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GENERAL STRUCTURAL NOTES
1. GOVERNING BUILDING CODE - 2021 MICHIGAN BUILDING CODE

2. THE STRUCTURAL NOTES ARE INTENDED TO AUGMENT THE DRAWINGS AND
SPECIFICATIONS.  SHOULD CONFLICTS EXIST BETWEEN THE DRAWINGS,
SPECIFICATIONS AND THE STRUCTURAL NOTES, THE STRICTEST PROVISION
SHALL GOVERN.

3. THE STRUCTURAL DRAWINGS FORM AN INTEGRAL PART OF THE CONTRACT
DOCUMENTS, WHICH INCLUDE ARCHITECTURAL, STRUCTURAL,
MECHANICAL, ELECTRICAL, SITE DRAWINGS AND SPECIFICATIONS.
COORDINATE THE STRUCTURAL DRAWINGS WITH THE REQUIREMENTS
SHOWN IN THE OTHER COMPONENTS OF THE CONTRACT DOCUMENTS.

4. TYPICAL DETAILS AND OTHER DETAILS APPLY TO CONDITIONS THAT ARE
SIMILAR TO THE CONDITIONS DESCRIBED IN THE DETAILS, EVEN IF THEY ARE
NOT SPECIFICALLY REFERENCED ON THE PLANS.

5. THE CONTRACTOR IS RESPONSIBLE FOR MEANS, METHODS, SEQUENCES AND
PROCEDURES OF CONSTRUCTION.

6. THE STRUCTURE IS DESIGNED TO BE SELF SUPPORTING AND STABLE AFTER THE
BUILDING IS FULLY COMPLETED.  DETERMINE ERECTION PROCEDURE AND
SEQUENCE, AND TO ENSURE THE SAFETY OF THE BUILDING AND ITS
COMPONENT PARTS DURING ERECTION.  THIS INCLUDES THE ADDITION OF
TEMPORARY BRACING, GUYS OR TIE DOWNS IF NECESSARY.  RETAIN
OWNERSHIP OF SUCH MATERIAL AFTER COMPLETION OF THE PROJECT.

7. CONSTRUCTION SHALL COMPLY FULLY WITH THE APPLICABLE PROVISIONS
OF OSHA AND THE LOCAL GOVERNING CODES, LATEST EDITION, AND ALL
REQUIREMENTS SPECIFIED IN THE CODES SHALL BE ADHERED TO AS IF THEY
WERE CALLED FOR OR SHOWN ON THE DRAWINGS.  THIS SHALL NOT BE
CONSTRUED TO MEAN THAT REQUIREMENTS SET FORTH ON THE DRAWING
MAY BE MODIFIED BECAUSE THEY ARE MORE STRINGENT THAN THE CODE
REQUIREMENTS OR BECAUSE THEY ARE NOT SPECIFICALLY REQUIRED BY
CODE.

DESIGN LOADS
1. THE STRUCTURE IS DESIGNED FOR THE FOLLOWING LIVE LOADS IN ADDITION

TO THE LATERAL LOADS AND SUPERIMPOSED DEAD LOADS AND
SELF-WEIGHT OF THE STRUCTURE.  WHERE APPLICABLE, THE LIVE LOADS ARE
REDUCED IN ACCORDANCE WITH THE PROVISIONS OF THE BUILDING CODE.
THE SNOW LOADS ON LOWER ROOFS ADJACENT TO HIGH ROOFS OR
SLOPED ROOFS ARE INCREASED FOR THE EFFECT OF DRIFTING.

2. BUILDING IS NOT DESIGNED FOR FUTURE VERTICAL OR HORIZONTAL
EXPANSION.

LIVE LOAD
ROOF SNOW LOAD:

GROUND SNOW LOAD: 25 PSF
FLAT ROOF SNOW LOAD (MINIMUM ROOF LOAD): 17.5 PSF
SNOW EXPOSURE FACTOR: 1.0
SNOW LOAD IMPORTANCE FACTOR: 1.0
THERMAL FACTOR: 1.0
ADDITIONAL LOADING DUE TO DRIFTING AT CHANGES IN ROOF ELEVATIONS
AND ICE AT OVERHANGS PER APPLICABLE CODE.

DEAD LOAD
EXISTING ROOF: 30 PSF
CHILLER: 25,900 LBS.
OPEN COOLING TOWER: 19,090 LBS.

WIND LOAD
BASIC DESIGN WIND SPEED, V: 115 MPH
ALLOWABLE STRESS DESIGN WIND SPEED, Vasd: 90 MPH
EXPOSURE CATEGORY: C
INTERNAL PRESSURE COEFFICIENT: 0.18

SEISMIC LOAD
DESIGN CATEGORY: B
SITE CLASSIFICATION: D - DEFAULT
SEISMIC IMPORTANCE FACTOR: 1.00

Ss = 0.094
S1 = 0.046
SDs = 0.100
SD1 = 0.073

STRUCTURAL STEEL
1. ALL STRUCTURAL STEEL SHALL CONFORM TO THE 14TH EDITION OF THE LOAD

AND RESISTANCE FACTOR DESIGN (L.R.F.D.) “MANUAL OF STEEL
CONSTRUCTION” OF THE AISC.

2. STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING ASTM
SPECIFICATIONS AND MINIMUM YIELD STRENGTHS:

MEMBER ASTM MIN. YIELD STRENGTH
W SHAPES A992 50 KSI
HSS TUBES A500 (GRADE B) 46 KSI
ROUND HSS TUBES A500 (GRADE B) 42 KSI
PIPE A53 (GRADE B) 35 KSI
MISC. PLATES/SHAPES  A992 50KSI
CONNECTION BOLTS     A325 92 KSI
ANCHOR BOLTS F1554 36 KSI
THREADED RODS A36 36 KSI

3. WELDING SHALL BE DONE WITH APPROPRIATE E70 SERIES ELECTRODES
COMPATIBLE WITH THE NEW AND EXISTING STEEL.  WELDS AND WELDING
PROCEDURES SHALL CONFORM TO THE "STRUCTURAL WELDING CODE -
STEEL" OF THE AMERICAN WELDING SOCIETY ANSI/AWS D1.1.

4. WHERE FIELD REVISIONS ARE REQUIRED DUE TO UNFORESEEN
CIRCUMSTANCES, SUBMIT ALL CHANGES FOR REVIEW TO THE PROFESSIONAL
ENGINEER.

5. THE LENGTH, DIMENSION AND CONNECTION DETAIL FROM NEW
STRUCTURAL MEMBERS TO THE EXISTING STRUCTURE SHALL BE FIELD VERIFIED
BEFORE FABRICATION.  FIELD MODIFICATIONS TO THE FABRICATED MEMBER
OR CONNECTION ARE NOT ALLOWED WITHOUT PRIOR APPROVAL BY THE
ARCHITECT/ENGINEER OF THE CONTRACTOR'S SKETCHES OR SHOP
DRAWINGS REFLECTING THESE MODIFICATIONS.

6. WELDING SHALL BE DONE BY WELDERS QUALIFIED IN ACCORDANCE WITH
THE REQUIREMENTS OF THE CURRENT "STRUCTURAL WELDING CODE - STEEL",
AMERICAN WELDING SOCIETY, AWS D1.1.

EXISTING STEEL JOISTS:
1. EXISTING STEEL JOISTS ARE ASSUMED TO BE A36 STEEL.

2. THE MANUFACTURER OF THE JOISTS IS ASSUMED TO BE A MEMBER OF THE
STEEL JOIST INSTITUTE.

3. FABRICATED TRUSSES ARE ASSUMED TO BE BUILT PER ORIGINAL
CONSTRUCTION DOCUMENTS.

4. REFER TO DETAILS FOR REINFORCEMENT OF EXISTING TRUSSES.

NEW COOLING TOWER
(WEIGHT = 20,858 LBS)
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SECTIONS & DETAILS

Scale: 3/8" = 1'-0"
CHILLER SECTION DETAIL1

NEW CHILLER
(WEIGHT = 30,258 LBS)

EX. 20HS JOIST @ 5'-0"
O.C. (TYPICAL)

NEW W10x15 BEAM

NEW W12x26 BEAM (BELOW)

EX. T1 STEEL TRUSS

NEW WT6x13 VERTICAL NEW WT6x13 VERTICAL 

EX. W10x11.5

EX. W16x26

EX. W16x26

EX. W18x40

2
S102

Scale: 3/8" = 1'-0"
CHILLER SECTION DETAIL2

EX. 20HS JOIST @ 5'-0"
O.C. (TYPICAL)

NEW 3" SCH40 STEEL PIPE COLUMN
W/ 12" STEEL CAP AND BASE PLATES
ATTACHED W/ (4) 34"Ø A325 STEEL
BOLTS EACH

NEW W10x15 BEAM

NEW W12x26 BEAM (BELOW)

EX. T1 STEEL TRUSS

NEW WT6x13 VERTICAL 

NEW CHILLER
(WEIGHT = 30,258 LBS)

NOTES:
1. ALL STEEL REINFORCEMENT TO BE FIELD WELDED TO

EXISTING STEEL.
2. CONTRACTOR TO FIELD VERIFY ALL DIMENSIONS

PRIOR TO INSTALLATION OF REINFORCEMENT.

NOTES:
1. ALL STEEL REINFORCEMENT TO BE FIELD WELDED TO

EXISTING STEEL.
2. CONTRACTOR TO FIELD VERIFY ALL DIMENSIONS

PRIOR TO INSTALLATION OF REINFORCEMENT.

3/16" TYP.

ATTACH NEW BEAM W/
(3) 34"Ø A325 STEEL BOLTS

Scale: 3/8" = 1'-0"
CHILLER SECTION DETAIL7

EX. C10

EX. W8x10 

EX. W16x26 

NEW COOLING TOWER
(WEIGHT = 20,858 LBS)

EX. W14x34  BEAM

TOP OF EXISTING ROOF

EX. STEEL RAIL

NEW COOLING TOWER TO
BE PLACED DIRECTLY OVER
STEEL BEAMS BELOW

EX. HSS5x5  COLUMN

EX. W8x10 

3
4" SHEAR PLATE
ATTACHED W/ (3) 34"Ø
A325 STEEL BOLTS

3/16" (3) SIDES

NEW 3" SCH40 STEEL PIPE COLUMN
W/ 12" STEEL CAP AND BASE PLATES
ATTACHED W/ (4) 34"Ø A325 STEEL
BOLTS EACH

NEW 3" SCH40 STEEL PIPE COLUMN
W/ 12" STEEL CAP AND BASE PLATES
ATTACHED W/ (4) 34"Ø A325 STEEL
BOLTS EACH

EX. (2) L2 1/2 x 2 x 3/16
TO BE REINFORCED (SEE
DETAIL 5/S102) EX. (2) L2 1/2 x 2 x 3/16

TO BE REINFORCED (SEE
DETAIL 5/S102)

NEW WT6x13 VERTICAL 

Scale: 3/8" = 1'-0"
REINFORCED TRUSS - T14

NEW WT6x13 VERTICAL 

EX. (2) L3 1/2 x 3 x 1/4
TO BE REINFORCED (SEE
DETAIL 5/S102)

EX. (2) L2 1/2 x 2 x 5/16
TO BE REINFORCED (SEE
DETAIL 5/S102)

EX. (2) L3 x 2 x 1/4 TO BE
REINFORCED (SEE
DETAIL 5/S102) Scale: 3/8" = 1'-0"

REINFORCED WEB5

NEW 1"Ø A36 STEEL BAR
EACH SIDE OF AS
SHOWN

EXISTING TRUSS WEB

1/4
1-12

Scale: 3/8" = 1'-0"
TRUSS ATTACHMENT DETAIL6

NEW W12x26 BEAM (BELOW)

EX. T1 STEEL TRUSS

NEW WT6x13 VERTICAL 

3/16" TYP.

ATTACH NEW BEAM W/
(3) 34"Ø A325 STEEL BOLTS

3/16" TYP.

6/S102
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1. COORDINATE NEW PIPING WITH BUILDING STRUCTURAL CONDITIONS,
EQUIPMENT MANUFACTURER RECOMMENDATIONS AND ALL OTHER
TRADES TO AVOID INTERFERENCES.

2. PROVIDE ACCESS AROUND ALL NEW EQUIPMENT PER
MANUFACTURERS RECOMMENDATIONS.

3. ALL MECHANICAL RELATED CORING THROUGH WALLS AND FLOORS
SHALL BE BY MECHANICAL CONTRACTOR. SEAL ALL PENETRATIONS
THROUGH RATED WALLS AND FLOORS WITH U.L. RATED CAULK
SEALANT IN ACCORDANCE WITH THE SPECIFICATION REQUIREMENTS.

1. COORDINATE SHUT-DOWN OF ANY SYSTEM WITH THE BUILDING
SERVICES PERSONNEL PRIOR TO SYSTEM SHUT-DOWN.

2. REMOVE (INCLUDING DISCONNECTION OF) MECHANICAL SERVICE AS
INDICATED AND/OR DESCRIBED ALONG WITH PIPING, HANGERS,
SUPPORTS, CONTROLS AND ALL RELATED ACCESSORIES.

3. FIELD VERIFY EXACT SIZE AND LOCATION OF ALL EXISTING SERVICES
PRIOR TO DEMOLITION.

4. WHERE DAMAGE OCCURS DURING DEMOLITION, THE CONTRACTOR
SHALL REPAIR AS REQUIRED SO AS TO BE COMPATIBLE WITH
EXISTING.

5. WHERE DUCT AND/OR PIPE INSULATION HAS BEEN DAMAGED, THE
CONTRACTOR SHALL REPAIR AS REQUIRED SO AS TO BE COMPATIBLE
WITH EXISTING.

6. ALL ITEMS DEMOLISHED SHALL BE REMOVED FROM THE SITE AND
DISPOSED OF PROPERLY, UNLESS NOTED OTHERWISE.

7. LIMITS OF DEMOLITION ARE INDICATED ON THE DRAWINGS. SHOULD
EXISTING FIELD CONDITIONS REQUIRE MODIFICATIONS OF THESE
LIMITS FOR THE PROPER INSTALLATION OF NEW WORK, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR SUCH MODIFICATIONS.

8. CAP AND SEAL AIRTIGHT ALL UNUSED OPENINGS ON THE RETURN
AND SUPPLY DUCTWORK.

GENERAL NOTES:

1. PROVIDE MATERIALS AND EQUIPMENT AND EXECUTE THE WORK,
INCLUDING ALL TESTING AND INSPECTIONS, IN COMPLIANCE WITH THE
APPLICABLE PROVISIONS OF FEDERAL, STATE AND LOCAL
GOVERNMENT LAWS, ORDINANCES, REFERENCED CODES AND
STANDARDS CURRENT AS OF THE ISSUE DATE OF THESE DRAWINGS.
ALL MORE STRINGENT REQUIREMENTS OF THE CONTRACT DOCUMENTS
SHALL MODIFY, SUPPLEMENT AND SUPERSEDE APPLICABLE PORTIONS
OF GOVERNING LAWS, ORDINANCES, CODES AND STANDARDS.

2. CONTRACTOR SHALL PRESENT CERTIFICATE TO THE OWNER THAT ALL
APPLICABLE BUILDING PERMITS HAVE BEEN SECURED PRIOR TO
STARTING ANY WORK, AND PROVIDE THE OWNER WITH ALL REQUIRED
CERTIFICATES OF FINAL APPROVAL FROM THE GOVERNING
JURISDICTIONS AT COMPLETION OF THE WORK.  PROVIDE ALL SHOP
DRAWINGS AS REQUIRED IN FOLLOWING SECTIONS.

3. MAKE ALL CONNECTIONS TO EXISTING SYSTEMS DURING DESIGNATED
PERIODS UPON APPROVAL OF THE OWNER AND AT NO INCREASE IN
CONTRACT SUM.

4. EXISTING FACILITIES:

A. DO NOT INTERRUPT EXISTING UTILITIES UTILIZED BY THE OWNER
EXCEPT AS SPECIFIED OR WHEN APPROVED IN WRITING, AND THEN
ONLY AFTER TEMPORARY UTILITY SERVICES HAVE BEEN
APPROVED AND PROVIDED. INTERRUPTIONS MUST BE SCHEDULED
TO SUIT THE OWNER'S REQUIREMENTS.

B. VERIFY ALL EXISTING WORK, WHERE EXISTING CONNECTIONS ARE
PARTIAL, PROVIDE ALL NECESSARY MATERIALS, LABOR AND
EQUIPMENT REQUIRED TO MODIFY EXISTING WORK.  IN ADDITION,
MAINTAIN INTEGRITY OF THE EXISTING SYSTEMS. RECTIFY ANY
CONTAMINATION, DEGRADATION OF CLEANLINESS OR DAMAGE TO
THE EXISTING SYSTEMS TO THE SATISFACTION OF THE OWNER.
PROVIDE ALL WORK SO REQUIRED AT NO INCREASE IN THE
CONTRACTOR'S ORIGINAL PROPOSAL.

5. COORDINATE EXACT LOCATION OF CONSTRUCTION TO PRECLUDE ANY
INTERFERENCES BETWEEN PIPING, WIRING, LIGHTING FIXTURES,
DUCTWORK, BUILDING EQUIPMENT, PROCESS EQUIPMENT AND OTHER
CONSTRUCTION.

6. PROVIDE LABOR, INCLUDING FIELD ERECTION AND SUPERVISION,
MATERIALS, EQUIPMENT AND ANCILLARIES, AND COORDINATE,
PROCURE, FABRICATE, DELIVER, ERECT OR INSTALL, INTERFACE WITH
EXISTING WORK, START, DEBUG AND TEST ALL SYSTEMS AS
NECESSARY TO PROVIDE THE OWNER WITH A COMPLETE, OPERATING
FACILITY IN CONFORMANCE WITH THE CONSTRUCTION BID
DOCUMENTS.

7. ALL CUTTING AND PATCHING THAT MAY BE NECESSARY FOR THE
INSTALLATION OF THE MECHANICAL CONTRACTOR'S WORK SHALL BE
PERFORMED AND REPAIRED BY THE TRADE WHOM NORMALLY
PERFORMS THAT WORK AND PAID FOR BY THE MECHANICAL
CONTRACTOR.  NO CUTTING OF THE BUILDING STRUCTURAL SYSTEM
SHALL BE PERFORMED.

8. THE MECHANICAL CONTRACTOR SHALL VISIT THE SITE PRIOR TO
SUBMITTING HIS BID TO FAMILIARIZE HIMSELF WITH THE ACTUAL
PROJECT CONDITIONS AND TO CHECK FOR ANY INTERFERENCES
BETWEEN HIS WORK AND THAT OF THE OTHER TRADES, AND/OR ANY
APPARENT VIOLATIONS OF LOCAL OR STATE CODES, LAWS,
ORDINANCES AND REGULATIONS. SHOULD ANY VIOLATIONS OR
INTERFERENCES APPEAR AND DEPARTURE FROM THE DESIGN INTENT
OF THE CONTRACT DOCUMENTS IS REQUIRED, THE CONTRACTOR
SHALL NOTIFY THE ARCHITECT PRIOR TO ENTERING INTO A CONTRACT
WITH THE OWNER.  FAILURE TO PROVIDE THE ARCHITECT WITH THE
AFOREMENTIONED NOTIFICATION SHALL RESULT IN THE CONTRACTOR
BEING HELD RESPONSIBLE TO COMPLETE ALL WORK TO MEET THE
INTENT OF THE CONTRACT DOCUMENTS WITH NO ADDITIONAL
EXPENSES BEING INCURRED BY THE OWNER.

9. THE DRAWINGS ARE DIAGRAMMATIC AND SHOW GENERAL LOCATIONS
AND ARRANGEMENTS OF ALL THE EQUIPMENT AND PIPING. THE
DRAWINGS SHALL BE FOLLOWED AS CLOSELY AS BUILDING
CONSTRUCTION AND ALL OTHER WORK WILL PERMIT. DO NOT SCALE
DRAWINGS FOR EXACT MEASUREMENTS.

10. DEMOLITION OF MECHANICAL EQUIPMENT SHALL INCLUDE ALL EXISTING
PIPING, VALVES, CONTROLS, SUPPORTS, AND EQUIPMENT WHERE SUCH
ITEMS ARE NOT REQUIRED FOR THE PROPER OPERATION OF THE
REVISED SYSTEM. REMOVE, RECONNECT, CAP, PLUG AND REPLACE
EXISTING PIPING AND DUCTWORK.

GENERAL NOTES: PIPING

1. THE PIPING SYSTEMS SHALL BE INSTALLED IN STRICT ACCORDANCE
WITH ALL STATE AND LOCAL CODES.  THE PIPING CONTRACTOR SHALL
OBTAIN ALL PERMITS, PAY ALL FEES, AND ARRANGE FOR ALL
INSPECTIONS FOR HIS WORK.  AT THE COMPLETION OF THE PROJECT,
THE PIPING CONTRACTOR SHALL FURNISH THE OWNER WITH
CERTIFICATES OF FINAL INSPECTIONS AND APPROVALS.

2. PIPING SHALL BE AS FOLLOWS:

A. CHILLED  WATER PIPING:

1) CHILLED WATER PIPING SHALL BE SCHEDULE 40, BLACK STEEL
WITH THREADED, GROOVED  OR WELDED FITTINGS.

B. VALVES:

1) BALL VALVES SHALL BE TWO PIECE FULL PORT BRONZE BALL
VALVES WITH STAINLESS STEEL TRIM, TFE SEATS WITH 316
STAINLESS STEEL BALL AND STEM. THREADED BODY PACK NUT
DESIGN WITH ADJUSTABLE STEM PACKING WITH THREADED OR
SOLDERED ENDS. RATED FOR 150 PSIG SWP AND 600 PSIG
CWP.

2) CHECK VALVES SHALL BE SWING CHECK WITH BRONZE DISC,
CLASS 150, ASTM B62. Y PATTERN DESIGN WITH THREADED OR
SOLDERED ENDS. RATED FOR 300 PSIG CWP.

C. PIPING INSULATION:

1) ALL CHILLED WATER PIPING SHALL BE INSULATED WITH
MINIMUM 2" THICK FIBERGLASS INSULATION, WITH A FIRE
RETARDANT JACKET, HAVING AN AVERAGE R VALUE OF 3.45.
CHILLED WATER PIPING INSULATION SHALL BE PROVIDED WITH
A VAPOR BARRIER. PROVIDE PREFORMED SECTIONS WITH PVC
COVERS AT ALL FITTINGS.

2) PIPE INSULATION SHALL HAVE A FLAME SPREAD AND SMOKE
DENSITY RATING NOT EXCEEDING 25/50, AS TESTED PER ASTM
STANDARD E-84.

3. PIPING SHALL BE SUPPORTED FROM HANGERS AT AN ADEQUATE
DISTANCE WITH SUPPORTING HANGER RODS FASTENED TO THE
BUILDING FRAMING WHENEVER POSSIBLE. SUPPORT SPACING SHALL
NOT EXCEED THE HANGER SPACING REQUIREMENTS PER SECTION 308
OF THE LOCAL PLUMBING CODE.

4. ISOLATE PIPING AND EQUIPMENT FROM THE BUILDING STRUCTURE
WITH INSULATING HANGERS AND FITTINGS AS REQUIRED TO PREVENT
GALVANIC CORROSION OF THE BUILDING PIPING SYSTEMS.

5. FURNISH AND INSTALL ISOLATION VALVES AT ALL SERVICE POINTS OR
EQUIPMENT CONNECTIONS.

6. LABEL ALL PIPING SYSTEMS WITH MANUFACTURED SELF ADHESIVE OR
PRE-TENSIONED PIPE MARKERS. MARKERS SHALL INDICATE SERVICE
AND DIRECTION OF FLOW. MARK PIPE NEAR: VALVES, BRANCH
CONNECTIONS, PENETRATIONS, ACCESS DOORS AND NEAR MAJOR
PIECES OF EQUIPMENT.

7. THE PIPING CONTRACTOR SHALL VERIFY EXACT LOCATIONS AND
PROVIDE ROUGH-INS FOR ALL EQUIPMENT FURNISHED BY OTHER
CONTRACTORS. AFTER ALL EQUIPMENT HAS BEEN INSTALLED BY
OTHER CONTRACTORS, THE PIPING CONTRACTOR SHALL MAKE ALL
FINAL CONNECTIONS AND SHALL INCLUDE IN HIS BASE BID ALL VALVES,
UNIONS, COUPLINGS, ETC., THAT ARE REQUIRED TO MAKE FINAL
CONNECTIONS.

8. THE CONTRACTOR SHALL COORDINATE ELECTRICAL CHARACTERISTICS
OF ALL EQUIPMENT FURNISHED BY THIS CONTRACTOR WITH THE
ELECTRICAL CONTRACTOR.

