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 SURGICAL 

716.40 kWstc, 532.0 kW AC

ARCH D - 36" x 24"

T1.0

1592 PV MODULE PHONO PS450M4H-24/TH
(TOTAL: 37,472 SQ. FT.)

3 PV INVERTER SOLAREDGE SE100KUS
100.0 KW, 480 VAC, 120 A

804 POWER
OPTIMIZER

SOLAREDGE P960

2 AC
DISCONNECT

480 VAC, 200 A, NEMA 3R

1 AC COM-
BINER PANEL

480 VAC, 800 A, NEMA 3R

1 ENERGY
STORAGE SYSTEM

SOCOMEC SUNSYS HES XL
500 KVA, 1118 KWH, NEMA 3R

2 PV INVERTER SOLAREDGE SE120KUS
116.0 KW, 480 VAC, 139.5 A (DERATED)

1 AC
DISCONNECT

480 VAC, 800 A, NEMA 3R

1 AC COM-
BINER PANEL

480 VAC, 1600 A, NEMA 3R
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GOVERNING CODES & STANDARDS SITE SPECIFICATIONS

PROJECT LOCATION

NAME DESCRIPTIONQTY

COMPONENTS LIST

PARCEL MAP
1

AERIAL MAP
2

VICINITY MAP
3

EXPOSURE CATEGORY: B
RISK CATEGORY: II
WIND SPEED (ASCE 7-16): 95 MPH
SNOW LOAD (ASCE 7-16): 0 PSF

2019 CA ELECTRICAL CODE: § 110, 240, 250, 690, 705
2019 CA BUILDING CODE: § 1507.17, 1510.7, 3111
2019 CA FIRE CODE: § 1204
UNDERWRITERS LABORATORIES (UL) STANDARDS
OSHA 29 CFR 1910.269

 SURGICAL   - PHOTOVOLTAIC ENERGY SYSTEM
THIS 716.4 KWSTC, ROOF & CARPORT MOUNTED PHOTOVOLTAIC (PV) SYSTEM IS TO BE INSTALLED AT THE OFFICE BUILDING 

THE ENERGY PRODUCED BY THE PV SYSTEM SHALL BE INTERCONNECTED WITH THE UTILITY GRID THROUGH THE EXISTING ON-SITE ELECTRICAL EQUIPMENT VIA
A BACK-FED BREAKER IN THE MAIN SERVICE PANEL. THIS PROJECT INCLUDES 1118 KWH OF ENERGY STORAGE BATTERIES.
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 SURGICAL 

716.40 kWstc, 532.0 kW AC

ARCH D - 36" x 24"

T1.1

1.)

2.)

3.)

4.)

5.)

6.)

7.)

8.)

9.)

10.)

11.)

THE CONTRACTOR SHALL COORDINATE HIS WORK WITH OTHER CONTRACTORS WHOSE WORK MIGHT 

AFFECT THIS INSTALLATION. CONTRACTORS SHALL ARRANGE ALL PARTS OF THIS WORK AND EQUIPMENT 

IN PROPER RELATION TO THE WORK AND EQUIPMENT OF OTHERS AND WITH BUILDING CONSTRUCTION 

AND ARCHITECTURAL FINISH SO THAT IT WILL HARMONIZE IN SERVICE AND APPEARANCE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE OWNER’S INSPECTION 

AGENCY TO ARRANGE FOR INSPECTIONS RELATED TO ALL SPECIAL INSPECTIONS IN A TIMELY MANNER, 

AND SHALL BE PRESENT AS REQUIRED AT THE INSPECTIONS. THE CONTRACTOR SHALL BE RESPONSIBLE 

FOR INSURING THAT THE APPROPRIATE SUBCONTRACTORS ARE PRESENT DURING TESTS AND 

INSPECTIONS OF THE SYSTEMS FOR WHICH THE SUBCONTRACTORS ARE RESPONSIBLE.

CONTRACTOR SHALL FURNISH ALL NECESSARY BOXES, OUTLETS, SUPPORTS, CONDUITS, FITTINGS, AND 

ACCESSORIES TO FULFILL APPLICABLE CODES, REGULATIONS, BUILDING STANDARDS, AND THE BEST 

PRACTICE OF THE TRADE FOR THE INSTALLATION OF ELECTRICAL WORK.

THE CONTRACTOR SHALL, AT ALL TIMES DURING THE WORK, MAINTAIN ACCESSIBILITY FROM THE 

STREET TO ALL FIRE HYDRANTS, POWER OR LIGHT POLES, AND SIMILAR UTILITY AND PUBLIC SERVICE 

ITEMS WITHIN OR ADJACENT TO THE CONSTRUCTION SITE.

WORK SHALL NOT RESTRICT CLEAR AND UNOBSTRUCTED ACCESS TO ANY WATER OR POWER 

DISTRIBUITION FACILITIES (POWER POLES, PULLBOXES, TRANSFORMERS, VAULTS, PUMPS, VALVES, 

METERS, APPURTENANCES, ETC.) OR TO THE LOCATION OF THE HOOKUP.

THE OWNERS AND THE AHJ SHALL BE NOTIFIED IN WRITING IN ADVANCE OF ANY REQUIRED 

CONSTRUCTION OPERATION THAT WILL INVOLVE INTERRUPTION OF THE HEATING, WATER, FIRE 

PROTECTION SYSTEMS, TELEPHONE, GAS OR ELECTRICAL SERVICES TO THE OTHER BUILDINGS AND 

AREAS OF THE SITE. THE CONTRACTOR SHALL COORDINATE ANY REQUIRED SHUTDOWN OF THE 

UTILITIES WITH THE OWNERS, THE AHJ, AND THE UTILITY COMPANY.

UPON REVIEW OF ELECTRICAL DRAWINGS, THE ELECTRICAL CONTRACTOR SHALL INFORM THE SYSTEM 

DESIGN ENGINEER OF ANY DISCREPANCIES OR REQUEST CLARIFICATION, IF NECESSARY, CONCERNING 

THE INTENT OF THE PLANS AND SPECIFICATIONS TO PROVIDE A COMPLETE ELECTRICAL INSTALLATION.

THE CONTRACTOR SHALL SUPPLY AND INSTALL ALL WORK AS SHOWN IN THE CONSTRUCTION 

DOCUMENTS UNLESS OTHERWISE NOTED. ALL WORK SHALL BE PERFORMED IN AN ORDERLY, WORKMAN-

LIKE AND SAFE MANNER BY WORKERS SKILLED AND EXPERIENCED IN THEIR TRADES.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ALL INSPECTIONS TO BE WITNESSED BY 

THE AHJ AND/OR THE OWNER. THE CONTRACTOR SHALL WORK WITH THE OWNER’S INSPECTION AGENCY 

TO PLAN THE INSPECTIONS, AND NOTIFY ALL PARTIES INVOLVED SUFFICIENTLY IN ADVANCE TO ALLOW 

THE INSPECTIONS TO TAKE PLACE IN A TIMELY MANNER AND NOT DELAY THE PROGRESS OF THE WORK. 

THE OWNER AND SYSTEM DESIGN ENGINEER WILL NOT BE RESPONSIBLE FOR SCHEDULING, ARRANGING 

OR COORDINATING THE INSPECTIONS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING THE AREAS WHERE WORK IS TAKING 

PLACE, AS WELL AS ANY ADJOINING AREAS WHICH MAY BE AFFECTED BY THE WORK, TO PREVENT 

SUBJECTING THE OCCUPANTS, STRUCTURES, VEHICLES, EQUIPMENT, OR ANY OTHER PARTS OR 

CONTENTS OF THE SITE TO HAZARD OR DAMAGE.

THE CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS AND NOTIFY THE SYSTEM DESIGN ENGINEER 

OF ANY DISCREPANCIES BETWEEN EXISTING CONDITIONS AND DRAWINGS.

1.)

2.)

3.)

4.)

5.)

6.)

7.)

8.)

9.)

10.)

11.)

12.)

ALL VERTICAL RUNS OF CONDUIT OR TUBING TERMINATING IN THE BOTTOM OF WALL BOXES OR 

CABINETS OR SIMILAR LOCATIONS, SHALL BE PROTECTED FROM THE ENTRANCE OF FOREIGN MATERIAL 

PRIOR TO THE INSTALLATION OF CONDUCTORS.

METAL RACEWAYS, METAL ENCLOSURES OF ELECTRICAL DEVICES AND EQUIPMENT, MODULE FRAMES, 

AND OTHER EQUIPMENT SHALL BE COMPLETELY GROUNDED IN ACCORDANCE WITH THE NEC.

PROPER HARDWARE FOR A COMPLETE GROUNDING AND BONDING SYSTEM SHALL BE INSTALLED BY THE 

CONTRACTOR, IF NECESSARY.

GROUNDING RODS SHALL HAVE A RESISTANCE TO GROUND OF 25 OHMS OR LESS AND SHALL BE 5/8” 

x 8’ MIN, COPPER-BONDED STEEL. ALL GROUND CLAMPS USED SHALL BE UL 467 LISTED.

ALL PVC CONDUIT EXPOSED TO SUNLIGHT SHALL BE SCHEDULE 80 AND MARKED AS SUNLIGHT 

RESISTANT. ALL UNDERGROUND PVC CONDUIT SHALL BE SCHEDULE 40 OR 80.

WORKING SPACE AROUND ELECTRIAL EQUPMENT SHALL COMPLY WITH NEC 110.26.

THE APPROXIMATE LOCATIONS OF ALL JUNCTION BOXES, COMBINER BOXES, CONDUITS, ETC. SHALL BE 

DETERMINED FROM THE DRAWINGS, AND VERIFIED BY THE CONTRACTOR FOR INSTALLATION.

ALL JUNCTION BOXES, COMBINER BOXES, AND DISCONNECTS SHALL BE INSTALLED IN AN ACCESSIBLE 

LOCATION.

PROVIDE NEMA 3R RATED EQUIPMENT OR BETTER WHERE EXPOSED TO OUTDOORS.

WHERE SIZES OF RACEWAYS OR BOXES ARE NOT INDICATED ON THE DRAWINGS, THE CONTRACTOR 

SHALL SIZE THESE ITEMS AS REQUIRED FOR THE INSTALLATION.

ALL MATERIALS, SUPPLIES, AND EQUIPMENT SHALL BE LISTED, USED, AND INSTALLED IN ACCORDANCE 

WITH THE MANUFACTURER’S RECOMMENDATIONS AND INSTRUCTIONS, AND APPLICABLE NATIONALLY 

RECOGNIZED TESTING LABORATORY (NRTL) REQUIREMENTS.

ALL EQUIPMENT SHALL BE RATED FOR THE ENVIRONMENT IN WHICH IT IS INSTALLED.

1.)

2.)

3.)

4.)

5.)

6.)

7.)

8.)

9.)

10.)

GROUNDING ELECTRODE CONDUCTOR (G.E.C.) SHALL BE CONTINUOUS AND/OR IRREVERSIBLY 

SPLICED/WELDED.

FLEXIBLE, FINE-STRANDED CABLES SHALL BE TERMINATED ONLY WITH TERMINALS, LUGS, DEVICES, OR 

CONNECTORS THAT ARE IDENTIFIED AND LISTED FOR SUCH USE PER NEC 690.31(F).

ALL WIRES SHALL BE IDENTIFIED BY CIRCUITS IN ALL CABINETS, BOXES, WIRING TROUGHS, AND OTHER 

ENCLOSURES, AND AT ALL TERMINAL POINTS, I.E., RECEPTACLES, MECHANICAL LUGS, COMPRESSION 

FITTINGS. THE CIRCUIT DESIGNATIONS SHALL BE AS SHOWN ON THE CONTRACT DRAWINGS OR AS 

DIRECTED BY THE SYSTEM DESIGN ENGINEER. LABELS OR TAGS SHALL BE APPLIED TO WIRES SO THAT 

THEY WILL BE READILY VISIBLE.

FUSES FOR SWITCHES SHALL BE CURRENT-LIMITING TYPE WITH A MINIMUM INTERRUPTING CAPACITY OF 

200,000 AMPERES RMS (UNLESS OTHERWISE NOTED) AND OF THE CONTINUOUS CURRENT RATINGS AS 

INDICATED ON THE DRAWINGS OR AS RECOMMENDED BY THE MANUFACTURER.

BREAKERS SHALL BE 80% RATED UNLESS OTHERWISE SPECIFIED.

THE SHORT-CIRCUIT INTERRUPTING RATING OF ALL NEW EQUIPMENT SHALL BE NO LESS THAN THE 

INTERRUPTING RATING OF THE EXISTING SERVICE EQUIPMENT, UNLESS A MINIMUM VALUE WAS 

CALCULATED AND SPECIFIED ON THE PLANS FOR THE NEW EQUIPMENT.

ELECTRICAL POWER MUST BE SHUT OFF PRIOR TO THE CONTRACTOR PERFORMING ANY WORK IN 

RACEWAYS WITH LIVE ELECTRICAL CIRCUITS OR ANY OTHER EQUIPMENT. WHEN SWITCHES OR CIRCUIT 

BREAKERS ARE OPENED FOR WORK ON ELECTRICAL EQUIPMENT OR WIRING, SIGNS OR TAGS SHOULD BE 

INSTALLED AT THE SWITCH OR BREAKER STATING THAT WORK IS BEING PERFORMED ON THEM. INCLUDE 

THE TIME, DATE, AND CONTRACTOR’S NAME ON THE SIGN OR TAG. IF DEVICE IS LOCKABLE, IT SHOULD 

BE PADLOCKED.

THE ELECTRICAL WORK SHALL COMPLY WITH THE REQUIREMENTS OF THE AHJ, NATIONAL FIRE 

PROTECTION AGENCY (NFPA), NATIONAL ELECTRICAL CODE (NEC), AND OSHA.

PHASING OF NEW CONDUCTORS TO MATCH EXISTING CONDUCTORS. IF INSTALLATING A NEW CIRCUIT, 

THEN CONTRACTOR SHALL FOLLOW THE PHASING SCHEMES PROVIDED IN THE ELECTRICAL DIAGRAM.

ALL CONDUCTORS SHALL BE COPPER, RATED FOR 90°C WET ENVIRONMENT, AND 1000 VOLTS DC OR 

600 VOLTS AC, UNLESS OTHERWISE NOTED.

1.)

2.)

3.)

4.)

5.)

6.)

7.)

8.)

9.)

PV SOURCE CIRCUIT CONDUCTORS EXPOSED BETWEEN ARRAYS SHALL BE SECURED ON BOTH SIDES, 

AND BE PROTECTED FROM PHYSICAL DAMAGE AND ABRASION, INCLUDING FROM EDGES OF RACKING, 

CHANNEL EDGES, WIRE TRAYS, ETC.

ANY CABLE TIES USED SHALL BE HEAT STABILIZED (-40C TO 105C), UV STABILIZED AND OUTDOOR 

RATED, SUITABLE AND DURABLE FOR THE ENVIRONMENT AND LIFE OF THE PV SYSTEM.

ALL ASPECTS OF WORK RELATED TO THE SOLAR PHOTOVOLTAIC (PV) SYSTEM SHALL BE IN 

ACCORDANCE WITH ALL STATE AND LOCAL CODES, UTILITY REQUIREMENTS, AND THE NEC, ESPECIALLY 

ARTICLE 690 AND ARTICLE 705.

SOLAR PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL OR BARE COPPER E.G.C. PER THE 

MODULE MANUFACTURER'S LISTED INSTRUCTION SHEET.

SOLAR PV SYSTEMS SHALL BE GROUNDED IN ACCORDANCE WITH NEC 690 PART V: GROUNDING.

COMBINER BOXES, FUSING, WIRE SIZES, QUANTITIES AND CONDUIT SIZES BETWEEN SOLAR ARRAYS AND 

INVERTERS TO BE VERIFIED BY CONTRACTOR WITH SOLAR MODULE AND INVERTER MANUFACTURERS 

BEFORE INSTALLATION.

