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GENERAL NOTES:

1. REFER TO MEP DRAWINGS FOR MORE 

INFORMATION.

2. POWER OUTLETS SHOWN ARE EXISTING.

FE

OWNER TO DEMO EXG DOOR & 

FRAME TO EXG MASONRY R.O. & 

PERFORM ASBESTOS INSPECTION 

IN AREA OF DISTURBED BUILDING 

FABRIC.  CONTRACTOR TO VERIFY 

CONDITION OF EXG HEADER / 

LINTEL.

PROPOSED STOREFRONT SYSTEM 

W/ EXT SECURITY GRILL, REFER TO 

DETAILS FOR MORE INFO

OFFICE

2

SOLAR LAB

1

STORAGE

3

SUPPORT

ROOM

4

DEMOLITION NOTES

1. DEMOLITION PLANS REPRESENT 

OBSERVABLE EXISTING CONDITIONS. SHOULD 

EXISTING CONDITIONS VARY FROM WHAT IS 

SHOWN ON THE DEMOLITION PLAN, OWNER AND 

ARCHITECT SHALL BE IMMEDIATELY NOTIFIED.

2. DEMOLITION PLANS ARE INTENDED TO 

ILLUSTRATE THE REMOVAL OF ALL ITEMS 

REQUIRED TO PREPARE THE SITE FOR NEW 

WORK AS SHOWN IN THE DRAWING(S) AND 

SPECIFICATIONS. 

3. IF, IN THE COURSE OF DEMOLITION WORK, 

ANY SUSPECTED HAZARDOUS MATERIALS ARE 

FOUND, WORK IN THAT AREA SHALL BE STOPPED 

AND THE OWNER SHALL BE IMMEDIATELY 

NOTIFIED.

4. IF, IN THE COURSE OF DEMOLITION WORK, 

CONDITIONS ARE EXPOSED WHICH POSE 

DANGER OR RISK TO HUMAN HEALTH, SAFETY 

AND WELFARE OR THE STRUCTURAL INTEGRITY 

OF THE BUILDING, WORK IN THAT AREA SHALL 

BE STOPPED AND THE OWNER AND ARCHITECT 

SHALL BE IMMEDIATELY NOTIFIED.

5. IF, IN THE COURSE OF DEMOLITION WORK, 

ITEMS OF POTENTIAL HISTORIC OR CULTURAL 

VALUE ARE EXPOSED, THE OWNER AND 

ARCHITECT SHALL BE IMMEDIATELY NOTIFIED TO 

CONFIRM THEIR REMOVAL, SALVAGE OR 

PROTECTION.

6. ENSURE THE ADEQUATE PROTECTION OF 

AREAS SURROUNDING DEMOLITION 

SCOPE. DAMAGE INCURRED FROM DEMOLITION, 

INCLUDING THE JOB SITE AND SURROUNDING 

PROPERTY, SHALL BE REPAIRED OR REPLACED 

IN KIND AT NO EXPENSE TO THE OWNER.

7.   MAINTAIN OPERATION OF LIFE SAFETY 

SYSTEMS DURING PROPOSED ALTERATION 

WORK.

DASHED AREA INDICATES 

LIMIT OF DISTURBANCE FOR 

NEW WORK
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EXG
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PROJECT DESCRIPTION & NOTES TO PLAN REVIEWER

THE PROPOSED PROJECT IS TO ADD A SOLAR 

LABORATORY SPACE IN CLASSROOM 10 THAT WILL 

ACCOMMODATE A  NEW CURRICULUM AT FRANKFORD 

HIGH SCHOOL.

THERE ARE NO PROPOSED CHANGES TO THE USE, 

OCCUPANCY, OR HAZARD IN THIS CLASSROOM.

THE ONLY PROPOSED ALTERATION TO THE CLASSROOM 

INVOLVES THE REPLACEMENT OF AN EXISTING DOOR 

WITH A NEW STOREFRONT WINDOW UNIT.

ADDITIONAL PERMITS FOR MEP WORK ARE BY OTHERS.
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OPENING DETAILS
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STOREFRONT DETAIL
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STOREFRONT ELEVATION

2018 INTERNATION ENERGY CODE NOTES:

1. CLIMATE ZONE 4A

2. GLAZING VALUES: (FOR DOUBLE GLAZED 

IGU IN THERMALLY BROKEN METAL FRAME)

A. U-VALUE:  0.65 MAX

B. SHGC: 0.7 MAX

C. VT: 0.6 



 
 
Appendix A.II – Practical Energy Solutions: HVAC CS, M-1.0, M-2.0 
  



NOT ALL SYMBOLS AND ABBREVIATIONS

NOTE:

INDICATED APPEAR ON THESE DOCUMENTS.

GALLON

HORSEPOWER

GALLONS PER HOUR

GALLONS PER MINUTE

HP

GAL

GPH

GPM

ENTERING WATER TEMPERATURE

FIRE DAMPER OR FLOOR DRAIN

FEET PER MINUTE

FULL LOAD AMPS

FIRE PROTECTION

FAN COIL UNIT

G
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FEET
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ENTERING

EXHAUST AIR

EXTERNAL

FRESH AIR INLET

ELECTRIC UNIT HEATER
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ENERGY EFFICIENCY RATING

ENTERING AIR TEMPERATURE

DRAWING

ELECTRICAL CONTRACTOR

ELECTRIC BASEBOARD

ELEVATION

EER
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E.C.
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DWG

DOUBLE WALL

DOMESTIC COLD WATER

DIRECT DIGITAL CONTROL

DIRECT EXPANSION

DOWN

DOMESTIC

DW

DN

DX

DOM

DDC

CW

BRITISH THERMAL UNITS PER HOUR

ACCESS PANEL (WALL/CEILING)

AUTOMATIC TEMPERATURE CONTROL

CUBIC FEET PER MINUTE

CONTINUED/CONTINUATION

CABINET UNIT HEATER

CEILING

COOLING TOWER

CHILLER

BRITISH THERMAL UNITS

CONT.

CT

CUH

CLG.

BTU/H

CFM

CH

BTU

BACKWARD INCLINED FAN

AIR HANDLING UNIT

BACK DRAFT DAMPER

BOTTOM OF STEEL

BUILDING

BACK FLOW PREVENTER

BOILER

B.O.S.

BLDG

BIF

BDD

BFP

ATC

B

AHU

AP

ACCESS DOOR (DUCT)

ABOVE FINISHED FLOOR

AIR DEVICE

ABOVE

AIRFOIL FAN

A.F.F.

AF

AD

A/D

ABV.

VOLUME DAMPER

POUNDS OR NUMBER

DEGREES FAHRENHEIT

DEGREES FAHRENHEIT WET BULB

DEGREES FAHRENHEIT DRY BULB

°wb

°db

WG

°F

W/O

#

WH

W/

W.

WATER GAUGE

WITHOUT

WALL HEATER

WASTE

WITH

TEMP

T-STAT

VD

V.

UH

TYP

SR

UNIT HEATER

VENT

TYPICAL

THERMOSTAT

TEMPERATURE

SUPPLY RISER

KILOWATTSKW

NORMALLY OPEN

PRESSURE DROP

STATIC PRESSURE

REVOLUTIONS PER MINUTE

NOT IN CONTRACT

RATED LOAD AMPS

POLYVINYL CHLORIDE

POUNDS PER SQUARE INCH

NORMALLY CLOSED

PRESSURE REDUCING VALVE

MOTOR OPERATED DAMPER

LEAVING WATER TEMPERATURE

LEAVING AIR TEMPERATURE

SPEC

SP

S.F.

