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UNIVERSITY OF HOUSTON 
Campus Facilities Planning Committee 

Agenda Item Description Form 
 
 
1. Item: Solar Panel Ground Installation at ERP 19 

2. Requesting Department: Center for Innovation and Partnerships (CIP) 

3. Contact Names & Phone Numbers:  Ryan Black, CIP Program Manager, 713-743-6402;  
                                                                          Tom Campbell, CIP Interim Exec Dir, 713-743-0553 
4. Presenter: Ryan Black 

5. Recommendation/Action Requested: CIP seeks approval to receive a donation of 40x 
solar panels to be installed on the grass knoll adjacent to the north-northeast side of 
ERP 19. These solar panels will tie into the ERP 19 power grid network.  

6. Summary: Potential licensee(s) of Dr. Randall Lee’s (UH faculty) coating technology 
desire(s) to determine whether this coating is a commercially-viable product for solar 
panels. The solar panels will primarily serve the needs of a four-year experiment 
designed to support that objective. This experiment will also support research as a UH 
start-up business, Vescence, representing the Dr. Lee’s coating, won first place ($50K) in 
the Department of Energy’s clean-tech business plan competition.  

Secondarily, the solar panels can be tied into the power grid at ERP, perhaps to 
supplement power requirements for ERP 19 or power potential car charging stations for 
an adjacent public parking area that may have future development. 

Crius Energy, LLC has agreed to donate and install 40x solar panels on the grass knoll 
adjacent to the north-northeast side of ERP 19 near ERP 19. The solar panels will be the 
property of UH for the life of the panels, approx. 25 years. Crius has agreed to pay for 
the materials, design, and installation of the panels, and has also agreed to provide a 5-
year limited maintenance contract should UH choose to require.  

Crius’ total estimated cost for material and labor is about $30,000 - $40,000.  

7. Proposed Start Date: TBD. Negotiations between Tom Campbell, Dr. Randall Lee, Doug 
Mathis, and Vescence are on-going.  
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8. Supporting Documentation Description: See Solar Panel Memo dated 8/30/17 
outlining the details of the project including solar panel specs, installation location, and 
warranty templates. 
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Date: 8/30/2017 
From: Ryan Black, Program Manager, CIP 
To: All Involved with Solar Panel Donation Project 
Subject: MEMO Describing Considerations and Next Steps for Donation of Solar Panels to 
UH as Gift 
 
Introduction: This memo describes the details surrounding an offer to donate solar 
equipment, and the installation thereof, to the University of Houston (UH) for the UH Gift 
Acceptance Committee to consider. Contact information for each party and supporting 
documentation are also provided.  
 
Name of Donor:  Crius Energy, LLC 
 
Description of Item:  Crius Energy will donate to the UH 40x standard polysilicon solar 
panels of approximate size 77” x 39” and approximate weight of 50lbs. Crius Energy will 
select the model of solar panel used in this project based on price and availability upon 
time of purchase. Pictures and specifications of a typical solar panel, which represent >90% 
of panels used worldwide, are attached (Exhibit A). Solar Panels used in this project will fall 
within these specifications. 
 
Wattage output of these solar panels will be determined by Crius Energy at the time of 
purchase. Currently, estimated power output from each solar panel will be approximately 
340 watts. 
 
Purpose of Gift:  Dr. T. Randall Lee, the University of Houston’s Cullen Distinguished 
University Chair and Natural Sciences and Mathematics Associate Dean for Research 
professor, has developed a coating that, when applied to solar panels, has the potential to 
improve sustain power output by up to 40% over the life of the solar panel, and reduce 
maintenance of solar equipment and costs associated. Currently, solar panels must be 
cleaned and maintained quarterly regardless of the location of panels (urban or rural).   
 
Backed by the Division of Research, the licensee(s) of the technology desire(s) to determine 
whether this coating is a commercially-viable product for solar panels.  To that end, the 
solar panels will primarily serve the needs of a four-year experiment designed to support 
that objective.  This experiment will also support research as the UH start-up business 
representing the solar panel coating has advanced to the finals in the Department of 
Energy’s clean-tech business plan competition. 
 