9. THE PIPING CONTRACTOR SHALL GUARANTEE ALL WORK INSTALLED
UNDER THIS CONTRACT TO BE FREE FROM DEFECTIVE WORKMANSHIP
AND MATERIALS FOR A PERIOD OF ONE YEAR AFTER THE ACCEPTANCE
OF THE BUILDING BY THE OWNER, AND SHOULD DEFECTS OCCUR
WITHIN THIS PERIOD, REPAIR AND/OR REPLACE DEFECTIVE ITEMS AND
ANY DAMAGE RESULTING FROM FAILURE OF THESE ITEMS, AT NO
EXPENSE TO THE OWNER.

10. THE CONTRACTOR SHALL COORDINATE LOCATIONS OF HIS EQUIPMENT
AND WORK WITH OTHER BUILDING TRADES TO AVOID ANY
INTERFERENCES BETWEEN HIS WORK AND THE WORK OF OTHER
TRADES.

11. CONTRACTOR SHALL MAINTAIN ADEQUATE CLEARANCES (PER N.E.C.)
ABOVE AND AROUND ANY EXISTING ELECTRICAL PANELS, EQUIPMENT
AND TRANSFORMERS WHEN ROUTING OVERHEAD PIPING.

12. CONTRACTOR SHALL PROVIDE PROTECTION FOR PIPING INSTALLED IN
CONCEALED SPACES TO PREVENT DAMAGE FROM FASTENERS.

PIPE TURNED UP

PIPE TURNED DOWN

PIPE OUT BOTTOM

PIPE OUT TOP

UNION

PLUG VALVE

CHECK VALVE

SYMBOL DESCRIPTION

CONNECT NEW TO EXISTING

BUTTERFLY VALVE

CHILLED WATER RETURN PIPING

CHILLED WATER SUPPLY PIPING

CHWR

CHWS

REMOVE / DEMOLISH

ACC-# AIR COOLED CHILLER

CHWP-# CHILLED WATER PUMP

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CTWP-# COOLING TOWER WATER PUMP

C.O. CLEAN OUT

CT-# COOLING TOWER

DIA/Ø DIAMETER

(E) EXISTING

G.P.M. GALLONS PER MINUTE

HHWS HEATING HOT WATER SUPPLY

HHWR HEATING HOT WATER RETURN

(TYP.) TYPICAL

VFD VARIABLE FREQUENCY DRIVE

WCCH-# WATER COOLED CHILLER

WH-# WATER HEATER

SYMBOLS

SPECIFICATIONS ABBREVIATIONS

EXISTING SERVICE TO BE CAPPED  

(E) EXISTING  

MECHANICAL GENERAL NOTES:

DEMOLITION GENERAL NOTES:

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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#DEMOLITION KEY NOTES:
1. REMOVE AND PROPERLY DISPOSE OF THE EXISTING ROOF

TOP UNIT IN ITS ENTIRETY. DISCONNECT ALL ELECTRICAL
AND CONTROL WIRING AND THE HEATING HOT AND
CHILLED WATER PIPING. EXISTING SUPPLY AND RETURN
DUCTWORK CONNECTIONS WITHIN EXISTING CURB TO
REMAIN. EXISTING SUPPORT RAILS ARE TO REMAIN IN
PLACE AND BE PROTECTED DURING REMOVAL
OPERATIONS.  EQUIPMENT SHALL BE REMOVED FROM THE
SITE AND REMAIN THE PROPERTY OF THE OWNER OR
DISPOSED OF PROPERLY IF THE OWNER DOES NOT WANT
THEM.

2. REMOVE AND PROPERLY DISPOSE OF THE EXISTING
ENERGY RECOVERY UNIT  IN ITS ENTIRETY. DISCONNECT
ALL ELECTRICAL AND CONTROL WIRING AND THE HEATING
HOT AND CHILLED WATER PIPING. EXISTING SUPPORT
RAILS ARE TO REMAIN IN PLACE AND BE REUSED FOR NEW
UNIT SUPPORT. EXISTING DUCTWORK IS ALSO TO REMAIN
AND SHALL BE LEFT INTACT, CLEAN, AND READY FOR
RECONNECTION TO NEW EQUIPMENT. REPAIR ANY MINOR
DAMAGE TO ADJACENT MATERIALS CAUSED BY REMOVAL
WORK. EQUIPMENT SHALL BE REMOVED FROM THE SITE
AND REMAIN THE PROPERTY OF THE OWNER OR
DISPOSED OF PROPERLY IF THE OWNER DOES NOT WANT
THEM.

(E) RTU-C221(E) RTU-C18 1 (E) RTU-C201(E) RTU-C121

(E) RTU-91

(E) RTU-101

(E) RTU-C71

(E) RTU-C51
(E) RTU-C61

(E) RTU-C81

(E) RTU-C31

(E) RTU-C11
(E) RTU-C21

(E) RTU-C41

(E) ERV-B22

(E) ERV-B12

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
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SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
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#KEY NOTES:
1. REMOVE EXISTING COOLING TOWER, INCLUDING ALL ASSOCIATED

PIPING, SUPPORTS, AND ELECTRICAL CONNECTIONS.
CONTRACTOR SHALL PROPERLY DISCONNECT, DRAIN, AND
DISPOSE OF EXISTING EQUIPMENT IN ACCORDANCE WITH
APPLICABLE CODES. PROVIDE AND INSTALL NEW COOLING
TOWER COMPLETE WITH ALL REQUIRED PIPING, VALVES,
CONTROLS, AND ELECTRICAL CONNECTIONS. COORDINATE ALL
WORK WITH EXISTING CONDITIONS. ENSURE PROPER SUPPORT,
ALIGNMENT, AND COMMISSIONING OF THE NEW UNIT PER
MANUFACTURER’S RECOMMENDATIONS.

2. CONTRACTOR SHALL DISCONNECT AND REMOVE THE EXISTING
ENERGY RECOVERY UNIT (ERU) IN ITS ENTIRETY, INCLUDING ALL
ASSOCIATED DUCTWORK, CONTROLS, PIPING, SUPPORTS, AND
APPURTENANCES.
ALL ELECTRICAL, CONTROL WIRING, AND PIPING CONNECTIONS
SHALL BE PROPERLY DISCONNECTED AND MADE SAFE PRIOR TO
REMOVAL.

3. EXISTING STRUCTURAL STEEL BEAM AND STRUCTURAL
SUPPORTS SHALL REMAIN AND BE PROTECTED DURING
DEMOLITION. DO NOT CUT, MODIFY, OR DAMAGE ANY
STRUCTURAL ELEMENTS.

4. DISCONNECT AND REMOVE ASSOCIATED DUCTWORK BACK TO
THE NEAREST MAIN OR AS INDICATED ON THE DRAWINGS, AND
CAP AND PROVIDE A WATERTIGHT SEAL AT ALL ROOF AND WALL
OPENINGS.

5. DISCONNECT AND REMOVE EXISTING PIPING BACK TO THE
NEAREST ACTIVE MAIN AS INDICATED. PROVIDE CAPS AT ALL
OPEN ENDS AND ENSURE A WATERTIGHT SEAL.

6. RELOCATE EXISTING PIPING AS REQUIRED TO ACCOMMODATE
THE NEW CHILLER. FIELD VERIFY FINAL LOCATION PRIOR TO
INSTALLATION ( APPROXIMATELY MINIMUM 10'-0" EAST).
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DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
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CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
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#KEY NOTES:
1. CONTRACTOR SHALL FURNISH AND INSTALL A NEW AIR HANDLING UNIT (AHU) ON AN

ADAPTOR CURB THAT ALIGNS WITH THE EXISTING ROOF CURB FROM THE UNIT
THAT WAS REMOVED IN THIS AREA. FIELD MEASURE EXACT EXISTING CURB
DIMENSIONS PRIOR TO FABRICATION OF THE ADAPTOR CURB TO ENSURE PROPER
FIT.

RECONNECT / EXTEND SUPPLY AND RETURN DUCTWORK WITHIN ADAPTOR CURB
AS REQUIRED. MODIFY, EXTEND, OR PROVIDE TRANSITIONS AS REQUIRED TO
MAINTAIN A COMPLETE, AIRTIGHT SYSTEM.

PROVIDE AND INSTALL NEW CHILLED WATER AND HEATING WATER PIPING AS
REQUIRED TO CONNECT TO THE NEW AHU COIL CONNECTION POINTS. PROVIDE
ISOLATION VALVES, BALANCING VALVES, STRAINERS, UNIONS, AND ALL REQUIRED
ACCESSORIES FOR A COMPLETE INSTALLATION.

PROVIDE CONTROL VALVES AT EACH COIL (CHILLED WATER AND HEATING WATER),
COMPLETE WITH ACTUATORS COMPATIBLE WITH THE EXISTING BUILDING
MANAGEMENT SYSTEM (BMS). CONTROL VALVES SHALL BE SIZED AND SELECTED
FOR PROPER MODULATION AND SYSTEM PERFORMANCE.

ALL CONTROLS, SENSORS, ACTUATORS, AND CONTROL WIRING SHALL BE
PROVIDED AND INTEGRATED WITH THE EXISTING BMS. COORDINATE WITH
CONTROLS CONTRACTOR TO ENSURE FULL FUNCTIONALITY, INCLUDING
TEMPERATURE CONTROL, VALVE MODULATION, AND SYSTEM MONITORING.

ALL PIPING SHALL BE PROPERLY SUPPORTED, INSULATED, FLUSHED, AND TESTED.
PROVIDE AIR VENTS AND DRAIN VALVES AS REQUIRED FOR PROPER SYSTEM
OPERATION.

SEAL ANY NEW ROOF PENETRATIONS WATERTIGHT AND COORDINATE WITH
ROOFING CONTRACTOR AS REQUIRED.

CONTRACTOR SHALL VERIFY ALL EXISTING FIELD CONDITIONS AND COORDINATE
WORK WITH ALL TRADES.

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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ERV-B11

22

ERV-B21
33

44

#KEY NOTES:
1. CONTRACTOR SHALL FURNISH AND INSTALL A NEW

ENERGY RECOVERY VENTILATOR UNIT (ERV). UNIT
TO BE MOUNTED ON THE EXISTING STEEL SUPPORT
BEAMS AS INDICATED. SECURE NEW UNIT TO
EXISTING STEEL AS REQUIRED.

ALL CONTROLS, SENSORS, ACTUATORS, AND
CONTROL WIRING SHALL BE PROVIDED AND
INTEGRATED WITH THE EXISTING BMS. COORDINATE
WITH CONTROLS CONTRACTOR TO ENSURE FULL
FUNCTIONALITY, INCLUDING TEMPERATURE
CONTROL VALVE MODULATION, AND SYSTEM
MONITORING. INSTALLING CONTRACTOR SHALL
VERIFY ALL EXISTING FIELD CONDITIONS AND
COORDINATE WORK WITH ALL OTHER TRADES.

2. RECONFIGURE EXISTING DUCTWORK AS REQUIRED
TO CONNECT TO THE NEW UNIT. MODIFY
TRANSITIONS, ADAPTERS, OR OFFSETS AS REQUIRED
TO ALIGN WITH THE NEW ERV DUCT CONNECTION
FLANGES. INSPECT EXISTING DUCT INSULATION AND
REPLACE ANY DAMAGED SECTIONS. ENSURE ALL
REUSED DUCT JOINTS ARE RESEALED TO MEET
CURRENT LEAKAGE REQUIREMENTS. INSULATE ALL
NEW DUCTWORK TO MATCH EXISTING AND SEAL
WATER TIGHT.

3. EXTEND / REWORK CHILLED WATER AND HEATING
WATER PIPING AS REQUIRED TO CONNECT TO THE
NEW ERV COILS CONNECTION LOCATIONS. PROVIDE
ISOLATION BALL VALVES, BALANCING VALVES,
STRAINERS, UNIONS, AND ALL REQUIRED
ACCESSORIES FOR A COMPLETE INSTALLATION. ALL
PIPING SHALL BE PROPERLY SUPPORTED,
INSULATED, FLUSHED, AND TESTED. PROVIDE AIR
VENTS AND DRAIN VALVES AS REQUIRED FOR
PROPER SYSTEM OPERATION.

4. PROVIDE A CONTROL VALVES AT EACH COIL (CHILLED
WATER AND HEATING WATER), COMPLETE WITH
ACTUATORS COMPATIBLE WITH THE BUILDING
MANAGEMENT SYSTEM (BMS). CONTROL VALVES
SHALL BE SIZED AND SELECTED FOR PROPER
MODULATION AND SYSTEM PERFORMANCE.

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
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#KEY NOTES:
1. PROVIDE AND INSTALL NEW COOLING TOWER.

CONNECT NEW COOLING TOWER TO EXISTING
SUPPLY, RETURN AND BYPASS COOLING TOWER
WATER PIPING AS WELL AS TOWER FILL PIPING.
EXISTING VALVES AND STRAINERS SHALL REMAIN.
PROVIDE ANY ADDITIONAL PIPING, CONTROLS, AND
ELECTRICAL CONNECTIONS REQUIRED FOR A
COMPLETE AND OPERATIONAL SYSTEM. COORDINATE
ALL WORK WITH EXISTING CONDITIONS. FIELD VERIFY
EXISTING CONDITIONS PRIOR TO MAKING
CONNECTIONS.

2. STRUCTURAL TRADES TO PROVIDE ADDITIONAL
STRUCTURAL SUPPORT STEEL AND VERIFY THE
CAPACITY OF THE EXISTING SUPPORT STEEL. REFER
TO SPECIFIED CHILLER MANUFACTURER
INSTALLATION MANUAL FOR EXACT REQUIREMENTS
AND POINT WEIGHTS INCLUDING LOCATION OF ALL
VIBRATION ISOLATORS.

3. PROVIDE / REWORK WATER TIGHT SEAL AND SLEEVE
THRU EXISTING WALL AS REQUIRED TO
ACCOMMODATE  NEW 6" CHILLED WATER PIPING.

4. CONNECT NEW 6" CHILLED WATER SUPPLY INTO
EXISTING CHILLED WATER PIPING IN THIS AREA.
EXACT CONNECTION LOCATION SHALL BE
FIELD-VERIFIED AND COORDINATED WITH EXISTING
CONDITIONS.

5. PROVIDE (2) NEW 6" 2-POSITION ISOLATION VALVES.
VALVE SHALL  MODULATE IN COORDINATION WITH
ACTIVE CHILLER OPERATION. VALVES SHALL BE BRAY
SERIES 70 CONTROLS (120 VOLT) TO MATCH EXISTING
CHILLER CONTROL VALVES.

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VERI F Y  A LL  W O R K AND  SH AL L  N OT IF Y  TH E A RC HI TEC T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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SPREADER TO BE
USED ON PIPE SIZED
ON 10" AND ABOVE

INSULATED PIPE
(COLD)
MIN. 4" INSULATED PIPES

(HOT OR DUEL TEMP.)
(4"  AND 5")

INSULATED PIPES
(HOT OR DUEL TEMP.)
(MIN. 6")

SPREADER TO BE
USED ON PIPE SIZED
ON 10" AND ABOVE

INSULATED PIPE
(COLD)
(MIN. 4")

INSULATED SADDLES
AND SHIELDS

STANDARD PIPE
COVERING

INSULATED PIPE
(HOT OR COLD)
(MAX. 4" )

INSULATED PIPE
(MAX. 4" )

HANGER PIPE DETAILS
N.T.S.

PIPE SUPPORT DETAIL
N.T.S.

GALVANIZED SHEET METAL
SHIELD - SEE SCHEDULE FOR
GAUGE THICKNESS AND
LENGTH

"A"

REFRACTORY INSERT (90° WEDGE) SAME
THICKNESS AS INSULATION AND OF
WIDTH "A"  SHOWN IN SCHEDULE BELOW

VAPOR BARRIER
LAP CEMENT

CALCIUM SILICATE
INSULATION- SEE
SPECIFICATION FOR
THICKNESS

STEEL BAND AROUND
PERIMETER OF SHIELD
AT EACH END (TYP.)

INSULATION SADDLE AND
SHEILD SCHEDULES

PIPE
SIZE

SHIELD GAUGE
AND LENGTH

INSERT WIDTH "A"

COLD LINES
HOT OR

DUEL TEMP.
LINES

4" - 6" 50 GA. - 6" LG. 4" 4"

PIPE HANGER SCHEDULE
STEEL PIPE

(STANDARD WEIGHT) COPPER TUBING

PIPE SIZE ROD SIZE MAX. SPACING PIPE SIZE ROD SIZE MAX.
SPACING

1" MAX. 3/8" 8'-0" 1" MAX. 3/8" 5'-0"

1" - 2" 3/8" 10'-0" 1 1/4" - 1 1/2 3/8" 7'-0"

2 1/2" - 3" 1/2" 12'-0" 2" 1/2" 10'-0"

4" - 5" 5/8" 16'-0" 2 1/2" - 3" 1/2" 10'-0"

6" - 10" 3/4" 16'-0" 4" 5/8" 10'-0"

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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AIR COOLED  CHILLER SCHEDULE

MARK MANUFACTURER MODEL NUMBER TYPE
NOMINAL
CAPACITY

(TONS)

EVAPORATOR ICE BUILD ICE MELT CONDENSER COMPRESSOR  PUMPS REFRIGERANT ELECTRICAL

WEIGHT
(LBS) NOTES:

FLOW
GPM FLUID TYPE # OF

PASSES
FOULING
FACTOR

E.W.T.
°F

L.W.T.
°F

CAPACITY
(TONS)

W.P.D.
 (FT. HEAD)

E.W.T.
°F

L.W.T.
°F

CAPACITY
(TONS)

W.P.D.
 (FT. HEAD)

AMBIENT
ICE BUILD

°F

AMBIENT
ICE MELT

°F

NO. OF
FANS

FAN FLA
(EA) TYPE

NUMBER
OF

COMP.

RLA
(EACH) TYPE FLOW (GPM)

TOTAL HEAD
PRESSURE

(FT H20)

MOTOR
(HP) TYPE NUMBER OF

CIRCUITS

CHARGE PER
CIRCUIT

(LBS)
VOLTS /
PHASE M.C.A. M.O.P.

ACCH-1 TRANE ACR-C-440 AIR COOLED 440 800
30%

ETHYLENE
GLYCOL

2 0.0001 31.72 22.00 294.8 56.3 56.12 42.00 430.9 55.1 85 95 18 2.7 SCREW 3
251.8
195.7
242.1

TACO 800 125 40 R-513A 2 366 / 177 480 / 3 856.8 1,000 30,500 1 - 7

NOTES:
1. PROVIDE WITH LIQUID, DISCHARGE AND SUCTION LINE SHUT-OFF VALVES
2. PROVIDE A SINGLE POINT DISCONNECT SWITCH WITH CIRCUIT PROTECTION
3. PROVIDE WITH PHASE & UNDER/OVER VOLTAGE PROTECTION
4. PROVIDE A FIVE YEAR COMPRESSOR PARTS WARRANTY
5. PROVIDE A RUBBER IN SHEAR ISOLATOR KIT
6. PUMP PACKAGE SHALL BE EQUIPPED WITH:
    A. SINGLE TACO 40HP PUMP WITH VFD FOR BALANCING
    B. TYPE INLET STRAINER
    C. COMBINATION TRIPLE-DUTY OUTLET VALVE HAVING A DRIP-TIGHT DISCHARGE SHUTOFF VALVE, NON-SLAM CHECK VALVE, AND FLOW THROTTLING VALVE
    D. COMBINATION SUCTION GUIDE WITH FLOW STABILIZING OUTLET VANES AND STAINLESS STEEL STRAINER WITH A DISPOSABLE FINE-MESH STRAINER FOR START-UP
    E. FACTORY POWER AND CONTROL WIRING FROM THE CHILLER TO THE PUMP PACKAGE CONTROL PANEL
    F. THERMAL DISPERSION TYPE FLOW SWITCH MOUNTED AND WIRED
    G. INTERCONNECTING SCHEDULE 40 PIPING WITH VICTAULIC COUPLINGS
    H. INSULATION OF ALL COLD SURFACES

COOLING TOWER SCHEDULE

MARK MANUFACTURER MODEL NUMBER TYPE
CAPACITY

(TONS)

AIR DATA FAN DATA ELECTRICAL WATER DATA DIMENSIONS
WEIGHT

(LBS) NOTES:
CFM

E.W.B.
(°F) # HP VOLTS /

PHASE FLA MOCP
FLOW
(GPM)

E.W.T.
(°F)

L.W.T.
(°F)

STATIC LIFT
(FT.HD.)

WIDTH
(FT.)

HEIGHT
(FT.) LENGTH (FT.)

CT-1 MARLEY NC8405QAN1 CROSSFLOW 434 113,060 77.2 1 20 460 / 3 33 70 1,300 93.5 84.5 12.3 19'-11" 11'-11" 9'-10" 20,200 1-12

(APPROVED EQUAL: EVAPCO, BALTIMORE AIR COIL, TOWER TECH)

NOTES:
1.  PROVIDE WITH WELDED TYPE 304 STAINLESS STEEL WATER BASIN.
2.  PROVIDE WITH LOW SOUND FAN ASSEMBLY.
3.  PROVIDE WITH 8"Ø BOTTOM INLET AND 14"Ø BOTTOM  OUTLET PIPING CONNECTIONS & 10"Ø BYPASS CONNECTION
4.  VARIABLE SPEED FAN(S) WITH CONTROLLER(S).
5.  PROVIDE AND INSTALL UNIT ON MANUFACTURER RECOMMENDED RESTRAINED SPRING ISOLATORS.
6.  UNIT SHALL BE U.L. LISTED.

7.  PROVIDE O.S.H.A. APPROVED SERVICE PLATFORM WITH HAND RAIL AND ACCESS LADDER.
8.    PROVIDE VIBRATION CUT OUT SWITCH.
9.    PROVIDE EXTENDED LUBRICATION LINES.
10.  PROVIDE MECHANICAL, ELECTRIC MAKE-UP WATER CONTROL PACKAGE.
11.  PROVIDE 5 YEAR FAN, SHAFT, AND INTERIOR WARRANTY.
12.  PROVIDE TOTALLY ENCLOSED FAN MOTOR(S).

ENERGY RECOVERY VENTILATOR SCHEDULE

MARK MANUFACTURER MODEL NUMBER

SUPPLY FAN EXHAUST FAN SUMMER HEAT WHEEL
PERFORMANCE

WINTER HEAT WHEEL
PERFORMANCE PRE-HEAT COOLING COIL HOT WATER HEATING COIL FILTERS

WEIGHT
(LBS)

ELECTRICAL

ACCESSORIES
SA / OA
(CFM)

ESP.
(IN WG) BHP HP VFD

EA
(CFM)

ESP.
(IN WG) BHP HP VFD

OA °F
(DB / WB)

RAT °F
(DB / WB)

LAT °F
(DB / WB)

E.A.T.
DB / WB

(°F)

R.A.T.
DB / WB

(°F)

L.A.T.
DB / WB

(°F)

E.A.T.
DB
(°F)

L.A.T.
DB
(°F)

E.W.T.
(°F)

L.W.T.
(°F)

TOTAL
(MBH)

WATER
FLOW
(GPM)

E.A.T.
DB
(°F)

L.A.T.
DB
(°F)

E.W.T.
(°F)

L.W.T.
(°F)

TOTAL
(MBH)

PRE.
 SA & EA

FINAL
SA

VOLT /
PHASE MCA MOP

ERV-1 ANNEXAIR ERU-E-05-HW-EW-HW-NC-4-S-B 6,100 1.5 6.54 8.0 YES 6,100 0.75 3.86 4.5 YES 86.2 / 76.7 72 / 63 75.0 / 64.5 0 / -1 70 / 63 40.3 / 40.1 -10 10 42 34 135 37 52.7 90 160 135 251 2"
MERV 10

4"
MERV 13 2,300 460 / 3 17 25 1, 2

ERV-2 ANNEXAIR ERU-E-05-HW-EW-HW-NC-4-S-B 6,100 1.5 6.54 8.0 YES 6,100 0.75 3.86 4.5 YES 86.2 / 76.7 72 / 63 75.0 / 64.5 0 / -1 70 / 63 40.3 / 40.1 -10 10 42 34 135 37 52.7 90 160 135 251 2"
MERV 10

4"
MERV 13 2,300 460 / 3 17 25 1, 2

(APPROVED EQUAL: TRANE, AAON, DAIKIN APPLIED, VALENT, VENMAR)

NOTES:
1.  UNIT TO BE MOUNTED ON EXISTING STEEL SUPPORT BEAMS.
2.  ENTHALPY WHEEL HAS A 1/4 HP MOTOR AND SHALL MODULATE FOR FROST CONTROL.

ROOF TOP UNIT SCHEDULE

MARK MANUFACTURER MODEL
NUMBER

MINIMUM
OUTSIDE

AIR
(CFM)

SUPPLY FAN SECTION COOLING COIL - (BASED ON 30% ETHYLENE GLYCOL) HEATING COIL FILTERS ELECTRICAL

WEIGHT
(LBS) NOTES

# OF
FANS

TOTAL
FAN

AIRFLOW
(CFM)

E.S.P.
(IN W.G.)