SD

SA

RPM

SAN

RM

SQUARE FEET

SPECIFICATIONS

SUPPLY AIR

STORM DRAIN

ROOM

SANITARY

RECIR

RLA

RA

QTY

PVC

PSI

PRV

PD

RETURN AIR

QUANTITY

RECIRCULATED

N.I.C.

OA

NTS

NO

NC

M

OUTSIDE AIR

NOT TO SCALE
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LWT

LAT

MINIMUM

MAXIMUM

HVAC / PLUMBING ABBREVIATIONS

HOT WATER

HOT WATER RETURNHWR
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IN.

HR

INTERNAL

INCHES

HOUR

FRANKFORD HIGH SCHOOL SOLAR LAB
 HVAC RENOVATIONS
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90° VANED ELBOW DOWN

BRANCH DUCT TAKE-OFF
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90° VANED ELBOW UP
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R
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DTS
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CHWS

CWS MANUAL AIR VENT

AUTOMATIC AIR VENT

REDUCER 

STRAINER WITH BLOWDOWN VALVE, HOSE END

FLEXIBLE PIPE CONNECTOR

GAUGE WITH GAUGE VALVE

FLOOR DRAIN (SQUARE/ROUND)

EXHAUST DUCT (NOT INSULATED)

SUPPLY DUCT 

RETURN AND/OR OUTSIDE AIR INTAKE/RELIEF

NEW TO EXISTING CONNECTION

NATURAL GAS

CO

MANHOLE

CLEANOUT

MH

FD

CHEMICAL FEED

DUAL TEMPERATURE WATER SUPPLY

HOT WATER SUPPLY (HEATING)

HOT WATER RETURN (HEATING)

DUAL TEMPERATURE WATER RETURN

FLOW SWITCH

THERMOMETER

PIPE DOWN

PIPE UP

HVAC / PLUMBING SYMBOLS

AUTOMATIC CONTROL VALVE (2 WAY)

PRESSURE REDUCING VALVE

AUTOMATIC CONTROL VALVE (3 WAY)

CONDENSER WATER SUPPLY

CONDENSER WATER RETURN

CHILLED WATER SUPPLY

CHILLED WATER RETURN

R

DEMOLITION BREAK POINT

CD CONDENSATE LINE

HW DOMESTIC HOT WATER

CW DOMESTIC COLD WATER

FCO FLOOR CLEANOUT

REDUCED PRESSURE BACKFLOW PREVENTER
W/ STRAINER AND QUARTER TURN VALVES

SAN

V

BFP BACKFLOW PREVENTER

TS TEMPERATURE SENSOR

FM FLOW METER

M MOTORIZED DAMPER

P PNEUMATIC DAMPER

GENERAL PROJECT NOTES:

1. SCOPE OF WORK

A. THE CONTRACTOR IS RESPONSIBLE FOR ALL WORK, MATERIALS,

AND LABOR TO SATISFY A COMPLETE WORKING SYSTEM

WHETHER SPECIFIED OR IMPLIED.

B. ALL WORK IS TO BE PERFORMED IN STRICT COMPLIANCE 

WITH THE CURRENT INTERNATIONAL MECHANICAL CODE, ALL LOCAL

CODES, AND ALL OTHER REGULATION GOVERNING WORK OF THIS

NATURE.

C. THE CONTRACTOR SHALL, BEFORE SUBMITTING ANY PROPOSAL,

EXAMINE THE PROPOSED SITE AND SHALL DETERMINE FOR

HIMSELF THE CONDITIONS THAT MAY EFFECT THE WORK. NO

ALLOWANCE SHALL BE MADE IF THE CONTRACTOR FAILS TO

MAKE SUCH EXAMINATIONS.

D. ALL EQUIPMENT AND MATERIALS SHALL BE AS SPECIFIED OR

"APPROVED EQUAL" BY THE ENGINEER OR ARCHITECT.

2. PERMITS

A. THE CONTRACTOR SHALL SECURE ALL PERMITS OR APPLICA-

TIONS AND PAY ANY AND ALL FEES.

3. SHOP DRAWINGS

A. SUBMIT MATERIAL LIST AND SHOP DRAWINGS FOR MAJOR 

EQUIPMENT TO THE ACHITECT/ENGINEER FOR APPROVAL.

THE CONTRACTOR SHALL SUBMIT DRAWINGS ELECTRONICALLY.

  

DUCTWORK

A. THE DUCTWORK SHALL BE CONSTRUCTED IN ACCORDANCE

WITH THE "SMACNA" APPLICABLE MANUALS. ALL DUCTWORK

SHALL BE THE LOW VELOCITY TYPE, UNLESS SPECIFIED 

OTHERWISE. ALL DUCT SHALL BE INSTALLED WITH CLASS "A"

4.

8. GAS PIPING (IF APPLICABLE)

A. SHALL BE SCHEDULE 40 BLACK STEEL PIPE WITH MAL-

LEABLE IRON FITTINGS. WHERE GAS PIPE CONNECTS TO

EQUIPMENT, IT SHALL BE PROVIDED WITH A DRIP LEG

THE FULL SIZE OF THE RUNOUT, A 100% SHUT-OFF

VALVE AND A UNION. GAS PIPING CONTAINING PRESSURE 

GREATER THAN 9" W.G. SHALL BE SCHEDULE 40 BLACK 

STEEL PIPE WITH WELDED JOINTS.

9. MISCELLANEOUS

A. ALL EXTERIOR/ INTERIOR OPENINGS TO BE PROPERLY CAULKED AND

SEALED WITH A SEALANT OF HIGH QUALITY AND LONG

LIFE, TO PREVENT INFILTRATION OF OUTSIDE AIR INTO

CONDITIONED SPACE.

B. COORDINATE INSTALLATION OF ALL ROOF FLASHING AT

ROOF PENETRATION (IF APPLICABLE).

C. DO NOT SCALE THIS DRAWING FOR EXACT DIMENSIONS.

VERIFY ALL FIGURES, CONDITIONS, AND DIMENSIONS

AT THE JOB SITE.

D. THE MECHANICAL PLANS ARE INTENDED TO BE DIAGRAM-

MATIC AND ARE BASED ON ONE MANUFACTURE'S EQUIP-

MENT. THEY ARE NOT INTENDED TO SHOW EVERY ITEM

IN ITS EXACT LOCATION, THE EXACT DIMENSIONS, OR ALL

THE DETAILS OF THE EQUIPMENT. THE CONTRACTOR 

SHALL VERIFY THE ACTUAL DIMENSIONS OF THE EQUIP-

MENT PROPOSED TO ENSURE THAT THE EQUIPMENT WILL

FIT IN THE AVAILABLE SPACE.
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B. CONTRACTOR SHALL PROVIDE AND INSTALL APPROVED FIRE

DAMPERS AND ACCESS PANELS IN ANY AND ALL DUCTWORK

WHICH PENETRATES A HORIZONTAL OR VERTICAL FIRE PARTI-

TION, OR AS OTHERWISE SHOWN ON DRAWINGS.