ALL PV SOURCE CIRCUIT CONDUCTORS AND CONNECTORS SHALL BE SUPPORTED AND SECURED 

WITHOUT EXCESSIVE STRESS. NO WIRING SHALL BE PERMITTED TO TOUCH THE ROOF SURFACE.

ALL EQUIPMENT GROUND CONDUCTORS SMALLER THAN AWG #6 SHALL BE PROTECTED FROM PHYSICAL 

DAMAGE BY AN IDENTIFIED RACEWAY OR CABLE ARMOR UNLESS INSTALLED WITHIN THE HOLLOW 

SPACES OF THE FRAMING MEMBERS OF BUILDINGS OR STRUCTURES AND WHERE NOT SUBJECT TO 

PHYSICAL DAMAGE.

WHERE EXPOSED TO SUNLIGHT, CONDUCTORS SHALL BE LISTED AND MARKED AS SUNLIGHT RESISTANT. 

CONTRACTOR NOTES: EQUIPMENT NOTES:

ELECTRICAL NOTES:

PHOTOVOLTAIC NOTES:

ELECTRICAL LEGEND

=

EQUIPMENT GROUNDING CONDUCTORS

=

CIRCUIT CONDUCTORS

= FUSE

= CIRCUIT BREAKER

= METER/MONITORING DEVICE

= TRANSFORMER

= THROW SWITCH (KNIFE-BLADE)

G = GENERATOR

= TRANSFER SWITCH

= BATTERY

= GROUNDING ELECTRODE SYSTEM

= CURRENT TRANSFORMER (CT)

= TERMINAL BLOCK

= MICROINVERTER

= POWER OPTIMIZER

= RECLOSING CIRCUIT BREAKER

= RECLOSING DISCONNECT/RELAY

= PV MODULE

= INVERTER

SITE/ARRAY PLAN LEGEND

=

CONDUIT ROUTES (UGND OR INDOORS)

=

CONDUIT ROUTES

= PV MODULE

= RAFTER/TRUSS

= VENT

= CHIMNEY

= SKYLIGHT

= HVAC UNIT

= ROOF HATCH

= PV ATTACHMENT FLASHING

= RACKING RAIL

= SWINGING DOOR

= TREE/BUSH

= PV EQUIPMENT

= SETBACKS/PATHWAYS

= STANDING SEAM

=

=

POSITIVE TERMINAL (PHASED RED)

NEGATIVE TERMINAL (PHASED BLACK)

ELECTRICAL LEGEND - DC

G = GROUND TERMINAL (PHASED GREEN)

ELEC. LEGEND - 480 VAC

L1

L2

N

G

=

=

=

=

LINE 1 TERMINAL (PHASED BROWN)

LINE 2 TERMINAL (PHASED ORANGE)

NEUTRAL TERMINAL (PHASED WHITE)

GROUND TERMINAL (PHASED GREEN)

L3 = LINE 3 TERMINAL (PHASED YELLOW)
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716.40 kWstc, 532.0 kW AC

ARCH D - 36" x 24"

A1.0

ROOF
VENT

ROOF
HATCH

SKYLIGHT

HVAC UNIT

1

E1.2

Array ID Inverter ID Mod Qty. kW size Tilt Azimuth

1 Inv 1.A 100 45.00 5° 180°

Inv 1.B 100 45.00 5° 180°

Inv 1.C 32 14.40 5° 180°

2 Inv 1.C 68 30.60 5° 180°

Inv 2.A 20 9.00 5° 180°

3 Inv 2.A 80 36.00 5° 180°

Inv 2.B 74 33.30 5° 180°

4 Inv 2.B 26 11.70 5° 180°

Inv 2.C 100 45.00 10° 180°

Inv 3.A 98 44.10 10° 180°

Inv 3.B 98 44.10 10° 180°

Inv 3.C 96 43.20 10° 180°

5 Inv 4 350 157.50 10° 180°

6 Inv 5 350 157.50 10° 180°

1592 716.4

SYSTEM SUMMARY:

(1592) PHONO PS450M4H-24/TH

(804) SolarEdge P960 Optimizer

(3) SolarEdge SE100KUS (480V)

(2) SolarEdge SE120KUS (480V) (DERATED TO 116 kW)

716.4 kWstc, 532 kW AC

PV SYSTEM SUMMARY TABLE

Totals:

30 ft15 ft 60 ft

SCALE: 1" = 30'

NOTE:
SITE DIMENSIONS DERIVED FROM EAGLEVIEW AERIAL IMAGERY:
DIMENSIONS PRECISE WITHIN 1cm +/-

SYMBOL NAME DESCRIPTION

FIRE
SETBACK

CA FIRE REQUIRED PATHWAYS
4' TYP.

PV MOD. PHONO PS450M4H-24/TH

N

FLAT ROOF

PV ARRAY #1

PV ARRAY #2

PV ARRAY #3

PV ARRAY #5

84'-7"

39'-9"

199'-5"

124'-4"

84'

83'-8"

206'-3"

65'

75'-7"

MAIN SERVICE PANEL
& UTILITY METER

IN ELECTRICAL ROOM

PROPOSED PV/BESS EQUIPMENT

INVERTERS #1-3

ON ROOFTOP

AC DISCONNECT

IN PARKING LOT

170'-01
4"

48'-61
4"

48'-61
4"

170'-01
4"

PV ARRAY #4

PV ARRAY #6

PV AC COMBINER PANEL

INVERTER #4

ON CANOPY COLUMN

ON CANOPY COLUMN

AC DISCONNECT

INVERTER #5

AC DISCONNECT



CODE:

2019 EDITION OF THE CALIFORNIA BUILDING CODE (CBC)

DESIGN LOADS:

1.   ROOF:
LIVE LOAD(UNREDUCIBLE)                                     12 PSF
DEAD LOAD                                                                8 PSF

2.   WIND LOAD:
RISK CATEGORY                                                        II
BASIC WIND SPEED, V :                                            95 MPH
EXPOSURE CATEGORY:                                           C
IMPORTANCE FACTOR, Iw:                                       1.0
MEAN ROOF HEIGHT:                                                11.5 FT
G:                                                                                   0.85
Kd:                                                                                 0.85
Kzt:                                                                                1.0
Kz:                                                                                 0.85
ENCLOSURE CLASSIFICATION:                               OPEN BUILDING

3.   SEISMIC LOADS:
RISK CATEGORY                                                        II
IMPORTANCE FACTOR, Ie :                                      1.0
SEISMIC SITE CLASS:                                                D - DEFAULT
Ss:                                                                                 1.829
S1:                                                                                 0.646
SDS:                                                                              1.463
SD1:                                                                              0.732
SEISMIC DESIGN CATEGORY:                                  D
BASIC SEISMIC FORCE RESISTING SYSTEM: 
STEEL ORDINARY CANTILEVER COLUMN SYSTEMS
R:                                                                                   1.25
Ω:                                                                                   1.25
Cd:                                                                                 1.25
Cs:                                                                                 0.819
BASE SHEAR, V:                                                         0.819W

GENERAL:

1. THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS 
REPRESENT THE FINISHED STRUCTURE. THEY DO NOT INDICATE THE 
METHOD OF CONSTRUCTION. THE CONTRACTOR IS RESPONSIBLE FOR 
CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES AND 
PROCEDURES.

2. THE CONTRACTOR IS RESPONSIBLE FOR SAFETY PRECAUTIONS AND 
PROGRAMS IN CONNECTION WITH THE WORK THAT CONFORMS TO 
THE REGULATIONS OF THE OCCUPATIONAL SAFETY AND HEALTH 
ADMINISTRATION (OSHA) SAFETY AND HEALTH STANDARDS FOR THE 
CONSTRUCTION INDUSTRY.

3. WHERE REFERENCE IS MADE TO VARIOUS TEST STANDARDS FOR 
MATERIALS, SUCH STANDARDS SHALL BE THE LATEST EDITION AND/OR 
ADDENDUM.

4. OPTIONS ARE FOR CONTRACTOR'S CONVENIENCE. HE SHALL BE 
RESPONSIBLE FOR ALL CHANGES NECESSARY IF HE CHOOSES AN 
OPTION AND HE SHALL COORDINATE ALL DETAILS.

5. NOTES AND DETAILS ON DRAWINGS SHALL TAKE PRECEDENCE OVER 
GENERAL STRUCTURAL NOTES AND TYPICAL DETAILS. WHERE NO 
SPECIFIC DETAILS ARE SHOWN, CONSTRUCTION SHALL CONFORM TO 
SIMILAR WORK ON THE PROJECT.

6. TYPICAL DETAILS ARE NOT CUT ON DRAWINGS, BUT APPLY UNLESS 
NOTED OTHERWISE.

7. CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATION OF ALL 
DIMENSIONS WITH ACTUAL SITE CONDITIONS AND GENERAL 
CONTRACTOR PRIOR TO START OF CONSTRUCTION. ALL DIMENSIONS 
SHOWN ON STRUCTURAL DRAWINGS ARE TO ASSIST CONTRACTOR IN 
VERIFICATION. DO NOT SCALE DIMENSIONS FROM DRAWINGS.

8. ITEMS SHOWN BY OTHER DISCIPLINES WITH REFERENCE TO 
STRUCTURAL DRAWINGS BUT NOT SHOWN ON THESE STRUCTURAL 
DRAWINGS SHALL BE CONSIDERED DESIGN BUILD ITEMS. 
CONTRACTOR SHALL SUBMIT DESIGN BY OTHERS FOR REVIEW 

FOUNDATIONS: 

1. GEOTECHNICAL  CONSULTANT: N/A
2. DESIGN SOIL BEARING VALUES WERE ASSUMED IN ACCORDANCE 

WITH SOIL CLASS 5 AS DEFINED IN IBC/CBC TABLE 1806.2 
"PRESUMPTIVE LOAD-BEARING VALUES". DESIGN BEARING VALUE OF 
1,500 PSF AND LATERAL BEARING VALUE OF 100 PSF/FT WAS USED IN 
DESIGN. IF ACTUAL SOIL CONDITIONS DIFFER NOTIFY THE 
STRUCTURAL ENGINEER PRIOR TO PROCEEDING WITH WORK. 

3. SPREAD FOOTINGS SHALL BEAR ON COMPACTED NATIVE SOILS. 
BOTTOM OF FOOTINGS SHALL BEAR AT A DEPTH NOT LESS THAN 2.0 
FT BELOW LOWEST ADJACENT GRADE WITHIN 5 FEET OF STRUCTURE 
OR FOUNDATION. FOUNDATION EXCAVATIONS SHALL BE INSPECTED 
BY GEOTECHNICAL ENGINEER PRIOR TO PLACEMENT OF CONCRETE.

4. DRILLED POLE FOUNDATIONS SHALL BEAR ON MACHINE CLEANED, 
INSPECTED SOIL STRATA. POLE FOUNDATIONS WERE DESIGNED IN 
ACCORDANCE WITH THE PRESCRIPTIVE METHOD OF IBC/CBC 
SECTION 1807.3.2. FOR TOP OF POLE FOUNDATION ELEVATIONS, SEE 
FOUNDATION PLANS AND SECTIONS.  IF WATER IS ENCOUNTERED 
DURING DRILLING, STOP AND CONSULT STRUCTURAL ENGINEER OR 
GEOTECHNICAL ENGINEER FOR RESOLUTION.

SHOP DRAWINGS:

1. SHOP DRAWINGS SHALL BE SUBMITTED FOR ALL STRUCTURAL ITEMS 
AND ITEMS REQUIRED BY ARCHITECTURAL SPECIFICATIONS. UNITED 
STRUCTURAL DESIGN, LLC. ASSUMES NO RESPONSIBILITY FOR THE 
FAILURE OF THE CONTRACTOR TO SUBMIT SHOP DRAWINGS FOR 
REVIEW.

2. ITEMS NOT IN ACCORDANCE WITH CONTRACT DOCUMENTS SHALL BE 
FLAGGED UPON CONTRACTORS REVIEW

3. THE CONSTRUCTION DOCUMENTS MAY NOT BE REPRODUCED FOR USE 
AS SHOP DRAWINGS.

4. ELECTRONIC FILES OF CONSTRUCTION DOCUMENTS WILL NOT BE 
MADE AVAILABLE FOR USE AS SHOP DRAWINGS.

5. FIELD VERIFY ALL DIMENSIONS AND FINISHED GRADE PRIOR TO 
CONSTRUCTION AND PRIOR TO BEGINNING SHOP DRAWINGS.

6. THE ENGINEER OF RECORD HAS THE RIGHT TO APPROVE OR 
DISAPPROVE ANY CHANGES TO CONTRACT DOCUMENTS AT ANYTIME 
BEFORE OR AFTER SHOP DRAWING REVIEW.

7. ITEMS OMITTED OR SHOWN INCORRECTLY AND ARE NOT FLAGGED BY 
THE STRUCTURAL ENGINEER OR ARCHITECT SHALL NOT BE 
CONSIDERED CHANGES TO THE CONTRACT DOCUMENTS. 

8. SHOP DRAWINGS DO NOT REPLACE THE CONTRACT DOCUMENTS. 
REVIEWING IS INTENDED ONLY AS AN AID TO THE CONTRACTOR IN 
OBTAINING CORRECT SHOP DRAWINGS.  IT IS THE CONTRACTOR’S 
RESPONSIBILITY TO ENSURE ALL ITEMS ARE CONSTRUCTED 
ACCORDING TO THE CONTRACT DOCUMENTS.

CONCRETE:

1. CONCRETE WORK SHALL CONFORM TO ALL REQUIREMENTS OF ACI 
301, "STANDARD SPECIFICATIONS FOR STRUCTURAL CONCRETE" AND 
ACI 318, "BUILDING CODE REQUIREMENTS FOR STRUCTURAL 
CONCRETE".

2. ADDITION OF WATER TO THE BATCH FOR MATERIAL WITH INSUFFICIENT 
SLUMP WILL NOT BE PERMITTED, UNLESS THE SUPPLIER HAS 
SPECIFICALLY WITHHELD WATER FROM THE BATCH AT THE PLANT. IN 
SUCH CASE THE MIX DESIGN AND TRUCK TICKET MUST CLEARLY 
STATE THE MAXIMUM AMOUNT OF WATER THAT CAN BE ADDED TO THE 
BATCH ON SITE. IN NO CASE SHALL THE DESIGN WATER TO 
CEMENTITIOUS MATERIAL RATIO BE EXCEEDED. 

3. MECHANICALLY VIBRATE ALL CONCRETE WHEN PLACED, EXCEPT THAT 
SLABS ON GRADE NEED BE VIBRATED ONLY AROUND SLAB EDGES, 
REINFORCING, AND COLUMNS. MECHANICALLY VIBRATE ONLY THE TOP 
5 FEET OF DRILLED PIER CONCRETE. REVIBRATE TOP OF DRILLED PIER 
15 MINUTES AFTER PLACING CONCRETE.

4. TEST DATA FOR CONCRETE SUBMITTALS SHALL BE SUBMITTED FOR 
REVIEW PRIOR TO PLACEMENT OF CONCRETE. REFERENCE ACI 318 
CHAPTER 5, TABLE R5.3 FOR SPECIFIC REQUIREMENTS.

5. DRILLED PIER CONCRETE SHALL BE CHANNELED TO FREE FALL DOWN 
THE SHAFT WITHOUT STRIKING THE REINFORCING OR THE SIDES OF 
THE SHAFT. MAXIMUM HEIGHT OF FREE-FALL IS 15'-0".

