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2018 NC Administrative Code and Policies  Appendix B for Building 

 

 
Gross Building Area: 

FLOOR  EXISTING  (SQ 
FT) 

 NEW  (SQ FT)  RENO/ALTER 
(SQ.FT) 

 SUB-TOTAL 

6th Floor          
5th  Floor           
4th  Floor          
3rd  Floor         
2nd  Floor         
Mezzanine          
1st  Floor         
Basement         

TOTAL         
 

 
ALLOWABLE AREA 

Primary Occupancy Classification: SELECT ONE 
Assembly  A-1  A-2  A-3  A-4  A-5 
Business  
Educational  
Factory  F-1 Moderate        F-2 Low 
Hazardous  H-1 Detonate      H-2 Deflagrate   H-3 Combust   H-4 Health   H-5 HPM 
Institutional  I-1 Condition    1      2  

 1-2 Condition    1     2   
 1-3 Condition    1     2    3   4  5 
 1-4   

Mercantile  
Residential  R-1  R-2  R-3  R-4 
Storage  S-1 Moderate    S-2 Low  High-piled  

 Parking Garage   Open      Enclosed  Repair Garage 
Utility and Miscellaneous   

Accessory Occupancy Classification(s): __________________________________________________________ 
Incidental Uses (Table 509): ____________________________________________________________________ 
Special Uses (Chapter 4 – List Code Sections) _______________________________________________________ 
Special Provisions: (Chapter 5 – List Code Sections): _________________________________________________ 
Mixed Occupancy:     No          Yes  Separation: _____  Hr. Exception: ___________________ 

 Non-Separated Use  (508.3) 
The required type of construction for the building shall be determined by applying the height and area limitations 
for each of the applicable occupancies to the entire building.  The most restrictive type of construction, so 
determined, shall apply to the entire building. 
 Separated Use  (508.4)  -   
See below for area calculations for each story, the area of the occupancy shall be such that the sum of the  
ratios of the actual floor area of each use divided by the allowable floor area for each use shall not exceed 1. 

 
    Actual Area of Occupancy A        +        Actual Area of Occupancy B 
Allowable Area of Occupancy A        Allowable Area of Occupancy B   

 
                                                         +           _____________________   +   ……    =  ______   
   

 

 
 

< 1 

< 1.00 

N/A N/A N/A 43,255

43,255 N/A 875 N/A

N/A N/A N/A N/A

18,566 N/A 1,786 18,566

N/A N/A N/A N/A

N/A N/A N/A N/A

N/A N/A N/A N/A

N/A N/A N/A N/A

61,821 N/A 2,661 61,821

A-3 (unchanged)

Existing Building - Unchanged
No change to existing building square footage; all work is renovation work consisting of changes to existing HVAC system
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STORY 
NO. 

 

DESCRIPTION AND 
USE 

(A) 
BLDG AREA PER 

STORY (ACTUAL) 

(B) 
TABLE 506.24 

AREA 

(C) 
AREA FOR FRONTAGE 

INCREASE1,5 

(D) 
ALLOWABLE AREA PER 

STORY OR UNLIMITED2,3 

      

      

      

      

      

1  Frontage area increases from Section 506.3 are computed thus: 
a. Perimeter which fronts a public way or open space having 20 feet minimum width =  _______ (F) 
b. Total Building Perimeter  =  _________ (P) 
c. Ratio (F/P)  =  ___________  (F/P) 
d. W = Minimum width of public way   =  _________  (W) 
e. Percent of frontage increase   If =  100 [ F/P - 0.25] x  W/30 =  _______  (%) 

2  Unlimited area applicable under conditions of Section 507. 
3  Maximum Building Area = total number of stories in the building x D (maximum 3 stories) (506.2). 
4  The maximum area of open parking garages must comply with Table 406.5.4   
5   Frontage increase is based on the unsprinklered area value in Table 506.2. 
 

ALLOWABLE HEIGHT 
 

 ALLOWABLE 
(TABLE 503) 

SHOWN ON PLANS CODE REFERENCE 

Building Height in Feet (Table 504.3)    

Building Height in Stories (Table 504.4)    
1  Provide code reference if the “Show on Plans” quantity is not based on Table 504.3 or 504.4. 
2  The maximum height of air traffic control towers must comply with Table 412.3.1 
3  The maximum height of open parking garages must comply with Table 406.5.4 
 

1st Floor Business 43,255 Unlimited 32,441 Unlimited

Existing Building - Unchanged

2nd Floor Business 18,566 Unlimited 13,924 Unlimited

1080

1080

1

30
75

Existing Building - Unchanged

180 45

12 2
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2018 APPENDIX B 
BUILDING CODE SUMMARY 

FOR ALL COMMERCIAL PROJECTS 
(EXCEPT 1 AND 2-FAMILY DWELLINGS AND TOWNHOUSES) 

(Reproduce the following data on the building plans sheet 1 or 2) 
 

 
Name of Project: ___________________________________________________________________________ 
Address: ________________________________________________________Zip Code _____________  
Owner/Authorized Agent: _____________Phone # ( _____ ) _____ - _______E-Mail ____________________ 
Owned By:     City/County    Private    State 
Code Enforcement Jurisdiction:   City____________     County_________   State 
 

CONTACT:  _____________________________________________________________ 
DESIGNER FIRM   NAME  LICENSE # TELEPHONE # E-MAIL 
Architectural ___________________ ____________ ____________ (____)_______ ______________ 
Civil  ___________________ ____________ ____________  (____)_______ ______________ 
Electrical ___________________ ____________ ____________ (____)_______ ______________ 
Fire Alarm ___________________ ____________ ____________  (____)_______ ______________ 
Plumbing ___________________ ____________ ____________  (____)_______ ______________ 
Mechanical ___________________ ____________ ____________  (____)_______ ______________ 
Sprinkler-Standpipe   ________________ ____________ ____________  (____)_______ ______________ 
Structural ___________________ ____________ ____________  (____)_______ ______________ 
Retaining Walls >5' High  ____________ ____________ ____________  (____)_______ ______________ 
Other  ___________________ ____________ ____________  (____)_______ ______________ 
(“Others” should include firms and individuals such as truss, precast, pre-engineered, interior designers, etc.) 

2018 NC CODE FOR:  New Construction  Addition  Renovation 
  1st Time Interior Completion  
  Shell/Core   
  Phased Construction – Shell/Core 
  Renovation 
2018 NC EXISTING BUILDING CODE:  Prescriptive         Repair                  Chapter 14 
                    Alteration:     Level I                 Level II                Level III 
         Historic Property                          Change of Use 
 CONSTRUCTED:(date) __________ORIGINAL OCCUPANCY(S) (Ch. 3):______________ 
 RENOVATED:     (date) __________CURRENT OCCUPANCY(S) (Ch. 3):______________ 
RISK CATEGORY (table 1604.5)   Current:  I              II             III           IV 
 Proposed:  I              II             III           IV  
 

BASIC BUILDING DATA 
Construction Type:    I-A   II-A   III-A   IV   V-A 
(check all that apply)  I-B   II-B   III-B     V-B 
Sprinklers:  No  Partial  Yes  NFPA 13  NFPA 13R  NFPA 13D 
Standpipes:  No  Yes     Class  I  II  III  Wet  Dry 
Fire District:  No  Yes (Primary)  Flood Hazard Area:  No  Yes 
Special Inspections Required:     No     Yes 

1990
2014

Business
Business

PBS North Carolina HVAC Replacement
10 T.W. Alexander Drive. Durham, NC. 27703

Strada LLC Alan Cuteri 14851 412      246 - 4801 acuteri@stradallc.com

N/A N/A N/A N/A N/A

McKim & Creed Jesse C. Alonzo, Jr. 053121 919      233 - 8091 jalonzo@mckimcreed.com

McKim & Creed Jesse C. Alonzo, Jr. 053121 919      233 - 8091 jalonzo@mckimcreed.com

McKim & Creed Dane J. Wallin 046612 919      233 - 8091 dwallin@mckimcreed.com
N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

Dane J. Wallin

Fred Engel 919      549       7035 fengel@pbsnc.org







FPV 1-1 EQUIPMENT TAG

MECHANICAL ABBREVIATIONS

DRAWING SYMBOLS

1. THE DRAWINGS SHALL NOT BE SCALED FOR CONSTRUCTION
PURPOSES.  THE SCALE, WHEN INDICATED IS INTENDED FOR GENERAL
REFERENCE ONLY.

2. THE MECHANICAL CONTRACTOR SHALL MAKE A COMPLETE REVIEW OF
THE PROJECT PLANS, SCHEDULES, AND DETAILS PRIOR TO
INSTALLATION OF THE MECHANICAL SYSTEMS AND REVIEW ANY
CONFLICTS WITH THE ENGINEER.

3. ALL WORK SHALL CONFORM TO ALL LOCAL, STATE, AND NATIONAL
CODES, INCLUDING THE 2018 NORTH CAROLINA MECHANICAL CODE.
EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH
MANUFACTURER'S WRITTEN RECOMMENDATIONS.  ANY EQUIPMENT OR
MATERIAL DEVIATIONS FROM THAT SPECIFIED OR DETAILED ON THIS
DRAWING SHALL BE SUBJECT TO THE APPROVAL OF THE
ARCHITECT/ENGINEER. ALL PROPOSED EQUIPMENT DEVIATIONS
SUBMITTED SHALL BE SIMILAR BOTH IN QUALITY AND CAPACITY TO
THAT EQUIPMENT SPECIFIED.

4. DESIGN IS BASED ON THE MANUFACTURER AND MODEL SCHEDULED OR
THE FIRST MANUFACTURER LISTED IN THE DRAWINGS AND
SPECIFICATIONS.  CONTRACTOR SHALL BEAR ANY AND ALL COSTS FOR
ALTERING ANY OTHER CONTRACT OR SUB-CONTRACT RESULTING FROM
THE USE OF ANY MANUFACTURER OR MODEL OTHER THAN THE DESIGN
BASIS INCLUDING LISTED EQUALS.

5. PRIOR TO CONSTRUCTION, FABRICATING DUCTWORK, ORDERING
EQUIPMENT, ETC., THE CONTRACTOR SHALL FIELD VERIFY SPACE
LIMITATIONS AT THE JOB SITE AND COORDINATE WITH OTHER TRADES.

6. ALL MATERIALS, EQUIPMENT AND PRODUCTS INCORPORATED IN THE
WORK UNDER THE CONTRACT SHALL BE NEW, OF A SUITABLE GRADE
FOR THE PURPOSES INTENDED, AND TO THE EXTENT POSSIBLE,
STANDARD PRODUCTS OF THE VARIOUS MANUFACTURES EXCEPT
WHERE SPECIAL CONSTRUCTION OR PERFORMANCE FEATURES ARE
CALLED FOR. THEY SHALL BE INSTALLED IN ACCORDANCE WITH THE
MANUFACTURER'S REQUIREMENTS.

7. ALL MATERIALS AND EQUIPMENT SHALL BE NEW UNLESS OTHERWISE
NOTED AND SHALL BE FURNISHED AND INSTALLED IN ACCORDANCE
WITH THE MANUFACTURER'S REQUIREMENTS.

8. THE MECHANICAL CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE
CAUSED BY THEIR ACTIONS. SUCH DAMAGE SHALL BE RETURNED TO
ORIGINAL NORMAL WORKING CONDITION, SUBJECT TO ACCEPTANCE OF
THE OWNER AND ENGINEER, WITHOUT EXTRA COST TO THE OWNER.

9. THE MECHANICAL CONTRACTOR SHALL KEEP THEIR WORK SITE AND ALL
ACCESS POINTS OF THE BUILDING FREE OF RUBBISH AND WASTE
MATERIAL.  ALL ROOF OPENINGS IN THE BUILDING REQUIRED FOR THE
MECHANICAL CONTRACT SHALL BE PROVIDED BY THE GENERAL
CONTRACTOR.  ALL FRAMING AROUND OPENINGS SHALL BE BY THE
GENERAL CONTRACTOR.  MECHANICAL CONTRACTOR SHALL
COORDINATE SIZE OF OPENINGS AND LOCATION OF OPENINGS WITH
THE GENERAL CONTRACTOR.  ALL ROOF CURBS AND ROOF SUPPORT
RAILS FOR MECHANICAL EQUIPMENT INSTALLED ON THE ROOF SHALL
BE FURNISHED BY THE MECHANICAL CONTRACTOR AND INSTALLED BY
THE GENERAL CONTRACTOR.

10. ALL OPENINGS IN WALLS AS REQUIRED BY THE MECHANICAL SYSTEM IN
THE BUILDING SHALL BE PROVIDED BY THE GENERAL CONTRACTOR.  IT
IS THE MECHANICAL CONTRACTOR'S RESPONSIBILITY TO COORDINATE
THE SIZE AND LOCATION OF ALL OPENINGS WITH THE GENERAL
CONTRACTOR AT THE JOB SITE IN A TIMELY MANNER.

11. REFER TO ARCHITECTURAL DRAWINGS, AS AVAILABLE, FOR LOCATIONS
OF ALL RATED WALL AND FLOOR ASSEMBLIES. PROVIDE FIRE DAMPERS
AND/OR U.L. LISTED ASSEMBLIES AND/OR SEALANTS PER DRAWINGS,
SPECIFICATIONS, AND APPLICABLE CODES AT ALL PENETRATIONS.

12. THE MECHANICAL CONTRACTOR SHALL FURNISH ACCESS DOORS FOR
ALL GYPSUM BOARD CEILINGS AT VOLUME DAMPERS, EQUIPMENT,
MOTOR OPERATED DAMPERS, FIRE DAMPERS, BALANCING DEVICES OR
OTHER ITEMS REQUIRING BALANCING OR SERVICE.  ACCESS DOORS
SHALL BE INSTALLED BY THE GENERAL CONTRACTOR.  SEE PLANS AND
GENERAL CONSTRUCTION SPECIFICATIONS FOR ACCESS DOOR
REQUIREMENTS.

13. MECHANICAL CONTRACTOR SHALL PROVIDE 6” HIGH HOUSEKEEPING
PADS UNDER MAJOR MECHANICAL EQUIPMENT (I.E. CHILLERS) AND 4"
HIGH HOUSEKEEPING PADS UNDER ALL OTHER FLOOR MOUNTED
EQUIPMENT UNLESS NOTED OTHERWISE. PADS SHALL EXTEND BEYOND
EQUIPMENT BY THE SAME DIMENSION AS THE HEIGHT OF THE PAD,
UNLESS NOTED OTHERWISE.

14. ALL PIPING AND DUCTWORK (EXCEPT IN MECHANICAL ROOMS, BOILER
ROOM, ETC.) SHALL BE CONCEALED UNLESS OTHERWISE SHOWN OR
NOTED.

15. DO NOT INSTALL PIPING OR DUCTWORK OVER ANY ELECTRICAL
SWITCHGEAR; SEE MECHANICAL DETAIL SHEET(S).

16. MC SHALL BLANK OFF UNUSED PORTIONS OF LOUVERS WITH DOUBLE
WALL INSULATED PANELS.

17. REFER TO SPECIFICATIONS FOR EQUIPMENT STARTUP PROCEDURES
AND REQUIREMENTS.

DUCTWORK
18. DUCT SIZES SHOWN ON PLANS ARE FREE AREA DIMENSIONS.

CONTRACTOR SHALL INCREASE SIZES AS NECESSARY TO
ACCOMMODATE LINING, IF SPECIFIED.

19. BEFORE FABRICATING OR INSTALLING DUCTWORK, COORDINATE DUCT
LOCATIONS WITH THE ELECTRICAL CONTRACTOR'S PANELS, CONDUIT
AND RECESSED LIGHT FIXTURES, PLUMBING PIPING, AND ALL
STRUCTURAL MEMBERS.  THESE DRAWINGS ARE DIAGRAMMATIC AND
ARE NOT SHOP DRAWINGS.  ALL OFFSETS AND TRANSITIONS REQUIRED
FOR THIS PROJECT MAY NOT BE SHOWN ON THESE DRAWINGS;
HOWEVER, THEY SHALL BE PROVIDED WITHOUT CHANGE TO THE BID
CONTRACTS.

20. BEFORE FABRICATING OR INSTALLING DUCTWORK, COORDINATE FINAL
LOCATION OF CEILING GRILLES, REGISTERS AND DIFFUSERS WITH
REFLECTED CEILING PLANS AND ELECTRICAL LIGHTING PLANS.

21. ALL SURFACES SEEN THOUGH GRILLES AND DIFFUSERS SHALL BE
PAINTED MATTE BLACK.

22. CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO KEEP
ACCESS TO THE VOLUME DAMPERS WITHIN THE LAY-IN CEILING OR
EXPOSED AREAS.

23. PROVIDE FLEXIBLE CONNECTIONS TO ALL AIR MOVING EQUIPMENT.
24. INSTALL DIFFUSERS WITH 3-WAY OR 2-WAY THROW AS REQUIRED TO

AVOID BLOWING DIRECTLY ON THERMOSTATS.
25. MC SHALL CONFIRM ALL CEILING TYPES, HARD OR LAY-IN, INCLUDING

NARROW TEE AND REGULAR, PRIOR TO SUBMITTAL OF SHOP DRAWINGS
TO ENGINEER.  ANY AIR DEVICES REQUIRING REPLACEMENT DUE TO

LACK OF MC'S CONFIRMATION SHALL BE PROVIDED AT NO ADDITIONAL
COST TO THE OWNER.

26. ALL FIRE DAMPERS AND U.L. FIRE STOPS SHALL BE INSTALLED IN
COMPLETE ACCORDANCE WITH MANUFACTURER'S U.L. LISTING AND
INSTALLATION INSTRUCTIONS. REGARDLESS OF DUCT SIZE, FIRE
DAMPERS SHALL BE MINIMUM 12"x12" OR 12"Ø IN SIZE.  TRANSITION
BEYOND ACCESS DOOR AS REQUIRED TO MATCH ACTUAL DUCT SIZE.

PIPING
27. FLEXIBLE PIPE CONNECTIONS SHALL BE PROVIDED AT ALL HYDRONIC

PIPING CONNECTIONS AT ROTATING EQUIPMENT, INCLUDING AIR
HANDLING UNITS, BASE-MOUNTED PUMPS, CHILLERS, ETC.

INSULATION
28. ANY INSULATION DAMAGED DURING THE PROJECT SHALL BE REPAIRED

AND ALL VAPOR BARRIERS RESTORED.
BUILDING AUTOMATION SYSTEM (CONTROLS)
29. SOME VIRTUAL POINTS ARE SHOWN ON THE CONTROL POINTS LISTS.

THESE POINTS ARE INTENDED TO SHOW MAJOR VIRTUAL POINTS BUT IS
NOT AN ALL-ENCOMPASSING LIST.  THE CONTRACTOR IS RESPONSIBLE
FOR DETERMINING FINAL POINT COUNTS AND SHALL ENSURE THAT THE
CONTROLLERS PROVIDED ARE CAPABLE OF HANDLING ANY ADDITIONAL
VIRTUAL POINTS THAT MAY BE NEEDED TO PROVIDE A FULLY
FUNCTIONAL SYSTEM.

30. MOTOR CONNECTIONS AT MOTOR TERMINALS SHALL NOT BE MADE
UNTIL ROTATION, HORSEPOWER, PHASE RATINGS, AND RATINGS OF
ANY REQUIRED THERMAL HEATERS HAVE BEEN VERIFIED AND
APPROVED AS CORRECT FOR THE INSTALLATION BY THE MC.

31. INSTALL THERMOSTATS AT THE SAME HEIGHT AS THE LIGHT SWITCH
WHERE INSTALLED ADJACENT AND NO HIGHER THAN PERMITTED BY
ADA GUIDELINES. PROVIDE INSULATED PLATES BEHIND THERMOSTATS
INSTALLED ON EXTERIOR WALLS.  COORDINATE LOCATION OF WALL
MOUNTED THERMOSTATS, TEMPERATURE SENSORS, WALL SWITCHES,
ETC. WITH OTHER CONTRACTORS TO AVOID CONFLICTS WITH DRAWING
BOARDS, ELECTRICAL DEVICES, TACK BOARDS, ETC. ALL WIRING TO
WALL MOUNTED DEVICES SHALL BE CONCEALED IN WALL UNLESS
NOTED OTHERWISE.

COORDINATION
32. ALL SHUTDOWNS SHALL BE COORDINATED AND APPROVED THROUGH

THE OWNERS' REPRESENTATIVE AND WILL REQUIRE ADVANCE NOTICE
OF ONE WEEK MINIMUM.  THIS TIME/LENGTH MAY BE LONGER OR
SHORTER FOR SOME SHUTDOWNS AND SHALL BE AT THE OWNER'S
DISCRETION.

33. ALL ROOF MOUNTED UNITS SHALL BE CAREFULLY COORDINATED WITH
THE STRUCTURE. MC AND GC SHALL COORDINATE ROOF STEEL
PLACEMENT AND ROOF OPENINGS WHICH SHALL MATCH UP WITH THE
ACTUAL UNIT OPENING LOCATION, SIZE, WEIGHTS AND DIMENSIONS. NO
WORK SHALL OCCUR UNTIL CONTRACTOR HAS APPROVED SHOP
DRAWINGS.

DEMOLITION
34. THESE DRAWINGS DEFINE THE BASIC AREA OF DEMOLITION AND ARE AS

ACCURATE AS WAS POSSIBLE FROM SITE INVESTIGATIONS MADE
DURING THE DESIGN PROCESS.  NOT ALL EXISTING MATERIALS AND
EQUIPMENT ARE SHOWN.  ANY MECHANICAL MATERIALS AND
EQUIPMENT THAT ARE NOT BEING USED AFTER THE RENOVATION SHALL
BE REMOVED WHETHER SHOWN OR NOT.  NO MATERIALS OR
EQUIPMENT SHALL BE ABANDONED IN PLACE UNLESS OTHERWISE
NOTED.

35. ALL EQUIPMENT TO BE REUSED IS TO BE CLEANED.  ANY EQUIPMENT
FOUND TO BE NON-FUNCTIONING SHALL BE DOCUMENTED AND
BROUGHT TO THE ATTENTION OF THE OWNER PRIOR TO
COMMENCEMENT OF DEMOLITION.  IF PROPER NOTIFICATION IS NOT
PROVIDED THEN REPAIR OR REPLACEMENT OF THE EQUIPMENT SHALL
BE MADE AT NO ADDITIONAL COST TO THE OWNER.

36. THE MECHANICAL CONTRACTOR SHALL OBTAIN AND PAY FOR ALL
PERMITS, FEES, AND INSPECTIONS REQUIRED FOR HIS WORK. ALL
MATERIALS REQUIRED FOR TESTING (E.G. - SMOKE GENERATORS)
SHALL BE PROVIDED BY THE CONTRACTOR AT NO ADDITIONAL COST TO
THE PROJECT.  IF A PROJECT FAILS AN INSPECTION, THE CONTRACTOR
SHALL BE RESPONSIBLE FOR ANY AND ALL COSTS ASSOCIATED WITH
THE RE-INSPECTION.

37. ANY EQUIPMENT OR MATERIAL DEVIATIONS FROM THAT SPECIFIED OR
DETAILED ON THIS DRAWING SHALL BE SUBJECT TO THE APPROVAL OF
THE ARCHITECT/ENGINEER. ALL PROPOSED EQUIPMENT DEVIATIONS
SUBMITTED SHALL BE SIMILAR BOTH IN QUALITY AND CAPACITY TO
THAT EQUIPMENT SPECIFIED.

38. ALL MECHANICAL EQUIPMENT SHALL BE LISTED AND LABELED BY
APPROVED THIRD PARTY LISTING AGENT.

39. THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL THEIR
OWN SUPPORT EQUIPMENT.  SUPPORT ALL EQUIPMENT FROM
STRUCTURAL MEMBERS, UNLESS NOTED OTHERWISE.  LOCATIONS
SHALL BE COORDINATED WITH ALL CONTRACTORS PRIOR TO
INSTALLATION.

40. DUCTWORK AND PIPING LAYOUTS AND LOCATIONS ARE SCHEMATIC. DO
NOT SCALE THESE DRAWINGS. EXACT ROUTING OF DUCTWORK AND
PIPING MUST BE DETERMINED IN THE FIELD. ALL DIMENSIONS SHALL BE
FIELD VERIFIED BY THE CONTRACTOR BY ACTUAL MEASUREMENT AND
OBSERVATION BEFORE ORDERING OR FABRICATING ANY DUCTWORK,
PIPING OR EQUIPMENT. ANY DISCREPANCIES BETWEEN THE
REQUIREMENTS OF THE CONTRACT DOCUMENTS AND THE EXISTING
CONDITIONS OR DIMENSIONS SHALL BE REPORTED TO THE ENGINEER
BEFORE THE PERFORMANCE OF ANY WORK. FAILURE TO VERIFY AND
REPORT SHALL CONSTITUTE THE CONTRACTOR'S ACCEPTANCE OF THE
EXISTING CONDITIONS AS FIT FOR THE PROPER EXECUTION OF THEIR
WORK.

41. DUCTWORK AND PIPING SHALL BE KEPT AS CLOSE AND HIGH AS
POSSIBLE TO THE BUILDING WALLS, CEILING AND FLOOR AND ROOF
STRUCTURE IN ORDER THAT THE MAXIMUM AMOUNT OF SPACE IS
AVAILABLE. ADDITIONAL OFFSETS, FITTINGS, ETC. NOT SHOWN BUT
REQUIRED TO MAINTAIN MAXIMUM CLEARANCE SHALL BE PROVIDED AT
NO ADDITIONAL COST.

42. THE MECHANICAL CONTRACTOR SHALL COORDINATE RESPONSIBILITY
FOR ALL PATCHING AND CLEANING ASSOCIATED WITH THIS PROJECT
WITH THE GENERAL CONTRACTOR.