C. ALL BRANCH DUCTS TO HAVE VOLUME DAMPERS.

D. SMOOTH TURN RADIUS DUCTWORK OR TURNING VANES SHALL

BE USED THROUGHOUT WHERE FLOW EXCEEDS 150 CFM.

E. ALL DUCT JOINTS TO BE SEALED IN ACCORDANCE WITH

"SMACNA" STANDARDS AND ACCEPTED GOOD PRACTICE.

F. ALL DUCT DIMENSIONS SHOWN ARE NET INSIDE VALUES.

DIMENSIONS MAY BE CHANGED SO LONG AS THE NET FREE

FACE AREA IS MAINTAINED.

G. ALL NEW AND EXISTING SA, RA, AND OA DUCTWORK SHALL BE INSULATED

WITH 1-1/2" FIBERGLASS INSULATING BLANKET WITH ALUMINUM FOIL 

FACING. REPLACE OLD OR DAMAGED INSULATION AS NECESSARY.

SEALS AND INSULATION.

E. A CERTIFIED BALANCING CONTRACTOR SHALL VERIFY

THAT THE CORRECT TEMPERATURES AND AIRFLOWS

ARE DELIVERED BY EACH FAN-COIL UNIT AND DIFFUSER

AND MAKE ADJUSTMENTS AS NECESSARY. THE CONTRACTOR

SHALL BE CERTIFIED BY AABC AND/OR NEBB TO PERFORM 

THIS TYPE OF WORK.

10. GUARANTEE
A. MATERIALS, EQUIPMENT AND INSTALLATION SHALL BE

GUARANTEED FOR A PERIOD OF ONE(1) YEAR FROM DATE

OF ACCEPTANCE. DEFECTS WHICH APPEAR DURING THAT

PERIOD SHALL BE CORRECTED AT THIS CONTRACTOR'S

EXPENSE.

B. FOR THE SAME PERIOD, THE MECHANICAL CONTRACTOR

SHALL BE RESPONSIBLE FOR ANY DAMAGE TO PREMISES

CAUSED BY DEFECTS IN WORKMANSHIP OR IN THE WORK

OR EQUIPMENT FURNISHED AND/OR INSTALLED BY HIM.

11. WHERE USED, THE TERM "PROVIDE" SHALL MEAN "FURNISH AND INSTALL"

12. FIRE STOP ALL PENETRATIONS.

BASIS-OF-DESIGN MANUFACTURERS INCLUDE TITUS, PRICE, AND KRUEGER,
OR APPROVED EQUAL.

DRAINAGE PIPING (CONDENSATE)

A. SHALL BE TYPE 'K' COPPER PIPE OR PVC. REFER TO MANUFACTURER'S

DIRECTIONS. PITCH HORIZONTAL LINES 1" IN 10'-0". CONDENSATE DRAINS 

SHALL BE ROUTED TO FLOOR DRAIN, INDIRECT WASTE DRAIN, OR OUTSIDE.

HVAC CONTROLS

A. EMS VENDOR TO SUPPLY AND INSTALL ALL CONTROL WIRING

AND THERMOSTATS AS REQUIRED.

ELECTRICAL

A. CONTRACTOR TO COORDINATE WITH ELECTRICAL CONTRACTOR

FOR LOCATION OF WIRING FOR EACH HVAC UNIT.

5.

6.

7.
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SOLAR LAB

1

OFFICE

2

STORAGE

3

CLASSROOM

4

SOLAR LAB MECHANICAL DEMO PLANM-1.0

1 NOT TO SCALE

AHU

1

P(R)

(R)

1

EF

1

P(R)

UH

1

(E)

AC

1

(R)

1

AHU

2(R)

M (R)

DEMOLITION NOTES:
1. CUT AND CAP HOT WATER PIPING BACK

TO SHUT-OFF VALVES.

2. REMOVE AHU IN ITS ENTIRETY.

3. REMOVE WINDOW AIR CONDITIONER IN
ITS ENTIRETY.

4. COORDINATE REMOVAL OF PIPE
COVERING AND REPLACEMENT WITH
SUITABLE BASEBOARD COVERING TO
IMPROVE APPEARANCE AND SAFETY.

5. REMOVE DAMPER AND ACTUATOR.

2

2

3

4

NOTE THAT SUPPLY DUCT SERVES ONE (1)
DIFFUSER IN ADJACENT CLASSROOM.

T

T

(R)

(R)

(E) O.A. INTAKE
LOUVER

(E) O.A. INTAKE
LOUVER

(E) E.A.
DISCHARGE

LOUVER
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SOLAR LAB MECHANICAL NEW WORK PLANM-1.0

2 NOT TO SCALE

FCU

1

(N)

EF

1

UH

1

(E)

FCU

2(N)

NEW WORK NOTES:
1. PROVIDE NEW 6"Ø ROUND OR EQUIV.

RECTANGULAR METAL DUCT TO SERVE
OFFICE. PROVIDE NEW SUPPLY DIFFUSER
AND VOLUME DAMPER TO DELIVER 100
CFM. DIFFUSER BASIS OF DESIGN: TITUS
TDC-AA.

2. PROVIDE NEW FAN-COIL UNIT, CONTROLS,
ECONOMIZER MODULE, AND
CONDENSATE DRAIN LINE ACCORDING TO
MECHANICAL SCHEDULE AND
MANUFACTURER'S DIRECTIONS. CONNECT
TO EXISTING DUCTWORK. VERIFY ALL
DIMENSIONS IN THE FIELD..

3. PROVIDE NEW VRV HEAT PUMP
CONDENSING UNIT IN LIGHT COURT
OUTSIDE CLASSROOM WALL ACCORDING
TO MECHANICAL SCHEDULE AND
MANUFACTURER'S DIRECTIONS.

4. COORDINATE REMOVAL OF PIPE
COVERING AND REPLACEMENT WITH
SUITABLE BASEBOARD COVERING TO
IMPROVE APPEARANCE AND SAFETY.

5. ROUTE AND PROVIDE REFRIGERANT
PIPING TO BOTH FAN-COIL UNITS
ACCORDING TO MANUFACTURER'S
DIRECTIONS, INCLUDING ALL REQUIRED
FITTINGS AND ACCESSORIES.
REFRIGERANT PIPING SHOWN ON
DRAWINGS IS FOR ILLUSTRATIVE
PURPOSES ONLY.

6. UNSEAL AND REPAIR EXISTING OUTSIDE
AIR LOUVER OR REPLACE LOUVER AND
PROVIDE INSECT SCREEN AS NECESSARY.

7. ALL NEW AND EXISTING SUPPLY, RETURN,
AND OUTSIDE AIR DUCTWORK SHALL BE
INSULATED WITH 1-1/2" FIBERGLASS
INSULATING BLANKET WITH ALUMINUM
FOIL FACING. REPLACE OLD OR DAMAGED
INSULATION AS NECESSARY. A
NADCA-CERTIFIED AIR CLEANING
SPECIALIST SHALL CLEAN THE INTERIOR
OF ALL EXISTING DUCTWORK ACCORDING
TO NADCA AND SMACNA STANDARDS.

8. PROVIDE NEW BAROMETRIC RELIEF
DAMPER AND LOUVER IN PLACE OF
EXISTING WINDOW. DAMPER SHALL BE
SIZED FOR ECONOMIZER MODE WITH
1,765 CFM OF OUTSIDE AIR AT 500 FPM,
OR 3.5 SF OF DAMPER FACE AREA. BASIS
OF DESIGN: GREENHECK HPR-120.