TOTAL
BHP
(EA)

RPM
(EA)

HP
(EA)

FACE
VEL.

(FPM)
COIL

ROWS

ENT
AIR
DB
(°F)

ENT
AIR
WB
(°F)

LVG
AIR
DB
(°F)

LVG
AIR
WB
(°F)

AIR
PD

(IN WG)

SENSIBLE
CAPACITY

(MBH)

TOTAL
CAPACITY

(MBH)

FLOW
RATE
(GPM)

ENT
WATER
TEMP
(°F)

LVG
WATER
TEMP
(°F)

FACE
VEL.

(FPM)

#
OF

ROWS

ENT
AIR
DB
(°F)

LVG
AIR
DB
(°F)

AIR
PD

(IN WG)

TOTAL
CAPACITY

(MBH)

FLOW
RATE
(GPM)

ENT
WATER
TEMP
(°F)

LVG
WATER
TEMP
(°F)

MAX
FACE
VEL

(FPM)

FILTER EFFICIENCY
CIRCUIT #1 (SUPPLY

FAN+CONTROLS+LIGHTS+SWITCH) CIRCUIT #2 RECEPTACLE

PRE FINAL VOLTS /
PHASE F.L.A. M.C.A. M.O.P. VOLTS /

PHASE F.L.A. M.C.A. M.O.P.

RTU-C1
THRU

RTU-C10
TRANE CSAA004 1,800 1 1,800 3.5" 2.46 4499 3 399 6 85 76 54 53.9 0.6 62.19 136.73 25.5 42 54.2 399 2 0 78 0.113 152.26 13.4 180 157.3 324 (2) 2" PLEATED /

MERV 8

(2) 12" BAG
CARTRIDGE 65%

MERV 13
480 / 3 6.1 A 7.3 15 115 / 1 8.0 A 10.0 15 2,300 1 - 9

RTU-C12,
RTU-C18
RTU-C20,
RTU-C22

TRANE CSAA004 1,800 1 1,800 3.5" 2.46 4499 3 399 6 85 76 54 53.9 0.6 62.19 136.73 25.5 42 54.2 399 2 0 78 0.113 152.26 13.4 180 157.3 324 (2) 2" PLEATED /
MERV 8

(2) 12" BAG
CARTRIDGE 65%

MERV 13
480 / 3 6.1 A 7.3 15 115 / 1 8.0 A 10.0 15 2,300 1 - 9

(APPROVED EQUAL: CARRIER, VENTROL, VENMAR, DAIKIN, SEASONS 4,  CLIMATE CRAFT)

NOTES:
1.  SUPPLY AIR MOTOR SHALL BE DIRECT DRIVE, CONTROLLED BY A VARIABLE FREQUENCY DRIVE.
2.  PROVIDE 5% LINE REACTORS FOR VARIABLE SPEED DRIVE.
3.  PROVIDE INDIVIDUAL HOT WATER AND CHILLED WATER COILS.
4.  ALL DAMPERS WITHIN THE UNIT ARE TO BE PROVIDED BY UNIT MANUFACTURER.
5.  PROVIDE HINGED ACCESS DOORS.
6.  HEATING HOT WATER DATA BASED ON (100% WATER) AND CHILLED WATER DATA BASED ON (30% ETHYLENE GLYCOL)
7.  DOUBLE WALL, THERMALLY BROKEN INSULATED CABINET WITH 2" FOAM INJECTED r-13 INSULATION.
8.  PROVIDE CUSTOM ADAPTOR CURB TO MOUNT NEW UNIT ON EXISTING CURB.
9.  PROVIDE MARINE LIGHT IN THE FAN, COILING COIL, HEATING COIL AND MIXING BOX SECTIONS.

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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DAT (AI)

MAD (AO)

CLG (AO)

HSP ALM (BI)
HSP INTLK (HDW)

SP CO2 (AI)

RAH (AI)

SA SD (HDW)

SA HUM (AI)

OAH (AI)
OAT (AI) MA LLT (BI)MAT (AI)

SAF (BI)

RAT (AI)

SPT (AI)
SPT SP (AI) SPH (AI)

CC LAT (AI)

FIL ALM (AI)

RH LAT (AI)

FIL ALM (AI)

SAF (BO)

RA SD (HDW)

HTG (AO) SAF (AO)

RHW T (AI)

CHW T (AI)

T - 22

ACT - 12

V - 12

D - 13

DPS - 11

CO2 - 2

D - 14

H - 6

SD - 3

OA

H - 9

VFD - 6

H - 7T - 8 LLT - 8

DA

T - 16

RA

DPT- 9

T - 6

T-2

H - 3

T - 18

DPT - 45

T - 20

DPT - 13

R - 3

SD - 1

V - 15

VFD - 7

SKT - 24

TT

Points List:   AIR HANDLING UNIT [QTY: 14]

Point Name POINTS ALARMS

G
R

A
PH

IC
A

N
A

LO
G

 H
A

R
D

W
A

R
E 

IN
PU

T 
(A

I)
B

IN
A

R
Y 

H
A

R
D

W
A

R
E 

IN
PU

T 
(B

I)
A

N
A

LO
G

 H
A

R
D

W
A

R
E 

O
U

TP
U

T 
(A

O
)

B
IN

A
R

Y 
H

A
R

D
W

A
R

E 
O

U
TP

U
T 

(B
O

)
SO

FT
W

A
R

E 
PO

IN
T 

(S
FT

)
H

A
R

D
W

A
R

E 
IN

TE
R

LO
C

K
 (H

D
W

)
W

IR
EL

ES
S 

(W
LS

)
N

ET
W

O
R

K
 (N

ET
)

H
IG

H
 A

N
A

LO
G

 L
IM

IT
LO

W
 A

N
A

LO
G

 L
IM

IT
B

IN
A

R
Y

LA
TC

H
 D

IA
G

N
O

ST
IC

SE
N

SO
R

 F
A

IL
C

O
M

M
U

N
IC

A
TI

O
N

 F
A

IL

COIL LEAVING AIR LOW TEMP
CUTOUT ALARM
LLT

X X

COOLING COIL LEAVING
TEMPERATURE
CC LAT

X X X X X

COOLING OUTPUT COMMAND
CLG

X X

DISCHARGE AIR TEMPERATURE
DAT

X X X X X

DISCHARGE AIR STATIC PRESSURE
LOCAL
DA SP

X X X X X

ENERGY WHEEL SPEED COMMAND
EW SPD

X X

FINAL FILTER ALARM
FIL ALM

X X

FILTER ALARM
FIL ALM

X X

HEATING OUTPUT COMMAND
HTG

X X

HIGH STATIC ALARM
HSP ALM

X X X X

HIGH STATIC ALARM INTERLOCK
HSP INTLK

X

MIXED AIR DAMPER COMMAND
MAD

X X

MIXED AIR LOW TEMPERATURE
CUTOUT ALARM
MA LLT

X X

MIXED AIR TEMPERATURE LOCAL
MAT

X X X X

OUTDOOR AIR RELATIVE HUMIDITY
LOCAL
OAH

X X

OUTDOOR AIR TEMPERATURE
LOCAL
OAT

X X

REHEAT LEAVING COIL
TEMPERATURE LOCAL
RH LAT

X X X X X

REHEAT OUTPUT COMMAND
RH

X X

RETURN AIR HUMIDITY LOCAL
RAH

X X X

RETURN AIR TEMPERATURE LOCAL
RAT

X X

RETURN SMOKE DETECTOR INPUT
RA SD

X

SPACE CO2 CONCENTRATION LOCAL
SP CO2

X X X

SPACE HUMIDITY LOCAL
SPH

X X X

SPACE TEMPERATURE LOCAL
SPT

X X X X X

SPACE TEMPERATURE SETPOINT
LOCAL
SPT SP

X X

SUPPLY AIR HUMIDITY LOCAL
SA HUM

X X X X X

SUPPLY FAN SPEED COMMAND
SAF

X X

SUPPLY FAN START STOP COMMAND
SAF

X X

SUPPLY FAN STATUS
SAF

X X

SUPPLY SMOKE DETECTOR INPUT
SA SD

X

BAS COMMUNICATION STATE
BAS COM

X X

DISCHARGE AIR COOLING SETPOINT
DA CL SP

X

DISCHARGE AIR HEATING SETPOINT
DA HT SP

X

MAINTENANCE REQUIRED
MNT REQ

X X

MIXED AIR TEMPERATURE LOW LIMIT
SETPOINT
MA LLT STPT

X

OCCUPIED COOLING SETPOINT
OCC CLG STPT

X X

OCCUPIED HEATING SETPOINT
OCC HTG STPT

X X

SUPPLY FAN FAILURE
SF FAIL

X X X

UNOCCUPIED COOLING SETPOINT
UNOCC CLG STPT

X X

UNOCCUPIED HEATING SETPOINT
UNOCC HTG STPT

X X

LEAVING CHILLED WATER
TEMPERATURE
CHW T

X X

LEAVING PREHEAT WATER
TEMPERATURE
PHW T

X X

LEAVING REHEAT WATER
TEMPERATURE
RHW T

X X

SEQUENCE OF OPERATION:   ROOF TOP UNITS  (RTU-C1, RTU-C2, RTU-C3, RTU-C4, RTU-C5, RTU-C6, RTU-C7, RTU-C8, RTU-C9, RTU-C10, RTU-12, RTU-C18, RTU-C20, RTU-C22)

BUILDING AUTOMATION SYSTEM INTERFACE:

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL SEND THE CONTROLLER OCCUPIED BYPASS, MORNING
WARM-UP/PRE-COOL, OCCUPIED/UNOCCUPIED AND HEAT/COOL MODES. IF A BAS IS NOT PRESENT, OR
COMMUNICATION IS LOST WITH THE BAS THE CONTROLLER SHALL OPERATE USING DEFAULT MODES AND
SETPOINTS.

OCCUPIED:

DURING OCCUPIED PERIODS, THE SUPPLY FAN SHALL RUN CONTINUOUSLY AND THE MIXED AIR DAMPERS
SHALL OPEN TO MAINTAIN MINIMUM VENTILATION REQUIREMENTS. IN THE COOLING MODE THE CHILLED WATER
VALVE SHALL MODULATE TO CONTROL THE ACTIVE SPACE TEMPERATURE SETPOINT. IN THE HEATING MODE
THE HOT WATER VALVE SHALL MODULATE TO CONTROL THE ACTIVE SPACE TEMPERATURE SETPOINT. IF THE
SPACE TEMPERATURE SENSOR FAILS, THE COOLING AND HEATING SHALL FALLBACK TO CONTROL TO THE
DISCHARGE AIR TEMPERATURE SETPOINT OF 70 DEG F (ADJ.) AND AN ALARM SHALL BE ANNUNCIATED AT THE
BAS. THE SUPPLY FAN SHALL BE DISABLED, THE CHILLED WATER VALVE SHOULD CLOSE, THE HEATING VALVE
SHOULD CLOSE, THE OUTDOOR AIR SHOULD CLOSE, AND AN ALARM SHOULD ANNUNCIATE AT THE BAS.

UNOCCUPIED:

DURING THE UNOCCUPIED PERIODS, THE SUPPLY FAN SHALL BE DISABLED, THE OUTSIDE AIR DAMPER SHALL
CLOSE, THE MECHANICAL COOLING SHALL BE DISABLED, THE MECHANICAL HEATING SHALL BE DISABLED, TO
CONSERVE ENERGY. WHEN THE SPACE TEMPERATURE IS ABOVE THE UNOCCUPIED COOLING SETPOINT OF 85
DEG F (ADJ.) THE SUPPLY FAN SHALL START, THE OUTDOOR DAMPER SHALL REMAIN CLOSED,
 THE OUTDOOR DAMPER SHALL MODULATE IF ECONOMIZING IS ENABLED AND REMAIN CLOSED IF NOT
ECONOMIZING, AND THE MECHANICAL COOLING SHALL BE ENABLED. WHEN THE SPACE TEMPERATURE FALLS
BELOW THE UNOCCUPIED COOLING SETPOINT OF 85.0 DEG. F (ADJ.) MINUS THE UNOCCUPIED DIFFERENTIAL OF
4.0 DEG. F (ADJ.) THE SUPPLY FAN SHALL STOP, THE OUTDOOR DAMPER SHALL REMAIN CLOSED, AND THE
MECHANICAL COOLING SHALL BE DISABLED. WHEN THE SPACE TEMPERATURE IS BELOW THE UNOCCUPIED
HEATING SETPOINT OF 60.0 DEG. F (ADJ.)  THE SUPPLY FAN SHALL START, THE OUTDOOR DAMPER SHALL
REMAIN CLOSED, AND THE MECHANICAL HEATING SHALL BE ENABLED.  WHEN THE SPACE TEMPERATURE IS
ABOVE THE UNOCCUPIED HEATING SETPOINT OF 60.0 DEG. F (ADJ.) PLUS THE UNOCCUPIED DIFFERENTIAL OF
4.0 DEG. F (ADJ.) THE SUPPLY FAN SHALL STOP, THE OUTDOOR DAMPER SHALL REMAIN CLOSED, AND THE
MECHANICAL HEATING SHALL BE DISABLED.

OPTIMAL START:

THE BAS SHALL MONITOR THE SCHEDULED OCCUPIED TIME, OCCUPIED SPACE SETPOINTS AND SPACE
TEMPERATURE TO CALCULATE WHEN THE OPTIMAL START OCCURS.

OPTIMAL STOP:

THE BAS SHALL MONITOR THE SCHEDULED UNOCCUPIED TIME, OCCUPIED SETPOINTS AND SPACE
TEMPERATURE TO CALCULATE WHEN THE OPTIMAL STOP OCCURS. WHEN THE OPTIMAL STOP MODE IS ACTIVE
THE UNIT CONTROLLER SHALL SWITCH TO THE UNOCCUPIED MODE. OUTSIDE AIR DAMPER SHALL REMAIN
ENABLED TO PROVIDE MINIMUM VENTILATION.

OCCUPIED BYPASS:

THE BAS SHALL MONITOR THE STATUS OF THE ON AND CANCEL BUTTONS OF THE SPACE TEMPERATURE
SENSOR. WHEN AN OCCUPIED BYPASS REQUEST IS RECEIVED FROM A SPACE SENSOR, THE UNIT SHALL
TRANSITION FROM ITS CURRENT OCCUPANCY MODE TO OCCUPIED BYPASS MODE AND THE UNIT SHALL
MAINTAIN THE SPACE TEMPERATURE TO THE OCCUPIED SETPOINTS (ADJ.).

HEAT/COOL MODE:

WHEN THE SPACE TEMPERATURE RISES ABOVE THE OCCUPIED COOLING SETPOINT THE MODE SHALL
TRANSITION TO COOLING.  WHEN THE SPACE TEMPERATURE FALLS BELOW THE OCCUPIED HEATING SETPOINT
THE MODE SHALL TRANSITION TO HEATING.  WHEN THE SPACE TEMPERATURE IS BELOW THE OCCUPIED
COOLING SETPOINT AND ABOVE THE OCCUPIED HEATING SETPOINT THE MODE SHALL REMAIN IN ITS LAST
STATE.  IF THE SPACE TEMPERATURE SENSOR FAILS, THE MODE SHALL DEFAULT TO HEATING AND AN ALARM
SHALL ANNUNCIATE AT THE BAS.

MORNING WARM-UP MODE:

DURING OPTIMAL START, IF THE SPACE TEMPERATURE IS BELOW THE OCCUPIED HEATING SETPOINT A
MORNING WARM-UP MODE SHALL BE ACTIVATED. WHEN MORNING WARM-UP IS INITIATED THE UNIT SHALL
ENABLE THE HEATING AND FAN(S). THE OUTSIDE AIR DAMPER SHALL REMAIN CLOSED. WHEN THE SPACE
TEMPERATURE REACHES THE OCCUPIED HEATING SETPOINT (ADJ.), THE UNIT SHALL TRANSITION TO THE
OCCUPIED MODE.

DAYTIME WARM-UP CONTROL:

DURING OCCUPIED PERIODS, WHEN THE SPACE TEMPERATURE IS BELOW THE DAYTIME WARM-UP INITIATE
SETPOINT, A DAYTIME WARM-UP SEQUENCE SHALL BE ACTIVATED.  THE OUTSIDE AIR DAMPER SHALL
MODULATE TO MAINTAIN MINIMUM VENTILATION REQUIREMENTS, AND THE HEATING SHALL ENABLE TO
MAINTAIN THE DISCHARGE AIR TEMPERATURE HEATING SETPOINT.  DAYTIME WARM-UP SHALL TERMINATE
WHEN THE AVERAGE SPACE TEMPERATURE REACHES THE OCCUPIED HEATING SETPOINT.

PRE-COOL MODE:

DURING OPTIMAL START, IF THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED COOLING SETPOINT,
PRE-COOL MODE SHALL BE ACTIVATED. WHEN PRE-COOL IS INITIATED THE UNIT SHALL ENABLE THE FAN AND
COOLING OR ECONOMIZER. THE OUTSIDE AIR DAMPER SHALL REMAIN CLOSED, UNLESS ECONOMIZING. WHEN
THE SPACE TEMPERATURE REACHES OCCUPIED COOLING SETPOINT (ADJ.), THE UNIT SHALL TRANSITION TO
THE OCCUPIED MODE.

SUPPLY FAN:

THE SUPPLY FAN SHALL BE OFF IN THE UNOCCUPIED MODE. WHEN THE CONTROLLER IS IN THE OCCUPIED
MODE, THE SUPPLY FAN SHALL OPERATE CONTINUOUSLY. THE UNIT CONTROLLER SHALL VARY THE SUPPLY
FAN SPEED TO OPTIMIZE MINIMUM FAN SPEED IN ALL COOLING AND HEATING MODES. IF THE SUPPLY FAN FAILS
TO PROVE STATUS FOR 30 SECONDS (ADJ.), THE FAN SHALL BE COMMANDED OFF, THE OUTSIDE AIR DAMPER
SHALL CLOSE, COOLING SHALL BE DISABLED,  ALL HEATING SHALL BE DISABLED, AND AN ALARM SHALL
ANNUNCIATE AT THE BAS. A MANUAL RESET SHALL BE REQUIRED TO RESTART THE FAN.
 A HARDWIRED, HIGH STATIC PRESSURE CUT-OFF SWITCH SHALL BE ELECTRICALLY INTERLOCKED WITH THE
VARIABLE SPEED DRIVE.  IF THE HIGH STATIC PRESSURE CUT-OFF SWITCH IS TRIPPED THE FAN SHALL BE
COMMANDED OFF, HEATING SHALL BE DISABLED, COOLING SHOULD BE DISABLED, THE OUTSIDE AIR DAMPER
SHALL CLOSE,
 AND AN ALARM SHALL ANNUNCIATE AT THE BAS. A MANUAL RESET OF THE HIGH STATIC PRESSURE CUT-OFF
SWITCH SHALL BE REQUIRED TO RESTART THE FAN.

LOW LIMIT TEMPERATURE CONTROL:

THE INITIAL DAMPER OPENING RATE SHALL BE LIMITED TO 2% PER MINUTE (ADJ.) UNTIL THE DAMPER HAS
REACHED ITS MINIMUM VENTILATION POSITION.  THE OUTSIDE AIR DAMPER SHALL MODULATE TO A POSITION
LESS THAN THE MINIMUM DAMPER POSITION IF THE MIXED AIR TEMPERATURE DROPS BELOW 45.0 DEG. F (ADJ.).
IF THE MIXED AIR TEMPERATURE SENSOR FAILS AN ALARM SHALL ANNUNCIATE AT THE BAS AND THE OUTSIDE
AIR DAMPER SHALL CLOSE.

DISCHARGE AIR TEMPERATURE CONTROL:

AT THE ZONE’S DESIGN COOLING LOAD, THE SUPPLY FAN SHALL OPERATE AT MAXIMUM SPEED (DESIGN
AIRFLOW) AND THE COOLING CAPACITY SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE AT
SETPOINT (55.0 DEG. F, ADJ.). AS THE ZONE COOLING LOAD DECREASES, THE SUPPLY FAN VFD SHALL
DECREASE FAN SPEED TO MAINTAIN THE SPACE TEMPERATURE AT COOLING SETPOINT PLUS 0.5 DEG. F ,
WHILE THE COOLING CAPACITY SHALL MODULATE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE RESET
MINIMUM SETPOINT (55.0 DEG. F, ADJ.). WHEN THE ZONE COOLING LOAD HAS DECREASED TO THE POINT THAT
THE SUPPLY FAN VFD HAS REACHED ITS MINIMUM SPEED, THE DISCHARGE AIR TEMPERATURE SETPOINT
SHALL BE GRADUALLY RESET UPWARD TOWARD THE OCCUPIED COOLING SETPOINT, ATTEMPTING TO KEEP
THE SPACE TEMPERATURE 0.5 DEG. F BELOW THE COOLING SETPOINT. THE SUPPLY FAN SHALL OPERATE AT
MINIMUM SPEED WHILE THE COOLING CAPACITY SHALL MODULATE TO MAINTAIN THIS RESET DISCHARGE AIR
TEMPERATURE SETPOINT. IF THE SUPPLY FAN BEGINS TO MODULATE UPWARD FROM THE MINIMUM SPEED TO
MAINTAIN SPACE COOLING SETPOINT PLUS 0.5 DEG. F, THE DISCHARGE AIR SETPOINT RESET SHALL BE
BYPASSED AND THE DISCHARGE AIR SETPOINT SHALL BE SET TO MINIMUM (55.0 DEG. F, ADJ.).

IN THE HEATING MODE, THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL BE RESET UPWARD FROM THE
OCCUPIED HEATING SETPOINT TOWARD MAXIMUM LIMIT (95.0 DEG. F, ADJ.); ATTEMPTING TO KEEP THE SPACE
TEMPERATURE 0.5 DEG. F ABOVE THE HEATING SETPOINT. IF THE SUPPLY FAN BEGINS TO MODULATE UPWARD
FROM THE MINIMUM SPEED TO MAINTAIN THE OCCUPIED HEATING SETPOINT MINUS 0.5 DEG. F, THE DISCHARGE
AIR SETPOINT RESET SHALL BE BYPASSED AND THE DISCHARGE AIR SETPOINT SHALL BE SET TO MAXIMUM
(95.0 DEG. F, ADJ.). AS THE ZONE HEATING LOAD CONTINUES TO INCREASE THE SUPPLY FAN VFD SHALL
INCREASE FAN SPEED TO MAINTAIN THE SPACE TEMPERATURE AT HEATING SETPOINT, WHILE THE HEATING
CAPACITY SHALL BE STAGED TO MAINTAIN THE DISCHARGE AIR TEMPERATURE AT THIS MAXIMUM LIMIT (95.0
DEG. F, ADJ.). AS THE ZONE HEATING LOAD CONTINUES TO INCREASE THE SUPPLY FAN VFD SHALL INCREASE
FAN SPEED TO MAINTAIN THE SPACE TEMPERATURE AT HEATING SETPOINT, WHILE THE HEATING CAPACITY
SHALL BE STAGED TO MAINTAIN THE DISCHARGE AIR TEMPERATURE AT THIS MAXIMUM LIMIT (95.0 DEG. F, ADJ.).
THE BAS SHALL OVERRIDE THE RESET FUNCTION TO THE MINIMUM DISCHARGE AIR TEMPERATURE SETPOINT
WHEN:

     - OUTDOOR DEW POINT IS HIGHER THAN 60.0 DEG. F (ADJ.)

     - SPACE OR RETURN HUMIDITY SENSOR DEWPOINT IS HIGHER THAN 60 DEG F (ADJ).

IF THE DISCHARGE AIR TEMPERATURE RISES ABOVE THE MAXIMUM LIMIT, A HIGH TEMPERATURE ALARM SHALL
ANNUNCIATE TO THE BAS. IF THE DISCHARGE AIR TEMPERATURE DROPS BELOW THE MINIMUM LIMIT, A LOW
TEMPERATURE ALARM SHALL ANNUNCIATE TO THE BAS.

ECONOMIZER MODE:

THE OUTSIDE AIR (OA) ENTHALPY SHALL BE COMPARED WITH RETURN AIR (RA) ENTHALPY POINT.  THE
ECONOMIZER SHALL ENABLE WHEN OA ENTHALPY IS LESS THAN RA ENTHALPY - 2.0 BTU/LB.  THE ECONOMIZER
SHALL DISABLE WHEN OA ENTHALPY IS GREATER THAN RA ENTHALPY.

WHEN ECONOMIZING IS ENABLED AND THE UNIT IS OPERATING IN THE COOLING MODE, THE ECONOMIZER
DAMPER SHALL BE MODULATED BETWEEN ITS MINIMUM POSITION AND 100% OPEN TO MAINTAIN THE SPACE
TEMPERATURE SETPOINT.  THE ECONOMIZER DAMPER SHALL MODULATE TOWARD MINIMUM POSITION IN THE
EVENT THE MIXED AIR TEMPERATURE FALLS BELOW THE LOW TEMPERATURE LIMIT SETTING.

