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CS6.2-66TB-615H 615W 2.21MW
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AGRIVOLTAICS SYSTEM DESCRIPTION

SYMBOLS LEGEND

PV MODULE TYPE CANADIAN SOLAR

MODULE MODEL # CS6.2-66TB-615H 615W

ARRAY TYPE FIXED TILT

ARRAY TILT 5 DEG AS REQUIRED.
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CANOPY SLOPE

ACTIVE PV MODULES 3.600

SPARE PV MODULES -

TOTAL PV MODULES 3.600

TOTAL WATTS 2.21 MW DC

SLOPE DOWN

FLOOR
0'-0"

SCOPE OF WORK

ITEM DESCRIPTION REMARKS

GEOTECHNICAL REPORT

SITE SURVEY (TOPOGRAPHIC)

PROJECT
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MARK DATE

60% REVIEW

30% REVIEW

PR-495, KM. 2.2, CERRO
GORDO, PUERTO RICO
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SITE PLAN

BATTERY (2) MEGAPACK TESLA 2XL
750KVA, 2.500KWH

THE PROJECT SCOPE INCLUDES THE INSTALLATION OF A GRID-TIED SOLAR
PHOTOVOLTAIC SYSTEM WITH A NOMINAL CAPACITY OF 2.21 MW (DC), DESIGNED
FOR AGRIVOLTAICS TO SUPPORT ENERGY AND FOOD SECURITY IN RURAL
AREAS OF PUERTO RICO.

THE INSTALLATION CONSISTS OF MULTIPLE SOLAR PANEL SUB-ARRAYS
MOUNTED ON INDEPENDENT POLE-MOUNT STRUCTURES, ALONG WITH MULTIPLE
INVERTERS AND SAFETY EQUIPMENT. ALL EQUIPMENT WILL BE INSTALLED IN
ACCORDANCE WITH APPLICABLE CODES AND LOCAL UTILITY STANDARDS.

DURING DAYLIGHT HOURS, THIS PHOTOVOLTAIC (SOLAR ELECTRIC) SYSTEM
WILL SUPPLY ELECTRICITY IN PARALLEL WITH THE LOCAL ELECTRIC UTILITY
PROVIDER.

CODE COMPLIANCE MATRIX

INVERTER 11

CDBG-ER2-00141

PR-495, KM. 2.2, CERRO GORDO, PUERTO RICO

AGRIVOLTAICS FOR ENERGY AND FOOD SECURITY IN RURAL PUERTO RICO
(AGRIVOLTAICS)
AGROENERGETICA, LLC.
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1. PRIOR TO THE COMMENCEMENT OF ANY WORK THE
CONTRACTOR SHALL VISIT THE SITE AND NOTIFY THE
ENGINEER OF RECORD OF ANY DISCREPANCIES NOTED
BETWEEN EXISTING CONDITIONS, MANUFACTURER
RECOMMENDATIONS, CODES, REGULATIONS AND
ELECTRICAL/STRUCTURAL DRAWINGS OR BETWEEN
ELECTRICAL AND STRUCTURAL DRAWINGS.

2. THE CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS
AND DRAWINGS DIMENSIONS AND NOTIFY THE DESIGNER OF
ANY DISCREPANCIES BEFORE STARTING THE JOB.

3. THE ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR
INSTALLING ALL EQUIPMENT ACCORDING TO LOCAL CODES,
REGULATIONS, MANUFACTURER SPECIFICATIONS, ENGINEER
RECOMMENDATIONS AND THIS DRAWING

4. CONTRACTOR SHALL BE RESPONSIBLE FOR COMPLIANCE
WITH ALL OSHA AND LOCAL SAFETY REGULATIONS. THE
ENGINEER HAS NO RESPONSIBILITY FOR THE SPECIFIC
WORKING CONDITIONS OR FOR POSSIBLE EXISTING HAZARDS

5. DC VOLTAGE FROM THE ARRAY IS ALWAYS PRESENT AT THE
DC DISCONNECT/ENCLOSURES AND DC TERMINALS OF THE
INVERTER DURING DAYLIGHT HOURS.

6. THE ELECTRICAL CONTRACTOR IS ADVISED THAT ALL
DRAWINGS, EQUIPMENT MANUALS (SPECIALLY THE INVERTER)
ARE TO BE READ AN UNDERSTOOD PRIOR THE INSTALLATION
OR ENERGIZING ANY EQUIPMENT.

7. ALL FUSE BEARING EQUIPMENT MUST BE INSTALLED WITH
THE SWITCHES IN THE OFF (OPEN) POSITION.

8. ALL SYSTEM COMPONENTS SHALL BE LISTED BY A THIRD
PARTY TESTING AGENCY (UL, ETL, ETC). ALL EXTERIOR
EQUIPMENT SHALL BE NEMA 3R. USE NEMA 1 FOR INDOOR
INSTALLATIONS. UNLESS OTHERWISE INDICATED.

9. THE CONTRACTOR SHALL COORDINATE ALL INSTALLATION
WORK WITH THE OWNER.

10. THE CONTRACTOR SHALL COORDINATE ALL INSTALLATION
TASKS TO BE PERFORMED BY SUBCONTRACTORS AND THIRD
PARTY EQUIPMENT INSTALLERS.

11. ALL ELECTRICAL WORK SHALL BE PERFORMED BY A
CERTIFIED ELECTRICIAN WORKING.

12. THE ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR
MEETING AND EXCEEDING THE SPECIFICATIONS FOR THIS
PROJECT BY INSTALLING LISTED QUALITY EQUIPMENT AND
DOING THE WORK IN A NEAT AND WORKMANLIKE MANNER

13. CONTRACTOR INITIATED CHANGES SHALL BE SUBMITTED IN
THE FORM OFF AN RFI (REQUEST FOR INFORMATION) TO THE
ENGINEER IN WRITING PRIOR TO MAKING ANY CHANGES.
APPROVED CHANGES SHALL REQUIRE A DRAWING REVISION
ΤΟ ΜΑΙΝΤΑΙΝ CONTROL OVER THE ENGINEER APPROVED
DESIGN.

14. DO NOT MEGGER THE SOLAR MODULES AS THIS WILL
LIKELY DAMAGE THEIR INTERNAL DIODES. MEGGERING IS
INTENDED ONLY FOR CONDUCTORS OTHER THAN THE PV
SOURCE CIRCUITS.

15. FOR PROPER MAINTENANCE AND ISOLATION OF THE
INVERTERS REFER TO THE EQUIPMENT ISOLATION PROCEDURE
IN OPERATION MANUAL THE ELECTRICAL CONTRACTOR
PERFORMING THE PROCEDURE SHALL FOLLOW ALL OSHA
LOCKOUT/TAG OUT RULES

16. THE DC EQUIPMENT AND COMPONENTS SHALL BE
RATED AT THE MAXIMUM ALLOW VOLTAGE OF THE EQUIPMENT
SPECIFICATIONS

17. PERMISSION TO OPERATE THE SYSTEM IS NOT
AUTHORIZED UNTIL THE FINAL ELECTRICAL INSPECTION IS
PERFORMED AND ALL THE APPROVALS REQUIRED BY THE
UTILITY ARE OBTAINED

18. THE PHOTOVOLTAIC SYSTEM UTILITY
INTERCONNECTION POINT SHALL MEET THE SPECIFIC
REQUIREMENTS OF ARTICLE 705.12 OF THE NATIONAL
ELECTRICAL CODE

19. CONTRACTOR IS RESPONSIBLE FOR MOUNTING EQUIPMENT
ACCORDING TO MANUFACTURER SPECIFICATIONS AND
ENGINEERING DRAWINGS/INSTRUCTIONS IF SPECIFICATIONS
ARE NOT APPARENT, THE CONTRACTOR SHALL MOUNT THE
EQUIPMENT ACCORDING TO NEC AND NECA STANDARDS

GENERAL NOTES
20. IDENTIFY EACH CIRCUITS WITH A PLASTIC LABEL OR TAG AT
EVERY PULL BOX JUNCTION BOX, TERMINAL BOX AND ALL
PLACES WHERE WIRING MAY NOT BE READILY IDENTIFIED BY
NAMEPLATE MARKINGS ON THE EQUIPMENT THEY ARE
CONNECTED

21. THE CONDUIT RUNS SHOWN ON PLANS ARE SCHEMATIC
ONLY CONTRACTOR SHALL RUN THE CONDUITS TO SUIT SITE
CONDITIONS BUT SHALL NOT EXCEED THE MAXIMUM
CONDUCTOR LENGTHS IDENTIFIED ON THE WIRE SCHEDULE
CONTRACTOR SHALL COORDINATE ALL WIRING CHANGES WITH
THE ENGINEER PRIOR TO DO ANY WORK

22. PROVIDE PULL AND JUNCTION BOXES WHERE REQUIRED TO
FACILITATE THE WIRING INSTALLATION AND TO PREVENT
CONDUIT RUNS WITH MORE THAN FOUR (4) 90-DEGREE BENDS

23. ALL BUILDING WIRE SHALL BE THWN-2 USE BARE COPPER
FOR EXTERNAL GROUNDING AND USE-2 OR APPROVED
EQUIVALENT FOR PV SOURCE CIRCUITS

24. ALL CONDUITS SHALL BE FREE OF ANY OBSTRUCTION AND
PROPERLY SECURED BEFORE THE WIRE IS PULLED

25. ALL INVERTERS TO BE USED FOR SOLAR SYSTEMS SHALL
BE UL LISTED FOR USE IN SOLAR PHOTOVOLTAIC SYSTEM

26. ALL PV SOURCE CIRCUITS SHALL HAVE INDIVIDUAL CIRCUIT
PROTECTION FOR TESTING AND ISOLATION ALL COMBINER
BOXES SHALL HAVE A READILY ACCESSIBLE DISCONNECTION
MEANS NEAR THE COMBINER FOR ISOLATION AND TESTING

27. ALL DISCONNECTS AND COMBINERS SHALL BE SECURED
FROM UNAUTHORIZED UNQUALIFIED PERSONNEL BY LOCK OR
LOCATION

28. ALL DISCONNECTS, COMBINERS, PULL/SPLICE BOXES AND
ENCLOSURES SHALL BE LISTED FOR ITS PURPOSE

29. ALL EQUIPMENT SHALL BE INSTALLED IN A SECURED AREA

30. ALL FIRE RATED WALL FLOOR OR CEILING PENETRATIONS
SHALL BE FIRESTOPPED IN ACCORDANCE WITH AASTIME-814
OR ANSUUL 1478.