43. EXISTING FLOOR DRAINS SHOULD BE COVERED DURING DEMOLITION
AND NEW WORK CONSTRUCTION.

GENERAL NOTES
LIMITS OF DEMOLITION

POINT OF CONNECTION TO EXISTING

MECHANICAL LEGEND

SUPPLY DIFFUSER RETURN GRILLE

T ROOM TEMPERATURE SENSOR

DN

DN

DNUP

UP

UP

8"Ø

10x10

DEMOLITION KEYED NOTE

2
M1.1

M1.1
A

DRAWING NUMBER

SECTION LETTER

DRAWING
NUMBER

DETAIL NUMBER

#

NEW WORK KEYED NOTE#

H HUMIDITY TRANSMITTER

OCCUPANCY SENSOR CO2 CARBON DIOXIDE SENSOR

MECHANICAL SYSTEMS, SERVICE SYSTEMS AND EQUIPMENT

Climate Zone
Thermal Zone

4A

EXISTINGwinter dry bulb
summer dry bulb EXISTING

Interior design conditions
winter dry bulb
summer dry bulb
relative humidity

70° F
75° F
50%

Building heating load EXISTING

Building cooling load EXISTING

Mechanical Spacing Conditioning System

EXISTINGtotal boiler output. If oversized, state reason.
Boiler

Chiller
total chiller capacity. If oversized, state reason. SEE EQUIPMENT SCHEDULES

List equipment efficiencies

Unitary
Description of unit
heating efficiency
cooling efficiency
heat output of unit
cooling output of unit

N/A
N/A
N/A
N/A
N/A

AAV AUTOMATIC AIR VENT

ADJ ADJUSTABLE OR ADJUSTMENT

AI ANALOG IN

AO ANALOG OUT

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

AHU AIR HANDLING UNIT

APD AIRSIDE PRESSURE DROP

BFF BELOW FINISHED FLOOR

BLDG BUILDING

BMP BOILER MANAGEMENT PANEL

CFM CUBIC FEET PER MINUTE

CMD COMMAND

COND CONDENSATE DRAINAGE

CV CONSTANT VOLUME

CWMU COLD WATER MAKEUP UNIT

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CWS CONDENSER WATER SUPPLY

CWS CONDENSER WATER RETURN

DI DIGITAL IN

DO DIGITAL OUT

DN DOWN

EA EXHAUST AIR

EAD-X EXHAUST AIR DIFFUSER - TYPE

EAT ENTERING AIR TEMPERATURE

EC ELECTRICAL CONTRACTOR

ESP EXTERNAL STATIC PRESSURE

ETR EXISTING TO REMAIN

EWT ENTERING WATER TEMPERATURE

EX EXISTING

FACP FIRE ALARM CONTROL PANEL

FCU FAN COIL UNIT

FPM FEET PER MINUTE

GC GENERAL CONTRACTOR

GPM GALLONS PER MINUTE

HWS HEATING HOT WATER SUPPLY

HWR HEATING HOT WATER RETURN

HP HORSEPOWER

HPC HIGH PRESSURE CONDENSATE

HPS HIGH PRESSURE STEAM

HX HEAT EXCHANGER

IND INDUCTION UNIT

IWC INCHES WATER COLUMN

JB JUNCTION BOX

LAT LEAVING AIR TEMPERATURE

LPC LOW PRESSURE CONDENSATE

LPS LOW PRESSURE STEAM

LWT LEAVING WATER TEMPERATURE

MAV MANUAL AIR VENT

MC MECHANICAL CONTRACTOR

MPC MEDIUM PRESSURE CONDENSATE

MPS MEDIUM PRESSURE STEAM

MTD MONTH TO DATE

N/A NOT AVAILABLE / NOT APPLICABLE

NC NORMALLY CLOSED

NIC NOT IN CONTRACT

NO NORMALLY OPEN

NTS NOT TO SCALE

OCC OCCUPANT OR OCCUPANCY

OA OUTSIDE AIR

PC PLUMBING CONTRACTOR

PSI POUNDS PER SQUARE INCH

RA RETURN AIR

RAD-X RETURN AIR DIFFUSER - TYPE

RTU ROOF TOP UNIT

SA SUPPLY AIR

SAD-X SUPPLY AIR DIFFUSER - TYPE

SC SAFETY CIRCUIT

S/S START/STOP

STM COND STEAM CONDENSATE RETURN

TAB TEST AND BALANCE

TEMP TEMPERATURE

TSP TOTAL STATIC PRESSURE

TYP TYPICAL

UH UNIT HEATER

VEL VELOCITY

VAV VARIABLE AIR VOLUME

VP VIRTUAL POINT

WPD WATERSIDE PRESSURE DROP

XFMR TRANSFORMER

CONTROLS LEGEND

COMBINATION FIRE SMOKE DAMPER
(PNEUMATIC -        ELECTRIC  -     )

MOTORIZED SMOKE DAMPER

SOUND ATTENUATOR TAG - MARK (X)

AIRFLOW MEASURING STATION
TAG - MARK (X)

SMOKE DETECTOR

EXISTING PIPING TO REMAIN

PIPING TO BE DEMOLISHED

ISOLATION VALVE

GATE VALVE

GLOBE VALVE

GATE VALVE WITH 3/4" HOSE ADAPTER

CHECK VALVE

BUTTERFLY VALVE

BALL VALVE

BALANCING VALVE

RELIEF VALVE

WYE STRAINER

BOILER DRAIN VALVE

PRESSURE REGULATING VALVE

CONTROL VALVE (2-WAY)

CONTROL VALVE (3-WAY)

TEST PLUG (PRESSURE/TEMPERATURE)

PIPING DOWN

PIPING UP

TEE UP

TEE DOWN

CAPPED PIPING

IN LINE TRIPLE DUTY VALVE

AUTOMATIC AIR VENT

MANUAL AIR VENT

OR

VERTICAL FIRE DAMPER

HORIZONTAL FIRE DAMPER

COMBINATION FIRE/SMOKE DAMPER

VOLUME DAMPER

AIRFLOW DIRECTION

SUPPLY REGISTER OR GRILLE

EXHAUST OR RETURN GRILLE

RECTANGULAR DUCTWORK

ROUND DUCTWORK

EXISTING DUCTWORK

DUCTWORK TO BE DEMOLISHED

FLEXIBLE DUCTWORK (INSULATED)

DUCT ACCESS DOOR

SUPPLY DUCT (UP & DOWN)

EXHAUST DUCT (UP & DOWN)

RETURN DUCT (UP & DOWN)

2018 APPENDIX B

TT

MS

CS

M

PT

OS

POINT NAME

LM

HT

DUCT TEMPERATURE TRANSMITTER

MOTOR STARTER

CURRENT SWITCH

MOTOR OPERATED DAMPER

PRESSURE TRANSMITTER

OCCUPANCY SENSOR

CONTROL POINT

CARBON DIOXIDE SENSOR

LIGHT METER

HUMIDITY TRANSMITTER

SMOKE DETECTOR

VARIABLE FREQUENCY DRIVE

T

CO2

H

SD

VFD

PS PRESSURE SWITCH

DP DIFFERENTIAL PRESSURE TRANSMITTER

VP VELOCITY PRESSURE TRANSMITTER

CT CURRENT TRANSMITTER

FZ FREEZESTAT

E
P ELECTRO-PNEUMATIC TRANSDUCER

FT FLOW TRANSMITTER

FLOW SWITCHFS

ES END SWITCH

HS HUMIDITY SWITCH

CR

LEVEL SWITCHLS

CONTROL RELAY

EMERGENCY STOP SWITCH

SPACE RELATIVE HUMIDITY TRANSMITTER

SPACE TEMPERATURE TRANSMITTER

O2 OXYGEN SENSOR

H20 WATER DETECTION SWITCH

TIME SWITCHTS

OVERRIDE SWITCH

ES ENTHALPY SELECTOR

HT HIGH TEMPERATURE SWITCH

DIGITAL POINT

ANALOG POINT
NC MECHANICAL SUMMARY

3 BOX
-
-
-

DIFFUSER/GRILLE TAG
CFM
SIZE

SIZE

2 BOX

-
- DIFFUSER/GRILLE TAG

OS

BEACON STROBE LIGHT
FOR HVAC ALARM
SYSTEMS. EMERGENCY STOP

SWITCH

M M

CONTROL WIRING

EXHAUST GRILLE

EQUIPMENT LEGEND
VAV BOX

FAN POWERED
VAV BOX

HYDRONIC COIL

OR

OR

OR

OR

OR

SD

PSI PRESSURE GAUGE

°F

THERMOMETER
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M002

MECHANICAL PHASING
PLAN

ILA
ILA

North

Scale: 1/32" = 1'-0"

MECHANICAL PHASING PLAN1
M002

GENERAL NOTES:
1. ALL WORK SHALL BE PHASED IN ACCORDANCE WITH THE PHASING SCHEDULE TABLE.
2. ANY WORK RESULTING IN THE SHUTDOWN OF A SYSTEM (CHW, AHU, ETC.) SHALL BE COORDINATED WITH THE

OWNER IN ADVANCE.
3. WORK SHALL ONLY BE PERFORMED ON MONDAYS THROUGH THURSDAYS.

PHASING SCHEDULE
TASK DESCRIPTION CONSTRUCTION

START
CONSTRUCTION

STOP DRAWINGS

PH
AS

E 
IA

CH
W

 &
 C

DW
 S

YS
TE

MS
SH

UT
DO

W
N

1 VALVE OFF CHWS/R AND CWS/R AND DRAIN ENTIRE SYSTEM. DEMOLISH CHW AND CDW PIPING AND EQUIPMENT AS SHOWN ON PLANS.

10/02/2023 12/08/2023

M203, M300

2 INSTALL NEW CHILLERS, COOLING TOWERS AND PIPING. RE-CONNECT TO EXISTING PIPING AT LOCATIONS SHOWN. M204, M301

NOTE WHEN COMPLETED, INSULATE NEW PIPING AND REPAIR INSULATION ON EXISTING PIPING. RE-OPEN SHUTOFF VALVES. TEST AND
BALANCE CHW AND CDW SYSTEMS AND VERIFY FLOWS ARE RETURNED TO ORIGINAL VALUES.

3 DEMOLISH AHU ISOLATION VALVES AND INSTALL NEW ISOLATION VALVES. RE-CONNECT FINAL PIPING CONNECTIONS TO EXISTING AHUS. M200, M201, M202

4

INSTALL NEW CONTROL DEVICES AND WIRE TO EXISTING BUILDING AUTOMATION SYSTEM.

M204, M502

5

INSTALL NEW REFRIGERANT MONITORING SYSTEM AND VENTILATION FAN. WIRE TO EXISTING BUILDING AUTOMATION SYSTEM.

M502, M503

PHASE

PH
AS

E 
1B

HH
W

 S
YS

TE
M

SH
UT

DO
W

N 1 VALVE OFF HHWS/R AND DRAIN ENTIRE SYSTEM. DEMOLISH HHW PIPING AS SHOWN ON PLANS.

10/02/2023 12/08/2023

M200, M203, M300

2 INSTALL NEW PIPING. RE-CONNECT TO EXISTING PIPING AT LOCATIONS SHOWN. M200, M204, M301

NOTE WHEN COMPLETED, INSULATE NEW PIPING AND REPAIR INSULATION ON EXISTING PIPING. RE-OPEN SHUTOFF VALVES. TEST AND
BALANCE HHW SYSTEMS AND VERIFY FLOWS ARE RETURNED TO ORIGINAL VALUES.

PH
AS

E 
2

ME
CH

AN
IC

AL
RO

OM
 20

75

1 DEMOLISH EXISTING UNITS AHU-1, 2 ALONG WITH ASSOCIATED RETURN FANS (F-1, F-2). DUCTWORK SHALL BE DEMOLISHED BACK TO
POINTS SHOWN ON PLAN. DEMOLISH CHW AND HHW PIPING BACK TO NEW SHUTOFF VALVES INSTALLED DURING PHASE 1.

12/08/2023 01/19/2024

M201

2 INSTALL NEW UNITS AHU-1,2, AND F-1,2. MAKE NEW DUCTWORK CONNECTIONS TO EXISTING DUCT MAINS WITHIN MECHANICAL ROOM.
PROVIDE NEW CHW/HHW PIPING AND PIPING ACCESSORIES TO MAKE FINAL CONNECTIONS TO SHUTOFF VALVES. M202

INSTALL NEW CONTROL DEVICES AND WIRE TO EXISTING BUILDING AUTOMATION SYSTEM.3 M500

NOTE WHEN COMPLETED, INSULATE NEW DUCTWORK AND REPAIR INSULATION ON EXISTING DUCTWORK. RE-OPEN CHW AND HHW SHUTOFF
VALVES. TEST AND BALANCE SYSTEMS AND VERIFY FLOWS ARE RETURNED TO ORIGINAL VALUES.

PH
AS

E 
3

ME
CH

AN
IC

AL
RO

OM
 10

72

1 DEMOLISH EXISTING UNITS AHU-4,5 ALONG WITH ASSOCIATED RETURN FANS (F-9, F-10). DUCTWORK SHALL BE DEMOLISHED BACK TO
POINTS SHOWN ON PLAN. DEMOLISH CHW PIPING BACK TO NEW SHUTOFF VALVES INSTALLED DURING PHASE 1.

01/22/24 03/08/2024

M200

2 INSTALL NEW UNITS AHU-4,5 AND F-9,10. MAKE NEW DUCTWORK CONNECTIONS TO EXISTING DUCT MAINS WITHIN MECHANICAL ROOM.
PROVIDE NEW CHW PIPING AND PIPING ACCESSORIES TO MAKE FINAL CONNECTIONS TO SHUTOFF VALVES. M200

INSTALL NEW CONTROL DEVICES AND WIRE TO EXISTING BUILDING AUTOMATION SYSTEM.3 M501

NOTE WHEN COMPLETED, INSULATE NEW DUCTWORK AND REPAIR INSULATION ON EXISTING DUCTWORK. RE-OPEN CHW AND HHW SHUTOFF
VALVES. TEST AND BALANCE SYSTEMS AND VERIFY FLOWS ARE RETURNED TO ORIGINAL VALUES.

MECHANICAL ALTERNATES SCHEDULE
ALT DESCRIPTION CONSTRUCTION

START
CONSTRUCTION

STOP DRAWINGSPHASE

PH
AS

E 
IA

CH
W

 &
 C

DW
 S

YS
TE

MS
SH

UT
DO

W
N

M-1 DEMOLISH EXISTING CHW PRIMARY PUMPS AND INSTALL NEW PRIMARY PUMPS PER SCHEDULE ON M701.

1/24/2023 3/27/2023

M204

M-2 DEMOLISH EXISTING CHW SECONDARY PUMPS AND INSTALL NEW SECONDARY PUMPS PER SCHEDULE ON M701. M204

M-3 PROVIDE NEW TOWER FILTRATION SYSTEM WITH ASSOCIATED PUMPS, PAD,  PIPING, CONTROL VALVES, AND CONTROL PANEL. M204

NOTE PROVIDE LINE ITEM COST TO OWNER FOR EACH ALTERNATE LISTED ABOVE. WORK DESCRIBED IN ALTERNATE SHALL ONLY BE
CONSIDERED PART OF THE SCOPE OF WORK IF ADDITIONAL COST IS ACCEPTED BY OWNER.
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MECH ROOM 1072 DEMO
& NEW WORK

ILA
ILA

North

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

MECH ROOM 1072 LOWER LEVEL DEMOLITION PLAN1
M200

North

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

MECH ROOM 1072 LOWER LEVEL NEW WORK PLAN3
M200

M200

North

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

MECH ROOM 1072 UPPER LEVEL DEMOLITION PLAN2
M200

North

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

MECH ROOM 1072 UPPER LEVEL NEW WORK PLAN4
M200

# #DEMOLITION KEY NOTES
1. DEMOLISH AHU AND ALL ASSOCIATED POWER, SUPPORTS, ETC. EQUIPMENT

PAD TO REMAIN.
2. DEMOLISH RETURN FAN AND ALL ASSOCIATED POWER. DEMOLISH DUCT

CONNECTIONS AS NECESSARY TO CONNECT TO NEW FAN. EQUIPMENT PAD TO
REMAIN.

3. DEMOLISH SUPPLY/RETURN DUCT CONNECTION SUFFICIENT TO MAKE
CONNECTION TO NEW UNIT. SEE UPPER LEVEL PLAN FOR LIMITS OF
DEMOLITION.

4. DEMOLISH EXISTING RETURN PLENUM BOX.
5. TEMPORARILY REMOVE PNEUMATIC LINES AS REQUIRED TO REMOVE EXISTING

RETURN FAN F-9.
6. DEMOLISH AHU CONTROL PANEL AND ALL ASSOCIATED WIRING TO EXISTING

AHU.
7. DEMOLISH ALL CONDENSATE PIPING FROM EXISTING AHU.
8. EXISTING CHW PIPING, ACCESSORIES, AND ISOLATION VALVES TO BE

DEMOLISHED. SEE UPPER LEVEL PLAN FOR LIMITS OF DEMOLITION.
9. DEMOLISH PORTION OF EXISTING HHW PIPING AS SHOWN. CAP EXISTING PIPING

AT TEE. BRANCH TO BE RELOCATED DURING NEW WORK TO MAKE SPACE FOR
SUPPLY DUCT FROM NEW AHU.

10. EXISTING OA AND RA MOTOR OPERATED DAMPERS TO REMAIN.
11. DEMOLISH CHW INSULATION BACK TO AND INCLUDING THE MAIN LINE

SUFFICIENT TO REPAIR THE LEAKING DIFFERENTIAL PRESSURE TAP.
12. DISCONNECT DOMESTIC WATER HEATER AND DOMESTIC WATER PIPING AS

NECESSARY TO DEMOLISH AND INSTALL NEW UNITS.

NEW WORK KEY NOTES
1. PROVIDE NEW AHU AS SCHEDULED. INSTALL ON EXISTING CONCRETE PAD WITH

NEW 6" BASE RAIL.
2. PROVIDE NEW RETURN FAN AS SCHEDULED. INSTALL ON EXISTING CONCRETE PAD

WITH NEW 6" BASE RAIL.
3. PROVIDE NEW SUPPLY/RETURN DUCTWORK AS REQUIRED TO CONNECT NEW

UNIT/RETURN FAN TO EXISTING DUCTS. SEE UPPER LEVEL PLAN FOR POINTS OF
CONNECTION.

4. OFFSET DUCT AS REQUIRED TO CONNECT TO EXISTING DUCT ABOVE. SEE UPPER
LEVEL PLAN FOR CONTINUATION.

5. PROVIDE DUCT REINFORCEMENT AS REQUIRED IN SMACNA'S DUCT CONSTRUCTION
STANDARDS.

6. ROUTE NEW CONDENSATE P-TRAP AND PIPING TO EXISTING FLOOR DRAIN.
DISCHARGE WITH 1" AIR GAP MINIMUM. REFER TO DETAILS FOR P-TRAP
DIMENSIONS.

7. PROVIDE NEW CHW PIPING AND ACCESSORIES TO CONNECT EXISTING CHW PIPING
TO NEW AHU. REFER TO CHW COIL PIPING DETAIL FOR MORE INFORMATION. SEE
UPPER LEVEL PLAN FOR POINTS OF CONNECTION.

8. PROVIDE NEW HHW PIPING TEE AND BRANCH PIPING. VALVES TO BE INSTALLED
DURING THE HHW SYSTEM SHUTDOWN.

9. PROVIDE NEW CHW ISOLATION VALVES FAR ENOUGH FROM THE UNIT TO ALLOW
CHW SYSTEM ISOLATION DURING AHU REPLACEMENT. VALVES TO BE INSTALLED
DURING THE CHW SYSTEM SHUTDOWN.

10. EXISTING DUCT SMOKE DETECTOR LOCATED IN DUCTWORK. CONTROLS
CONTRACTOR SHALL CONFIRM THAT NEW FANS ARE INTERLOCKED WITH ITS
RESPECTIVE EXISTING SMOKE DETECTORS AND SHUT DOWN UPON THE DETECTION
OF SMOKE.

11. PROVIDE NEW MOTOR-OPERATED DAMPERS IN DUCTWORK.
12. RE-CONNECT DOMESTIC WATER HEATER AND DOMESTIC WATER PIPING.
13. RE-CONNECT PNEUMATIC LINES TO CONTROL PANEL AFTER INSTALLATION OF NEW

RETURN FAN F-9 IS COMPLETE.
14. UNIT ACCESS SECTION SHALL BE POSITIONED OVER FLOOR DRAIN TO ALLOW

ACCESS TO DRAIN THROUGH BOTTOM OF UNIT.
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MECH ROOM 2075 DEMO

ILA
ILA

North

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

MECHANICAL ROOM 2075 LOWER LEVEL DEMOLITION PLAN1
M201

SHEET NOTES
1. MEANS OF REMOVING EXISTING UNITS AND ADDING NEW UNITS

SHALL BE THROUGH THE LOUVERED EXTERIOR WALL. REFER
TO ARCHITECTURAL PLANS FOR SCOPE OF WORK.

2. COORDINATE DEMOLITION REQUIREMENTS WITH OTHER
DISCIPLINES AS REQUIRED TO COMPLETE THE SCOPE SHOWN
ON THIS DRAWING.

#

North

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

MECHANICAL ROOM 2075 UPPER LEVEL DEMOLITION PLAN2
M201

M201

DEMOLITION KEY NOTES
1. DEMOLISH AHU CONTROL PANEL AND ALL ASSOCIATED WIRING

TO EXISTING AHU.
2. DEMOLISH MINIMUM OA DAMPER, ECONOMIZER DAMPER,  AND

ASSOCIATED CONTROLS.
3. DEMOLISH AHU AND ASSOCIATED PIPING, DUCTS, CONTROLS,

SUPPORTS, AND ISOLATION VALVE SUFFICIENT TO FACILITATE
INSTALLATION OF NEW UNIT. CONCRETE PAD TO REMAIN.

4. DEMOLISH SUPPLY/RETURN DUCT CONNECTION SUFFICIENT TO
MAKE CONNECTION TO NEW UNIT.

5. DEMOLISH RETURN FAN AND ASSOCIATED SUPPORTS AND
DUCT SUFFICIENT TO FACILITATE CONNECTION TO NEW UNIT.

6. EXISTING CHW ISOLATION VALVES TO BE DEMOLISHED AND
REPLACED DURING THE CHW SYSTEM SHUTDOWN. PIPING AND
ACCESORIES BETWEEN ISOLATION VALVES AND UNIT TO BE
DEMOLISHED AT THE TIME OF UNIT DEMOLITION.

7. DEMOLISH AHU-1 & 2 MIXING PLENUMS BACK TO THE AHU-1 & 2
RETURN DUCTS. RETURN AIR DAMPERS TO REMAIN.

8. EXISTING HHW ISOLATION VALVES TO BE DEMOLISHED AND
REPLACED DURING THE HHW SYSTEM SHUTDOWN. PIPING AND
ACCESORIES BETWEEN ISOLATION VALVES AND UNIT TO BE
DEMOLISHED AT THE TIME OF UNIT DEMOLITION.



FD

FD FD

AHU-2FD

F-1

WH

F-2

1 1

2

2

24x24

72
x7

2

AHU-1

4

MZU-1

24x12

36
x6

0

F-4

AHU-3

CWS

CWR

84
x7

2

CP-AHU 2 CP-AHU 1

WH

3

WH

72
x2

4

72
x2

4

48x16

32
x2

4

56x20

32x48 UP

72x42 UP72x42 UP

36x36 UP

10x8

SD

M

SD

M

10x10

16
x1

6

16x16

16
x1

6

16x16

3

48x16

10x10

5

M
M

M

F-3

12
0x

30

CWS
CWR

P-9

P-14

HWS
HWR

HWR
HWS

P-15

P-8

HC-3

TRANSITION FROM
72x42 TO NEW UNIT
OPENING SIZE 90x30

HWR

HWS

6

6

REVISION DESCRIPTION DATE

DRAWN

PROJ. MGR. 

DESIGNED

CHECKED

DATE

M&C PROJ. #

REV

2023-03-31
05394-0011

PB
S 

N
C

 H
VA

C
R

EP
LA

C
EM

EN
T

DJW

CONSTRUCTION DOCUMENTS

OWNER

ARCHITECT

ENGINEER

FOR REVIEW

PURPOSES ONLY

SCO ID: 22-24543-01A  CODE: 42112  ITEM: 301

DJW

MECH ROOM 2075 NEW
WORK

ILA
ILA

North

Scale: 1/4" = 1'-0"
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SHEET NOTES
1. MEANS OF ADDING NEW UNITS SHALL BE THROUGH LOUVERED

EXTERIOR WALL. REFER TO ARCHITECTURAL PLANS FOR
SCOPE OF WORK.

2. COORDINATE INSTALLATION OF NEW SCOPE SHOWN WITH
OTHER DISCIPLINES AS REQUIRED.

# KEY NOTES
1. PROVIDE NEW AHU AS PER SCHEDULE, MODIFY EXISTING

DUCTWORK AND HYDRONIC PIPING TO MAKE UNIT
CONNECTIONS.

2. PROVIDE NEW RETURN FANS AS PER SCHEDULE, MODIFY
EXISTING DUCTWORK TO MAKE UNIT CONNECTIONS.

3. PROVIDE NEW ISOLATION VALVES ON CHW SYSTEM DURING
CHW SYSTEM SHUTDOWN, RELOCATE AS SHOWN ON PLAN.

4. EXTEND CONCRETE EQUIPMENT PAD TO SUPPORT NEW UNIT
LENGTH. IF FLOOR REFINISHING ALTERNATE IS ACCEPTED, PAD
EXTENSION TO BE PERFORMED PRIOR TO REFINISHING.

5. PROVIDE NEW MOTOR-OPERATED OUTSIDE AIR DAMPER.
6. PROVIDE NEW ISOLATION VALVES ON HHW BRANCH PIPING

DURING HHW SYSTEM SHUTDOWN IN ACCESSIBLE LOCATION.

North

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

MECHANICAL ROOM 2075 UPPER LEVEL NEW WORK PLAN2
M202

M202



GENERAL NOTES:
1. MECHANICAL CONTRACTOR SHALL CAPTURE ANY

REFRIGERANT FROM DEMOLISHED EQUIPMENT.
CAPTURED REFRIGERANT SHALL BE RECLAIMED BY AN
EPA CERTIFIED RECLAIMER PER NCMC SECTION 1102.2.2.
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1 1

10" 10"

8" 8"
8"

6" 6"

6"

P-11
3

P-10
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DEMOLITION NOTES:#

1. DEMOLISH CHILLER AND ASSOCIATED POWER, CONTROLS, ETC. EQUIPMENT
PAD TO REMAIN.

2. DEMOLISH COOLING TOWER AND ASSOCIATED POWER CONTROLS, ETC.
CONCRETE EQUIPMENT RAILS TO REMAIN.

3. DEMOLISH CONDENSER WATER PUMP AND ASSOCIATED POWER. PROVIDE
STEEL COVER OVER OPENING TO SUMP.

4. SECTION OF CHWS/R & HWS/R PIPE TO BE ABANDONED IN PLACE AND FILLED
WITH FLOWABLE FILL.

5. DEMOLISH CONDENSER WATER PIPING BACK TO THE EXTERIOR OF THE
BUILDING. DEMOLISH ASSOCIATED HEAT TRACE.

6. DEMOLISH REFRIGERANT MONITORING SYSTEM.
7. DEMOLISH CHW AND HW SUFFICIENT TO MAKE NEW CONNECTIONS TO NEW

ABOVE GROUND PIPING. FILL ABANDONED PIPING IN COOLING TOWER YARD
WITH FLOWABLE FILL AND THEN CAP INSIDE MECHANICAL ROOM.

8. DEMOLISH COOLING TOWER BYPASS LINE SUFFICIENT TO MAKE NEW
CONNECTION.

9. DEMOLISH EXISTING REFRIGERATION DETECTION AND ASSOCIATED SAMPLING
POINTS.

10. EXISTING DE-COMMISIONED CHEMICAL TREATMENT STATION TO BE REMOVED
BY OWNER TO PROVIDE CLEAR WALL SPACE FOR INSTALLATION OF VFD
DURING RENOVATION WORK.

11. DEMOLISH EXISTING STROBE/SIREN FROM EXISTING REFRIGERANT
MONITORING SYSTEM.

12. DEMOLISH COOLING TOWER BYPASS PIPING DOWN TO FLOOR. FILL
ABANDONED CONDENSER WATER PIPING BELOW GRADE WITH FLOWABLE FILL
AND CAP PIPING AT FLOOR.

13. EXISTING CONDENSER WATER BELOW GRADE IN COOLING TOWER YARD
SHALL BE ABANDONED IN PLACE AND FILLED WITH FLOWABLE FILL. REMOVE
BELOW GRADE SHUT ISOLATION VALVES AND PROVIDE FLANGE CAP AT
ACCESS VAULT AND SUMP PITS.

14. EXISTING MAKEUP WATER ASSEMBLY AND PIPING TO REMAIN.
15. DEMOLISH AUXILIARY TOWER MAKEUP PIPING (MANUAL FILL) AND SHUTOFF

VALVE SUFFICIENT FOR INSTALLATION OF NEW COOLING TOWER.
16. PATCH OPENINGS IN WALL AFTER DEMOLISHING PIPING. RE-FINISH TO MATCH

SURROUNDING WALL.
17. EXISTING MOTORIZED ISOLATION VALVE LOCATED ON CDWR PIPING TO BE

RE-LOCATED TO NEW CDWS PIPING AS PART OF NEW WORK SCOPE.
18. DEMOLISH EXISTING VENTILATION FAN AND ASSOCIATED MOTOR-OPERATED

DAMPER. EXISTING WALL OPENING TO REMAIN. SEE NEW WORK PLAN FOR
INSTALLATION OF NEW FAN AND DAMPER.

8 CONTROL
PANEL

6

7

9

REFRIGERATION
DETECTION
SYSTEM

EXISTING INTAKE
LOUVERS W/
MOTOR-OPERATED
DAMPER

10

11

1213 13

13 13

14

15

16

17 17

18
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# NEW WORK NOTES:
1. INSTALL NEW COOLING TOWER ON EXISTING CONCRETE SUPPORTS.

PROVIDE MANUFACTURER'S RECOMMENDED VIBRATION ISOLATION.
2. PROVIDE NEW VENTILATION FAN F-16 AS SCHEDULED. MODIFY EXISTING

WALL OPENING AS REQUIRED TO INSTALL NEW FAN. PROVIDE NEW
MOTOR-OPERATED DAMPER ON FAN INLET SIDE.

3. NEW HHW PIPING ROUTED THROUGH WALL ABOVE VENTILATION FAN.
NEW CHW PIPING TO DROP DOWN TO GROUND SUPPORT BEFORE WALL
PENETRATION AND ROUTE THROUGH WALL BELOW VENTILATION FAN.

4. NEW CDW PUMPS TO BE INSTALLED ON NEW 4" EQUIPMENT PAD.
5. INSTALL NEW WATER-COOLED CHILLERS ON EXISTING EQUIPMENT PAD.

MAKE NEW PIPING CONNECTIONS. REFER TO MECHANICAL DETAILS FOR
MORE INFORMATION.

6. INSTALL NEW REFRIGERANT MONITORING SYSTEM. LOCATE
REFRIGERANT DETECTION SENSORS AND PERFORM SYSTEM TESTING AS
RECOMMENDED BY MANUFACTURER. REFER TO CONTROLS DRAWINGS
FOR MORE INFORMATION.

7. ALTERNATE M-1,2: PROVIDE NEW PRIMARY (ALTERNATE M-1) AND
SECONDARY (ALTERNATE M-2) CHWP AS SCHEDULED ON DRAWING M701
IF ALTERNATE IS ACCEPTED BY OWNER. CONTRACTOR SHALL MAKE NEW
ELECTRICAL CONNECTIONS TO EXISTING MOTOR STARTER/VFDS.
DEMOLISH AND INSTALL NEW PIPING CONNECTIONS, ISOLATION VALVES
AND PIPING ACCESSORIES PER PUMP DETAIL.