OCCUPIED HUMIDITY CONTROL:

IF THE SPACE RELATIVE HUMIDITY IS GREATER THAN 50% (ADJ.), THE CHILLED WATER VALVE SHALL MODULATE
TO MAINTAIN SPACE RELATIVE HUMIDITY SETPOINT OF 50% (ADJ.) AND THE REHEAT VALVE SHALL MODULATE
TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SETPOINT. MODE SHALL TERMINATE WHEN THE SPACE
RELATIVE HUMIDITY FALLS BELOW THE RELATIVE HUMIDITY SETPOINT OF 50% (ADJ.) MINUS 3% (ADJ.). IF THE
SPACE RELATIVE HUMIDITY SENSOR FAILS THE DEHUMIDIFICATION SEQUENCE SHALL BE TERMINATED AND AN
ALARM SHALL ANNUNCIATE AT THE BAS.

FREEZE PROTECTION:

A HARDWIRED, LOW LIMIT TEMPERATURE SWITCH SHALL BE ELECTRICALLY INTERLOCKED WITH THE VARIABLE
SPEED DRIVE. IF THE LOW LIMIT TEMPERATURE SWITCH IS TRIPPED 38.0 DEG. F (ADJ.), THE FAN SHALL BE
COMMANDED OFF AND THE OUTSIDE AIR DAMPER SHALL CLOSE. ALL VALVES SHALL BE COMMANDED OPEN TO
100% OPEN (ADJUST PER CLIMATE). AN ALARM SHALL ANNUNCIATE AT THE BAS AND MANUAL RESET OF THE
LOW LIMIT TEMPERATURE SWITCH SHALL BE REQUIRED TO RESTART THE FAN.

DEMAND CONTROL VENTILATION:

USING A SPACE CO2 INPUT (LOCAL SENSOR OR NETWORK COMMUNICATED VALUE), THE CONTROLLER SHALL
MONITOR AND COMPARE THE MEASURED SPACE CO2 TO THE SPACE CO2 CONCENTRATION SETPOINT (ADJ.).
WHEN THE MEASURED SPACE CO2 CONCENTRATION REACHES THE SETPOINT (ADJ.), THE OUTSIDE AIR
DAMPER SHALL MODULATE OPEN INCREMENTALLY UNTIL THE SPACE CO2 LEVEL IS SATISFIED OR THE OUTSIDE
AIR DAMPER REACHES THE FULL OPEN POSITION. IF THE MEASURED CO2 CONCENTRATION FALLS, THE
OUTSIDE AIR DAMPER SHALL MODULATE TOWARD NORMAL ECONOMIZER OPERATION. IF THE MIXED AIR
TEMPERATURE DROPS BELOW THE MIXED AIR LOW LIMIT SETPOINT THE CO2 SENSOR INPUT IS OVERRIDDEN
AND THE OUTSIDE AIR DAMPER SHALL BE MODULATED CLOSED TO MAINTAIN THE MIXED AIR TEMPERATURE
LOW LIMIT SETPOINT.  WHEN THE MIXED AIR TEMPERATURE RISES ABOVE THE MIXED AIR LOW LIMIT SETPOINT,
CO2 OPERATION IS RESTORED.

FILTER STATUS:

A DIFFERENTIAL PRESSURE TRANSMITTER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE
FILTER(S) WHEN THE FAN IS RUNNING. IF THE DIFFERENTIAL PRESSURE ACROSS THE FILTER IS HIGHER THAN
THE FILTER ALARM SETPOINT, A DIRTY FILTER ALARM SHALL ANNUNCIATE AT THE BAS.

SMOKE DETECTOR SHUTDOWN:

THE UNIT SHALL SHUT DOWN IN RESPONSE TO A SIGNAL FROM THE SMOKE DETECTOR INDICATING THE
PRESENCE OF SMOKE.  THE SMOKE DETECTOR SHALL BE INTERLOCKED TO THE UNIT THROUGH THE DRY
CONTACTS OF THE SMOKE DETECTOR.  A MANUAL RESET OF THE SMOKE DETECTOR SHALL BE REQUIRED TO
RESTART THE UNIT.

RTUs Flow Diagram

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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2-POSITION VALVES
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ICE STORAGE PUMPS
CHWP-5 & CHWP-6

CHWS

SYSTEM GENERAL DESCRIPTION

THE CHILLED WATER SYSTEM CONSISTS OF THE FOLLOWING PRIMARY COMPONENTS:

WATER-COOLED PLANT: ONE (1) EXISTING WATER-COOLED CHILLER (WCCH-1), ONE (1) COOLING TOWER
(CT-1), TWO (2) CONDENSER WATER PUMPS (CTWP-1 & 2), AND TWO (2) PRIMARY CHILLED WATER PUMPS
(CHWP-3 & 4).

AIR-COOLED PLANT: ONE (1) NEW AIR-COOLED CHILLER (ACCH-1) WITH AN INTEGRAL PRIMARY PUMP.
DISTRIBUTION & STORAGE: TWO (2) EXISTING SECONDARY PUMPS (CHWP-1 & 2) FOR BUILDING DISTRIBUTION
AND TWO (2) ICE STORAGE PUMPS SERVING THE ICE TANKS.

REVISED CHILLER SEQUENCE OF OPERATION
THE EXISTING CHILLED WATER SYSTEM SHALL MAINTAIN ITS CURRENT SEQUENCE OF OPERATION, MODIFIED
TO INCLUDE ACCH-1 AS A REDUNDANT STANDBY UNIT. THE BUILDING AUTOMATION SYSTEM (BAS) SHALL
MANAGE THE TWO CHILLERS IN A LEAD/STANDBY CONFIGURATION BASED ON A PRE-DETERMINED SCHEDULE
OR UPON FAILURE/MAINTENANCE OF THE LEAD UNIT.

1. INTERLOCK & SAFETY

· MUTUAL EXCLUSION: THE BAS SHALL HARDWARE- OR SOFTWARE-INTERLOCK WCCH-1 AND ACCH-1
TO PREVENT SIMULTANEOUS OPERATION.

· ISOLATION VALVES: UPON A CHANGE IN LEAD STATUS, AUTOMATED CONTROL VALVES SHALL
MODULATE TO ISOLATE THE STANDBY CHILLER AND OPEN THE FLOW PATH FOR THE LEAD CHILLER.

2. AIR-COOLED MODE (ACCH-1 LEAD)
WHEN ACCH-1 IS COMMANDED TO RUN:

· THE WATER-COOLED PLANT (WCCH-1, CT-1, CTWPS, AND CHWPS 3 & 4) SHALL BE DISABLED.
· ISOLATION VALVES SHALL CLOSE THE WCCH-1 FLOW PATH AND OPEN THE ACCH-1 FLOW PATH.
· ACCH-1 SHALL OPERATE IN "ICE MAKE" OR "ICE MELT" MODE AS REQUIRED BY THE SYSTEM DEMAND.

3. WATER-COOLED MODE (WCCH-1 LEAD)
WHEN WCCH-1 IS COMMANDED TO RUN:

· ACCH-1 AND ITS INTEGRAL PUMP SHALL BE DISABLED.
· ISOLATION VALVES SHALL CLOSE THE ACCH-1 FLOW PATH AND OPEN THE WCCH-1 FLOW PATH.
· THE WATER-COOLED PLANT COMPONENTS SHALL BE ENABLED TO RUN IN CONJUNCTION WITH

WCCH-1 IN "ICE MAKE" OR "ICE MELT" MODES.

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VER IF Y  A LL  W O R K AN D S HAL L  N O TI FY  T HE A RC HI TE CT
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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DOUBLE DUPLEX RECEPTACLE, 120V. 20A.
GROUNDING TYPE

DOUBLE DUPLEX RECEPTACLE 120V. 20A.
GROUNDING TYPE

DUPLEX RECEPTACLE, 120V. 20A. GROUNDING TYPE

COMPUTER GRADE RECEPTACLE, 120V. 20A. WITH
ISOLATED GROUND

DUPLEX RECEPTACLE, 120V. 20A. GROUNDING TYPE

FUSIBLE DISCONNECT SWITCH - UPPER NUMERAL
DENOTES SWITCH SIZE, LOWER NUMERAL DENOTES
FUSE SIZE

MANUAL MOTOR STARTER, OR ON MOTORIZED EQUIP.

NON-FUSED DISCONNECT SWITCH - NUMERAL
DENOTES SWITCH SIZE

30
10

SPECIAL RECEPTACLE, TYPE & MOUNTING HEIGHT AS
NOTED

DUPLEX RECEPTACLE, GFCI TYPE,120V. 20A.,
GROUNDING TYPE

WEATHERPROOF RECEPTACLE

JUNCTION BOX - CEILING MOUNTED

MOTOR CONTROL SWITCH WITH PILOT LIGHT

MAGNETIC MOTOR STARTER

COMBINATION MOTOR STARTER

MOTOR CONNECTION

PANELBOARD

DISTRIBUTION PANELBOARD

MAIN SWITCHBOARD

TRANSFORMER

CONTROL PANEL

CONDUIT RUN IN WALL OR ABOVE CEILING

CONDUIT RUN BELOW GRADE OR CONCRETE SLAB

ISOLATED GROUND CONDUCTOR & SAFETY
GROUND CONDUCTOR

BRANCH CIRCUIT HOMERUN

LOW VOLTAGE WIRING FOR LIGHTING CONTROL

BRANCH CIRCUIT HOMERUN WITH (3) LINE
CONDUCTORS, (1) NEUTRAL CONDUCTOR, (1)
SAFETY GROUND CONDUCTOR & (1) ISOLATED
GROUND CONDUCTOR

NOTE: ANY CIRCUIT WITHOUT FURTHER
IDENTIFICATION IS 2-WIRE PLUS GROUND
WIRE.  A GREATER NUMBER OF WIRES IS
INDICATED BY HASH MARKS.

NIGHT LIGHT CIRCUIT ON EMERGENCY ELECTRIC
SYSTEM

TELEPHONE RACEWAY

DATA SYSTEM RACEWAY

PRIMARY UNDERGROUND DUCT

EXISTING TO BE REMOVED OR ABANDONED

A.C. ALTERNATING CURRENT

AC ABOVE COUNTERTOP

AFCI ARC FAULT CIRCUIT INTERRUPTER

AFF ABOVE FINISHED FLOOR TO CENTERLINE

AFG ABOVE FINISHED GRADE TO CENTERLINE

C CONDUIT

CKT/CIRC CIRCUIT

DP DISTRIBUTION PANEL

(E) EXISTING

EC ELECTRICAL CONTRACTOR

EF EXHAUST FAN

EWC ELECTRIC WATER COOLER

GRD GROUNDED

MDP MAIN DISTRIBUTION PANEL

RTU ROOFTOP UNIT

UON UNLESS OTHERWISE NOTED

WH WATER HEATER

ELECTRICAL SYMBOL LIST

FUSIBLE DISCONNECT SWITCH - UPPER NUMERAL
DENOTES SWITCH SIZE, LOWER NUMERAL
DENOTES  FUSE SIZE

CIRCUIT BREAKER - UPPER NUMERAL DENOTES
AMPERAGE FRAME RATING AND LOWER NUMERAL
INDICATES TRIP RATING

200AF
175AT

1. CERTAIN AREAS IN THE EXISTING BUILDING SHALL BE MODIFIED TO SUIT
THE NEW REQUIREMENTS. THESE DRAWINGS ARE DIAGRAMMATIC AND
ARE INTENDED TO INDICATE THE SCOPE OF WORK REQUIRED TO
COMPLETE A SAFE REMOVAL OF THE ELECTRICAL SYSTEMS AS
INDICATED BY THE NOTES ON THIS DRAWING.

2. WORK IN THE AREA SHALL INCLUDE THE DISCONNECTION, REMOVAL,
RELOCATION, AND RECONNECTION COMPLETE IN ALL RESPECTS OF ALL
ITEMS REQUIRED TO SUIT THE DESIGN INTENT.  IT SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR TO VISIT THE PROJECT SITE TO
CORRECTLY ASCERTAIN THE SCOPE OF SERVICES AND TO INCLUDE ALL
PERTINENT COSTS IN HIS BID.  NO EXTRAS WILL BE ALLOWED.

3. ALL ELECTRICAL WORK INTERFERING WITH AND REQUIRING
MODIFICATION FOR THE NEW REQUIREMENTS SHALL BE RELOCATED AS
DIRECTED BY BUILDING MANAGEMENT PERSONNEL AND REINSTALLED
AND REWIRED AS NECESSARY TO THE SATISFACTION OF THE BUILDING
OWNER.

4. PROVIDE ALL EQUIPMENT, MATERIALS, LABOR AND SUPERVISION
NECESSARY TO PROVIDE A SAFE ELECTRICAL INSTALLATION.  ALL
ELECTRICAL DEVICES AND SYSTEMS THAT ARE INDICATED AS EXISTING
TO REMAIN SHALL BE IN SAFE WORKING ORDER.

5. OBTAIN NECESSARY PERMITS FROM THE LOCAL AUTHORITY HAVING
JURISDICTION BEFORE PROCEEDING WITH ANY WORK IN THE FIELD.

6. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE NATIONAL
ELECTRICAL CODE, OSHA AND OTHER ELECTRICAL SAFETY STANDARDS
AND GUIDELINES.  CONFORM TO ALL STATE AND LOCAL CODES AND
STANDARDS.

7. ALL EQUIPMENT AND WIRING NOT IN RENOVATION AREAS BUT
AFFECTED BY WORK IN RENOVATION AREAS SHALL BE RECONNECTED
AS REQUIRED FOR A COMPLETE WORKING SYSTEM.

8. ABANDONED AND INACTIVE CONDUITS, WIRE, DEVICES, EQUIPMENT,
ETC., SHALL BE REMOVED IN THEIR ENTIRETY.  IN ADDITION TO THESE
ITEMS, THIS CONTRACTOR SHALL REMOVE ALL ITEMS AS INDICATED ON
THE PLANS, OR AS REQUIRED TO CLEAN UP THE ENTIRE AREA OF
UNUSED, ABANDONED, OR INACTIVE MATERIALS.  CONDUIT AND WIRING
FEEDING DEVICES AND EQUIPMENT TO BE REMOVED SHALL ALSO BE
REMOVED UP TO THE NEXT ACTIVE PULLBOX, JUNCTION BOX, OR
PANELBOARD.  HANGERS, MESSENGER CABLE, BRACKETS, ETC,
SUPPORTING ITEMS TO BE REMOVED SHALL ALSO BE UNFASTENED AND
REMOVED.  OPEN HOLES IN DUCTS, BOXES, PANELBOARDS, AND
KNOCKOUTS SHALL BE CLOSED WITH SUITABLE SNAP PLUGS OR FILLER
PLATES.

9. THE CONTRACTOR SHALL REMOVE AND DELIVER TO A PLACE
DESIGNATED BY THE OWNER ALL EXISTING ELECTRICAL EQUIPMENT NO
LONGER INTENDED FOR USE.  THIS EQUIPMENT REMAINS THE
PROPERTY OF THE OWNER.

10. ANY EQUIPMENT, DEVICES, MATERIALS, ETC., THE OWNER ELECTS NOT
TO RETAIN SHALL BE LEGALLY DISPOSED OF BY THE CONTRACTOR OFF
THE OWNER'S PREMISES.

11. AT COMPLETION OF ALL ELECTRICAL WORK, UPDATE CIRCUIT
DIRECTORIES IN PANELS AFFECTED BY NEW WORK WITH NEW
TYPEWRITTEN CIRCUIT DESCRIPTIONS.  CIRCUIT DIRECTORIES SHALL
BE MOUNTED ON INSIDE OF FRONT PANEL COVER IN A CLEAR PLASTIC
ENCLOSURE.

12. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS, AND IN ACCORDANCE WITH
THEIR LISTING OR LABELING REQUIREMENTS.  ANY PENETRATIONS
THROUGH FIRE RATED ASSEMBLIES THAT ARE CREATED BY THE
ELECTRICAL DEMOLITION, SHALL BE SEALED AND RESTORED IN
ACCORDANCE WITH THE UL FIRE RESISTANCE DIRECTORY.

13. WHERE CONDUIT AND/OR OUTLET BOXES INDICATED FOR DEMOLITION
ARE EMBEDDED IN CONCRETE OR BELOW CONCRETE SLAB, ABANDON
IN PLACE.  CUT BACK AND SEAL EXPOSED CONDUIT. PROVIDE BLANK
COVERS FOR ABANDONED BOXES.  REMOVE ALL ASSOCIATED WIRING
BACK TO SOURCE.

GENERAL NOTES - DEMOLITION

GENERAL NOTES
1. THE CONTRACTOR SHALL ABIDE BY ALL FEDERAL, STATE, AND/OR

LOCAL CODES.  IF A DISCREPANCY BETWEEN CODES OCCURS, THE
MOST STRINGENT SHALL PREVAIL.

2. THE CONTRACTOR SHALL FIELD VERIFY EXISTING CONDITIONS PRIOR
TO THE COMMENCEMENT OF ANY WORK. SHOULD DISCREPANCIES BE
DISCOVERED, THE CONTRACTOR SHALL VERIFY INTENT WITH THE
ENGINEER/OWNER BEFORE PROCEEDING.

3. COORDINATE LOCATIONS OF ALL CEILING MOUNTED DEVICES WITH
OTHER TRADES PRIOR TO INSTALLATION.

4. COORDINATE ALL ROUGH-IN REQUIREMENTS FOR OWNER FURNISHED
EQUIPMENT WITH THE OWNER PRIOR TO BEGINNING WORK. THESE
DRAWINGS ARE BASED ON THE BEST INFORMATION AVAILABLE DURING
THE DESIGN PHASE OF THE PROJECT.

5. COORDINATE WITH MILLWORK CONTRACTOR TO DETERMINE THE
EXACT LOCATION OF OUTLETS BEING PLACED IN MILLWORK.

6. DEVICES NOTED "GFI" SHALL INCLUDE GROUND FAULT INTERRUPTING
DEVICES.

7. DEVICES NOTED "WP" SHALL BE WEATHERPROOF, "WHILE-IN-USE" TYPE
WHERE APPLICABLE.

8. ELECTRICAL CONTRACTOR SHALL PROVIDE SAFETY DISCONNECT
SWITCHES FOR ALL MECHANICAL AND PLUMBING EQUIPMENT.

9. DEDICATED NEUTRAL CONDUCTORS SHALL BE CONSIDERED
CURRENT-CARRYING CONDUCTORS. HOMERUNS CONTAINING MORE
THAN THREE CURRENT-CARRYING CONDUCTORS SHALL BE DERATED IN
ACCORDANCE WITH THE 2023 NEC.

10. BRANCH CIRCUIT HOMERUN CONDUCTORS SHALL BE SIZED IN
ACCORDANCE WITH THE 2023 NEC. THE MAXIMUM ALLOWABLE VOLTAGE
DROP ON A FEEDER IS 2% AND THE MAXIMUM ALLOWABLE VOLTAGE
DROP ON A BRANCH CIRCUIT IS 3%. PROVIDE BRANCH CIRCUIT
CONDUCTORS SIZED TO ENSURE THE TOTAL VOLTAGE DROP FROM THE
SOURCE TO THE POINT OF UTILIZATION IS LESS THAN OR EQUAL TO 5%.

11. DEDICATED NEUTRALS SHALL BE PROVIDED FOR ALL BRANCH CIRCUITS,
EXCEPT WHERE A MULTI-WIRE CIRCUIT IS REQUIRED TO SERVE THE
LOAD (I.E. SYSTEMS FURNITURE). WHEN SHARING THE NEUTRAL
CONDUCTOR IN A MULTI-WIRE CIRCUIT, THE NEUTRAL SIZE SHALL BE
INCREASED 177%.

12. ALL MOUNTING HEIGHTS PROVIDED ARE TO CENTER OF DEVICE,
UNLESS OTHERWISE INDICATED.

(R) RELOCATED

KWH METER

TRANSFORMER

200
110

GROUND

1. APPLICABLE CODES INCLUDE, BUT ARE NOT NECESSARILY LIMITED TO,
THE FOLLOWING:

1.1. 2021 MICHIGAN BUILDING CODE
1.2. 2023 NEC WITH MICHIGAN PART 8 AMENDMENTS
1.3. 2019 MICHIGAN COMMERCIAL ENERGY CODE.

(IECC 2021/ASHRAE 90.1-2019)
1.4. 2017 ICC ANSI STANDARD A117.1-2017
1.5. 2021 INTERNATIONAL FIRE CODE

2. ALL WIRING AND BUSSING SHALL BE COPPER, UNLESS OTHERWISE
NOTED.

3. A SEPARATE EQUIPMENT GROUNDING CONDUCTORS, SIZED PER NEC,
SHALL BE INSTALLED WITH ALL CIRCUIT CONDUCTORS.

4. PROVIDE A THERMAL-ADHESIVE LABEL ON EACH DEVICE (LIGHT SWITCH,
RECEPTACLE, ETC.) INDICATING THE SOURCE PANEL AND CIRCUIT
NUMBER.

POWER SYMBOLS

ONE-LINE DIAGRAM SYMBOLS

WIRING & CONDUIT SYMBOLS

BAS BUILDING AUTOMATION SYSTEM

FAAP FIRE ALARM ANNUNCIATOR PANEL

FACP FIRE ALARM CONTROL PANEL

G/GFCI GROUND FAULT CIRCUIT INTERRUPTER

RIO ROUGHED-IN ONLY

S SURFACE MOUNTED

WP WEATHERPROOF

ELECTRICAL ABBREVIATIONS

DESCRIPTIONSYMBOL

DESCRIPTIONSYMBOL

DESCRIPTIONSYMBOL

PROJECT SPECIFIC NOTES

JUNCTION BOX - FLOOR MOUNTEDF

JUNCTION BOX - WALL MOUNTED, HEIGHT AS NOTED

30

LOAD CENTER

MATCHLINE

(ER) EXISTING RELOCATED

HALF-CONTROLLED DUPLEX RECEPTACLE, 120V.
20A. GROUNDING TYPE

ARMS ARC-FLASH REDUCTION MAINTENANCE SWITCH.

SWBD SWITCHBOARD

MSS MAIN SERVICE SWITCHBOARD.

AIC AMPERE INTERRUPTING CAPACITY

GEC GROUNDING ELECTRODE CONDUCTOR

FT. FEET

EC EMPTY CONDUIT

BC BLANK COVER PLATE
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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#KEY NOTES:
1. EXISTING HVAC UNIT TO BE REPLACED WITH A NEW

EQUIVALENT UNIT. ELECTRICAL CONTRACTOR SHALL
DISCONNECT AND REMOVE ALL ASSOCIATED EQUIPMENT,
DEVICES, ETC. UNIT TO BE REMOVED BY OTHERS.
EXISTING CONDUIT, WIRING, DISCONNECT SWITCH MAY BE
REUSED WHERE DETERMINED TO BE IN GOOD CONDITION
AND SUITABLE FOR NEW INSTALLATION. REPLACE ANY
UNSUITABLE OR DAMAGED CONDUIT, CONDUIT, WIRING,
OR DISCONNECT WITH NEW COMPONENTS OF EQUAL
TYPE, SIZE, RATING, AND CODE COMPLIANCE.
CONTRACTOR SHALL VERIFY COMPATIBILITY OF EXISTING
ELECTRICAL INFRASTRUCTURE PRIOR TO INSTALLATION.

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. IT IS NOT THE INTENT OF THESE DRAWINGS TO SHOW ALL
THE ELECTRICAL DEVICES TO BE REMOVED, BUT TO
INDICATE THE SCOPE OF DEMOLITION WORK. IT SHALL BE
THE CONTRACTOR'S RESPONSIBILITY TO VISIT THE JOB
SITE TO DETERMINE THE EXTENT OF THE DEMOLITION
WORK PRIOR TO SUBMITTING THEIR BID.

3. ALL ELECTRICAL ITEMS BEING REMOVED AND NOT REUSED
SHALL BE TURNED OVER TO THE OWNER OR DISPOSED OF
AS DIRECTED.

4. ALL ELECTRICAL ITEMS BEING REUSED SHALL BE STORED
IN A SAFE PLACE UNTIL REINSTALLATION.

5. EXISTING CIRCUITS NOT BEING REUSED SHALL BE
REMOVED COMPLETELY BACK TO SOURCE,
DISCONNECTED AND RELABELED AS "SPARE".

(E) RTU-C221
(E) RTU-C181 (E) RTU-C201(E) RTU-C121

(E) RTU-C91

(E) RTU-C101

(E) RTU-C71

(E) RTU-C51
(E) RTU-C61

(E) RTU-C81

(E) RTU-C31

(E) RTU-C11
(E) RTU-C21

(E) RTU-C41

(E) ERV-B21

(E) ERV-B11
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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(E)WH-2

(E)CHWP-1

(E)CHWP-6

(E)DRY COOLER

(E)CHWP-5
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(E)CTWP-2
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GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. IT IS NOT THE INTENT OF THESE DRAWINGS TO SHOW ALL
THE ELECTRICAL DEVICES TO BE REMOVED, BUT TO
INDICATE THE SCOPE OF DEMOLITION WORK. IT SHALL BE
THE CONTRACTOR'S RESPONSIBILITY TO VISIT THE JOB
SITE TO DETERMINE THE EXTENT OF THE DEMOLITION
WORK PRIOR TO SUBMITTING THEIR BID.