MARKINGS AND REQUIRED SAFETY SIGNS AND LABELS:

1. THE PV POWER SOURCE SHALL BE LABELED WITH THE
FOLLOWING WARNING AT EACH JUNCTION BOX, COMBINER
BOX, DISCONNECT AND DEVICE WHERE ENERGIZED
UNGROUNDED CIRCUITS MAY BE EXPOSED DURING SERVICE.:

WARNING
ELECTRIC SHOCK HAZARD. THE DC CONDUCTORS OF THIS
PHOTOVOLTAIC SYSTEM ARE UNGROUNDED AND MAY BE
ENERGIZED

2. ALL INTERACTIVE SYSTEM(S) POINTS OF
INTERCONNECTION WITH OTHER SOURCES SHALL BE MARKED
AT AN ACCESSIBLE LOCATION AT THE DISCONNECTING MEANS
AS A POWER SOURCE AND WITH THE RATED AC OUTPUT
CURRENT AND THE NOMINAL OPERATING AC VOLTAGE

3. A PERMANENT PLAQUE OR DIRECTORY SHALL BE
PROVIDED IDENTIFYING THE LOCATION OF THE SERVICE
DISCONNECTION MEANS AND THE PHOTOVOLTAIC SYSTEM
DISCONNECTION MEANS IF THEY ARE NOT LOCATED IN THE
SAME ROOM/AREA OR LOCATION.

4. PHOTOVOLTAIC MODULES SHALL BE MARKED TO
IDENTIFY LEAD POLARITY AND VOLTAGE, CURRENT AND
POWER RATINGS.

5. REQUIRED SAFETY SIGNS AND LABELS SHALL BE
PERMANENTLY ATTACHED BY ADHESIVE OR OTHER
MECHANICAL MEANS. LABELS SHALL COMPLY WITH NEC
ARTICLE 690 AND/OR OTHER APPLICABLE STATE AND LOCAL
CODES. SEE LABELS AND MARKING PAGE FOR MORE
INFORMATION.

EQUIPMENT NOTES
ALL EQUIPMENT SHALL BE SUITABLE FOR EXTERIOR USE,
RAINTIGHT. EXAMPLE DISCONNECTS, ENCLOSURES,
COMBINERS, INVERTERS, PANELBOARDS, TRANSFORMERS ON
THE EXTERIOR SHALL BE NEMA 3R.

MODULE INSTALLATION NOTES
1. REFER TO THE MODULE MANUAL FOR MORE DETAILS ON
RIGGING, UNPACKING, HANDLING, PLANNING, AND
INSTALLATION.
2. NEVER LEAVE A MODULE UNSUPPORTED OR UNSECURED.
CONTRACTOR IS RESPONSIBLE FOR ALL MATERIAL HANDLING
ON THE JOB SITE.

INVERTER
BEFORE TURNING THE INVERTER ON, OR CLOSING ANY OF THE
INVERTER DISCONNECTS, THE FOLLOWING COMMISSIONING
PROCEDURE SHALL BE COMPLETED:

A. CHECK THAT THE INVERTER IS PROPERLY GROUNDED, AS
DESCRIBED BY THE MANUFACTURER AND THESE INSTRUCTIONS.
B. CHECK THE INVERTER DC INPUT VOLTAGE (VOC) FROM THE
SOLAR ARRAY FOR PROPER POLARITY INSIDE THE INVERTER
CABINET.
C. CHECK DC INPUT VOLTAGE (VOC) IS WITHIN THE
PROPER RANGE IN THE INVERTER CABINET AS DEFINED BY THE
INVERTER RATING LABEL AND ACCOMPANIED MANUAL.
D. CHECK AC INPUT VOLTAGE IS IN THE PROPER PHASE SEQUENCE
(CLOCKWISE) IF APPLICABLE.
E. CHECK THAT THE AC GRID VOLTAGE, AT THE INVERTER AC
TERMINALS, IS WITHIN THE PROPER RANGE AS DEFINED BY THE
INVERTER RATING LABEL AND ACCOMPANIED MANUAL
F. FOLLOW START-UP SEQUENCE IN MANUFACTURER'S OPERATION
AND MAINTENANCE MANUAL.

DISCONNECT
DEAD FRONT MECHANICAL MEANS SHALL BE PROVIDED TO
DISCONNECT A FUSE FROM ALL SOURCES OF SUPPLY IF THE FUSE
IS ENERGIZED FROM BOTH DIRECTIONS AND IS ACCESSIBLE TO
OTHER THAN QUALIFIED PERSONS. SUCH A FUSE IN A
PHOTOVOLTAIC SOURCE CIRCUIT SHALL BE CAPABLE OF BEING
DISCONNECTED INDEPENDENTLY OF FUSES IN OTHER
PHOTOVOLTAIC SOURCE CIRCUITS.

SPECIFICATION NOTES
PV/ELECT CERTIFICATION NOTES

1. THIS PHOTOVOLTAIC SYSTEM SHALL MEET THE
REQUIREMENT OF INTERCONNECTION OF PREPA.
ALSO SHALL COMPLY WITH ALL NEC REQUIREMENTS, SPECIALLY
SECTION 690 AND 705.
2. PREPA COULD DISCONNECT THE DISTRIBUTION GD SYSTEM
AT ANY EMERGENCY EVENT, UNSAFE OPERATING CONDITIONS.
3. TO RECEIVE THE PROJECT CERTIFICATION (INSPECTION
OFFICE), SHALL SUBMIT THE DISTRIBUTED GENERATOR
AGREEMENT DOCUMENTS TO THE ELECTRICAL DISTRIBUTION
SYSTEM OF THE AUTHORITY (THE AGREEMENT) SIGNED BY THE
OWNER. IS THE OWNER RESPONSABILITY TO COMPLY WITH ALL
THE ESTABLISHED CONDITIONS AND CLAUSE IN THE AGREENMENT.
4. THE OWNER OR PROPRIETARY IS RESPONSIBLE THAT THE
PEOPLE THAT WILL BE IN THE ELECTRICAL SITE ARE QUALIFIED TO
DO THE ELECTRICAL WORK. THE QUALIFIED PERSON IS A PERSON
WITH NECESSARY SKILLS AND KNOWLEDGE RELATED TO THE
CONSTRUCTION AND OPERATION OF THE ELECTRICAL EQUIPMENT
AND INSTALLATIONS. ADDITIONAL, THIS PERSON HAD RECEIVED
SAFETY TRAINING TO IDENTIFY AND AVOID DANGER RELATED TO
THE ELECTRICAL SYSTEMS, ACCORDING THE NATIONAL ELECTRIC
CODE.

WIRING AND WIRING METHODS
1. WIRING METHODS AND INSTALLATION PRACTICES MUST
CONFORM TO THE NATIONAL ELECTRIC CODE, NECA STANDARDS
OF INSTALLATION, UNIFIED FACILITIES CRITERIA, AND LOCAL AND
STATE CODES AND REGULATIONS.
2. EXPOSED PV SOURCE CIRCUITS MUST BE TYPE
USE-2, PV WIRE, 90°C, WET LOCATION UV RESISTANT. CABLE AND
MODULE LEADS MUST BE SECURED BY USING LISTED MEANS.
3. ALL DC WIRING SHALL BE COLOR CODED TO IDENTIFY
POLARITY. FOLLOW NEC COLOR CODING FOR DC CIRCUITS. ALL
GROUNDING CONDUCTORS SHALL BE GREEN.
4. WIRE NUTS SHALL BE SILICONE FILLED, EQUIVALENT TO
IDEALO BLUE.
5. TERMINATIONS OF INSULATED CONDUCTORS SHALL BE
MADE SO THAT THE STRIPPED LENGTH OF BARE CONDUCTOR IS
NO LONGER REQUIRED FOR THE EQUIPMENT TERMINAL LUG, OR
CONNECTOR. THE CONDUCTOR INSULATION SHALL BEAR AGAINST
THE TERMINAL OR CONNECTOR SHOULDER.
6. WHEN USING CABLE TIES, DO NOT OVER TIGHTEN, TO ENSURE
THE TIE DOES NOT CUT THE CONDUCTOR'S OUTER JACKET. CABLE
TIES SHALL NOT BE USED TO SUPPORT RACEWAY OR CABLES.
7. ALL DC WIRING SHALL BE LISTED THE MAXIMUM ALLOW
VOLTAGE OF THE EQUIPMENT SPECIFICATIONS.
8. PV SOURCE CIRCUITS AND PV OUTPUT CIRCUIT
SHALL NOT BE CONTAINED IN THE SAME RACEWAY, CABLE TRAY,
CABLE, OUTLET BOX, JUNCTION BOX,
OR SIMILAR FITTING AS CONDUCTORS, FEEDERS BRANCH
CIRCUITS OF OTHER NON-PV SYSTEMS, OR INVERTER OUTPUT
CIRCUIT, UNLESS THE CONDUCTORS OF THE DIFFERENT SYSTEMS
ARE SEPARATED BY A PARTITION. PV SYSTEM CONDUCTORS
SHALL BE IDENTIFIED AND GROUPED AS REQUIRED BY NEC
690.31(B)(1) THROUGH (4).

9. WHEN DC PV SOURCE CIRCUITS OR OUTPUT CIRCUITS OF
THE PV SYSTEM ARE RUN INSIDE A BUILDING, THEY MUST BE
CONTAINED IN METALLIC RACEWAYS OR ENCLOSURES FROM
THE POINT OF PENETRATION OF THE SURFACE OF THE
BUILDING TO THE FIRST READILY ACCESSIBLE
DISCONNECTING MEANS

GROUNDING
SEE ELECTRICAL DIAGRAM AND ELECTRICAL DETAILS FOR
MORE GROUNDING INFORMATION.
1. PV SYSTEMS SHALL BE GROUNDED ACCORDING TO
NEC ARTICLES 250 AND 690 PART V
2. EXPOSED NON-CURRENT CARRYING METAL PARTS OF
PV MODULES, ELECTRICAL EQUIPMENT, RACEWAYS AND
ENCLOSURES MUST BE GROUNDED IN ACCORDANCE TO NEC
ARTICLE 250 RULES
3. MODULES MUST BE GROUNDED BY A LISTED
GROUNDING MEANS (EQUIPMENT GROUNDING CONDUCTOR
AND GROUNDING LUGS, RACKING SYSTEM, ETC)
EQUIPMENT GROUNDING CONDUCTORS FOR PV STEMS MUST
BE CONTAINED IN THE SAME RACEWAY, CABLE TRAY OR
RACEWAY AS THE PV SOURCE AND OUTPUT CIRCUITS AND
INVERTERS INPUT AND OUTPUT CIRCUIT.

GROUND FAULT PROTECTION
1. PHOTOVOLTAIC INVERTERS SHALL BE EQUIPPED WITH
D.C. GROUND FAULT PROTECTION TO REDUCE FIRE HAZARDS.
INVERTERS ARE ALSO EQUIPPED WITH ANTI-ISLANDING
CIRCUITRY.

DISCONNECTING MEANS
1. MEANS SHALL BE PROVIDED TO DISCONNECT ALL
CURRENT CARRYING CONDUCTORS OF THE PHOTOVOLTAIC
POWER SOURCE FROM ALL OTHER CONDUCTORS IN THE
BUILDING.
2. THE GROUNDED CONDUCTOR MAY HAVE A BOLTED
OR TERMINAL DISCONNECTING MEANS TO ALLOW
MAINTENANCE OR TROUBLESHOOTING BY QUALIFIED
PERSONNEL.
3. MEANS SHALL BE PROVIDED TO DISCONNECT
EQUIPMENT SUCH AS INVERTERS, BATTERIES, CHARGE
CONTROLLERS, AND THE LIKE FROM ALL UNGROUNDED
CONDUCTORS OF ALL SOURCES. IF THE EQUIPMENT IS
ENERGIZED FROM MORE THAN ONE SOURCE, THE
DISCONNECTING MEANS SHALL BE GROUPED AND IDENTIFIED.
4. A SINGLE DISCONNECTING MEANS SHALL BE
PERMITTED FOR THE COMBINED A.C. OUTPUT OF ONE
OR MORE INVERTERS IN AN INTERACTIVE SYSTEM.