9. COORDINATE NEW LOUVER IN DOOR FOR
RELIEF DURING ECONOMIZER MODE.
MINIMUM FREE AREA 1.25 SF. BASIS OF
DESIGN: DAYTON 5NKL8.

10. PROVIDE NEW 8"Ø ROUND OR EQUIV.
RECTANGULAR METAL DUCT TO SERVE
CLASSROOM. PROVIDE NEW SUPPLY
DIFFUSER AND VOLUME DAMPER TO
DELIVER 318 CFM. DIFFUSER BASIS OF
DESIGN: TITUS TDC-AA.

2

2

4

NOTE THAT SUPPLY DUCT SERVES ONE (1)
DIFFUSER IN ADJACENT CLASSROOM.

T

T

(N)

(N)

(E) O.A. INTAKE
LOUVER

(E) O.A. INTAKE
LOUVER

(E) E.A.
DISCHARGE

LOUVER

HP

1

(N)

5

3

(N) 12 x 12 SD
6"Ø 100 CFM

(N) 6"Ø EQUIV.

1

(E)

(E) E.A. OPENING (N)  E.A. GRILLE
TO FIT (E) DUCT

(E)

5

5

5

6

6

6

7

7

7
7

7

7

(N) BAROMETRIC RELIEF
DAMPER AND LOUVER

(E) 36"x18" (V.I.F.)

(E) 63"x18" (V.I.F.)

8

9

(E) 63"x18" (V.I.F.)

(E) 36"x18" (V.I.F.)

(R) 12 x 12 SD

(N) 24 x 24 SD
8"Ø 318 CFM

TYP. OF 2
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10
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VRV INDOOR UNIT SCHEDULE NOTES:
VRV INDOOR UNITS SHALL HAVE THE FOLLOWING FEATURES:

1. EASY INSTALLATION WITH AUTO-ADJUSTING OF AIRFLOW BASED ON
EXTERNAL STATIC PRESSURE.

2. EASY MAINTENANCE WITH SERVICE ACCESS FROM BELOW.
3. BUILT-IN CONDENSATE PUMP.
4. OPTIONAL MERV 8 AND 13 FILTERS.
5. OPTIONAL ENTHALPY ECONOMIZER KIT.
6. STANDARD LIMITED WARRANTY: 10-YEAR COMPRESSOR AND PARTS.
7. FCU THERMOSTATS MUST PROVIDE +/-1 DEGREE DEAD-BAND

SET-POINT AND CONTROL CAPABILITY.

VRV OUTDOOR UNIT SCHEDULE NOTES:
VRV OUTDOOR UNIT SHALL HAVE THE FOLLOWING FEATURES:

1. MANUFACTURER MUST BE CERTIFIED, LISTED, AND LABELED PER AHRI 1230.
2. SYSTEM RATING DATA BASED ON DESIGN AMBIENT CONDITIONS FOR COOLING AND HEATING.
3. SUBMITTED PERFORMANCE DATA MUST BE FULLY DE-RATED FOR ALL COMPONENTS AND

ACCESSORIES, INCLUDING BUT NOT LIMITED TO LINE LENGTH, VERTICAL SEPARATION,
CONNECTION RATIO, DESIGN CONDITIONS, CONDENSER COIL COATING.

4. CONDENSING UNIT MUST HAVE FULLY MODULATING INVERTER COMPRESSORS.
5. CONDENSING UNIT MUST HAVE AUTO-CHANGEOVER FUNCTIONS.
6. DEMAND LIMITING RELAY CONTACT MUST BE PROVIDED.
7. EEV ACTUATORS MUST BE REMOVABLE FROM VALVE BODY WITHOUT DISTURBING THE

REFRIGERANT SYSTEM.
8. MANUFACTURER'S SUBMITTAL MUST INCLUDE REFRIGERANT PIPING DIAGRAM WITH PIPE

DIAMETERS, LENGTHS, AND REFRIGERANT VOLUME.
9. SUBSTITUTE MANUFACTURER SHALL BE RESPONSIBLE FOR ADDITIONAL PIPING AND REFRIGERANT.
10. CONTRACTOR TO VERIFY PIPING DIMENSIONS.
11. INSTALLING CONTRACTOR MUST HAVE SUCCESSFULLY COMPLETED MANUFACTURER'S CERTIFIED

INSTALLATION CLASS WITHIN THE PAST 36 MONTHS.
12. CONTRACTOR TO FURNISH AND INSTALL INSULATION ON REFRIGERANT PIPING.
13. MANUFACTURER'S REPRESENTATIVE MUST HAVE LOCAL STOCK OF PARTS AND A

FACTORY-CERTIFIED TECHNICIAN ON STAFF.
14. MANUFACTURER'S REPRESENTATIVE SHALL PROVIDE PROOF OF ONGOING INSTALLATION TRAINING

AT THEIR LOCAL FACILITY FOR AT LEAST THE PAST 5 YEARS.
15. MANUFACTURER'S REPRESENTATIVE SHALL PROVIDE PROOF OF CONTINUOUS SALES AND

SUPPORT OF THEIR PRODUCTS FOR AT LEAST 15 YEARS.
16. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL DIRECT COSTS ASSOCIATED WITH

DEVIATIONS RESULTING FROM CHANGES IN DESIGN.
17. MANUFACTURER MUST PROVIDE 10 YEARS PARTS WARRANTY ON ALL FCUS, CONDENSING UNITS,

AND MODE CHANGEOVER DEVICES. WARRANTY CONDITIONS MUST BE CLARIFIED DURING
SUBMITTAL PHASE.

18. CONDENSING UNITS MUST BE FURNISHED WITH PROTECTIVE COIL COATING TO WITHSTAND ASTM
B117 SALT SPRAY TEST FOR A MINIMUM OF 1000 HOURS.

19. MANUFACTURER MUST CERTIFY AND SUBMIT SYSTEM PERFORMANCE AT EXTREME AMBIENT
CONDITIONS OF 122 °FDB IN COOLING MODE AND -4 °FWB IN HEATING MODE.
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Appendix A.III – SSM: Electrical E.0-01, EP.1-01 
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RACEWAY & WIRING RUN CONCEALED

IN WALLS OR ABOVE FINISHED CEILING

NOTE:

REFER TO MECHANICAL DRAWINGS FOR ALL APPLICABLE EQUIPMENT NAMEPLATE DATA AND

HORSEPOWER RATINGS.  COORDINATE ALL EQUIPMENT FLA, MCA AND MOCP RATINGS PRIOR

TO INSTALLING EQUIPMENT POWER FEEDERS AND OVERCURRENT DEVICES.  BRING ALL

DISCREPANCIES TO THE ATTENTION OF THE PROJECT ENGINEER PRIOR TO INSTALLATION.

COORDINATE ALL CONDUIT ROUTINGS WITH ALL EXISTING AND NEW UTILITIES.  COORDINATE

WORK WITH ALL CONTRACTORS PRIOR TO INSTALLATION.

PROJECT DEFINITIONS

Provide: This Contractor shall furnish and install complete with all appurtenance devices,

options, features, and supports to assure a complete and working installation in

accordance with all applicable codes and standards.