3. ALL ELECTRICAL ITEMS BEING REMOVED AND NOT REUSED
SHALL BE TURNED OVER TO THE OWNER OR DISPOSED OF
AS DIRECTED.

4. ALL ELECTRICAL ITEMS BEING REUSED SHALL BE STORED
IN A SAFE PLACE UNTIL REINSTALLATION.

5. EXISTING CIRCUITS NOT BEING REUSED SHALL BE
REMOVED COMPLETELY BACK TO SOURCE,
DISCONNECTED AND RELABELED AS "SPARE".

KEY NOTES:
1. EXISTING COOLING TOWER UNIT TO BE REPLACED WITH A

NEW EQUIVALENT UNIT. ELECTRICAL CONTRACTOR SHALL
DISCONNECT AND REMOVE ALL ASSOCIATED EQUIPMENT,
DEVICES, ETC. UNIT TO BE REMOVED BY OTHERS.
EXISTING CONDUIT, WIRING, DISCONNECT SWITCH MAY BE
REUSED WHERE DETERMINED TO BE IN GOOD CONDITION
AND SUITABLE FOR NEW INSTALLATION. REPLACE ANY
UNSUITABLE OR DAMAGED CONDUIT, CONDUIT, WIRING,
OR DISCONNECT WITH NEW COMPONENTS OF EQUAL
TYPE, SIZE, RATING, AND CODE COMPLIANCE.
CONTRACTOR SHALL VERIFY COMPATIBILITY OF EXISTING
ELECTRICAL INFRASTRUCTURE PRIOR TO INSTALLATION.

2. EXISTING ENERGY RECOVERY UNIT (ERU) TO BE REMOVED
COMPLETELY AND REPLACED WITH LARGER UNIT.
ELECTRICAL CONTRACTOR SHALL DISCONNECT AND
REMOVE ALL ASSOCIATED EQUIPMENT, DEVICES, ETC.
AND REMOVE ALL ASSOCIATED WIRING AND CONDUITS
BACK TO SOURCE. UNIT TO BE REMOVED BY OTHERS.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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RTU-C8

RTU-C6

RTU-C7

RTU-C5

RTU-C10 RTU-C9

RTU-C4

RTU-C2

RTU-C3

RTU-C1

RTU-C20
RTU-C18

RTU-C22RTU-C18

1

1
1

1

1
1

1
1

1 1
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1

1

WP

30
15

WP

30
15

WP

30
15

WP30
15

30
15

WP 30
15

WP 30
15

WP 30
15

WP 30
15

30
15

WP 30
15

WP 30
15

WP 30
15

WP

30
15

WP/G
2

WP/G

2

WP/G
2

WP/G

2WP

2
G/WP

WP/G WP
2

2
G/WP

2
G/WP

2
G/WP

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. REFER TO POWER ONE-LINE DIAGRAM FOR ADDITIONAL
INFORMATION.

3. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL
DISCONNECT SWITCHES, STARTERS, CONDUIT AND
WIRING, ETC. FOR ALL ROOFTOP EQUIPMENT UNLESS
OTHERWISE NOTED.

4. ALL BRANCH CIRCUIT WIRING SERVING EQUIPMENT AT THE
ROOFTOP SHALL BE PROVIDED WITH SEAL IN
ACCORDANCE WITH NEC 300.7(A). FILL RACEWAY WITH A
PLIABLE COMPOUND AT A CONDUIT BODY OR JUNCTION
BOX AT THE POINT WHERE THE CONDUIT PASSES FROM
THE INTERIOR TO EXTERIOR OF THE BUILDING. SEAL OFF
FITTINGS ARE NOT REQUIRED.

5. WHERE RACEWAYS ARE INSTALLED OUTDOORS ABOVE
GRADE, THE INTERIOR OF THE RACEWAY SHALL BE
CONSIDERED A WET LOCATION PER NEC 300.8. PROVIDE
CONDUCTORS THAT ARE LISTED FOR USE IN WET
LOCATIONS AS PER NEC 310.8(C).

6. CONDUCTORS INSTALLED IN CONDUIT EXPOSED TO
SUNLIGHT ON OR ABOVE THE ROOFTOP SHALL HAVE
THEIR AMPACITY DERATED IN ACCORDANCE WITH NEC
310.15(B)(2)(c).

7. INSTALL AND SUPPORT FEEDERS AND BRANCH CIRCUITS
SO THERE IS NOT LESS THAN 1-1/2" FROM THE LOWEST
SURFACE OF THE ROOF DECKING TO THE TOP OF THE
CABLE, RACEWAY OR BOX. A CABLE, RACEWAY OR BOX
SHALL NOT BE ISNTALLED IN CONCEALED LOCATIONS IN
METAL-CORRUGATED SHEET DECKING-TYPE ROOF.

#KEY NOTES:
1. NEW HVAC UNITS TO BE FED FROM EXISTING CONNECTION

POINTS. VERIFY ANY AND ALL INSTALLATION METHODS
MEET CURRENT APPLICABLE CODES. PROVIDE SERVICE
RECEPTACLES SPACED IN ACCORDANCE WITH NEC 210.63
IF EXISTING UNITS WERE NOT FITTED WITH DUPLEX
RECEPTACLES. THE NEW DUPLEX RECEPTACLE (20A, 12OV)
MUST BE GFCI - PROTECTED WITH WEATHERPROOF
COVER, MOUNTED WITH ALL NECESSARY SUPPORTS,
BRACKETS, AND HARDWARE FOR COMPLETE AND SECURE
INSTALLATION. PROVIDE POWER FROM NEAREST
208Y/120V PANELBOARD.

2. GFI/WP RECEPTACLE PROVIDED WITH UNIT BY OTHERS.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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ERV-B1ERV-B2

WP

30
25

G/WP

WP
30
25

WP/G

1 1

2
2

#KEY NOTES:
1. NEW HVAC UNITS TO BE FED FROM EXISTING CONNECTION

POINTS. VERIFY ANY AND ALL INSTALLATION METHODS
MEET CURRENT APPLICABLE CODES. PROVIDE SERVICE
RECEPTACLES SPACED IN ACCORDANCE WITH NEC 210.63
IF EXISTING UNITS WERE NOT FITTED WITH DUPLEX
RECEPTACLES. THE NEW DUPLEX RECEPTACLE (20A, 12OV)
MUST BE GFCI - PROTECTED WITH WEATHERPROOF
COVER, MOUNTED WITH ALL NECESSARY SUPPORTS,
BRACKETS, AND HARDWARE FOR COMPLETE AND SECURE
INSTALLATION. PROVIDE POWER FROM NEAREST
208Y/120V PANELBOARD.

2. GFI/WP RECEPTACLE PROVIDED WITH UNIT BY OTHERS.

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. REFER TO POWER ONE-LINE DIAGRAM FOR ADDITIONAL
INFORMATION.

3. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL
DISCONNECT SWITCHES, STARTERS, CONDUIT AND
WIRING, ETC. FOR ALL ROOFTOP EQUIPMENT UNLESS
OTHERWISE NOTED.

4. ALL BRANCH CIRCUIT WIRING SERVING EQUIPMENT AT THE
ROOFTOP SHALL BE PROVIDED WITH SEAL IN
ACCORDANCE WITH NEC 300.7(A). FILL RACEWAY WITH A
PLIABLE COMPOUND AT A CONDUIT BODY OR JUNCTION
BOX AT THE POINT WHERE THE CONDUIT PASSES FROM
THE INTERIOR TO EXTERIOR OF THE BUILDING. SEAL OFF
FITTINGS ARE NOT REQUIRED.

5. WHERE RACEWAYS ARE INSTALLED OUTDOORS ABOVE
GRADE, THE INTERIOR OF THE RACEWAY SHALL BE
CONSIDERED A WET LOCATION PER NEC 300.8. PROVIDE
CONDUCTORS THAT ARE LISTED FOR USE IN WET
LOCATIONS AS PER NEC 310.8(C).

6. CONDUCTORS INSTALLED IN CONDUIT EXPOSED TO
SUNLIGHT ON OR ABOVE THE ROOFTOP SHALL HAVE
THEIR AMPACITY DERATED IN ACCORDANCE WITH NEC
310.15(B)(2)(c).

7. INSTALL AND SUPPORT FEEDERS AND BRANCH CIRCUITS
SO THERE IS NOT LESS THAN 1-1/2" FROM THE LOWEST
SURFACE OF THE ROOF DECKING TO THE TOP OF THE
CABLE, RACEWAY OR BOX. A CABLE, RACEWAY OR BOX
SHALL NOT BE ISNTALLED IN CONCEALED LOCATIONS IN
METAL-CORRUGATED SHEET DECKING-TYPE ROOF.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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(E)CHWP-3

(E)CHWP-4

(E)CHWP-2

(E)CH-1

(E)WH-1

(E)WH-2

(E)CHWP-1

(E)CHWP-6

(E)DRY COOLER

1 CT-1

ACCH-1

(E)CHWP-5

(E) MCC1D

T

(E
) P

N
L-

C
D

(E
) P

N
L-

M
D

(E
) 7

KV
A

WP100
70

WP

1200
1000

G/WP

G/WP 2

(E)CTWP-1

(E)CTWP-2

#

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. REFER TO POWER ONE-LINE DIAGRAM FOR ADDITIONAL
INFORMATION.

3. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL
DISCONNECT SWITCHES, STARTERS, CONDUIT AND
WIRING, ETC. FOR ALL ROOFTOP EQUIPMENT UNLESS
OTHERWISE NOTED.

4. ALL BRANCH CIRCUIT WIRING SERVING EQUIPMENT AT THE
ROOFTOP SHALL BE PROVIDED WITH SEAL IN
ACCORDANCE WITH NEC 300.7(A). FILL RACEWAY WITH A
PLIABLE COMPOUND AT A CONDUIT BODY OR JUNCTION
BOX AT THE POINT WHERE THE CONDUIT PASSES FROM
THE INTERIOR TO EXTERIOR OF THE BUILDING. SEAL OFF
FITTINGS ARE NOT REQUIRED.

5. WHERE RACEWAYS ARE INSTALLED OUTDOORS ABOVE
GRADE, THE INTERIOR OF THE RACEWAY SHALL BE
CONSIDERED A WET LOCATION PER NEC 300.8. PROVIDE
CONDUCTORS THAT ARE LISTED FOR USE IN WET
LOCATIONS AS PER NEC 310.8(C).

6. CONDUCTORS INSTALLED IN CONDUIT EXPOSED TO
SUNLIGHT ON OR ABOVE THE ROOFTOP SHALL HAVE
THEIR AMPACITY DERATED IN ACCORDANCE WITH NEC
310.15(B)(2)(c).

7. INSTALL AND SUPPORT FEEDERS AND BRANCH CIRCUITS
SO THERE IS NOT LESS THAN 1-1/2" FROM THE LOWEST
SURFACE OF THE ROOF DECKING TO THE TOP OF THE
CABLE, RACEWAY OR BOX. A CABLE, RACEWAY OR BOX
SHALL NOT BE ISNTALLED IN CONCEALED LOCATIONS IN
METAL-CORRUGATED SHEET DECKING-TYPE ROOF.

KEY NOTES:
1. NEW HVAC UNIT TO BE FED FROM EXISTING CONNECTION

POINTS. VERIFY ANY AND ALL INSTALLATION METHODS
MEET CURRENT APPLICABLE CODES. PROVIDE SERVICE
RECEPTACLES SPACED IN ACCORDANCE WITH NEC 210.63
IF EXISTING UNITS WERE NOT FITTED WITH DUPLEX
RECEPTACLES. THE NEW WEATHERPROOF DUPLEX
RECEPTACLE (20A, 120V) MUST BE GFCI TYPE OR
PROTECTED AND INSTALLED WITH WEATHERPROOF,
IN-USE COVER AND MOUNTED WITH ALL NECESSARY
SUPPORTS, BRACKETS, AND HARDWARE FOR COMPLETE
AND SECURE INSTALLATION. PROVIDE POWER FROM
NEAREST 208Y/120V PANELBOARD.

2. PROVIDE BRANCH CIRCUIT FROM NEAREST EXISTING
120/208V OR 120/240V PANELBOARD TO FEED NEW 20A,
120V DUPLEX RECEPTACLE AS INDICATED. PROVIDE
DEDICATED 20A, 1-POLE CIRCUIT BREAKER, IF REQUIRED,
CONDUIT, CONDUCTORS, FITTINGS, DEVICE BOX, AND ALL
REQUIRED SUPPORTS AND ACCESSORIES FOR A
COMPLETE INSTALLATION. VERIFY PANEL CAPACITY PRIOR
TO INSTALLATION.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VE RI F Y  A LL  W O R K  AN D  SH A L L N OT IF Y  TH E A R C H I TEC T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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ACCH-1
(ON ROOF)

REFER TO POWER ONE-LINE DIAGRAM ON SHEET
E2.0 FOR CONDUCTOR AND CONDUIT SIZING.
ASSUMED RUN LENGTH IS APPROXIMATELY 550 FT.

1200
1000
WP

FROM NEW MAIN
SWITCHBOARD

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. REFER TO POWER ONE-LINE DIAGRAM ON SHEET E2.0 FOR
ADDITIONAL INFORMATION.

3. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL
DISCONNECT SWITCHES, STARTERS, CONDUIT AND
WIRING, ETC. FOR ALL ROOFTOP EQUIPMENT UNLESS
OTHERWISE NOTED.

4. ALL BRANCH CIRCUIT WIRING SERVING EQUIPMENT AT THE
ROOFTOP SHALL BE PROVIDED WITH SEAL IN
ACCORDANCE WITH NEC 300.7(A). FILL RACEWAY WITH A
PLIABLE COMPOUND AT A CONDUIT BODY OR JUNCTION
BOX AT THE POINT WHERE THE CONDUIT PASSES FROM
THE INTERIOR TO EXTERIOR OF THE BUILDING. SEAL OFF
FITTINGS ARE NOT REQUIRED.

5. WHERE RACEWAYS ARE INSTALLED OUTDOORS ABOVE
GRADE, THE INTERIOR OF THE RACEWAY SHALL BE
CONSIDERED A WET LOCATION PER NEC 300.8. PROVIDE
CONDUCTORS THAT ARE LISTED FOR USE IN WET
LOCATIONS AS PER NEC 310.8(C).

6. CONDUCTORS INSTALLED IN CONDUIT EXPOSED TO
SUNLIGHT ON OR ABOVE THE ROOFTOP SHALL HAVE
THEIR AMPACITY DERATED IN ACCORDANCE WITH NEC
310.15(B)(2)(c).

7. INSTALL AND SUPPORT FEEDERS AND BRANCH CIRCUITS
SO THERE IS NOT LESS THAN 1-1/2" FROM THE LOWEST
SURFACE OF THE ROOF DECKING TO THE TOP OF THE
CABLE, RACEWAY OR BOX. A CABLE, RACEWAY OR BOX
SHALL NOT BE ISNTALLED IN CONCEALED LOCATIONS IN
METAL-CORRUGATED SHEET DECKING-TYPE ROOF.

8. ROUTE CONDUIT ELEVATED A MINIMUM OF 1 TO 1.5 INCH
ABOVE ROOF SURFACE USING DURA-BLOK ROOFTOP
SUPPORTS IN COMBINATION WITH EATON COOPER B-LINE
CHANNEL STRUT SUPPORTS. PROVIDE COMPLETE
SUPPORT SYSTEM AND INSTALLATION PER
MANUFACTURER'S REQUIREMENTS.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VE RI F Y  A LL  W O R K  AN D  SH A L L N OT IF Y  TH E A R C H I TEC T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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T

(E) PRIMARY
SWITCHGEAR

(E) PRIMARY 13.2kV -
480V TRANSORMER
ON CONCRETE PAD

MAIN SERVICE SWITCHBOARD (2-SECTION)
2000A, 480/277V, 3PH, 4W, 65 KAIC SYMMETRICAL,
NEMA 3R, ON 4" THICK HOUSE-KEEPING
CONCRETE PAD.

7

3

(E) OUTGOING
FEEDER, 5-4"C.

4 (E) SECONDARY
FEEDER.

6

(E) UNIT MOUNTED
PULLBOX

4

UNIT MOUNTED
PULLBOX, NEMA 3R.

NEW WORK

5

(E )BUILDING
PERIMETER

(E )BUILDING
PERIMETER

INTERIOREXERIOR

INTERIOREXERIOR

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOL LIST,

ABBREVIATIONS AND PROJECT NOTES.

2. REFER TO POWER ONE-LINE DIAGRAM FOR ADDITIONAL
INFORMATION.

3. WHERE RACEWAYS ARE INSTALLED OUTDOORS ABOVE
GRADE, THE INTERIOR OF THE RACEWAY SHALL BE
CONSIDERED A WET LOCATION PER NEC 300.8. PROVIDE
CONDUCTORS THAT ARE LISTED FOR USE IN WET
LOCATIONS AS PER NEC 310.8(C).

4. CONDUCTORS INSTALLED IN CONDUIT EXPOSED TO
SUNLIGHT ON OR ABOVE THE ROOFTOP SHALL HAVE
THEIR AMPACITY DERATED IN ACCORDANCE WITH NEC
310.15(B)(2)(c).

5. INSTALL AND SUPPORT FEEDERS AND BRANCH CIRCUITS
SO THERE IS NOT LESS THAN 1-1/2" FROM THE LOWEST
SURFACE OF THE ROOF DECKING TO THE TOP OF THE
CABLE, RACEWAY OR BOX. A CABLE, RACEWAY OR BOX
SHALL NOT BE ISNTALLED IN CONCEALED LOCATIONS IN
METAL-CORRUGATED SHEET DECKING-TYPE ROOF.

#KEY NOTES:
1. DISCONNECT EXISTING INCOMING AND OUTGOING FEEDER

CONDUCTORS AND GROUNDING ELECTRODE SYSTEM FROM MAIN
SERVICE SWITCHBOARD SCHEDULED FOR DEMOLITION. PROTECT,
PRESERVE, AND MAINTAIN INTEGRITY OF ALL FEEDERS,
GROUNDING CONDUCTORS AND UNIT MOUNTED PULL BOX FOR
REUSE. COORDINATE OUTAGE AND RECONNECTION WITH OWNER.

2. PROTECT AND PRESERVE THE EXISTING CONCRETE PAD DURING
DEMOLITION OF THE ASSOCIATED EQUIPMENT. REPAIR AND
RESTORE THE PAD AS REQUIRED TO PROVIDE A SOUND,
SERVICEABLE SURFACE SUITABLE FOR REUSE.

3. PROVIDE NEW 4" THICK REINFORCED CONCRETE HOUSEKEEPING
PAD FOR NEW SWITCHBOARD INSTALLATION. NEW CONCRETE
PAD SHALL BE STRUCTURALLY DOWELED AND TIED INTO
EXISTING ADJACENT CONCRETE PAD TO CREATE A CONTINUOUS,
STABLE FOUNDATION. CONTRACTOR SHALL VERIFY EXISTING PAD
CONDITION AND ELEVATIONS PRIOR TO INSTALLATION AND
REPAIR EXISTING CONCRETE AS REQUIRED FOR PROPER
INTEGRATION. FINISH EXPOSED SURFACES SMOOTH AND APPLY
PAINT/COATING AS REQUIRED TO PROVIDE A UNIFORM
APPEARANCE.

4. RECONNECT EXISTING SERVICE FEEDER AND OUTGOING SERVICE
FEEDER PROTECTED AND PRESERVED DURING DEMOLITION TO
NEW SWITCHBOARD AS INDICATED. INSPECT EXISTING FEEDER
CONDUCTORS AND TERMINATIONS PRIOR TO RECONNECTION.
PROVIDE ALL NECESSARY LUGS, CONNECTORS, SPLICE KITS,
HARDWARE, SUPPORTS, AND ACCESSORIES REQUIRED REQUIRED
FOR A COMPLETE, CODE-COMPLIANT, AND FULLY FUNCTIONAL
INSTALLATION. COODINATE ALL WORK TO MINIMIZE SERVICE
INTERRUPTION.

5. RECONNECT EXISTING GROUNDING ELECTRODE SYSTEM TO NEW
SWITCHBOARD/SERVICE EQUIPMENT. VERIFY CONTINUITY OF ALL
GROUNDING AND BONDING CONNECTIONS AND PROVIDE ALL
REQUIRED CONDUCTORS, CONNECTORS, CLAMPS, HARDWARE
FOR A COMPLETE AND FULLY FUNCTIONAL GROUNDING SYSTEM
PER NEC ARTICLE 250.

6. REFER TO "POWER ONE-LINE DIAGRAM - NEW WORK" ON SHEET
E2.0 FOR CONDUCTOR AND CONDUIT SIZING. ASSUMED RUN
LENGTH IS APPROXIMATELY 600FT.

7. REFER TO ONE LINE DIAGRAM ON SHEET E2.0 FOR ADDITIONAL
INFORMATION.

1 "

1 "

44"

ELEVATION

2"

2"

9"

2"

BACKFILL

PLAN VIEW

80"

NOTE:

1. MAIN SERVICE SWITCHBOARD CONCRETE PAD TO BE
PROVIDED BY ELECTRICAL CONTRACTOR.

2. CONFIRM CONCRETE PAD THICKNESS WITH STRUCTURAL
ENGINEER.

3. CONFIRM ALL DIMENSIONS INCLUDING CONDUIT WINDOW
OPEN WITH SWITCHGEAR MANUFACTURER PRIOR TO
INSTALLATION OF FOUNDATION.

4. THE PAD MUST EXTEND MINIMUM 4" BEYOND THE EDGES OF
SWITCHGEAR ON ALL SIDES BUT NOT EXCEEDING MORE THAN
6" AND MEETS NEC ARTICLE 110.26 WORKING SPACE
REQUIREMENTS.

5. THE PAD MUST BE PLACED ON SOLID SUB SURFACE.

1/2" CHAMFERED
EDGE

#4 GA. WIRE FABRIC
@ 6" O.C.  TOP AND
BOTTOM

1/2" ANCHOR BOLTS.
COORDINATE EXACT LOCATION AND
NUMBERS WITH SWITCHBOARD
INSTALLATION DRAWINGS.

EXISTING
GRADE
SAND OR
GRAVEL

3000 PSI CONCRETE,
28 DAYS CURE TIME

EXTENSION TO EXISTING
CONCRETE PAD.

CONCRETE PAD DETAIL - EXTENSION TO
EXISTING CONCRETE PAD
N.T.S

3

T

(E) PRIMARY
SWITCHGEAR

(E) PRIMARY 13.2kV -
480V TRANSORMER
ON CONCRETE PAD

(E) MAIN SERVICE SWITCHBOARD (1-SECTION)
2000A, 480/277V, 3PH, 4W, 65 KAIC SYMMETRICAL,
NEMA 3R.

1

(E) OUTGOING
FEEDER, 5-4"C.

(E) SECONDARY
FEEDER.

(E) UNIT MOUNTED
PULLBOX

1

2

DEMOLITION

(E )BUILDING
PERIMETER

(E )BUILDING
PERIMETER

INTERIOREXERIOR

INTERIOREXERIOR

DEMOLITION GENERAL NOTES:

1. REFER TO SHEET E0.1 FOR ELECTRICAL SYMBOL LIST,
ABBREVIATIONS AND PROJECT NOTES.

2. IT IS NOT THE INTENT OF THESE DRAWINGS TO SHOW ALL THE
ELECTRICAL DEVICES TO BE REMOVED, BUT TO INDICATE THE
SCOPE OF DEMOLITION WORK. IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO VISIT THE JOB SITE TO DETERMINE THE
EXTENT OF THE DEMOLITION WORK PRIOR TO SUBMITTING THEIR
BID.

3. ALL ELECTRICAL ITEMS BEING REMOVED AND NOT REUSED SHALL
BE DISPOSED OF AS DIRECTED.

4. ALL ELECTRICAL ITEMS BEING REUSED SHALL BE STORED IN A
SAFE PLACE UNTIL REINSTALLATION.

5. ALL EQUIPMENT, DEVICES, ETC. SHOWN DASHED ARE EXISTING TO
REMAIN.

6. ALL EQUIPMENT, DEVICES, ETC. SHOWN DASHED AND
CROSS-HATCHED ARE EXISTING TO BE REMOVED OR RELOCATED
AS INDICATED.

7. EXISTING JUNCTION BOXES AND/OR RACEWAYS MAY BE REUSED
FOR NEW LIGHTING WHERE APPLICABLE.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
VE RI F Y  A LL  W O R K  AN D  SH A L L N OT IF Y  TH E A R C H I TEC T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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600A 600A 600A

(E) GEC

2000 AF
2000 AT

(E) GEC

(E) PRIMARY SWITCHGEAR

(E) DTE PRIMARY
FEEDER FROM
MANHOLE

(E)  XFMR.
13.2 KV : 480Y/277, 3PH, 4W

(E) MAIN SERVICE SWITCHBOARD (1-SECTION)
2000A, 480/277V, 3 PH, 4W, 65K AIC SYMMETRICAL,
NEMA 3R

(E)  OUTGOING
FEEDER
5-4" C.