8. INSTALL COOLING TOWER FAN VFD'S (PROVIDED BY OWNER) ON
INTERIOR WALL.

9. PROVIDE LOCAL DISCONNECT FOR COOLING TOWER FANS AND INSTALL
ON EXTERIOR WALL.

10. ALTERNATE M-3: PROVIDE NEW 4" TALL PAD THAT EXTENDS 8" PAST EDGE
OF EQUIPMENT.

11. ALTERNATE M-3: NEW TOWER BASIN FILTRATION SYSTEM INSTALLED ON
4" TALL PAD.

12. ALTERNATE M-3: INSTALL TOWER BASIN FILTRATION MANUFACTURER'S
CONTROL PANEL.

13. ALTERNATE M-3: INSTALL MOTOR-OPERATED VALVES PROVIDED BY
TOWER BASIN FILTRATION MANUFACTURER AS PART OF MULTI-TOWER
KIT.

14. INSTALL NEW STROBE AND SIREN FOR NEW REFRIGERANT MONITORING

SYSTEM. ROUTE CONTROL WIRING FROM REFRIGERANT MONITORING
CONTROL PANEL TO NEW DEVICES AS REQUIRED.

15. PROVIDE AND INSTALL CHROMALOX INTELLITRACE COMMERCIAL HEAT
TRACE CONTROLLER.

16. TIE EXISTING MOTOR-OPERATED DAMPER INTO CONTROL SYSTEM.
REFER TO DRAWING M502 FOR CONTROL SEQUENCE OF OPERATION.

17. EXISTING MAKEUP WATER ASSEMBLY AND PIPING TO REMAIN.
18. PROVIDE NEW INSULATION ON EXISTING TO REMAIN PIPING AFTER

MAKING NEW PIPING CONNECTIONS.
19. PROVIDE NEW MOTORIZED ISOLATION VALVE ON CHWR PIPING TO

CHILLERS. REFER TO CONTROL SCHEMATICS AND MECHANICAL DETAILS.
20. RELOCATE EXISTING MOTORIZED ISOLATION VALVE FROM DEMOLISHED
21. ROUTE REFRIGERANT PURGE PIPING FROM ASSOCIATED CHILLERS

RELIEF VALVE(S) UP THRU ROOF. REFER TO MANUFACTURER'S
INSTALLATION INSTRUCTIONS FOR SIZING AND PIPING
INFORMATION/ACCESSORIES. VENT SHALL TERMINATE A MINIMUM OF 15'
ABOVE ADJACENT GRADE AND NOT LESS THAN 20 FEET FROM ANY
BUILDING OPENING PER NCMC SECTION 1105.7.

22. SECONDARY PUMP VARIABLE SPEED CONTROLLERS ARE EXISTING TO
REMAIN.
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BELOW GRADE

PROVIDE ALL EXPOSED
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WITH HEAT TRACING.
BASIS OF DESIGN IS
CHROMALOX SRL 5-1CT
WITH MINIMUM 5 W/FT
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DEMOLITION NOTES:
1. DEMOLISH DOMESTIC HOT WATER SUPPLY/RETURN BELOW

GRADE.
2. DEMOLISH HW/CHW SUPPLY/RETURN PIPES BELOW GRADE TO

LIMITS OF DEMOLITION SHOWN.
3. SECTIONS OF PIPE TO BE ABANDONED BELOW GRADE. FILL

WITH FLOWABLE FILL TO PREVENT FUTURE COLLAPSE.

#GENERAL NOTES:
1. LOCATIONS OF UTILITIES SHOWN ARE APPROXIMATE AND THE

ENGINEER CANNOT GUARANTEE ALL UTILITIES ARE SHOWN.
THE CONTRACTOR SHALL PERFORM A FULL UTILITY LOCATE
AS NECESSARY TO PERFORM THE WORK ASSOCIATED WITH
THIS CONTRACT.

3

SEE M203 FOR
CONTINUATION

6" CHWS/R

4" HHWS/R

1

1-1/2" HW
1/2" HWR
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6" CHWS/R

4" HHWS/R

1-1/2" HW
1/2" HWR

SEE M204 FOR
CONTINUATION

NEW WORK NOTES:
1. CHW AND HHW PIPING DOWN TO BELOW GRADE.
2. CONNECT TO EXISTING CHW AND HHW PIPING BELOW

GRADE.MECHANICAL CONTRACTOR SHALL VERIFY DEPTH OF
EXISTING CHW AND HHW PIPING AND ROUTE NEW PIPING
DOWN TO MEASURED DEPTH.

3. ABANDONED PIPING SEGMENT WITH FLOWABLE FILL TO
PREVENT FUTURE COLLAPSE.

GENERAL NOTES:
1. LOCATIONS OF UTILITIES SHOWN ARE APPROXIMATE AND THE

ENGINEER CANNOT GUARANTEE ALL UTILITIES ARE SHOWN.
THE CONTRACTOR SHALL PERFORM A FULL UTILITY LOCATE
AS NECESSARY TO PERFORM THE WORK ASSOCIATED WITH
THIS CONTRACT.

1

#
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VARIABLE AIR VOLUME AIR HANDLING UNIT CONTROL SCHEMATIC - (AHU-1 & 2)
NOT TO SCALE

SEQUENCE OF OPERATION

AI DO AO VPPOINT DESCRIPTOR DI
POINT TYPE

NOTESAL
AR

M
TR

EN
D

OE
M

POINTS LIST

HE
AT

ING
 CO

IL

HWS

HWR

SUPPLY AIRRETURN AIR

RELIEF AIR

VFD

SUPPLY FAN X STATUS

SUPPLY FAN X SPEED
SUPPLY FAN X S/S

M

(E) RELIEF DAMPER CMD

M OA DAMPER CMD

M

SD
FZ

FREEZESTAT STATUS

(E) RA SMOKE STATUS

BACNET MSTP CONNECTION

SUPPLY FAN X VFD ALARM

(E) RECIRC PUMP S/S
TT (E) OA TEMP

DA
MP

ER

SC
SC

OUTSIDE AIR

ECM

PR
IM

AR
Y F

ILT
ER

VFD

RETURN FAN X STATUS

RETURN FAN X SPEED
RETURN FAN X S/S

BACNET MSTP CONNECTION

RETURN FAN X VFD ALARM

FTRETURN FAN AIRFLOW

TTHT

RA TEMP

RA HUMIDITY

CO2

RA CO2

M

(E) RA DAMPER CMD

(E) MA DAMPER CMD

RETURN FAN HIGH STATIC

PS
HI

LO

TT

SA TEMP

FA FIRE ALARM CONTROL PANEL
SCHT VALVE CMD

FINAL FILTER STATUS

TT

MA TEMP

PT
LOHI

CHWR

CHWS

CHW VALVE CMD

CO
OL

ING
 CO

IL

(E) RELIEF DAMPER CMD

(E) RA DAMPER CMD

OA DAMPER CMD

MIN OA DAMPER SETPOINT

RA TEMP

RA HUMIDITY
RA HUMIDITY SETPOINT

HT VALVE CMD

CHW VALVE CMD

FREEZESTAT STATUS

ECONOMIZER STATUS

(E) OA TEMP

CHW ENABLE SETPOINT

(E) RECIRC PUMP S/S

RA CO2

(E) RA SMOKE STATUS

RETURN FAN AIRFLOW

RELIEF STATIC PRESSURE

(E) MA DAMPER CMD

FIRE ALARM CONTROL PANEL

RETURN FAN HIGH STATIC

MA TEMP

RETURN FAN UNIT AIR HANDLING UNIT

RUN CONDITIONS:
THE UNIT SHALL RUN BASED UPON AN OPERATOR ADJUSTABLE SCHEDULE.

SUPPLY FAN CONTROL (OCCUPIED MODE):
THE SUPPLY FAN SHALL BE ENABLED WHEN THE UNIT IS IN RUN STATUS AND WHENEVER:

• THE OUTSIDE AND SUPPLY AIR DAMPER STATUS'S ARE PROVEN (IF PROVIDED), AND
• THE EMERGENCY AND MANUAL SHUTDOWN MODE ARE NORMAL, AND
• THE HIGH STATIC SWITCH (IF PROVIDED) IS NORMAL, AND
• THE LOW STATIC SWITCH (IF PROVIDED) IS NORMAL, AND
• THE FREEZESTAT SWITCH(ES) ARE NORMAL.

THE SUPPLY FAN STATUS SHALL INDICATE THE UNIT IS ENERGIZED WHEN THE VFD CURRENT SWITCH IS MADE. THE SUPPLY FAN VFD CURRENT SWITCH SHALL HAVE A TIMED DELAY OF 15
SECONDS (ADJ.) AFTER WHICH THE UNIT SHALL BE IN 'RUN' MODE. THE UNIT SHALL SHUT DOWN THE FAN IF STATUS IS NOT PROVED AND CHANGE THE UNIT STATUS TO 'EMERGENCY
SHUTDOWN'.

SUPPLY FAN CONTROL (UNOCCUPIED MODE):
THE SUPPLY FAN SHALL BE ENABLED WHEN THE UNIT IS IN RUN STATUS AND WHENEVER:

• THE OUTSIDE AND SUPPLY AIR DAMPER STATUS'S ARE PROVEN (IF PROVIDED), AND
• THE EMERGENCY AND MANUAL SHUTDOWN MODE ARE NORMAL, AND
• THE HIGH STATIC SWITCH IS NORMAL, AND
• THE LOW STATIC SWITCH IS NORMAL, AND
• THE FREEZESTAT SWITCH(ES) ARE NORMAL.

THE CONTROLLER SHALL MEASURE THE SUPPLY AIRFLOW CFM. THE SUPPLY FAN VFD SPEED SHALL BE MODULATED TO VARY THE AIRFLOW FROM 50% TO 100% (AS LISTED ON THE AHU
SCHEDULE) IN ORDER TO MAINTAIN THE SPACE TEMPERATURE SETPOINT.

RETURN FAN CONTROL:
THE RETURN FAN SHALL BE ENABLED WHEN THE UNIT IS IN RUN STATUS. THE RETURN AIR FAN SHALL MODULATE TO MAINTAIN THE RETURN AIR FLOW SETPOINT. THE RETURN FAN AIRFLOW
SHALL UTILIZING A ROLLING 5 MINUTE (ADJ.) AVERAGE SUPPLY AIR CFM TO ESTABLISH RETURN AIRFLOW RATE. TAB CONTRACTOR SHOULD SET THE INITIAL OFFSET SO THAT THE SPACE IS
0.01" W.C. POSITIVE TO THE EXTERIOR DURING INSTALLATION.

THE RETURN FAN STATUS SHALL INDICATE THE UNIT IS ENERGIZED WHEN THE VFD CURRENT SWITCH IS MADE. THE RETURN FAN VFD CURRENT SWITCH SHALL HAVE A TIMED DELAY OF 15
SECONDS (ADJ.) AFTER WHICH SHALL SHUT DOWN THE FAN IF STATUS IS NOT PROVED AND CHANGE THE UNIT STATUS TO 'EMERGENCY SHUTDOWN'.

SPACE TEMPERATURE CONTROL THROUGH RA TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE RETURN AIR TEMPERATURE AND SHALL MODULATE THE SUPPLY AIR TEMPERATURE AND VOLUME TO MAINTAIN THE RETURN AIR TEMPERATURE
SETPOINT. WHEN THE UNIT IS AT MINIMUM AIRFLOW, THE FIRST STAGE OF COOLING SHALL BE TO DRIVE THE SA TEMPERATURE DOWN TO 55°F (ADJ.). WHEN THE SA TEMP IS 55°F AND THE
RA TEMPERATURE REMAINS ABOVE SETPOINT, THE SUPPLY AIRFLOW SHALL BE GRADUALLY INCREASED TO MAINTAIN SETPOINT. AS THE RA TEMPERATURE DROPS BELOW SETPOINT, THE
REVERSE SHALL OCCUR.

IF THE UNIT IS AT MINIMUM AIRFLOW AND THE RETURN AIR TEMPERATURE REMAINS BELOW SETPOINT, THE SUPPLY AIR TEMPERATURE SHALL BE GRADUALLY INCREASED UP TO A MAXIMUM
OF 90°F (ADJ.). IF THE SA TEMPERATURE IS 90°F AND THE RA TEMPERATURE REMAINS BELOW SETPOINT, THE AIRFLOW SHALL BE GRADUALLY INCREASED TO MAINTAIN SETPOINT. AS THE RAT
TEMPERATURE INCREASES ABOVE SETPOINT, THE REVERSE SHALL OCCUR.

DEHUMIDIFICATION:
DEHUMIDIFICATION MODE SHALL BE ENABLED WHEN THE RETURN AIR RELATIVE HUMDIITY RISES TO 58% (ADJ) FOR A MINIMUM OF 15 MIN. AND DISABLED WHEN IT FALLS TO 54% (ADJ).
WHILE IN DEHUMIDIFICATION MODE, CALCULATE SETPOINT USING A LINEAR RESET BLOCK WITH THE UPPER SETPOINT LIMIT FROM THE OUTPUT OF THE ABOVE CALCULATION AND THE
LOWER LIMIT OF 55°F (ADJ).

COOLING COIL VALVE CONTROL:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE THE COOLING COIL VALVE TO MAINTAIN ITS COOLING SETPOINT.
THE COOLING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS GREATER THAN 55°F (ADJ.), AND
• MANUAL SHUTDOWN MODE IS NOT ACTIVE.

HEATING COIL VALVE CONTROL:
THE CONTROLLER SHALL MEASURE THE RETURN AIR TEMPERATURE AND MODULATE THE HEATING COIL VALVE TO MAINTAIN 80°F (ADJ.).

HEATING SHALL BE ENABLED WHENEVER:
• OUTSIDE AIR TEMPERATURE IS LESS THAN 50°F (ADJ.), AND
• COOLING IS NOT ACTIVE, AND
• MANUAL SHUTDOWN MODE IS NOT ACTIVE.

DEMAND CONTROL VENTILATION:
VENTILATION AIR SHALL BE MODULATED BY DEMAND CONTROL. CO2 SHALL BE MEASURED IN THE RETURN AIR DUCT. FOR CO2 LEVELS BELOW 700 PPM, THE OUTSIDE AIR DAMPER SHALL
REMAIN AT THE MINIMUM POSITION ESTABLISHED BY TAB CONTRACTOR TO MEET THE MINIMUM OA FLOW SCHEDULED. AS THE CO2 INCREASES ABOVE 700 PPM, A LINEAR RESET SHALL
OPEN THE OUTSIDE AIR DAMPER FROM THE MINIMUM POSITION AT 700 PPM TO 100% OPEN AT 1000 PPM.

RETURN FAN VFD S/S (TYP. OF 6)
RETURN FAN VFD SPEED (TYP. OF 6)
RETURN FAN VFD STATUS (TYP. OF 6)

SUPPLY FAN VFD S/S (TYP. OF 6)
SUPPLY FAN VFD SPEED (TYP. OF 6)
SUPPLY FAN VFD STATUS (TYP. OF 6)

SA TEMP

SA TEMP SETPOINT

SA DUCT SP SETPOINT

(E) SA SMOKE STATUS
SUPPLY AIRFLOW

SUPPLY FAN VFD ALARM (TYP. OF 6)

RETURN FAN VFD ALARM (TYP. OF 6)

SUPPLY FAN HIGH STATIC

MIXED AIR DAMPER LOW TEMPERATURE SAFETY
THE MIXED AIR DAMPER COMMAND SHALL BEGIN TO MODULATE CLOSED, BELOW THE MINIMUM POSITION FOR VENTILATION, IF THE MIXED AIR TEMPERATURE DROPS TO 45DEGF.  THE
MIXED AIR DAMPER COMMAND SHALL MODULATE TO 100% RETURN AIR FLOW WHEN THE MIXED AIR TEMPERATURE DROPS TO 40DEGF.

ECONOMIZER CONTROL:
THE MIXED AIR DAMPERS SHALL BE UTILIZED FOR FREE COOLING DURING THE ECONOMIZER MODE WHENEVER:

• THE OUTSIDE AIR TEMPERATURE IS LESS THAN 75°F AND
• THE OUTSIDE AIR ENTHALPY IS LESS THAN  28 BTU/LB, AND
• DEHUMIDIFICATION MODE IS NOT ACTIVE.

THE MAXIMUM OUTSIDE AIR DAMPERS AND RETURN AIR DAMPERS SHALL BE MODULATE TO MAINTAIN THE CALCULATED DISCHARGE AIR TEMPERATURE SETPOINT MINUS 3°F.

DURING THE ECONOMIZER MODE, THE COOLING COIL CONTROL VALVE SHALL BE CLOSED UNTIL THE OUTSIDE AIR DAMPERS HAVE BEEN OPEN 100% FOR A MINIMUM OF 15 MINUTES AND
THE OUTSIDE AIR IS UNABLE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT. THE HOT WATER REHEAT CONTROL VALVE SHALL BE LOCKED OUT WHEN ECONOMIZER MODE IS
ACTIVE.

HEATING COIL PUMP:
THE RECIRCULATION PUMP SHALL RUN WHENEVER:

THE HEATING COIL VALVE IS ENABLED.
OR THE FREEZESTAT (IF PRESENT) IS ON.

UNOCCUPIED COOLING MODE:
UPON RECEIVING A COOLING REQUEST FOR A PERIOD OF AT LEAST 15 MINUTES (ADJ.), THE AIR HANDLING UNIT SHALL BE STARTED IN THE UNOCCUPIED COOLING MODE. THE MINIMUM AND
MAXIMUM OUTSIDE AIR DAMPERS SHALL REMAIN CLOSED UNLESS THE OUTSIDE AIR IS SUITABLE FOR USE AS ECONOMIZER COOLING. THE RETURN AIR DAMPER SHALL REMAIN OPEN UNLESS
ECONOMIZING. THE HOT WATER REHEAT VALVE SHALL REMAIN CLOSED. THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE MINIMUM DISCHARGE AIR TEMPERATURE SETPOINT OR THE
MAXIMUM VALVE POSITION, AS APPLICABLE. ALL ASSOCIATED EXHAUST FANS SHALL REMAIN OFF. THE AIR HANDLING UNIT SHALL REMAIN IN THE UNOCCUPIED COOLING MODE UNTIL THE
UNOCCUPIED COOLING SETPOINT HAS BEEN SATISFIED FOR AT LEAST 15 MINUTES (ADJ.).

UNOCCUPIED HEATING MODE:
UPON RECEIVING A HEATING REQUEST FOR A PERIOD OF AT LEAST 15 MINUTES (ADJ.), THE AIR HANDLING UNIT SHALL BE STARTED IN THE UNOCCUPIED HEATING MODE. THE MINIMUM AND
MAXIMUM OUTSIDE AIR DAMPERS SHALL REMAIN CLOSED. THE RETURN AIR DAMPER SHALL REMAIN OPEN. ALL ASSOCIATED EXHAUST FANS SHALL REMAIN OFF. THE AIR HANDLING UNIT SHALL
REMAIN IN THE UNOCCUPIED HEATING MODE UNTIL THE UNOCCUPIED HEATING SETPOINT HAS BEEN SATISFIED FOR AT LEAST 15 MINUTES (ADJ.).

AHU OPTIMAL START:
THE AIR HANDLING UNIT OCCUPIED START TIME SHALL BE ADJUSTED EARLIER THAN NORMAL IF NECESSARY AS DETERMINED BY THE OUTSIDE AIR TEMPERATURE. THE MINIMUM AND
MAXIMUM OUTSIDE AIR DAMPERS SHALL REMAIN CLOSED DURING THE OPTIMAL START PERIOD. ALL ASSOCIATED EXHAUST FANS SHALL ALSO REMAIN OFF.  THE FOLLOWING TABLES ARE
MINIMUM START TIMES AFTER WHICH THE CONTROLLER SHALL ADJUST START TIMES BASED ON OUTSIDE AIR TEMPERATURE.

  OUTSIDE AIR TEMPERATURE START TIME
  ≥ 80°F OCCUPIED START - 60 MINS (ADJ)
  50°F TO 79°F OCCUPIED START
  ≤ 49°F OCCUPIED START - 60 MINS (ADJ)

SAFETIES AND SHUTDOWN MODES:
THE UNIT SHALL BE IN EMERGENCY MODE WHEN:

• THERE IS SMOKE DETECTED AT ANY OF THE SUPPLY OR RETURN AIR SMOKE DETECTORS, OR
• AS INDICATED BY THE HARD WIRED SAFETY CIRCUIT, OR
• HIGH SUPPLY DUCT STATIC SAFETY IS ON, OR
• AS NOTED ABOVE.

WHEN IN EMERGENCY SHUTDOWN MODE THE AIR HANDLING UNIT SUPPLY FANS SHALL BE SHUT DOWN, THE OUTSIDE AIR AND SUPPLY AIR DAMPERS SHALL BE CLOSED AND THE HEAT
RECOVERY COIL, REHEAT COIL, AND CHILLED WATER COIL VALVES SHALL BE CLOSED.

THE UNIT SHALL SHUT DOWN UPON RECEIVING A FREEZESTAT STATUS. THE COOLING COIL VALVE SHALL OPEN TO 50% (ADJ.) AND THE REHEAT COIL VALVE SHALL OPEN TO 100% WHENEVER
THE FREEZESTAT IS ON.

THE UNIT SHALL BE IN MANUAL SHUTDOWN MODE WHEN IT IS COMMANDED OFF.  THE SUPPLY FAN(S) AND RETURN FAN(S) SHALL BE COMMANDED OFF AND THE OUTSIDE AIR DAMPER(S)
AND RELIEF DAMPER SHALL CLOSE, THE RETURN DAMPER SHALL OPEN.  THE COOLING AND REHEAT VALVES SHALL CLOSE.

GENERAL NOTES:
1. DIGITAL POINTS SHALL BE TRENDED ON A CHANGE IN VALUE.

ANALOG POINTS SHALL BE TRENDED ON A TIME INTERVAL.

SD

(E) SA SMOKE STATUS

SC

PS
LO

HI

RETURN FAN LOW STATIC

RETURN FAN LOW STATIC

SUPPLY FAN LOW STATIC

PS
LO

HI
PS

HI

LO

SUPPLY FAN HIGH STATIC

SUPPLY FAN LOW STATIC

FT SUPPLY FAN AIRFLOW

SUPPLY FAN AIRFLOW

M ECONOMIZER DAMPER CMD

ECONOMIZER DAMPER CMD

OWNER FURNISHED EQUIPMENT SHALL BE FURNISHED WITHOUT
CONTROLS. THE CONTROLS CONTRACTOR SHALL PROVIDE ALL

CONTROLS, EXCEPT WHERE NOTED TO BE EXISTING.
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VARIABLE AIR VOLUME AIR HANDLING UNIT WITH TERMINAL UNITS CONTROL SCHEMATIC - (AHU-4 & 5)
NOT TO SCALE

SEQUENCE OF OPERATION

GENERAL NOTES:
1. DIGITAL POINTS SHALL BE TRENDED ON A CHANGE IN VALUE.

ANALOG POINTS SHALL BE TRENDED ON A TIME INTERVAL.

AI DO AO VPPOINT DESCRIPTOR DI
POINT TYPE
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POINTS LIST
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RELIEF AIR

VFD

SUPPLY FAN X STATUS

SUPPLY FAN X SPEED
SUPPLY FAN X S/S

M

(E) RELIEF DAMPER CMD
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SD
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FREEZESTAT STATUS

(E) RA SMOKE STATUS

BACNET MSTP CONNECTION

SUPPLY FAN X VFD ALARM
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RETURN FAN X STATUS

RETURN FAN X SPEED
RETURN FAN X S/S

BACNET MSTP CONNECTION

RETURN FAN X VFD ALARM

TTHT

RA TEMP

RA HUMIDITY M

(E) RA DAMPER CMD

(E) MA DAMPER CMD

FA FIRE ALARM CONTROL PANEL
SC

FINAL FILTER STATUS

TT

MA TEMP

PT
LOHI

CHWR

CHWS

CHW VALVE CMD

CO
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ING
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RETURN FAN VFD S/S (TYP. OF 6)
RETURN FAN VFD SPEED (TYP. OF 6)
RETURN FAN VFD STATUS (TYP. OF 6)

SUPPLY FAN VFD S/S (TYP. OF 6)
SUPPLY FAN VFD SPEED (TYP. OF 6)
SUPPLY FAN VFD STATUS (TYP. OF 6)

(E) RELIEF DAMPER CMD

(E) RA DAMPER CMD

OA DAMPER CMD

MIN OA DAMPER SETPOINT

RA TEMP

RA HUMIDITY
RA HUMIDITY SETPOINT

CHW VALVE CMD

FREEZESTAT STATUS

SA TEMP
SA TEMP SETPOINT

(E) SA DUCT SP
SA DUCT SP SETPOINT

ECONOMIZER STATUS

(E) SA SMOKE STATUS

(E) OA TEMP

CHW ENABLE SETPOINT

SUPPLY FAN AIRFLOW

(E) RA SMOKE STATUS

RETURN FAN AIRFLOW

SUPPLY FAN VFD ALARM (TYP. OF 6)

RETURN FAN VFD ALARM (TYP. OF 6)

RELIEF STATIC PRESSURE

(E) MA DAMPER CMD

FIRE ALARM CONTROL PANEL

RETURN FAN HIGH STATIC

MA TEMP

RETURN FAN UNIT AIR HANDLING UNIT

OCC OVERRIDE 
PRIMARY AIRFLOW
PRIM AIR DAMPER CMD
SA TEMP
HEAT VALVE CMD 
SPACE TEMP
SPACE TEMP SETPOINT ADJ 

VARIABLE AIR VOLUME AIR HANDLER WITH TERMINAL UNITS SEQUENCE OF OPERATIONS

RUN CONDITIONS:
THE UNIT SHALL RUN BASED UPON AN OPERATOR ADJUSTABLE SCHEDULE.

SUPPLY FAN CONTROL (OCCUPIED MODE):
THE SUPPLY FAN SHALL BE ENABLED WHEN THE UNIT IS IN RUN STATUS AND WHENEVER:

• THE OUTSIDE AND SUPPLY AIR DAMPER STATUS'S ARE PROVEN (IF PROVIDED), AND
• THE EMERGENCY AND MANUAL SHUTDOWN MODE ARE NORMAL, AND
• THE HIGH STATIC SWITCH (IF PROVIDED) IS NORMAL, AND
• THE LOW STATIC SWITCH (IF PROVIDED) IS NORMAL, AND
• THE FREEZESTAT SWITCH(ES) ARE NORMAL.

THE SUPPLY FAN STATUS SHALL INDICATE THE UNIT IS ENERGIZED WHEN THE VFD CURRENT SWITCH IS MADE. THE SUPPLY FAN VFD CURRENT
SWITCH SHALL HAVE A TIMED DELAY OF 15 SECONDS (ADJ.) AFTER WHICH THE UNIT SHALL BE IN 'RUN' MODE. THE UNIT SHALL SHUT DOWN THE
FAN IF STATUS IS NOT PROVED AND CHANGE THE UNIT STATUS TO 'EMERGENCY SHUTDOWN'.

SUPPLY FAN CONTROL (UNOCCUPIED MODE):
THE SUPPLY FAN SHALL BE ENABLED WHEN THE UNIT IS IN RUN STATUS AND WHENEVER:

• THE OUTSIDE AND SUPPLY AIR DAMPER STATUS'S ARE PROVEN (IF PROVIDED), AND
• THE EMERGENCY AND MANUAL SHUTDOWN MODE ARE NORMAL, AND
• THE HIGH STATIC SWITCH (IF PROVIDED) IS NORMAL, AND
• THE LOW STATIC SWITCH (IF PROVIDED) IS NORMAL, AND
• THREE OR MORE ZONE SENSOR OCC OVERRIDE BUTTONS ARE ENABLED, AND
• ZONE TEMPERATURE EXCEED UNOCCUPIED SETPOINTS, OR
• ZONE HUMIDITY EXCEEDS UNOCCUPIED SETPOINTS, AND
• THE FREEZESTAT SWITCH(ES) ARE NORMAL.

SUPPLY AIR DUCT STATIC PRESSURE CONTROL (TRIM & RESPOND):
THE CONTROLLER SHALL MEASURE DUCT STATIC PRESSURE AND MODULATE THE SUPPLY FAN VFD SPEED TO MAINTAIN A DUCT STATIC PRESSURE
SETPOINT. THE SPEED SHALL NOT DROP BELOW 30% (ADJ.).

THE SUPPLY AIR STATIC PRESSURE SETPOINT SHALL BE RESET BETWEEN 0.5 IN WC AND 1.5 IN WC BASED ON THE DAMPER POSITION OF THE
WORST CASE VAV BOX. THE CONTROLLER SHALL BE CAPABLE OF ELIMINATING UP TO 10 ZONES FROM THE RESET CALCULATION.  EACH VAV BOX
PRIMARY AIR DAMPER SHALL BE MONITORED. THE STATIC PRESSURE SETPOINT SHALL BE REDUCED 0.1 IN WC EVERY 15 MINUTES UNTIL THE
WORST CASE VAV BOX PRIMARY AIR DAMPER IS MORE THAN 95% OPEN OR UNTIL THE MINIMUM DUCT STATIC PRESSURE SETPOINT IS REACHED.
SHOULD ANY VAV BOX PRIMARY AIR DAMPER OPEN 100%, THE STATIC PRESSURE SETPOINT SHALL BE INCREASED 0.1” EVERY 15 MINUTES UNTIL
THE MAXIMUM STATIC PRESSURE SETPOINT IS REACHED.