Furnish: This Contractor shall obtain and deliver to point of installation on the job for

installation by other trades.

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred

spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above

ceilings, unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished

occupied spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient

temperatures and weather conditions.  Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact

by building occupants.  Examples include above ceilings and in duct shafts.

Concealed, Exterior Installations: Concealed from view and protected from weather

conditions and physical contact by building occupants but subject to outdoor ambient

temperatures.  Examples include installations within unheated shelters.

CODES AND STANDARDS

Equipment, systems, materials, products and installations shall be in accordance with

plans, specifications and applicable requirements of the latest versions of the following:

1. National Electrical Code (NEC)

2. National Electrical Manufacturers' Association (NEMA)

3. Insulated Power Cable Engineers Association (IPCEA)

4. Institute of Electrical and Electronics Engineers (IEEE)

5. Occupational Safety and Health Administration (OSHA)

6. Americans With Disabilities Act (ADA)

7. International Building Code (IBC)

8. American National Standards Institute (ANSI)

9. National Fire Protection Association (NFPA); National Fire Codes (NFC)

10. Underwriters Laboratories (UL)

11. Local Codes and Ordinances

Contractor warrants that his Bid Price includes all labor, material, products, equipment,

appurtenances, devices, accessories, options, supports, and methods to provide a

complete system that complies with the codes, ordinances, laws and regulations listed

above.

PERMITS, TESTS, AND INSPECTIONS

Obtain permits, pay fees, and issue notices required by local codes, municipalities and

authorities having jurisdiction.

Provide copies of permits, certificates and test reports to the Architect, the Engineer and

the Owner.

UTILITIES

Contact all utilities and include in bid all charges related to electric service, telephone

service and cable service for the project.

All work required by the utilities associated with the various services shall be performed by

the electrical contractor at no additional cost to the Owner. All work shall be performed and

equipment/materials provided in accordance with the Utility Company's requirements.

COORDINATION

Coordinate work with the various trades and owner to assure an efficient and orderly

sequence of installation and construction.

Utilize space efficiently to maximize accessibility for other installations, for maintenance

and for repairs.

If Contractor installs work without coordinating with other trades and owner, and a conflict

occurs, Contractor shall remove the work and reinstall it without additional costs or

extensions of time. No claims shall be considered as a result of Contractor's failure to

coordinate.

Comply with requirements of authorities having jurisdiction and of utility company providing

electrical power and other services.

EQUIPMENT

Provide equipment, electrical components, devices and accessories that are listed and

labeled as defined in NFPA 70, Article 100.

Equipment shall be installed and start-up performed in strict accordance with the

manufacturer's recommendations. The contractor shall obtain installation instructions from

the manufacturer prior to installing the equipment. Installation instructions and diagrams

shall become part of the Operations and Maintenance Manuals.

PLANS AND SPECIFICATIONS

The plans and specifications are Bid Documents, and are for the purpose of illustrating the

general character and scope of work for contractors to prepare a bid proposal.

The plans are not shop drawings and do not dismiss the Contractor from the responsibility

of coordinating his work with the work of other trades and the building structure.

In addition to the work shown on the drawings and described in specifications, provide all

incidental work, labor, and material required to fulfill the intent of the plans and

specifications.

PROTECTION OF THE WORK

Protect the Work, equipment and materials from damage, dust, dirt, debris, moisture,

chemicals and water. Equipment and conduit openings shall be plugged, capped or

covered during construction.

At Contractor's expense, repair or replace, Work damaged by Contractor, to the

satisfaction of the Engineer.

WARRANTIES

Unless otherwise noted, provide a one year warranty, from the date of final acceptance by

the Owner, on labor, equipment, materials, products and installation.

MATERIALS, EQUIPMENT, AND INSTALLATION

GROUNDING AND BONDING

Insulated conductors shall be copper, with 600 volt green insulation unless otherwise

required by applicable code or authority having jurisdiction.

Bare copper conductors shall be stranded in accordance with ASTM B8.  Bonding

conductors shall be #4 AWG minimum.

Bolted connectors for conductors and pipes shall be copper, pressure type with at least

two bolts.

Exothermic welded connections - provide kits of types recommended by kit manufacturer

for materials being joined and installation conditions.

Ground rods shall be copper-clad steel, 3/4 inch diameter x 10 feet in length.

Provide a dedicated, insulated grounding conductor in each branch circuit or feeder, sized

in accordance with the latest edition of the National Electrical Code.

Underground grounding conductors shall be tinned copper, #2/0 AWG minimum. Bury at

least 24" below finished grade.

Use bolted connectors for pipe and equipment grounding conductor terminations.

Use exothermic welds for ground rod connections, underground connections, and for

bonding to structural steel.

Bond together building steel, metallic water piping, metallic process piping, metallic gas

piping, and grounding system in accordance with the latest edition of the National Electrical

Code.

RACEWAYS

Electrical Metallic Tubing (EMT):ANSI C80.3, zinc-coated steel, with compression fittings.

Intermediate Metal Conduit (IMC): ANSI C80.6, zinc-coated steel, with threaded fittings.

Rigid Metal Conduit (RMC): ANSI C80.1, zinc-coated steel with thread fittings, Rigid

Galvanized Steel (RGS)

Flexible Metal Conduit (FMC): Zinc-coated steel.

Liquid-tite Flexible Metal Conduit (LFMC): Zinc-coated steel with sunlight and oil resistant

plastic jacket.

Rigid Non-Metallic Conduit (RNC):  NEMA TC 2, Schedule 40 PVC or Schedule 80 PVC,

as indicated, with NEMA TC3 fittings.

Raceway Fittings:  Specifically designed for the raceway type with which used.

Use the following raceways for outdoor installations:

1. Exposed Outdoor Branch Circuits and Feeders:  Building Wire in RMC.

2. Concealed Outdoor Branch Circuits and Feeders:  Building Wire in RMC.

3. Underground Branch Circuits and Feeders:  Building Wire in RMC.

4. Connection to Vibrating Equipment:  Building Wire in LFMC.

Use the following raceways for indoor installations:

1. Exposed Feeders and Branch Circuits:  Building Wire in EMT.

2. Exposed Feeders and Branch Circuits subject to damage:  Building Wire in RMC.

3. Feeders Concealed in Ceilings or Partitions:  Building Wire in EMT.

4. Branch Circuits Concealed in Ceilings or Partitions:  Building wire in EMT or metal

clad cable (Type MC).

3. Connection to Vibrating Equipment:  Building Wire in FMC; except in wet or damp

locations, use LFMC.

4. Feeders or Branch Circuits in Damp or Wet Locations: Building Wire in RMC.

Conceal raceways and cables, unless otherwise indicated, within finished walls, ceilings,

and floors.

Install raceways and cables at least 6 inches away from parallel runs of hot water pipes.

Locate horizontal raceway runs above water piping.

Use temporary raceway caps to prevent foreign matter from entering.

Make conduit bends and offsets so ID is not reduced. Keep legs of bends in the same

plane and straight legs of offsets parallel, unless otherwise indicated.

Use raceway and cable fittings compatible with raceways and cables and suitable for use

and location.

Install pull wires in empty raceways. Use #14 AWG zinc-coated steel or monofilament

plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at

each end of the pull wire.