(E)  FEEDER

(E) GEC

(E)  SECONDARY
FEEDER

600A 600A 600A

(E) GEC

(E) PRIMARY SWITCHGEAR

(E) DTE PRIMARY
FEEDER FROM
MANHOLE

(E)  XFMR.
13.2 KV : 480Y/277, 3PH, 4W

MAIN SERVICE SWITCHBOARD (2-SECTION)
2000A, 480/277V, 3 PH, 4W, 65K AIC SYMMETRICAL,
NEMA 3R

(E)  OUTGOING
FEEDER
5-4" C.

(E)  FEEDER

(E) GEC

(E)  SECONDARY
FEEDER

(E) PARTIAL ONE-LINE DIAGRAM - DEMOLITION
N.T.S.

(E) GEC

HEAVY DUTY,
NEMA 3R.
(ON ROOF)

CHILLER
(ON ROOF)

1200 AF
1000 AT
LSIG
ARMS
100%
RATED

PARTIAL ONE-LINE DIAGRAM - NEW WORK
N.T.S.

KEY NOTES:
1. DISCONNECT EXISTING INCOMING FEEDER CONDUCTORS AND

GROUNDING ELECTRODE SYSTEM FROM MAIN SERVICE SWITCHBOARD
SCHEDULED FOR DEMOLITION. PROTECT, PRESERVE, AND MAINTAIN
INTEGRITY OF ALL FEEDERS AND GROUNDING CONDUCTORS FOR REUSE.
COORDINATE OUTAGE AND RECONNECTION WITH OWNER.

2. DISCONNECT EXISTING OUTGOING DISTRIBUTION FEEDER FROM EXISTING
MAIN SERVICE SWITCHBOARD SCHEDULED FOR DEMOLITION. PROTECT,
AND PRESERVE FEEDER CONDUCTORS AND UNIT MOUNTED PULL BOX FOR
REUSE.

3. RECONNECT EXISTING INCOMING FEEDER AND GROUNDING ELECTRODE
SYSTEM TO NEW SERVICE SWITCHBOARD OF EQUAL RATING AND
CONFIGURATION. VERIFY CONDUCTORS LENGTH, INSULATION CONDITIONS
AND TERMINATIONS. EXTEND CONDUCTORS AS REQUIRED TO SUIT TO
NEW EQUIPMENT. PROVIDE ALL NECESSARY LUGS, SPLICES AND
HARDWARE FOR COMPLETE INSTALLATION.

4. 120V CIRCUIT FOR A SPACE HEATER FROM NEAREST 208Y/120V
PANELBOARD .

5. REINSTALL THE EXISTING PULL BOX PRESERVED DURING DEMOLITION AT
REAR OF NEW SWITCHBOARD AS INDICATED. EXTEND EXISTING
CONDUCTORS FROM THE PULL BOX TO THE NEW SWITCHBOARD. PROVIDE
ALL NECESSARY CONDUIT, FITTINGS, SUPPORTS, SPLICING MATERIALS,
GROUNDING, HARDWARE, AND ACCESSORIES REQUIRED FOR A
COMPLETE, CODE-COMPLIANT, SECURE, AND FULLY FUNCTIONAL
INSTALLATION. VERIFY CONDUCTOR CONDITION AND LENGTHS PRIOR TO
RECONNECTION AND REPLACE ANY DAMAGED COMPONENTS AS
REQUIRED.

6. PROVIDE TYPE 2 SURGE PROTECTOR DEVICE "SPD" WITH INTEGRAL
DISCONNECT, SURGE COUNTER AND DRY CONTACTS FOR REMOTE
MONITORING. SIZE PER MANUFACTURER'S RECOMMENDATIONS.

7. EXTEND EXISTING GROUNDING ELECTRODE CONDUCTOR AND BOND TO
NEW SERVICE SWITCHBOARD, WHERE EXISTING GROUNDING SYSTEM IS IN
GOOD CONDITION AND SUITABLE FOR REUSE. WHERE EXISTING
GROUNDING SYSTEM IS DAMAGED, UNDERSIZED, OR UNSUITABLE,
PROVIDE NEW GROUNDING ELECTRODE SYSTEM INCLUDING MINIMUM OF
(2) 10FT. GROUND RODS AND NEW #3/0 COPPER GROUNDING ELECTRODE
CONDUCTOR (GEC) IN ACCORDANCE WITH NEC ARTICLE 250.

#

1

2

1

3

5
REAR-SIDE, UNIT
MOUNTED PULL BOX,
NEMA 3R.

(E) REAR-SIDE, UNIT
MOUNTED PULL BOX,
NEMA 3R.

(4) 4"C.- 3 #600 MCM, #4/0G.

(3) 4"C.- 3 #400 MCM, #2/0G.

PROVISION FOR
FUTURE BUS
EXTENSION.

GENERAL NOTES:
1. REFER TO SHEET E0.0 FOR ELECTRICAL SYMBOLS LIST, ABBREVIATIONS

AND PROJECT NOTES.

2. ALL SOLID LINE WORK DEPICTS NEW WORK. ALL DASHED LINE WORK IS
EQUIPMENT, FEEDERS ETC. THAT ARE EXISTING TO REMAIN AND ALL
CROSS-HATCHED EQUIPMENT AND FEEDERS ARE SCHEDULED TO
DEMOLISHED.

3. COMPLETE SHOP DRAWINGS FOR ALL NEW MAIN ELECTRICAL
EQUIPMENT LIKE MAIN SERVICE SWITCHBOARD, PAD MOUNTED
TRANSFORMER, PRIMARY & SECONDARY SERVICE FEEDERS SHALL BE
PROVIDED BY THE CONTRACTOR AND APPROVED BY ENGINEERING,
PRIOR TO PROCUREMENT.

4. THE NEW WORK AT EXIST. EQUIPMENT SHALL BE PERFORMED,
DE-ENERGIZED BY OEM OR A OEM AUTHORIZED SERVICE PROVIDER,
TESTED PER OEM AND AHJ REQUIREMENTS AND COORDINATED TO
MAINTAIN ORIGINAL EQUIPMENT RATINGS, CLEARANCES AND WARRANTY.

5. ALL WIRING SHALL BE COPPER UNLESS NOTED OTHERWISE. THE
MINIMUN CONDUIT SIZE IS 3/4". THE FLEXIBLE CONNECTIONS CAN BE 1/2".

6. PROVIDE ENGRAVE NAME PLATED FOR ALL NEW ELECTRICAL EQUIPMENT
LIKE SWITCHBOARDS, TRANSFORMERS, PANELBOARDS, SAFETY
SWITCHES, MOTOR STARTERS ETC. INDICATING THE IDENTITY OF THE
EQUIPMENT AND POWER SOURCE FOR EACH.

7. PROVIDE TYPE-WRITTEN DIRECTORY FOR ALL NEW PANELBOARDS AND
EXISTING BEING REWORKED.

8. ALL TERMINATIONS SHALL COMPLY WITH THE REQUIREMNTS OF NEC
ARTICLE 110.14(C)(1).

9. PROVIDE LABEL INDICATING THE AVAILABLE FAULT CURRENT AND THE
DATE, THE CALCULATIONS WERE PERFORMED PER NEC ARTICLE
110.24(A).

10. PROVIDE ARC-FLASH HAZARD WARNING LABEL PER NEC ARTICLE
110.16(A) AND 110.16 (B).

11. PROVIDE GROUND-FAULT PROTECTION OF EQUIPMENT FOR ALL NEW
OVERCURRENT DEVICES RATED 1000 AMPS OR GREATER, AND MORE
THAN 150 VOLTS TO GROUND .

12. PROVIDE ARC-FLASH REDUCTION SYSTEM FOR ALL NEW OVERCURRENT
DEVICES RATED 1200 AMPS OR GREATER PER NEC ARTICLE 240.87

6

SPD

1200A

1000AF

7

4

ENERGY MONITORING METERING LEGEND

METER NO. METER TYPE LOAD DESCRIPTION

M0-0 DISPLAY UNIT W/ PXG1000 GATEWAY OVERALL SERVICE

M0-1 MAIN CB W/ PXR25 TRIP UNIT OVERALL SERVICE/EXISTING
CHILLER

M1-1 FEEDER CB W/ PXR25 TRIP UNIT NEW CHILLER

1-1
2000 AF
2000 AT
LSIG
ARMS
100%
RATED

0-10-0
1  EC TO MAIN ELECTRICAL
ROOM FOR FUTURE BUILDING
AUTOMATION SYSTEM (BAS).

6/
2

6/
2

0
2

6
za

ch
 m

at
he

ws
A

:\
L

IN
D

H
O

UT
\2

6-
0

0
2

9 
B

H
S

 C
hi

lle
r 

an
d 

R
T

U 
Up

gr
ad

e\
E

2
.0

 -
 E

L
E

C
T

R
IC

A
L

 O
N

E
-

L
IN

E
 D

IA
G

R
A

M
.d

wg
F

IL
E

 L
O

C
A

T
IO

N
:

D
A

T
E

  P
LO

T
T

E
D

:
P

LO
T

T
E

D
  B

Y
:

C
O

P
Y

R
IG

H
T

 c
LI

N
D

H
O

UT
 A

S
S

O
C

IA
T

E
S

 a
rc

hi
te

ct
s 

ai
a 

pc
T

H
IS

 D
O

C
UM

E
N

T
 A

N
D

 T
H

E
 S

UB
JE

C
T

 M
A

T
T

E
R

 C
O

N
T

A
IN

E
D

 T
H

E
R

E
IN

 IS
 P

R
O

P
R

IE
T

A
R

Y
 A

N
D

 IS
 N

O
T

 T
O

 B
E

 U
S

E
D

 O
R

 R
E

P
R

O
D

UC
E

D
 W

IT
H

O
UT

 P
R

IO
R

 W
R

IT
T

E
N

 A
P

P
R

O
V

A
L.

2
0

2
6

B
R

IG
H

T
O

N
, M

IC
H

IG
A

N

-
  B

R
IG

H
T

O
N

 H
IG

H
 S

C
H

O
O

L

M
E

P
  R

E
N

O
V

A
T

IO
N

S
 f

or
:

B
R

IG
H

T
O

N
  A

R
E

A
 S

C
H

O
O

L
S

B
ID

S
 &

 P
E

R
M

IT
S

6-
2

6-
2

0
2

6

THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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GENERAL CONDITIONS

A. Drawings and general provisions of Contract, including
General and Supplementary Conditions and Division 1
Specifications sections, apply to work of this section. The
Electrical Contractor shall assume all obligations contained
therein that affect his work. The Electrical Engineer shall be
consulted in case of any disputes and his decision shall be
final.

B. The Electrical Contractor shall examine the Architectural,
Plumbing and Mechanical Drawings and Specifications and
shall familiarize himself with all conditions of work affecting
the contract. Size and capacity of all equipment shall be as
on plans or as indicated herein.

C. Furnish labor and materials to provide a complete electrical
system as required by the plans and specifications.

D. Any item appearing on the drawings and not in the
specification or vice versa, and any items appearing in
neither but necessary to accomplish the intent of these
specifications, shall be furnished by the Electrical Contractor.

E. Where equipment specifications or descriptions include a
specific manufacturer and catalog number, any substituted
equipment or equipment proposed to be provided by an
alternative manufacturer shall functionally meet, or exceed,
the requirements of the specified equipment in all respects.
Alternate manufacturers shall refer to product literature
published by the manufacturer of the equipment specified to
determine equivalency of their proposed alternate product to
that specified.

WORK INCLUDED

A. These specifications and accompanying drawings
contemplate the provisions by the Electrical Contractor of all
labor and materials required to install a complete system of
electrical work as indicated on the drawings and or/or herein
specified. Without restricting the generality of the foregoing,
the following shall be included:

1. Power distribution switchboards, feeders, transformers,
safety switches, branch circuit wiring, outlets, and
connection complete.

2. Modifications of existing electrical distribution systems if
indicated on the Drawings.

3. Grounding of complete electrical system per Article 250 of
NEC and specifications.

4. Coordination of service entrance requirements with local
utility companies

5. Service and connections of equipment as specified.

6. Disconnect switches which are not an integral part of
equipment.

WORK BY OTHERS

A. The following work is specified under other sections of these
specifications.

1. All motor control equipment, including thermostats, control
wiring for motor operated mechanical equipment such as
dampers and damper motors (unless noted otherwise) will
be furnished by the Mechanical Contractor.  Power wiring,
motor starters, and disconnect switches shall be furnished
and installed by the Electrical Contractor.  Disconnect
switches for mechanical equipment shall be fused.
Contractor shall coordinate fuse rating with the maximum
overcurrent protective device rating indicated on the
equipment nameplate.

ENERGY CODE COMPLIANCE

A. Drawings:

1. Within 30 days after the date of system acceptance, the
electrical contractor shall submit record drawings of the
actual electrical installation to the building owner,
including:

a. A single line diagram of the building electrical
distribution system.

b. Floor plans indicating location and areas served for all
distribution.

B. Manuals: An operating and maintenance manual shall be
provided to the building owner. The manuals shall include, at
a minimum, the following:

1. Submittal data stating equipment rating and selected
options for each piece of equipment requiring
maintenance.

2. Operation manuals and maintenance manuals for each
piece of equipment requiring maintenance. Required
routine maintenance actions shall be clearly identified.

3. Names and addresses of at least one qualified service
agency.

4. A complete narrative of how each system is intended to
operate.

C. The Electrical Contractor shall deliver all required drawings
and manuals to the owner before receiving his final payment.

ELECTRICAL SUBMITTALS

A. Refer to the Conditions of the Contract (General and
Supplementary) and Division 1 Section: SHOP DRAWINGS,
PRODUCT DATA AND SAMPLES for submittal definitions,
requirements, and procedures.

B. Submittal of shop drawings, product data and samples will
be accepted only when submitted by The Contractor. Data
submitted when subcontractors and material suppliers
directly to the Architect/Engineer will not be processed.

C. When some errors in the shop drawings are detected and
others are overlooked, this does not grant the contractor
permission to proceed in error. Regardless of any
information contained in the shop drawings the requirements
for the drawings and specificatiopanns must be followed and
are not waived or superseded in any way by the shop
drawing review.

D. The Electrical Contractor shall be responsible for final
coordination of all electrical feeders and over current
protection devices (circuit breaker and/or fuses) with the
manufacturers written data for each mechanical device prior
to submittal of any electrical equipment for review. No
additional compensation will be allowed for any changes to
electrical feeders or over current protection devices required
for any mechanical devices.

SUBSTITUTIONS

A. Alternate manufacturers electrical equipment shall be similar
in performance, physical appearance, and construction to be
considered as equal to equipment specified.

B. All equipment shop drawings, fixture cut sheets, etc.,
submitted after award of contract for electrical equipment
which was not pre-approved will be rejected.

C. In the event substitutions are proposed to the Engineer after
the contract has been awarded, the Engineer will record all
time used by him in evaluation of each proposed
substitution.

D. Whether or not the Engineer approves the proposed
substitution, the Contractor agrees to promptly upon receipt
of the Engineer's billing, reimburse the Engineer according

to the Schedule of Hourly Rates for all time spent in the
evaluation of the proposed substation.

REGULATIONS

A. All work shall be installed in accordance with the local
electrical code, the requirements of the local utility
companies and the requirements and recommendations of
the National Electrical Code.

B. Where Conflict exists between codes or utility company
requirements and contract documents, the more stringent
shall apply.

C. The installation of telephone service entrance conduit
systems shall be as shown and shall comply with the
requirements of the local telephone company. Contractor
shall verify the exact point of service with the telephone
company representative before commencing with the
installation of the service entrance conduits.

STANDARDS OF MATERIAL AND WORKMANSHIP

A. All work shall be done at such times and in such a manner
as will least interfere with the maintenance and operation of
all related or affected systems.

B. All materials and equipment shall bear the label of approved
of the National Board of Fire Underwriter's Laboratories.

C. The Electrical Contractor shall effectively protect, at his own
expense, such of his work, materials or equipment as is
liable to injury during the construction period.

D. All openings into any part of the conduit system as well as
associated fixtures, equipment, etc., both before and after
being set in place, must be securely covered, or otherwise
protected to prevent obstruction of the conduit, injury due to
carelessness or maliciously dropped tools or materials, grit,
dirt or any foreign matter, The Electrical Contractor shall be
held responsible for all damage so done until his work is fully
and finally accepted. Conduit ends shall be covered with
capped bushings. All electrical equipment shall be grounded.

E. It is not intended that the drawings or this specification
indicate or specify each piece of conduit, fittings, etc.,
required for installation. Where items are required for the
satisfactory operation of the installation and are not indicated
on the drawings, they shall be considered to be both
specified and indicated.

F. General requirements and details of equipment are shown.
Dimensions or scales shown are approximate and must be
checked at job prior to installation of equipment or any order
given for fabrication.

G. Electrical Contractor shall have competent foreman on the
premises at all times to superintend and check and lay out
all work, give information to General Contractor regarding
chases and openings, and be responsible for such locations;
This Contractor shall cooperate with other contractors where
chases, openings, pipes, foundations, etc., are in proximity
to the work of other trades and arrange the work to fit. This
Contractor shall study where other trades leave connections
and outlets to be connected, so that all work and appliances
shall be properly arranged for and connected ready for use.

PARTS RECEIPT

A. Retain all portable and detachable portions of the installation
such as keys, tools, manuals, etc., until the completion of the
work and then turn over to the Owner and obtain itemized
receipts. These receipts shall be attached to the “Final
Application” for payment.

INSPECTION OF SITE

A. The contractor shall visit the site and verify the conditions
under which his work must be conducted before submitting
his proposal. The submitting of a proposal implies that the
Contractor has visited the site, is conversant with all side
conditions, including existing services and equipment,
obstructions and all conditions, which will be encountered in
the removal and/or relocation of present materials and
equipment, installation of new materials and cutting and
patching, etc., for a complete installation. If any interferences
or violations appear and departure from the design intent of
the bid documents is required, the contractor shall notify the
Architect prior to entering into contract with the Owner.
Failure to provide the Architect with the aforementioned
notification will result in the contractor being held responsible
to complete all work to meet the design intent of the bid
documents with no additional expenses being incurred by
the Owner, Architect or Engineer.

 EXISTING PANELBOARDS AND BRANCH CIRCUITS

A. Where existing panelboards are scheduled on the Drawings,
the Contractor shall field-verify the existing circuit breakers
and loads.  Provide all circuit breakers indicated on the
schedules if they are not existing.

B. The new circuit breakers in existing panelboards shall be of
same manufacturer series and type as existing panelboard
and shall be listed and labelled for use within the panelboard
in accordance with NEC 110.3(b). The circuit breakers AIC
rating shall be equal or greater than the available fault
current at the panel location per NEC 110.9.

C. The circuit numbers are for reference only.  The Contractor
shall examine panels before and after demolition and shall
provide new breakers as required or may re-use existing
spare breakers.

D. The contractor shall re-label existing panels correctly and
provide typed circuit directory. Test each existing circuit to
verify items served.  Contractor shall also test existing mains
and shall verify that existing feeders are not overloaded.

OWNER TESTS AND INSPECTIONS

A. The owner reserves the right to inspect and test any portion
of the equipment during the progress of its erection. The
Contractor shall afford the Owner or Owner's representative
every facility for evaluating the skill and competence of the
mechanics and to examine the materials and installation.
Concealed work shall be reopened when so directed during
his periodic visits.

B. The contractor shall notify the Architect or Engineer before
any electrical work is concealed by a concrete pour, covering
of a wall or installation of a ceiling. This notification shall be
received from the Contractor at least 72 hours prior to
concealment.

C. The Electrical Contractor shall test the entire system in the
presence of the Owner or his representative when the work
is finally completed to ensure that all portions are free from
short circuits and grounds are in good, intended working
condition. Power for final tests after all erections are
completed will be furnished by the Owner. All equipment
necessary to conduct the above tests shall be furnished by
the Owner. All equipment necessary to conduct the above
tests shall be furnished at the expense of the Electrical
Contractor.

INSPECTION, TESTING AND START-UP

A. Scope:

1. Intent: The intent of the inspection, testing and check-out
work specified herein, or required, is to ensure that all
electrical workmanship and equipment, whether Owner
furnished or Contractor furnished, is installed and
performs in accordance with the design specifications,
drawings, manufacturer's instructions and all applicable
codes and requirements. Also, it is intended to provide,
insure or to determine the following:

a. If the equipment or installation has been subjected to
damage during shipment or installation.

b. If the equipment is in accordance with the purchase
orders and specifications.

c. Provide initial acceptance tests and recorded data that
can be used as a benchmark for future routine
maintenance and troubleshooting by Owner's
maintenance forces.

d. Insure a successful start-up with a minimum of
last-minute interruptions and problems.

e. Determine the suitability of the equipment and systems
for energization and placing into operating service.

f. Provide assurance that each system component is not
only installed satisfactorily but performs, and will
continue to perform, its function in the system with
reasonable reliability throughout the life of the project.

2. Contractor Responsibility: The contractor shall provide all
necessary labor, materials, tools, test instruments or other
equipment or service and expenses required to inspect,
test, adjust, set, calibrate, functionally and operationally
check all work and components of the various electrical
systems circuitry shall include the installation.

CHARACTER OF MATERIALS AND EQUIPMENT

A. All materials and equipment shall be new and conform to
standards, specified herein, defined to include conduits,
cable, wiring materials and devices, panelboards, etc.

B. All materials and equipment shall be of an approved design.
Similar material shall be of one manufacturer wherever
possible.

C. All equipment offered under these specifications shall be
limited to products regularly produced and recommended for
service ratings in accordance with manufacturer's catalogs,
engineering data or other comprehensive literature made
available to the public and in effect at the time of opening
bids.

D. Equipment shall be installed in strict accordance with
manufacturer's instructions for type, capacity and suitability
of each piece of equipment used.

E. The Electrical Contractor shall obtain the instructions which
shall be considered as a part of these specifications.

MANUFACTURER'S DRAWING

A. The Electrical Contractor shall submit to the Architect
manufacturer's drawings of switchboards, switches,
panelboards, dry-type transformers, connection box, energy
monitoring system, and any special electrical equipment to
be installed on this job, for the approval before ordering
same for installation.

B. The Electrical Contractor shall be responsible for final
coordination of all electrical feeders and over current
protection devices (circuit breakers and/or fuses) with the
manufacturers written data for each mechanical device prior
to submittal of any electrical equipment for review. No
additional compensation will be allowed for any changes to
electrical feeders or over current protection devices required
for any mechanical devices.

C. Failure of the subcontractor to submit shop drawings in
ample time for checking shall not entitle him to an extension
of contract time, and no claim for extension by reason of
such default will be allowed.

AS-BUILT DRAWINGS

A. The construction drawings shall be revised during
construction to indicate the “as-bult” condition. At the
completion of the project, they shall serve as final “as-built”
drawings. Submit to the Architect/Engineer the revised
“as-built” drawings and one set of blueline prints.

STRUCTURAL DIFFICULTIES

A. Should any structural difficulties prevent setting of cabinets,
running conductors, etc., at points shown on plans, the
necessary minor deviations therefrom, as determined by the
Architect, may be permitted and must be made without
additional cost.

COOPERATION WITH OTHER CONTRACTORS

A. The Electrical Contractor shall arrange all parts of his work in
proper relation to the work of others and to the architectural
finish.

B. Where interferences occur, the Electrical Contractor shall,
before installing the work involved, consult with the Architect
to exact location and level of his work. The Architect's
decision shall be final.

C. The Electrical Contractor shall be responsible for the
arrangement of his work, and equipment and maintenance
of proper headroom under his work. Should work installed by
him require modification to avoid interference with other
work, as determined by the General Contractor, such
changes shall be made without additional cost. The General
Contractor's decision as to determination of allocation of
responsibility, where conditions require changing of work,
shall be final.

D. If any work of the Electrical Contractor is dependent for its
proper execution on continuous work not executed by him,
the Electrical Contractor shall examine such work and report
in writing any defects thereon or conditions rendering it
unsuitable.  The beginning of work, without making such
report, shall constitute an acceptance of such work, and any
defects in his own work consequently shall be his
responsibility.

E. The Electrical Contractor shall provide the General
Contractor with the locations and sizes of all electrical sleeve
penetrations for the coordination sleeve shop drawing.