Secondarily, the solar panels can be tied into the power grid at Energy Research Park 
(ERP) without the need for batteries, perhaps to supplement power requirements for ERP 
building 19 or power potential car charging stations for an adjacent public parking area 
that may have future development. 
 
Location: Solar panels will be location on the grass knoll lot on the NNE side adjacent to 
building 19 at the ERP (Exhibit B). Precise location of the solar panels in the grass knoll 
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area will depend on 3 primary factors: exposure to sun and shadows from the building and 
roof sign (picture 5), flatness of the ground, and what is most aesthetically pleasing to 
occupied offices with windows facing the north side of the building. Design engineers, 
along with Transwestern, FP/C, and other UH affiliates, will help identified most ideal 
location on the knoll. 
 
Installation: Adaptive Solar, LLC, subcontracted by Crius Energy, will install and maintain 
the solar panels. Estimated timeframe to install solar panels is 10 business days.  
 
Engineering Design: Renewable Design Solutions (RDS), subcontracted by Crius Energy, 
will provide engineering drawings for this project and will coordinate with FP&C 
throughout the design phase. RDS will also act as project manager for the installation on 
behalf of Crius Energy.  
 
Warranty: Solar panels come with a standard 25-year production warranty, guaranteeing 
80% output after 25 years. Exhibit C is an example of such a warranty. The coating 
technology will not negate the warranty, as it is not expected to adversely affect the 
lifespan of the solar panel. Solar Panels also come with a 10-year mechanical warranty 
against defects. Solar Adaptive will provide a 1-year labor warranty on installation. 
 
Maintenance: Adaptive Solar can provide an annual limited maintenance contract. Exhibit 
D is a generic contract with a concierge package option. Though a maintenance contract is 
not recommended by CIP or Crius Energy, Crius Energy has offered to include a 5-year 
limited maintenance contract with the installers should UH choose to implement.   
 
Costs: Crius Energy will pay for the purchase and installation of solar panels. Their formal 
request to donate the solar equipment and pay for installation is documented in Exhibit E. 
Early rough estimates for installing these solar panels are as follows: 
 

Solar Equipment    $14,000 
M&L for installation   $14,000 
Other Fees (e.g. RDS Services) $  5,000 
Total     $33,000 

 
UH Involvement: The extent of UH involvement includes the application of Dr. Lee’s 
technology to the solar panels as part of the licensing of his technology to both a UH-led 
student start-up team (Vescence) and another related licensee (Power USA) around the 
technology. This has been and continues to be coordinated through UH’s CIP and OIPM 
departments. 
 
Licensing: The coating technology that comes out of Dr. Lee’s lab is in license negotiations 
with both Power Energy USA and Vescence, and is soon to be completed.  
 
Experiment: Power USA and Vescence will be conducting the experiment. Note: Crius 
Energy is NOT involved in this experiment. The solar panels will be part of a four-year 
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experiment whereby layers of the proprietary coating will be applied to some of the panel, 
their performance over time measured against control panels that would have no coating.  

After the Experiment: The solar panels are UH’s to keep after the end of this experiment. 
Crius Energy has provided an email statement indicating their desire (Exhibit E). 

Timeline: Donation and installation of the solar panels requires approval from three UH 
committees: Gift Acceptance Committee (approves of and defines the protocol for accepting 
solar panels as a gift), ERP Master Planning Committee (approves solar panel location and 
installation thereof), and Campus Facilities Planning Committee (overall aesthetic review 
and approval). The Gift Acceptance Committee has approved the donation of the solar 
panels (Exhibit F) pending the ERP Master Planning Committee’s approval of their location 
and installation. The final proposal for installation and location of solar panels will be 
presented to the ERP Master Planning Committee on September 12. Once approved, this 
proposed project will be presented to the Campus Facilities Planning Committee for final 
approval. The time for this next meeting is TBD in September. 