6. CONCRETE  PROPERTIES:

CONCRETE USE        MINIMUM 28 DAY
COMPRESSIVE 

STRENGTH    

UNLESS NOTED OTHERWISE
ALL CONCRETE SHALL BE                                                                  3,000 PSI

PHOTOVOLTAIC PANELS:

1. THE PANEL MANUFACTURER IS RESPONSIBLE FOR THE DESIGN OF THE 
PANELS AND THE DESIGN OF THE PANEL CONNECTIONS TO THE 
STRUCTURE INCLUDING ALL COMPONENTS REQUIRED TO MAKE THE 
CONNECTIONS. PHOTOVOLTAIC PANELS, COMPONENTS AND 
CONNECTIONS SHALL BE DESIGNED TO SUPPORT PANEL WEIGHT PLUS 
SNOW, WIND, OR SEISMIC LOADING, WHICHEVER COMBINATION 
PRODUCES THE MOST SEVERE CONDITION IN ACCORDANCE WITH THE 
INTERNATIONAL BUILDING CODE. 

2. OWNER TO PROVIDE PANEL CAPABLE OF SUPPORTING IN MANOR IN 
WHICH IS INTENDED BY THESE DRAWINGS (I.E. SUPPORTED BY SHORT 
END, DUAL SUPPORTS, ETC). SUBMIT PANEL SPEC SHEETS FOR 
REVIEW PRIOR TO PURCHASING ANY PANELS. 

3. CONTRACTOR TO VERIFY PV PANELS WITH OWNER PRIOR TO 
FABRICATION. 

4. THIS IS A DEFERRED SUBMITTAL ITEM.

STRUCTURAL STEEL:

1. LATEST AISC AND AWS CODES APPLY. THE WORD APPROVED 
INSPECTION 4.4 OF THE AISC CODE OF STANDARD PRACTICE FOR 
STEEL BUILDINGS AND BRIDGES IS REDEFINED AS REVIEWED.

2. STEEL SHALL BE FINISHED AT LOCATIONS EXPOSED TO WEATHER 
WITH A CORROSION RESISTANT COATING APPLICABLE TO WEATHER 
AND EXPOSURE CONDITIONS OF PROJECT LOCATION.

3. WHEN STRUCTURAL STEEL IS FURNISHED TO A SPECIFIED MINIMUM 
YIELD POINT GREATER THAN 36 KSI, THE ASTM OR OTHER 
SPECIFICATION DESIGNATION SHALL BE INCLUDED NEAR THE 
ERECTION MARK ON EACH SHIPPING ASSEMBLY OR IMPORTANT 
CONSTRUCTION COMPONENT OVER ANY SHOP COAT OF PAINT PRIOR 
TO SHIPMENT FROM THE FABRICATORS PLANT.

4. IF IT IS NECESSARY TO SPLICE ANY MEMBER, SPLICE LOCATIONS ARE 
SUBJECT TO REVIEW BY STRUCTURAL ENGINEER. SPLICES SHALL BE 
FULL PENETRATION WELDED AND TESTED PER THIS SECTION. 
INDICATE ALL SPLICE LOCATIONS, AND WELDING PROCEDURES ON 
SHOP DRAWINGS FOR REVIEW PRIOR TO FABRICATION.

5. ALL BEAMS SHALL BE ERECTED WITH THE NATURAL CAMBER 
UPWARDS.

6. ALL BOLTS SHALL BE INSTALLED WITH STEEL WASHERS.
7. ALL WELDING BY WELDERS HOLDING VALID CERTIFICATES AND 

HAVING CURRENT EXPERIENCE IN TYPE OF WELD SHOWN ON THE 
DRAWINGS OR NOTES, CERTIFICATES SHALL BE THOSE ISSUED BY AN 
INDEPENDENT TESTING AGENCY.

8. ALL WELDING DONE BY E70 SERIES LOW HYDROGEN RODS. USE E90 
SERIES FOR ASTM A706 REINFORCING BARS. 

9. ALL WELDING PER AMERICAN WELDING SOCIETY STANDARDS. ALL 
WELDS ON DRAWINGS ARE SHOWN AS SHOP WELDS. CONTRACTOR 
MAY SHOP WELD OR FIELD WELD AT THEIR DISCRETION. SHOP WELDS 
OR FIELD WELDS SHALL BE SHOWN ON SHOP DRAWINGS.

10. SLAG SHALL BE REMOVED FROM ALL COMPLETED WELDS, AND THE 
WELD AND ADJACENT BASE METAL SHALL BE CLEANED BY BRUSHING 
OR OTHER SUITABLE MEANS. WELDED JOINTS SHALL NOT BE PAINTED 
UNTIL AFTER WELDING HAS BEEN COMPLETED AND THE WELD 
ACCEPTED. 

11. ALL STRUCTURAL STEEL SHALL BE FABRICATED BY A FABRICATOR 
WITH ANY ONE OF THE FOLLOWING MINIMUM QUALIFICATIONS. 
QUALIFICATIONS SHALL BE IN EFFECT AT TIME OF BID.

12. AISC CERTIFIED FABRICATOR (STD).
13. STEEL PROPERTIES

• WIDE FLANGE COLUMNS, BEAMS AND TEES: ASTM A992 (Fy = 50 
KSI)

• STEEL PLATES: ASTM A572 (Fy = 50 KSI)
• CHANNELS AND ANGLES: ASTM A36 (Fy = 36 KSI)
• HSS RECTANGULAR STEEL: ASTM A500 Gr. B (Fy = 46 KSI)
• BOLTS: ASTM A325 OR ASTM A F1852 TWIST-OFF TYPE 
• ANCHOR RODS: ASTM F1554 Gr. 55 (Fy = 55 KSI)

14. STEEL BOLTS SHALL BE PRETENSIONED UNLESS OTHERWISE NOTED 
AS A SNUG-TIGHT CONNECTION ON THE DRAWINGS OR DETAILS. ONE 
OF THE FOLLOWING METHODS SHALL BE USED TO ASSURE ADEQUATE 
PRETENSIONING IS ACHIEVED:
• TURN-OF-NUT METHOD
• DIRECT TENSION INDICATOR WASHERS
• CALIBRATED WRENCH
• TWIST-OFF TYPE BOLT

STEEL REINFORCING:

1. ALL BARS PER CRSI SPECIFICATIONS AND HANDBOOK. LATEST ACI 
CODE AND DETAILING MANUAL APPLY. SECURELY TIE ALL BARS IN 
LOCATION BEFORE PLACING CONCRETE.  REINFORCING BAR SPACING 
GIVEN ARE MAXIMUM ON CENTERS.

2. ALL REINFORCING TO BE WELDED SHALL BE WELDED IN ACCORDANCE 
WITH AWS D1.4. NO TACK WELDING OF REINFORCING BARS IS 
ALLOWED WITHOUT PRIOR REVIEW OF PROCEDURE BY STRUCTURAL 
ENGINEER.

3. REINFORCING LAP SPLICES IN CONCRETE SHALL BE PER TYPICAL 
DETAIL UNLESS NOTED OTHERWISE. ALL SPLICE LOCATIONS ARE 
SUBJECT TO APPROVAL. PROVIDE BENT CORNER BARS TO MATCH AND 
LAP WITH HORIZONTAL BARS AT CORNERS AND INTERSECTIONS OF 
FOOTINGS AND WALLS.

4. TYPICAL REINFORCING BAR STRENGTHS
5. REINFORCING (WELDABLE): ASTM A706, DEFORMED, Fy = 60 KSI
6. TYPICAL CLEAR CONCRETE COVERAGE

• CONCRETE CAST AGAINST AND PERMANENTLY EXPOSED TO 
EARTH: 3"

• FORMED CONCRETE EXPOSED TO EARTH OR WEATHER: 
#6 AND LARGER: 2"
#5 AND SMALLER: 1 1/2"

ALL OTHERS PER LATEST EDITION OF ACI 318.

1704.2.5 SPECIAL INSPECTION OF FABRICATORS:

SPECIAL INSPECTION OF FABRICATION OF STRUCTURAL STEEL BEING 
PERFORMED ON THE PREMISES OF A FABRICATOR'S SHOP IS REQUIRED.

EXCEPTION: SPECIAL INSPECTIONS OF FABRICATORS WITH ONE OF THE 
FOLLOWING QUALIFICATIONS IS NOT REQUIRED:
• INTERNATIONAL ACCREDITATION SERVICE, INC. (IAS)APPROVED 

FABRICATOR.
• AISC CERTIFIED FABRICATOR (STD).

THE SPECIAL INSPECTOR SHALL VERIFY THAT THE FABRICATOR 
MAINTAINS DETAILED FABRICATION AND QUALITY CONTROL PROCEDURES 
THAT PROVIDE A BASIS FOR INSPECTION CONTROL OF THE 
WORKMANSHIP AND THE FABRICATOR’S ABILITY TO CONFORM TO 
APPROVED CONSTRUCTION DOCUMENTS AND REFERENCED STANDARDS. 
THE SPECIAL INSPECTOR SHALL REVIEW THE PROCEDURES FOR 
COMPLETENESS AND ADEQUACY RELATIVE TO THE CODE REQUIREMENTS 
FOR THE FABRICATOR’S SCOPE OF WORK.

SPECIAL STRUCTURAL INSPECTIONS:

PER IBC/CBC SECTION 1704 AND 1705 SPECIAL INSPECTIONS ARE IN 
ADDITION TO THE REQUIRED INSPECTION CONDUCTED BY THE BUILDING 
JURISDICTION PER IBC/CBC SECTION 110.
THE TYPES OF WORK LISTED BELOW SHALL BE INSPECTED BY A SPECIAL 
INSPECTOR.

1. ALL SPECIAL INSPECTORS SHALL BE UNDER THE SUPERVISION OF A 
REGISTERED CIVIL OR STRUCTURAL ENGINEER.

2. THE QUALIFICATIONS OF ALL SPECIAL INSPECTORS SHALL BE 
REVIEWED AND APPROVED BY THE STRUCTURAL ENGINEER OF 
RECORD.

3. THE MINIMUM QUALIFICATIONS FOR THE SPECIAL INSPECTORS ARE AS 
FOLLOWS:

• CONCRETE INSPECTION - I.C.C. CERTIFICATION IN REINFORCED 
CONCRETE OR E.I.T. CERTIFICATION.

• STRUCTURAL WELDING INSPECTION
• VISUAL TESTING - I.C.C. CERTIFICATION IN STRUCTURAL STEEL AND 

WELDING OR A.W.S. CERTIFIED WELD INSPECTOR (C.W.I.).
• NON-DESTRUCTIVE TESTING - A.W.S. C.W.I.

• HIGH STRENGTH BOLTING INSPECTION - I.C.C. CERTIFICATION IN 
STRUCTURAL STEEL AND WELDING.

• SPECIAL CASES - EXPERIENCE ACCEPTABLE TO THE STRUCTURAL 
ENGINEER OF RECORD.

4. DUTIES AND RESPONSIBILITIES OF THE SPECIAL INSPECTOR:

• THE SPECIAL INSPECTOR SHALL OBSERVE THE WORK REQUIRING 
SPECIAL INSPECTION FOR CONFORMANCE WITH THE APPROVED 
DESIGN DRAWINGS AND SPECIFICATIONS.

• THE SPECIAL INSPECTOR SHALL FURNISH INSPECTION REPORTS TO BE 
KEPT AT THE SITE FOR USE BY THE BUILDING OFFICIAL, THE 
CONTRACTOR, THE STRUCTURAL ENGINEER OF RECORD, AND THE 
ARCHITECT OF RECORD. IF SPECIAL INSPECTION IS PROVIDED BY 
ANYONE OTHER THAN THE STRUCTURAL ENGINEER OF RECORD, 
INSPECTION REPORTS SHALL BE SUBMITTED TO THE OFFICE OF THE 
STRUCTURAL ENGINEER ON A WEEKLY BASIS. ALL DISCREPANCIES 
SHALL BE BROUGHT TO THE IMMEDIATE ATTENTION OF THE 
CONTRACTOR FOR CORRECTION, THEN IF UNCORRECTED, TO THE 
DESIGN AUTHORITY AND THE BUILDING OFFICIAL.

• UPON COMPLETION OF THE ASSIGNED WORK, THE SPECIAL 
INSPECTOR SHALL COMPLETE AND SIGN A FINAL REPORT CERTIFYING 
THAT TO THE BEST OF HIS KNOWLEDGE, THE WORK IS IN 
CONFORMANCE WITH THE APPROVED PLANS AND SPECIFICATIONS, 
AND THE APPLICABLE WORKMANSHIP PROVISIONS OF THE CODE.

5. DUTIES AND RESPONSIBILITIES OF THE CONTRACTOR:

• NOTIFY THE RESPONSIBLE INSPECTOR THAT WORK IS READY FOR 
INSPECTION AT LEAST ONE WORKING DAY (24 HOURS MINIMUM) 
BEFORE SUCH INSPECTION IS REQUIRED.

• ALL WORK REQUIRING SPECIAL STRUCTURAL INSPECTION SHALL 
REMAIN ACCESSIBLE AND EXPOSED UNTIL IT IS OBSERVED BY THE 
SPECIAL STRUCTURAL INSPECTOR.

6. SPECIAL INSPECTION 

• INSPECTION OF FABRICATORS
• INSPECTION OF CONCRETE CONSTRUCTION
• INSPECTION OF STRUCTURAL STEEL
• INSPECTION OF SOILS

SEE TABLES ON GSN FOR ADDITIONAL INFORMATION.

TABLE 1705.6: REQUIRED VERIFICATION AND INSPECTION OF SOILS

1705.6 SPECIAL INSPECTION OF SOILS

SPECIAL INSPECTION FOR EXISTING SITE  SOIL CONDITIONS, FILL 
PLACEMENT AND LOAD-BEARING REQUIREMENTS SHALL BE AS REQUIRED 
BY TABLE 1705.6.

VERIFICATION AND INSPECTION TASK

C
O

N
T

IN
U

O
U

S

P
E

R
IO

D
IC

1.  VERIFY MATERIALS BELOW SHALLOW FOUNDATIONS ARE 
ADEQUATE TO ACHIEVE THE DESIGN BEARING CAPACITY.

X

2.  VERIFY EXCAVATIONS ARE EXTENDED TO PROPER DEPTH 
AND HAVE REACHED PROPER MATERIAL.

X

3.  PERFORM CLASSIFICATION AND TESTING OF COMPACTED 
FILL MATERIALS.

X

4.  VERIFY USE OF PROPER MATERIALS, DENSITIES AND LIFT 
THICKNESSES DURING PLACEMENT AND COMPACTION OF 
COMPACTED FILL.

X

5.  PRIOR TO PLACEMENT OF COMPACTED FILL, OBSERVE 
SUBGRADE AND VERIFY THAT SITE HAS BEEN PREPARED 
PROPERLY. 

X

TABLE 1705.3: REQUIRED VERIFICATION AND INSPECTION OF 

CONCRETE CONSTRUCTION

2018 1705.3 SPECIAL INSPECTION OF CONCRETE CONSTRUCTION

SPECIAL INSPECTION AND VERIFICATIONS FOR CONCRETE 
CONSTRUCTION SHALL BE AS REQUIRED BY TABLE 1705.3.

EXCEPTIONS: SPECIAL INSPECTIONS SHALL NOT BE REQUIRED FOR:
1. ISOLATED SPREAD CONCRETE FOOTINGS OF BUILDING THREE 

STORIES OR LESS ABOVE GRADE PLANE THAT ARE FULLY SUPPORTED 
ON EARTH OR ROCK.

2. CONTINUOUS CONCRETE FOOTINGS SUPPORTING WALLS OF 
BUILDINGS THREE STORIES OR LESS ABOVE GRADE PLANE THAT ARE 
FULLY SUPPORTED ON EARTH OR ROCK WHERE:

3. THE FOOTINGS SUPPORT WALLS OF LIGHT-FRAME CONSTRUCTION;
4. THE STRUCTURAL DESIGN OF THE FOOTING IS BASED ON A SPECIFIED 

COMPRESSIVE STRENGTH, f'c, NO GREATER THAN 2,500 PSI 
REGARDLESS OF THE COMPRESSIVE STRENGTH SPECIFIED.