WHEN UNOCCUPIED THE SUPPLY FAN SPEED SHALL BE CONTROLLED TO THE MAXIMUM STATIC PRESSURE OR THE MAXIMUM SPEED SETPOINT,
WHICHEVER IS APPLICABLE.

RETURN FAN CONTROL (CFM OFFSET):
THE RETURN FAN SHALL BE ENABLED WHEN THE UNIT IS IN RUN STATUS. THE RETURN AIR FAN SHALL MODULATE TO MAINTAIN THE RETURN AIR
FLOW SETPOINT AS DETERMINED BY THE SUM OF THE SUPPLY FLOW TO THE ASSOCIATED ZONES WITH A USER DEFINABLE OFFSET (ADJ.). THE
RETURN FAN AIRFLOW SHALL UTILIZING A ROLLING 15 MINUTE AVERAGE SUPPLY AIR CFM TO ESTABLISH RETURN AIRFLOW RATE. TAB
CONTRACTOR SHOULD SET THE INITIAL OFFSET SO THAT THE SPACES ARE 0.01" W.C. POSITIVE TO THE EXTERIOR DURING INSTALLATION.

THE RETURN FAN STATUS SHALL INDICATE THE UNIT IS ENERGIZED WHEN THE VFD CURRENT SWITCH IS MADE. THE RETURN FAN VFD CURRENT
SWITCH SHALL HAVE A TIMED DELAY OF 15 SECONDS (ADJ.) AFTER WHICH SHALL SHUT DOWN THE FAN IF STATUS IS NOT PROVED AND CHANGE
THE UNIT STATUS TO 'EMERGENCY SHUTDOWN'. THE RETURN FAN MINIMUM SPEED COMMAND SHALL BE 30% (ADJ.).

SUPPLY AIR TEMPERATURE SETPOINT CONTROL (TRIM & RESPOND):
THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL BE RESET FROM THE MINIMUM OF 58°F (ADJ.) TO A MAXIMUM OF 70°F (ADJ.) BASED ON
FEEDBACK FROM THE ASSOCIATED ZONES. IF ALL ZONE TEMPERATURES ARE LESS THAN THEIR ACTIVE COOLING SETPOINTS, THE DISCHARGE AIR
TEMPERATURE SETPOINT SHALL BE RESET UP 1°F EVERY 10 MINUTES UP TO THE MAXIMUM SETPOINT VALUE. IF ANY ZONE TEMPERATURE RISES
ABOVE ITS ACTIVE COOLING SETPOINT, THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL BE RESET DOWN 1°F EVERY 10 MINUTES TO THE
MINIMUM SETPOINT VALUE.

THE CONTROLLER SHALL BE CAPABLE OF ELIMINATING UP TO 10 ZONES FROM THE RESET CALCULATION.

DEHUMIDIFICATION:
DEHUMIDIFICATION MODE SHALL BE ENABLED WHEN THE RETURN AIR RELATIVE HUMDIITY RISES TO 58% (ADJ) FOR A MINIMUM OF 15 MIN.
AND DISABLED WHEN IT FALLS TO 54% (ADJ). WHILE IN DEHUMIDIFICATION MODE, CALCULATE SETPOINT USING A LINEAR RESET BLOCK WITH
THE UPPER SETPOINT LIMIT FROM THE OUTPUT OF THE ABOVE CALCULATION AND THE LOWER LIMIT OF 55°F (ADJ).

COOLING COIL VALVE CONTROL:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE THE COOLING COIL VALVE TO MAINTAIN ITS COOLING
SETPOINT.
THE COOLING SHALL BE ENABLED WHENEVER:

• OUTSIDE AIR TEMPERATURE IS GREATER THAN 60°F (ADJ.), AND
• THE PREHEAT IS NOT ACTIVE, AND
• MANUAL SHUTDOWN MODE IS NOT ACTIVE.

MINIMUM OUTSIDE AIR VENTILATION - FIXED PERCENTAGE:
THE MIXED AIR DAMPERS SHALL MAINTAIN A MINIMUM ADJUSTABLE POSITION DURING BUILDING OCCUPIED HOURS TO PROVIDE VENTILATION
AIR AND BE CLOSED DURING UNOCCUPIED HOURS.

WHEN UNIT IS RUNNING IN UNOCCUPIED MODE THE MIXED AIR DAMPERS SHALL CLOSE THE OUTSIDE AIR DAMPER AND OPEN THE RETURN AIR
DAMPER.

MIXED AIR DAMPER LOW TEMPERATURE SAFETY
THE MIXED AIR DAMPER COMMAND SHALL BEGIN TO MODULATE CLOSED, BELOW THE MINIMUM POSITION FOR VENTILATION, IF THE MIXED AIR
TEMPERATURE DROPS TO 45DEGF.  THE MIXED AIR DAMPER COMMAND SHALL MODULATE TO 100% RETURN AIR FLOW WHEN THE MIXED AIR
TEMPERATURE DROPS TO 40DEGF.

ECONOMIZER CONTROL:
THE MIXED AIR DAMPERS SHALL BE UTILIZED FOR FREE COOLING DURING THE ECONOMIZER MODE WHENEVER:

• THE OUTSIDE AIR TEMPERATURE IS LESS THAN 75°F AND
• THE OUTSIDE AIR ENTHALPY IS LESS THAN  28 BTU/LB, AND
• DEHUMIDIFICATION MODE IS NOT ACTIVE.

THE MAXIMUM OUTSIDE AIR DAMPERS AND RETURN AIR DAMPERS SHALL BE MODULATE TO MAINTAIN THE CALCULATED DISCHARGE AIR
TEMPERATURE SETPOINT MINUS 3°F.

DURING THE ECONOMIZER MODE, THE COOLING COIL CONTROL VALVE SHALL BE CLOSED UNTIL THE OUTSIDE AIR DAMPERS HAVE BEEN OPEN
100% FOR A MINIMUM OF 15 MINUTES AND THE OUTSIDE AIR IS UNABLE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT. THE HOT
WATER REHEAT CONTROL VALVE SHALL BE LOCKED OUT WHEN ECONOMIZER MODE IS ACTIVE.

UNOCCUPIED COOLING MODE:
UPON RECEIVING A COOLING REQUEST FROM A MINIMUM OF 5 ASSOCIATED ZONES FOR A PERIOD OF AT LEAST 15 MINUTES, THE AIR HANDLING UNIT
SHALL BE STARTED IN THE UNOCCUPIED COOLING MODE. THE SUPPLY FAN SHALL RUN AND MAINTAIN ITS MAXIMUM STATIC PRESSURE SETPOINT. THE
MINIMUM OUTSIDE AIR DAMPER SHALL REMAIN CLOSED. THE MAXIMUM OUTSIDE AIR DAMPER SHALL REMAIN CLOSED AND THE RETURN AIR DAMPER
SHALL REMAIN OPEN, UNLESS THE OUTSIDE AIR IS SUITABLE FOR USE AS ECONOMIZER COOLING. THE HOT WATER PREHEAT VALVE SHALL REMAIN
CLOSED. THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN THE MINIMUM DISCHARGE AIR TEMPERATURE SETPOINT OR THE MAXIMUM
VALVE POSITION, AS APPLICABLE. ALL ASSOCIATED EXHAUST FANS SHALL REMAIN OFF. THE AIR HANDLING UNIT SHALL REMAIN IN THE UNOCCUPIED
COOLING MODE UNTIL 3 ZONES OR LESS ARE REQUESTING COOLING FOR AT LEAST 15 MINUTES.

UNOCCUPIED HEATING MODE:
UPON RECEIVING A HEATING REQUEST FROM A MINIMUM OF 5 ASSOCIATED ZONES FOR A PERIOD OF AT LEAST 15 MINUTES, THE AIR HANDLING UNIT
SHALL BE STARTED IN THE UNOCCUPIED HEATING MODE. THE SUPPLY FAN SHALL RUN AND MAINTAIN ITS MAXIMUM STATIC PRESSURE SETPOINT. THE
MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL REMAIN CLOSED. THE RETURN AIR DAMPER SHALL REMAIN OPEN. THE COOLING COIL
CONTROL VALVE IS TO REMAIN CLOSED. THE HOT WATER PREHEAT VALVE SHALL MODULATE TO MAINTAIN THE MAXIMUM DISCHARGE AIR
TEMPERATURE RESET SETPOINT OR THE MAXIMUM ALLOWABLE VALVE POSITION, AS APPLICABLE. ALL ASSOCIATED EXHAUST FANS SHALL REMAIN OFF.
THE AIR HANDLING UNIT SHALL REMAIN IN THE UNOCCUPIED HEATING MODE UNTIL 3 ZONES OR LESS ARE REQUESTING HEAT FOR AT LEAST 15
MINUTES.

AHU OPTIMAL START:
THE AIR HANDLING UNIT OCCUPIED START TIME SHALL BE ADJUSTED EARLIER THAN NORMAL IF NECESSARY AS DETERMINED BY THE OUTSIDE AIR
TEMPERATURE. THE MINIMUM AND MAXIMUM OUTSIDE AIR DAMPERS SHALL REMAIN CLOSED DURING THE OPTIMAL START PERIOD. ALL
ASSOCIATED EXHAUST FANS SHALL ALSO REMAIN OFF.  THE FOLLOWING TABLES ARE MINIMUM START TIMES AFTER WHICH THE CONTROLLER
SHALL ADJUST START TIMES BASED ON OUTSIDE AIR TEMPERATURE.

  OUTSIDE AIR TEMPERATURE START TIME
  ≥ 80°F OCCUPIED START - 60 MINS (ADJ)
  50°F TO 79°F OCCUPIED START
  ≤ 49°F OCCUPIED START - 60 MINS (ADJ)

SAFETIES AND SHUTDOWN MODES:
THE UNIT SHALL BE IN EMERGENCY MODE WHEN:

• THERE IS SMOKE DETECTED AT ANY OF THE SUPPLY OR RETURN AIR SMOKE DETECTORS, OR
• AS INDICATED BY THE HARD WIRED SAFETY CIRCUIT, OR
• HIGH SUPPLY DUCT STATIC SAFETY IS ON, OR
• AS NOTED ABOVE.

WHEN IN EMERGENCY SHUTDOWN MODE THE AIR HANDLING UNIT SUPPLY FANS SHALL BE SHUT DOWN, THE OUTSIDE AIR AND SUPPLY AIR
DAMPERS SHALL BE CLOSED AND THE HEAT RECOVERY COIL, PREHEAT COIL, AND CHILLED WATER COIL VALVES SHALL BE CLOSED.

THE UNIT SHALL SHUT DOWN UPON RECEIVING A FREEZESTAT STATUS. THE COOLING COIL VALVE SHALL OPEN TO 50% (ADJ.) AND THE PREHEAT
COIL VALVE SHALL OPEN TO 100% WHENEVER THE FREEZESTAT IS ON.

THE UNIT SHALL BE IN MANUAL SHUTDOWN MODE WHEN IT IS COMMANDED OFF.  THE SUPPLY FAN(S) AND RETURN FAN(S) SHALL BE
COMMANDED OFF AND THE OUTSIDE AIR DAMPER(S) AND RELIEF DAMPER SHALL CLOSE, THE RETURN DAMPER SHALL OPEN.  THE PREHEAT,
COOLING AND REHEAT VALVES SHALL CLOSE.
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M OA DAMPER CMD
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OWNER FURNISHED EQUIPMENT SHALL BE FURNISHED WITHOUT
CONTROLS. THE CONTROLS CONTRACTOR SHALL PROVIDE ALL

CONTROLS, EXCEPT WHERE NOTED TO BE EXISTING.
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GENERAL NOTES:
1. DIGITAL POINTS SHALL BE TRENDED ON A CHANGE IN VALUE.

ANALOG POINTS SHALL BE TRENDED ON A TIME INTERVAL.
KEYED NOTES:

1. ALTERNATE M-1: PROVIDE NEW CONTROL POINTS WITH
ASSOCIATED PUMPS IF ALTERNATE IS ACCEPTED.

CRM-1 CHWS TEMP

CRM-1 S/S
CRM-1 STATUS

CRM-1 ALARM

CRM-1 CHWS TEMP SETPOINT

CRM-2 CHWS TEMP

CRM-2 S/S
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CRM-2 ALARM

CRM-2 CHWS TEMP SETPOINT
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P-1 STATUS
P-2 S/S
P-2 STATUS
(E) PRIMARY CHWR TEMP

(E) CHW DP
(E) P-4 S/S 

(E) P-4 STATUS
(E) P-4 SPEED CMD

(E) P-4 VFD ALARM
(E) P-3 S/S 

(E) P-3 STATUS
(E) P-3 SPEED CMD

(E) P-3 VFD ALARM

REFRIGERANT ALARM

(E) OA TEMP
(E) OA HUMIDITY

OA WET BULB

(E) PRIMARY CHWS TEMP
PRIMARY CHWS TEMP SETPOINT

CHW DP SETPOINT
EMERGENCY CHILLER STOP STATUS

CHILLER ROOM TEMP

CHILLED WATER CONTROL SCHEMATIC
NOT TO SCALE
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SEQUENCE OF OPERATION

CHILLED WATER SYSTEM - RUN CONDITIONS:
THE CHILLER SHALL BE ENABLED TO RUN WHENEVER:
· ANY AHU CHILLED WATER COIL NEEDS COOLING
· AND THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 50°F (ADJ.).

CHILLER LEAD/LAG OPERATION:
THE CHILLER SHALL BE ENABLED A USER ADJUSTABLE TIME AFTER PUMP STATUSES ARE
PROVEN ON. THE CHILLER SHALL THEREFORE HAVE A USER ADJUSTABLE DELAY ON START.  THE
DELAY TIME SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY CHILLED WATER SYSTEM
START-UP, SHUTDOWN AND SEQUENCING.

THE CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS.

TO PREVENT SHORT CYCLING, EACH CHILLER SHALL RUN FOR AND BE OFF FOR MINIMUM
ADJUSTABLE TIMES (BOTH USER DEFINABLE), AND THERE SHALL BE A USER DEFINABLE DELAY
(ADJ.) BETWEEN STAGING UP OR DOWN, UNLESS SHUTDOWN ON SAFETIES OR FAILURE.

THE TWO CHILLER TRAINS (EACH CHILLER AND ITS ASSOCIATED SUPPORT EQUIPMENT) SHALL
OPERATE IN A LEAD/LAG FASHION.  CHILLER TRAIN SHALL BE REFERRED TO AS CHILLER IN THE
LIST BELOW.
· THE LEAD CHILLER SHALL RUN FIRST.
· ON FAILURE OF THE LEAD CHILLER, THE LAG CHILLER SHALL RUN AND THE LEAD CHILLER

SHALL TURN OFF.
· ON INCREASING PRIMARY CHILLED WATER SUPPLY TEMPERATURE TO 2°F (ADJ.) ABOVE

SETPOINT FOR A MINIMUM OF 15 MINUTES (ADJ.), THE LAG CHILLER SHALL STAGE ON AND
RUN IN UNISON WITH THE LEAD CHILLER TO MAINTAIN CHILLED WATER TEMPERATURE
SETPOINT.

· ON DECREASING PRIMARY CHILLED WATER SUPPLY TEMPERATURE TO 2°F (ADJ.) BELOW
SETPOINT FOR A MINIMUM OF 15 MINUTES (ADJ.), THE LAG CHILLER SHALL STAGE OFF.

THE DESIGNATED LEAD CHILLER SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS
(USER SELECTABLE):
· MANUALLY THROUGH A SOFTWARE SWITCH
· IF CHILLER RUNTIME (ADJ.) IS EXCEEDED
· BASED ON A DEFINED PERIOD OF TIME (WEEKLY, MONTHLY, ETC.)

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· CHILLER FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
· CHILLER RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
· CHILLER RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.
· CHILLER ALARM

CHILLER EMERGENCY SHUTDOWN:
THE CHILLER SHALL SHUT DOWN AND AN ALARM GENERATED UPON RECEIVING AN EMERGENCY
SHUTDOWN SIGNAL STATUS.

REFRIGERANT DETECTION:
THE CHILLER SHALL SHUT DOWN AND AN ALARM GENERATED UPON RECEIVING A REFRIGERANT
LEAK DETECTION STATUS.

CHILLED WATER ISOLATION VALVE:
THE CHILLED WATER ISOLATION VALVE SHALL OPEN ANYTIME THE ASSOCIATED CHILLER IS
CALLED TO RUN. THE CHILLED WATER ISOLATION VALVE SHALL CLOSE WHEN THE ASSOCIATED
CHILLER IS DISABLED OR TURNS OFF DUE TO FAILURE.

THE CHILLED WATER ISOLATION VALVE SHALL OPEN PRIOR TO THE CHILLER BEING ENABLED
AND SHALL CLOSE ONLY AFTER THE CHILLER IS DISABLED. THE CHILLED WATER ISOLATION
VALVE SHALL THEREFORE HAVE:
· A USER ADJUSTABLE DELAY ON START.
· AND A USER ADJUSTABLE DELAY ON STOP.

THE DELAY TIMES SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY CHILLED WATER
SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

PRIMARY CHILLED WATER PUMP (TYPICAL OF 2):
THE PRIMARY CHILLED WATER PUMP SHALL RUN ANYTIME THE ASSOCIATED CHILLER IS CALLED
TO RUN.

THE PRIMARY CHILLED WATER PUMP SHALL START PRIOR TO THE CHILLER BEING ENABLED AND
SHALL STOP ONLY AFTER THE CHILLER IS DISABLED. THE PRIMARY CHILLED WATER PUMP SHALL
THEREFORE HAVE:
· A USER ADJUSTABLE DELAY ON START.
· AND A USER ADJUSTABLE DELAY ON STOP.

THE DELAY TIMES SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY CHILLED WATER
SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· PRIMARY CHILLED WATER PUMP FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
· PRIMARY CHILLED WATER PUMP RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS

ON.
· PRIMARY CHILLED WATER PUMP RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER

DEFINABLE LIMIT.

SECONDARY CHILLED WATER PUMP LEAD/LAG OPERATION:
THE SECONDARY CHILLED WATER PUMPS SHALL RUN ANYTIME THE CHILLED WATER SYSTEM IS
ENABLED.

THE TWO VARIABLE SPEED SECONDARY CHILLED WATER PUMPS SHALL OPERATE IN A LEAD/LAG
FASHION.
· THE LEAD PUMP SHALL RUN FIRST.
· ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP SHALL

TURN OFF.
· ON DECREASING CHILLED WATER DIFFERENTIAL PRESSURE, THE LAG PUMP SHALL STAGE

ON AND RUN IN UNISON WITH THE LEAD PUMP TO MAINTAIN CHILLED WATER DIFFERENTIAL
PRESSURE SETPOINT.

THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS (USER
SELECTABLE):
· MANUALLY THROUGH A SOFTWARE SWITCH
· IF PUMP RUNTIME (ADJ.) IS EXCEEDED
· BASED ON A DEFINED PERIOD OF TIME (WEEKLY, MONTHLY, ETC.)

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· FAILURE: COMMANDED ON BUT THE STATUS IS OFF
· RUNNING IN HAND: COMMANDED OFF BUT THE STATUS IS ON
· RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT
· VFD ALARM

CHILLED WATER DIFFERENTIAL PRESSURE CONTROL (SECONDARY LOOP):
THE CONTROLLER SHALL MEASURE CHILLED WATER DIFFERENTIAL PRESSURE AND MODULATE
THE SECONDARY CHILLED WATER PUMP VFD'S IN SEQUENCE TO MAINTAIN ITS CHILLED WATER
DIFFERENTIAL PRESSURE SETPOINT.

THE CONTROLLER SHALL MODULATE THE SECONDARY CHILLED WATER PUMP SPEEDS TO
MAINTAIN A CHILLED WATER DIFFERENTIAL PRESSURE OF 10 PSI (ADJ.).  THE VFD'S MINIMUM
SPEED SHALL NOT DROP BELOW 30% (ADJ.).

ON DROPPING CHILLED WATER DIFFERENTIAL PRESSURE, THE VFD'S SHALL STAGE ON AND RUN
TO MAINTAIN SETPOINT AS FOLLOWS:

· THE CONTROLLER SHALL MODULATE THE LEAD VFD TO MAINTAIN SETPOINT.
· IF THE LEAD PUMP SPEED IS GREATER THAN 90% (ADJ.) FOR A MINIMUM OF 15 MINUTES

(ADJ.), THE LAG PUMP SHALL STAGE ON.
· THE LAG PUMP SHALL RAMP UP TO MATCH THE LEAD PUMP SPEED AND THEN RUN IN

UNISON WITH THE LEAD PUMP TO MAINTAIN CHILLED WATER DIFFERENTIAL PRESSURE
SETPOINT.

ON RISING CHILLED WATER DIFFERENTIAL PRESSURE, THE VFD'S SHALL STAGE OFF AS
FOLLOWS:
· IF THE PUMP SPEED FOR BOTH THE LEAD AND LAG PUMPS DROPS BELOW 40% (ADJ.) FOR A

MINIMUM OF 15 MINUTES (ADJ.), THE LAG PUMP SHALL STAGE OFF.
· THE LEAD PUMP SHALL CONTINUE TO RUN TO MAINTAIN SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH CHILLED WATER DIFFERENTIAL PRESSURE: IF THE CHILLED WATER DIFFERENTIAL

PRESSURE IS 25% (ADJ.) GREATER THAN SETPOINT FOR A MINIMUM OF 15 MINUTES (ADJ.).
· LOW CHILLED WATER DIFFERENTIAL PRESSURE: IF THE CHILLED WATER DIFFERENTIAL

PRESSURE IS 25% (ADJ.) LESS THAN SETPOINT FOR A MINIMUM OF 15 MINUTES (ADJ.)

CHILLED WATER SUPPLY TEMPERATURE SETPOINT:
THE CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL RESET BASED ON OUTSIDE AIR
TEMPERATURE.

AS OUTSIDE AIR TEMPERATURE DROPS FROM 75°F (ADJ.) TO 50°F (ADJ.) THE CHILLED WATER
SUPPLY TEMPERATURE SETPOINT SHALL RESET UPWARDS LINEARLY FROM 44°F (ADJ.) TO 50°F
(ADJ.).

CHILLED WATER TEMPERATURE MONITORING:
THE FOLLOWING TEMPERATURES SHALL BE MONITORED:
· CH-1 CHILLED WATER SUPPLY.
· CH-2 CHILLED WATER SUPPLY.
· PRIMARY CHILLED WATER SUPPLY.
· PRIMARY CHILLED WATER RETURN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY TEMPERATURE IS

GREATER THAN 55°F (ADJ.).
· LOW CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY TEMPERATURE IS

LESS THAN 38°F (ADJ.).

ADDITIONAL MONITORING:
· OUTSIDE AIR TEMPERATURE
· OUTSIDE AIR HUMIDITY
· ADDITIONAL BACNET MONITORING POINTS FROM THE CHILLERS AS COORDINATED WITH

THE OWNER/ENGINEER.
· ADDITIONAL BACNET MONITORING POINTS FROM THE SECONDARY CHILLED WATER PUMP

VFD'S AS COORDINATED WITH THE OWNER/ENGINEER.
· ADDITIONAL BACNET MONITORING POINTS FROM THE COOLING TOWER FAN VFD'S AS

COORDINATED WITH THE OWNER/ENGINEER.

AI DO AO VPPOINT DESCRIPTOR DI
POINT TYPE

NOTESAL
AR

M
TR

EN
D

OE
M

AI DO AO VPPOINT DESCRIPTOR DI
POINT TYPE

NOTESAL
AR

M
TR

EN
D

OE
M

P-1 S/S

(E) OA WET BULB

CHW DP SETPOINT
EMERGENCY CHILLER STOP STATUS

POINTS LIST

REFRIGERANT DETECTIONREF

BUILDING WALL

MS EF S/S

CS EF STATUS

ECM EF SPEED

SPACE OCCUPANCY SENSOROS

NEW
VENTILATION

FAN F-16

REFRIGERANT DETECTION SYSTEM
SPACE OCCUPANCY SENSOR
FAN STATUS 
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VENTILATION FAN F-16:

RUN CONDITIONS:
THE VENTILATION EXHAUST FAN SHALL HAVE TWO MODES
OF OPERATION.  THE MOTOR-OPERATED DAMPERS ON THE
INLET SIDE OF THE FAN AND THE INTAKE LOUVERS SHALL BE
ACTUATED TO THE OPEN POSITION WHENEVER THE FAN IS
OPERATING.
· NORMAL VENTILATION - SPACE OCCUPANCY SENSOR IS

ACTIVATED, AND REFRIGERANT IS BELOW THRESHOLD
VALUE, FAN SPEED SHALL BE SET TO VENTILATE SPACE
AT 1400 CFM MINIMUM (ADJ.).

· EMERGENCY CONDITIONS - FAN SPEED SHALL BE
ADJUSTED TO VENTILATE SPACE AT 2650 CFM
MINMMUM (ADJ.) WHEN THE REFRIGERANT DETECTION
SYSTEM DETECTS ELEVATED LEVELS OF REFRIGERANT
IN THE SPACE. IT SHALL CONTINUE TO RUN FOR AT
LEAST 5 MINUTES AFTER THE LEVEL(S) DROP BELOW
THE ACTIONABLE THRESHOLD.

FAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
· FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF
· FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON
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OWNER FURNISHED EQUIPMENT SHALL BE FURNISHED WITHOUT
CONTROLS. THE CONTROLS CONTRACTOR SHALL PROVIDE ALL

CONTROLS, EXCEPT WHERE NOTED TO BE EXISTING.
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SEQUENCE OF OPERATION

COOLING TOWER - RUN CONDITIONS:
THE COOLING TOWERS SHALL BE ENABLED TO RUN WHENEVER THE CHILLED WATER SYSTEM IS
ENABLED AND THE ASSOCIATED CHILLER IS ON.

CONDENSER WATER ISOLATION VALVE:
THE CONDENSER WATER ISOLATION VALVE SHALL OPEN ANYTIME THE ASSOCIATED CHILLER IS
CALLED TO RUN. THE CONDENSER WATER ISOLATION VALVE SHALL CLOSE WHEN THE
ASSOCIATED CHILLER IS DISABLED OR TURNS OFF DUE TO FAILURE.

THE CONDENSER WATER ISOLATION VALVE SHALL OPEN PRIOR TO THE CHILLER BEING ENABLED
AND SHALL CLOSE ONLY AFTER THE CHILLER IS DISABLED. THE CONDENSER WATER ISOLATION
VALVE SHALL THEREFORE HAVE:
· A USER ADJUSTABLE DELAY ON START.
· AND A USER ADJUSTABLE DELAY ON STOP.

THE DELAY TIMES SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY SYSTEM START-UP,
SHUTDOWN AND SEQUENCING.

COOLING TOWER VIBRATION SWITCH:
THE COOLING TOWER SHALL BE HARDWIRED TO SHUT DOWN RECEIVING A VIBRATION SWITCH
STATUS.  THE BAS SHALL MONITOR THE VIBRATION SWITCH AND GENERATE AN ALARM UPON ITS
STATUS ACTIVATION.

MANUAL RESET OF COOLING TOWERS SHALL BE PERFORMED ONCE THE ALARM IS ADDRESSED
AND RESET AT THE BAS.

CONDENSER WATER PUMP OPERATION:
THE CONDENSER WATER PUMP SHALL RUN ANYTIME THE ASSOCIATED CHILLER IS CALLED TO
RUN.

THE CONDENSER WATER PUMP SHALL START PRIOR TO THE CHILLER BEING ENABLED AND
SHALL STOP ONLY AFTER THE CHILLER IS DISABLED.  THE CONDENSER WATER PUMP SHALL
THEREFORE HAVE:
· A USER ADJUSTABLE DELAY ON START
· AND A USER ADJUSTABLE DELAY ON STOP

THE DELAY TIMES SHALL BE SET APPROPRIATELY TO ALLOW FOR ORDERLY CONDENSER WATER
SYSTEM START-UP, SHUTDOWN AND SEQUENCING.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· CONDENSER WATER PUMP FAILURE: COMMANDED ON, BUT THE STATUS IS OFF
· CONDENSER WATER PUMP RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON

COOLING TOWER BYPASS VALVE CONTROL:
THE COOLING TOWER BYPASS VALVE SHALL MODULATE TO MAINTAIN A MINIMUM CONDENSER
WATER SUPPLY TEMPERATURE SETPOINT OF 65°F (ADJ.), OR AS RECOMMENDED BY THE CHILLER
MANUFACTURER.  THE COOLING TOWER BYPASS VALVE SHALL FULLY BYPASS THE TOWER AT
THE LOW LIMIT SETPOINT AND SHALL BE FULLY OPEN TO THE TOWER AT THE LOW LIMIT PLUS 3°F
(ADJ.).

COOLING TOWER VFD FAN - CONDENSER WATER TEMPERATURE CONTROL:
THE COOLING TOWER FAN SHALL ONLY BE ENABLED WHEN THE BYPASS VALVE IS FULLY CLOSED
(OPEN TO THE TOWER) AND BOTH COOLING TOWER ISOLATION VALVES ARE OPEN.