DRAWINGS & SPECIFICATIONS

A. The drawings are intended to show the general arrangement
of outlets. Door swings shall be checked for final
arrangement and switches installed on the knob side. The
Electrical Contractor shall check all structural and
mechanical plans and specifications so that he may
coordinate his work with these trades.

B. All outlets shall be located uniformly with respect to beams,
partitions, duct openings, etc., and the general locations
shall be checked with the plans and specifications before
installing. Should there be any interference between
electrical outlets and other trades, the Electrical Contractor
shall notify the Architect so that the proper location may be
decided upon. No outlets shall be installed on back of ducts,
grilles or inaccessible places.

CODES, PERMITS AND FEES

A. Obtain any pay for all permits, licenses, inspections,
approvals and fees required and ensure that the entire
electrical installation conforms to codes and regulations
required by authority or agency having jurisdiction over the
entire installation or construction of work included. All fees
shall be included in the base proposal.

B. The Electrical Contractor shall, at his expense, have an
inspection made by the local electrical inspection
department of te complete electrical installation and shall

deliver certificate of approval of the complete work to the
Owner before receiving his final payment.

C. Whenever the requirements of these specifications be
required to conform to these codes, ordinances, laws of
regulations, notify the Architect-Engineer at time of
submitting proposal. After entering into a contract,
Contractor shall complete all work necessary to meet code,
laws, regulations and ordinance requirements without extra
expense to the Owner.

D. Should any change in the drawings and specifications be
required to conform to these codes, ordinances, laws of
regulations, notify the Architect-Engineer at time of
submitting proposals. After entering into a contract,
Contractor shall complete all work necessary to meet code,
laws, regulations and ordinance requirements without extra
expense to the Owner.

FLASHING

A. Where the work included under the following sections of the
specifications requires conduit to pass through the roof or
any other waterproofing, the conduit shall be flashed under
the section concerned, and the joint made waterproof in full
conformance with waterproofing warranty requirements.

PAINTING AND CLEANING

A. See “Finishing and Painting” in Architectural Specifications.

B. Electrical metal conduit installed in earth or below vapor
barrier shall be given two coats of black asphlatum. Conduit
embedded in concrete need not be painted.

C. Electrical luminate support systems shall be painted with two
coats of paint to match fixture.

D. Factory finish as damaged shall be retouched or replaced to
satisfaction of Architect and Owner.

SLEEVES

A. Sleeves

1. Conduits passing through masonry and concrete walls,
high stress floor slabs and roof slabs, shall be provided
with segments of steel pipe sleeves. Sleeves shall finish
flush with top and bottom of slab.

2. Conduits passing through regular slab construction shall
have sleeves of a minimum #26 gauge galvanized steel.
Sleeves shall be flush with finished floor. In exposed
areas the sleeve shall be steel pipe extended 1-inch
above finished floor.

3. Sleeves in concrete slab or walls shall be fastened in
place on forms before concrete is poured. If omitted prior
to pour, cutting shall be done in accordance with “Cutting
and Patching: paragraph.

4. Location of required openings shall be the responsibility of
the Contractor installing conduit and appurtenances.

CUTTING AND PATCHING

A. Cutting and patching of walls, floors, ceiling, roofs, etc., shall
be done at the expense of the Contractor installing
equipment and appurtenances, subject to the approval of the
Engineer and Architect. Contractor shall be careful to
prevent injury, discoloration or defacement to finished
materials and shall not fit or cut finished materials other than
his own without specific instructions. Structural members
shall not be cut without obtaining written permission.

B. Drilling and patching for expansion bolts, shields, hangers
and other SUPPORTS shall be subject to approval of the
Architect. Labor and materials required to replace or refinish
parts cut or injured shall be done at the expense of the
Contractor performing the work, subject to the Engineer's
and Architect's approval.

C. Chases and grooves installed in walls and partitions shall be
determined in advance of building construction.

D. Conduits passing through roofs or outside walls exposed to
weather shall be carefully flashed and counter flashed.

E. Conduit in finished areas shall be concealed. Contractor
shall notify Architect before installing exposed conduit,
piping, etc.

F. Fire proofing of holes shall be provided and shall be of
specified material, and approved by authority having
jurisdiction.

CLEAN UP

A. The Contractor shall keep the premises free of debris
and unusable materials resulting from his work and
immediately upon completion of this work, he shall
remove such debris and materials from the Owner's
property and he shall leave all floors broom clean in
areas affected by his work.

GROUNDING

A. Existing grounding electrode system and grounding
electrode conductors (gec) are to remain 'as-is' and
be maintained in their current configuration and
extended to new power distribution switchboard as
indicated. Furnish all necessary material and install a
complete grounding system in accordance with the
National Electrical Code and local codes and
ordinances.

B. Grounding path from circuits, equipment, and
conductor enclosures shall be permanent and
continuous; have capacity to conduct safely any fault
currents likely to be imposed on it; and shall have a
resistance to ground of less than 5 ohms.

C. All branch circuit conductors shall include a separate
copper, insulated (green), equipment grounding
conductor sized per Article 250 of the National
Electrical Code.

D. Piping systems and exposed structural steel that may
become energized shall be bonded to the service
equipment enclosure, the grounded conductor at the
service, the grounding electrode conductor where of
sufficient size, or to the one or more grounding
electrodes used.  Bonding shall be per NEC Art.
250.104.

PENETRATIONS AND FIRE PROOFING

A. All penetrations of rated fire and smoke walls shall
be by conduit.

B. All penetrations of floors shall be by conduit or metal
sleeves.

C. All penetration sleeves including open ended
conduits not terminated in junction boxes shall be
filled with Fire Safing Material as manufactured by U.
S. GYPSUM CO., or Architect approved equal for 2" in
length from conduit end.

FUSES

A. Furnish and install fuses as indicated on the drawings.

B. Main Feeder and Branch Circuits:

1. Circuits 1 to 600 amperes shall be protected by U.L.
Class "RK-1" current limiting fuses.  Fuses shall be
Dual Element, time-delay type and be listed by the
Underwriters' Laboratories with an interrupting
rating of 200,000 amperes RMS symmetrical.

a. Acceptable Products:

1) Bussmann Type "LPN-RK" (250 volts) or
"LPS-Rk" (600 volts).

2) Littlefuse Type "LLNRK" (250 volts) or "LLSRK"
(600 volts).

3) Reliance Type "LENRK" (250 volts) or "LESRK"
(600 volts).

2. Motor Circuits:  All individual motor circuits rated
460 volts or less shall be protected by U.L. Class
"RK-1" current limiting, Dual Element, time-delay
type fuses.  The fuses for 1.15 service factor
motors shall be installed in ratings approximately
125% of motor full load current.  Under such
conditions as high ambient temperatures or where
a motor cannot be brought to speed quickly, fuses
150% or 200% of the motor full load current shall
be used. Larger horsepower motors shall be
protected by U.L. Class "L" on the plans or
recommended by the equipment manufacturer.

a. Acceptable Products:

1) See "1." and "2." above.

3. A fuse identification label shall be placed inside
each switch door.  The label shall indicate fuse
type, ampere rating and interrupting rating.  A
warning label shall be placed on the outside and
inside of each switch door warning that the
installation of another size or type fuse may cause
a hazardous condition.  The label requirements are
in addition to the other labeling requirements in
the specifications.

C. Spare:  Upon completion of the project, the
Contractor shall provide the Owner with spare sets
of fuses equal to 10% (minimum of three) of each
type and rating of installed fuses.  Contractor shall
provide spare fuse cabinet(s) located convenient to
the main service equipment.

CONDUIT

A. General:

1. Minimum size conduit shall be 3/4", except switch
legs and drops to individual light fixtures may be
1/2" conduit.

2. Install exposed conduit runs parallel to or at right
angles with principal structural members and with
adjacent walls.

3. Install vertical runs perpendicular to finish floors
and ceilings.

4. Concealed runs may take most direct route
between outlets.

5. Use plastic or metal cap closures during
construction to prevent lodgment of plaster, dirt,
concrete, or trash in conduit, boxes and fittings.

6. Fasten and support conduit at least every 10 ft.
and within 3 ft. of outlet box, junction box, cabinet,
or fitting.

7. Ream cut ends to remove rough edges.

8. Where conduit is threaded in field, use conduit
thread cutting die with taper.

9. Run of conduit between outlet and outlet, fitting
and fitting, or outlet and fitting shall not contain
more than equivalent of three quarter bends (270
deg. total), including bends located immediately at
outlet or fitting.

10.Conduit runs, including boxes, fittings, cabinet,
and wireways, shall be electrically continuous
throughout.

11.Install conduits entering boxes and cabinet with
two locknuts, one inside and one outside, with
bushing termination on inside.

12.Install conduit runs concealed within finished
area.

13.Install conduit expansion fittings in runs which
cross building expansion joints.

14.Fasten and support conduit with malleable iron or
galvanized steel conduit straps.

a. Attach hangers and SUPPORTS to dry wall
construction with toggle bolts.

b. Attach hangers and SUPPORTS to concrete or
masonry construction with expansion shields and
screws or bolts.

c. Attach hangers and SUPPORTS to structural steel
shapes with beam clamps and bolts.

15.Fasten and support group runs of raceways with
prefabricated, noncorrosive, channel systems
supported with threaded hanger rods.

16.Terminate conduit runs in main service
switchboard with grounding type insulated
bushings.

17.Where conduit runs pass through interior
fire-rated partitions or above grade concrete
floors, provide fireseal fittings.

18.Where conduit runs pass through interior
non-rated partitions or above grade concrete
floors, install conduit in galvanized steel conduit
sleeves.

19.Seal void between sleeve and conduit with
approved fire proofing compound.

20.Unless specifically indicated otherwise on the
Electrical Drawings, no conduit shall be run in the
concrete slab.  Where conduit is indicated on the
Electrical Drawings, and where conduit are to
collect at a panel or similar point, the Contractor
must advise the Structural Engineer and obtain his
approval for the number of conduit and method of
installation.

B. Rigid Steel and Intermediate Metal Conduit:

1. Install rigid steel or intermediate metal conduit
when used as follows:

a. Conduit runs larger than 4".

b. Exposed interior runs in mechanical spaces
below 8 feet.

c. Runs installed in and below equipment concrete
floor slabs.

d. Exposed exterior runs.

e. For runs where installation is subject to physical
damage during construction or afterwards.

2. Where conduit is installed in poured concrete
floors with turn out of floor, conceal radius bend
completely within floor with only vertical run
exposed.

3. Fitting shall be galvanized threaded type.

C. Electrical Metallic Tubing (EMT):

1. Install EMT when used for lighting, receptacle,
appliance branch circuit wiring, auxiliary systems
wiring, and HVAC control wiring concealed above
furred ceilings and in partitions within finished
areas.

2. EMT conduit may also be used for feeders run
through the building.

3. Do not install EMT where during installation or
afterwards, it will be subject to physical damage.

4. Do not install EMT in the parking garage.

5. Do not install EMT in building slabs or encased in
concrete.

6. Fittings shall be steel, compression type.

D. Rigid Non-Metallic Conduit:

1. Rigid non-metallic conduit shall be Schedule 40,
heavy wall type, polyvinyl chloride.

2. Fittings shall be polyvinyl chloride for use with
heavy wall type Schedule 40 PVC conduit.

3. Install rigid non-metallic conduit as follows:

a. For below grade exterior conduit runs.

b. For runs installed in and below building slabs.

1) Turn ups including elbows and risers above
grade shall be rigid steel or intermediate
metal conduit.

2) Install rigid non-metallic conduit to rigid steel
conduit adapters for transitions to rigid steel
conduit.

c. For ducts in concrete encased ductbanks.

4. Field bends shall be made in accordance with
manufacturer's recommendations using
equipment specifically intended for use with rigid
non-metallic conduit.

5. Make conduit joints and connections watertight
with use of solvent cement as recommended by
conduit manufacturer.

E. Flexible Metal Conduit:

1. Install 18 inch minimum length as final conduit
connection to motors, rotating, and vibrating
machinery and equipment, and dry type
transformers.

2. Install separate grounding conductor in each length
of flexible conduit and provide bonding at each
end.

3. Fittings shall be squeeze type, malleable iron.

F. Flexible Metal Tubing:

1. Flexible metal tubing (FMT) may be used in 6 foot
maximum length as final conduit connection to
recessed lighting fixtures in plenums and furred
spaces which are not subject to physical damage.

2. Install 4 foot minimum length as final conduit
connection to recessed lighting fixtures in plenums
and furred spaces which are not subject to physical
damage.

3. Fittings shall be case machined type.

G. Liquidtite Flexible Conduit:

1. Install in place of flexible metal conduit in wet
locations or where subject to oil, gasoline, or other
materials having a deteriorating effect on rubber.

2. Install separate grounding conductor on outside of
flexible conduit and fitting to provide bonding as
required.

3. Fittings shall be steel or malleable iron with
external grounding lug.

H. Aluminum Conduit:

1. The use of aluminum conduit shall not be allowed.

I. Underground Conduit Runs:

1. Construct conduit runs on thoroughly compacted
earth and compacted backfill.

2. Slope conduits toward each end.

3. Space conduit accurately with plastic or precast
concrete spacers held firmly in place.

4. Coat male threads of metal conduit with white lead
prior to assembly.

5. Rod and draw mandrel through conduit; follow by
swab to clear obstruction which may cause
abrasions.

J. Conduit Expansion Fittings:

1. Install as required.

2. Install copper bonding jumper with each expansion
fitting.

SUPPORTING DEVICES

A. Types of supports, anchors, sleeves and seals
specified in this section include the following:

1. Clevis hangers

2. C-clamps

3. I-beam clamps

4. Conduit straps

5. Round steel rods

6. Lead expansion anchors

7. Toggle bolts

8. Wall and floor seals

9. Power-driven threaded studs

B. Codes and Standards

1. Methods of installation shall comply with the
provisions of applicable sections of the latest
editions of the National Electrical Code, the State
of Michigan Building Code, the State of Michigan
Electrical Code, the International Building Code,
and the ICC Electrical Code, as applicable to
construction and installation of electrical
supporting devices.

2. Compliance:  Comply with applicable MSS standard
requirements, National Electrical Contractors
Association's "Standard of Installation", UL, and
Federal Specification FF-S-760.

C. Provide supporting devices which comply with
manufacturer's standard materials, design and
construction in accordance with published product
information, and as required for complete
installation.

1. Supports:  Provide supporting devices of types,
sizes and materials indicated; and having the
following construction features:

2. Clevis Hangers:  For supporting 2" rigid metal
conduit; galvanized steel; with 2" dia. hole for
round steel rod; approximately 54 pounds per 100
units.

3. Reducing Couplings:  Steel rod reducing coupling,
2" x 5/8"; black steel; approximately 16 pounds per
100 units.

4. C-Clamps:  Black malleable iron; 2" rod size;
approximately 70 pounds per 100 units.

5. I-Beam Clamps:  Black steel, 1-1/4" x 3/16" stock;
3/8" cross bolt; flange width 2"; approximately 52
pounds per 100 units.

6. One-Hole Conduit Straps:  For supporting 3/4" rigid
metal conduit; galvanized steel; approximately 7
pounds per 100 units.

7. Two-Hole Conduit Straps:  For supporting 3/4" rigid
metal conduit, galvanized steel; 3/4" strap width;
and 2-1/8" between center of screw holes.

8. Hexagon Nuts:  For 2" rod size; galvanized steel;
approximately 4 pounds per 100 units.

9. Round Steel Rod:  Black steel; 2" dia.;
approximately 67 pounds per 100 feet.

10.Offset Conduit Clamps:  For supporting 2" rigid
metal conduit; black steel; approximately 200
pounds per 100 units.

11.Anchors:  Provide anchors of types, sizes and
materials indicated, with the following
construction features:

a. Lead Expansion Anchors:  2"; approximately 38
pounds per 100 units.

b. Toggle Bolts:  Springhead; 3/16" x 4";
approximately 5 pounds per 100 units.

c. Power-driven threaded studs:  Heat-treated
steel, designed specifically for the intended
service.

d. Manufacturers:  Subject to compliance with
requirements, provide anchors of one of the
following:

1) Abbeon Cal Inc.

2) Ackerman Johnson Fastening Systems Inc.

3) Elcen Metal Products Co.

4) Hilti Manufacturing

5) Ideal Industries, Inc.

12.Sleeves and Seals:  Provide sleeves and seals, of
types, sizes and materials indicated; with the
following construction features:

a. Conduit Sealing Bushings:  Factory-fabricated
watertight conduit sealing bushing assemblies
suitable for sealing around  conduit, or tubing
passing through concrete floors and walls.

b. Construct seals with steel sleeve, malleable iron
body, neoprene sealing grommets or rings, metal
pressure rings, pressure clamps, and cap screws.

13.Cable Supports for Vertical Conduit:
Factory-fabricated assembly consisting of threaded
body and insulating wedging plug for non-armored
electrical cables in riser conduits.  Provide plugs
with number and size of conductor gripping holes
as required to suit individual risers.  Construct
body of malleable-iron casting with hot-dip
galvanized finish.

14.U-Channel Strut Systems:

a. Provide U-channel strut system for supporting
electrical equipment, 12-gauge hot-dip
galvanized steel, of types and sizes indicated;
construct with 9/16" dia. holes, 8" o.c. on top
surface, with standard green finish, and with the
following fittings which mate and match with
U-channel:

1) Fixture hangers

2) Channel hangers

3) End caps

4) Beam clamps

5) Wiring studs

6) Thin wall conduit clamps

7) Rigid conduit clamps

8) Conduit hangers

9) U-bolts

b. Available Manufacturers:  Subject to compliance
with requirements, manufacturers offering
channel systems which may be incorporated in
the work include, but are not limited to, the
following:

1) Allied Tube and Conduit Corp.

2) B-Line Systems, Inc.

3) Elcen Metal Products Co.

4) Greenfield Mfg Co., Inc.

5) Midland-Ross Corp.

15.Fabricated Supporting Devices:

a. Pipe Sleeves:  Provide pipe sleeves of one of the
following:

1) Sheet-Metal:  Fabricate from galvanized sheet
metal; round tube closed with snaplock joint,
welded spiral seams, or welded longitudinal
joint.  Fabricate sleeves from the following
gauge metal:  3" and smaller, 20-gauge; 4" to
6", 16-gauge; over 6", 14-gauge.

2) Steel-Pipe:  Fabricate from Schedule 40
galvanized steel pipe; remove burrs.

3) Iron-Pipe:  Fabricate from cast-iron or
ductile-iron pipe; remove burrs.

4) Plastic-Pipe:  Fabricate from Schedule 80 PVC
plastic pipe; remove burrs.

b. Sleeve Seals:  Provide sleeve seals for piping
which penetrates foundation walls below grade,
or exterior walls.  Calk between sleeve and pipe
with non-toxic, UL-classified caulking material to
ensure watertight seal.

D. Installation of Supporting Devices:

1. Install hangers, anchors, sleeves and seals as
indicated, in accordance with manufacturer's
written instructions and with recognized industry
practices to ensure supporting devices comply with
requirements.  Comply with requirements of NECA
and NEC for installation of supporting devices.

2. Coordinate with other electrical work, including
raceway and wiring work, as necessary to interface
installation of supporting devices with other work.

3. Install hangers, supports, clamps and attachments
to support piping properly from building structure.
Arrange for grouping of parallel runs of horizontal
conduits to be supported together on trapeze type
hangers where possible.  Install supports with
spacings indicated and in compliance with NEC
requirements.

4. Torque sleeve seal nuts, complying with
manufacturer's recommended values.  Ensure that
sealing grommets expand to form watertight seal.

 ELECTRICAL IDENTIFICATION

A. General

1. Materials and methods of installation shall comply
with the provisions of applicable sections of latest
editions of the National Electrical Code, the State
of Michigan Electrical Code, and the Michigan
Building Code as applicable to installation of
identifying labels and markers for wiring and
equipment.

2. UL Compliance: Comply with applicable
requirements of UL Std 969, “Marking and Labeling
Systems”, pertaining to electrical identification
systems.
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3. ANSI Compliance: Comply with applicable
requirements of ANSI Std A13.1, “Scheme for the
identification of Piping Systems”.

4. NEMA Compliance: Comply with applicable
requirements of NEMA Std No's. WC-1 and WC-2
pertaining to identification of power and control
conductors.

B. Lettering and Graphics:

1. General: Coordinate names, abbreviations and
other designations used in electrical identification
work, with corresponding designations shown,
specified or scheduled. Provide numbers, lettering
and wording as indicated or, if not otherwise
indicated, as recommended by manufacturer or as
required for proper identification and
operation/maintenance of electrical systems and
equipment. Comply with ANSI A13.1 pertaining to
minimum sizes for letters and numbers.

C. General Installation Requirements:

1. Install electrical identification products as
indicated, in accordance with manufacturer's
written instructions, and requirements of NEC.

2. Coordination: Where identification is to be applied
to surfaces which require finish, install
identification after completion of painting.

3. Regulations: Comply with governing regulations
and requests of governing authorities for
identification after completing of painting.

D. Conduit Identification:

1. Underground Conduit and Cable Identification:

a. General: During back-filling/top-soiling of each
exterior underground electrical conduit, and
signal or communication cable, install continuous
underground-type plastic line marker, located
directly over buried lines at 6” to 8” below finish
grade. Where multiple lines are buried in a
common trench and do not exceed an overall
width of 12”, install a single line marker.

b. Install line marker for every buried service,
regardless of whether direct-buried or protected
in conduit.

E. Equipment/System Identification:

1. General: Install engraved plastic-laminate sign on
each major unit of electrical equipment in building;
including central or master unit of each electrical
system including communication/control/signal
systems unless unit is specified with its own
self-explanatory identification of signal system.
Except as otherwise indicated, provide a single line
of text, 2” high lettering on 1-1/2” high sign (2”
where 2 lines are required), white lettering in black
field. Provide texting matching terminology and
numbering of the contract documents and shop
drawings. Provide signs for each unit of the
following categories of electrical work.

a. Panelboards, electrical cabinets and enclosures.

b. Access panel/doors to electrical facilities.

c. Major electrical switchgear.

2. Install signs at locations indicated or, where not
otherwise indicated, at location for best
convenience of viewing without interference with
operating and maintenance of equipment. Secure
to substrate with fasteners, except use adhesive
where fasteners should not or cannot penetrate
the substrate.

WIRE AND CABLE (600 Volts)

A. All wiring shall be run in conduit.

B. Wire shall be as manufactured by Anaconda, Walker,
General Cable, or Southwire, and shall be copper,
minimum conductivity of 98 percent.

C. Feeders and branch circuit wiring shall be 600 volt
rated, 75 deg. C insulated type XHHW, THW or
THWN.

D. Conductors installed in runs within 6 inches of
heating pipes shall be type AVA.  No conductors shall
be drawn into conduit until all work which may cause
cable damage is completed.

E. No wiring smaller than No. 12 AWG gauge shall be
used unless otherwise noted, and all wire No. 10
AWG gauge and larger shall be stranded, unless
otherwise specified.

F. Home runs to panelboards 75 feet in length or over
shall be not less than No. 10 AWG gauge, whether
shown or not shown on the drawings.

G. Conductors shall be color coded per the National
Electrical Code.

H. All conductors shall be copper.

FIRE AND SMOKE BARRIERS

A. All conduit penetrations in fire-rated walls and floors
and designated smoke barriers shall be sealed with
an approved fire barrier material.

CABLE SUPPORTS AND BOXES

A. The Electrical Contractor shall install cable supports
and boxes for all vertical feeders in accordance with
the schedule in the current edition of the National
Electrical Code.  The cable supports shall be of the
split wedge type which clamps each individual
conductor firmly and tightens due to weight of cable.

OUTLET BOXES

A. Outlets boxes shall be zinc-coated and shall be of the
size and type to accommodate:

1. Structural conditions

2. Size and number of conductors and conduit
entering

3. Devices or fixtures for which required.

B. Outlet boxes shall be firmly anchored in place and
shall be provided with approved fixture supports.
Outlet boxes for switches, convenience outlets, etc.,
shall be set flush with finished walls.

C. Outlet boxes shall be not less than 1-1/2 inches deep
unless shallower boxes are required by structural
conditions.  Ceiling and bracket boxes shall be not
less than 4 inch octagonal except that smaller boxes
may be used where required by the particular fixture
installed.  Flush or recessed fixtures shall be provided
with separate junction boxes when required by the
fixture terminal requirements.  Switch and receptacle
boxes shall be approximately 4 inches.  Telephone
outlet boxes shall be 4 inches square.

WIRING DEVICES

A. Ground fault receptacles shall be specification grade,
duplex type, rated 20 ampere, 125 volt, UL listed
under 498 Receptacle Requirements and 943 Class A
Requirements, shall conform to NEC requirements,
and equal to Hubbell series #5260, P&S, or
Arrow-Hart.