Connect motors and equipment subject to vibration, noise transmission, or movement with

a maximum of 72-inch flexible conduit. Install LFMC in wet or damp locations. Install

separate ground conductor across flexible connections.

Maintain fire ratings of walls, partitions, ceilings and floors at cable penetrations.  Seal with

UL Listed firestopoing materials

BOXES

Sheet Metal Outlet and Device Boxes: NEMA OS1

Cast Metal Outlet and Device Boxes: NEMA OS2

CONDUCTORS AND CABLES

Conductors #10 AWG and smaller shall be solid copper. Conductors larger than #10 AWG

shall be stranded copper.

Insulation: Thermoplastic, Type THHN/THWN, rated 75 deg C minimum.

Multi-Conductor Cable: Comply with NEMA WC70 for metal clad cable (Type MC) with

ground wire.

Wire Connectors and Splices: Units of size, ampacity rating, material, type, and class

suitable for service indicated.

Install splices and taps that are compatible with conductor material and that possess

equivalent or better mechanical strength and insulation ratings than unspliced conductors.

Install wiring at outlets with at least 12 inches of slack conductor at each outlet.

Connect outlet and component connections to wiring systems and to ground. Tighten

electrical connectors and terminals, according to manufacturer's published torque values.

If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.

Use manufacturer approved pulling compound or lubricant where necessary, compound

used must not deteriorate conductor or insulation. Do not exceed manufacturer's

recommended maximum pulling tensions and sidewall pressure values.

SUPPORTING DEVICES

Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities

having jurisdiction.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

Channel Thickness: Selected to suit structural loading.

Fittings and Accessories: Products of the same manufacturer as channel supports.

Fittings and Accessory Materials: Same as channels and angles, except metal items may

be stainless steel.

Panelboards (cont)

Label each panelboard with a nameplate complying with requirements for identification

specified under "Electrical Identification" above.

Label each branch circuit device in distribution panelboards with a nameplate complying

with requirements for identification specified under "Electrical Identification" above.

Load Balancing: After Substantial Completion, but not more than 60 days after Final

Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule

of the facility and at time directed. Avoid disrupting critical 24-hour services such as

fax machines and on-line data processing, computing, transmitting, and receiving

equipment.

3. After circuit changes, recheck loads during normal load period. Record all load

readings before and after changes and submit test records.

4. Tolerance: Difference exceeding 20 percent between phase loads, within a

panelboard, is not acceptable. Re-balance and recheck as necessary to meet this

minimum requirement.

DISCONNECT SWITCHES

Fusible Switches

1, Type HD, heavy duty, single throw, 600 VAC: UL 98 and NEMA KS1, horsepower

rated, with cartridge fuse interiors to accommodate indicated fuses, lockable handle

with capability to accept two pad locks, and interlocked with cover in closed position.

Non-fusible Switches

1. Type HD, Heavy Duty, Single Throw, 600VAC, 1200 A and Smaller: UL 98 and

NEMA KS 1, horsepower rated, lockable handle with capability to accept three

padlocks, and interlocked with cover in closed position.

Accessories:Provide equipment grounding kits for all disconnect switches.

APPLICATION AND INSTALLATION

If mounting heights or other location criteria are not indicated, arrange and install

components and equipment to provide the maximum possible headroom.

Materials and Components: Install level, plumb, and parallel and perpendicular to other

building systems and components, unless otherwise indicated.

Equipment: Install to facilitate service, maintenance, and repair or replacement of

components. Connect for ease of disconnecting, with minimum interference with other

installations.

FIRESTOPPING

Apply fire-stopping to cable and raceway penetrations of fire-rated assemblies to maintain

fire resistance rating of the assembly.

FIELD QUALITY CONTROL

A. Inspect installed components for damage and faulty work, including the following:

1. Raceways.

2. Building wire and connectors.

3. Supporting devices for electrical components.

4. Electrical identification.

5. Electricity-metering components.

6. Electrical demolition.

CLEANING AND PROTECTION

On completion of installation, including outlets, fittings, and devices, inspect exposed

finish.  Remove burrs, dirt, paint spots, and construction debris.

Protect equipment and installations and maintain conditions to ensure that coatings,

finishes, and cabinets are without damage or deterioration at time of Substantial

Completion.

APPLICATION AND INSTALLATION

If mounting heights or other location criteria are not indicated, arrange and install

components and equipment to provide the maximum possible headroom.

Materials and Components: Install level, plumb, and parallel and perpendicular to other

building systems and components, unless otherwise indicated.

Equipment: Install to facilitate service, maintenance, and repair or replacement of

components. Connect for ease of disconnecting, with minimum interference with other

installations.

Supporting Devices (cont)

Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps, threaded

C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or

click-type hangers.

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

Expansion Anchors: Carbon-steel wedge or sleeve type to comply with ACI 318, Appendix

D.

Damp Locations and Outdoors: hot-dip galvanized materials, U-channel system

components.

Dry Locations: Steel materials.

Selection of Supports: Comply with manufacturer's written instructions.

Strength of Supports: Adequate to carry present and future loads, times a safety factor of at

least four; minimum of 200-lb design load.

Install support devices to securely and permanently fasten and support electrical

components.

Install individual and multiple raceway hangers to support raceways. Provide U-bolts,

clamps, attachments, and other hardware necessary for hanger assemblies and for

securing hanger rods and conduits.

Support parallel runs of horizontal raceways together on trapeze or bracket-type hangers.

Size supports for multiple raceway installations so capacity can be increased by 25 percent

minimum in the future.

Support sheet-metal boxes directly from the building structure or by bar hangers. If bar

hangers are used, attach bar to raceways on opposite sides of the box and support the

raceway with an approved fastener not more than 24 inches from the box.

Install metal channel racks for mounting cabinets, panelboards, pull and junction boxes, and

other devices unless they are mounted directly to structural elements of adequate strength.

Install sleeves for cable penetrations of concrete slabs and walls unless core-drilled holes

are used. Install sleeves for cable and raceway penetrations of masonry and fire-rated

gypsum walls and of all other fire-rated floor and wall assemblies.

ELECTRICAL IDENTIFICATION

Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine plastic

laminate punched or drilled for mechanical fasteners 1/16-inch minimum thickness for signs

up to 20 sq. in. and 1/8-inch minimum thickness for larger sizes. Engraved legend shall be

black letters on white background.

Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32

stainless-steel machine screws with nuts and flat and lock washers.

Install at locations for most convenient viewing without interference with operation and

maintenance of equipment.

Color code 480/277-V system secondary service, feeder, and branch-circuit conductors

throughout the secondary electrical system as follows:

Phase A:  Brown

Phase B:  Orange

Phase C:  Yellow.

Neutral:    White

Ground:   Green

Color code 208/120-V system secondary service, feeder, and branch-circuit conductors

throughout the secondary electrical system as follows:

Phase A:  Black.

Phase B:  Red.

Phase C:  Blue.

Neutral:    White

Ground:   Green

Install engraved-laminated nameplates with white letters on black background with minimum

3/8-inch high lettering with equipment designation and voltage.

WIRING DEVICES

Convenience Receptacles: 125V, 20 Amp. Comply with NEMA WD1, NEMA WD6,

configuration 5-20R, and UL 498. Finish as selected by the Owner.

Ground Fault Circuit Interrupter Receptacles: Straight Blade, non-feed through type.