THE CONTROLLER SHALL MODULATE THE COOLING TOWER FAN SPEED TO MAINTAIN A
CONDENSER WATER SUPPLY TEMPERATURE SETPOINT.  THE CONDENSER WATER SUPPLY
TEMPERATURE SETPOINT SHALL BE RESET TO EQUAL THE MEASURED OUTDOOR WET BULB
TEMPERATURE PLUS 7°F (ADJ.).  THE VFD'S MINIMUM SPEED SHALL NOT DROP BELOW 30% (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS FOR BOTH COOLING TOWERS:

· FAILURE: COMMANDED ON, BUT THE STATUS IS OFF
· RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON
· RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT
· VFD ALARM

CONDENSER WATER TEMPERATURE MONITORING:
THE FOLLOWING TEMPERATURES SHALL BE MONITORED:
· CT-1 CONDENSER WATER SUPPLY.
· CT-1 CONDENSER WATER RETURN.
· CT-2 CONDENSER WATER SUPPLY.
· CT-2 CONDENSER WATER RETURN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH CONDENSER WATER SUPPLY TEMPERATURE: IF THE CONDENSER WATER SUPPLY

TEMPERATURE IS GREATER THAN 90°F (ADJ.).
· LOW CONDENSER WATER SUPPLY TEMPERATURE: IF THE CONDENSER WATER SUPPLY

TEMPERATURE IS LESS THAN 60°F (ADJ.).

EQUIPMENT CROSSOVER CONTROL:
IN THE EVENT OF EQUIPMENT FAILURE OR EQUIPMENT MAINTENANCE, THE BAS SHALL HAVE THE
ABILITY TO OPERATE A GIVEN CHILLER WITH EITHER PRIMARY CHILLED WATER PUMP, EITHER
COOLING TOWER , OR EITHER COOLING TOWER PUMP.

A SIMPLIFIED TABLE SHALL BE PROVIDED ON THE BAS GRAPHICS TO ALLOW THE USER TO PUT
THE SYSTEM IN A MANUAL CROSSOVER MODE (GIVEN THE CORRECT ADMINISTRATIVE
PRIVILEGES FOR THE USER).  IN THIS TABLE, THE USER SHALL BE ABLE TO MANUALLY SELECT
(ONE OF EACH) WHICH CHILLER, PRIMARY CHILLED WATER PUMP, COOLING TOWER, AND
COOLING TOWER PUMP TO OPERATE IN THIS MANUAL CROSSOVER MODE. MANUAL ISOLATION
VALVES AND CROSSOVER VALVE SHALL BE ADJUSTED BY FACILITIES STAFF DURING TEMPORARY
SHUTDOWN OF SYSTEM AND RUN ON USER COMMAND FROM FROM BAS.

GENERAL NOTES:
1. DIGITAL POINTS SHALL BE TRENDED ON A CHANGE IN VALUE.

ANALOG POINTS SHALL BE TRENDED ON A TIME INTERVAL.
KEYED NOTES:

1. EXISTING MOTORIZED ISOLATION VALVE RELOCATED TO LOCATION
SHOWN AS PART OF NEW WORK. PROVIDE NEW CONNECTION TO
BAS.
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DEDICATED SPACE FOR ELECTRICAL EQUIPMENT3

WORKING CLEARANCE FOR ELECTRICAL EQUIPMENT6

LOW PRESSURE OUTSIDE AIR OR EXHAUST DUCTWORK9

4

HANGER DETAILS8
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SPACING

TYPICAL DUCT HANGERS

HOT WATER PIPING CONNECTION2

CHILLED WATER PIPING CONNECTION5
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1 PIPE SUPPORT DETAIL

P/T PORT

PUMP DRAIN WITH SHUT-OFF
VALVE-HARD PIPE TO FLOOR
DRAIN.

HORIZONTAL SPLIT CASE PUMP (CWP-4)

FINISHED FLOOR
EXISTING PUMP PAD

8"

CONCENTRIC REDUCER

8"

MANUAL BUTTERFLY VALVE

AUTO AIR VENT (TYP.)

2" DRAIN WITH BALL VALVE AND
HOSE END CONNECTION (TYP.)

BALL VALVE (TYP.)

FLAT ON TOP
ECCENTRIC

REDUCER  P/T
PORT

GROUT BASE PUMP

P/T PORT

SUCTION
HEADER

AAV

'Y' TYPE STRAINER WITH
BLOWDOWN VALVE AND HOSE
END CONNECTOR

NOTE: FILL VOIDS BENEATH PUMP WITH NON-SHRINK GROUT
AFTER SHIMS (IF REQUIRED) HAVE BEEN INSTALLED

CHECK
VALVE

DISCHARGE
HEADER

CHW PRIMARY & SECONDARY PUMPS - ALTERNATE M-1,27
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ELECTRICAL EQUIPMENT CONNECTIONS11
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CONDENSATE TRAP

MANUAL AIR VENT15
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10
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CHILLED / RE-HEAT HOT WATER COIL PIPING

DUCT DETECTOR INSTALLATION

CDW BASE MOUNTED PUMP PIPING DETAIL

12 WATER COOLED CHILLER PIPING DETAIL
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CBW

FS

CBW
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R CH

S CS
CBW

EVAPORATOR

CONDENSER

DV

FS

CBW

CR

HOSE END
DRAIN VALVE

(TYPICAL)

NOTE: REFER TO PLANS, SECTIONS AND PIPING SCHEMATICS FOR
EXACT PIPING CONFIGURATION, CONTROL BULB WELLS, ETC.

NOTE: PIPE RUPTURE DISC(S) OR
RELIEF VALVE(S) DISCHARGE
ACCORDING TO ASHRAE
STANDARD 15. SET PRV @ 75 PSI

UNION OR FLANGED CONNECTION
(TYPICAL) LOCATE IN SUCH A MANNER
THAT TUBES CAN BE INSPECTED AND

PULLED IF NECESSARY WITH MINIMUM
DISRUPTIONS TO PIPING THE SYSTEM

FLEXIBLE
PIPE
CONNECTION
(TYPICAL)

CONTROL
BULB WELL
(TYPICAL)

2-WAY
CONTROL
VALVE
(TYPICAL)

THERMOMETER
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VALVE
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AS REQUIRED

FLOW
SWITCH IF
REQUIRED

PRESSURE GAGE
CONNECT AS CLOSE

POSSIBLE TO CHILLER
(TYPICAL)

MANUAL AIR VENT (TYPICAL)

NOT TO SCALE

PUMP
SUCTION

PUMP
DISCHARGE

FINISH FLOOR

SHUT OFF VALVE
(BUTTERFLY  VALVE)

CHECK VALVE

FLEX CONNECTION (TYP.)

PUMP COUPLING GUARD

PUMP COUPLING GUARD

PRESSURE GAUGE

TRUMPET VALVE

NOTES:
1. DIAGRAMMATIC ONLY DO NOT OBSTRUCT ADJACENT EQUIPMENT
2. SEE DESIGN SPECIFICATIONS FOR VIBRATION ISOLATION AND SEISMIC CONSTRAINT REQUIREMENTS
3. SUPPORT PIPING INDEPENDENT OF FLEXIBLE PIPE CONNECTION

'Y' TYPE STRAINER WITH
BLOWDOWN VALVE AND HOSE
END CONNECTOR
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PREFERRED REFRIGERENT VENT PIPING 15000-00

PURGE UNITS ARE USED ON LOW PRESSURE CHILLERS TO REMOVE
WATER AND NONCONDENSABLE GAS THAT HAVE FOUND THEIR WAY
INTO THE REFRIDGERANT CIRCUITS. IN THE COURSE OF SEPARATING
AND ELIMINATING NONCONDENSABLE GAS FROM THE REFRIDGERANT,
A CERTAIN AMOUNT OF REFRIDGERANT IS CARRIED ALONG WITH THE
PURGE UNIT DISCHARGE. THIS REFRIDGERANT MUST BE PIPED TO A
PLACE OUTSIDE  THE EQUIPMENT ROOM. IN ACCOURDINANCE WITH
ASHRAE STANDARD 15. IT IS CONVENIENT TO USE THE SAME VENT
PIPING REQUIRED FOR THE PRESSURE RELIEF, AS SHOWN IN DETAIL.
SIZE PER MANUFACTURER'S RECOMMENDATIONS. INSTALLATION SHALL
BE PER MANUFACTURER'S REQUIREMENTS.

NOTE:
INSTALL VENT RISE

INCLUDING DRIP LEG AND DRAIN
VALVE UNDER BASE BID.

1. DRIP LEG (LENGTH AS REQUIRED FOR
EASY ACCESS.)
2. 14" FLxNPT DRAIN VALVE.
3. CAP UNDER BASE BID
4. ROOF
5. RUPTURE DISC ASSEMBLY
6. FLEXIBLE STEEL CONNECTION.

ROOF CURB
CAP FLASHING

S.S. DRAWBAND

4" 3'-0" (MIN.)

3

5 6

FROM RELIEF
VALVE(S) ON
CHILLER

1

2

BE SURE TO
SUPPORT THIS

PIPE

17
NOT TO SCALE
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TOTAL

PUMP SCHEDULE

GENERAL: SEE SPECIFICATIONS FOR SPECIFIC REQUIREMENTS.

SERVICE

NOTES:

TYPEMARK GPM MANUFACTURER/EFF. (%)RPM MIN. VOLTSMIN.
HP Ø MODEL NO.

ELECTRICAL
FT. HEAD BHP NOTESSUCTION

(IN.)
DISCH.

(IN.)
IMPELLER SIZE

(IN.)

1. MANUFACTURER TO PROVIDE PERFORMANCE CURVES INDICATING ALL OPERATING POINTS OF PUMPING SYSTEM.

2. MOTORS SHALL BE NON-OVERLOADING THROUGHOUT THE PUMP CURVE, PREMIUM EFFICIENCY TYPE.

3. PROVIDE BRONZE FITTED, INTERNALLY SELF FLUSHING MECHANICAL SEALS.

4. PROVIDE NEMA PREMIUM EFFICIENCY MOTOR WITH RATING STAMPED ON NAMEPLATE.

5. PROVIDE WITH BRONZE WEAR RINGS.

6. PROVIDE WITH MECHANICAL SEAL KIT AND CASING GASKET.

7. PROVIDE VFD WITH NEMA 1 ENCLOSURE, FUSED DISCONNECT, AND THREE-CONTACTOR  BYPASS. 100KA SCCR

SERVING LOCATION

ELECTRICAL
MARK TYPE AREA SERVED CFM VOLTS Ø

NOTES:

FAN SCHEDULE
T.S.P.

(" W.G.)

MAX.
NOISE LEVEL

 (INLET SONES)
FAN

WHEEL
FAN

TYPE MIN.
HP

BASIS OF DESIGN/
MODEL

REMARKS
(NOTES)

F-9 AHU-4

15.0

FAN
SPEED

1. F-1, F-2, F-9, AND F-10 ARE OWNER-FURNISHED AND CONTRACTOR-INSTALLED AS A
PART OF THE AHU'S (F-16 IS CONTRACTOR FURNISHED AND INSTALLED). THIS PORTION
OF THE SCHEDULE IS PROVIDED FOR INFORMATION ONLY. REFER TO SPECIFICATIONS
FOR INFORMATION REGARDING DELIVERY DATES AND SCHEDULE IMPACTS. AS A PART
OF THIS CONTRACT, THE MECHANICAL CONTRACTOR SHALL ASSUME RESPONSIBILITY
FOR COORDINATING WITH JOHNSON CONTROLS INC. REGARDING THE FINAL DELIVERY
AND OFFLOADING OF THE AHU'S/FANS.

2. ALL FANS MOTORS SHALL BE NON-OVERLOADING.

3. PROVIDE ALL FANS WITH UNIT MOUNTED UL LISTED STARTER/DISCONNECT SWITCHES.

4. UNITS SHALL BEAR AMCA SEAL AND U.L. LABEL.

5. PROVIDE BACKDRAFT DAMPER AND INSULATED CASING.

6. PROVIDE UNVERSAL MOUNTING BRACKETS WITH SPRING ISOLATORS.
7. PROVIDE DIAL ON MOTOR CONTROL.

8. BASIS OF DESIGN IS YORK AND GREENHECK; EQUALS BY COOK AND TWIN CITY ARE
ACCEPTABLE.

9. PROVIDE VFD WITH NEMA 1 ENCLOSURE FOR MOTOR CONTROL

10. PROVIDE ECM MOTOR WITH SPEED ADJUSTMENT FOR MOTOR CONTROL.

11. F-16: PROVIDE MANUFACTURER'S WALL HOUSING, WALL GUARD, AND WEATHER HOOD

F-1

F-2

AHU-1

AHU-2 10.0

15.0 460 3

LOCATION

MECH. ROOM 1072

MECH. ROOM 2075

MECH. ROOM 2075

AIR HANDLING UNIT SCHEDULE
TAG MANUFACTURER/

MODEL #

BUILT-UP CHW/HHWAHU-1

AHU-2

TYPE

YORK/XTI-75x129

ESP
STATIC (IN. WG.)

TSP
TOTAL
CFM

MIN. OA
CFM HP BHP RPM

SUPPLY FAN DATA

TYPE SIZE CLASS VOLTS/
PHASE

25000

20000

1250

1070

0.90

0.90

25.0 19.60 1159 DIRECT 365-12 II 460/3

MAX FACE
VEL. (FPM)

EDB
(°F)

72.0

EWB
(°F)

59.3

LDB
(°F)

49.8

LWB
(°F)

48.6

CAP. (MBH)
TOTAL/SENS

MAX APD
(IN. WG.)

MAX
ROWS

MAX
FPI

MAX WPD
(FT. WG.)

FLUID VEL
(FPS)

473 0.52 708/595 6 11 13.6 3.9

COOLING COIL DATA
MAX FACE
VEL. (FPM)

EAT
(°F)

60.0

LAT
(°F)

82.8

CAP. (MBH)MAX APD
(IN. WG.)

MAX
ROWS

MAX
FPI

MAX WPD
(FT. WG.)

FLUID VEL
(FPS)

473 0.04 618 1 8 7.9 4.0

HOT WATER PREHEAT COIL DATA FILTER DATA
PRE&FINAL FILTER

EFF/MERV PD ("WG)

MERV 8/11 0.24 / 0.34

GPM

117

GPM

30.0

NOTES:
CHILLED WATER COILS SELECTED FOR EWT/LWT = 42°F/54°F
HOT WATER COILS SELECTED FOR EWT/LWT = 180°F/140°F

1. AHU'S ARE OWNER-FURNISHED AND CONTRACTOR-INSTALLED. THIS SCHEDULE IS PROVIDED FOR INFORMATION ONLY. REFER TO
SPECIFICATIONS FOR INFORMATION REGARDING DELIVERY DATES AND SCHEDULE IMPACTS. AS A PART OF THIS CONTRACT, THE
MECHANICAL CONTRACTOR SHALL ASSUME RESPONSIBILITY FOR COORDINATING WITH JOHNSON CONTROLS INC. REGARDING THE
FINAL DELIVERY AND OFFLOADING OF THE AHU'S.

2. SEE SPECIFICATIONS FOR UNIT CONSTRUCTION. SEE PLANS FOR UNIT ARRANGEMENT.

3. PROVIDE THREE (3) SETS OF PRE-FILTERS AND FINAL FILTERS AS REQUIRED FOR AIR HANDLING UNIT. UNIT TOTAL SP SHALL INCLUDE
"FULL LOADED" AIR PRESSURE DROP OF FILTERS WHICH IS NOT INCLUDED AS PART OF ESP.

4. PROVIDE INTERNAL VIBRATION ISOLATION FOR SUPPLY FANS.

5. COIL CAPACITIES DO NOT INCLUDE HEAT FROM FAN MOTOR.

6. PROVIDE INDIVIDUALLY REMOVABLE COOLING AND HEATING COILS.

7. PROVIDE NEMA PREMIUM EFFICIENCY MOTORS WITH RATINGS STAMPED ON NAMEPLATE. MOTORS SHALL BE INVERTER DUTY RATED,

SUITABLE FOR USE WITH VFD. PROVIDE SOLID SHAFT GROUNDING RING TO PREVENT FLUTING.

8. PROVIDE DIFFERENTIAL PRESSURE GAUGES WITH COPPER TUBING ACROSS FILTER SECTION, COOLING COIL, AND SUPPLY FAN.

9. PROVIDE COOLING COIL WITH STAINLESS STEEL CASING.

10. PROVIDE COOLING COIL MODULE WITH ALL STAINLESS STEEL INCLUDING SUPPORTS, STANDS, ENGLES, INSIDE SKIN, BULKHEAD,
FLASHING, FASTENERS, ETC.

11. PROVIDE TEST PORTS IN ALL ACCESS DOORS.

12. PROVIDE 6" TALL BASE RAIL.

13. PROVIDE ACCESS MODULES AS SHOWN ON PLANS. MINIMUM ACCESS DOOR SIZE SHALL BE 10" WIDE.

14. REFER TO INDIVIDUAL PLANS FOR MAXIMUM UNIT DIMENSIONS.

15. PROVIDE EXTENDED GREASE LEADS FOR FAN BEARINGS TO AHU EXTERIOR.

16. BASIS OF DESIGN SHALL BE JCI. EQUALS BY CARRIER AND TRANE ARE ACCEPTABLE.

17. COOLING COIL WATER VELOCITY SHALL BE SELECTED FOR 4-6 FPS AT DESIGN CONDITIONS.

18. DIFFERENTIAL PRESSURE GAUGES SHALL BE MOUNTED ON THE EXTERIOR OF THE AHU AT A FIXED LOCATION, NOT INTO THE AHU
HOUSING OR ONTO DOORS.

 WATER-COOLED CENTRIFUGAL CHILLER SCHEDULE
TAG MANUFACTURER/

MODEL #
COOLING CAPACITY

TONS

EVAPORATOR

LWT (°F) PD (FT.) FOULING

NOTES:

1. CHILLERS ARE OWNER-FURNISHED AND CONTRACTOR-INSTALLED. THIS SCHEDULE IS
PROVIDED FOR INFORMATION ONLY. CHILLERS ARE ALREADY IN OWNER'S POSSESSION AT
A LOCAL STORAGE YARD AND PROCUREMENT WILL NOT AFFECT THE SCHEDULE. THE
CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH THE STORAGE YARD FOR
DELIVERY TO THE SITE.

GPM EWT (°F)

CONDENSER

LWT (°F) PD (FT.) FOULINGGPM EWT (°F)

COMPRESSOR DATA

PHASE NPLVNUMBER VOLTS

INPUT
POWER

(KW)

MIN
CIRCUIT

AMPS

MAX
CIRCUIT

AMPS

YORK
YZ-MA024AN022P033HA

CRM-1

CRM-2
210 418.5 54 42 10.1 0.000100 640.8 85 94.3 7.91 0.000250 1 460 3 0.3795 127.5 210 350

AHU-4 13000 650 2.50

AHU-5 23000 2500 3.00

F-10 AHU-5

10.0

MECH. ROOM 1072 21000

12350

19000

23750 1.92

1.50

1.90

2.00 -

-

-

-

1069

1693

951

1251

DWDI

DWDI

DWDI

SWSI YORK XTI-66x114

YORK XTI-57x90

2.92

2.85

4.24

5.14

YORK/XTI-72x11415.0 14.06 1184 330-9 72.0 59.3 49.9 48.7471 0.51 561/474 6 11 11.7 3.4 471 0.04 493 1 8 6.4 3.494 24.0

YORK/XTI-66x8415.0 12.81 1524 270-12 80.0 66.0 57.2 54.9473 0.34 415/305 5 8 9.5 3.3 - -- - - - - - -68 -

YORK/XTI-66x12030.0 27.81 1494 330-12 81.0 66.6 57.3 55.0557 0.51 800/578 5 9 11.2 4.0 - -- - - - - - - 0.35 / 0.49129 -

CONDENSER WATEREND SUCTIONP-10, P-11 630 60 46015 3 1 THRU 7CONDENSER CONDENSER BELL & GOSSET85.3 5 4 11.29.251646 SERIES e-1510 MODEL 4BD

F-16 UTILITY BUILDING UTILITY BUILDING 2650 1.0 1 - 7, 9,100.50 DDP19.81467 PROPEXHAUST

RETURN

RETURN

RETURN

RETURN

460 3

460 3

460 3

460 3

YORK XTI-66x114

YORK XTI-66x114

GREENHECK
AER-20-02-0615-VG

DDP

BELT

DDP

DDP

1 - 7, 8

1 - 7, 8

1 - 7, 8

1 - 7, 8

BUILT-UP CHW/HHW

BUILT-UP CHW

BUILT-UP CHW

II

II

II

DIRECT

DIRECT

DIRECT

460/3

460/3

460/3

60.0 82.7 MERV 8/11 0.24 / 0.34

MERV 8/11

MERV 8/11

0.24 / 0.34

REFRIGERANT

R-1233ZD(E)
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COOLING TOWER SCHEDULE

TAG

CT-1

TYPE WB
KW/HTR.HP VOLTS/Ø

FAN

#/HTRS. VOLTS/Ø

SUMP HEATERS

CROSS FLOW 630 95 85 78 1 3 460/3 6 2 460/3

LENGTH WIDTH HEIGHT

UNIT DIMENSIONS

18'-0 1/2" 8'-5 3/4" 12'-5 7/8" 18,190

1. COOLING TOWERS ARE OWNER-FURNISHED AND CONTRACTOR-INSTALLED.
THIS SCHEDULE IS PROVIDED FOR INFORMATION ONLY. COOLING TOWERS
ARE ALREADY IN OWNER'S POSSESSION AT A LOCAL STORAGE YARD AND
PROCUREMENT WILL NOT AFFECT THE SCHEDULE. THE CONTRACTOR IS
RESPONSIBLE FOR COORDINATING WITH THE STORAGE YARD FOR DELIVERY
TO THE SITE.

2. COOLING TOWER AND ASSOCIATED VFD'S SHALL BE OWNER-FURNISHED AND
INSTALLED BY CONTRACTOR. REFER TO MANUFACTURER'S INSTRUCTIONS
FOR INSTALLATION INFORMATION.

3. THE MECHANICAL CONTRACTOR SHALL PROVIDE A FUSED DISCONNECT FOR
THE TOWER HEATERS.

4. THE MECHANICAL CONTRACTOR SHALL WIRE EACH IMMERSION HEATER FROM
CONTROL PANEL (TYPICAL OF 4).

5. THE MECHANICAL CONTRACTOR SHALL PROVIDE AN INTERPOSING RELAY FOR
EACH TOWER FAN MOTOR HEATER.

6. THE MECHANICAL CONTRACTOR SHALL PROVIDE AN OUTDOOR RATED
DISCONNECT FOR THE 120V MOTOR HEATERS.

7. ALTERNATE M-2: PROVDE TOWER BASIN FILTRATION SYSTEM WITH 4" TALL
EQUIPMENT PAD, MULTI-TOWER KIT, AND CONTROL PANEL. BASIS OF DESIGN
IS LAKOS TCI-0200.

EWT
(°F)

LWT
(°F) QTY

MANUFACTURER/
MODEL #GPM WEIGHT (LBS)

OPERATING

NOTES:

BAC
XES3E-8518-07G-2CT-2

TOTAL

ALTERNATE M-1,2 PUMP SCHEDULE

GENERAL: PROVIDE ADDITIONAL ALTERNATE COST TO OWNER FOR REPLACEMENT OF PRIMARY AND SECONDARY CHILLED WATER PUMPS. SEE SPECIFICATIONS FOR SPECIFIC REQUIREMENTS.

PRIMARY CHW

SERVICE

NOTES:

TYPE

HZT SPLIT CASEP-1, P-2

MARK GPM

504

MANUFACTURER/EFF. (%)RPM

40

MIN.

460

VOLTSMIN.

10

HP

3

Ø MODEL NO.
ELECTRICAL

FT. HEAD BHP NOTESSUCTION
(IN.)

DISCH.
(IN.)

IMPELLER SIZE
(IN.)

1 THRU 6

1. MANUFACTURER TO PROVIDE PERFORMANCE CURVES INDICATING ALL OPERATING POINTS OF PUMPING SYSTEM.

2. MOTORS SHALL BE NON-OVERLOADING THROUGHOUT THE PUMP CURVE, PREMIUM EFFICIENCY TYPE.

3. PROVIDE BRONZE FITTED, INTERNALLY SELF FLUSHING MECHANICAL SEALS.

4. PROVIDE NEMA PREMIUM EFFICIENCY MOTOR WITH RATING STAMPED ON NAMEPLATE.

5. PROVIDE WITH BRONZE WEAR RINGS.

6. PROVIDE WITH MECHANICAL SEAL KIT AND CASING GASKET.

7. PROVIDE MOTOR STARTER FOR NEW PRIMARY PUMPS.

SERVING

CHILLER

LOCATION

MECHANICAL BUILDING BELL & GOSSET76.2 6 4 6.3411.1251200 SERIES e-HSC 4x6x13

SECONDARY CHWHZT SPLIT CASEP-3, P-4 504 65 46015 3 1 THRU 6BLDG LOAD MECHANICAL BUILDING BELL & GOSSET78.4 6 4 9.9812.4021200 SERIES e-HSC 4x6x12
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ADS

E001

ELECTRICAL LEGEND,
SYMBOLS, AND
ABBREVIATIONS

JCA
JCA

GFGF

WPWP

GENERAL DEMOLITION NOTES:
1. CONTRACTOR SHALL REMOVE ALL LIGHTING FIXTURES, FIRE ALARM DEVICES, AND ASSOCIATED WIRING

AND CONDUIT WITHIN THE AREA TO BE DEMOLISHED OR AS REQUIRED TO FACILITATE NEW
CONSTRUCTION.  WIRING AND CONDUIT SHALL BE REMOVED BACK TO SOURCE.  AT PANELS, REMOVE
CONDUCTORS COMPLETELY AND REMOVE CONDUIT BACK TO CEILING SPACE DIRECTLY ABOVE PANEL
AND CAP.  ABANDONED CIRCUIT BREAKERS SHALL BE TURNED OFF AND LABELED AS SPARE.
CONDUIT/RACEWAYS THAT ARE TO BE REUSED FOR THIS MODIFICATION MAY REMAIN IF FOUND TO BE
EQUAL TO NEW INSTALLATION.  AFFECTED WIRING CONNECTED TO REMOVED/DEMO'ED DEVICES,
FIXTURES, ETC. SHALL BE REMOVED BACK TO SOURCE ELECTRICAL PANEL AND REPLACED WITH NEW
WIRE TO FEED NEW DEVICES, FIXTURES, ETC.

2. EXISTING DEVICES TO REMAIN SHALL BE RE-FED AS REQUIRED TO MAINTAIN OPERATION.

3. COORDINATE REMOVAL AND FINAL DISPOSITION OF EQUIPMENT WITH OWNER.

4. ALL ABANDONED FLUSH JUNCTION BOXES SHALL HAVE BLANK STAINLESS STEEL COVERS INSTALLED.

5. ITEMS REMOVED WITHIN DEMOLITION AREA THAT ARE PART OF, BUT NOT LIMITED TO, FIRE ALARM,
LIGHTING, POWER DISTRIBUTION, GENERATOR, SECURITY OR COMMUNICATIONS SHALL BE TURNED
OVER TO OWNER OR DISPOSED OF, AS DIRECTED BY OWNER.

6. REMOVE ALL CONDUIT, WIRING, DEVICES, LIGHTING FIXTURES, EQUIPMENT AND ANY OTHER ELECTRICAL
APPURTENANCES RENDERED USELESS OR ABANDONED DUE TO CONSTRUCTION.  REMOVAL OF
ABANDONED AND USELESS WIRING SHALL BE BACK TO THE SOURCE, EVEN IF OUTSIDE LIMITS OF
CONSTRUCTION.

7. CONTRACTOR SHALL MAINTAIN CIRCUITS RUNNING THROUGH THE AREA BEING DEMOLISHED AND THE
AREA OF NEW CONSTRUCTION.

8. AN ATTEMPT HAS BEEN MADE TO SHOW WITH HATCHING LIGHT FIXTURES, FIRE ALARM DEVICES AND
OTHER MISC. DEVICES LOCATED IN THE AFFECTED AREAS THAT ARE TO BE REMOVED.  IT IS THE
CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY ALL ITEMS SHOWN.  OTHER SYSTEMS AND SYSTEM
DEVICES (FOR EXAMPLE SPEAKERS) ARE NOT TO BE REMOVED AND ARE TO BE REINSTALLED AS
REQUIRED UNLESS NOTED OTHERWISE.

GENERAL NEW WORK NOTES:
1. ALL WORK SHALL BE IN ACCORDANCE WITH FEDERAL, STATE, AND LOCAL CODES AND THE NATIONAL

ELECTRICAL CODE (2020  EDITION, AND AMENDMENTS, IF ANY) AS A MINIMUM.  ELECTRICAL CONTRACTOR
SHALL SECURE AND PAY FOR ALL LICENSES, FEES, PERMITS, AND UTILITY CHARGES.