Contact Information: 

Crius Energy, LLC (Donor) 
535 Connecticut Ave, Norwalk, CT 06854 
Rob Cantrell, 281-210-2468, rcantrell@criusenergy.com 

Adaptive Solar, LLC (Installer) 
4101 Greenbriar Dr. #205B, Houston, TX 77098 

Renewable Design Solutions (Engineering Design, PM for Crius Energy) 
1409 S Lamar St. #953, Dallas, TX 75215 
Will Baxter, 832-767-8788, wbaxter@rdssolar.com 

Power Energy USA (Licensee) 
12 Greenway Plaza #1100, Houston, TX 77046 
Doug Mathis, doug@powerenergyusa.com 

Vescence, LLC (Licensee) 
UH WCE Start-up Team 
Arsheen Memon, 832-638-3014, arsheenmemon1@gmail.com 

CIP (PM for UH) 
5000 Gulf Fwy, ERP 4, Houston, TX 77023 
Ryan Black, 832-640-8159, rblack2@central.uh.edu 
Ken Jones, 281-687-4633, krjones2@central.uh.edu 
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PROJECT LOCATION

ABBREVIATIONS:

VMP: MAXIMUM POWER VOLTAGE

IMP: MAXIMUM POWER CURRENT

VOC: OPEN CIRCUIT VOLTAGE

ISC: SHORT CIRCUIT CURRENT

A: AMPERES

V: VOLTS

P: POLE

CU: COPPER

CEC: CALIFORNIA ELECTRIC CODE

NEC: NATIONAL ELECTRIC CODE

OC: OFF CENTER

RR: ROOF RAFTER

PV: PHOTOVOLTAIC

AHJ: AUTHORITY HAVING JURISDICTION

DC: DIRECT CURRENT

AC: ALTERNATING CURRENT

KW: KILO-WATTS

W: WATTS:

STC: STANDARD TESTING CONDITIONS

PTC: PV USA TESTING CONDITIONS

AWG: AMERICAN WIRE GAUGE

GEC: GROUNDING ELECTRODE CONDUCTOR

MIN: MINIMUM

DIA: DIAMETER

UL: UNDERWRITER'S LABORATORY

RACEWAY ABBREVIATIONS:

EMT: ELECTRICAL METALLIC TUBING

ENT: ELECTRICAL NON-METALIC TUBING

FMC: FLEXIBLE METALLIC CONDUIT

FMT: FLEXIBLE METALLIC TUBING

IMC: INTERMEDIATE METAL CONDUIT

LFMC: LIQUID TIGHT FLEXIBLE METALLIC CONDUIT

LFNC: LIQUID TIGHT FLEXIBLE NON-METALLIC CONDUIT

RMC: RIGID METAL CONDUIT

RNC: RIGID NON-METALLIC CONDUIT

SHEET INDEX:

M-1 MAP PLAN / COVER PAGE

L-1 SITE PLAN (WAREHOUSE BLDN ARRAY )

L-2 STRUCTURAL DETAIL

E-1 PV SYSTEM STRING DIAGRAM AND ELECTRICAL 

E-2 THREE-LINE ELECTRICAL DIAGRAM

E-3 PV SYSTEM SAFETY LABELING DIAGRAM

INSTALLATION CONTRACTOR:

ADAPTIVE SOLAR DESIGN

6111 KIRBY DR.,

HOUSTON, TX 77005

PHOTOVOLTAIC PROJECT INFORMATION:

12.60 kW (DC) - 20.0 kW (AC)

PV UTILITY INTERACTIVE SYSTEM

UNIVERSITY OF HOUSTON

4902 GULF FREEWAY

HOUSTON, TX 77023

AHJ: UNIVERSITY OF HOUSTON REVIEW

UTILITY: CENTERPOINT

PROJECT NUMBER:

9378-204

M-1

PROJECT SHEET:

SHEET TITLE:

MAP PLAN

&

COVER PAGE

DESIGNED BY:  M. LABARBA

DATE: 08 / 04 / 2017

REVISED:

N/A

1.

2.

3.

4.

5.

N/A

SCALE: N/A

ELECTRICAL ENGINEER:

JOE GIGANTIELLO PE (ELECTRICAL)

PHONE: 267.882.5393

EMAIL:JGIGANTIELLO@RDSSOLAR.COM

N/A

N/A

N/A

SITE MAP

SCALE: 1" = 100'-0"

GENERAL NOTES:

1. THE FOLLOWING DOCUMENTS DO NOT PERMIT CONTRACTOR TO INSTALL

THIS SYSTEM AGAINST ANY LOCAL, MUNICIPAL, OR INTERNATIONALLY

RECOGNIZED BUILDING / ELECTRICAL CODE. THE PURPOSE OF THESE

DOCUMENTS IS TO PROVIDE AUTHORITIES HAVING JURISDICTION AND

UTILITIES A METHOD FOR INSPECTION.