Comply with NEMA WD1, NEMA WD6, UL498, and UL493, Class A, and include indicator

light that is lighted when device is tripped.

Switches: 120/277 V, 20 Amps, Rocker Type. Comply with NEMA WD1, and UL 20. Finish

as selected by the Owner.

Wall Box Dimmers, where indicated:

1. Modular full wave, solid-state units with integral on-off switches with audible

frequency and EMI/RFI suppression filters.

2. Control shall be continuously adjustable slider with single pole or three way switching.

Comply with UL 1472.

Wall Switch Type Occupancy Sensors, where indicated: Infra red and ultrasonic, adaptive

technology type, 120/277V, adjustable time delay up to 20 minutes, 180 degree field of view

with a minimum coverage area of 900 sq. ft.

Install ground pin of vertically orientated receptacles up, and on horizontally mounted

receptacles to the right.

Install cover plates on all wiring devices. Group adjacent devices under a common cover

plate. Wall plates shall be brushed stainless steel, unless noted otherwise.

Replace all devices that have been in temporary use during construction.

Install all wiring devices in finished spaces flush, unless otherwise noted.

Install wall box dimmers in accordance with their rating. Do nut use shared neutrals.

PANELBOARDS

Enclosures shall be flush or surface as indicated on the plans, NEMA Type 1, unless

otherwise noted. Provide hinged front cover such that the entire front trim is hinged to box

and with standard door within hinged trim cover.

Backboxes shall be galvanized steel. Panels and trim shall be steel and galvanized steel,

factory finished immediately after cleaning and pre-treating with manufacturer's standard

two-coat, baked enamel finish consisting of prime coat and thermosetting top coat.

Phase, Neutral, and Ground Buses shall be hard drawn copper, 98% conductivity.

Where double-width panels are indicated, provide sub-feed or through-feed lugs in the first

half to feed the second half.

Install panelboards and accessories according to NECA 407.

Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed

panelboards with fronts uniformly flush with wall finish and mating with back box.

Stub four 1 inch empty conduits from flush mounted panelboards into accessible ceiling

space or space designated to be ceiling space in the future.

Install filler plates in unused openings.

Create a directory to indicate installed circuit loads after balancing panelboard loads;

incorporate Owner's final room designations. Obtain approval before installing. Use a

computer or typewriter to create directory; hand written directories are not acceptable.

ELECTRICAL SPECIFICATIONS

SCOPE OF THE WORK

WORK SHOWN ON DRAWINGS AND ADDENDA INCLUDING, BUT NOT LIMITED TO,

THE FOLLOWING:

1. PROVIDE POWER TO SOLAR TRAINING EQUIPMENT.

2. PROVIDE POWER TO HVAC UNITS AS INDICATED.

3. PROVIDE GROUNDING AS INDICATED.

PROVIDE INCIDENTAL WORK AND MATERIALS REQUIRED TO FULFILL THE INTENT

OF THE DRAWINGS, INCLUDE LABOR, MATERIALS, DEVICES, CONTROLS,

SUPPORTS, ANCHORS AND METHODS PECULIAR TO THE EQUIPMENT OR

SYSTEMS.

1. PROVIDE ALL LABOR, SUPERVISION, MATERIALS, AND EQUIPMENT REQUIRED FOR THE WORK AS

SHOWN ON THE DRAWINGS AND AS DESCRIBED IN THE CONTRACT DOCUMENTS.

2. WORK SHALL BE IN STRICT ACCORDANCE WITH THE LATEST EDITION OF THE NATIONAL

ELECTRICAL CODE (NFPA 70), NFPA 72, ALL APPLICABLE STATE AND LOCAL CODES, AND O.S.H.A.

3. WORK SHALL BE INSTALLED AND PERFORMED IN A WORKMAN LIKE MANNER CONSISTENT WITH

APPLICABLE INDUSTRY STANDARDS.

4. EQUIPMENT INSTALLATIONS SHALL CONFORM TO THE EQUIPMENT MANUFACTURE'S WRITTEN

INSTRUCTIONS AND ALL APPLICABLE INDUSTRY STANDARDS. INSTALL EQUIPMENT IN STRICT

COMPLIANCE WITH THE MANUFACTURER'S WRITTEN INSTRUCTIONS.

5. INVESTIGATE AND VERIFY ALL DIMENSIONS AND FIELD CONDITIONS PRIOR TO PURCHASING,

FABRICATING, OR INSTALLING MATERIALS, EQUIPMENT OR SYSTEMS.

6. COORDINATE INSTALLATION OF WORK WITH EXISTING CONDITIONS AND ALL OTHER SYSTEMS

BEING INSTALLED.

7. EXAMINE THE EXISTING CONDITIONS IN DETAIL. INCLUDE IN THE BID PRICE COSTS FOR

EQUIPMENT, MATERIAL AND LABOR TO PERFORM WORK REQUIRED, INCLUDING: MODIFICATIONS,

ALTERATIONS,ADDITIONS, CUTTING, PATCHING, REPAIRING, FINISHING, RELOCATING, AND

SUPPORTING TO ACCOMMODATE THE WORK OF THE BID DOCUMENTS. NO CLAIMS WILL BE

CONSIDERED AS A RESULT OF CONTRACTOR FAILURE TO INVESTIGATE THE SITE IN A DETAILED

AND COMPLETE MANNER.

8. ALL EQUIPMENT INDICATED FOR REMOVAL SHALL REMAIN THE PROPERTY OF OWNER AND

SHALL BE STORED OR DISPOSED OF AT THE DIRECTION OF THE OWNER.

9. WORK REQUIRING THE SHUTDOWN OF EXISTING SYSTEMS OR EQUIPMENT SHALL BE

COORDINATED SO LENGTH OF DOWN TIME IS MINIMIZED.  ALL SYSTEM OR EQUIPMENT

SHUTDOWNS SHALL BE COORDINATED WITH OWNER PRIOR TO START OF CONSTRUCTION, AND

DONE ON STRAIGHT OR PREMIUM TIME AS DIRECTED BY OWNER.  BID SHALL INCLUDE ADDER

FOR DOING WORK ON PREMIUM TIME.

10. PROPERTY DAMAGED DURING CONSTRUCTION SHALL BE REPAIRED OR REPLACED BY THE

CONTRACTOR AT NO ADDITIONAL COST.

11. PROVIDE SEPARATE NEUTRAL FOR EACH BRANCH CIRCUIT.

12. PROVIDE SEPARATE GREEN INSULATED GROUND WIRE FOR EACH FEEDER AND BRANCH

CIRCUIT.

13. IN FINISHED AREAS CONCEAL RACEWAYS AND WIRING IN WALLS, PIPE CHASES, ABOVE CEILINGS

OR UTILITY SPACES, UNLESS INSTALLATION OF SURFACE MOUNTED RACEWAYS HAS THE PRIOR

APPROVAL OF THE OWNER.

14. INSTALL RACEWAYS TIGHT TO SLABS, BEAMS, JOISTS, COLUMNS, WALLS, AND OTHER

PERMANENT ELEMENTS OF THE BUILDING. ALLOW SUFFICIENT SPACE ABOVE REMOVABLE

CEILING PANELS TO ALLOW FOR PANEL REMOVAL.