2. ALL WORK SHALL CONFORM TO BEST ELECTRICAL PRACTICE AND SHALL BE GUARANTEED AGAINST
DEFECTS IN WORKMANSHIP AND MATERIAL FOR A PERIOD OF ONE YEAR FROM DATE OF SUBSTANTIAL
COMPLETION.

3. UNLESS OTHERWISE INDICATED, ALL MATERIAL SHALL BE NEW.  MATERIAL SHALL BE LISTED BY THE
UNDERWRITERS LABORATORIES, INC. FOR THE USE INTENDED WHERE A STANDARD FOR SUCH MATERIAL
AND USE EXISTS.  SWITCHES AND OTHER DEVICES SHALL BE SPECIFICATION GRADE.

4. IN GENERAL, MOUNTING HEIGHTS OF DEVICES ARE NOTED ON THE PLAN DRAWINGS.  SCHEDULES AND
NOTES SPECIFY "STANDARD" MOUNTING HEIGHTS FOR THESE ITEMS.  STUDY CAREFULLY ELEVATIONS
OF ALL WALLS AND EXISTING WORK  AND LOCATE NEW EQUIPMENT INTO SPACE TO AVOID CONFLICTS.

5. TYPICAL 20A RATED BRANCH CIRCUIT WIRE SIZING SHALL BE IN ACCORDANCE WITH THE FOLLOWING
TABLE:

REMAINDER
VOLTS DISTANCE HOME RUN OF CIRCUIT

120/208 0' -  50' #12 #12
50' - 100' #10 #12
100' - 150' # 8 #10

277/480 0' - 125' #12 #12
125' - 220' #10 #12
220' - 330' # 8 #10

6. ALL WIRING LUGS THROUGHOUT THE PROJECT, INCLUDING BUT NOT LIMITED TO BREAKERS,
PANELBOARD/SWITCHBOARD LUGS, SAFETY SWITCH LUGS, AND TRANSFORMER LUGS, SHALL BE RATED
FOR USE WITH 75°C CONDUCTORS SIZED IN ACCORDANCE WITH NEC TABLE 310-15(B)(16).

7. ALL RACEWAYS SHALL BE ELECTRICAL METAL TUBING UNLESS SPECIFICALLY NOTED OR APPROVED
OTHERWISE.  ANY RACEWAY IN POURED CONCRETE SHALL BE RIGID METAL (HEAVY WALL). ALL CIRCUITS
SHALL BE IN RACEWAYS.  CONCEAL ALL CABLE AND RACEWAYS IN FINISHED AREAS OF BUILDING.  SET
SCREW OR INDENTER TYPE CONNECTOR OR COUPLING FITTINGS SHALL NOT BE PERMITTED.  PROVIDE
COMPRESSION GLAND TYPE FITTINGS MADE OF MALLEABLE, GALVANIZED, OR SHERARDIZED STEEL.
POT-METAL OR CAST-TYPE FITTINGS SHALL NOT BE PERMITTED ON THIS PROJECT.

8. CONTRACTOR SHALL TEST ALL "LIFE SAFETY" EQUIPMENT AND SYSTEMS FOR PROPER FUNCTION AND
OPERATION. UPON SUCCESSFUL COMPLETION OF TESTS, CONFIRMATION SHALL BE SENT TO THE
ENGINEER IN THE FORM OF A LETTER STATING THE TESTS PERFORMED, THE RESULTS, AND THE DATE
TESTS WERE SUCCESSFULLY COMPLETE.  "LIFE SAFETY" EQUIPMENT AND SYSTEMS CONSIST OF THOSE
AS SPECIFIED IN NFPA 101, NFPA 99, AND THE STATE BUILDING CODE (FIRE ALARM AND EMERGENCY
POWER SYSTEMS).

9. ALL CONDUCTORS SHALL BE COPPER U.O.N.  MINIMUM SIZE SHALL BE #12 AWG.  INSULATION FOR
CONDUCTORS SHALL BE 75°C MINIMUM, EXCEPT GROUNDING CONDUCTORS AND CONNECTIONS TO
EQUIPMENT REQUIRING HIGHER TEMPERATURE RATING.  SPLICES TO BE IDEAL "WIRE NUTS," AT
EQUIPMENT, WITH IDEAL "WING NUTS" OR T&B "PIGGY" CONNECTORS FOR #10 AND SMALLER WIRES AND
APPROVED MECHANICAL CONNECTORS PLUS GUM FRICTION OR PLASTIC TAPE FOR #8 AND LARGER
WIRES.

10. ALL CONDUCTORS SHALL BE COLOR CODED AS FOLLOWS:

208Y/120V, 3-PHASE, 4-WIRE 480Y/277V, 3-PHASE, 4-WIRE

PHASE A BLACK PHASE A BROWN
PHASE B RED PHASE B ORANGE
PHASE C BLUE PHASE C YELLOW
NEUTRAL WHITE NEUTRAL GRAY
GROUND GREEN GROUND GREEN

11. A NEATLY TYPEWRITTEN DIRECTORY SHALL BE PROVIDED IN THE PANELS TO PROPERLY INDICATE ALL
CIRCUITS.  SPARES AND SPACES SHALL BE WRITTEN IN PENCIL.

12. CONTRACTOR SHALL PROVIDE THE OWNER WITH A SET OF NEAT AND LEGIBLE AS-BUILT DRAWINGS.

13. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AND/OR MANUFACTURER'S DATA TO THE  ENGINEER AND
OWNER FOR APPROVAL BEFORE WORK SHALL BEGIN. SHOP DRAWINGS/ MANUFACTURER'S DATA SHALL
HAVE A CONTRACTORS STAMP OF APPROVAL BEFORE THE  ENGINEER'S REVIEW. REVIEW OF THE SHOP
DRAWINGS/MANUFACTURER'S DATA DOES NOT RELIEVE THE CONTRACTOR FROM THE REQUIREMENTS
SET FORTH IN THE CONTRACT DOCUMENTS. SUBMITTALS SHALL CONTAIN INFORMATION ON THE
FOLLOWING:

   CONDUIT, CONDUCTORS, PANELBOARDS, DISCONNECTS, AND OUTLET BOXES.

14. COLOR - STAINLESS STEEL COVERPLATES. ELECTRICAL CONTRACTOR SHALL VERIFY COLOR FOR
DEVICES WITH ENGINEER PRIOR TO ORDERING.

15. ELECTRICAL CONTRACTOR SHALL REMOVE AND MAKE SAFE ALL CIRCUITS ABANDONED UNDER THIS
PROJECT.  REMOVE ALL CONDUCTORS NOT USED BACK TO SOURCE PANELBOARD.  CHANGE EQUIPMENT
DIRECTORY TO REFLECT NEW SPARES.  WHERE EXISTING HOMERUNS AND ASSOCIATED WIRING ARE
NOTED TO BE REUSED, EXTRA CARE SHALL BE TAKEN TO ENSURE THAT THESE EXISTING RUNS REMAIN
AFTER THE DEMOLITION PHASE HAS BEEN COMPLETED.

16. PENETRATIONS OF REQUIRED SMOKE TIGHT PARTITIONS SHALL BE SEALED USING METHODS APPROVED
UNDER THE STATE BUILDING CODE.  COORDINATION WITH THE OWNER AND ENGINEER SHALL BE
MAINTAINED TO ENSURE THAT THIS SMOKE STOPPING IS ACCOMPLISHED.

17. WHERE PENETRATIONS ARE MADE THROUGH A REQUIRED FIRE-RESISTIVE WALL, FLOOR, OR PARTITION
FOR THE PURPOSE OF RUNNING RACEWAY CARRYING ELECTRICAL, TELEPHONE, TELEVISION, OR LOCAL
COMMUNICATION AND/OR SIGNALING CIRCUITS, THE OPENING AROUND THE RACEWAY SHALL BE FIRE
STOPPED PER THE STATE BUILDING CODE CHAPTER 7.  COORDINATION WITH THE OWNER AND ENGINEER
SHALL BE MAINTAINED TO ENSURE THAT THIS FIRE STOPPING IS ACCOMPLISHED.  FIRE STOPPING OF
PENETRATIONS IN RATED WALLS AND FLOORS SHALL BE ACCOMPLISHED IN ACCORDANCE WITH NORTH
CAROLINA STATE BUILDING CODE CHAPTER 7 USING APPROVED ASSEMBLIES SUCH AS THE FOLLOWING:

CONDUIT PENETRATIONS OF 1 OR 2 HOUR GYPBOARD WALLS - U.L.#WL1001
CONDUIT PENETRATIONS OF 1 OR 2 HOUR CONCRETE OR BLOCK WALLS - U.L.#CAJ1001
CONDUIT PENETRATIONS OF 1 OR 2 HOUR CONCRETE FLOORS - U.L.#CAJ1001

18. IN REQUIRED FIRE RATED WALLS AND PARTITIONS, OPENINGS FOR INSTALLATION OF BOXES THAT ARE 
GREATER THAN 16 SQUARE INCHES SHALL BE PROTECTED AS REQUIRED BY U.L. COORDINATE CLOSELY
WITH THE OWNER AND ENGINEER TO ENSURE THE INTEGRITY OF THE U.L. RATING IS MAINTAINED.
BOXES  OF 16 SQUARE INCHES OR LESS SHALL BE INSTALLED IN ACCORDANCE WITH U.L. "FIRE
RESISTANCE  RATINGS - ANSI/UL263 (BXUV) FOR WALL AND PARTITION ASSEMBLIES."

19. EXISTING CONDUIT RUNS AND OUTLET LOCATIONS HAVE BEEN TAKEN FROM EXISTING DRAWINGS
FURNISHED BY THE OWNER AND SHALL BE VERIFIED ON THE JOB BY THE ELECTRICAL CONTRACTOR.

20. THE EXISTING PORTIONS OF THIS FACILITY WILL REMAIN IN OPERATION DURING THIS CONSTRUCTION. 
CONTRACTOR SHALL COOPERATE FULLY WITH THE ADMINISTRATION IN ORDER TO CAUSE AS LITTLE
DISRUPTION AS POSSIBLE TO THE FUNCTIONING OF THE FACILITY, AND TO MAINTAIN THE COMFORT AND
SAFETY OF ALL PERSONNEL AND STAFF.

21. ALL ELECTRICAL MATERIALS, DEVICES, APPLIANCES AND EQUIPMENT SHALL BE LABEL AND LISTED BY A
NORTH CAROLINA APPROVED THIRD PARTY TESTING AGENCY.

22. EXISTING CIRCUIT NUMBERS LISTED  ON POWER PLANS ARE BASED ON EXISTING INFORMATION. THIS
INFORMATION WAS OBTAINED THROUGH EXISTING PANELBOARD DIRECTORIES, EXISTING DRAWINGS,
AND GENERAL FIELD SURVEY. THE ELECTRICAL CONTRACTOR SHALL VERIFY THE EXISTING CIRCUIT FOR
POWER IN ALL AREAS OF WORK PRIOR TO DEMOLITION OR AS DEMOLITION OCCURS, THE ELECTRICAL
CONTRACTOR SHALL DETERMINE THE EXISTING CIRCUIT THAT SERVES THE DEVICE BEING REMOVED,
RELOCATED OR TO REMAIN. THIS INFORMATION SHALL BE INCORPORATED INTO THE FINAL PANELBOARD
DIRECTORIES FOR THE PANELBOARDS AFFECTED BY THIS PROJECT. EXISTING INDIVIDUAL BRANCH
CIRCUITS HAVE NOT BEEN INDIVIDUALLY TRACED OUT PRIOR TO CONSTRUCTION.

23. THE STATE CONSTRUCTION OFFICE IS THE AUTHORITY HAVING JURISDICTION (AHJ) FOR THE ELECTRICAL
INSPECTIONS ON THIS PROJECT. IT IS THE RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR TO NOTIFY
THE STATE PROPERTY ELECTRICAL INSPECTORS IN THE CONSULTING SERVICES SECTION OF THE STATE
CONSTRUCTION OFFICE, TO SCHEDULE THE REQUIRED INSPECTIONS. NO WORK WILL BE COVERED UP
UNTIL AFTER THE INSPECTION HAS BEEN COMPLETED AND APPROVED BY AN AUTHORIZED SCO
INSPECTOR.  ALL ELECTRICAL INSPECTIONS WITH THE SCO ELECTRICAL INSPECTOR SHALL BE
SCHEDULED FOR MONDAY THROUGH FRIDAY UNLESS SPECIFICALLY EXEMPTED AND APPROVED BY SCO.

24. ALL TESTING, TROUBLESHOOTING, AND VERIFICATION OF DE-ENERGIZATED SYSTEMS IS TO BE DONE IN
ACCORDANCE WITH NFPA 70E, INCLUDING ESTABLISHING, AND ISOLATING IF NEEDED, SHOCK
PROTECTIVE AND ARC FLASH PROTECTIVE APPROACH BOUNDARIES AND DONNING PERSONAL
PROTECTIVE EQUIPMENT APPROPRIATE FOR THE HAZARD.

25. SAFETY SWITCHES SHALL BE HEAVY-DUTY TYPE, NEMA 1 FOR INDOOR AND NEMA 3R FOR OUTDOOR
UNLESS OTHERWISE NOTED.  SAFETY SWITCHES SHALL BE FUSED OR NON-FUSED TYPE AS INDICATED.
ALL FUSED DISCONNECT SWITCHES SHALL BE EQUIPPED WITH REJECTION CLIPS AS SPECIFIED BY THE
MANUFACTURER.  FUSED TYPE SHALL BE EQUIPPED WITH EITHER CLASS "RK1", "RK5" OR "J" FUSES AS
INDICATED.

26. PANELBOARDS SHALL BE DEAD FRONT SAFETY TYPE WITH SWITCHING AND PROTECTIVE DEVICES IN
NUMBER, RATING, TYPE AND ARRANGEMENT SHOWN.  PROVIDE WITH SOLDERLESS PRESSURE TYPE
WITH CONNECTORS, WITH A MINIMUM OF 75° CONDUCTORS AND APPROVED FOR COPPER CONNECTORS,
WITH BOLT-IN MOLDED CASE CIRCUIT BREAKERS.  PROVIDE "SWITCHING DUTY" RATED BREAKERS THAT
CONTROL LIGHTING.  PROVIDE SHEET STEEL NEMA TYPE 1 ENCLOSURES. NEW CIRCUIT BREAKERS IN
EXISTING PANELBOARDS SHALL MATCH THE EXISTING PANELBOARDS CIRCUIT BREAKERS IN
MANUFACTURER, TYPE AND KAIC RATING.  PANELBOARDS SHALL BE SQUARE-D, GENERAL ELECTRIC,
WESTINGHOUSE, CUTLER-HAMMER, OR APPROVED EQUAL WITH NEUTRAL AND GROUND BAR.

27. VFD CABLE SHALL BE 600V/1000V RATED, WITH STRANDED TINNED COPPER CONDUCTORS, SHIELDED,
SUITABLE FOR USE WITH VARIABLE FREQUENCY DRIVES AND UL LISTED FOR THE PURPOSE. THE
INSULATION SHALL BE RATED FOR 90° CELSIUS  WET/DRY OPERATING TEMPERATURE. CABLE SHALL BE
SUITABLE FOR USE IN WET/DRY LOCATIONS, INDOORS AND OUTDOORS FOR USE IN CONDUITS AND IN
UNDERGROUND DUCTS. THE CONDUCTOR SHALL BE ANNEALED STRANDED TINNED COPPER  PER ASTM
B3, B8, AND B33.THE INSULATION THICKNESS SHALL HAVE A MINIMUM AVERAGE WALL THICKNESS OF 30
MILS. THE  INSULATION MATERIAL SHALL BE XLPE  WITH A XHHW-2 LISTING PER UL 44. EACH INSULATED
CONDUCTOR SHALL BE IDENTIFIED  BY COLOR CODE. THE INSULATED CONDUCTORS ARE TO BE CABLED
TOGETHER WITH THREE (3) GROUND WIRES SYMMETRICALLY PLACED IN THE INTERSTICES BETWEEN THE
PHASE CONDUCTORS EACH WITH EACH ONE TOUCHING THE SHIELD. FILLERS SHALL BE INCLUDED AS
NECESSARY TO MAKE THE CABLE ROUND. THE CABLED ASSEMBLY SHALL BE SHIELDED BY APPLYING
HELICALLY TWO 2-MIL COPPER TAPES. THE SHIELD SHALL PROVIDE 100% COVERAGE OVER THE
ASSEMBLY. ALL CABLES SHALL HAVE A CONTINUOUS OVERALL OUTER SHEATH OF POLYVINYL CHLORIDE
(PVC), SUITABLE FOR 90°C USE. THE JACKET SHALL HAVE IDENTIFICATION WITH PERMANENT MARKINGS
THAT SHALL BE CLEARLY EMBOSSED OR PRINTED AT APPROXIMATELY 2 FOOT INTERVALS ON THE OUTER
JACKET FOR THE ENTIRE L ENGTH OF THE CABLE AS FOLLOWS: MANUFACTURER'S NAME AND OR TRADE
MARK; NUMBER OF CONDUCTORS AND SIZE (-- AWG); TYPE OF INSULATION OR NEC LISTED CONDUCTOR
TYPE (XHHW-2); VOLTAGE RATING ACCORDING TO LOAD SERVED.

28. ANY RECONNECTED FIRE ALARM DEVICES SHALL BE TESTED AND DOCUMENT THE TESTING.
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ABOVE FINISHED FLOOR

AMP TRIP RATING
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CEILING

FULL LOAD AMPS
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MAIN LUGS ONLY

NOT TO SCALE

AIC AMPS INTERRUPTING CAPACITY

(E) EXISTING

MCB MAIN CIRCUIT BREAKER

GND GROUND

NF NON-FUSED

AF AMP FRAME RATING

(N) NEW

(F) FUTURE

NEC NATIONAL ELECTRICAL CODE

IG ISOLATED GROUND

WP WEATHER PROTECTED

SOLID LINES INDICATE CONDUIT RUN CONCEALED IN WALL OR ABOVE CEILINGS, EXPOSED IN UNFINISHED
AREAS. DASHED LINES INDICATE CONDUIT RUN BELOW GRADE OR BELOW FINISHED FLOOR. RUN PARALLEL
OR PERPENDICULAR TO STRUCTURE OR WALL.

HOMERUN TO PANELBOARD. QUANTITY OF ARROWS INDICATES NUMBER OF CIRCUITS.

CONDUIT WITH BUSHING AND CAP.

CONDUIT TURNED UP.

CONDUIT TURNED DOWN.

L1-4

POWER

CEILING MOUNTED EXIT SIGN, SHADED AREA INDICATES FACE WITH DIRECTIONAL ARROWS AS SHOWN.  SEE
LIGHTING FIXTURE SCHEDULE FOR EXACT REQUIREMENTS.  CONNECT UNSWITCHED TO INDICATED BRANCH
CIRCUIT.

WALL MOUNTED EXIT SIGN, SHADED AREA INDICATES FACE WITH DIRECTIONAL ARROWS AS SHOWN.  SEE
LIGHTING FIXTURE SCHEDULE FOR EXACT REQUIREMENTS.  CONNECT UNSWITCHED TO INDICATED BRANCH
CIRCUIT.
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MANUAL FIRE ALARM PULL STATION IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES)
OUTLET BOX 46-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.

FIRE ALARM SYSTEM VISUAL SIGNAL LIGHT IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED
SPACES) OUTLET BOX 80-INCHES ABOVE FLOOR OR 6-INCHES BELOW CEILING,

FIRE ALARM SYSTEM COMBINATION AUDIOVISUAL SIGNAL SPEAKER AND LIGHT IN FLUSH (FINISHED SPACES)
OR SURFACE (UNFINISHED SPACES) OUTLET BOX 80-INCHES ABOVE FLOOR OR 6-INCHES BELOW CEILING,
WHICHEVER IS LOWER.

FLUSH MOUNTED CEILING FIRE ALARM SYSTEM SMOKE DETECTOR.

FLUSH MOUNTED CEILING FIRE ALARM SYSTEM RATE OF RISE HEAT DETECTOR.

FLUSH MOUNTED CEILING FIRE ALARM SYSTEM DUCT DETECTOR REMOTE ALARM INDICATING LAMP (RAIL).

FIRE ALARM SYSTEM DUCT DETECTOR WITH REMOTE ALARM LAMP.  FURNISHED AND WIRED BY ELECTRICAL
CONTRACTOR, INSTALLED BY MECHANICAL CONTRACTOR UNLESS OTHERWISE INDICATED.

FIRE ALARM SYSTEM MAGNETIC DOOR HOLD OPEN DEVICE.

SINGLE-POLE SWITCH IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX.
MOUNT 46-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED OR REQUIRED BY SITE
CONDITIONS.  HUBBELL 1221 SERIES, OR APPROVED EQUIVALENT.

THREE-WAY SWITCH IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX. MOUNT
46-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED OR REQUIRED BY SITE CONDITIONS.
HUBBELL 1223 SERIES, OR APPROVED EQUIVALENT.

DIMMER CONTROL SWITCH IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX.
MOUNT 46" ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED. LUTRON NTSTV-DV, OR APPROVED
EQUIVALENT.

MOTOR RATED CONTACT SWITCH IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET
BOX.  MOUNT 46-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED OR REQUIRED BY SITE
CONDITIONS.  HUBBELL 1221 SERIES, NO EXCEPTIONS.

FUSED SAFETY SWITCH.  FRAME SIZE AND TRIP RATING AS INDICATED ON PLANS.  PROVIDE FUSES PER
NAMEPLATE OF EQUIPMENT SERVED UNLESS OTHERWISE INDICATED.  SUBSCRIPT 'WP' INDICATES IN NEMA
3R ENCLOSURE.

NON-FUSED SAFETY SWITCH.  FRAME SIZE AS INDICATED ON PLANS.  SUBSCRIPT 'WP' INDICATES IN NEMA
3R ENCLOSURE.

125 VOLT, 3 WIRE DUPLEX RECEPTACLE IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES)
OUTLET BOX.  MOUNT 18-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.  HUBBELL 8300
SERIES OR EQUIVALENT.

125 VOLT, 3 WIRE DUPLEX RECEPTACLE IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES)
OUTLET BOX.  MOUNT 46" ABOVE FINISHED FLOOR, 4" ABOVE DESK/COUNTERTOP, OR 2" ABOVE
BACKSPLASH UNLESS OTHERWISE INDICATED.

TWO (2) 125 VOLT, 3 WIRE DUPLEX RECEPTACLE IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED
SPACES) OUTLET BOX.  MOUNT 18-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.
HUBBELL 8300 SERIES OR EQUIVALENT.

TWO (2) 125 VOLT, 3 WIRE DUPLEX RECEPTACLE IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED
SPACES) OUTLET BOX.  MOUNT 46" ABOVE FINISHED FLOOR, 4" ABOVE DESK/COUNTERTOP, OR 2" ABOVE
BACKSPLASH UNLESS OTHERWISE INDICATED.

125 VOLT, 3 WIRE GROUND FAULT TYPE DUPLEX OR QUAD RECEPTACLE. MOUNTING AS INDICATED.
HUBBELL 8300 SERIES OR EQUIVALENT.

JUNCTION BOX MOUNTED ABOVE CEILING OR FLUSH IN FINISHED CEILING UNLESS INDICATED OTHERWISE.
SIZE PER NEC REQUIREMENTS.

FLUSH WITH COVER JUNCTION BOX IN FINISHED FLOOR.  SIZE PER NEC REQUIREMENTS.

WALL MOUNTED JUNCTION BOX, SIZE PER NEC OR AS INDICATED. MOUNTING HEIGHT AS INDICATED.  MOUNT
FLUSH IN FINISHED SPACES OR SURFACE IN UNFINISHED SPACES UNLESS OTHERWISE INDICATED.

SPECIAL EQUIPMENT CONNECTION.  SUBSCRIPT INDICATES NEMA CONFIGURATION, IF APPLICABLE. SEE
EQUIPMENT CONNECTION SCHEDULE FOR EXACT REQUIREMENTS.

DATA OUTLET IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX.  MOUNT
18-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.

DATA OUTLET IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX. MOUNT 46"
ABOVE FINISHED FLOOR, 4" ABOVE DESK/COUNTERTOP, OR 2" ABOVE BACKSPLASH UNLESS OTHERWISE
INDICATED.

480/277 VOLT PANELBOARD, FLUSH AND SURFACE MOUNTED RESPECTIVELY.  DESIGNATION AS INDICATED.
REFER TO PANELBOARD SCHEDULES FOR EXACT REQUIREMENTS.

208Y/120 OR 120/240 VOLT PANELBOARD, FLUSH AND SURFACE MOUNTED RESPECTIVELY.  DESIGNATION AS
INDICATED.  REFER TO PANELBOARD SCHEDULES FOR EXACT REQUIREMENTS.

EMERGENCY STOP MUSHROOM TYPE BUTTON IN SURFACE MOUNTED BOX.  MOUNT 46-INCHES ABOVE
FINISHED FLOOR UNLESS OTHERWISE INDICATED OR REQUIRED BY SITE CONDITIONS.

125 VOLT, 3 WIRE GROUND FAULT TYPE DUPLEX OR QUAD RECEPTACLE WITH WHILE-IN-USE
WEATHERPROOF COVER.  MOUNTING AS INDICATED.

LINE VOLTAGE DUAL TECHNOLOGY OCCUPANCY SENSOR IN FLUSH (FINISHED SPACES) OR SURFACE
(UNFINISHED SPACES) CEILING-MOUNTED OUTLET BOX.

125 VOLT, 3 WIRE DUPLEX OR QUAD RECEPTACLE IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED
SPACES) OUTLET BOX CONNECTED TO ESSENTIAL POWER BRANCH CIRCUIT. HUBBELL 8300 SERIES OR
EQUIVALENT.

WIRING AND RACEWAY

SURFACE METAL RACEWAY, MOUNTING AND CONFIGURATION AS SPECIFIED.

ELECTRICAL POWER POLE, MOUNTING AND CONFIGURATION AS SPECIFIED.

FIRE ALARM

125 VOLT, 3 WIRE DUPLEX RECEPTACLE IN FLUSH, FLOOR-MOUNTED OUTLET BOX UNLESS OTHERWISE
INDICATED.

FLUSH MOUNTED ACCESS CONTROL CARD READER MOUNTED 46-INCHES ABOVE FINISHED FLOOR UNLESS
OTHERWISE INDICATED.

ACCESS CONTROL DOOR CONTACTS.  SUBSCRIPT, WHEN SHOWN, INDICATES ZONE.

FLUSH MOUNTED CEILING COMMUNICATION SYSTEM SPEAKER.  SUBSCRIPT, WHEN SHOWN, INDICATES
ZONE.

S

SURFACE, RECESSED, OR WALL MOUNTED LIGHTING FIXTURE CONNECTED TO NORMAL BRANCH CIRCUIT.
SEE LIGHTING FIXTURE SCHEDULE FOR EXACT REQUIREMENTS.

SURFACE, RECESSED, OR WALL MOUNTED LIGHTING FIXTURE CONNECTED TO LIFE SAFETY BRANCH
CIRCUIT.  LETTER INDICATES TYPE. SEE LIGHTING FIXTURE SCHEDULE FOR EXACT REQUIREMENTS.

SURFACE, RECESSED, OR WALL MOUNTED LIGHTING FIXTURE CONNECTED TO CRITICAL BRANCH CIRCUIT.
LETTER INDICATES TYPE. SEE LIGHTING FIXTURE SCHEDULE FOR EXACT REQUIREMENTS.

ACCESS CONTROL PUSH PANEL FOR HANDS FREE DOOR OPERATION.  SUBSCRIPT, WHEN SHOWN,
INDICATES ZONE.

ENCLOSED CIRCUIT BREAKER.  FRAME SIZE AND TRIP RATING AS INDICATED ON PLANS.  SUBSCRIPT 'WP'
INDICATES IN NEMA 3R ENCLOSURE.

MANUAL MOTOR STARTER.  STARTER TYPE AND SIZE AS INDICATED ON PLANS.  SUBSCRIPT 'WP' INDICATES
IN NEMA 3R ENCLOSURE.

BI-LEVEL SWITCHES IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX. MOUNT
46-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED OR REQUIRED BY SITE CONDITIONS.
HUBBELL 1223 SERIES, OR APPROVED EQUIVALENT.

EMERGENCY BATTERY PACK UNIT WITH NUMBER OF LAMPS AS INDICATED.  LETTER (WHERE SHOWN)
INDICATES TYPE.  SEE LIGHTING FIXTURE SCHEDULE FOR EXACT REQUIREMENTS. CONNECT UNSWITCHED
TO INDICATED LIFE SAFETY BRANCH CIRCUIT.

SWITCH WITH INTEGRATED OCCUPANCY SENSOR IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED
SPACES) OUTLET BOX.  MOUNT 46" ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.

125 VOLT, 3 WIRE DUPLEX RECEPTACLE MOUNTED ABOVE CEILING OR FLUSH IN FINISHED CEILING UNLESS
OTHERWISE INDICATED.

DATA OUTLET IN FLUSH, FLOOR-MOUNTED OUTLET BOX UNLESS OTHERWISE INDICATED.