5. ALL DISCONNECTS AND COMBINERS SHALL BE
SECURED FROM UNAUTHORIZED AND UNQUALIFIED PERSON
fELL BY EITHER LOCK OR LOCATION

PREPA NOTES
1. INSTALLATION OF PHOTOVOLTAIC SYSTEM SHALL BE BY
A PR CERTIFIED PV INSTALLER FROM THE ENERGY PUBLIC
POLICY PROGRAM.
2. INSTALLER AND DESIGNER TO PROVIDE CERTIFICATION
OF INSTALLATION OF PHOTOVOLTAIC SYSTEM AS REQUIRED
BY (PPPE).
3. INSTALLER TO PROVIDE CERTIFICATION OF ELECTRICAL
INSTALLATION AS REQUIRED BY PREPA.
4. LUMA RESERVES THE RIGHT TO CONDUCT A PHYSICAL
INSPECTION OF THE ELECTRICAL FACILITIES TO VERIFY THEIR
COMPLIANCE WITH APPLICABLE CODES AND REGULATIONS.

5. THE OWNER IS RESPONSIBLE FOR SUBMITTING THE
ACCEPTANCE TESTING CERTIFICATION FOR GENERATORS TO
BE INTERCONNECTED WITH THE ELECTRICAL DISTRIBUTION
SYSTEM FOR THE TESTS PERFORMED ON THE DG EQUIPMENT
AS ESTABLISHED BY THE INTERCONNECTION REGULATION.
LUMA SHALL BE NOTIFIED IN WRITING TEN BUSINESS DAYS IN
ADVANCE OF THE TESTS AND RESERVES THE RIGHT TO
WITNESS THEM. THIS CERTIFICATION OF THE TESTS SHALL BE
SIGNED AND CERTIFIED BY A LICENSED PROFESSIONAL
ELECTRICAL ENGINEER AND SHALL BE DELIVERED TO THE
CORRESPONDING INSPECTION SECTION OF LUMA.
6. THE OWNER MUST WAIT TO RECEIVE WRITTEN
AUTHORIZATION FROM LUMA BEFORE STARTING THE
PARALLEL OPERATION OF THEIR DG. UNLESS IT IS COVERED
BY THE GOVERNOR'S EXECUTIVE ORDER OE-0064 DATED
OCTOBER 16, 2017.

7. THE INTERCONNECTION OF THE DG IN PARALLEL WITH
LUMA'S ELECTRICAL DISTRIBUTION SYSTEM SHALL NOT GRANT
THE OWNER THE RIGHT TO USE THIS SYSTEM FOR THE
DISTRIBUTION OF ENERGY TO OTHER LUMA CUSTOMERS.

8. IF THE OWNER INCLUDES A BIMODAL INVERTER, WITH THE CAPACITY
TO PROVIDE POWER TO LOADS CONNECTED TO LUMA OR ISOLATED FROM IT,
AS THE CASE MAY BE, FOR SAFETY REASONS, THE INVERTER OUTPUT TO THE
LOADS (AC OUT) SHALL NOT BE ALLOWED TO CONNECT TO LUMA'S SERVICE
ENTRANCE. THIS WOULD INTERFERE WITH THE INVERTER'S ANTI-ISLANDING
PROTECTION FUNCTIONS AND WOULD POSE A SAFETY RISK TO THE
OPERATION OF OTHER ELECTRICAL EQUIPMENT IN THE EVENT OF
BREAKDOWNS OR POWER SERVICE INTERRUPTIONS BY LUMA.

GENERAL NOTES
1. THESE PLANS COINCIDE WITH THE REGISTRATION PLANS FILED WITH
(OGPE).

2. THE PROJECT OWNER IS RESPONSIBLE FOR MANAGING AND OBTAINING,
PRIOR TO THE START DATE OF THE WORK, ALL ENDORSEMENTS, PERMITS,
AND EASEMENTS REQUIRED BY GOVERNMENTAL, STATE, MUNICIPAL,
FEDERAL, AND PRIVATE ENTITIES CONCERNING THE DEVELOPMENT OF THE
PROPOSED TYPE OF PROJECT.

3. THE OWNER OF THIS WORK MUST HIRE THE SERVICES OF A LICENSED
PROFESSIONAL ENGINEER TO INSPECT THE CONSTRUCTION OF THE
ELECTRICAL WORKS IN ACCORDANCE WITH LAW NO. 7 OF JULY 19, 1985, AS
AMENDED, AND WITH LUMA'S CURRENT REGULATION FOR THE CERTIFICATION
OF ELECTRICAL CONSTRUCTION PROJECT PLANS. THE OWNER MUST NOTIFY
LUMA OF THE DESIGNATION OF THIS PRIVATE INSPECTOR BEFORE THE START
OF THE PROJECT.

4. THE EXECUTION OF THE ELECTRICAL WORKS AS DESIGNED IN THESE
PLANS SHALL OBSERVE THE BEST PRACTICES OF THE ELECTRICAL AND
CONSTRUCTION INDUSTRY IN ACCORDANCE WITH THE STANDARDS AND
REGULATIONS ADOPTED BY LUMA AND CONCERNED AGENCIES, AS WELL AS
WITH THE ADOPTED NEC, NESC CODES, AND OTHER IEEE, NFPA, NEMA, AND
ANSI STANDARDS.

5. THE CONTRACTOR IS NOT AUTHORIZED TO MAKE VARIATIONS TO THIS
DESIGN. IT IS THE CONTRACTOR'S RESPONSIBLE TO CONSULT WITH THE
DESIGNER OR DESIGNATED INSPECTOR FOR THIS WORK REGARDING ANY
DOUBTS ARISING FROM THE INTERPRETATION OF THE PLANS, THE EXECUTION
OF THE PROPOSED WORKS, TECHNICAL SPECIFICATIONS, OR DISCREPANCIES
BETWEEN EXISTING FIELD CONDITIONS AND THOSE USED FOR DESIGN
PURPOSES.

6. THE OWNER OR ELECTRICAL CONTRACTOR SHALL NOTIFY LUMA OF THE
COMMENCEMENT OF THESE WORKS BY DELIVERING THE PROJECT
COMMENCEMENT NOTIFICATION DOCUMENT TO THE DISTRIBUTION
ENGINEERING DEPARTMENT OF THE CORRESPONDING REGION.

7. THE PRIVATE INSPECTOR AND THE ELECTRICAL CONTRACTOR ARE
RESPONSIBLE FOR ATTENDING A PRE-CONSTRUCTION MEETING TO
COORDINATE WITH THE DISTRIBUTION ENGINEERING DEPARTMENT OF THE
CORRESPONDING REGION.

8. ALL WORK TO BE PERFORMED ON ENERGIZED LINES, INCLUDING THE
CONNECTION OF THIS WORK, MUST BE CARRIED OUT BY LUMA. THE
PROPONENT MUST ASSUME ALL EQUIPMENT, MATERIAL, AND LABOR COSTS.
THE PROPONENT MUST REQUEST AN ESTIMATE FROM LUMA FOR THESE
WORKS, WHICH SHALL BE VALID FOR THREE MONTHS FROM ITS ISSUANCE.

9. PERFORMING ANY TYPE OF WORK WITHIN THE ELECTRICAL EASEMENT
STRIPS WITHOUT WRITTEN AUTHORIZATION FROM LUMA IS PROHIBITED.

1. LUMA WILL NOT APPROVE THE CONNECTION OF PROJECTS WITH EASEMENT
ENCROACHMENT CONDITIONS OR THAT DO NOT COMPLY WITH THE REQUIRED
SAFETY CLEARANCES.

MATERIALS

1. ALL EQUIPMENT TO BE USED IN THE CONSTRUCTION MUST COMPLY WITH
IEEE, ANSI, NEMA, AND ASTM STANDARDS.

2. THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING WITH LUMA THAT ALL
MATERIALS OR EQUIPMENT TO BE USED ARE APPROVED BY LUMA PRIOR TO
THEIR INSTALLATION. LUMA RESERVES THE RIGHT TO ACCEPT ANY
EQUIPMENT THAT IS TO BE TRANSFERRED TO IT.

3. ALL EQUIPMENT AND MATERIALS (INCLUDING TRANSFORMERS AND
SUBSTATION CABINETS) TO BE INSTALLED WITHIN ONE MILE OR LESS FROM
SALTWATER BODIES MUST BE CONSTRUCTED OF STAINLESS STEEL, WITH THE
EXCEPTION OF METER BASES.

4. IN UNDERGROUND SYSTEMS, PRIMARY CABLES WITH 15 KV TERMINATIONS
MUST BE USED FOR DISTRIBUTION VOLTAGES AND 46 KV FOR 38 KV LINES.

5. IN OVERHEAD SYSTEMS, 15 KV POLYMER INSULATORS MUST BE USED FOR
DISTRIBUTION VOLTAGES AND 46 KV FOR 36 KV LINES.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LABELING ALL
TRANSFORMERS TO BE TRANSFERRED TO LUMA WITH A PROPERTY NUMBER
PROVIDED BY THE CORRESPONDING DISTRIBUTION ENGINEERING
DEPARTMENT.
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GROUND MOUNT
STRUCTURE

SLOPED TERRAIN

PV MODULE
LANDSCAPE
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LANDSCAPE
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POLE STRUCTURE ARRAY 1

POLE STRUCTURE ARRAY 2

POLE STRUCTURE ARRAY 3

POLE STRUCTURE ARRAY 4

POLE STRUCTURE ARRAY 5

POLE STRUCTURE ARRAY 6

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 1

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 2

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 3

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA

(SqfT)

GROUND STRUCTURE ARRAY 4

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 1

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 2

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 5

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 4

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 3

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

BUILDING STRUCTURE ARRAY

100 UNITS 61.50KW 3513.33
ROOF

MOUNT

POLE STRUCTURE ARRAY 1
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 2
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 3
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 4
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 5
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 6
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