5. CONCRETE SLABS ON GRADE. STEEL REINFORCING STILL REQUIRES 
SPECIAL INSPECTION.

VERIFICATION AND 
INSPECTION

C
O

N
T

IN
U

O
U

S

P
E

R
IO

D
IC

REFERENCE 
STANDARD

IBC/CBC 
REFERENCE

1.  INSPECT REINFORCEMENT, 
INCLUDING PRESTRESSING 
TENDONS, AND VERIFY 
PLACEMENT.

2. REINFORCING BAR WELDING.
a. VERIFY WELDABILITY OF   
    REINFORCING BARS.
b. INSPECT SINGLE PASS 
    FILLET WELDS, MAXIMUM 
    5/16".
c. INSPECT ALL OTHER WELDS.

5.  VERIFYING USE OF 
REQUIRED DESIGN MIX.

7.  INSPECT CONCRETE AND 
SHOTCRETE PLACEMENT 
FOR PROPER APPLICATION 
TECHNIQUES.

8.  VERIFY MAINTENANCE OF 
SPECIFIED CURING 
TEMPERATURE AND 
TECHNIQUES.

12.  INSPECT FORMWORK FOR 
SHAPE, LOCATION AND 
DIMENSIONS OF THE 
CONCRETE MEMBER BEING 
FORMED.

X

X

X

X

X

ACI 318: Ch. 
20,  25.2, 25.3, 
26.6.1-26.6.3

AWS D1.4
ACI 318: 26.6.4

ACI 318: Ch 19, 
26.4.3, 26.4.4

ACI 318: 26.5

ACI 318: 
26.5.3-26.5.5

ACI 318:26.11.2 
(b)

1908.4

1904.1, 1904.2, 
1908.2, 1908.3

1908.6, 1908.7, 
1908.8

1908.9

X X

X

NUMERICAL QUANTITIES WHEN 
ENCLOSED IN PARENTHESES
ARCHITECT/ENGINEER
ANCHOR BOLT
AGGREGATE BASE COURSE
ARCHITECT
AMERICAN SOCIETY FOR 
TESTING AND MATERIALS
CALIFORNIA BUILDING CODE
CAST-IN-PLACE
CONTRACT DOCUMENTS
CONSTRUCTION JOINT
CONTROL JOINT
CENTERLINE
CLEAR
CONCRETE MASONRY UNIT
DEPTH
DIAMETER
DIMENSION
DEAD LOAD
EACH
ELEVATION
EQUAL
EXTERIOR
EACH WAY
FUTURE
FINISH FLOOR ELEVATION
FLOOR
FEET
FOOTING
GAUGE
GALVANIZED
GENERAL CONTRACTOR
GENERAL STRUCTURAL NOTES
HORIZONTAL
HOLLOW STRUCTURAL
SECTION MOMENT OF INERTIA
INTERNATIONAL BUILDING CODE
INSIDE DIAMETER
ONE THOUSAND POUNDS
KIP PER LINEAR FOOT
STEEL ANGLE
POUND
LIVE LOAD
LONG LEG BACK TO BACK
LONG LEG HORIZONTAL
LONG LEG VERTICAL
LONG SIDE HORIZONTAL
LONG SIDE VERTICAL
MASONRY CONTROL JOINTS
MECHANICAL
MANUFACTURER
NOT APPLICABLE
NOT TO SCALE
ON CENTER
PERPENDICULAR
PLATE
POUNDS PER LINEAR FOOT
POUNDS PER SQUARE FOOT
POUNDS PER SQUARE INCH
QUALITY ASSURANCE
QUALITY CONTROL
REINFORCING
REQUIRED
REQUEST FOR INFORMATION
SQUARE FOOT
SIMILAR
SPECIFICATION
STANDARD
TOP AND BOTTOM
TYPICAL
UNLESS NOTED OTHERWISE
VERTICAL
WATER TO CEMENT RATIO
WITHOUT
WINDLOAD

ABBRV TERM

TERMS AND 
ABBREVIATIONS

(#)

A\E
AB
ABC
ARCH
ASTM

CBC
CIP
CD
CJ

CL
CLR
CMU
D
DIA
DIM
DL
EA
EL
EQ
EXT
EW
(F)
FF
FLR
FT
FTG
GA
GALV
GC
GSN
HORIZ
HSS
I
IBC
ID
KIP, K
KLF
L
LB
LL
LLBB
LLH
LLV
LSH
LSV
MCJ
MECH
MFR
NA
NTS
OC
PERP
PL
PLF
PSF
PSI
QA
QC
REINF
REQD
RFI
SF
SIM
SPEC
STD
T&B
TYP
UNO
VERT
W/C
W/O
WL

COLD-FORMED STEEL FRAMING:

1. ALL COLD-FORMED STEEL FRAMING SHALL BE FABRICATED AND 
ERECTED IN ACCORDANCE WITH THE LATEST EDITION OF 
SPECIFICATIONS FOR THE DESIGN OF COLD-FORMED STEEL 
STRUCTURAL MEMBERS BY THE AMERICAN IRON AND STEEL 
INSTITUTE AND THE STEEL STUD MANUFACTURERS ASSOCIATION AND 
I.C.C. ESR-3064P).

2. STEEL FOR ALL MEMBERS AND FOR ALL STRAPS SHALL HAVE A 
MINIMUM YIELD STRENGTH OF 55,000 PSI.  

3. STEEL SHALL BE GALVANIZED AT LOCATIONS EXPOSED TO WEATHER 
AND WHENEVER NOTED ON THE DRAWINGS.

4. ALL MEMBERS SHALL BE SECURELY SEATED FOR FULL BEARING 
UNLESS NOTED OTHERWISE.

5. ALL WELDING SHALL BE PERFORMED BY WELDERS EXPERIENCED IN 
LIGHT GAGE STEEL FRAMING WORK. 

6. ALL SCREWS REFERENCED IN THE DRAWINGS FOR LIGHT GAUGE 
CONNECTIONS SHALL BE DRIL-FLEX BY HILTI OR APPROVED 
EQUIVALENT (I.C.C. ESR-3332). 

7. STEEL STUD SIZES ARE AS INDICATED IN PLANS AND KEYNOTES. 
THICKNESS REFERENCED IN THE DRAWINGS ARE AS FOLLOWS:

• 16 GAUGE MATERIAL - 0.059 INCHES
• 14 GAUGE MATERIAL - 0.075 INCHES
• 12 GAUGE MATERIAL - 0.105 INCHES
• 10 GAUGE MATERIAL - 0.134 INCHES

NOTE: THE UNCOATED MINIMUM STEEL THICKNESS OF THE COLD-FORMED 
STEEL PRODUCTS AS DELIVERED TO THE JOB SITE SHALL NOT AT ANY 
LOCATION BE LESS THAN 95 PERCENT OF THE DESIGN THICKNESS 
INDICATED ABOVE.
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DIA. 'D'

3' - 6"

17' - 3 3/8"

7

SHEET NOTES
a. FOR STRUCTURE LOCATIONS REFERENCE PROJECT SITE PLAN. 

COLUMN SPACING AND LOCATIONS SHALL BE COORDINATED WITH 
PROJECT ARCHITECT OR PROFESSIONAL RESPONSIBLE FOR SITE PLAN. 

b. VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION. DIMENSIONS, 
ELEVATIONS WHERE SHOWN ARE TO BE USED AS AN AID AND SHALL BE 
COORDINATED WITH THE GENERAL CONTRACTOR PRIOR TO 
CONSTRUCTION. 

c. FOR ADDITIONAL INFORMATION, REFERENCE GENERAL STRUCTURAL 
NOTES.

PV PANEL INFORMATION
A. CONTRACTOR TO VERIFY PANEL INFORMATION PRIOR TO FABRICATION 

AND ERECTION.
B. THE PANEL INFORMATION BELOW AND IN THE PLANS WAS PROVIDED BY 

THE OWNER DURING THE DESIGN PHASE AND PRIOR TO THE START OF 
CONSTRUCTION. ALL PANEL INFORMATION INDICATED IN THESE 
DRAWINGS IS FOR REFERENCE ONLY AND SHALL BE VERIFIED WITH THE 
OWNER, THE ELECTRICAL DRAWINGS AND THE GENERAL CONTRACTOR 
PRIOR TO FABRICATION AND PRIOR TO CONSTRUCTION.

C. THE OWNER IS TO PROVIDE A PANEL CAPABLE OF SUPPORTING IN 
MANOR IN WHICH IS INTENDED BY THESE DRAWINGS (I.E. SUPPORTED 
BY SHORT END, DUAL SUPPORTS, ETC). SUBMIT PANEL SPEC SHEETS 
FOR REVIEW PRIOR TO PURCHASING ANY PANELS.

D. THE PANEL MANUFACTURER IS RESPONSIBLE FOR THE DESIGN OF THE 
PANELS INCLUDING ALL IT'S COMPONENTS. PHOTOVOLTAIC PANELS AND 
IT'S COMPONENTS SHALL BE DESIGNED TO SUPPORT PANEL WEIGHT 
PLUS SNOW, WIND, OR SEISMIC LOADING, WHICHEVER COMBINATION 
PRODUCES THE MOST SEVERE CONDITION IN ACCORDANCE WITH THE 
BUILDING CODE
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3/16" = 1'-0"1
3 PANEL - 5 DEG + FRAMING PLAN

1/4" = 1'-0"2
3 PANEL 5 DEG SECTION 

PANEL MODEL LENGTH WIDTH
HIGH EFFICIENCY MONO-PERC

M4-9B-R
82.8" 40.94"

KEYNOTES
1 DRILLED CONCRETE POLE FOOTING. FOR DIAMETER AND EMBEDMENT OF

FOOTING SEE FOUNDATION PLAN AND SECTION ON THIS SHEET. SEE
DETAIL 2/S4.1 FOR REINFORCING AND STEEL COLUMN ANCHORAGE.

2 C9"x3"x14 GAUGE COLD FORMED STEEL PURLINS, TYPICAL. COORDINATE
EXACT LOCATION WITH SOLAR PANEL MANUFACTURER SPECIFICATIONS.
SEE DETAIL 9/S4.1 FOR MORE INFORMATION ON SECTION.

3 SAG ROD AS SHOWN ON PLANS, (1) MINIMUM AT SPANS LESS THAN 18'-0"
AND (2) MINIMUM AT SPANS LESS THAN 27'-0". REFERENCE DETAIL 10/S4.1.

4 (1) SAG ROD REQUIRED BETWEEN SUPPORT AND CANTILEVER END AS
SHOWN. REFERENCE DETAIL 10/S4.1. SAG ROD NOT REQUIRED WHERE
CANTILEVER IS LESS THAN 5'-0".

5 DO NOT SPLICE PURLINS AT SUPPORT AT CANTILEVER ENDS.

6 16 GAUGE END CAP WITH 2" LEGS EACH END OF STRUCTURE.

7 BEAM FLANGE BRACES AS SHOWN ON PLANS. REFERENCE DETAIL 6/S4.1
FOR MORE INFORMATION.

8 PV MODULE BY OTHERS. ATTACH PER DETAILS.

9 FINISHED GRADE. FINISHED GRADE IS DEFINED AS THE LOWEST
ADJACENT FINISHED GRADE WITHIN 5 FEET OF THE STRUCTURAL
COLUMN.

NO SCALE3
3 PANEL + 5 DEG
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SHEET NOTES
a. FOR STRUCTURE LOCATIONS REFERENCE PROJECT SITE PLAN. 

COLUMN SPACING AND LOCATIONS SHALL BE COORDINATED WITH 
PROJECT ARCHITECT OR PROFESSIONAL RESPONSIBLE FOR SITE PLAN. 

b. VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION. DIMENSIONS, 
ELEVATIONS WHERE SHOWN ARE TO BE USED AS AN AID AND SHALL BE 
COORDINATED WITH THE GENERAL CONTRACTOR PRIOR TO 
CONSTRUCTION. 

c. FOR ADDITIONAL INFORMATION, REFERENCE GENERAL STRUCTURAL 
NOTES.

PV PANEL INFORMATION
A. CONTRACTOR TO VERIFY PANEL INFORMATION PRIOR TO FABRICATION 

AND ERECTION.
B. THE PANEL INFORMATION BELOW AND IN THE PLANS WAS PROVIDED BY 

THE OWNER DURING THE DESIGN PHASE AND PRIOR TO THE START OF 
CONSTRUCTION. ALL PANEL INFORMATION INDICATED IN THESE 
DRAWINGS IS FOR REFERENCE ONLY AND SHALL BE VERIFIED WITH THE 
OWNER, THE ELECTRICAL DRAWINGS AND THE GENERAL CONTRACTOR 
PRIOR TO FABRICATION AND PRIOR TO CONSTRUCTION.

C. THE OWNER IS TO PROVIDE A PANEL CAPABLE OF SUPPORTING IN 
MANOR IN WHICH IS INTENDED BY THESE DRAWINGS (I.E. SUPPORTED 
BY SHORT END, DUAL SUPPORTS, ETC). SUBMIT PANEL SPEC SHEETS 
FOR REVIEW PRIOR TO PURCHASING ANY PANELS.

D. THE PANEL MANUFACTURER IS RESPONSIBLE FOR THE DESIGN OF THE 
PANELS INCLUDING ALL IT'S COMPONENTS. PHOTOVOLTAIC PANELS AND 
IT'S COMPONENTS SHALL BE DESIGNED TO SUPPORT PANEL WEIGHT 
PLUS SNOW, WIND, OR SEISMIC LOADING, WHICHEVER COMBINATION 
PRODUCES THE MOST SEVERE CONDITION IN ACCORDANCE WITH THE 
BUILDING CODE
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3/16" = 1'-0"1
7 PANEL TEE - 5 DEG - FRAMING PLAN

1/4" = 1'-0"2
7 PANEL 5 DEG TEE SECTION

KEYNOTES
1 DRILLED CONCRETE POLE FOOTING. FOR DIAMETER AND EMBEDMENT OF

FOOTING SEE FOUNDATION PLAN AND SECTION ON THIS SHEET. SEE
DETAIL 2/S4.1 FOR REINFORCING AND STEEL COLUMN ANCHORAGE.

2 C9"x3"x14 GAUGE COLD FORMED STEEL PURLINS, TYPICAL. COORDINATE
EXACT LOCATION WITH SOLAR PANEL MANUFACTURER SPECIFICATIONS.
SEE DETAIL 9/S4.1 FOR MORE INFORMATION ON SECTION.

3 SAG ROD AS SHOWN ON PLANS, (1) MINIMUM AT SPANS LESS THAN 18'-0"
AND (2) MINIMUM AT SPANS LESS THAN 27'-0". REFERENCE DETAIL 10/S4.1.

4 (1) SAG ROD REQUIRED BETWEEN SUPPORT AND CANTILEVER END AS
SHOWN. REFERENCE DETAIL 10/S4.1. SAG ROD NOT REQUIRED WHERE
CANTILEVER IS LESS THAN 5'-0".

5 DO NOT SPLICE PURLINS AT SUPPORT AT CANTILEVER ENDS.

6 16 GAUGE END CAP WITH 2" LEGS EACH END OF STRUCTURE.

7 BEAM FLANGE BRACES AS SHOWN ON PLANS. REFERENCE DETAIL 6/S4.1
FOR MORE INFORMATION.

8 PV MODULE BY OTHERS. ATTACH PER DETAILS.

9 FINISHED GRADE. FINISHED GRADE IS DEFINED AS THE LOWEST
ADJACENT FINISHED GRADE WITHIN 5 FEET OF THE STRUCTURAL
COLUMN.

PANEL MODEL LENGTH WIDTH
HIGH EFFICIENCY MONO-PERC

M4-9B-R
82.8" 40.94"

NO SCALE3
7 PANEL T - 5 DEG

No. Description Date

12/17/2021



1. STEEL COLUMN PER PLAN.
2. CONCRETE POLE FOOTING
3. (2) #9 BARS EACH SIDE OF 

STEEL COLUMN  (4 - TOTAL). 
WELD TO EACH SIDE OF 
COLUMN AS INDICATED.