15. PROVIDE GROUNDING FOR ALL ELECTRICAL ENCLOSURES ,CABLE TRAYS, AND EQUIPMENT AND

FOR ALL METAL PIPING IN THE BUILDING (ELECTRICAL CONDUIT, WATER PIPING, SPRINKLER

PIPING, ETC.) IN ACCORDANCE WITH THE LATEST EDITION OF THE NATIONAL ELECTRICAL CODE

(NFPA 70). CONNECT THE GROUNDING FOR THIS EQUIPMENT TO THE BUILDING'S EXISTING

GROUND SYSTEM.

16. ELECTRICAL PANELS INSTALLED OR MODIFIED UNDER THIS CONTRACT SHALL BE PROVIDED

WITH UP-TO-DATE TYPED PANEL SCHEDULES. SCHEDULES SHALL BE MOUNTED IN PLASTIC

HOLDERS ON THE INSIDE OF THE PANEL ENCLOSURE.

17. PROVIDE LATERAL SEISMIC RESTRAINTS AS REQUIRED IN ACCORDANCE WITH THE LATEST

BUILDING CODE FOR ALL EQUIPMENT AND RACEWAYS AS DESCRIBED WITHIN THE CODE.

18. PROVIDE ALL MISCELLANEOUS STEEL SHAPES, HANGERS, RODS, STRAPS, ETC. REQUIRED FOR

THE INSTALLATION OF EQUIPMENT UNDER THIS CONTRACT.

19. PROVIDE APPLICABLE PLUGS OR COVERS FOR ALL EXISTING AND NEW OPENINGS IN CONDUIT

FITTINGS, J-BOXES, ETC. CAUSED BY DEMOLITION OR NEW WORK.

20. DEVICES REMOVED DURING DEMOLITION SHALL BE RETURNED TO THE OWNER OR DISPOSED OF

AS DIRECTED BY THE OWNER.

21. REMOVE ALL EXISTING EXPOSED CONDUIT THAT HAS BEEN ABANDONED AND NOT RE-USED AS A

PART OF THIS WORK.

22. CONTRACTOR IS RESPONSIBLE FOR THE DEMOLITION AND REMOVAL OF ALL EQUIPMENT ETC.,

NOT SHOWN ON THESE DRAWINGS TO BE RE-USED. CAP AND SEAL ALL UNUSED OR ABANDONED

ROOF OR WALL OPENINGS.

23. WHERE EXISTING SYSTEMS OR ITEMS ARE REQUIRED TO BE RELOCATED, REROUTED, OR

REMOVED AND REINSTALLED AS INDICATED ON THE DRAWINGS OR AS NECESSARY FOR THE

INSTALLATION OF THE NEW WORK, PROVIDE NEW MATERIALS TO MATCH EXISTING AS REQUIRED

TO PERFORM THE TASK INDICATED.

24. PROVIDE FIRE STOPPING AT ALL PENETRATIONS OF RATED FLOORS AND WALLS.  FIRE

STOPPING SHALL BE HILTI CAULK CP-606 AND FOAM CP620. FIRE STOPPING SHALL BE PROVIDED

BY THIS CONTRACTOR.

25. THE CONSTRUCTION AREA SHALL NOT BE LEFT WITHOUT SUFFICIENT ILLUMINATION.

CONTRACTOR SHALL PROVIDE TEMPORARY LIGHTING AS REQUIRED.  TEMPORARY LIGHTING

SHALL BE EQUIPPED WITH ON/OFF SWITCHES.

26. WIRING AND ASSOCIATED RACEWAYS NOT SHOWN ON THE DRAWINGS SHALL BE SIZED PER THE

LATEST EDITION OF THE NATIONAL ELECTRICAL CODE (NFPA 70) UNLESS NOTED OTHERWISE.

27. MINIMUM RACEWAY SIZE SHALL BE 3/4” UNLESS NOTED OTHERWISE.

28. CONDUIT ROUTED ABOVE GRADE OUTDOORS, EXPOSED, SHALL BE RIGID ALUMINUM CONDUIT.

29. WIRING SHALL BE COPPER 600-VOLT INSULATION TYPE THHN/THWN.

30. PROVIDE LABELS ON ALL NEW EQUIPMENT INSTALLED.

ELECTRICAL GENERAL NOTES

REMOVAL

PROPOSED ITEM

EXISTING ITEM

RACEWAY TURNING UP

RACEWAY TURNING DOWN

CEILING MOUNTED LIGHTING FIXTURE

WALL MOUNTED LIGHTING FIXTURE

EMERGENCY BATTERY LIGHT FIXTURE

EXIT SIGN

EXIT SIGN W/ UNIT MOUNTED

EMERGENCY LIGHT

ENCLOSED CIRCUIT BREAKER

DISCONNECT SWITCH

DUPLEX CONVENIENCE OUTLET

QUADRAPLEX CONVENIENCE OUTLET

SPECIAL PURPOSE OUTLET

MOTOR

JUNCTION BOXJ

120/240V NORMAL POWER PANEL

REMOVAL NOTE

INSTALLATION NOTE
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SCALE: 

1
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POWER PLAN - PROPOSED

DISCONNECT AND REPLACE EXISTING RECEPTACLE.

DISCONNECT AND REMOVE EXISTING PHONE. COIL WIRES ABOVE

CEILING AND LEAVE. WIRE MOLD SHALL BE REMOVED. ALL WIRES

ASSOCIATED WITH WIRE MOLD SHALL BE REMOVED.

WIRE MOLD SHALL BE REMOVED. ALL WIRES ASSOCIATED WITH

WIRE MOLD SHALL BE REMOVED.

DISCONNECT AND REMOVE 20A-1P CIRCUIT BREAKERS. REPLACE

WITH (3) 20A-2P & (1) 80A-2P CIRCUIT BREAKERS. NEW CIRCUIT

BREAKERS SHALL MATCH EXISTING MANUFACTURER.

REMOVAL NOTES:

1

EXISTING WOODHEAD 35' CORD REEL, PART# 945-3, OR OWNER

APPROVED EQUAL WITH UNISTRUT  SUPPORT ABOVE CEILING FOR

CORD REEL AND 20A 120V DUPLEX RECEPTACLE.

PANEL PGA IS LOCATED IN THE ADJACENT CLASSROOM.

APPROXIMATELY 50' AWAY FROM THIS POINT.

CONNECT TO UNSWITCH LEG OF LIGHTING CIRCUIT.

PROVIDE CONDUIT, WIRE, AND SWITCH FOR NEW PV MODULE LED

LIGHTS

EXISTING CEILING LIGHT LENS SHALL BE REPLACED.

ELECTRICAL CONTRACTOR SHALL VERIFY WITH MECHANICAL

CONTRACTOR FINAL OVERCURRENT PROTECTION DEVICE BEFORE

PURCHASE OF EQUIPMENT.

PROVIDE MANUAL TRANSFER SWITCH, RELIANCE CONTROLS

CATALOG #A310C OR APPROVED EQUAL.

INSTALLATION NOTES:

1

2

2

3

GENERAL NOTE

EMT SHALL BE FURNISHED AND

INSTALLED WITH COMPRESSION

STEEL FITTINGS.

NO SCALE

SINGLE LINE DIAGRAM- PROPOSED

NO SCALE

SINGLE LINE DIAGRAM- EXISTING

NO SCALE

STANDARD PANEL DETAIL
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4
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