125 UNITS 76.87KW 3841.665 UNITS

POLE STRUCTURE ARRAY 7
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

125 UNITS 76.87KW 3841.665 UNITS

GROUND-ARRAY

SUB-ARRAY 1

SUB-ARRAY 2

SUB-ARRAY 3

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-2 125KW
SMA

SI-2 125KW
SMA

SI-2 125KW
SMA

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-3 172KW
SMA

EP-2 BREAKERS
EN PEDESTAL

EP-3 BREAKERS
EN PEDESTAL

200A

EP-3 BREAKERS
EN PEDESTAL

150A

EP-3 BREAKERS
EN PEDESTAL

200A

EP-3 BREAKERS
EN PEDESTAL

225A

SI-1 150KW
SMA

SUBARRAY 3 - PEDESTAL 4

SUBARRAY 2 - PEDESTAL 3

SUBARRAY 2 - PEDESTAL 2

GROUNDARRAY - PEDESTAL 1

GENERAL OUTPUT AC CONDUIT TO
SWITCHGEAR

PULL BOX

PULL BOX

PULL BOX

(2) BRK - 225A
(1)ELECTRICAL PANEL 600A

PULL BOXES
1.30X1.30m / 60M

4 UNITS

AC CONDUIT TRENCH
LENGTH TO SWITCHGEAR 1400 Ft Aprox

PV QTY STRUCT. QTY SIZE DC AREA (SqFT)

175 UNITS 7 UNITS 107.62 KW 5517.30
175 UNITS 7 UNITS 107.62 KW 5517.30
175 UNITS
175 UNITS

7 UNITS 107.62 KW 5517.30
7 UNITS 107.62 KW 5517.30

175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67

7 UNITS 107.62 KW 5389.67175 UNITS
175 UNITS 7 UNITS 107.62 KW 5389.67

GROUND ARRAY

SUB ARRAY 1

SUB ARRAY 3

ARRAY 1GROUND
ARRAY 2
ARRAY 3
ARRAY 4

GROUND
GROUND
GROUND

POLE
POLE
POLE
POLE
POLE
POLE

ARRAY 1
ARRAY 2
ARRAY 3
ARRAY 4
ARRAY 5
ARRAY 6

SUB ARRAY 2
POLE
POLE
POLE
POLE
POLE

ARRAY 1
ARRAY 2
ARRAY 3
ARRAY 4
ARRAY 5

4 UNITS 61.50 KW 3513.33100 UNITSROOF ARRAY 6
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67

7 UNITS 107.62 KW 5389.67175 UNITS

POLE
POLE
POLE
POLE
POLE
POLE

ARRAY 1
ARRAY 2
ARRAY 3
ARRAY 4
ARRAY 5
ARRAY 6

POLE ARRAY 7

STRUCTURE
TYPE ARRAY#

5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS

5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS

AC: 300 kVA
(2) INVERTERS
SMA SUNNY HIGHPOWER PEAK 3
POWER: 150KW

AC: 375 kVA
(3) INVERTERS
SMA SUNNY HIGHPOWER PEAK 3
POWER: 125KW

AC: 450 kVA
(3) INVERTERS
SMA SUNNY HIGHPOWER PEAK 3
POWER: 150KW

(2) INVERTERS
SMA SUNNY HIGHPOWER PEAK 3
POWER: 150KW

(1) INVERTERS
SMA SUNNY HIGHPOWER PEAK 3
POWER: 172KW

430.48 KW

645.72 KW

445.85 KW

691.84 KW

 TOTAL
SIZE DC AC SIZE

SUB ARRAYS DESCRIPTION

(700 UND)

(1050 UND)

(725 UND)

(1125 UND)

AC WIRE DISTRIBUTION PLAN
NOT TO SCALE

SIZE TBD

SIZE TBD

SIZE TBD
(COVER FOR DRIVEWAY)

(COVER FOR DRIVEWAY)

(COVER FOR DRIVEWAY)

AC: 472 kVA

PROTECTIVE DEVICES

(3) BRK - 225A
(1)ELECTRICAL PANEL 800A

(3) BRK - 200A
(1)ELECTRICAL PANEL 600A

(2) BRK - 225A
(1) BRK - 300A
(1)ELECTRICAL PANEL 800A

DISTANCE TO S.G
439 Ft Aprox.

316 Ft Aprox.

11 Ft Aprox.

570 Ft Aprox.

(2) Ø 3"  SCH 40 CONDUIT W/ (8)
CABLES 4/0 AWG CU RHH/USE
(2) CABLE #2 AWG CU

(2) Ø 3"  SCH 40 CONDUIT W/
(8) CABLES 250KCMIL AWG CU
RHH/USE
(2) CABLE 1/0 AWG CU

 (2) Ø 3"  SCH 40 CONDUIT W/
(8) CABLES 350KCMIL AWG CU
RHH/USE
(2) CABLE 1/0 AWG CU

ELEMENT QTY

(2) Ø 3"  SCH 40 CONDUIT W/
(8) CABLES 250KCMIL AWG CU
RHH/USE
(2) CABLE 1/0 AWG CU

MICROGRID PROPOSED LOCATION
(SWITCHGEAR)
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Service Side
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Clearence
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POLE STRUCTURE ARRAY 1

POLE STRUCTURE ARRAY 2

POLE STRUCTURE ARRAY 3

POLE STRUCTURE ARRAY 4

POLE STRUCTURE ARRAY 5

POLE STRUCTURE ARRAY 6

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 1

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 1

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 1

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

GROUND STRUCTURE ARRAY 1

175 UNITS 107.62KW 5517.307 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 1

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 2

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 5

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 4

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

POLE STRUCTURE ARRAY 3

125 UNITS 76.87KW 3841.665 UNITS

PV QTY ST. QTY SIZE (DC) AREA(SqfT)

BUILDING STRUCTURE ARRAY

100 UNITS 61.50KW 3513.33
ROOF

MOUNT

POLE STRUCTURE ARRAY 1
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 2
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 3
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 4
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 5
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

175 UNITS 107.62KW 5389.677 UNITS

POLE STRUCTURE ARRAY 6
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

125 UNITS 76.87KW 3841.665 UNITS

POLE STRUCTURE ARRAY 7
PV QTY ST. QTY SIZE (DC) AREA(SqfT)

125 UNITS 76.87KW 3841.665 UNITS

GROUND-ARRAY

SUB-ARRAY 1

SUB-ARRAY 2

SUB-ARRAY 3

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-2 125KW
SMA

SI-2 125KW
SMA

SI-2 125KW
SMA

SI-1 150KW
SMA

SI-1 150KW
SMA

SI-3 172KW
SMA

DC WIRE DISTRIBUTION - CONCRETE COVERING

EP-2 BREAKERS
EN PEDESTAL

EP-3 BREAKERS
EN PEDESTAL

200A

EP-3 BREAKERS
EN PEDESTAL

200A

SI-1 150KW
SMA

(PV strings collected at the combiner box and routed to the
inverter DC input for each subarray)

SUB ARRAY 3 -COMBINER BOX AND SOLAR
INVERTERS PROPOSED LOCATION

SUB ARRAY 2 -COMBINER BOX
AND SOLAR INVERTERS

PROPOSED LOCATION

SUB ARRAY 1 -COMBINER BOX AND
SOLAR INVERTERS
 PROPOSED LOCATION

GROUND ARRAY 1
COMBINER BOX AND
SOLAR INVERTERS

 PROPOSED LOCATION

PV QTY STRUCT. QTY SIZE DC AREA (SqFT)

175 UNITS 7 UNITS 107.62 KW 5517.30
175 UNITS 7 UNITS 107.62 KW 5517.30
175 UNITS
175 UNITS

7 UNITS 107.62 KW 5517.30
7 UNITS 107.62 KW 5517.30

175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67

7 UNITS 107.62 KW 5389.67175 UNITS
175 UNITS 7 UNITS 107.62 KW 5389.67

GROUND ARRAY

SUB ARRAY 1

SUB ARRAY 4

ARRAY 1GROUND
ARRAY 2
ARRAY 3
ARRAY 4

GROUND
GROUND
GROUND

POLE
POLE
POLE
POLE
POLE
POLE

ARRAY 1
ARRAY 2
ARRAY 3
ARRAY 4
ARRAY 5
ARRAY 6

SUB ARRAY 2
POLE
POLE
POLE
POLE
POLE

ARRAY 1
ARRAY 2
ARRAY 3
ARRAY 4
ARRAY 5

4 UNITS 61.50 KW 3513.33100 UNITSROOF ARRAY 6
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67
175 UNITS 7 UNITS 107.62 KW 5389.67

7 UNITS 107.62 KW 5389.67175 UNITS

POLE
POLE
POLE
POLE
POLE
POLE

ARRAY 1
ARRAY 2
ARRAY 3
ARRAY 4
ARRAY 5
ARRAY 6

POLE ARRAY 7

STRUCTURE
TYPE ARRAY#

5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS

5 UNITS 76.87 KW 3841.66125 UNITS
5 UNITS 76.87 KW 3841.66125 UNITS

430.48 KW

645.72 KW

445.85 KW

691.84 KW

 TOTAL
SIZE DC COMBINER BOXES

SUB ARRAYS DESCRIPTION

(2) DC COMBINER
BOXES
(14) BRK 1500V
250A

(3) DC COMBINER
BOXES
(14) BRK 1500V
250A

(3) DC COMBINER
BOXES
(10) BRK 1500V
200A

(2) DC COMBINER
BOXES
(14) BRK 1500V
250A
(1) DC COMBINER
BOXES
(10) BRK 1500V
250A

(700 UND)

(1050 UND)

(725 UND)

(1125 UND)

DC WIRE DISTRIBUTION LENGTH: 570Ft APROX.

DC WIRE DISTRIBUTION PLAN
NOT TO SCALE
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DC WIRE
DISTRIBUTION PLAN
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GENERATION PANEL
600A, @ 480V

INV.-1
150 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

350 PV MODULES 615W

25

INV.-1
150 KW

AC FUSE
DISCONNECT

SWITCH
600A

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

350 PV MODULES 615W

25

GENERATION PANEL #3
600A, @ 480v

INV.-3
125 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

225 PV MODULES 615W

25

INV.-5
125 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

250 PV MODULES 615W

25

INV.-4
125 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

250 PV MODULES 615W

25

INV.-3
150 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-6

25

01

STR-9

01

STR-1

25

01

STR-5

25

350 PV MODULES 615W

25

INV.-5
125 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-6

25

01

STR-10

01

STR-1

25

01

STR-5

25

350 PV MODULES 615W

25

INV.-4
150 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-6

25

01

STR-10

01

STR-1

25

01

STR-5

25

350 PV MODULES 615W

25

INV.-9
150 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

350 PV MODULES 615W

25

INV.-11
172 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-10

25

01

STR-17

01

STR-1

25

01

STR-9

25

425 PV MODULES 615W

25

INV.-10
150 KW

DC COMBINER BOX
W / DISCONNECT

SWITCH

01

STR-8

25

01

STR-14

01

STR-1

25

01

STR-7

25

350 PV MODULES 615W

25

GP-1
GROUND
ARRAY

GP-3
SUB ARRAY 2

225A 225A 200A 200A

200A

AC FUSE
DISCONNECT

SWITCH
600A

AC FUSE
DISCONNECT

SWITCH
800A

AC FUSE
DISCONNECT

SWITCH
800A

GENERATION PANEL #2
800A, @ 480V

GP-2
SUB ARRAY 1

225A 225A

225A

GENERATION PANEL #4
800A, @ 480V

GP-4
SUB ARRAY 3

225A 300A

225A

600A
65 KAIC

800A
65 KAIC

600A
65 KAIC

800A
65 KAIC

1200A
65 KAIC

1200A
65 KAIC

F1 F2 F3 F4 F5 F6

800A
65 KAIC

F6

3000 AMPS,480V BUS KAIC:65

TO
 M

AI
N

 B
U

S

3000A

59 27
81 27O

U

59N 50/51

PRI: 480V
CAT. 468-480

0.6% ACC
7.5VA, 10KV BIL

RATIO 4:1

PT'S (3)