ELECTRIC PUSH BUTTON IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX.
MOUNT 46-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED OR REQUIRED BY SITE
CONDITIONS.

FIRE ALARM SYSTEM COMBINATION AUDIOVISUAL SIGNAL CHIME AND LIGHT IN FLUSH (FINISHED SPACES)
OR SURFACE (UNFINISHED SPACES) OUTLET BOX 80-INCHES ABOVE FLOOR OR 6-INCHES BELOW CEILING,
WHICHEVER IS LOWER.

SECURITY SYSTEM CAMERA, SUBSCRIPT, WHEN SHOWN, INDICATES PAN, TILT, ZOOM (PTZ) CAPABILITY.

R FIRE ALARM SYSTEM RELAY.  SUBSCRIPT, WHEN SHOWN, INDICATES ZONE.

COMBINATION MOTOR STARTER & DISCONNECT.  FRAME SIZE, TRIP RATING, AND STARTER SIZE AS
INDICATED ON PLANS.  SUBSCRIPT 'WP' INDICATES IN NEMA 3R ENCLOSURE.

FLUSH MOUNTED ACCESS CONTROL KEY PAD MOUNTED 46-INCHES ABOVE FINISHED FLOOR UNLESS
OTHERWISE INDICATED.

TELEVISION CABLE OUTLET IN FLUSH (FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX.
MOUNT 18-INCHES ABOVE FINISHED FLOOR UNLESS OTHERWISE INDICATED.
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FIRE ALARM SYSTEM FIRE WATER FLOW MONITORING SWITCH.

FIRE ALARM SYSTEM FIRE WATER TAMPER MONITORING SWITCH.

ACCESS CONTROL INFRARED HAND SENSOR FOR HANDS FREE DOOR OPERATION.  SUBSCRIPT, WHEN
SHOWN, INDICATES ZONE.

MOTOR ASSEMBLY.  MECHANICAL CONTRACTOR TO PROVIDE LOAD SIDE WIRING FROM CONTROLLER TO
MOTOR UNLESS OTHERWISE INDICATED.  ELECTRICAL CONTRACTOR TO PROVIDE LINE SIDE WIRING FROM
CONTROLLER TO SOURCE UNLESS OTHERWISE INDICATED.

FIRE ALARM SYSTEM COMBINATION AUDIOVISUAL SIGNAL SPEAKER AND LIGHT IN CEILING-MOUNTED FLUSH
(FINISHED SPACES) OR SURFACE (UNFINISHED SPACES) OUTLET BOX.

FLUSH MOUNTED CEILING FIRE ALARM SYSTEM SMOKE DETECTOR FOR ELEVATOR RECALL.SE

LIGHTING PHOTOCELL. MOUNT PHOTOCELL FACING NORTHWEST UNLESS OTHERWISE INDICATED.
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KEYED NEW WORK NOTES:
1. ELECTRICAL CONTRACTOR SHALL PROVIDE NEW PROTECTIVE DEVICES, CONTROL WIRING, AND OTHER

NECESSARY CONNECTIONS FOR AHU-4, FAN F-9, AHU-5, AND FAN F-10 IN THEIR RESPECTIVE MCC BUCKETS IN
MCC-1. SEE E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

2. NEW AIR HANDLERS, ASSOCIATED EQUIPMENT, AND RETURN FANS BY MECHANICAL CONTRACTOR. MECHANICAL
CONTRACTOR SHALL ALSO PROVIDE THE NEW LOAD SIDE CONDUIT, WIRING, AND EQUIPMENT CONNECTION IN
ADDITION TO OTHER ITEMS NOTED IN MECHANICAL DOCUMENTS. ELECTRICAL CONTRACTOR SHALL PROVIDE
NEW PROTECTIVE DEVICES IN 'MCC-1'. ELECTRICAL CONTRACTOR SHALL ALSO PROVIDE CONDUIT AND WIRING
FROM NEW CIRCUIT BREAKER IN THE RESPECTIVE BUCKETS IN  'MCC-1' TO LINE SIDE OF NEW AIR HANDLES AND
RETURN FANS. SEE E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

KEYED DEMOLITION NOTES:
1. EXISTING AIR HANDLERS, ASSOCIATED EQUIPMENT, AND RETURN FANS SHALL BE DEMOLISHED BY MECHANICAL

CONTRACTOR. MECHANICAL CONTRACTOR SHALL ALSO DEMOLISH THE EXISTING DISCONNECT, LOAD SIDE
CONDUIT AND EQUIPMENT CONNECTION IN ADDITION TO THE OTHER ITEMS NOTED IN MECHANICAL
DOCUMENTS. ELECTRICAL CONTRACTOR SHALL DISCONNECT LINE SIDE WIRING AND DEMOLISH THE LINE SIDE
CONDUIT AND WIRING COMPLETELY BACK TO 'MCC-1'. ELECTRICAL CONTRACTOR SHALL PREPARE EACH
BUCKET IN 'MCC-1' FOR RECONNECTION. SEE 'MCC-1' ON E500 FOR 'MCC-1' SCHEDULES.

GENERAL DEMOLITION NOTES:
1. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY AND COORDINATE ALL EXISTING CONDITIONS, LOCATIONS, AND

CIRCUITING OF ALL EXISTING ELECTRICAL EQUIPMENT LOCATED IN THE AREAS OF CONSTRUCTION INCLUDING
EQUIPMENT LOCATED IN ADJACENT AREAS SERVED BY THE CIRCUITING LOCATED IN THESE SPACES.
CONTRACTOR SHALL TRACE CIRCUITS UTILIZING CIRCUIT TRACERS FOR ALL CIRCUITS IN THE AREA OF WORK.
CONTRACTOR SHALL DOCUMENT EXISTING CIRCUITING IN PREPARATION FOR DEMOLITION WORK AND TO
FACILITATE NEW WORK INCLUDING UPDATED LABELING AS REQUIRED PER THE SPECIFICATIONS.

2. CONTRACTOR SHALL MAINTAIN THE CIRCUITS THAT ARE RUNNING THROUGH THE AREA BEING DEMOLISHED
AND THE AREA OF NEW CONSTRUCTION.

3. DEMOLITION WORK SHALL BE COMPLETED IN FULL. ALL CONDUIT AND WIRING SHALL BE DEMOLISHED BACK TO
SOURCE UNLESS OTHERWISE NOTED. PANELS SCHEDULES SHALL BE UPDATED WHERE APPLICABLE. NO
RACEWAY SHALL BE ABANDONED IN PLACE UNLESS SPECIFICALLY NOTED ON DRAWINGS.

4. ALL EXISTING EQUIPMENT AND DEVICES (EX. FIRE ALARM, TELECOM, DATA, ETC.) TO REMAIN (I.E. NOT CALLED
OUT FOR DEMOLITION SHALL BE PROTECTED FROM CONTRACTOR DEBRIS IN AREAS OF CONSTRUCTION.

5. CONTRACTOR SHALL REPORT ANY POSSIBLE ASBESTOS CONTAINING MATERIAL TO OWNER FOR
DETERMINATION OF ASBESTOS CONTENT.

GENERAL NEW WORK NOTES:
1. REFER TO DRAWING E001 FOR GENERAL PROJECT NOTES, SYMBOLS & ABBREVIATIONS
2. REFER TO DRAWING E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.
3. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY AND COORDINATE ALL EXISTING CONDITIONS, LOCATIONS, AND

CIRCUITING OF ALL EXISTING ELECTRICAL EQUIPMENT LOCATED IN THE AREAS OF CONSTRUCTION INCLUDING
EQUIPMENT LOCATED IN ADJACENT AREAS SERVED BY THE CIRCUITING LOCATED IN THESE SPACES.
CONTRACTOR SHALL TRACE CIRCUITS UTILIZING CIRCUIT TRACERS FOR ALL CIRCUITS IN THE AREA OF WORK.
CONTRACTOR SHALL DOCUMENT EXISTING CIRCUITING IN PREPARATION FOR DEMOLITION WORK AND TO
FACILITATE NEW WORK INCLUDING UPDATED LABELING AS REQUIRED PER THE SPECIFICATIONS.

4. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY ANY FIRE RATED FLOORS AND WALLS THAT WILL BE
PENETRATED PRIOR TO DOING SO AND INFORM ENGINEER.
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MECHANICAL ROOM 2075 NEW WORK PLAN1
E202

GENERAL NEW WORK NOTES:
1. REFER TO DRAWING E001 FOR GENERAL PROJECT NOTES, SYMBOLS & ABBREVIATIONS
2. REFER TO DRAWING E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.
3. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY AND COORDINATE ALL EXISTING CONDITIONS, LOCATIONS, AND

CIRCUITING OF ALL EXISTING ELECTRICAL EQUIPMENT LOCATED IN THE AREAS OF CONSTRUCTION INCLUDING
EQUIPMENT LOCATED IN ADJACENT AREAS SERVED BY THE CIRCUITING LOCATED IN THESE SPACES.
CONTRACTOR SHALL TRACE CIRCUITS UTILIZING CIRCUIT TRACERS FOR ALL CIRCUITS IN THE AREA OF WORK.
CONTRACTOR SHALL DOCUMENT EXISTING CIRCUITING IN PREPARATION FOR DEMOLITION WORK AND TO
FACILITATE NEW WORK INCLUDING UPDATED LABELING AS REQUIRED PER THE SPECIFICATIONS.

4. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY ANY FIRE RATED FLOORS AND WALLS THAT WILL BE
PENETRATED PRIOR TO DOING SO AND INFORM ENGINEER.

KEYED NEW WORK NOTES:
1. CONTRACTOR SHALL PROVIDE NEW PROTECTIVE DEVICES, CONTROL WIRING, AND OTHER NECESSARY

CONNECTIONS FOR FAN F-2, AHU-2, FAN F-1, AND AHU-1 IN THEIR RESPECTIVE MCC BUCKETS IN  MCC-2.SEE E500
FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

2. NEW AIR HANDLERS, ASSOCIATED EQUIPMENT, AND RETURN FANS BY MECHANICAL CONTRACTOR. MECHANICAL
CONTRACTOR SHALL ALSO PROVIDE THE NEW LOAD SIDE CONDUIT, WIRING, AND EQUIPMENT CONNECTION IN
ADDITION TO OTHER ITEMS NOTED IN MECHANICAL DOCUMENTS. ELECTRICAL CONTRACTOR SHALL PROVIDE
NEW PROTECTIVE DEVICES IN 'MCC-2'. ELECTRICAL CONTRACTOR SHALL ALSO PROVIDE CONDUIT AND WIRING
FROM NEW CIRCUIT BREAKER IN THE RESPECTIVE BUCKETS IN  'MCC-2' TO LINE SIDE OF NEW AIR HANDLES AND
RETURN FANS. SEE E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

3. ELECTRICAL CONTRACTOR TO RECONNECT LIGHT SWITCHES, RECEPTACLES, AND WALL MOUNTED LUMINARIES
AS NEEDED AFTER THE INSTALLATION OF AHU-1 AND AHU-2.

#

GENERAL DEMOLITION NOTES:
1. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY AND COORDINATE ALL EXISTING CONDITIONS, LOCATIONS, AND

CIRCUITING OF ALL EXISTING ELECTRICAL EQUIPMENT LOCATED IN THE AREAS OF CONSTRUCTION INCLUDING
EQUIPMENT LOCATED IN ADJACENT AREAS SERVED BY THE CIRCUITING LOCATED IN THESE SPACES.
CONTRACTOR SHALL TRACE CIRCUITS UTILIZING CIRCUIT TRACERS FOR ALL CIRCUITS IN THE AREA OF WORK.
CONTRACTOR SHALL DOCUMENT EXISTING CIRCUITING IN PREPARATION FOR DEMOLITION WORK AND TO
FACILITATE NEW WORK INCLUDING UPDATED LABELING AS REQUIRED PER THE SPECIFICATIONS.

2. CONTRACTOR SHALL MAINTAIN THE CIRCUITS THAT ARE RUNNING THROUGH THE AREA BEING DEMOLISHED
AND THE AREA OF NEW CONSTRUCTION.

3. DEMOLITION WORK SHALL BE COMPLETED IN FULL. ALL CONDUIT AND WIRING SHALL BE DEMOLISHED BACK TO
SOURCE UNLESS OTHERWISE NOTED. PANELS SCHEDULES SHALL BE UPDATED WHERE APPLICABLE. NO
RACEWAY SHALL BE ABANDONED IN PLACE UNLESS SPECIFICALLY NOTED ON DRAWINGS.

4. ALL EXISTING EQUIPMENT AND DEVICES (EX. FIRE ALARM, TELECOM, DATA, ETC.) TO REMAIN (I.E. NOT CALLED
OUT FOR DEMOLITION SHALL BE PROTECTED FROM CONTRACTOR DEBRIS IN AREAS OF CONSTRUCTION.

5. CONTRACTOR SHALL REPORT ANY POSSIBLE ASBESTOS CONTAINING MATERIAL TO OWNER FOR
DETERMINATION OF ASBESTOS CONTENT.

KEYED DEMOLITION NOTES:
1. EXISTING AIR HANDLERS, ASSOCIATED EQUIPMENT, AND RETURN FANS SHALL BE DEMOLISHED BY MECHANICAL

CONTRACTOR. MECHANICAL CONTRACTOR SHALL ALSO DEMOLISH THE EXISTING DISCONNECT, LOAD SIDE
CONDUIT AND EQUIPMENT CONNECTION IN ADDITION TO THE OTHER ITEMS NOTED IN MECHANICAL
DOCUMENTS. ELECTRICAL CONTRACTOR SHALL DISCONNECT LINE SIDE WIRING AND DEMOLISH THE LINE SIDE
CONDUIT AND WIRING COMPLETELY BACK TO 'MCC-2'. ELECTRICAL CONTRACTOR SHALL PREPARE EACH
BUCKET IN 'MCC-2' FOR RECONNECTION. SEE 'MCC-2' ON E500 FOR 'MCC-2' SCHEDULES.

2. EXISTING LIGHT SWITCHES, RECEPTACLES, WALL MOUNTED LUMINARIES, AND ASSOCIATED WIRING AND
CONDUITS TO BE REMOVED BY ELECTRICAL CONTRACTOR WHILE WORK IS DONE ON AHU-1 AND AHU-2.
ELECTRICAL CONTRACTOR SHALL DISCONNECT LINE SIDE WIRING AND MAKE SAFE FOR RECONNECTION AFTER
NEW AHU-1 AND AHU-2 ARE INSTALLED.
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KEYED DEMOLITION NOTES:
1. ELECTRICAL CONTRACTOR SHALL DISCONNECT LINE SIDE WIRING FOR F-16, CHILLER 1, CHILLER 2, COOLING

TOWER 1, COOLING TOWER 2, PUMP-10, AND PUMP-11 AND PULL WIRE BACK TO ITS RESPECTIVE POWER
SOURCE. CONTRACTOR SHALL PREPARE THE POWER SOURCE FOR REUSE.

2. ALTERNATE M -1,2: EXISTING PRIMARY (ALTERNATE M-1) AND EXISTING SECONDARY (ALTERNATE M-2)CHWP TO
BE DEMOLISHED BY MECHANICAL CONTRACTOR. MECHANICAL CONTRACTOR SHALL ALSO DEMOLISH LOAD SIDE
CONDUIT, WIRING AND EQUIPMENT CONNECTION IN ADDITION TO OTHER ITEMS NOTED IN THE MECHANICAL
DOCUMENTS.  ELECTRICAL CONTRACTOR SHALL DEMOLISH WIRING FROM EXISTING CIRCUIT BREAKER TO NEW
EXISTING VFD/DISCONNECT.

3. EXISTING REFRIGERANT MONITORING SYSTEM SHALL BE DEMOLISHED BY MECHANICAL CONTRACTOR.
ELECTRICAL CONTRACTOR SHALL DISCONNECT LINE SIDE CONDUIT AND WIRING IN PREPARATION FOR
RECONNECTION OF REFRIGERANT MONITORING SYSTEM ELECTRICAL CONTRACTOR SHALL MAKE SAFE CIRCUIT
PRIOR TO DEMOLITION.

GENERAL DEMOLITION NOTES:
1. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY AND COORDINATE ALL EXISTING CONDITIONS, LOCATIONS, AND

CIRCUITING OF ALL EXISTING ELECTRICAL EQUIPMENT LOCATED IN THE AREAS OF CONSTRUCTION INCLUDING
EQUIPMENT LOCATED IN ADJACENT AREAS SERVED BY THE CIRCUITING LOCATED IN THESE SPACES.
CONTRACTOR SHALL TRACE CIRCUITS UTILIZING CIRCUIT TRACERS FOR ALL CIRCUITS IN THE AREA OF WORK.
CONTRACTOR SHALL DOCUMENT EXISTING CIRCUITING IN PREPARATION FOR DEMOLITION WORK AND TO
FACILITATE NEW WORK INCLUDING UPDATED LABELING AS REQUIRED PER THE SPECIFICATIONS.

2. CONTRACTOR SHALL MAINTAIN THE CIRCUITS THAT ARE RUNNING THROUGH THE AREA BEING DEMOLISHED
AND THE AREA OF NEW CONSTRUCTION.

3. DEMOLITION WORK SHALL BE COMPLETED IN FULL. ALL CONDUIT AND WIRING SHALL BE DEMOLISHED BACK TO
SOURCE UNLESS OTHERWISE NOTED. PANELS SCHEDULES SHALL BE UPDATED WHERE APPLICABLE. NO
RACEWAY SHALL BE ABANDONED IN PLACE UNLESS SPECIFICALLY NOTED ON DRAWINGS.

4. ALL EXISTING EQUIPMENT AND DEVICES (EX. FIRE ALARM, TELECOM, DATA, ETC.) TO REMAIN (I.E. NOT CALLED
OUT FOR DEMOLITION SHALL BE PROTECTED FROM CONTRACTOR DEBRIS IN AREAS OF CONSTRUCTION.

5. CONTRACTOR SHALL REPORT ANY POSSIBLE ASBESTOS CONTAINING MATERIAL TO OWNER FOR
DETERMINATION OF ASBESTOS CONTENT.
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KEYED NEW WORK NOTES:
1. CONTRACTOR SHALL PROVIDE NEW PROTECTIVE DEVICES, CONTROL WIRING, AND OTHER NECESSARY

CONNECTIONS FOR PUMP-10, PUMP-11, COOLING TOWER 1, AND COOLING TOWER 2 IN THEIR RESPECTIVE MCC
BUCKETS IN  MCC-BP. SEE E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

2. CONTRACTOR SHALL PROVIDE NEW PROTECTIVE DEVICES, CONTROL WIRING, AND OTHER NECESSARY
CONNECTIONS FOR CHILLER 1 AND CHILLER 2 IN SWBD-BMP. SEE E501 FOR MODIFIED SWBD-BMP SCHEDULE.
RECONDITIONED PROTECTIVE DEVICES SHALL NOT BE USED.

3. NEW EXHAUST FAN, IMMERSION HEATERS, AND ASSOCIATED EQUIPMENT BY MECHANICAL CONTRACTOR.
MECHANICAL CONTRACTOR SHALL ALSO PROVIDE THE NEW LOAD SIDE CONDUIT, WIRING, AND EQUIPMENT
CONNECTION IN ADDITION TO OTHER ITEMS NOTED IN MECHANICAL DOCUMENTS. ELECTRICAL CONTRACTOR
SHALL PROVIDE NEW PROTECTIVE DEVICES IN 'MCC-BP'. ELECTRICAL CONTRACTOR SHALL ALSO PROVIDE
CONDUIT AND WIRING FROM NEW CIRCUIT BREAKER IN THE RESPECTIVE BUCKETS IN  'MCC-BP' TO LINE SIDE OF
EXHAUST FAN, AND IMMERSION HEATERS. SEE E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

4. NEW CHILLERS AND ASSOCIATED EQUIPMENT BY MECHANICAL CONTRACTOR. MECHANICAL CONTRACTOR
SHALL ALSO PROVIDE THE NEW LOAD SIDE CONDUIT, WIRING, AND EQUIPMENT CONNECTION IN ADDITION TO
OTHER ITEMS NOTED IN MECHANICAL DOCUMENTS. ELECTRICAL CONTRACTOR SHALL PROVIDE NEW
PROTECTIVE DEVICES IN SWITCHBOARD 'BMP'. ELECTRICAL CONTRACTOR SHALL ALSO PROVIDE CONDUIT AND
WIRING FROM NEW CIRCUIT BREAKER IN SWITCHBOARD  'BMP' TO LINE SIDE OF CHILLERS. SEE E501 FOR
MODIFIED SWITCHBOARD SCHEDULES.

5. ALTERNATE M -1,2: NEW PRIMARY (ALTERNATE M-1) AND NEW SECONDARY (ALTERNATE M-2)CHWP PROVIDED BY
MECHANICAL CONTRACTOR. MECHANICAL CONTRACTOR SHALL ALSO PROVIDE LOAD SIDE CONDUIT, WIRING
AND EQUIPMENT CONNECTION IN ADDITION TO OTHER ITEMS NOTED IN THE MECHANICAL DOCUMENTS.
ELECTRICAL CONTRACTOR SHALL PROVIDE WIRING FROM NEW CIRCUIT BREAKER TO NEW CHWP
VFD/DISCONNECT.

6. NEW REFRIGERANT MONITORING SYSTEM SHALL BE PROVIDED BY MECHANICAL CONTRACTOR. ELECTRICAL
CONTRACTOR SHALL RE-CONNECT LINE SIDE CONDUIT AND WIRING TO NEW REFRIGERANT MONITORING
SYSTEM. EXTEND AS NECESSARY. ELECTRICAL CONTRACTOR SHALL ASSURE CIRCUIT IS SAFE PRIOR TO
ENERGIZATION.

7. NEW HEAT TRACE AND PANEL ASSOCIATED WITH THE NEW CHILLERS SHALL BE PROVIDED BY THE MECHANICAL
CONTRACTOR.  MECHANICAL CONTRACTOR SHALL ALSO PROVIDE THE NEW DISCONNECT, LOAD SIDE CONDUIT
AND WIRING, AND EQUIPMENT CONNECTION IN ADDITION TO OTHER ITEMS NOTED IN THE MECHANICAL
DOCUMENTS.  ELECTRICAL CONTRACTOR SHALL PROVIDE THE LINE SIDE CONDUIT AND WIRING FROM THE HEAT
TRACE PANEL TO PANELBOARD 'EG'.

8. NEW COOLING TOWERS AND PUMPS BY MECHANICAL CONTRACTOR. MECHANICAL CONTRACTOR SHALL ALSO
PROVIDE THE NEW VFDS, DISCONNECTS, LOAD SIDE CONDUITS, WIRING, AND EQUIPMENT CONNECTIONS IN
ADDITION TO OTHER ITEMS NOTED IN MECHANICAL DOCUMENTS. ELECTRICAL CONTRACTOR SHALL PROVIDE
NEW PROTECTIVE DEVICES IN 'MCC-BP'. ELECTRICAL CONTRACTOR SHALL ALSO PROVIDE CONDUIT AND WIRING
FROM NEW CIRCUIT BREAKER IN RESPECTIVE BUCKETS IN 'MCC-BP' TO LINE SIDE OF COOLING TOWERS AND
PUMPS. SEE E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.

GENERAL NEW WORK NOTES:
1. REFER TO DRAWING E001 FOR GENERAL PROJECT NOTES, SYMBOLS & ABBREVIATIONS
2. REFER TO DRAWING E500 FOR MODIFIED MCC SCHEDULES AND ELEVATIONS.
3. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY AND COORDINATE ALL EXISTING CONDITIONS, LOCATIONS, AND

CIRCUITING OF ALL EXISTING ELECTRICAL EQUIPMENT LOCATED IN THE AREAS OF CONSTRUCTION INCLUDING
EQUIPMENT LOCATED IN ADJACENT AREAS SERVED BY THE CIRCUITING LOCATED IN THESE SPACES.
CONTRACTOR SHALL TRACE CIRCUITS UTILIZING CIRCUIT TRACERS FOR ALL CIRCUITS IN THE AREA OF WORK.
CONTRACTOR SHALL DOCUMENT EXISTING CIRCUITING IN PREPARATION FOR DEMOLITION WORK AND TO
FACILITATE NEW WORK INCLUDING UPDATED LABELING AS REQUIRED PER THE SPECIFICATIONS.

4. ELECTRICAL CONTRACTOR SHALL FIELD VERIFY ANY FIRE RATED FLOORS AND WALLS THAT WILL BE
PENETRATED PRIOR TO DOING SO AND INFORM ENGINEER.
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ELECTRICAL MCC
SCHEDULES AND

ELEVATIONS

JCA
JCA

SECTION #1 SECTION #2

2E

SCALE:
EXISTING MCC-1 ELEVATION

N.T.S.1

2A1A

1B

1C

1D 2D

2F

1E

2B

2C

SECTION #1 SECTION #2

2E

SCALE:
MODIFIED MCC-1 ELEVATION

N.T.S.2

2A1A

1B

1C

1D 2D

2F

1E

2B

2C

SECTION #1 SECTION #2 SECTION #3

SCALE:
EXISTING MCC-2 ELEVATION

N.T.S.3

1A

1B

1C

1D

1E

1F

SECTION #4

2A

2B

2C

2D

2E

2F

3A

3B

3C

3D

3E

3F

4A

4B

4C

4D

4E

4F

SECTION #1 SECTION #2 SECTION #3

SCALE:
MODIFIED MCC-2 ELEVATION

N.T.S.4

1A

1B

1C

1D

1E

1F

SECTION #4

2A

2B

2C

2D

2E

2F

3A

3B

3C

3D

3E

3F

4A

4B

4C

4D

4E

4F

EXISTING MCC - 1
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

30A/3P AHU-4 EX 22.4

30A/3P FAN F-9 EX 9.1

60A/3P AHU-5 EX 28.2

N/A SPACE

N/A SPACE

60A/3P FAN F-10 EX 17.40

30A/3P PUMP P-12 EX 2.50

30A/3P PUMP P-13 EX 1.30

N/A SPACE

N/A SPACE

TOTAL CONNECTED LOAD(kW) 80.900000

1A

1B

1C

2A

2B

EXISTING MCC-2
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

30A/3P EX FAN F-2 EX 11.6

30A/3P EX MZU-1 EX 9.1

60A/3P EX AHU-2 EX 17.4

N/A SPACE

N/A SPACE

N/A SPACE

30A/3P EX FAN F-3 EX 6.3

60A/3P EX AHU-3 EX 17.4

30A/3P EX FAN F-5 EX 2.5

30A/3P EX FAN F-6 EX 6.3

30A/3P EX FAN F-7 EX 4

N/A SPACE

30A/3P EX PUMP P-8 EX 1.7

30A/3P EX PUMP P-9 EX 1.7

30A/3P EX PUMP P-14 EX 0.9

30A/3P EX PUMP P-15 EX 4

30A/3P EX FAN F-8 EX 1.3

N/A SPACE

30A/3P EX FAN F-4 EX 4

30A/3P EX FAN F-1 EX 17.4

N/A SPACE

30A/3P EX RTPAC-1 EX 17.4

60A/3P EX AHU-1 EX 22.4

TOTAL CONNECTED LOAD(kW) 145.400000

1B

1C

1D

2B

2C

2D

2E

2F

3B

3C

3D

3E

3F

4B

4C

4D

4F

SECTION #1 SECTION #2 SECTION #3

2C

SCALE:
EXISTING MCC-BP  ELEVATION

N.T.S.5

2A 3A

1A

1B

1C

1D

3C

3B

3D

2B

2D

1E

1F

SECTION #1 SECTION #2 SECTION #3

2C

SCALE:
MODIFIED MCC-BP  ELEVATION

N.T.S.6

2A 3A

1A

1B

1C

1D

3B

3D

2B

2D

EXISTING MCC-BP
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE N/A

30A/3P EX F-16 2.5

30A/3P EX F-15 6.3

30A/3P EX PUMP P-10 17.4

30A/3P EX PUMP P-11 17.4

60A/3P EX. PUMPS P3 AND P4 34.8

N/A SPACE N/A

30A/3P EX. COOLING TOWER CT-1 11.6

30A/3P EX. PUMP P-1 9.1

30A/3P EX. PUMP P-2 9.1

N/A SPACE N/A

30A/3P EX. COOLING TOWER CT-2 11.6

SPACE

30A/3P EX. WATER HEATER CIRC.
PUMP 4

TOTAL CONNECTED
LOAD(KVA) 123.800000

1B

1C

1D

1E

1F

2B

2C

2D

3B

3D

1D

2C

2D

MODIFIED MCC - 1
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

45A/3P NEW AHU-4 3-#8, 1-#10 GND
IN 3/4" C 17.4

25A/3P NEW FAN F-9 3-#10, 1-#10
GND IN 3/4" C 11.6

80A/3P NEW AHU-5 3-#4, 1-#8 GND
IN 1" C 33.2

N/A SPACE

N/A SPACE

35A/3P NEW FAN F-10 3-#8, 1-#10 GND
IN 3/4" C 17.4

30A/3P PUMP P-12 EX 2.50

30A/3P PUMP P-13 EX 1.30

N/A SPACE

N/A SPACE

TOTAL CONNECTED LOAD(kW) 83.400000

1A

1B

1C

2A

2B

1D

2C

2D

1A

1E

1F

2A

3A

4A

4E

MODIFIED MCC-2
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

25A/3P NEW FAN F-2 3-#10, 1-#10
GND IN 3/4" C 11.6

30A/3P EX MZU-1

45A/3P NEW AHU-2 3-#8, 1-#10 GND
IN 3/4" C 17.4

N/A SPACE

N/A SPACE

N/A SPACE

30A/3P EX FAN F-3 EX 6.3

25A/3P EX AHU-3 EX 17.4

30A/3P EX FAN F-5 EX 2.5

30A/3P EX FAN F-6 EX 6.3

30A/3P EX FAN F-7 EX 4

N/A SPACE

30A/3P EX PUMP P-8 EX 1.7

30A/3P EX PUMP P-9 EX 1.7

30A/3P EX PUMP P-14 EX 0.9

30A/3P EX PUMP P-15 EX 4

30A/3P EX FAN F-8 EX 1.3

N/A SPACE

30A/3P EX FAN F-4 EX 4

45A/3P NEW FAN F-1
3-#8, 1-#10
GND IN 3/4"