2. THE FOLLOWING DOCUMENTS ARE PROPERTY OF RENEWABLE DESIGN

SOLUTIONS.. ALL DESIGNS AND INFORMATION CONTAINED WITHIN THE

DRAWINGS ARE ONLY FOR THE SPECIFIED PROJECT AND SHALL NOT BE

USED FOR ANY OTHER MEANS. USE OF THE DRAWINGS FOR ANY OTHER

PURPOSE IS PROHIBITED WITHOUT EXPRESSED WRITTEN CONSENT OF

RENEWABLE DESIGN SOLUTIONS.

3. IN THE EVENT OF A DISCREPANCY IN QUANTITY OR SIZE OF CONDUIT,

WIRE, EQUIPMENT, CIRCUIT BREAKERS, GROUND FAULT PROTECTION

SYSTEMS, ETC. (ALL MATERIAL), DEPICTED ON THE DOCUMENTS OR

SPECIFICATIONS, THE INSTALLATION CONTRACTOR SHALL BE

RESPONSIBLE FOR PROVIDING AND INSTALLING ALL MATERIAL AND

SERVICE EQUIPMENT IN COMPLIANCE WITH ALL REGULATIONS, LAWS,

ORDINANCES, OR AHJ.

4. IN THE EVENT OF CONFLICTING REGULATIONS, LAWS OR ORDINANCES,

THE MOST RESTRICTIVE SHALL PREVAIL

5. ALL ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE NEW AND LISTED

BY A RECOGNIZED ELECTRICAL TESTING LABORATORY.

6. AN INVERTER OR AC MODULE IN AN INTERACTIVE SOLAR PV SYSTEM

SHALL AUTOMATICALLY DE-ENERGIZE ITS OUTPUT TO THE CONNECTED

ELECTRICAL PRODUCTION AND DISTRIBUTION NETWORK UPON LOSS OF

VOLTAGE IN THAT SYSTEM AND SHALL REMAIN IN THAT STATE UNTIL THE

ELECTRICAL PRODUCTION AND DISTRIBUTION NETWORK VOLTAGE HAS

BEEN RESTORED PER NEC 690.61

7. ALL SPECIFIED WIRING IS BASED ON COPPER SPECIFICATIONS

8. THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FILED DIMENSIONS

BEFORE ORDERING OR FABRICATING ANY MATERIAL.

9. SEE PROVIDED SPEC-SHEETS FOR ADDITIONAL EQUIPMENT

SPECIFICATIONS.

10. ALL ELECTRICAL EQUIPMENT SHALL BE PROTECTED FROM ANY

PHYSICAL DAMAGE.

11. THE INSTALLATION CONTRACTOR SHALL OBTAIN ELECTRICAL PERMITS

AND SHALL COORDINATE ALL INSPECTIONS, TESTING, COMMISSIONING

AND ACCEPTANCE WITH THE CLIENT, UTILITY, AND MUNICIPAL

INSPECTORS AS NEEDED.

12. THE ELECTRICAL CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS

OF SERVICE POINTS AND COMPLY WITH ALL UTILITY REQUIREMENTS.

13. DRAWINGS ARE DIAGRAMMATIC ONLY, ACTUAL INSTALLATION OF ALL

ELECTRICAL EQUIPMENT SHALL BE THE DECISION OF INSTALLATION

CONTRACTOR.

14. IF DISTANCES OF CONDUCTOR RUNS ARE DIFFERENT THAN SHOWN, THE

CONTRACTOR SHALL NOTIFY THE SYSTEM DESIGNER TO VALIDATE THE

WIRE SIZE. FINAL DRAWINGS WILL BE REVISED AS APPROPRIATE.