CT
(3) 1200:5

4.16kV

480V
750kVA

PT'S (3)

50 87

51N 50N

51

86

CT'S
(1)1200:5

CT'S
(3)1200:5

4.16kV LINE 7805

LOAD BREAK GANG OPERATED SWITCH

LUMA / PREPA
LINE #7805
4.16kV

15kV, BIL: 250kV

SEL 787

TRIP
(VCB)
VACUUM CIRCUIT BREAKER

SEL
751-A

FROM
GP-1

GROUND
ARRAY

FROM
GP-2
SUB

ARRAY 1

FROM
GP-3
SUB

ARRAY 2

FROM
GP-4
SUB

ARRAY 3

BATTERY
PACK 1

GROUNDING
TRANSFORMER

TRIP

BATTERY
PACK 2

MAIN SWITCHGEAR

V V V V V V V V V V V

CLABEL CLABEL CLABEL CLABEL

W Y Y M

FR
O

M
 S

EL
 7

87

LEGEND:

CT= CURRENT TRANSFORMER
PT= POWER TRANSFORMER
GP= GENERATION PANEL
INV= SOLAR INVERTER
M= METER

CABLE SCHEDULE

CONDUIT TYPE

CONDUIT SYZE

CONDUCTOR TYPE

CONDUCTOR SYZE

QUANTITY OF CONDUCTORS

GROUND CABLE / SIZE

V W

#2  GREEN

1" 3"

RHH/USE

#10  AWG

1 BRW  1 ORG
1 YLW

RHW-2

1 RED 1 BLK

4/0  AWG

Y

3"

#1/0  GREEN#10 GREEN

250KCMIL

M

3"

#1/0  GREEN

1 RED  1 BLK
1 WHT

1 RED  1 BLK
1 WHT

 SCH-40 SCH-40 SCH-40 SCH-40

RHH/USE RHH/USE

350KCMIL

CABLE RUN TYPE SINGLE PARALLEL PARALLEL PARALLEL

Z

3"

SCH-40

1 2 3 4 5 6 7 8 9 10 11
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B

C

D
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H
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G
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PV MODULES
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SYSTEM INTERCONNECTION & CONTROL ONE-LINE DIAGRAM

NEW
SWITCHGEAR

MEGAPACK #1
 2,500 KWh

AC

ELECTRO-
MECHANICAL
CONTACTOR

SEL
700G

STATUS

ON / OFF

TESLA
CONTROLLER

24 VDC

LEGEND:

                           POWER LINES
                           CONTROL LINES
                           COMMUNICATION LINES
                           CT'S, PT'S LINES

VOLTAGE / FREQ.

VOLTAGE / FREQ.

GROUNDING
TRANSFORMER

PROTECTION
BREAKER

1,200

AC MEGAPACK #2
2,500 KWh

4,160V

ELECTRO-
MECHANICAL
CONTACTOR

SEL
700G

STATUS

ON / OFF

VOLTAGE / FREQ.

VOLTAGE / FREQ.

PROTECTION
BREAKER

1,200

24 VDC

SEL
735

CT'S, PT'S

SEL
735

CT'S, PT'S

4,160V
UTILITY

480V
750 KVA

TRANSFORMER

4,160V 480V
750 KVA

TRANSFORMER
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ISLANDING
CONTACTOR

A1

ISLANDING CONTROL CONNECTION DIAGRAM

FROM UTILITY
480 VAC 3 PHASE

A2

NC

NC

NO

NO

ISLANDING CONTROLLER
(SEL-700G)

TO
LAN 1

NETWORK
SWITCH

A

C

01 02

01

02
OUT 301

09

10
IN 301

11

12
IN 302

X1

UPS

120 VAC

480 VAC
100VA

10A

TO MICROGRID

X2

1 2 3 4 5 6 7 8 9 10 11
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B
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D
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ISLANDING CONTROL
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06 0A

BOX
JUNCTION

BACK VIEW - GP PEDESTAL BASE
NOT TO SCALE

5

    GP
   600A
   VAC

GP

8'
-7

"

1'-4"2'-7"

1'
-1

1"
5'

-8
"

1'
-0

"

NOTE: THE DIMENSIONS OF THE PEDESTAL BASE
            MAY VARY ACCORDING TO THE
            DISTRIBUTION PANEL TO BE INSTALLED.

FRONT VIEW - GP PEDESTAL BASE
NOT TO SCALE

2FRONT VIEW - GP PEDESTAL BASE
NOT TO SCALE

1
E-10

BACK VIEW - GP PEDESTAL BASE
NOT TO SCALE

4

1'-8"

2'
-0

"

J B

SECTION - JB PEDESTAL BASE
NOT TO SCALE

6

PVC CONDUIT 2" FROM INVERTERS
SHOULD BE LOCATED TO NORTH
COLUMN IN THE CARPORTS TO
GENERATION PANEL
(BREAKERS FOR EACH INVERTERS).

BACK VIEW
PEDESTAL BASE

NOTES:
- GENERATION PANEL SHOULD

          BE LOCATED TO THE NORTH.

NOTE:
- BACK TO BACK GENERATION PANEL.

FRONT VIEW - GP PEDESTAL BASE
NOT TO SCALE

3

PVC CONDUIT 3" FROM GENERATION PANEL
TO MAIN DISTRIBUTION PANEL
SHOULD BE INSTALLED AT THE
EXISTING ELECTRIC ROOM
(BREAKERS FOR EACH GP).

PVC CONDUIT 3" FROM
JUNCTION BOX
TO GENERATION PANEL
(BACK TO BACK GP)

PVC CONDUIT 3"
TO GENERATION PANEL
(BACK TO BACK JB)

    GP
   600A
   VAC

JUNCTION
BOX

PVC CONDUIT 3" FROM
JUNCTION BOX
TO GENERATION PANEL
(BACK TO BACK GP)

BACK VIEW
PEDESTAL BASE

E-10 E-10

E-10E-10E-10

PEDESTAL TYPE ISOMETRIC
NOT TO SCALE
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PEDESTAL TYPE 
ISOMETRIC
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TOP VIEW - PULL BOX
NOT TO SCALE

PRECAST COVER TOP VIEW
NOT TO SCALE

PRECAST COVER SECTION
NOT TO SCALE

B
E-5

A
E-5

1

3 3

6

1

5

4

3

FINISHED
PAVEMENT

FINISHED
PAVEMENT

6

SECTION A - PULL BOX
NOT TO SCALE

SECTION A - PULL BOX
NOT TO SCALE

SECTION B - PULL BOX
NOT TO SCALE

SECTION B - PULL BOX
NOT TO SCALE

1

5

4

3

1 1

FINISHED
PAVEMENT

FINISHED
PAVEMENT

6 6

PULL BOX B & C DETAIL
NOT TO SCALE

TOP VIEW - PULL BOX
NOT TO SCALE

PRECAST COVER TOP VIEW
NOT TO SCALE

PRECAST COVER 36"X36" SECTION
NOT TO SCALE

B
E-5

A
E-5

1

3 3

6

1

5

4

3

FINISHED
PAVEMENT

FINISHED
PAVEMENT

6

SECTION A - PULL BOX
NOT TO SCALE

SECTION A - PULL BOX
NOT TO SCALE

SECTION B - PULL BOX
NOT TO SCALE

SECTION B - PULL BOX
NOT TO SCALE

1

5

4

3

1 1

FINISHED
PAVEMENT

FINISHED
PAVEMENT

6 6

FRAME & COVER 36"X36"
(COV-100 & FRA-100)

7

5" 4'-0" 5"

4'-10"

5"

4'
-5

"

4'
-0

"
5"

5" 4'-0" 5"

4'-10"
4'

-5
"

4'
-0

"
5"

5" 4'-0" 5"

4'-10"

4'
-5

"

4'
-0

"
5"

5" 4'-0" 5"

4'-10"

4'
-5

"

4'
-0

"
5"

5" 4'-0" 5"

4'-10"

4'
-0

"
5"

4'
-1

0"

4'
-0

"
5"

5"

4'
-1

0"

5" 4'-0" 5"

4'-10"

3'
-4

"

3'
-0

"
4"

4" 3'-0" 4"

3'-8"

4" 3'-0" 4"

3'-8"

4"
3'

-0
"

4"

3'
-8

"

3'
-4

"

3'
-0

"
4"

4" 3'-0" 4"

3'-8"

3'
-4

"

3'
-0

"
4"

4" 3'-0" 4"

3'-8"

3'
-4

"

3'
-0

"
4"

4" 3'-0" 4"

3'-8"

3'
-0

"
4"

4"

3'
-8

"

4" 3'-0" 4"

3'-8"

PULL BOX D & E DETAIL
NOT TO SCALE

PULL BOXES TYPE PLAN
NOT TO SCALE

KNOCKOUT KNOCKOUT

KNOCKOUT

B
E-5

A
E-5

PULL IN IRON

PULL IN IRON

CONDUIT AREA
ENTRANCE

PULL IN IRON

PIT

CONDUIT AREA
ENTRANCEPULL IN

IRON

B
E-5

A
E-5

FINISHED
PAVEMENTFINISHED

PAVEMENT

PIT

PULL BOX C DETAIL
NOT TO SCALE

SECTION B - PULL BOX - SIZE TBD
NOT TO SCALE

SECTION A - PULL BOX  - SIZE TBD
NOT TO SCALE

5" 7'-0" 5"

7'-10"

5"
4'

-6
"

5"

5'
-4

"

5"
4'

-0
"

6"

4'
-1

1"

5'-4"

1'-2" 3'-0" 1'-2"

6"
2'

-2
"

4'-6"

5" 5"

1'-11" 4'-0" 1'-11"

7'-10"

5"
3"

1'
-6

"

1'
-0

"
1'

-0
"

6"

5"
4'

-0
"

6"

4'
-1

1"

5" 7'-0" 5"

7'-10"

1'
-2

"
3'

-0
"

1'
-2

"

1'-11" 4'-0" 1'-11"

1'-3" 1'-0" 2'-6" 1'-0" 1'-3"

PULL BOX NOTES:

          PRE-FABRICATED CONCRETE UNDERGROUND PULL BOX 4'X4'X4'
          & PULL BOX 3'X3'X3'.

          CONCRETE ENVELOPE AS PER CORRESPONDING SECTION.

          PVC CONDUITS 4" SCHEDULE 40 (SEE PAGE 9 - CABLE
          SCHEDULE).

          PVC CONDUIT 2" SCHEDULE 40 (SEE PAGE 9 - CABLE SCHEDULE).

          PVC CONDUIT 1" SCHEDULE 40 (SEE PAGE 9 - CABLE SCHEDULE)
          COMMUNICATION CABLE.

          FRAME COVER FOR DRIVEWAY.