4. FINISHED GRADE, ASPHALT 
OR SLAB AS OCCURS.

5. CENTERLINE OF STEEL 
COLUMN AND CONCRETE 
FOOTING. 

6. ALL STEEL BELOW GRADE 
SHALL BE ENCASED IN 3" 
MINIMUM CONCRETE. 

7. PROVIDE 6" EXPOSED PIER AT 
LOCATIONS OUTSIDE PAVED 
AREAS.

8. PROVIDE SLOPPED SURFACE 
AT TOP TO PREVENT 
ACCUMULATION OF WATER.
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2' - 0" DIA

5/16

3/8

2

3

1

4

1. STEEL BEAM, FOR TILT 
DIRECTION SEE SECTIONS 
AND ELECTRICAL 
DRAWINGS. 

2. STEEL COLUMN.
3. 3/4" x WIDTH COLUMN (OR 

BEAM, WHICH EVER IS 
GREATER), Fy = 50 KSI 
MINIMUM.

4. 1/2" FULL DEPTH WEB 
STIFFENERS EACH SIDE OF 
COLUMN, AS SHOWN TYP. 

5. (4) 3/4" DIA. ASTM A325 
BOLTS EACH SIDE OF BEAM, 
CENTERED ON BEAM GAUGE 
(8 TOTAL). TENSION BOLTS 
SNUG TIGHT.

2" 3" 3" 2"3"3"

5

1. STEEL JOIST PURLIN PER 
PLANS. 

2. STEEL BEAM.
3. STEEL PLATE AND SCREWS 

PER SCHEDULE THIS DETAIL.
4. PURLIN SPLICE AT INTERIOR 

BEAMS ONLY.
5. 2"x14 GAUGE FLANGE 

BRACE STRAP WHERE 
SHOWN ON PLANS. 

6. AT CONTRACTORS OPTION, 
SCREW STRAP TO PURLIN 
WITH (2) #12 SELF TAPPING 
SCREWS ILO WELD.

7. PROVIDE (2) HILTI 0.157" DIA. 
XU POWDER ACTUATED 
FASTENERS ILO WELD.

1/8

1

2

5

4

3

6

7

PURLIN DEPTH PLATE DIMENSIONS NUMBER OF SCREWS

9" 3/16"x8"x6" (LSH) (6) #12 SCREWS

10" 3/16"x8"x8" (6) #12 SCREWS

12" 1/4"x8"x10" (LSV) (8) #12 SCREWS

*LSH - LONG SIDE HORIZONTAL

*LSV - LONG SIDE VERTICAL

WIDTH

D
E

P
T

H L
IP

L
IP

1

2

3

4

5

3

1

1. STEEL PURLIN, SEE PLANS 
AND GSN FOR  SIZE, GAUGE 
AND FINISH. 

2. SOLAR PANELS BY OTHERS.
3. THRU BOLT BY PANEL MFR 

(1/4" OR M6 DIAMETER 
MINIMUM).

4. SPACING BETWEEN PANELS, 
TYPICAL. CONTRACTOR TO 
VERIFY PURLIN SPACING WITH 
PANEL AND BRACKET 
SPECIFICATIONS PRIOR TO 
INSTALLATION.

5. MINIMUM LIP LENGTH SHALL 
MEET OR EXCEED THE 
FOLLOWING:

C-SHAPES
• 16 GAUGE - 0.773 INCHES
• 14 GAUGE - 0.800 INCHES
• 12 GAUGE - 0.885 INCHES

1/2"

1. COLD FORMED STEEL 
PURLIN.

2. SOLAR PANELS BY OTHERS. 
3. THRU BOLT PER PANEL MFR. 

(1/4" OR M6 DIAMETER 
MINIMUM). 

4. L2"x2"x16 GAUGE STEEL SAG 
ANGLE WHERE SHOWN ON 
PLANS. ATTACH WITH (2) #12 
SELF DRILLING SCREWS AT 
EACH PURLIN.

5. AT CONTRACTORS OPTION, 
USE 1 1/2"x1 1/4"x18 GAUGE 
STEEL HAT CHANNEL SAG 
ROD IN LIEU OF L2"x2"x16 
GAUGE STEEL SAG ROD.

12

2

3

4

3

4, 5

1

3

3

 
 

2
"

  2"

X

SECTION X

TYPICAL SAG ROD 

1. STEEL BEAM PER PLAN.
2. STEEL PURLIN, ATTACH TO 

BEAM PER OTHER DETAILS. 
3. SOLAR PANELS BY OTHERS. 
4. THRU BOLT PER PANEL 

MFR.(1/4" OR M6 DIAMETER 
MINIMUM).

5. OPTIONAL MITERED END CUT.
1

2

45°

3 4

5

1. COLD FORMED STEEL PURLIN.
2. END CAP PER PLANS.
3. (1) #12 SELF DRILLING SCREWS 

TOP AND BOTTOM AT EACH 
PURLIN (2 - TOTAL EACH 
PURLIN). 

1

3
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S
S

LENGTH

FOOTING SCHEDULE

STRUCTURE
FOOTING SIZE (LENGTH 
x WIDTH x THICKNESS)

FOOTING 
ECCENTRICITY "e"

FOOTING 
REINFORCING

"e", NOTE 7
6

1

2 4

5

CONCRETE 
STRENGTH

9

5

1. STEEL COLUMN PER PLAN. 
2. CONCRETE SPREAD FOOTING, 

SEE SCHEDULE THIS DETAIL 
FOR SIZE AND REINFORCING.

3. (3) #9 x 5'-0" BARS AT 6" O.C. 
VERTICAL WELDED TO EACH 
SIDE OF COLUMN FLANGE (6 
TOTAL PER COLUMN).

4. FINISHED GRADE OR SLAB AS 
OCCURS.

5. CENTERLINE OF STEEL 
COLUMN AND CONCRETE 
FOOTING WIDTH.

6. CENTERLINE OF FOOTING 
LENGTH.

7. OFFSET COLUMN PER 
FOOTING SCHEDULE. WHERE 
FOOTING ECCENTRICITY 
EXISTS, LONGER FOOTING TOE 
SHALL OCCUR ON THE SAME 
SIDE OF THE COLUMN.

8. PROVIDE SLOPPED SURFACE 
AT COLUMN TO PREVENT 
ACCUMULATION OF WATER 
AGAINST STEEL.

9. PROVIDE 6" EXPOSED PIER AT 
LOCATIONS OUTSIDE PAVED 
AREAS.

3/8

TYP EACH
BAR

7
"

6
"

6
"

3

3 PANEL 10'-0"x5'-6"x2'-0" 1'-6"
#6 AT 10" O.C. EACH WAY 

TOP AND BOTTOM
3,000 PSI

*THIS DETAIL MAY BE USED IN LIEU OF DETAIL 2/S4.1

6

"e", NOTE 7

8

7 PANEL 'T' 10'-6"x6'-0"x2'-0" 0'-0" 3,000 PSI
#6 AT 10" O.C. EACH WAY 

TOP AND BOTTOM

1. STEEL PURLIN, SEE PLANS 
AND GSN FOR  SIZE, GAUGE 
AND FINISH. 

2. SOLAR PANELS BY OTHERS.
3. THRU BOLT BY PANEL MFR. 

(1/4" OR M6 DIAMETER 
MINIMUM).

4. SPACING BETWEEN LONG 
SIDE OF PANELS, TYPICAL. 

5. SPACING BETWEEN SHORT 
SIDE OF PANELS, TYPICAL. 
CONTRACTOR TO VERIFY 
PURLIN SPACING WITH PANEL 
AND BRACKET 
SPECIFICATIONS PRIOR TO 
INSTALLATION.

6. END CAP.
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NO SCALE2
STEEL COLUMN AT POLE FOOTING CONNECTION

NO SCALE5
STEEL BEAM TO STEEL COLUMN CONNECTION

NO SCALE6
TYPICAL PURLIN TO STEEL BEAM CONNECTION

NO SCALE9
TYPICAL COLD FORMED STEEL PURLIN SECTION

NO SCALE10
SAG ROD AT STEEL PURLINS ATTACHMENT

NO SCALE11
TYPICAL PURLIN TO STEEL BEAM CONNECTION

NO SCALE12
TYPICAL PURLIN END CAP DETAIL

NO SCALE8
STEEL COLUMN AT CONCRETE SPREAD FOOTING

NO SCALE13
TYPICAL PANEL ATTACHMENT
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SYMBOL NAME DESCRIPTION

ROOFTOP
PV MOD.

PHONO PS450M4H-24/TH

16 ft8 ft 32 ft

SCALE: 1" = 16'

STRING LEGEND:

1.A.2

INVERTER ID #

UNIT (A, B, OR C)

STRING ID #

STRING LENGTH

(34)

MODULE PAIRS ARE IDENTIFIED BY THE HATCHED AREA ENCLOSING

THEM. EACH OPTIMIZER CONNECTS TO (2) MODULES. THE STRING

IS IDENTIFIED BY THE LINE CONNECTING THE HATCHED AREAS.

NOTES:

OPTIMIZER TYP.

UNDER PV MODULES

PV MODULE TYP.

STRING DESIGNATOR

MAIN SERVICE PANEL

& UTILITY METER

IN ELECTRICAL ROOM

PROPOSED PV/BESS EQUIPMENT

INVERTERS #1-3

ON ROOFTOP

AC DISCONNECT

IN PARKING LOT

STR 1.A.2

STR 1.B.1

STR 1.C.1

(34)

(34)

(34)

STR 1.A.1

STR 1.B.2

STR 1.C.2
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STR 2.B.3

STR 2.C.3

(32)

(32)

(32)

STR 3.A.1

STR 3.B.1

(34)

(34)

STR 3.A.2

STR 3.B.2

(32)

(32)

STR 3.A.3

STR 3.B.3

(32)

(32)

OPTIMIZER WITH (1) MODULE (TYP.)

EMT ON ROOFTOP (TYP.)

(1) 2" SCH40 PVC

IN 24" DEEP TRENCH

FROM NORTHERN CANOPY

(1) 2" SCH40 PVC

IN 24" DEEP TRENCH

FROM SOUTHERN CANOPY

PV AC COMBINER PANEL

STR 3.C.1 (32)

STR 3.C.2 (32)

STR 3.C.3 (32)
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PV MODULE TYP.
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SCALE: 1" = 12'
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2
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(1) 2" SCH40 PVC
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INVERTER #5
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SCALE: 1" = 4'

4 ft2 ft 8 ft

1

(E) UTILITY POLE

PARKING LOT

BUILDING

CONCRETE PAD

AC AGGREGATION PANEL

SUNSYS HES XL
B-CAB (QTY. 4)

SUNSYS HES XL
C-CAB (QTY. 1)

BUILDING

GENERATOR PAD

GENERATOR

NOTE:
EQUIPMENT CLEARANCES REQUIRED PER

MANUFACTURER GUIDELINES

PV AC COMBINER PANEL

AC DISCONNECT

ELECTRICAL PAD LAYOUT

SCALE: 1" = 4'

4 ft2 ft 8 ft

2

SUNSYS HES XL
B-CAB (QTY. 4)

SUNSYS HES XL
C-CAB (QTY. 1) AC

AGGREGATION
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3

-

2
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CANOPY COLUMN EQUIPMENT

SCALE: 1" = 16"

16 in8 in 32 in

1

INVERTER W/ DC DISCONNECT
AC DISCONNECT

AC DISCONNECTINVERTER W/ DC DISCONNECT

2" FLEX

7'-10"

9'-1"

8'-2"

9'-5"

2" RMC

2" SCH40 PVC

CONDUIT

TRANSITION

CANOPY

COLUMN

CANOPY BEAM

CANOPY PURLIN

STRUT BOLTED TO

CANOPY COLUMN

EQUIPMENT BOLTED TO

CANOPY COLUMN (TYP.)

2" FLEX

1-1/4" EMT FOR

PV CONDUCTORS
2" FLEX

2" SCH40 PVC

CONDUIT

TRANSITION

STRUT BOLTED TO

CANOPY COLUMN

2" RMC

CANOPY

COLUMN

CANOPY

COLUMN

GRADE GRADEGRADE

CANOPY BEAM

CANOPY PURLIN

CANOPY BEAM

CANOPY PURLIN

CANOPY COLUMN INVERTER

SCALE: 1" = 16"

16 in8 in 32 in

2
CANOPY COLUMN DISCONNECT

SCALE: 1" = 16"

16 in8 in 32 in

3

2'-6"

6'-3"

WALL MOUNT EQUIPMENT

SCALE: 1" = 24"

16 in8 in 32 in

4

CONDUIT FROM PV INVERTERS

(2) 2" EMT

(3) 1-1/2" EMT

ROOFTOP PULLBOX

GRADE

ROOF

EXISTING UTILITY POLE

EXISTING PULLBOX

PULLBOX

2'

2'

(4) 2-1/2" EMT

(4) 2" EMT

(4) 2-1/2" EMT

CONDUIT FROM

AC AGGREGATION PANEL

12'-6" (V.I.F.)

WIRE GUTTER
AC DISCONNECT PV AC COMBINER PANEL

EXISTING CONDUIT
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CONDUIT DETAIL

SCALE: NTS
1A

10' MAX.

1.) CONDUIT STRAPS SHALL BE PLACED WITHIN 12" OF BENDS GREATER THAN 15°

2.) ALL MATERIAL SHALL BE WEATHERPROOF AND LISTED FOR OUTDOOR INSTALLATION (WHERE REQUIRED).

CONDUIT NOTES:

12"

12"

3' MAX.

FITTING

CONDUIT

BEND

TERMINATION

POINT

LOOSE FITTED CONDUIT

STRAP TO ALLOW FOR

CONDUIT MOVEMENT

COUPLING

LOOSE FITTED CONDUIT

STRAP TO ALLOW FOR

CONDUIT MOVEMENT

STRUT STRAP

1-5/8" STRUT

3/8" BOLT

CONDUIT TYP.

MOUNTING

POST

CONDUIT STRAP

1-5/8" STRUTCONDUIT

STRAP

CONDUIT POLE MOUNT

SCALE: NTS
3A

10' MAX. 3' MAX.

1.) CONDUIT SHALL HAVE MIN. 1" CLEARANCE ABOVE ROOF SURFACE.

2.) CONDUIT MOUNTING HEIGHT SPECIFIED IN CALCULATIONS ON ELECTRICAL DIAGRAM.

3.) CONDUIT SUPPORTS SHALL BE PLACED WITHIN 12" OF BENDS GREATER THAN 15°

4.) ALL MATERIAL SHALL BE WEATHERPROOF AND LISTED FOR OUTDOOR INSTALLATION (WHERE REQUIRED).

CONDUIT NOTES:

TERMINATION

POINT

LOOSE FITTED CONDUIT

STRAP TO ALLOW FOR

CONDUIT MOVEMENT

WEATHERPROOF

COMPRESSION FITTING

EXISTING

ROOF SURFACE

TERMINATION POINT

UV RESISTANT RUBBER PIPE

SUPPORT OR EQUIVALENT

(BY INSTALLATION CONTRACTOR)WEATHERPROOF

COMPRESSION

COUPLING

LOOSE FITTED CONDUIT

STRAP TO ALLOW FOR

CONDUIT MOVEMENT

CONDUIT DETAIL

SCALE: NTS
1B

CONDUIT TYP.

1-5/8" STRUTCONDUIT STRAP

SIDE VIEW

TOP VIEW

BALLAST BLOCK

RAFTER

ROOF

SHEATHING

CONDUIT ROOF MOUNTING

SCALE: NTS
2B

RACKING GROUNDING

SCALE: NTS
9

#6 AWG BARE

CU GROUND

PV MODULE

RACKING RAIL

RACKING RAIL

GROUNDING LUG

FLEX BONDING JUMPER

LUG ASSEMBLY

GROUNDING HARDWARE

GAP

+ - + -

RSD UNIT

MC4 CONNECTOR TYP.