B. Device colors shall be as selected by Architect.

WEATHERPROOF BOXES AND COVERS:

A. Wiring devices installed at exterior locations shall be
weather-resistant and installed in a single gang, deep
weatherproof box with while-in-use cover per NEC
section 406.8(b)(1). Boxes and covers shall be
constructed of polycarbonate and shall be fully
gasketed. The translucent cover shall include a
pad-lockable, break-resistant bullnose and latch. Pass
& Seymour #WIUC10-DC of equal.

DEVICE PLATES

A. Device plates shall be stainless steel type 302.
Hubbell “S” series, or as selected by the Architect or
Owner.

CONNECTION OF MECHANICAL EQUIPMENT

A. The Electrical Contractor is cautioned to note
carefully other sections of these specifications
describing electrical equipment to be furnished
under those sections in order that he may fully
understand the wiring requirements.

B. The Electrical Contractor shall be responsible for final
coordination of all electrical feeders and over current
protection devices (circuit breakers and/or fuses)
with the manufacturers written data for each
mechanical device prior to submittal of any electrical
equipment for review.  No additional compensation
will be allowed for any changes to electrical feeders
or over current protection devices required for any
mechanical devices.

C. All power wiring and feeders for mechanical
equipment shall be furnished and installed by the
Electrical Contractor.

D. Safety or disconnect switches where indicated or
required shall be furnished and installed by the
Electrical Contractor.

SAFETY DISCONNECT SWITCHES

A. Switches shall be quick-make, quick-break type,
horsepower rated.  All switches shall be NEMA type
HD (heavy duty).

B. In-door enclosures shall be NEMA I, indoor; outdoor
enclosures shall be NEMA 3R, raintight.

C. Equip fusible switches with Class R, rejection type
fuse clips.

D. Safety disconnect switches shall be manufactured by:
Eaton, Schneider Electric, General Electric, or
Siemens Energy & Automation.

SWITCHBOARD

GENERAL

1.1 SUMMARY

A. Section Includes:

1. Service and distribution switchboards rated 600 V
and less.

2. Transient voltage suppression devices.

3. Disconnecting and overcurrent protective devices.

4. Instrumentation.

5. Control power.

6. Accessory components and features.

7. Identification.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: For switchboard and related
equipment.

1. Include dimensioned plans, elevations, sections,
and details, including required clearances and
service space around equipment.  Show
tabulations of installed devices, equipment
features, and ratings.

2. Include time-current coordination curves for each
type and rating of overcurrent protective device
included in switchboards.

3. Include schematic and wiring diagrams for power,
signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:
Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended
location and application.

B. Comply with NEMA PB 2.

C. Comply with NFPA 70.

D. Comply with UL 891.

1.6 WARRANTY

When warranties are required, verify with Owner's
counsel that special warranties stated in this article are
not less than remedies available to Owner under
prevailing local laws.

A. Special Warranty:  Manufacturer's standard form in
which manufacturer agrees to repair or replace
transient voltage suppression devices that fail in
materials or workmanship within specified warranty
period.

1. Warranty Period:  Two (2) years from date of
Substantial Completion.

PRODUCTS

2.1 MANUFACTURED UNITS

A. Basis-of-Design Product:  Subject to compliance with
requirements, provide Eaton switchboard per
One-Line Diagram shown on drawings, or
comparable product by one of the following:

1. Square D, Schneider Electric.

2. Siemens Energy & Automation, Inc.

B. Front-Connected, Front-Accessible Switchboards:

1. Main Devices:  Fixed, individually mounted.

2. Branch Devices:  Panel mounted.

3. Sections front and rear aligned.

C. Nominal System Voltage:480Y/277 V, 3-phase, 4-
wire.

D. Main-Bus Continuous:  2000 Amps.

E. Enclosure:  Steel, NEMA 250, Type 3R, Non-Walking.

1. Enclosure Finish:  Factory-applied finish in
manufacturer's standard gray finish over a
rust-inhibiting primer on treated metal surface.
Rearward/down slopping roof.

F. Customer Metering Compartment:  Fabricated,
barrier compartment and section complying with
utility company's requirements.  If separate vertical
section is required for metering, match and align
with basic switchboard. Provide service entrance
label and necessary applicable service entrance
features.

G. Incoming Pull Sections:  Matched and aligned with
basic switchboard.

H. Barriers: Between adjacent switchboard sections.

I. Insulation and Isolation for main bus of main section
and main and vertical buses of feeder sections.

J. Space Heaters: Factory-installed electric space
heaters of sufficient wattage in each vertical section
to maintain enclosure temperature above expected
dew point.

1. Space Heater Control: Thermostats to to maintain
temperature of each section above expected dew
points.

2. Space -Heater Power Source: External source.

K. Hinged Front Panels:  Allow access to circuit breaker,
metering, accessory, and blank compartments.

L. Phase and Neutral Buses and Connections:  Three
phase, four wire unless otherwise indicated.
Tin-plated, high-strength, electrical-grade copper
with tin-plated copper circuit-breaker line
connections.

1. Ground Bus:  1/4-by-2-inch- (6-by-50-mm-)
minimum size, hard-drawn copper of 98 percent
conductivity, equipped with pressure connectors
for feeder and branch-circuit ground conductors.

2. Main Phase Buses and Equipment Ground Buses:
Uniform capacity for entire length of switchboard's
main and distribution sections.

3. Neutral Buses:  100 percent of the ampacity of
phase buses unless otherwise indicated, equipped
with pressure connectors for outgoing circuit
neutral cables.

4. Bus-bar insulation.

5. Fungus proofing.

2.2 TRANSIENT VOLTAGE SUPPRESSION DEVICES

A. Surge Protection Device Description:
IEEE C62.41-compliant, integrally mounted,
solid-state, parallel-connected, with sine-wave
tracking suppression and filtering modules, UL 1449,
fifth edition, short-circuit current rating matching or
exceeding the switchboard short-circuit rating, and
with the following features and accessories:

1. Peak Single-Impulse Surge Current Rating: 120 kA
per mode/240 kA per phase.

2. Withstand Capabilities:  5000 IEEE C62.41,
Category C3 (10 kA), 8-by-20-mic.sec. surges with
less than 5 percent change in clamping voltage.

B. Protection modes and UL 1449 SVR for grounded
wye circuits with 480Y/277-V, and 208Y/120-V
three-phase, four-wire circuits shall be as follows:

1. Line to Neutral: 1200 V for 480Y/277, 700 V for
208Y/120V.

2. Line to Ground: 1200 V for 480Y/277. 1200 V for
208Y/120V.

3. Line to Line: 2000 V for 480Y/277, 1000 V for
208Y/120 V.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE
DEVICES

A. FEEDERS - Molded-Case Circuit Breaker (MCCB):
Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:  Inverse
time-current element for low-level overloads, and
instantaneous magnetic trip element for short
circuits.  Adjustable magnetic trip setting for
circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers:
Magnetic trip element with front-mounted,
field-adjustable trip setting.

3. 400 amp and above: Electronic trip circuit breakers
with rms sensing; field-replaceable rating plug or
field-replicable electronic trip; and the following
field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

c. Long- and short-time time adjustments.

4. Current-Limiting Circuit Breakers:  Frame sizes
400 A and smaller; let-through ratings less than
NEMA FU 1, RK-5.

5. Ground Fault Protection - 1000 amp and above:
Integrally mounted relay and trip unit with
adjustable pickup and time-delay settings,
push-to-test feature, and ground -fault indicator.

6. Communication Capability:  Integral
communication module with functions and
features compatible with power monitoring and
control system specified in Section "Electrical
Power Monitoring and Control."

7. Molded-Case Circuit-Breaker (MCCB) Features and
Accessories:

a. Standard frame sizes, trip ratings, and number of
poles.

b. Lugs:  Mechanical style, suitable for number,
size, trip ratings, and conductor material.

B. MAIN: Insulated-Case Circuit Breaker (ICCB):  100
percent rated, sealed, ipannsulated-case power
circuit breaker with interrupting capacity rating to
meet available fault current.

1. Fixed circuit-breaker mounting.

2. Full-function, microprocessor-based trip units with
interchangeable rating plug, trip indicators, and
the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time time adjustments.

3. Remote trip indication and control.

4. Ground Fault Protection: Integrally mounted relay
and trip unit with adjustable pickup and time-delay
settings, push-to-test feature, and ground-fault
indicator.

5. Zone-Selective Interlocking: Integral with
electronic trip unit; for interlocking ground-fault
protection function.

6. Communication Capability:  Integral
communication module with functions and
features compatible with power monitoring and
control system specified in Section "Electrical
Power Monitoring and Control."

7. Shunt Trip: 120 V trip coil energized from separate
circuit, set to trip at 75 percent of rated voltage.

8. Under Voltage Trip: Set to operate at 35 to 75
percent of rated voltage without intentional time
delay.

9. Auxiliary Contacts: Two SPDT switches with "a" and
"b" contacts; "a" contacts mimic circuit-breaker
contacts, 'b" contacts operate in reverse of
circuit-breaker contacts.

10.Key Interlock Kit: Externally mounted to prohibit
circuit-breaker operation; key must be removable
only when circuit breaker is in off position.

2.4 INSTRUMENTATION

A. Multifunction Digital-Metering Monitor:
Microprocessor-based unit suitable for three- or
four-wire systems and with the following features:

1. Switch-selectable digital display of the following
values with maximum accuracy tolerances as
indicated:

a. Phase Currents, Each Phase:  Plus or minus 1
percent.

b. Phase-to-Phase Voltages, Three Phase:  Plus or
minus 1 percent.

c. Phase-to-Neutral Voltages, Three Phase:  Plus or
minus 1 percent.

d. Megawatts:  Plus or minus 2 percent.

e. Megavars:  Plus or minus 2 percent.

f. Power Factor:  Plus or minus 2 percent.

g. Frequency:  Plus or minus 0.5 percent.

h. Accumulated Energy, Megawatt Hours:  Plus or
minus 2 percent; accumulated values unaffected
by power outages up to 72 hours.

i. Megawatt Demand:  Plus or minus 2 percent;
demand interval programmable from five to 60
minutes.

2. Mounting:  Display and control unit flush or
semiflush mounted in instrument compartment
door.

3. Refer to Electrical Power Monitoring and Control
for additional requirements.

2.5 CONTROL POWER

A. Control Circuits:  120-V ac, supplied through
secondary disconnecting devices from control-power
transformer.

2.6 ACCESSORY COMPONENTS AND FEATURES

A. Portable Test Set:  For testing functions of solid-state
trip devices without removing from switchboard.
Include relay and meter test plugs suitable for testing
switchboard meters and switchboard class relays.

PART 3 - EXECUTION

3.1 INSTALLATION

Referenced NECA and NEMA standards in first paragraph
below include similar requirements. See "Testing and
Inspecting" Article in the Evaluations.

A. Receive, inspect, handle, store and install
switchboards and accessories according to
[NECA 400] [NEMA PB 2.1].

B. Equipment Mounting:

1. Place and secure anchorage devices.  Use setting
drawings, templates, diagrams, instructions, and
directions furnished with items to be embedded.

2. Install anchor bolts to elevations required for
proper attachment to switchboards.

C. Install filler plates in unused spaces of
panel-mounted sections.

D. Install overcurrent protective devices, transient
voltage suppression devices, and instrumentation.

Include a Coordination report for this project and submit
with switchboard submittal.

1. Set field-adjustable switches and circuit-breaker
trip ranges.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting
wiring, and components; provide warning signs
complying with requirements for identification
specified in Section 260553 "Identification for
Electrical Systems."

B. Switchboard Nameplates:  Label switchboard
compartment with a nameplate complying with
requirements for identification specified in
Section 260553 "Identification for Electrical
Systems."

C. Device Nameplates:  Label each disconnecting and
overcurrent protective device and each meter and
control device mounted in compartment doors with
a nameplate complying with requirements for
identification specified in "Identification for Electrical
Systems."

3.3 FIELD QUALITY CONTROL

A. Acceptance Testing Preparation:

1. Test insulation resistance for each switchboard
bus, component, connecting supply, feeder, and
control circuit.

2. Test continuity of each circuit.

B. Tests and Inspections:

1. Perform each visual and mechanical inspection and
electrical test stated in NETA Acceptance Testing
Specification.  Certify compliance with test
parameters.

2. Correct malfunctioning units on-site, where
possible, and retest to demonstrate compliance;
otherwise, replace with new units and retest.

3. Test and adjust controls, remote monitoring, and
safeties.  Replace damaged and malfunctioning
controls and equipment.

4. Switchboard will be considered defective if it does
not pass tests and inspections.

C. Prepare test and inspection reports, including a
certified report that identifies switchboards included
and that describes scanning results.  Include notation
of deficiencies detected, remedial action taken, and
observations after remedial action.

D. Field tests and inspections must be witnessed by BHS
(Brighton High School).

E. Manufacturer Services: Engage factory-authorized
service representatives to supervise field tests and
inspections.

F. Switchboard manufacturer to perform a complete
Short-Circuit Study of the One-Line-Diagram with all
information shown.

3.4 WARRANTY

A. Special Installer Extended Warranty: Two years from
date of substantial completion; full coverage for
labor and material.

B. Special Manufacturer Extended Warranty: Five years
from date of substantial completion; prorated
coverage for labor, material and equipment.

3.5 DELIVERY, STORAGE AND HANDLING

A. Remove loose packing and flammable material from
inside the switchboard and connect factory installed
space heaters to temporary electrical service to
prevent condensation.

B. Handle and prepare switchboard for installation in
accordance with NECA 400/NEMA PB 2.1.

3.6 CLOSEOUT

A. Provide record drawings indicating the as-built
locations and wiring of all metering equipment.

B. Submit all warranties, operation and maintenance
manuals, software licenses, and test reports.

ELECTRICAL POWER MONITORING

PART 1 - GENERAL

1.1 SUMMARY

A. This section specifies the requirements for a
complete electrical power monitoring system (EPMS)
to monitor electrical energy consumption in
accordance with ASHRAE Standard 90.1-2019,
Section 8.4.3, Electrical Energy Monitoring.

B. The work includes, but is not limited to, furnishing,
installing, testing, and commissioning all hardware
and software necessary for a fully functional EPMS.

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract,
including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this
Section.

B. Relevant sections of ASHRAE Standard 90.1-2019,
Energy Standard for Buildings Except Low-Rise
Residential Buildings.

1.3 SYSTEM DESCRIPTION

A. Provide a complete and functional electrical power
monitoring system (EPMS) capable of accurately
measuring and reporting electrical energy
consumption as required by ASHRAE 90.1-2019,
Section 8.4.3.

B. The system shall include, but is not limited to:

1. Main service metering: Eaton Power Xpert Meter
1000.

2. Multi-point metering: Eaton Power Xpert Multi-Point
PXMP.

3. Circuit monitoring: Eaton PXR25 digital trip units.
4. Current transformers (CTs) and potential

transformers (PTs) as required.
5. Communication interfaces for data acquisition and

integration with Building Automation System (BAS).
6. Software for data logging, analysis, and reporting.
7. Wiring, conduit, and accessories necessary for a

complete and operational system.

1.4 RECORDING AND REPORTING PERFORMANCE

A. The EPMS shall record and report the following
parameters:

1. Real-time kW, kVA, kVAR, voltage, current,
frequency, and power factor for each monitored
point.

2. Accumulated kWh, kVAh, and kVARh for each
monitored point.

3. Demand (kW and kVA) with selectable demand
intervals.

4. Historical data logging with configurable intervals
and retention periods.

5. Time-stamped events and alarms.

6. Reports shall be capable of being generated for daily,
weekly, monthly, and annual energy consumption.

7. Reports shall be capable of displaying data in both
tabular and graphical formats.

8. The system shall be capable of exporting data in
common formats such as CSV or Excel.

9. The electrical energy use for all loads specified in
Section 1.4 shall be recorded a minimum of every 15
minutes and reported at least hourly, daily, monthly,
and annually.

10. The system shall be capable of maintaining all data
collected for a minimum of 36 months.

1.5 SUBMITTALS

A. Product Data: For each type of meter, CT, PT,
communication device, and software, submit
manufacturer's catalog cuts, specifications,
installation instructions, and wiring diagrams. Include
detailed information on accuracy, communication
protocols (e.g., BACnet IP, Modbus TCP/IP), and
software compatibility.

B. Shop Drawings: Provide shop drawings indicating the
location of all metering equipment, wiring diagrams
showing connections to the electrical system and
communication network, and details of mounting
and installation. Include network architecture
diagrams and details showing how load separation
will be achieved.

C. Test Reports: Submit manufacturer's certified test
reports for each meter verifying accuracy and
performance.

D. Calibration Certificates: Provide calibration
certificates for all metering equipment, traceable to a
recognized national standard.

E. Operation and Maintenance Data: Submit
comprehensive operation and maintenance manuals,
including troubleshooting guides, programming
instructions, and communication protocol
documentation. Include software manuals and
licensing information.

F. Recording and Reporting Performance Verification:
Submit documentation demonstrating the system's
ability to meet the performance requirements
outlined in Section 1.5.

1.6 QUALITY ASSURANCE

A. Metering equipment shall be listed and labeled by a
nationally recognized testing laboratory (NRTL)
acceptable to authorities having jurisdiction.

B. Meters shall meet or exceed the accuracy
requirements specified in ANSI C12.20 for
revenue-grade meters (main service) and ANSI C12.1
for sub-metering and branch circuit monitoring.

C. Install all metering equipment in accordance with
manufacturer's instructions and applicable codes and
standards.

D. Engage a qualified electrical contractor experienced
in the installation and commissioning of electrical
power monitoring systems.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver metering equipment in its original, unopened
containers with manufacturer's labels clearly visible.

B. Store equipment in a clean, dry environment
protected from the elements and physical damage.

C. Handle equipment carefully to prevent damage
during transportation and installation.

1.8 WARRANTY

A. Provide a one-year manufacturer's warranty against
defects in materials and workmanship.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design: Eaton (as specified in Section 1.3).

B. Acceptable Manufacturers: Subject to compliance
with specified requirements, including the following
manufacturers:

1. Eaton

2. Approved Equal

2.2 ELECTRICAL METERS

A. Main Service Metering:

1. Eaton Power Xpert Meter 1000.
2. Revenue-grade accuracy as defined in ANSI C12.20

(Class 0.2).
3. Capable of bi-directional metering.

4. Communication protocol: BACnet IP, Modbus TCP/IP.
5. Display: clear and large character LCD screen display

with white backlight.

B. Multi-Point Metering (for circuits rated less than 400
amps):

1. Eaton Power Xpert Multi-Point PXMP.

2. Accuracy: ANSI C12.1.

3. Communication protocol: Modbus RTU, Modbus
TCP/IP.

C. Circuit Monitoring (for circuits rated 400 amps and
larger):

1. Eaton PXR25 digital trip units.

2. Integrated metering functions.

3. Communication protocol: Modbus RTU.

2.3 CURRENT TRANSFORMERS (CTs)

A. Accuracy Class: Suitable for the connected meter
accuracy requirements (e.g., Class 0.2 for main
service, Class 0.5 or 1.0 for others).

B. Ratio: Selected to provide appropriate input current
to the meters based on the anticipated load.

C. Burden: Compatible with the input impedance of the
connected meters.

D. Type: Split-core CTs shall be used where installation
without disconnecting existing conductors is
required. Solid-core CTs shall be used where
conductors can be disconnected.

E. Safety: CTs shall be appropriately insulated for the
system voltage.

2.4 POTENTIAL TRANSFORMERS (PTs) (If Required)

A. Accuracy Class: Suitable for the connected meter
accuracy requirements.

B. Ratio: Selected to provide appropriate input voltage
to the meters based on the system voltage.

C. Burden: Compatible with the input impedance of the
connected meters.

D. Safety: PTs shall be appropriately fused and installed
in accordance with applicable codes.

2.5 COMMUNICATION INTERFACE

A. Provide communication interfaces on all meters as
specified herein.

B. Communication Protocol: BACnet IP, Modbus TCP/IP,
Modbus RTU.

1. MODBUS protocol is acceptable for internal
communication between trip units and meters.  All
internal wiring shall be factory-installed and tested
prior to shipment.

2. BACnet IP protocol shall be provided for interfacing
with the external building automation system (BAS).
Confirm communication protocols with BAS system
vendor and provide the required connection port (i.e.
RJ45 for CAT6 cabling).

C. Interface Hardware: Include all necessary interface
modules, cables, and connectors for seamless
communication with the building automation system
(BAS) or dedicated data acquisition system.

2.6 SOFTWARE

A. Provide software for data acquisition, logging,
analysis, and reporting.

B. Software shall be capable of:

1. Real-time monitoring of electrical parameters (kW,
kVA, kVAR, V, A, Hz, PF).

2. Data logging with adjustable intervals and retention
periods.

3. Generating reports on energy consumption, demand,
and power quality.

4. Alarming on abnormal conditions.

5. Data export in standard formats (e.g., CSV, XML).

6. User-friendly interface.

7. Generating reports that clearly show the separated
loads as defined in Section 1.4.

8. Generating daily, weekly, monthly, and annual
energy consumption reports.

9. Displaying data in both tabular and graphical
formats.

10. Exporting data in common formats such as CSV or
Excel.

11. Recording electrical energy use for all loads
specified in Section 1.4 a minimum of every 15
minutes.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
CONSULTANTS, PC AND  NO ALTERATIONS AND/OR TRANSFERS OF
WORK ARE PERMITTED  UNLESS WRITTEN APPROVAL IS GRANTED
BY MECHANICAL  ELECTRICAL ENGINEERING CONSULTANTS, PC.
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12. Storing all collected data for a minimum of 36
months.

13. For buildings with tenants, providing the energy use
data for each tenant space in a format accessible to
the tenant.

14. In buildings with a building automatic system (BAS)
installed, transmitting the energy use data to the
BAS system and providing tools for graphical
display of the data.

2.7 WIRING AND CONDUIT

A. Install all wiring in accordance with Division 26
Section "Basic Electrical Materials and Methods."

B. Provide appropriately sized conductors for all power
and communication wiring.

C. Install wiring in conduit as required by applicable
codes and the Contract Documents.

D. Label all wiring clearly at both ends.

E. Provide CAT6 cable homerun to the building
automation system (BAS), if provided, or otherwise
to the building IT network switch.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that the electrical system is ready to receive
the metering equipment.

B. Examine the Drawings and Contract Documents to
ensure the correct location and type of metering
equipment are installed, and that the load separation
requirements are clearly indicated.

C. Verify that the voltage and current ratings of the
metering equipment are compatible with the
electrical system.

3.2 INSTALLATION

A. Install all metering equipment in accordance with
manufacturer's instructions and approved shop
drawings.

B. Mount meters in accessible locations, protected from
physical damage and environmental conditions.

C. Install CTs and PTs on the appropriate conductors
and ensure correct orientation. Ensure that the CTs
are installed to accurately measure the separated
loads as defined in Section 1.4.

D. Connect all wiring securely and in accordance with
wiring diagrams.

E. Ground all metering equipment in accordance with
applicable codes.

F. Label all metering equipment clearly.

3.3 FIELD QUALITY CONTROL

A. Perform point-to-point checks on all wiring to ensure
correct connections.

B. Verify proper operation of all meters and
communication interfaces.

C. Calibrate the entire metering system in the field to
ensure accuracy. Provide calibration certificates.

D. Test the communication interface with the BAS or
data acquisition system to verify data transmission.

E. Verify proper operation of the software and its ability
to log, analyze, and report data, including the
separated loads as defined in Section 1.4, and in
accordance with the performance requirements in
Section 1.5.

3.4 COMMISSIONING

A. Engage a qualified commissioning agent to oversee
the commissioning process.

B. Provide all necessary documentation and support for
commissioning activities.

C. Demonstrate the functionality of the EPMS, including
data logging, reporting capabilities, and integration
with the BAS. Show that the system accurately
measures and reports on the separated loads as
defined in Section 1.4, and meets the recording and
reporting performance requirements in Section 1.5.
for tenant spaces, demonstrate how the energy
usage data is made available.

D. Demonstrate the data transmission and graphical
display.

E. Provide training to the Owner's personnel on the
operation and maintenance of the EPMS. For tenant
spaces, provide training on how to access their
energy usage data.

GUARANTEE

A. The Electrical Contractor shall leave the electrical
installation in proper working order and shall,
without charge, replace any work or materials which
develop defects, within one (1) year from date of
final inspection and acceptance by the Owner.
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THIS DRAWING IS DIAGRAMMATIC AND SHOULD BE USED TO
DETERMINE THE DESIGN INTENT. THE CONTRACTOR SHALL FIELD
V ER IF Y  A LL  W O R K  A N D  S HA L L N O TI FY  T HE  A R C H I TE C T
IMMEDIATELY OF ANY DISCREPANCIES IN THE DOCUMENTS
BEFORE PROCEEDING. FAILURE TO DO SO  WILL RESULT IN THE
CONTRACTOR TAKING FULL RESPONSIBILITY AND LIABILITY FOR
SAID DISCREPANCIES. NOTICE: THIS DRAWING AND THE DESIGN
ARE THE PROPERTY OF  MECHANICAL ELECTRICAL ENGINEERING
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