          PVC CONDUIT 4" SCHEDULE 40 (SEE PAGE 9 - CABLE SCHEDULE).
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Wind Load Calculations based on ASCE 7-16

Design Information :

Project Name : AgriVoltaics 5x5 revision - V2Jb
Designer : MT_SKYCIV AutoDesigner
Company : MT Solar
Units : Imperial
Notes : Snow loads based on monoslope structure

The structure is located in 8WV9+FHJ, Moca, 00676, Puerto Rico categorized as Exposure C (assumed to be homogeneous
for the selected wind direction). The wind load calculation for the structure - Main W Force Resisting System (MWFRS) - is

Figure 1. Site location.

Building Length, 18.75 ft

Building Width, 39.50 ft

Mean Roof Height, 7.66 ft

Roof Profile Open Monoslope

Roof Pitch Angle, 4.00°

Structure Type Main Wind Force Resisting System (MWFRS)

Wind Blockage Empty Under

Figure 2. Building parameters.

Figure 26.5-1
· Basic Wind Speed,
Wind speed for the address is 165 mph (defined by the user) for Risk Category I and was calculated using
Triangular Interpolation Network (TIN) method from points with known wind speed values based on Figu
26.5-1 of ASCE 7.

Parameter Value

L

B

h

θ

 V

· Wind Directionality Factor,

Table 26.6-1  - Wind Directionality Factor
For buildings

· Topographic Factor,

Section 26.8.1  - Topographic Factor
For the selected wind source direction, either the terrain is relatively a flat surface or the structure is outside
the local topographic zones.

For calculating the topographic factor, the detected topography for the selected wind source
 direction is Flat.

· Ground Elevation Factor,Section 26.9

 - Ground Elevation Factor

Section 26.9  - Ground Elevation Factor

· Velocity Pressure Exposure Coefficient,

Section 26.10  - Velocity Pressure Exposure Coefficient

For

Section 26.10  - Velocity Pressure Exposure Coefficient

For

Table 26.11-1
Table 26.11-1
Section 26.10  - Velocity Pressure Exposure Coefficient

For

Elevation

h 7.66 0.849

For the selected wind source direction.

 - Velocity Pressure at h

· Velocity Pressure for All Directions

Section 26.8  - Topographic Factor

Section 26.10  - Velocity Pressure Exposure Coefficient

For

Section 26.10
 - Velocity Pressure Exposure Coefficient

For

Section 26.10.2  - Velocity Pressure at h

N C 0.849 1.000 0.850 0.989 165.000 49.752

NE C 0.849 1.000 0.850 0.989 165.000 49.752

E C 0.849 1.000 0.850 0.989 165.000 49.752

SE C 0.849 1.000 0.850 0.989 165.000 49.752

S C 0.849 1.000 0.850 0.989 165.000 49.752

SW C 0.849 1.000 0.850 0.989 165.000 49.752

W C 0.849 1.000 0.850 0.989 165.000 49.752

NW C 0849 1000 0850 0989 165000 49752

Kd

Kd=0.85

Kzt

Kzt=1

Ke

Ke

Ke=e−0.0000362E

Ke=0.98932

Where E=Site Elevation=296.49ft

Ke=0.98932

Kz

Kz
z<15ft

Kz=2.01×(15/zg)
2/α

Kz
15ft≤z≤zg

Kz=2.01×(z/zg)2/α

α=9.5
zg=900ft
Kz

z<15ft
Kz=2.01(15/zg) 2/α

Kz=0.84888

Where zg
α

=900ft
=9.5

Level Kz
(ft)

qh

qh

qh=0.00256 Kz Kzt Kd KeV 2

qh=49.752psf

Where Kz
Kzt
Kd

V
Ke

=Velocity Pressure Exposure Coefficient=0.84888
=Topographic Factor=1
=Wind Directionality Factor=0.85
=Basic Wind Speed=165mi/h
=Ground Elevation Factor=0.98932

Kzt

Kzt=(1+K1×K2×K3)≥1.0
2

Kz
15ft≤z≤zg

Kz=2.01×(z/zg) 2/α

Kz
z<15ft

Kz=2.01×(15/zg) 2/α

qh

qh=0.00256×Kz,h×Kzt×Kd×Ke×V
2

Direction Exposure
Category @

Kz
h=7.655ft

Kzt Kd Ke V qh
(mph) (psf)

· Net Pressure Coefficients,

Figure 27.3-4 to 27.
3-7

The net pressure coefficients, , are calculated using Figures 27.3-4 to 27.3-7 of ASCE 7-16

Windward 0.240 -1.260

Leeward -0.393 -0.047

Windward 1.040 0.340

Leeward 0.940 0.113

≤ h from windward edge -0.800 0.800

h to 2h from windward edge -0.600 0.500

> 2h from windward edge -0.300 0.300

· Gust Effect Factor,Section 26.11.1

 - Gust Effect Factor
The structure is assumed to be rigid.

· Design Wind Pressures (MWFRS)

Section 27.3.2  - Design Wind Pressure

For open buildings

· For Wind Pressure - 0°

Case A Case B

Windward 49.752 0.850 0.240 -1.260 10.149 -53.285

Leeward 49.752 0.850 -0.393 -0.047 -16.634 -1.974

Wind along L - 180°

9.373 ft  9.373 ft

10.149 psf

-16.634 psf

0° - Case A.

9.373 ft  9.373 ft

-53.285 psf
-1.974 psf

0° - Case B.

· Service Wind Pressure - 0°

CN

CN

Direction Surface
Case A

CN
Case B

CN

0

180

90

G

G=0.85

p

p=qh×G×CN

Direction Surface qh G
Case A

CN
Case B

CN p p

(psf) (psf) (psf)

0

Direction Surface p p
Case A Case B

Windward 6.090 -31.971

Leeward -9.980 -1.184

· For Wind Pressure - 180°

Case A Case B

Windward 49.752 0.850 1.040 0.340 43.981 14.378

Leeward 49.752 0.850 0.940 0.113 39.752 4.793

Wind along L - 0°

9.373 ft  9.373 ft

39.752 psf

 43.981 psf

180° - Case A.

9.373 ft  9.373 ft

4.793 psf 14.378 psf

180° - Case B.

· Service Wind Pressure - 180°

Case A Case B

Windward 26.389 8.627

Leeward 23.851 2.876

· For Wind Pressure - 90°

Case A Case B

≤ h from windward edge 49.752 0.850 -0.800 0.800 -33.832 33.832

h to 2h from windward edge 49.752 0.850 -0.600 0.500 -25.374 21.145

> 2h from windward edge 49.752 0.850 -0.300 0.300 -12.687 12.687

(psf) (psf)

0

Direction Surface qh G
Case A

CN
Case B

CN p p

(psf) (psf) (psf)

180

Direction Surface p p

(psf) (psf)

180

Direction Surface qh G
Case A

CN
Case B

CN p p

(psf) (psf) (psf)

90

7.655 ft  7.655 ft  24.19 ft

-33.832 psf
-25.374 psf

-12.687 psf

90° - Case A.

7.655 ft  7.655 ft  24.19 ft

33.832 psf
21.145 psf

12.687 psf

90° - Case B.

· Service Wind Pressure - 90°

Case A Case B

≤ h from windward edge -20.299 20.299

h to 2h from windward edge -15.224 12.687

> 2h from windward edge -7.612 7.612

Section 27.3.2
Section 28.3.5

In addition to the roof pressures for 90°, an additional horizontal wind load on open building should be
calculated for wind pressures parallel to the ridge in accordance with Section 28.3.5. We will assume
nd should be adjusted and be reduced based on the actual solidity ratio   and number of frames   - See Figure 28.3-2.

Section 27.3.2
Section 28.3.5  - Horizontal Wind Loads on Open or Partially Enclosed Buildings

For wind pressure parallel to the ridge (90°)

Section 27.3.2
Section 28.3.5  - Frame Width Factor

For , . Otherwise, .

Section 28.3.5  - Shielding Factor

Section 28.3.5  - Shielding Factor

Assumed to be equal to 1.0 and should be adjusted based on the actual wall solidity ratio  and number of frames .
Figure 28.3-1

Section 28.3.5
Using Zone 5 from Figure 28.3-1

Figure 28.3-1
Section 28.3.5

Using Zone 6 from Figure 28.3-1

Section 27.3.2
Section 28.3.5  - Horizontal Wind Loads on Open or Partially Enclosed Buildings

For wind pressure parallel to the ridge (90°)

Direction Surface p p

(psf) (psf)

90

KS=1.0
ϕ n

p

p=qh×[(GCpf) windward −(GCpf) leeward] ×KB×KS

KB

L<100ftKB=1.8−0.01L KB=0.8

KB=1.8−0.01∗L≤0.8
KB=1.6125

Where L=Building Length=18.746ft

KS
KS=0.6+0.073×(n−3)+(1.25×ϕ1.8)

KS=1
ϕ

(GCpf)windward =0.4

(GCpf) leeward =−0.29

p

p=qh[(GCpf) windward −(GCpf) leeward] KBKS

p=55.357psf

Where qh=Velocity Pressure at h=49.752psf

based on the Directional Procedure (Chapter 27) of ASCE 7. Moreover, the structure is classified as Risk Category I.
The location is elevated at 296.49 ft above mean sea leve

· Velocity Pressure,

Section 26.10.2

- Clear Wind Flow - as shown in Table below.

(GCpf) windward

(GCpf) leeward

KB
KS

=0.4
=−0.29
=Frame Width Factor=1.6125
=Shielding Factor=1
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IBC 2021 PILE DESIGN

· Required depth to resist lateral loads (ASD) · End-bearing Capacity (ASD)

STRUCTURAL CALCULATION SHEET (PILE DESIGN)

Input Description

Cross-section
Input Description Value

Material Properties

Input Description Value

Soil Parameters (IBC 1806)
Input Description Value

Loading
Load ASD LRFD

Groundline

48 in

6.
75

 ft

P
Vx

Mz

x
y

z

Allowable lateral pressure 150 psf/ft

Point of application of lateral load:

Considering x-direction:

Lateral force per section length

Moment per section length

Region American Standard

Concrete design code American Concrete Institute (ACI 318:2019)

Shape Cross-sectional shape Square

b Section width 48 in

D Section deph 48 in

f ′
ck Concrete compressive strength 2.5 ksi

fyk Yield strength of steel 60 ksi

db Rebar diameter #5 (0.625) in

cover Concrete cover 3 in

Soil type Sand, silty sand, clayey sand, silty gravel & clayey gravel

qa Allowable bearing pressure 2000 psf

R Allowable lateral pressure 150 psf/ft

P 11.92 kip 18.76 kip

Vx -0.65 kip -1.084 kip

Vz -0.323 kip -0.515 kip

Mx -0.215 kip-ft -0.343 kip-ft

Mz 24.44 kip-ft 40.49 kip-ft

R=

H=h1+h2+he=0+0+0=0 ft

Ho= = =−0.104Vx
1.57×D

−0.65
1.57×48

kip
ft

Required depth of embedment in earth:

Solving the cubic equation:

Considering z-direction:

Lateral force per section length

Moment per section length

Required depth of embedment in earth:

Solving the cubic equation:

Minimum embedded depth

Depth of pile required

Actual embedded length

Utilisation

UTILITY: 0.96

Allowable bearing pressure 2000 psf
Unit weight of concrete 0.15 kip/ft3

Cross-sectional area:

End-bearing pressure:

Utilisation

UTILITY: 0.37

· Lateral Soil Pressure (ASD)

Allowable lateral pressure 150 psf/ft

Length to least lateral dimension ratio:

L/D ratio ≤ 10. This pile is classified as a short pile.