OPTIMIZER OUTPUT (-)

OPTIMIZER OUTPUT (+)

PV MODULE OUTPUT (+)

PV MODULE OUTPUT (-)

NOTE:

1.) RSD UNIT SHALL PROVIDE MODULE-LEVEL RAPID SHUTDOWN FUNCTIONALITY

PER NEC 690.12 WHEN INSTALLED PER MANUFACTURER INSTRUCTIONS.

2.) DEVICE SHALL BE CONTROLLED BY MANUFACTURER-APPROVED METHODS.

RSD DETAIL

SCALE: NTS
10

NOTE:

1.) CONDUCTORS SHALL BE ROUTED TO ENSURE ISOLATION OF THE EGC/GEC

FROM DISSIMILAR METALS.

2.) CONDUCTORS SHALL BE PROTECTED FROM AREAS WHERE THEY ARE LIKELY

TO COME IN CONTACT WITH SHARP EDGES.

3.) CONDUIT SHALL BE ATTACHED TO STRUCTURE VIA PIPE CLAMPS & STRUT

WHERE NECESSARY.

SUPPORT

COLUMN

CONDUIT

PV CONDUCTORS

PV MODULE TYP.

PURLIN TYP.

CONDUIT CABLE ENTRY

SCALE: NTS
6

SURFACE CONDITION

(SOD OR PAVEMENT,

SEE NOTES 2 & 3)

12"

24" MIN. UNDER ROADS

18" MIN. ELSEWHERE

GROUND LEVEL

CONDUIT

WARNING TAPE

1.) BACKFILL WITH NATIVE MATERIAL IN COMPLIANCE WITH NEC 300.5(F).

NATIVE MATERIAL SHALL BE APPROVED BY THE OWNERS REP. PRIOR TO USE.

IF NOT ACCEPTABLE, USE FINE GRANULAR MATERIAL FOR BEDDING AND SIDE/TOP COVER.

2.) ASPHALT TO BE SAWCUT PRIOR TO TRENCHING.  PAVEMENT SHALL BE REPLACED IN KIND.

3.) UNPAVED SURFACES SHALL BE RESTORED IN KIND TO MATCH EXISTING CONDITIONS.

4.) DETECTABLE WARNING TAPE SHALL BE INSTALLED 12" BELOW GRADE.

5.) REFER TO ELECTRICAL DRAWINGS FOR SIZE AND TYPE OF CONDUIT.

6.) NOTIFY UTILITY COMPANY PRIOR TO DIGGING PER "DIG SAFE" REQUIREMENTS.

NOTES:

BEDDING MATERIAL

NATIVE BACKFILL

TRENCH CROSS-SECTION

SCALE: NTS
5

METALLIC CONDUIT OR SCH80 PVC

EXPOSED TO PHYSICAL DAMAGE

LB BOX FOR WIRE TRANSITION

SHC40 PVC FROM UNDERGROUND

1.) CONDUIT SHALL BE INSTALLED WHERE 1000V CONDUCTORS ARE RAN

IN AN ACCESSIBLE LOCATION.

2.) WHERE EXPOSED TO PHYSICAL DAMAGE, SCH40 PVC SHALL TRANSITION

TO AN APPROVED METALLIC CONDUIT OR SCH80 PVC WITHIN A REASONABLE

DISTANCE FROM WHERE THE CONDUIT EXITS THE EARTH.

3.) SCH80 PVC IS PERMITTED WHERE EXPOSED TO PHYSICAL DAMAGE.

NOTES:

CONDUIT BODY TRANSITION

SCALE: NTS
7B
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SOLAREDGE OPTIMIZER TYP.

PV MODULE TYP.

SOURCE CIRCUITS SECURED TO SIDE

OF MODULE WITH OUTDOOR RATED CLIPS

MANUFACTURER-INSTALLED

PV JUNCTION BOX TYP.
MC4 CONNECTOR TYP.

COIL EXCESS WIRE (WHERE REQUIRED)

DO NOT EXCEED WIRE BENDING RADIUS

SOLAREDGE DUAL OPTIMIZER

SCALE: NTS
3D

AC CONN

TO UNIT 3

DC+ DC- DC+ DC- DC+ DC- DC+ DC- DC+ DC- DC+ DC-

AC OUTPUT

AC CONN

TO UNIT 2

DC CONN

TO UNIT 2

DC CONN

TO UNIT 3

DC CONN TO UNIT 1 AC CONN TO UNIT 1

DC INPUTS

FUSE HOLDER TYP.

DC GROUND TERMINAL

AC GROUND TERMINAL

DC DISCONNECT SHAFT

L1 L2 L3 N

SOLAREDGE SYNERGY

DISCONNECT/COMBINER

SCALE: NTS
2

+-

ALUMINUM FRAME

CONNECTION BOX

OUTPUT CONDUCTORS

CELL

MODULE DETAIL

SCALE: NTS
4

BLADES

FUSES

GROUND BAR

CONDUIT KNOCKOUT TYP.

PULL LEVER

LOAD-SIDE CONDUCTORS

LINE-SIDE CONDUCTORS

BLADES

GROUND BAR

CONDUIT KNOCKOUT TYP.

PULL LEVER

LOAD-SIDE CONDUCTORS

LINE-SIDE CONDUCTORS

AC DISCONNECT

SCALE: NTS
5B

UNLESS A NEUTRAL BAR KIT IS

INSTALLED, THE NEUTRAL CONDUCTOR

WILL PASS THROUGH AND WILL NOT

TERMINATE INSIDE THE ENCLOSURE.

NOTE:

CONDUIT

LOCK NUT

COMPRESSION FITTING

GROUNDING LUG
GROUNDING BUSHING

ENCLOSURE

FEEDER CONDUIT TYP.

ENCLOSURE TYP.

GROUND LUG TYP.

GROUND BUSHING TYP.

EQUIPMENT GROUNDING

CONDUCTOR (EGC) TYP.

CORD GRIP

CONDUIT

PV CONDUCTORS

THREADED COUPLER

GRID TIED PHOTOVOLTAIC 
POWER SOURCE

MAX SYSTEM VOLTAGE: 1000 V
MAX SYSTEM CURRENT: 54 A

MAX RATED OUTPUT CURRENT OF 
THE DC/DC CONVERTER: 18 A

MAX INVERTER OUTPUT:
100 kW, 120 A, 480 VAC

GRID TIED PHOTOVOLTAIC 
POWER SOURCE

MAX SYSTEM VOLTAGE: 1000 V
MAX SYSTEM CURRENT: 54 A

MAX RATED OUTPUT CURRENT OF 
THE DC/DC CONVERTER: 18 A

MAX INVERTER OUTPUT:
116 kW, 139.5 A, 480 VAC

SOLAR AC DISCONNECT SOLAR DC DISCONNECT WARNING: PHOTOVOLTAIC

POWER SOURCE

CAUTION

DO NOT INSTALL ADDITIONAL

LOADS IN THIS PANEL

! WARNING

APPROPRIATE PPE REQUIRED.
FAILURE TO COMPLY CAN

RESULT IN INJURY OR DEATH.
REFER TO NFPA 70E.

ARC FLASH HAZARD PHOTOVOLTAIC SYSTEM

DISCONNECT

VOLTAGE: VAC

AC CURRENT: 799 A

480

N

UTILITY METER AND

MAIN SERVICE PANEL

(IN ELECTRICAL ROOM)

PV AC DISCONNECT

CARPORT PV ARRAY

YOU ARE HERE

ROOFTOP PV ARRAY (TYP.)

CARPORT PV ARRAY

SOLAREDGE INVERTER

SCALE: NTS
1

DC INPUT

(2) 1-1/2"
AC OUTPUT

(1) 2"

4"

8"

4"

INVERTER

CLEARANCE

WHEN INSTALLED OUTSIDE,

MINIMUM SIDE CLEARANCE BETWEEN

INVERTERS IS ALLOWED TO BE 2"

NOTE:

CONDUIT GROUNDING

SCALE: NTS
7

EQUIPMENT GROUNDING

SCALE: NTS
6

CONDUIT CORD CONNECTOR

SCALE: NTS
8

REQ'D BY: NEC 690.53
11

APPLY TO:

INVERTER #1 - #3

APPLY TO:
1

REQ'D BY: NEC 690.13(B)

AC DISCONNECT SWITCHES

APPLY TO:
2

REQ'D BY: NEC 690.13(B)

DC DISCONNECT SWITCHES

APPLY TO:
3

REQ'D BY: NEC 690.13(B)

DISCONNECTS, FUSES, CIRCUIT BREAKERS

APPLY TO:
4

REQ'D BY: CEC 690.31 & CRC R331.2

JUNCTION BOXES, RACEWAYS, CABLE TRAYS,

CONDUIT BODIES WITH AVAILABLE OPENINGS,

EVERY 10', WITHIN 1' OF TURNS/PENETRATIONS

APPLY TO:
5

REQ'D BY: NEC 705.12(B)(3)

ANY/ALL ELECTRICAL PANELS

CONNECTED TO MULTIPLE POWER SOURCES

APPLY TO:
6

REQ'D BY: NEC 705.12(B)(2)(3)(b)

PV BACKFED CIRCUIT BREAKER(S)

APPLY TO:
7

REQ'D BY: NEC 705.12(B)(2)(3)(c)

AC COMBINER PANEL

APPLY TO:
8

REQ'D BY: NEC 705.12(B)(2)(3)(c)

AC COMBINER PANEL

APPLY TO:
9

REQ'D BY: NEC 110.16, NFPA 70E

AC COMBINER PANEL

APPLY TO:
10

REQ'D BY: NEC 690.54

POINT OF INTERCONNECTION

APPLY TO:
13

REQ'D BY: NEC 690.12 & 690.56(C)

RAPID SHUTDOWN INITIATION SWITCH

REQ'D BY: NEC 690.53
12

APPLY TO:

INVERTER #4 - #5

REQ'D BY: NEC 690.56
14

APPLY TO:

UTILITY METER

SIGNAGE REQUIREMENTS
1.) RED BACKGROUND W/ WHITE LETTERING, OR:

2.) WHITE BACKGROUND W/ BLACK LETTERING

3.) MIN. 3/8" LETTER HEIGHT

4.) ALL CAPITAL LETTERS

5.) ARIAL OR SIMILAR FONT

6.) WEATHER RESISTANT

MATERIAL, PER UL 969

DC INPUT

(2) 2"

AC OUTPUT

(1) 2-1/2"

6"

16"
INVERTER

CLEARANCE

16"
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(N) INVERTER #1
SOLAREDGE SE100.0K

OUTPUT:  100.0 kW, 480 VAC WYE, 120 A

98.5% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

UNGROUNDED, TRANSFORMERLESS

EQUIPPED WITH RAPID SHUTDOWN

UL LISTED DC

DISCONNECT

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

UL LISTED AC

COMBINER

L1

L2

G

N

L3

G

AC1

U
N
IT

 A
U
N
IT

 B
U
N
IT

 C

(N) INVERTER #2
SOLAREDGE SE100.0K

OUTPUT:  100.0 kW, 480 VAC WYE, 120 A

98.5% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

UNGROUNDED, TRANSFORMERLESS

EQUIPPED WITH RAPID SHUTDOWN

UL LISTED DC

DISCONNECT

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

UL LISTED AC

COMBINER

L1

L2

G

N

L3

G

AC2

U
N
IT

 A
U
N
IT

 B
U
N
IT

 C

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

GG

G

1 2

STRING 1.A.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

SOLAR EDGE POWER OPTIMIZER

P960, 60 VDC, 18 A

98.6% WEIGHTED EFF.

NEMA 6P, UL LISTED

BONDED TO AWG #6 BARE CU.

GROUNDING CONDUCTOR VIA

MANUFACTURER SUPPLIED HARDWARE

PV MODULE

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

33 34

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

33 34

33 34 33 34

STRING 1.A.2: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 1.B.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 1.B.2: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 1.C.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

31 32

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

GG

G

1 2

STRING 2.A.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

33 34

GG

G

1 2

STRING 2.C.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

33 34

33 34 31 32

33 34 33 34 31 32

STRING 2.A.2: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 2.A.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

STRING 2.B.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

STRING 2.B.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 2.B.2: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 2.C.2: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

33 34

STRING 2.C.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

31 32

STRING 1.B.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

31 32

STRING 1.A.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

31 32

33 34 33 34

STRING 1.C.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 1.C.2: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

ON ROOFTOP

TO PV AC

COMBINER

PANEL

TO PV AC

COMBINER

PANEL

UL LISTED DC

DISCONNECT

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

UL LISTED AC

COMBINER

L1

L2

G

N

L3

G

U
N
IT

 A
U
N
IT

 B
U
N
IT

 C

UL LISTED DC

DISCONNECT

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

UL LISTED AC

COMBINER

L1

L2

G

N

L3

G

U
N
IT

 A
U
N
IT

 B
U
N
IT

 C

AC4

TO PV AC

COMBINER

PANEL

AC5

TO PV AC

COMBINER

PANEL

ON NORTH CARPORT

(N) INVERTER #4
SOLAREDGE SE120.0K

OUTPUT:  116.0 kW, 480 VAC WYE, 139.5 A (DERATED)

98.5% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

UNGROUNDED, TRANSFORMERLESS

EQUIPPED WITH RAPID SHUTDOWN

(N) INVERTER #5
SOLAREDGE SE120.0K

OUTPUT:  116.0 kW, 480 VAC WYE, 139.5 A (DERATED)

98.5% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

UNGROUNDED, TRANSFORMERLESS

EQUIPPED WITH RAPID SHUTDOWN

ON SOUTH CARPORT

(N) INVERTER #3
SOLAREDGE SE100.0K

OUTPUT:  100.0 kW, 480 VAC WYE, 120 A

98.5% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

UNGROUNDED, TRANSFORMERLESS

EQUIPPED WITH RAPID SHUTDOWN

UL LISTED DC

DISCONNECT

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

L1

L2

G

N

L3

G

GG

UL LISTED AC

COMBINER

L1

L2

G

N

L3

G

AC3

U
N
IT

 A
U
N
IT

 B
U
N
IT

 C

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

GG

G

1 2

STRING 3.A.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

33 34

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

(N) JUNCTION BOX
NEMA 4X, UL LISTED

G G

DC2DC1

31 32 31 32

33 34 31 32 31 32

STRING 3.A.2: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

STRING 3.A.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

STRING 3.B.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

STRING 3.B.1: (2) PV MODULES PER OPTIMIZER

(17) OPTIMIZERS CONNECTED IN SERIES

15.30 kWstc TOTAL

STRING 3.B.2: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

STRING 3.C.3: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

31 32

TO PV AC

COMBINER

PANEL

31 32

STRING 3.C.2: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

31 32

STRING 3.C.1: (2) PV MODULES PER OPTIMIZER

(16) OPTIMIZERS CONNECTED IN SERIES

14.40 kWstc TOTAL

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

DC3

GG

G

1 2

STRING 4.A.1: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

DC3

39 40

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

DC3

39 40

39 40 37 38

STRING 4.A.2: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

STRING 4.B.1: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

STRING 4.B.2: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

STRING 4.C.3: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

37 38

STRING 4.B.3: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

37 38

STRING 4.A.3: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

37 38

39 40 37 38

STRING 4.C.1: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

STRING 4.C.2: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

DC3

GG

G

1 2

STRING 5.A.1: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

DC3

39 40

GG

G

1 2
GG

G

GG

G

1 2
GG

G

GG

G

1 2
GG

G

DC3

39 40

39 40 37 38

STRING 5.A.2: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

STRING 5.B.1: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

STRING 5.B.2: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

STRING 5.C.3: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

37 38

STRING 5.B.3: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

37 38

STRING 5.A.3: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

37 38

39 40 37 38

STRING 5.C.1: (2) PV MODULES PER OPTIMIZER

(20) OPTIMIZERS CONNECTED IN SERIES

18.0 kWstc TOTAL

STRING 5.C.2: (2) PV MODULES PER OPTIMIZER

(19) OPTIMIZERS CONNECTED IN SERIES

17.10 kWstc TOTAL

E2.0

TAG
CONDUCTOR 

AREA (SQ IN)
x

CONDUCTOR 

QTY
=

CONDUCTOR 

FILL (SQ IN)