15. THE INSTALLATION CONTRACTOR IS RESPONSIBLE FOR NOTIFICATION

AND COORDINATION WITH ALL PROPERTY OWNERS, UTILITIES AND

APPROPRIATE DIG-ALERT UNDERGROUND MARKING AGENCIES. THE

CONTRACTOR SHALL ALWAYS USE EXTREME CAUTION WHEN

TRENCHING FOR INSTALLATION. THE CONTRACTOR SHALL BE

RESPONSIBLE FOR THE PROPER AND APPROVED REPAIR OF ANY AND

ALL DAMAGES CAUSED DURING THE INSTALLATION.

16. ALL SAFETY LABELS SHALL BE ENGRAVED AND MECHANICALLY

ATTACHED. NO ADHESIVE SHALL BE PERMITTED.

17. ALL INSTALLATION PRACTICES SHALL BE IN ACCORDANCE WITH:

17.1. 2014 NATIONAL ELECTRICAL CODE

17.2. 2012 INTERNATIONAL BUILDING CODE

17.3. 2012 INTERNATIONAL EXISTING BUILDING CODE

17.2. 2012 INTERNATIONAL FIRE CODE

17.3. 2012 INTERNATIONAL ENERGY CONSERVATION CODE

17.4. 2012 INTERNATIONAL MECHANICAL CODE

17.5. 2012 INTERNATIONAL PLUMBING CODE

SOLAR PV DESIGNER:

RENEWABLE DESIGN SOLUTIONS

10945 ESTATE LANE

SUITE E-105

DALLAS, TX 75238

PHONE: 214.564.9535

NABCEP PV: 092411-88

WWW.RENEWABLEDESIGNSOLUTIONS.COM
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INSTALLATION CONTRACTOR:

ADAPTIVE SOLAR DESIGN

6111 KIRBY DR.,

HOUSTON, TX 77005

ELECTRICAL ENGINEER:

JOE GIGANTIELLO PE (ELECTRICAL)

PHONE: 267.882.5393

EMAIL:JGIGANTIELLO@RDSSOLAR.COM

SOLAR PV DESIGNER:

RENEWABLE DESIGN SOLUTIONS

10945 ESTATE LANE

SUITE E-105

DALLAS, TX 75238

PHONE: 214.564.9535

NABCEP PV: 092411-88

WWW.RENEWABLEDESIGNSOLUTIONS.COM
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HARDWARE DETAIL

SCALE: N/A

ELEVATION DETAIL

SCALE: 3/8" = 1'-0"

MODULE DETAIL

SCALE: 1/2" = 1'-0"

STRUCTURAL DETAIL

SCALE: 3/16" = 1'-0"

SOLAR ARRAY: MECHANICAL DATA

MODULES: (40) MODULES

ARRAY SQ.FT:  835.60 SQ.FT

MODULE DEAD LOAD:  2,248.0 LBS

XR1000 RAIL DEAD LOAD:   264.60 LBS

2" SCH. 40 PIPE DEAD LOAD: 871.11 LBS

CONCRETE FOOTING DEAD LOAD: 11,888 LBS

TOTAL ARRAY DEAD LOAD : 15271.71 LBS

CONNECTOR TYPE:  CONCRETE FOOTING (16" DIAMETER X 4' DEEP)

ATTACHMENT POINTS: (16) TOTAL

SOLAR MODULE: MECHANICAL DATA

YINGLI SOLAR YL315P-35b MODULE

MODULE SPECIFICATIONS: 77.17'' x 38.98" x 1.57", 56.2 LBS

MODULE SQUARE FOOTAGE: 20.89 SQ.FT

MODULE WEIGHT PER SQUARE FOOT : 2.69 LBS

INSTALLATION CONTRACTOR:

ADAPTIVE SOLAR DESIGN

6111 KIRBY DR.,

HOUSTON, TX 77005

SOLAR PV DESIGNER:

RENEWABLE DESIGN SOLUTIONS

10945 ESTATE LANE

SUITE E-105

DALLAS, TX 75238

PHONE: 214.564.9535

NABCEP PV: 092411-88

WWW.RENEWABLEDESIGNSOLUTIONS.COM

CIVIL ENGINEER:

CAIMAN ENGINEERING, INC

16922 OLD WASHINGTON ROAD

NEVADA CITY, CA 95959

PHONE: 530.478.9500

EMAIL: CAIMANENG@GMAIL.COM



LAY-IN-LUG

(1) PER STRING

SOLAR MODULE: ELECTRICAL DATA

YINGLI SOLAR YL315P-35b POLY 315W MODULE

SPECIFICATIONS AT STC

MAXIMUM POWER VOLTAGE (Vmp) 36.80V

MAXIMUM POWER CURRENT (Imp)  8.56A

OPEN CIRCUIT VOLTAGE (Voc)  45.70V

SHORT CIRCUIT CURRENT (Isc)  9.12A

SERIES FUSE RATING 20A

Voc TEMPERATURE COEFFICIENT: -0.32%/C°

WEIGHT 56.2 LBS

DIMENSION 77.17" x 38.98" x 1.57"

STC = 25°C, 1000W/M², 1.5 AIR MASS

TEMPERATURE RECORD MINIMUM: 24.80°F / -4°C

TEMPERATURE RECORD MAXIMUM: 98.60°F / 37°C

*WEATHER.COM

STRING Voc MAXIMUM CALCULATION:

(1 + (-4°C - 25°C)(-.32%/C°) = Voc MAX

Voc MAX = 1.09 AT -4°C (WEATHER.COM)

SOURCE CIRCUIT: ELECTRICAL DATA

Vmp = 36.80V x 1.09 = 40.11V

Imp = 8.56A x 1.25 = 10.70A

Voc = 45.70V x 1.09 = 49.81V

Isc = 9.12A x 1.25 = 11.40A

UL2703 DC E.G.C.

GROUNDING MID-CLAMP

SOLAR OPTIMIZER: ELECTRICAL DATA

SIZE: 400 WATTS (DC)

MFR: SOLAR EDGE

MODEL: P400

CERTIFICATION:           UL 1741

MAX INPUT VOLTAGE (Voc): 80 VDC

MPPT VOLTAGE RANGE: 8-80 VDC

MAX INPUT CURRENT (Isc) 12.63 ADC

MAX OUTPUT CURRENT (Imax) 15A ADC

MAX OUTPUT VOLTAGE 60 VDC

STRING SIZE 18-50 OPTIMIZERS PER STRING

MAX WATTAGE PER STRING: 12.75 kW

WEIGHT 2.40 LBS

DIMENSION: 5.97" x 5.0" x 1.37"

FEMALE SOCKET (+)

CONNECTION

MALE PIN (-)

CONNECTION

H4 CONNECTOR DETAIL

(MODULE LEADS)

PV OUTPUT CIRCUIT

TRANS TO CONDUIT

TO INVERTER

(SEE SHEET E-2)

PV OUTPUT CIRCUIT

TRANS TO CONDUIT

TO INVERTER

(SEE SHEET E-2)

(4) #10 AWG PV WIRE CU (1kV)

(1) #6 SOLID AWG CU E.G.C. GROUND

G

(NEW)

PV J-BOX

NEMA 3R

UL 1741

(AT ARRAY)

E.G.C. TO GROUND BUS BAR

(SEE SHEET E-2)

PV SYSTEM ELECTRICAL DATA:

STC: 12.60 kW (DC) WATTS

PV ARRAY:

12.60 kW (DC)

(40) YINGLI SOLAR YL315P-35b POLY 315W MODULE

(1) SOURCE CIRCUIT OF (40) MODULES, (40) P400 OPTIMIZERS

PHOTOVOLTAIC PROJECT INFORMATION:

12.60 kW (DC) - 20.0 kW (AC)

PV UTILITY INTERACTIVE SYSTEM

UNIVERSITY OF HOUSTON

4902 GULF FREEWAY

HOUSTON, TX 77023

AHJ: UNIVERSITY OF HOUSTON REVIEW

UTILITY: CENTERPOINT

PROJECT NUMBER:

9378-204

E-1

PROJECT SHEET:

SHEET TITLE:

PV SYSTEM

STRING DIAGRAM &

ELECTRICAL SPECIFICATIONS

DESIGNED BY:  M. LABARBA

DATE: 08 / 04 / 2017

REVISED:

N/A

1.