Considering x-direction:

Distance from resting surface to pivot point:

Mo= = =3.892
Mz+(Vx×H)

1.57×D
24.44+(−0.65×0)

1.57×48
kip−ft

ft

L−(9× )−(12× )=0x
Ho×Lx

R
Mo
R

Le,x =6.472 ft

Ho= = =−0.051Vz
1.57×b

−0.323
1.57×48

kip
ft

Mo= = =−0.034
Mx+(Vz×H)

1.57×b
−0.215+(−0.323×0)

1.57×48
kip−ft

ft

−(9× )−(12× )=0L3 Ho×Lz
R

Mo
R

Le,z =−0.752 ft

Le,req =MAX[Le,x, Le,z]

=MAX[6.472,−0.752]=6.472 ft

Le=L−h2−he=6.75−0−0=6.75 ft

Ratio= = =0.959
Le,req

Le
6.472
6.75

qa=
wc=

A=b×D=48×48=16 ft2

q= = =745.1 psfP
A

11.92
16

Ratio= = =0.373
q
qa

745.1
2000

R=

= =1.688
L

MIN[b,D]
6.75

MIN[4,4]

a=
(4× × )+(3× × )Mo Le Ho L2

SkyCiv AutoDesigner Report - AgriVoltaics 5x5 revision - V2Jb

Earth pressure against the pile at a distance a/2 from the resting surface:

Allowable lateral soil pressure at a depth of a/2:

Utilisation - pressure at a depth of a/2

UTILITY: 0.85

Earth pressure against the pile at distance Le:

Allowable lateral soil pressure at a depth of Le:

Utilisation - pressure at a depth of Le

UTILITY: 0.92

Considering z-direction:

Distance from resting surface to pivot point:

Earth pressure against the pile at a distance a/2 from the resting surface:

Allowable lateral soil pressure at a depth of a/2:

Utilisation - pressure at a depth of a/2

Earth pressure against the pile at distance Le:

Allowable lateral soil pressure at a depth of Le:

(6×Mo)+(4×Ho×Le)

a= =4.56 ft
(4×3.892×6.75)+(3×0.104×6.75   )

(6×3.892)+(4×0.104×6.75)

p=
0.75×[(4×Mo)+(3×Ho×Le)]2

×[(3× )+(2× × )]L2 Mo Ho Le

p= =0.291
0.75×[(4×3.892)+(3×−0.104×6.75)] 2

6.75×[(3×3.892)+(2×−0.104×6.75)]2

kip
ft2

pa=R× =0.15× =0.342
a
2

4.56
2

kip
ft2

Ratio= = =0.85
p
pa

0.291
0.342

s= = =0.933
6×[(2×Mo)+(Ho×Le)]

L2

6×[(2×3.892)+(−0.104×6.75)]
6.752

kip
ft2

ps=R×Le=0.15×6.75=1.012 kip
ft2

Ratio= = =0.922
s
ps

0.933
1.012

a=
(4× × )+(3× × )Mo Le Ho L2

(6×Mo)+(4×Ho×Le)

a= =4.99 ft
(4×0.034×6.75)+(3×0.051×6.752)

(6×0.034)+(4×0.051×6.75)

p=
0.75×[(4×Mo)+(3×Ho×Le)] 2

×[(3× )+(2× × )]Le Mo Ho Le

p= =−0.029
0.75×[(4×−0.034)+(3×−0.051×6.75)] 2

6.75×[(3×−0.034)+(2×−0.051×6.75)]2

kip
ft2

pa=R× =0.15× =0.374
a
2

4.99
2

kip
ft2

Ratio= = =−0.077
p
pa

−0.029
0.374

s= = =−0.055
6×[(2×Mo)+(Ho×Le)]

L

2e

6×[(2×−0.034)+(−0.051×6.75)]
6.752

kip
ft2

ps=R×Le=0.15×6.75=1.012
kip
ft2

UTILITY: 0.05

· Shear force and bending moment (LRFD)
Considering x-direction:

Lateral force per section length

Moment per section length

Distance from resting surface to pivot point:

Max shear force located at depth a:

Max bending moment located at a depth of a/2:

Considering z-direction:

Lateral force per section length

Moment per section length

Distance from resting surface to pivot point:

Max shear force located at depth a:
Ratio= = =−0.054

s
ps

−0.055
1.012

Ho= = =−0.173Vx
1.57×D

−1.084
1.57×48

kip
ft

Mo= = =6.448
Mz+(Vx×H)

1.57×D
40.49+(−1.084×0)

1.57×48
kip−ft

ft

a=
(4× × )+(3× × )Mo Le Ho L2

(6×Mo)+(4×Ho×Le)

a= =4.56 ft
(4×6.448×6.75)+(3×0.173×6.752)

(6×6.448)+(4×0.173×6.75)

E= = =37.36 ftMo
Ho

6.448
−0.173

Vmax,x =(Ho×D)×[1−[3×( +3)× ]+[4×( +2)× ]]4×E
Le

( )a
Le

2 3×E
Le

( )a
Le

3

Vmax,x =(−0.173×48)×[1−[3×( +3)× ]+[4×( +2)× ]]4×37.36
6.75

( )4.56
6.75

2 3×37.36
6.75

( )4.56
6.75

3

Vmax,x =7.232 kip

Mmax,x =(Ho×D×Le)×[( + )−[( +3)× ]+[( +2)×
E
Le

a
2×Le

4×E
Le

( )a
2×Le

3
3×E

Le
( )a
2×Le

Mmax,x =(−0.173×48×6.75)×[( + )−[( +3)× ]+[( +2)×37.36
6.75

4.56
2×6.75

4×37.36
6.75

( )4.56
2×6.75

3 3×37.36
6.75

( 4.56
2×6.75

Mmax,x =23.98 kip−ft

Ho= = =−0.082Vz
1.57×b

−0.515
1.57×48

kip
ft

Mo= = =−0.055
Mx+(Vz×H)

1.57×b
−0.343+(−0.515×0)

1.57×48
kip−ft

ft

a=
(4× × )+(3× × )Mo Le Ho L2

(6×Mo)+(4×Ho×Le)

a= =4.99 ft
(4×0.055×6.75)+(3×0.082×6.752)

(6×0.055)+(4×0.082×6.75)

E= = =0.666 ftMo
Ho

−0.055
−0.082

Vmax,z=(Ho×b)×[1−[3×( +3)× ]+[4×( +2)× ]]4×E
Le

( )a
Le

2 3×E
Le

( )a
Le

3

Max bending moment located at a depth of a/2:

· Minimum Reinforcement Check (LRFD)
Gross area of concrete:

Main Reinforcement

Required reinforcement:

Maximum reinforcement:

Minimum reinforcement:

Governing minimum reinforcement area:

Minimum number of reinforcements:

Minimum spacing:

Total reinforcement area:

Shear Reinforcement

For main reinforcement  1.41 in: Use #3(0.375 in)

Maximum spacing of shear Reinforcements:

Detailing Summary

=(−0.082×48)×[1−Vmax,z [3×( +3)× ]+[4×( +2)× ]]4×0.666
6.75

( )4.99
6.75

3×0.666
6.75

( )4.99
6.75

3

Vmax,z =0.28 kip

Mmax,z=(Ho×b×Le)×[( + )−[( +3)× ]+[( +2)× ]]E
Le

a
2×Le

4×E
Le

( )a
2×Le

3 3×E
Le

( )a
2×Le

4

Mmax,z=(−0.082×48×6.75)×[( + )−[( +3)× ]+[( +2)× ]]0.666
6.75

4.99
2×6.75

4×0.666
6.75

( )4.99
2×6.75

3 3×0.666
6.75

( )4.99
2×6.75

4

Mmax,z =0.752 kip−ft

Ag=b×D=48×48=2304 in2

Ast,req = = =−84.27 i
P−(0.85×f ′ × )ck Ag

fyk−(0.85×f ′ )ck

18.76−(0.85×2.5×2304)
60−(0.85×2.5)

n2

Ast,max =0.08×Ag=0.08×2304=184.3in2

Ast,min =0.0018×Ag=0.0018×2304=4.147in2

(0.0018×Ag)≤Ast,req ≤(0.08×Ag)

Amin=4.147 in

Abar=0.307 in2

nmin= = =14Amin
Abar

4.147
0.307

srebar=MAX[1.5,1.5×db]=MAX[1.5,(1.5×0.625)]=1.5 in

Use: n=16pcs at 1.5 in minimum spacing

Ast=16×0.307=4.909 in2

≤

s=MIN[16×db,48×db,ties,MIN(b,D)]=MIN[(16×0.625),(48×0.375),MIN(48,48)]=10 in

Main reinforcement #5 (0.625 in) - 16pcs at 1.5 in min. spacing

· Axial Compression Strength (LRFD)

Allowable axial compressive strength:

Utilisation

UTILITY: 0.01

· Shear Strength LRFD)
Effective shear width 48 in

Effective shear depth 44.31 in

Shear reinforcement area 0.221 in2
Shear reinforcement spacing 10 in
Concrete type factor (Normal concrete) 1
Strength reduction factor for shear 0.75

Maximum shear in the x-direction 7.232 kip

Maximum shear in the z-direction 0.28 kip

Max shear strength of concrete:

Shear strength of concrete:

Governing shear strength of concrete:

Shear strength of steel (a):

Shear strength of steel (b):

Governing shear strength of steel:

Allowable shear strength:

Utilisation

UTILITY: 0.04

· Flexural Strength (LRFD)
Concrete type factor (Normal concrete) 1
Strength reduction factor for flexure 0.65

Modulus of steel reinforcement 200e3 ksi

Maximum concrete strain 0.0030
Yield strain of steel fy/Es 0.0003

Section width 48 in

Distance to the compression rebar 3.688 in

Distance to the tension rebar 44.31 in

Total bar area 4.909 in2
Maximum applied axial load 18.76 kip

Maximum moment in the x-direction 23.98 kip-ft

Maximum moment in the z-direction 0.752 kip-ft

Shear reinforcement #3 (0.375 in) at 10 in max. spacing

ϕ =ϕ×PN 0.8×[(0.85×f ′ ×[ − )+( × )]ck Ag Ast] fyk Ast
ϕPN=0.65×0.8×[(0.85×2.5×[2304−4.909])+(60×4.909)]=2694 kip