NEUTRAL 

AREA (SQ 

IN )

x
NEUTRAL 

QTY
=

NEUTRAL 

FILL (SQ 

IN)

GROUND 

AREA (SQ 

IN)

x
GROUND 

QTY
=

GROUND 

FILL (SQ 

IN)

TOTAL 

WIRE 

FILL

CONDUIT 

TYPE

CONDUIT 

SIZE

CONDUIT 

AREA (SQ 

IN)

x 40% =

MAX 

CONDUIT 

FILL

CONDUIT 

FILL 

PERCENT

DC1 0.0531 x N/A = N/A N/A x 0 = 0.0000 0.0206 x 1 = 0.0206 N/A N/A N/A N/A x .4 = N/A N/A

DC2 0.0531 x 6 = 0.3186 N/A x 0 = 0.0000 0.0531 x 1 = 0.0531 0.3717 EMT 1-1/4" 1.496 x .4 = 0.5984 24.8%

DC3 0.0531 x N/A = N/A N/A x 0 = 0.0000 0.0206 x 1 = 0.0206 N/A N/A N/A N/A x .4 = N/A N/A

AC1 0.2223 x 3 = 0.6669 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.7683 EMT 1-1/2" 2.036 x .4 = 0.8144 37.7%

AC2 0.2223 x 3 = 0.6669 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.7683 EMT 1-1/2" 2.036 x .4 = 0.8144 37.7%

AC3 0.2223 x 3 = 0.6669 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.7683 EMT 1-1/2" 2.036 x .4 = 0.8144 37.7%

AC4 0.2679 x 3 = 0.8037 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.9051 SCH40 PVC 2" 3.291 x .4 = 1.3164 27.5%

AC5 0.2679 x 3 = 0.8037 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.9051 SCH40 PVC 2" 3.291 x .4 = 1.3164 27.5%

CONDUIT FILL CALCULATIONS

WIRE AND CONDUIT SCHEDULE

TAG

# OF 

PARALLEL 

CONDUITS

CONDUIT 

SIZE

CONDUIT 

TYPE

EST.

DIST.

DC1 (1) N/A N/A 2/STRING AWG #10 PV-WIRE N/A N/A N/A 1 AWG #6 BARE CU 160

DC2 (1) 1-1/4" EMT 6 AWG #10 PV-WIRE N/A N/A N/A 1 AWG #10 PV-WIRE 200

DC3 (1) N/A N/A 2/STRING AWG #10 PV-WIRE N/A N/A N/A 1 AWG #6 BARE CU 160

AC1 (1) 1-1/2" EMT 3 AWG #2/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 265

AC2 (1) 1-1/2" EMT 3 AWG #2/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 265

AC3 (1) 1-1/2" EMT 3 AWG #2/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 265

AC4 (1) 2" SCH40 PVC 3 AWG #3/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 220

AC5 (1) 2" SCH40 PVC 3 AWG #3/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 320

PHASE CONDUCTOR

QTY, SIZE AND TYPE

PER CONDUIT

NEUTRAL CONDUCTOR 

QTY, SIZE AND TYPE

PER CONDUIT

GROUND CONDUCTOR 

QTY, SIZE AND TYPE

PER CONDUIT

= EQUIP. GROUNDING CONDUCTOR = CIRCUIT CONDUCTOR L1 L2 N G= = = =LINE 1 (BROWN) LINE 2 (ORANGE) NEUTRAL (WHITE) GROUND (GREEN) = =POSITIVE (RED) NEGATIVE (BLACK)=FUSE = CIRCUIT BREAKER = =NEW EQUIP. EXISTING EQUIP.(E)(N) L3 = LINE 3 (YELLOW)480V
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 SURGICAL 

716.40 kWstc, 532.0 kW AC

ARCH D - 36" x 24"

E2.1

L1

L2

L1

L2

L3 L3

(N) AC DISCONNECT
480 VAC, 800 A

3-P, UNFUSED

NEMA 3R, UL LISTED

L2

L3

L1

L1

L2

L3

800A

N G

AC9

(N) AC AGGREGATION PANEL
480 VAC, 1600 A

NEMA 3R, UL LISTED

L1

L2

L3

175 A

175 A

200 A

TO

INVERTER #1

TO

INVERTER #2

TO

INVERTER #3

TO

INVERTER #4

TO

INVERTER #5

800 A

200 A

175 A

G

L1

L2

N

G

L3

800A

(E) GENERATOR
550.0 kW MAX, 480 VAC

OUTPUT LIMITED TO 640A (800A CONTINUOUS)

L1

L2

L3

N

G

2000 A

G

L1 L2 N GL3

800 A

L1 L2 N GL3

TO EXISTING

LOADS

L1 L2 N GL3

TO EXISTING

LOADS

(E) BUS BARS: 2000 A

(E) MAIN DISCONNECT

2000 A, 480 V, 3-P

(E) SYSTEM BREAKER

800 A, 240 V, 3-P

RECONFIGURED PER

NEC 705.12(B)(2)(3)(b)

TO UTILITY GRID

G

(E) UTILITY

METER

(E) MSA SWITCHBOARD
277/480 VAC, 2000 A

L1 L2 GL3

TO EXISTING

LOADS

L1 L2 GL3

TO EXISTING

LOADS

(E) EDSA SWITCHBOARD
240 VAC, 1600 A

(E) TRANSFORMER "T-2"
500 kVA, 3-PHASE

PRI: 480 VAC. 3-PH, 3-W

SEC: 240 VAC, 3-PH, 3-W

240 V 480 V

L1

L2

G

L3

L1

L2

L3

G

(N) BATTERY INVERTER
SUNSYS HES XL C-CAB

OUTPUT:  500.0 kW, 480 VAC WYE

OUTPUT LIMITED TO 600A CONTINUOUS

NEMA 3R, UL LISTED

(N) BATTERY
SUNSYS HES XL B-CAB (4 RACKS)

LITHIUM ION

1118 kWh

(N) SOCOMEC ENERGY STORAGE SYSTEM
SUNSYS HES XL

AC9

G

(E) GROUNDING

ELECTRODE SYSTEM

L1

L2

G

L3

L1

L2

L3

G

(E) ATS-1
TO BE ABANDONED

CONDUCTORS SHALL PASS THRU

BUILDING EXTERIOR WALL

1600A

SUITABLE FOR USE AS

SERVICE EQUIPMENT

IN BUILDING INTERIOR

ON GENERATOR PAD

NOTE: SEL-751 SHALL BE

PROGRAMMED TO PROHIBIT

BACKFEED OF SOLAR ENERGY

IN EXCESS OF 266kW

(400A CONTINUOUS) INTO

THE MSA SWITCHBOARD

PER NEC 705.12(B)(2)(3)(b)

PV SECTION DISCONNECT

800 A, 480 V, 3-P

PV SECTION DISCONNECT

800 A, 480 V, 3-P

(N) ISOLATION

TRANSFORMER

NGOM SECTION

800 A

MICROGRID SECTION

1600 A

GENERATOR CTs

PV CTs

MAIN METERED

LOAD CTs

AC1

AC2

AC3

AC4

AC5

AC10

AC7

AC8(E)(E)

TO MAIN METERED LOAD CTs

(N) VOLTAGE MODULE
DIRIS DIGIWARE U-30

(N) CURRENT MODULE (TYP.)
DIRIS DIGIWARE I-35

COM

COM

TO GENERATOR CTs

COM

TO PROTECTED LOAD CTs

COM

TO PV CTs

COM DIGIWARE BUS TERMINATION

TO VOLTAGE TAPS

VOLTAGE

TAPS

800A

L1 L2 N GL3

(N) PV AC COMBINER PANEL
480 VAC, 800 A

NEMA 3R, UL LISTED

800 A

DIGIWARE BUS CABLE

RJ45/CAT5

COM

C
O

M

PMS EXTENSION COMMUNICATION

RJ45/CAT5

MODBUS TCP/IP

MOTORIZED BREAKER TYP.

C
O

M

(N) POWER MANAGEMENT SYSTEM

COM

MAIN BREAKER SIGNAL

DRY CONTACT, 24VDC

AWG #20 STRANDED CU

24V

SEL-751 COMMUNICATION

RJ45/CAT5

MODBUS TCP/IP

(N) POWER MANAGEMENT

SYSTEM EXTENSION

C
O

M

L2

L3

L1

AC6

(N) NGOM

800 A

L1

L2

L3

800 A

PROTECTED LOAD CTs

CT WIRING IN MIN.

1/2" EMT CONDUIT

GENERATOR COMMUNICATION

RJ45/CAT5

MODBUS TCP/IP

COMM WIRING IN MIN.

1/2" EMT CONDUIT

COMM WIRING IN MIN.

1/2" EMT CONDUIT

15 A

L1

N

G

(N) UPS

(3) AWG #14 CU THHN

(N) RELAY
SEL-751

24V

24V

24V

V
 M

O
N

V
 M

O
N

A
 M

O
N

V MON

A MON

A MON

A MON

A MON

(6) AWG #20

STRANDED CU

COM

TO PMS EXTENSION

277 VAC, 24 VDC, 15 W

SHUNT TRIP SIGNAL (TYP.)

DRY CONTACT, 24VDC

AWG #20 STRANDED CU

BUILDING EXTERIOR WALL

L1

L2

L1

L2

L3 L3

(N) AC DISCONNECT
480 VAC, 200 A

3-P, UNFUSED

NEMA 3R, UL LISTED

L1

L2

L1

L2

L3 L3

(N) AC DISCONNECT
480 VAC, 200 A

3-P, UNFUSED

NEMA 3R, UL LISTED

AC4

AC5

(N) GATEWAY
DIRIS DIGIWARE M-70

WEBVIEW-M

ETHTO LAN

COM

TO ESS CTs

(N) CURRENT MODULE (TYP.)
DIRIS DIGIWARE I-35

COM A MON

ESS CTs

C
O

M

CRE SYNCHRO CORE COMMUNICATION

RJ45/CAT5

MODBUS TCP/IP

(N) CONTROLLER
CRE SYNCHRO COMPACT CORE

COM

V
 M

O
N

V
 M

O
N

TO PMS

IN

OUT

TBD

L1

L2

L3

(N) SPD

TO I-35

IN AG PANEL

FROM I-35

IN ESS

C
O

M

COMM WIRING IN MIN.

1/2" EMT CONDUIT

AUX BREAKER STATUS CONTACTS

L1

L2

L3

L1

L2

L3

L1

L2

L3

L1

L2

L3

L1

L2

L3

- =

BUSBAR x 120% - MAIN BREAKER =
MAX ALLOWABLE 

PV CURRENT

Main Bus bar Rating: 2000 Amps

Main Service Breaker Rating: 2000 Amps

120% Rule Calculation per NEC 705.12(B)(2)(3)(b)

PV Backfeeding Current: 400 Amps

2400 2000 400

419.5 W x 1592 x = 657.83

Module PTC 

Rating (W)
x

No. of 

Modules
x

Average Inverter 

CEC Efficiency
= CEC System Size

CEC Rating Calculation

98.5% kW AC

Loca l  Record Low Temp: °C Data  Source: 

0.3%/°C x 26°C + 1 = 1.078 x 49.1 x 1 = 52.9 Volts DC

PV System Maximum Voltage Calculation per NEC 690.7(A)

-1 ONTARIO

Voc Temp 

Coefficient
x

25°C - 

Record 

Low Temp.

+ x

Max # of 

Modules in 

Series

=

Temperature 

Corrected Open 

Circuit Voltage

1 =

Voc 

Correction 

Factor

Voc 

Correction 

Factor

1.078

x Voc

Model Number:

Nominal Power (kW AC): 100.00

Nominal AC Voltage (V): 480 (3/N/PE)

Max Output Current (A): 120.0

CEC Weighted Efficiency: 98.5%

Maximum DC Voltage (V): 1000 # of Inputs: 9

Operating DC Voltage (V): 850 Inv. Quantity: 3

SolarEdge SE100KUS [SI1-JUN20]

Inverter Type A Specifications

Model Number:

Max Input Power (W): 960

Max Input Voc (VDC): 60

Max Input Isc (A): 23.2

Output Current (A): 18

Output Voltage (VDC): 80

Min String Length: 27 Modules

Max String Length: 60 Modules

Max String Power (W): 20300

Optimizer Quantity: 804

SolarEdge P960

Power Optimizer Specifications

Model Number:

Nominal Power (kW AC): 116.00

Nominal AC Voltage (V): 480 (3/N/PE)

Max Output Current (A): 139.5 (DERATED)

CEC Weighted Efficiency: 98.5%

Maximum DC Voltage (V): 1000 # of Inputs: 9

Operating DC Voltage (V): 850 Inv. Quantity: 2

SolarEdge SE120KUS [SI1-JUN20]

Inverter Type B Specifications

NOMINAL SYSTEM VOLTAGE: 480 Volts AC

MAX CURRENT PER 690.8(A): 639 Amps

MAX CURRENT PER 690.8(B): 799 Amps

AC System Summary

  CONDUIT FILL DERATING   VOLTAGE DROP

MATERIAL

CONN. 

TEMP. 

RATING

TRADE

SIZE
x

# OF 

PARALLEL 

STRINGS

= x

CONT. 

OPERATION 

690.8(B)(1)

= < CIRCUIT ENVIRONMENT

LOCAL 2% 

AVG. HIGH 

TEMP (°C)

HEIGHT 

ABOVE 

ROOF (in)

TEMP. ADDER 

PER

310.15(B)(3)(c)

EXPECTED 

OPERATING 

TEMP (°C)

AMPACITY 

CORRECTION 

310.15(B)(2)(a )

# OF 

UNGROUNDED 

CONDUCTORS

AMPACITY 

CORRECTION 

310.15(B)(3)(a )

90°C 

CONDUCTOR 

AMPACITY

x
TEMP 

DERATE
x

CONDUIT 

FILL 

DERATE

= <
VOLTAGE 

DROP

DC1 PV STRING JUNCTION BOX COPPER 90°C AWG #10 55 Amps x 1 = 18.0 Amps x 1.25 = 22.5 Amps 22.5 Amps < 55.0 Amps ROOFTOP, FREE AIR 37 - N/A 37 0.91 N/A 1.00 55 x 0.91 x 1.00 = 50.1 Amps 18.0 Amps < 50.1 Amps 160 ft 0.85%

DC2 JUNCTION BOX INVERTER #1 - #3 COPPER 75°C AWG #10 35 Amps x 1 = 18.0 Amps x 1.25 = 22.5 Amps 22.5 Amps < 35.0 Amps ROOFTOP, IN CONDUIT 37 1 0 37 0.91 6 0.80 40 x 0.91 x 0.80 = 29.2 Amps 18.0 Amps < 29.2 Amps 200 ft 1.02%

DC3 PV STRING INVERTER #4 - #5 COPPER 90°C AWG #10 55 Amps x 1 = 18.0 Amps x 1.25 = 22.5 Amps 22.5 Amps < 55.0 Amps FREE AIR (+15°C) 37 - N/A 52 0.76 N/A 1.00 55 x 0.76 x 1.00 = 41.8 Amps 18.0 Amps < 41.8 Amps 160 ft 0.85%

    REQUIRED CONDUCTOR AMPACITY

MAX 

CURRENT PER 

690.8(A)(1)

MAX 

CURRENT PER 

690.8(B)(1)

MAX 

CURRENT PER 

690.8(B)(1)

CONDUCTOR 

AMPACITY

OPTIMIZER 

OUTPUT 

CURRENT

AMPACITY CHECK #1 CONDUCTOR TEMPERATURE DERATING CORRECTED AMPACITY CALCULATION AMPACITY CHECK #2

18.0

18.0

18.0

TAG
CIRCUIT 

ORIGIN

DERATED 

CONDUCTOR 

AMPACITY

MAX 

CURRENT PER 

690.8(B)(2)

DERATED 

CORRECTED 

AMPACITY

EST.