C
17.4

30A/3P EX RTPAC-1 EX 17.4

N/A SPACE

70A/3P NEW AHU-1 3-#4, 1-#8 GND
IN 1" C 28.2

TOTAL CONNECTED LOAD(kW) 142.100000

1B

1C

1D

2B

2C

2D

2E

2F

3B

3C

3D

3E

3F

4B

4C

4D

4F

1A

1E

1F

2A

3A

4A

4E

MODIFIED MCC-BP
POSITION SCHEDULE

POSITION
PROTECTIVE
DEVICE SIZE

SIZE
EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

15A/3P NEW F-16 3-#12, 1-#12
GND IN 3/4" C 1.7

N/A SPACE N/A

30A/3P EX F-15 EX 6.3

30A/3P NEW PUMP P-10 3-#10, 1-#10
GND IN 3/4" C 17.4

30A/3P NEW PUMP P-11 3-#10, 1-#10
GND IN 3/4" C 17.4

N/A SPACE

40A/3P NEW PUMP P-3
3-#8, 1-#10
GND IN 3/4"

C
17.4

40A/3P NEW PUMP P-4
3-#8, 1-#10
GND IN 3/4"

C
17.4

N/A SPACE

N/A SPACE

30A/3P NEW PUMP P-1 3-#10, 1-#10
GND IN 3/4" C 11.6

30A/3P NEW PUMP P-2 3-#10, 1-#10
GND IN 3/4" C 11.6

N/A SPACE

N/A SPACE

15A/3P NEW COOLING TOWER CT-1
3-#12, 1-#12
GND IN 3/4"

C
4

15A/3P NEW COOLING TOWER CT-1
3-#12, 1-#12
GND IN 3/4"

C
4

30A/3P EX WATER HEATER CIRC.
PUMP EX 4

TOTAL CONNECTED
LOAD(KVA) 112.800000

1B

1B

1C

1D

2A

2B

2D

3A

KEYED NEW WORK NOTES:
1. MCC-1 IS A 600A, 480V, 3PH, 3W 42kAIC WESTINGHOUSE SERIES 2100 MCC. ALL NEW PROTECTIVE DEVICES SHALL

BE EATON-CUTLER HAMMER.
2. MCC-2 IS A 600A, 480V, 3PH, 3W 42kAIC WESTINGHOUSE SERIES 2100 MCC. ALL NEW PROTECTIVE DEVICES SHALL

BE EATON-CUTLER HAMMER.
3. MCC-BP IS A 600A, 480V, 3PH, 3W 42kAIC WESTINGHOUSE SERIES 2100 MCC. ALL NEW PROTECTIVE DEVICES

SHALL BE EATON-CUTLER HAMMER.
4. ELECTRICAL CONTRACTOR SHALL PROVIDE NEW EATON CUTLER HAMMER DUAL FEEDER BUCKETS IN MCC TO

POWER NEW EQUIPMENT.
5. ELECTRICAL CONTRACTOR SHALL UTILIZE EXISTING BUCKET TO POWER NEW EQUIPMENT.
6. ALL WORK ASSOCIATED WITH PRIMARY PUMPS P-1,P-2 SHALL BE ASSOCIATED WITH ALTERNATE M-1. ALL WORK

ASSOCIATED SECONDARY PUMPS P-3 AND P4 SHALL BE ASSOCIATED WITH ALTERNATE M-2.

KEYED DEMOLITION NOTES:
1. EXISTING EQUIPMENT DISCONNECT TO BE REMOVED BY MECHANICAL CONTRACTOR. ELECTRICAL CONTRACTOR

SHALL DISCONNECT LINE SIDE WIRING AND REMOVE EXISTING WIRE/CONDUIT BACK TO SOURCE AND MAKE
SAFE.

2. ALL WORK ASSOCIATED WITH PRIMARY PUMPS P-1 AND P-2 SHALL BE ASSOCIATED WITH ALTERNATE M-1. ALL
WORK ASSOCIATED WITH SECONDARY PUMPS P-3 AND P4 SHALL BE ASSOCIATED WITH ALTERNATE M-2.

GENERAL DEMOLITION NOTES:
1. DEMO WORK TO BE COMPLETED IN FULL. ALL CONDUIT AND WIRING SHALL BE DEMOLISHED BACK TO SOURCE,

AND BREAKERS LABELED AS SPARE. PANELS SCHEDULES SHALL BE UPDATED WHERE APPLICABLE. NO
RACEWAY SHALL BE ABANDONED IN PLACE UNLESS SPECIFICALLY NOTED ON DRAWINGS.

2. CONTRACTOR SHALL MAINTAIN THE CIRCUITS THAT ARE RUNNING THROUGH THE AREA BEING DEMOLISHED
AND THE AREA OF NEW CONSTRUCTION.

GENERAL NEW WORK NOTES:
1. REFER TO DRAWING E001FOR GENERAL PROJECT NOTES, SYMBOLS & ABBREVIATIONS.
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ELECTRICAL PANEL
SCHEDULES

JCA
JCA

EXISTING EMCC - BP
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

30A/3P PUMP-P6 EX 3.73

30A/3P BOILERS EX 6.00

60A/3P SPACE EX

80/3P MAIN SWITCH

N/A SPACE

30A/3P CAC-1 EX 12.50

30A/3P PUMP P-5 EX 3.73

30A/3P EUH-3 EX 15.50

N/A SPACE

N/A SPACE

TOTAL CONNECTED LOAD(kW) 41.460000

1A

1B

1C

2A

2B

1D

2C

2D

1E

2E

2F

SECTION #1 SECTION #2

2E

SCALE:
EXISTING EMCC-BP ELEVATION

N.T.S.1

2A1A

1B

1C

1D
2D

2F
1E

2B

2C

SCALE:
MODIFIED EMCC-BP ELEVATION

N.T.S.2

MODIFIED EMCC - BP
POSITION SCHEDULE

POSITION PROTECTIVE
DEVICE SIZE EQUIPMENT SERVED

CONDUCTOR
AND CONDUIT

SIZE

TOTAL
CONNECTED

LOAD (kW)

N/A SPACE

30A/3P PUMP-P6 EX 3.73

30A/3P BOILERS EX 6.00

60A/3P SPACE EX

80/3P MAIN SWITCH

20/3P NEW IMERSION HEATERS CT-1
3-#12,

1-#12GND IN
3/4" C

12

20/3P NEW IMERSION HEATERS CT-1
3-#12,

1-#12GND IN
3/4" C

12

30A/3P CAC-1 EX 12.50

30A/3P PUMP P-5 EX 3.73

30A/3P EUH-3 EX 15.50

N/A SPACE

N/A SPACE

TOTAL CONNECTED LOAD(kW) 65.460000

1A

1B

1C

2B

1D

2C

2D

1E

2E

2F

2A 1

2A 2

KEYED NEW WORK NOTES:
1. EMCC-BP IS A 600A, 480V, 3PH, 3W 42kAIC WESTINGHOUSE SERIES 2100 MCC. ALL NEW PROTECTIVE DEVICES

SHALL BE EATON-CUTLER HAMMER.
2. ELECTRICAL CONTRACTOR SHALL PROVIDE NEW EATON CUTLER HAMMER DUAL FEEDER BUCKETS IN MCC TO

POWER NEW EQUIPMENT.

#

SECTION #1 SECTION #2

2E

1A

1B

1C

1D
2D

2F
1E

2B

2C

2A 1 2A 2

1
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9

5

ELECTRICAL NOTES:

EQUIPMENT OF TRADES OTHER THAN ELECTRICAL.

CONDUIT & WIRING BY HVAC, PLUMBING CONTRACTOR OR OTHER TRADES.

IF AN ADDITIONAL DISCONNECT IS REQUIRED BY NEC, IT SHALL BE PROVIDED AND INSTALLED BY THE
EQUIPMENT CONTRACTOR.

A COMBINATION STARTER OR VFD MAY BE USED IN LIEU OF A SEPARATE DISCONNECT SWITCH AND
STARTER LOCATE ADJACENT TO EQUIPMENT.

FEEDER CIRCUIT WIRING AND CONDUIT IN ELECTRICAL WORK. SEE PANELBOARD SCHEDULES FOR WIRE
AND BREAKER SIZES.

JUNCTION BOX MAY BE SHOWN ON ELECTRICAL PLANS FOR SOME EQUIPMENT IF NO STARTER OR
DISCONNECT IS SUPPLIED, A JUNCTION BOX SHALL BE INSTALLED ADJACENT TO EQUIPMENT. THE
ELECTRICAL CONTRACTOR SHALL PROVIDE LINE SIDE WIRING TO THE JUNCTION BOX, LOAD SIDE WIRING
SHALL BE PROVIDED BY MECHANICAL CONTRACTOR OR OTHER TRADES.

PROJECTS UTILIZING AN MCC, THE STARTER, CB OR VFD IN THE MCC ARE PROVIDED BY THE ELECTRICAL
CONTRACTOR.

IN ALL CASES, THE EQUIPMENT CONTRACTOR SHALL MAKE FINAL CONNECTIONS, START UP AND TEST
EQUIPMENT.

IF THE ROOF TOP EQUIPMENT IS NOT PROVIDED WITH BUILT IN SWITCH, THE ELECTRICAL CONTRACTOR
SHALL PROVIDE A DISCONNECT SWITCH.

1

2

3

4

5

6

7

8

9

SWITCHBOARD

PANELBOARD MOTOR CONTROL
CENTER

1

7

6

2 5

ROOF TOP
EQUIPMENT W/

BUILT-IN SWITCH

1

1

3

1

3

STARTER

2

2

2
4

1

3

5

2

PIPE CLAMP TO
SUIT WATERPIPE

CONDUIT SIZE PER
N.E.C.

GROUND BAR (TYPICAL)

CONDUIT SIZE PER N.E.C.

CONDUIT "GROUND" HUB

GROUND
CONDUCTOR

EQUIPMENT
ENCLOSURE

OPENING IN ENCLOSURE CUT IN
FIELD DO NOT  USE CONCENTRIC
"KNOCK-OUTS"

LOCKNUT

STRUCTURAL CEILING

SUSPENDED CEILING

LIGHT FIXTURE
WALL

ELECTRICAL EQUIPMENT

PLANE OF FRONT EDGE
OF ELECTRICAL EQUIPMENT

EXCLUSIVELY DEDICATED
SPACE

THIS FIGURE ILLUSTRATES THE 
WORKING SPACE IN FRONT OF THE 
ELECTRICAL EQUIPMENT REQUIRED 
BY SECTION 110-26 OF THE 
NATIONAL ELECTRICAL CODE.

DETAIL NOTE:

EXPOSED LIVE PARTS ON ONE SIDE AND NO LIVE OR 
GROUNDED PARTS ON THE OTHER SIDE OF THE 
WORKING SPACE, OR EXPOSED LIVE PARTS ON BOTH 
SIDES EFFECTIVELY GUARDED BY SUITABLE WOOD OR 
OTHER INSULATING MATERIALS.  INSULATED WIRE OR 
INSULATED BUSBARS OPERATING NOT AT 
OVER 300V SHALL NOT BE CONSIDERED LIVE PARTS.

EXPOSED LIVE PARTS ON ONE SIDE AND GROUNDED 
PARTS ON THE OTHER SIDE.
EXPOSED LIVE PARTS ON BOTH SIDES OF THE 
WORK SPACE (NOT GUARDED AS PROVIDED IN 
CONDITION 1) WITH THE OPERATOR BETWEEN.

1.

2.

3.

WHERE THE "CONDITIONS" ARE AS FOLLOWS:

TABLE A - WORKING CLEARANCES
VOLTAGE TO 
GROUND NOMINAL CONDITION: 1 2 3

0 - 150
151 - 600

MINIMUM CLEAR DISTANCE (FEET)

3 1/2
3 3 3
3 4

6'
-6

" M
IN

.

SEE TABLE "A"

THIS DISTANCE
30" MIN.

OR WIDTH
OF EQUIP.

STRUCTURAL CEILING

SUSPENDED CEILING

WALL

THIS FIGURE ILLUSTRATES THE ADDITIONAL 
EXCLUSIVELY DEDICATED SPACE REQUIRED 
OVER AND UNDER THE ELECTRICAL 
EQUIPMENT FOR THE CABLES, RACEWAYS, ETC... 
TO AND FROM THE ELECTRICAL EQUIPMENT 
REQUIRED BY SECTION 110-26 OF THE NATIONAL 
ELECTRICAL CODE.

NOTE:

DEDICATED SPACE 
CONTINUES THROUGH 
SUSPENDED CEILING PER 
N.E.C. ARTICLE 110-26.

LIGHT FIXTURE

EXCLUSIVELY DEDICATED SPACE 
OF 6 FEET.  ANY FOREIGN 
SYSTEMS TO THE ELECTRICAL 
EQUIPMENT SHALL NOT RUN 
WITHIN THE 6 FEET ABOVE THE 
ELECTRICAL EQUIPMENT.

ELECTRICAL EQUIPMENT

EXCLUSIVELY DEDICATED SPACE

Scale: NTS

ELECTRICAL HORIZONTAL WORKING CLEARANCE4
E600 Scale: NTS

ELECTRICAL VERTICAL DEDICATED SPACE5
E600

Scale: NTS

ELECTRICAL CONNECTION COORDINATION1
E600 Scale: NTS

GROUNDING CONDUCTOR TERMINATION2
E600
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1 GROUND CONDUCTOR
IN METAL CONDUIT
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BRANCH
PANELBOARD
208Y/120V

Scale: NTS

TYPICAL SYSTEM GROUNDING & BONDING DIAGRAM3
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FIRE

CEILING
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JUNE 15, 2005
SYSTEM NO. W-L-1001

3
3

A

2

A

SECTION A-A

A

L RATING AT 400°F - LESS THAN 1 CFM PER SQ. FT. 

F RATINGS - 1, 2, 3 AND 4 HR (SEE ITEMS 2 AND 3)
T RATINGS - 0, 1, 2, 3 AND 4 HR (SEE ITEM 3)

L RATING AT AMBIENT - LESS THAN 1 CFM PER SQ. FT. 

RATING

0

0

0

3 OR 4

0+, 1 OR 2

OR CONDUIT

4 (102)

6 (152)

12 (305)

1 (25)

1 (25)

+ WHEN COPPER PIPE IS USED, T RATING IS 0 H.

* BEARING THE UL CLASSIFICATION MARK.

3M COMPANY - CP 25WB+ OR FB-3000 WT.

1 OR 2

3 OR 4

1 OR 2

3 OR 4

1 OR 2

RATING
MAX PIPE TF 

1

1. WALL ASSEMBLY - THE 1, 2, 3 OR 4 HR FIRE-RATED GYPSUM WALLBOARD/STUD
WALL ASSEMBLY SHALL BE CONSTRUCTED OF THE MATERIALS AND IN THE
MANNER DESCRIBED IN THE INDIVIDUAL U300 OR U400 SERIES WALL OR
PARTITION DESIGNS IN THE UL FIRE RESISTANCE DIRECTORY AND
SHALL INCLUDE THE FOLLOWING CONSTRUCTION FEATURES:

A. STUDS - WALL FRAMING MAY CONSIST OF EITHER WOOD STUDS (MAX 2 H FIRE
RATED ASSEMBLIES) OR STEEL CHANNEL STUDS.  WOOD STUDS TO CONSIST OF
NOM 2 BY 4 IN. (51 BY 102 MM) LUMBER SPACED 16 IN. (406 MM OC WITH NOM 2 BY
4 IN. (51 BY 102 MM) LUMBER END PLATES AND CROSS BRACES.  STEEL STUDS
TO BE MIN 3-5/8 IN. (92 MM) WIDE BY 1-3/8 IN. (35 MM) DEEP CHANNELS SPACED
MAX 24 IN. (610 MM) OC.

B. GYPSUM BOARD* - NOM 1/2 OR 5/8 IN. (13 OR 16 MM) THICK, 4 FT. (122 CM) WIDE
WITH SQUARE OR TAPERED EDGES.  THE GYPSUM WALLBOARD TYPE,
THICKNESS, NUMBER OF LAYERS, FASTENER TYPE AND SHEET ORIENTATION
SHALL BE AS SPECIFIED IN THE INDIVIDUAL U300 OR U400 SERIES DESIGN IN THE
UL FIRE RESISTANCE DIRECTORY.  MAX DIAM OF OPENING  IS 26 IN. (660 MM).

2. THROUGH-PENETRANT - ONE METALLIC PIPE, CONDUIT OR TUBING INSTALLED
EITHER CONCENTRICALLY OR ECCENTRICALLY WITHIN THE FIRESTOP SYSTEM.
THE ANNULAR SPACE BETWEEN PIPE, CONDUIT OR TUBING AND PERIPHERY OF
OPENING SHALL BE MIN 0 IN. / (0 MM). (POINT CONTACT) TO MAX 2 IN. (51 MM)
PIPE, CONDUIT OR TUBING TO BE RIGIDLY SUPPORTED ON BOTH SIDES OF WALL
ASSEMBLY. THE FOLLOWING TYPES AND SIZES OF METALLIC PIPES, CONDUITS
OR TUBING MAY BE USED:

A. STEEL PIPE -- NOM 24 IN. (610 MM) DIAM (OR SMALLER) SCHEDULE 10 (OR
HEAVIER) STEEL PIPE.

B. IRON PIPE - NOM 24 IN. (610 MM) DIAM (OR SMALLER) SERVICE WEIGHT (OR
HEAVIER) CAST IRON SOIL PIPE, NOM 12 IN. (305 MM) DIAM (OR SMALLER) OR
CLASS 50 (OR HEAVIER) DUCTILE IRON PRESSURE PIPE.

C. CONDUIT - NOM 6 IN. (152 MM) DIAM (OR SMALLER) STEEL CONDUIT OR NOM 4
IN. (102 MM) DIAM (OR SMALLER) STEEL ELECTRICAL METALLIC TUBING.

D. COPPER TUBING - NOM 6 IN. (152 MM) DIAM (OR SMALLER) TYPE L (OR HEAVIER) COPPER TUBING.

E. COPPER PIPE - NOM 6 IN. (152 MM) DIAM (OR SMALLER) REGULAR (OR HEAVIER) COPPER PIPE.

F. THROUGH PENETRATING PRODUCT* - FLEXIBLE METAL PIPING THE FOLLOWING TYPES OF STEEL FLEXIBLE
METAL GAS PIPING MAY BE USED:

1. NOM 2 IN. (51 MM) DIAM (OR SMALLER) STEEL FLEXIBLE METAL GAS PIPING.  PLASTIC COVERING ON
PIPING MAY OR MAY NOT BE REMOVED ON BOTH SIDES OF FLOOR OR WALL ASSEMBLY.

  OMEGA FLEX INC

2. NOM 1 IN. (25 MM) DIAM (OR SMALLER) STEEL FLEXIBLE METAL GAS PIPING.  PLASTIC COVERING ON
PIPING MAY OR MAY NOT BE REMOVED ON BOTH SIDES OF FLOOR OR WALL ASSEMBLY.

  TITEFLEX CORP A BUNDY CO

3. NOM 1 IN. (25 MM) DIAM (OR SMALLER) STEEL FLEXIBLE METAL GAS PIPING.  PLASTIC COVERING ON
PIPING MAY OR MAY NOT BE REMOVED ON BOTH SIDES OF FLOOR OR WALL ASSEMBLY.

  WARD MFG INC

3. FILL, VOID OR CAVITY MATERIAL* - CAULK OR SEALANT- MIN 5/8, 1-1/4, 1-7/8 AND 2-1/2 IN. (16, 32, 48 AND 64 MM)
THICKNESS OF CAULK FOR 1, 2, 3 AND 4 HR RATED ASSEMBLIES, RESPECTIVELY, APPLIED WITHIN ANNULUS,
FLUSH WITH BOTH SURFACES OF WALL. MIN 1/4 IN. (6 MM) DIAM BEAD OF CAULK APPLIED TO GYPSUM
BOARD/PENETRANT INTERFACE AT POINT CONTACT LOCATION ON BOTH SIDES OF WALL. THE HOURLY F
RATING OF THE FIRESTOP SYSTEM IS DEPENDENT UPON THE HOURLY FIRE RATING OF THE WALL ASSEMBLY
IN  WHICH IT IS INSTALLED, AS SHOWN IN THE FOLLOWING TABLE. THE HOURLY T RATING OF THE FIRESTOP
SYSTEM IS DEPENDENT UPON THE TYPE OR SIZE OF THE PIPE OR CONDUIT AND THE HOURLY FIRE RATING OF
THE WALL ASSEMBLY IN WHICH IT IS INSTALLED, AS TABULATED BELOW:

DIAM IN (MM) HR. HR

FROM UNDERWRITERS LABORATORIES INC.

Rc

FILENAME = XHEZ.W-L-1001

TYPE W-L-1001 IN UL FILE NUMBER BOX, CLICK ON SEARCH

REPRINTED FROM THE UL ONLINE CERTIFICATIONS DIRECTORY WITH PERMISSION 

COPYRIGHT   2016 UNDERWRITERS LABORATORIES INC.

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/gfilenbr.html

Rc

FILENAME = XHEZ.C-AJ-5001

COPYRIGHT   2016 BY UNDERWRITERS LABORITORIES INC.

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/gfilenbr.html

REPRINTED FROM THE UL ONLINE CERTIFICATIONS DIRECTORY

TYPE C-AJ-5001 IN UL FILE NUMBER BOX, CLICK ON SEARCH

2

4 B

4 A

1/2

1-1/2

1

0

1

HR.

2

2

2

F RATING

2

3

T RATING
HR.

3

3

B
1

4

2

A

A

1.  FLOOR OR WALL ASSEMBLY - MIN 2-1/2 IN. (64 MM) THICK 

1600-2400 KG/M3) CONCRETE.  WALL MAY ALSO BE CONSTRUCTED
REINFORCED LIGHTWEIGHT OR NORMAL WEIGHT (100-150 PCF OR

OF ANY UL CLASSIFIED CONCRETE BLOCKS*.  MAX DIAM OF OPENING 

RESISTANCE DIRECTORY FOR NAMES OF MANUFACTURERS.
SEE CONCRETE BLOCKS (CAZT) CATEGORY IN THE FIRE 

FLUSH WITH FLOOR OR WALL SURFACES.  T RATING IS 0 HR WHEN

EXTEND A MAX OF 2 IN. (51 MM) ABOVE TOP OF FLOOR OR BEYOND 

(OR SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL SLEEVE CAST OR 
1A. STEEL SLEEVE - (OPTIONAL, NOT SHOWN) - NOM 10 IN. (254 MM)

GROUTED INTO FLOOR OR WALL ASSEMBLY.  SLEEVE MAY 

1 (25)

2 (51)

NOM PIPE COVERING
THKNS, IN. (MM)

1 or 1-1/2 (25 or 38)

1/2 (13)

1 (25)

MAX PIPE
DIAM, IN. (MM)

12 (305)

4 (102)

4 (102)4-1/2 (114)

2-1/2 (64)

2-1/2 (64)

12 (305)

12 (305)

2-1/2 (64)

4-1/2 (114)

SECURED WITH METAL FASTENERS OR WITH BUTT STRIP TAPE

3M COMPANY - CP 25WB+ or FB-3000 WT

* BEARING THE UL CLASSIFICATION MARK.

SUPPLIED WITH THE PRODUCT.

MIN FLOOR OR
WALL THKNS, IN. (MM)

(OR SMALLER) SERVICE WEIGHT (OR HEAVIER) CAST IRON SOIL PIPE, 
TYPE L (OR HEAVIER) COPPER PIPE, NOM 12 IN. (305 MM) DIAM

2. THROUGH PENETRANT - NOM 4 IN. (102 MM) DIAM (OR SMALLER) 

OPENING AND RIGIDLY SUPPORTED ON BOTH SIDES OF THE FLOOR 
SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL PIPE CENTERED IN THE 
DUCTILE IRON PRESSURE PIPE OR NOM 12 IN. (305 MM) DIAM (OR 

FACTORY-APPLIED SELF-SEALING LAP TAPE.  TRANSVERSE JOINTS

3. PIPE COVERING* - NOM 1/2 TO 2 IN. (13 TO 51 MM) THICK HOLLOW 
CYLINDRICAL HEAVY DENSITY (MIN 3.5 PCF OR 56 KG/M3) GLASS FIBER 
UNITS JACKETED ON THE OUTSIDE WITH AN ALL SERVICE JACKET.
LONGITUDINAL JOINTS SEALED WITH METAL FASTENERS OR 

NOM 12 IN. (305 MM) DIAM (OR SMALLER) CLASS 50 (OR HEAVIER) 

SLEEVE IS USED.

B. FILL, VOID OR CAVITY MATERIAL* - CAULK OR SEALANT - APPLIED

PERMANENT FORM.  PACKING MATERIAL TO BE RECESSED 

THICKNESS OF CAULK FILL MATERIAL IS 2 IN.  (51 MM). WHEN NOM 

THE THICKNESS OF THE FLOOR OR WALL, THE SIZE OF PIPE, THE 

F AND T RATINGS OF THE FIRESTOP SYSTEM ARE DEPENDENT UPON 
THICKNESS OF CAULK FILL MATERIAL IS 1 IN. (25 MM). THE HOURLY 

TO FILL THE ANNULAR SPACE FLUSH WITH THE TOP SURFACE OF 

A. PACKING MATERIAL - MIN 1 IN. (25 MM) THICKNESS OF FIRMLY 

THICKNESS OF CAULK FILL MATERIAL (ITEM B).

PACKED MINERAL WOOL BATT INSULATION USED AS A 

FROM TOP SURFACE OF FLOOR OR SLEEVE OR FROM BOTH 
SURFACES OF WALL AS REQUIRED TO ACCOMMODATE THE REQUIRED 

THE FLOOR OR SLEEVE OR FLUSH WITH BOTH SURFACES OF WALL. 
WHEN NOM PIPE COVERING THICKNESS IS 2 IN. (51 MM), MIN 

PIPE COVERING THICKNESS IS 1-1/2 IN. (38 MM) OR LESS, MIN 

THICKNESS OF PIPE COVERING MATERIAL AND THE SIZE OF THE 
ANNULAR SPACE (BETWEEN THE PIPE COVERING MATERIAL AND THE 
EDGE OF THE CIRCULAR THROUGH OPENING) AS SHOWN IN THE 

ANNULAR

1/2 to 2-3/8 (13 to 60)

1/2 to 2-3/8 (13 to 60)

1/2 to 1-1/2 (13 to 38)

1/4 to 3-5/8 (6 to 92)

1/2 to 2-3/8 (13 to 60)

SPACE IN. (MM)

SEE PIPE AND EQUIPMENT COVERING - MATERIALS* (BRGU) 
CATEGORY IN BUILDING MATERIALS DIRECTORY FOR NAMES 

MEETING THE ABOVE SPECIFICATIONS AND BEARING THE UL 

4. FIRESTOP SYSTEM - THE DETAILS OF THE FIRESTOP SYSTEM 

OR LESS AND A SMOKE DEVELOPED INDEX OF 50 OR LESS MAY 
CLASSIFICATION MARKING WITH A FLAME SPREAD INDEX OF 25 

OF MANUFACTURERS.  ANY PIPE COVERING MATERIAL 

SHALL BE AS FOLLOWS:

BE USED.

SECTION A-A

SYSTEM NO. C-AJ-5001

IS 18 IN. (457 MM).

OR WALL ASSEMBLY.

FOLLOWING TABLE:

EITHER SURFACE OF WALL.  AS AN ALTERNATE, NOM 10 IN. (254 MM)
DIAM (OR SMALLER) SLEEVE FABRICATED FROM NOM 0.019 IN. (0.48 MM)
THICK GALV STEEL CAST OR GROUTED INTO FLOOR OR WALL ASSEMBLY
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