Ratio= = =0.007
P

ϕPN
18.76
2694

bw=
d=

Av=
s=
λ=
ϕ=

Vmax,x =
Vmax,z =

Vc,max =5×λ× f ′ × ×d=5×1× ×48×44.31=531.8 kip
ck√ bw 2.5√

Vc,a =(2×λ× f ′ +MIN[ ,(0.05× )])×( ×d)
ck√

P
6×Ag f ′

ck bw

Vc,a =(2×1×√2.5+MIN[ ,(0.05×2.5)])×(48×44.31)=215.6 kip18.76
6×2304

Vc=MIN[Vc,max,Vc, a] =MIN[531.8,215.6]=215.6 kip

Vs,a =8× f ′ × ×d=8× ×48×44.31=850.8 kip
ck√ bw 2.5√

Vs,b = = =58.73 kip
Av×fyk×d

s
0.221×60×44.31

10

Vs=MIN[Vs, a, Vs,b] =MIN[850.8,58.73]=58.73 kip

ϕVn=ϕ×(Vc+Vs)=0.75×(215.6+58.73)=205.7 kip

Vmax=MAX[7.232,0.28]=7.232 kip

Ratio= = =0.035Vmax
ϕVn

7.232
205.7

λ=
ϕ=

Es=
εc=
εy=
b=

ds=
d=

As=
P=

Mmax,x =
Mmaxz =

Compressive force due to concrete:

Compressive force due to bars in compression:

Tensile force due to bars in tension:

Interaction Diagram Summary
Point Case Mr Pr

Uniaxial Bending Check

Interaction Diagram

Moment (kNm)

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Ax
ia

l l
oa

d 
(k

N
)

-500.00

0.00

500.00

1000.00

1500.00

2000.00

2500.00

3000.00

Interaction Diagram Capacity line Uniaxial design load Horizontal projection

P1

P2

P3

P6 P5 P4

(675.32, 528.32)

a=30(.2435.98, 18.76)

b=826.98

(504.69, 18.76)

Segment Signed Distance

Utilisation

UTILITY: 0.04

Biaxial Bending Check
Maximum moment in the x-direction 23.98 kip-ft

Maximum moment in the z-direction 0.752 kip-ft

Nominal uniaxial moment strength about the x-axis 504.7 kip-ft

Nominal uniaxial moment strength about the z-axis 504.7 kip-ft

Interaction exponent 1

β1=0.85

Crc=0.85×β1×f ′ ×b×cc

Crs=f1×Asc
ε1=(c−ds)× εc

c
f1=Es×ε1 (ε1<εsy), f1=fy (ε1≥εsy)

Trs=f2×Ast
ε2=(d−c)× εcu

c
f2=Es×ε2 (ε2<εsy), f2=ϕ×  ( ≥ )s fy ε2 εsy

P1 Pure Tension 0 -265.1

P2 Pure Bending 498.4 0

P3 Balanced Failure 1303 2402

P4 Decompression 1077 2629

P5 Compression Limit 982 2694

P6 Pure Compression 0 2694

Mf=MAX[23.98,0.752]=23.98 kip−ft

P1 - P2 239.3

P2 - P3 455.8

P3 - P4 2588

P4 - P5 2748

P5 - P6 2675

Status PASS: Point lies inside the curv
e

Ratio= = =0.036
a

a+b
30.45

30.45+827

Mmax,x =
Mmax,z =

Mnox=
Mnoz=

α=

According to Bresler (method B):

UTILITY: 0.05

Results Summary

Result Name Results

PILE DETAILS

Length of the pile 6.75 ft

Dimensions 48 x 48 in

Main bar reinforcement #5-16pcs at 1.5 in min.

Shear reinforcement #3 at 10 in max.

UTILISATIONS

Required depth 0.96

End-bearing capacity 0.37

pa 0.85

ps 0.92

Axial compression strength 0.01

Shear strength 0.04

Uniaxial bending strength 0.04

Biaxial bending strength 0.05

( ) + =1.0
Mmax,x
Mnox

α

( )
Mmax,z
Mnoz

α

( ) + =0.049
23.98
504.7

1
( )0.752

504.7

1

3

z

RESULTS

RESULTS

e

2

e

e

RESULTS

2

UTILITY: 0.08

RESULTS

e

RESULTS

e

e

2

RESULTS

RESULTS
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9"

E-W OVERHANG

HORIZONTAL PIPE

FRONT LEG VERTICAL PIPE

GROUND MOUNT STRUCTURE

PV MODULE LANDSCAPE

E-W LEG SPACING

FRONT

TOP
HORIZONTAL PIPE

GROUND MOUNT STRUCTURE

PV MODULE LANDSCAPE

FRONT LEG VERTICAL PIPE

GROUND MOUNT STRUCTURE

PV MODULE LANDSCAPE

REAR LEG VERTICAL PIPE

HORIZONTAL PIPE

E-W LEG SPACING

SIDE
TOP

TOP
39'-4"

18
'-1

0"

FRONT SIDE

FRONT

PV MODULE LANDSCAPE

MT SOLAR WING 57"
BEAM

POLE 7'X6"

SPREAD CLAMP

PERLIN

PV MODULE LANDSCAPE

MT SOLAR H FRAME
W/CENTER BEAM

MT SOLAR SPLICE 90"
BEAM

PURLIN

7'X6" POLE
POLE CAP
ADJUSTER PIPE

PV MODULE LANDSCAPE

UNIRAC STANDARD
RAIL

RACK ANCHORAGE

CLAMPING SYSTEM

PV MODULE LANDSCAPE
STANDARD RAIL

TILT LEG 8.5"
TILT LEG 8.5"

CLAMPING SYSTEM

UNIRAC STANDARD RAIL

GROUND MOUNT STRUCTURE (GROUND MOUNT SYSTEM)

SUB ARRAY 2 - 3 STRUCTURE ( POLE MOUNT SYSTEM)

SUB ARRAY 2 - 3 STRUCTURE ( ROOF MOUNT SYSTEM)
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1.1 CONSTRUCTION CODES & DESIGN

1.1.1 ACI 318-08 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

1.1.2 SPECIFICATION FOR MASONRY STRUCTURE ACI 530-05, ASCE 5/TMS 402-05

4.1 CONCRETE
4.1.1 4.1.3 CONCRETE ON SLAB   …………………………….2,500 PSI
4.1.2 CONCRETE ON FOOTING………………………………..3,000 PSI

CONCRETE SHALL CONSIST OF 1’’ MAXIMUM AGGREGATE CONCRETE MIX WITH
SLUMP BETWEEN 6’’ AND 7’’ AT THE TIME OF PLACEMENT.

4.1.6 METHOD OF CONCRETE FORMING, PLACEMENT AND CURING SHALL BE
CONDUCTED IN ACCORDANCE WITH THE SPECIFICATIONS AS STATED.

4.1.7 CONCRETE PLACEMENT PRACTICES SHALL BE IN ACCORDANCE WITH ALL ACI-
MANUAL OF CONCRETE PRACTICE 2009 LAST EDITION

4.2 REINFORCED STEEL
4.2.1 REINFORCED STEEL SHALL BE ASTM A615-94 F’Y = 60 KSI
4.2.2 LAP SPLICE NOT LESS THAN 40 TIMES THE DIAMETER OF THE BAR, #5 BAR ≥
25’’, #4 ≥ 20”, #3 ≥ 15”
4.2.3 ALL DIMENSIONS PERTAINING TO THE LOCATION OF REINFORCING ARE TO THE
CENTER LINE OF EACH BAR EXCEPT WHERE THE COVER DIMENSION IS SHOWN
TO THE FACE OF THE CONCRETE.

4.2.5 COVER REQUIREMENTS
4.2.5.1 CONCRETE FORMED AGAINST EARTH………………MIN 3"
 4.2.5.2 CONCRETE EXPOSED TO EXTERIOR …………………. MIN 2”

4.2.7 EDITION
ALL DETAIL REINFORCEMENT IN ACCORDANCE WITH THE ACI 315 LATEST EDITION

STRUCTURAL NOTES FOR FOUNDATION SPECIFICATIONS

5'-0"

4'-0"

+/-0.00

ISOLATED FOOTING
4'X4'

COMPACTED SOIL

LEAN CONCRETE
BLINDING

 e=2"

8" GALVANIZED STEEL SCH-40 COLUMN

WATERPROOFING SEALANT

CONCRETE FOUNDATION
F'C:4000PSI

COLUMN FOOTING DETAIL
NOT TO SCALE

SIDE VIEW

7'
-0

"

1REBAR #4@6" C.C BOTH WAYS

4'
-0

"

4'-0"

#4 REBAR OR 1/2" DIAMETER BOLT,
16" LONG, PASSING THROUGH
STEEL COLUMN AS ANCHOR IN

CONCRETE, SPACED @ 12" O.C.
Ø5/8" HOLE

1'

FRONT VIEW
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MOUNTING HOLE POSITION

+5400Pa/-4000Pa

THE MODULE SHALL BE DIRECTLY ATTACHED
 TO THE PURLIN USING A SELF-DRILLING SCREW
INSTALLED THROUGH THE 0.354"x0.55" FACTORY

MOUNTING HOLE.

THE SELECTED ANCHORAGE METHOD
IS INSTALLATION METHOD O-A IN ACCORDANCE

 WITH THE CANADIAN SOLAR INSTALLATION MANUAL,
ADAPTED TO MODEL CS6.2-66TB-H.** PURLIN TYPE "C"

4"

5/16" STAINLESS STEEL  BOLT  HEX HEAD, 1 3/8" – 1 9/16"

5/16" BELLEVILLE (CUPPED) WASHER

5/16" STEEL WEDGE LOCK WASHERS
2.5"

INSTALLATION
MODULE -PURLIN

INSTALLATION
MODULE

H-FRAME EXTRA HEAVY DUTY (XD) 90" ALWAYS

4'-0"

LENGTH OF PIVOT AND ADJUSTER PIPE

SPAN BETWEEN 90" H-FRAME BEAMS

SPREAD CLAMPS

SPREAD CLAMP ATTACHED
TO BEAM BY WELDING

MATERIAL CONNECTION
TO PURLIN BY 58"BOLT.

4'-0"

STRUCTURE CONNECTIONS

H-FRAME SIDE VIEW

SPREAD CLAMPS INSTALLATION
ZONE

USE 58" BOLT WITH BELLEVIEW WASHER , CUPPED WASHER AT THE BOLT HEAD AND NUT.

MOUNTING ZONE OF A PHOTOVOLTAIC MODULE

H-FRAME SIDE VIEW

5/16" TEFLON WASHER

5/16" STEEL WEDGE LOCK WASHERS

( AT SCREW HEAD AND NUT)

5/16" HEXAGONAL NUT

PTFE (TEFLON) WASHER SHALL BE INSTALLED BETWEEN
THE PV MODULE FRAME AND THE PURLIN TO PREVENT
DIRECT CONTACT BETWEEN DISSIMILAR MATERIALS
AND REDUCE THE RISK OF GALVANIC CORROSION.

SPREAD CLAMP SHALL BE WELDED
TO THE BEAM AND FASTENED TO THE
PURLIN  USING 5/8" Ø BOLTS WITH
FLAT WASHERS AND HEX NUTS.
SEE DETAIL.

PV MODULE

PURLIN

SPREAD CLAMP - BEAM DETAIL

1'
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"
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