ONE-WAY 

DISTANCE

AMPACITY PER 

310.15(B)(16) & 

310.15(B)(17)

CIRCUIT 

DESTINATION

CONDUCTOR SPECIFICATIONS

CONDUCTOR SPECIFICATIONS      CONDUIT FILL DERATING   VOLTAGE DROP

MATERIAL

TERMINAL 

TEMP. 

RATING

TRADE

SIZE

NUMBER OF 

PARALLEL 

CONDUCTORS

CIRCUIT ENVIRONMENT

LOCAL 2% 

AVG. HIGH 

TEMP (°C)

EXPECTED 

OPERATING 

TEMP (°C)

AMPACITY 

CORRECTION 

310.15(B)(2)(a )

# OF 

UNGROUNDED 

CONDUCTORS

AMPACITY 

CORRECTION 

310.15(B)(3)(a )

90°C 

CONDUCTOR 

AMPACITY

x
TEMP 

DERATE
x

CONDUIT 

FILL 

DERATE

= <
VOLTAGE 

DROP

AC8 ATS-1 & T-2 AC AGGREGATION PANEL COPPER 75°C AWG #4/0 4 920 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 1040 x 0.76 x 1.00 = 790.4 Amps 800 Amps 700 Amps < 790.4 Amps 75 ft 1.52%

AC9 MSA SWITCHBOARD AC AGGREGATION PANEL COPPER 75°C AWG #4/0 4 920 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 1040 x 0.76 x 1.00 = 790.4 Amps 800 Amps 700 Amps < 790.4 Amps 95 ft 1.92%

AC10 GENERATOR AC AGGREGATION PANEL COPPER 75°C AWG #4/0 4 920 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 1040 x 0.76 x 1.00 = 790.4 Amps 800 Amps 700 Amps < 790.4 Amps 35 ft 0.71%

SPECIFIED 

OCPD RATING

DERATED 

CORRECTED 

AMPACITY

NEXT STD. 

OCPD SIZE 

DOWN, 240.4

DERATED 

CONDUCTOR 

AMPACITY

EST.

ONE-WAY 

DISTANCE

TAG
CIRCUIT

ORIGIN

CIRCUIT 

DESTINATION

CONDUCTOR TEMPERATURE DERATING

AMPACITY PER 

310.15(B)(16) & 

310.15(B)(17)

CORRECTED AMPACITY CALCULATION AMPACITY CHECK

Inverter I.D. #

45.00 45.00 45.00 45.00 45.00 45.00 44.10 44.10 43.20 53.10 52.20 52.20 53.10 52.20 52.20

1.35 1.35 1.35 1.35 1.35 1.35 1.32 1.32 1.30 1.37 1.35 1.35 1.37 1.35 1.35

100 100 100 100 100 100 98 98 96 118 116 116 118 116 116

String Qty: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

String Length: 34 34 34 34 34 34 34 34 32 40 40 40 40 40 40

Max Open Ci rcui t Vol tage: 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Operating Vol tage: 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

Max Short Ci rcui t Current: 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0

Operating Current: 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 16.9 21.2 21.2 21.2 21.2 21.2 21.2

String Qty: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

String Length: 34 34 34 34 34 34 32 32 32 40 38 38 40 38 38

Max Open Ci rcui t Vol tage: 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Operating Vol tage: 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

Max Short Ci rcui t Current: 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0

Operating Current: 18.0 18.0 18.0 18.0 18.0 18.0 16.9 16.9 16.9 21.2 20.1 20.1 21.2 20.1 20.1

String Qty: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

String Length: 32 32 32 32 32 32 32 32 32 38 38 38 38 38 38

Max Open Ci rcui t Vol tage: 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Operating Vol tage: 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

Max Short Ci rcui t Current: 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0

Operating Current: 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 20.1 20.1 20.1 20.1 20.1 20.1

Inv #5A/B/C

116.0

Array Configuration     

Total PV Module Qty: 1592

Inverter AC Power (kW):

Inv #2A/B/C

PV Power (kWstc):

System: 716.4 kWstc, 532 kW AC

Inverter DC:AC Ratio

Module Total Qty:

IN
P

U
T

 3

100.0

Inv #1A/B/C

100.0

Inv #3A/B/C

100.0

Inv #4A/B/C

116.0
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P

U
T

 1
IN

P
U

T
 2

Model Number:

Weight (lbs): 54.0

Dimensions (in):

Power @ STC (W): 450

Voc (VDC): 49.1

Vmp (VDC): 41.4 Voc Temp Coeff (%/°C): -0.30

Isc (A): 11.33 Max Voltage (VDC): 1,000

Imp (A): 10.87 Module Quantity: 1,592

PV Module Specifications

82.8 x 40.9 x 1.4

PHONO PS450M4H-24/TH

CONDUCTOR SPECIFICATIONS      CONDUIT FILL DERATING   VOLTAGE DROP

MATERIAL

TERMINAL 

TEMP. 

RATING

TRADE

SIZE

NUMBER OF 

PARALLEL 

CONDUCTORS

INVERTER

OUTPUT

CURRENT

x
# OF 

INVERTERS
= x

CONT. 

OPERATION 

690.8(B)(1)

= < CIRCUIT ENVIRONMENT

LOCAL 2% 

AVG. HIGH 

TEMP (°C)

EXPECTED 

OPERATING 

TEMP (°C)

AMPACITY 

CORRECTION 

310.15(B)(2)(a)

# OF 

UNGROUNDED 

CONDUCTORS

AMPACITY 

CORRECTION 

310.15(B)(3)(a )

90°C 

CONDUCTOR 

AMPACITY

x
TEMP 

DERATE
x

CONDUIT 

FILL 

DERATE

= <
VOLTAGE 

DROP

AC1 INVERTER #1 AC COMBINER PANEL COPPER 75°C AWG #2/0 1 175 Amps 120.0 x 1 = 120.0 Amps x 1.25 = 150.0 Amps 150.0 Amps < 175 Amps ROOFTOP, IN CONDUIT (1"-3.5") (+22°C) 37 59 0.71 3 1.00 195 x 0.71 x 1.00 = 138.5 Amps 120.0 Amps < 138.5 Amps 265 ft 1.11%

AC2 INVERTER #2 AC COMBINER PANEL COPPER 75°C AWG #2/0 1 175 Amps 120.0 x 1 = 120.0 Amps x 1.25 = 150.0 Amps 150.0 Amps < 175 Amps ROOFTOP, IN CONDUIT (1"-3.5") (+22°C) 37 59 0.71 3 1.00 195 x 0.71 x 1.00 = 138.5 Amps 120.0 Amps < 138.5 Amps 265 ft 1.11%

AC3 INVERTER #3 AC COMBINER PANEL COPPER 75°C AWG #2/0 1 175 Amps 120.0 x 1 = 120.0 Amps x 1.25 = 150.0 Amps 150.0 Amps < 175 Amps ROOFTOP, IN CONDUIT (1"-3.5") (+22°C) 37 59 0.71 3 1.00 195 x 0.71 x 1.00 = 138.5 Amps 120.0 Amps < 138.5 Amps 265 ft 1.11%

AC4 INVERTER #4 AC COMBINER PANEL COPPER 75°C AWG #3/0 1 200 Amps 139.5 x 1 = 139.5 Amps x 1.25 = 174.4 Amps 174.4 Amps < 200 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 225 x 0.76 x 1.00 = 171 Amps 139.5 Amps < 171.0 Amps 220 ft 0.85%

AC5 INVERTER #5 AC COMBINER PANEL COPPER 75°C AWG #3/0 1 200 Amps 139.5 x 1 = 139.5 Amps x 1.25 = 174.4 Amps 174.4 Amps < 200 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 225 x 0.76 x 1.00 = 171 Amps 139.5 Amps < 171.0 Amps 320 ft 1.24%

AC6 AC COMBINER PANEL AC AGGREGATION PANEL COPPER 75°C AWG #3/0 4 800 Amps = 639.0 Amps x 1.25 = 798.8 Amps 798.8 Amps < 800 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 900 x 0.76 x 1.00 = 684 Amps 639.0 Amps < 684.0 Amps 80 ft 0.35%

AC7 BATTERY INVERTER AC AGGREGATION PANEL COPPER 75°C AWG #3/0 4 800 Amps 600.0 x 1 = 600.0 Amps x 1.25 = 750.0 Amps 750.0 Amps < 800 Amps EXT. BLDG. WALL (+15°C) 37 52 0.76 3 1.00 900 x 0.76 x 1.00 = 684 Amps 600.0 Amps < 684.0 Amps 50 ft 0.21%

DERATED 

CONDUCTOR 

AMPACITY

EST.

ONE-WAY 

DISTANCE

CONDUCTOR 

AMPACITY

DERATED 

CORRECTED 

AMPACITY

MAX 

CURRENT PER 

690.8(B)(2)

TAG
CIRCUIT

ORIGIN

CORRECTED AMPACITY CALCULATION AMPACITY CHECK #2

AMPACITY PER 

310.15(B)(16) & 

310.15(B)(17)

MAX 

CURRENT PER 

690.8(A)(3)

MAX 

CURRENT PER 

690.8(B)(1)

MAX 

CURRENT PER 

690.8(B)(1)

CIRCUIT 

DESTINATION

REQUIRED CONDUCTOR AMPACITY AMPACITY CHECK #1 CONDUCTOR TEMPERATURE DERATING

(120 x 3) + (139.5 x 2)

WIRE AND CONDUIT SCHEDULE

TAG

# OF 

PARALLEL 

CONDUITS

CONDUIT 

SIZE

CONDUIT 

TYPE

EST.

DIST.

DC1 (1) N/A N/A 2/STRING AWG #10 PV-WIRE N/A N/A N/A 1 AWG #6 BARE CU 160

DC2 (1) 1-1/4" EMT 6 AWG #10 PV-WIRE N/A N/A N/A 1 AWG #10 PV-WIRE 200

DC3 (1) N/A N/A 2/STRING AWG #10 PV-WIRE N/A N/A N/A 1 AWG #6 BARE CU 160

AC1 (1) 1-1/2" EMT 3 AWG #2/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 265

AC2 (1) 1-1/2" EMT 3 AWG #2/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 265

AC3 (1) 1-1/2" EMT 3 AWG #2/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 265

AC4 (1) 2" SCH40 PVC 3 AWG #3/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 220

AC5 (1) 2" SCH40 PVC 3 AWG #3/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 320

AC6 (4) 2" EMT 3 AWG #3/0 THWN-2 1 AWG #1/0 THWN-2 1 AWG #1/0 THWN-2 80

AC7 (4) 2" EMT 3 AWG #3/0 THWN-2 1 AWG #3/0 THWN-2 1 AWG #1/0 THWN-2 50

AC8 (4) 2-1/2" EMT 3 AWG #4/0 THWN-2 1 AWG #4/0 THWN-2 1 AWG #1/0 THWN-2 15

AC9 (4) 2-1/2" EMT 3 AWG #4/0 THWN-2 1 AWG #4/0 THWN-2 1 AWG #1/0 THWN-2 95

AC10 (4) 2-1/2" EMT 3 AWG #4/0 THWN-2 1 AWG #4/0 THWN-2 1 AWG #1/0 THWN-2 35

PHASE CONDUCTOR

QTY, SIZE AND TYPE

PER CONDUIT

NEUTRAL CONDUCTOR 

QTY, SIZE AND TYPE

PER CONDUIT

GROUND CONDUCTOR 

QTY, SIZE AND TYPE

PER CONDUIT

TAG
CONDUCTOR 

AREA (SQ IN)
x

CONDUCTOR 

QTY
=

CONDUCTOR 

FILL (SQ IN)

NEUTRAL 

AREA (SQ 

IN)

x
NEUTRAL 

QTY
=

NEUTRAL 

FILL (SQ 

IN)

GROUND 

AREA (SQ 

IN)

x
GROUND 

QTY
=

GROUND 

FILL (SQ 

IN)

TOTAL 

WIRE 

FILL

CONDUIT 

TYPE

CONDUIT 

SIZE

CONDUIT 

AREA (SQ 

IN)

x 40% =

MAX 

CONDUIT 

FILL

CONDUIT 

FILL 

PERCENT

DC1 0.0531 x N/A = N/A N/A x 0 = 0.0000 0.0206 x 1 = 0.0206 N/A N/A N/A N/A x .4 = N/A N/A

DC2 0.0531 x 6 = 0.3186 N/A x 0 = 0.0000 0.0531 x 1 = 0.0531 0.3717 EMT 1-1/4" 1.496 x .4 = 0.5984 24.8%

DC3 0.0531 x N/A = N/A N/A x 0 = 0.0000 0.0206 x 1 = 0.0206 N/A N/A N/A N/A x .4 = N/A N/A

AC1 0.2223 x 3 = 0.6669 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.7683 EMT 1-1/2" 2.036 x .4 = 0.8144 37.7%

AC2 0.2223 x 3 = 0.6669 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.7683 EMT 1-1/2" 2.036 x .4 = 0.8144 37.7%

AC3 0.2223 x 3 = 0.6669 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.7683 EMT 1-1/2" 2.036 x .4 = 0.8144 37.7%

AC4 0.2679 x 3 = 0.8037 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.9051 SCH40 PVC 2" 3.291 x .4 = 1.3164 27.5%

AC5 0.2679 x 3 = 0.8037 0.0507 x 1 = 0.0507 0.0507 x 1 = 0.0507 0.9051 SCH40 PVC 2" 3.291 x .4 = 1.3164 27.5%

AC6 0.2679 x 3 = 0.8037 0.1855 x 1 = 0.1855 0.1855 x 1 = 0.1855 1.1747 EMT 2" 3.356 x .4 = 1.3424 35.0%

AC7 0.2679 x 3 = 0.8037 0.2679 x 1 = 0.2679 0.1855 x 1 = 0.1855 1.2571 EMT 2" 3.356 x .4 = 1.3424 37.5%

AC8 0.3237 x 3 = 0.9711 0.3237 x 1 = 0.3237 0.1855 x 1 = 0.1855 1.4803 EMT 2-1/2" 5.858 x .4 = 2.3432 25.3%

AC9 0.3237 x 3 = 0.9711 0.3237 x 1 = 0.3237 0.1855 x 1 = 0.1855 1.4803 EMT 2-1/2" 5.858 x .4 = 2.3432 25.3%

AC10 0.3237 x 3 = 0.9711 0.3237 x 1 = 0.3237 0.1855 x 1 = 0.1855 1.4803 EMT 2-1/2" 5.858 x .4 = 2.3432 25.3%

CONDUIT FILL CALCULATIONS

= EQUIP. GROUNDING CONDUCTOR = CIRCUIT CONDUCTOR L1 L2 N G= = = =LINE 1 (BROWN) LINE 2 (ORANGE) NEUTRAL (WHITE) GROUND (GREEN) = =POSITIVE (RED) NEGATIVE (BLACK)=FUSE = CIRCUIT BREAKER = =NEW EQUIP. EXISTING EQUIP.(E)(N) L3 = LINE 3 (YELLOW)480V

L1

L2

L3

GN

AC6, AC7, AC8, AC9, AC10 CONDUIT DETAIL

NOTE:

WHERE CONDUCTORS ARE INSTALLED IN PARALLEL,

AN EGC/GEC GROUND CONDUCTOR MUST BE

PRESENT IN EACH CONDUIT PER NEC 250.122(F).

L1

L2

L3

GN

L1

L2

L3

GN

L1

L2

L3

GN
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