2.

3.

4.

5.

N/A

SCALE: N/A

N/A

N/A

N/A

GENERAL NOTES:

1. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH 2014 NEC ARTICLE 690, MUNICIPAL REQUIREMENTS, AND UTILITY REQUIREMENTS

2. PV CONSTRUCTION DOCUMENTS ARE NOT TO BE USED UNTIL APPROVED BY THE AUTHORITY HAVING JURISDICTION AND THE SERVING UTILITY.

3. WORKING CLEARANCES AROUND THE EXISTING AND NEW ELECTRICAL EQUIPMENT WILL BE MAINTAINED IS ACCORDANCE WITH NEC 110.26

4. ALL CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT RESISTANT PER NEC 300.6 (C)(1), 310.8 (D).

5. MINIMUM 90° C MOISTURE RATED INSULATION WIRE IS REQUIRED ON ALL OUTDOOR WIRING.

6. CONDUCTORS ARE TO BE COPPER UNLESS OTHERWISE NOTED

7. ALL EQUIPMENT SHALL BE UL LISTED, NEMA 3R RATED, LABELED AND INSTALLED IN ACCORDANCE WITH MANUFACTURES INSTRUCTIONS.

8. EQUIPMENT GROUNDING CONDUCTOR SHALL BE INSTALLED IN ACCORDANCE WITH NEC 690.43, NEC 690.45, NEC 690.46.

9. EQUIPMENT GROUNDING CONDUCTOR TO BE CONTINUOUS PER NEC 690.48.

10. GROUNDING ELECTRODE CONDUCTOR SHALL BE INSTALLED IN ACCORDANCE WITH NEC 690.47

11. GROUNDING ELECTRODE CONDUCTOR SHALL BE CONTINUOUS PER NEC 250.64 (C).

12. ALL GROUNDING CONNECTIONS SHALL BE MADE WITH UL LISTED CONNECTORS.

13. GROUNDING CONNECTION TO MODULES SHALL BE SECURELY FASTENED WITH UL LISTED STAINLESS STEEL LAY-IN LUGS OR EQUIVALENT MEANS.

14. WHERE GROUNDING CONNECTIONS ARE MADE TO GROUNDING ELECTRODE(S), ONLY CAD-WELD EXOTHERMIC CONNECTIONS SHALL BE USED.

15. FOR FLAT ARRAY INSTALLATIONS, PROVIDE THE NORTH EDGE OF ARRAYS 1/4" HIGHER TO DISPLACE WATER.

16. NO MODIFICATIONS TO RACKING SHALL BE PERMITTED. MAINTAIN MANUFACTURES INSTALLATION PRACTICES.

17. WHEN POSSIBLE, INSTALL WIRING AND BOS EQUIPMENT IN A MANNER THAT MINIMIZES SUNLIGHT EXPOSURE.

18. ALL CONDUIT SYSTEMS EXPOSED TO TEMPERATURE DIFFERENTIALS SHALL BE INSTALLED WITH EXPANSION FITTINGS AND BONDING JUMPERS IN ACCORDANCE WITH NEC 300.7(B)

ALWAYS LEAVE SUFFICIENT SLACK IN CONDUCTORS RUN FOR THERMAL EXPANSION AND CONTRACTION.

19. BI-DIRECTIONAL UTILITY METER TO BE INSTALLED IF REQUIRED. VERIFY METER SOCKET AND OTHER SPECIFICATIONS FOR COMPLIANCE WITH UTILITY.

20. ALL INVERTERS SHALL BE UL 1741 AND IEEE 1547 COMPLIANT AND INSPECTED BY LOCAL UTILITY PRIOR TO COMMISSIONING AND OPERATION.

21. INVERTERS SHALL BE PROTECTED FROM DIRECT SUNLIGHT EXPOSURE.

22. CIRCUIT BREAKER TO BE SUITABLE PER NEC 690.64 (B)(5)

23. THE UTILITY AC DISCONNECT SHALL BE LOCATED NO FURTHER THAN 5 FEET FROM THE NET METER.

24. THE UTILITY AC DISCONNECT SHALL BE LOCATED ADJACENT TO POINT OF INTERCONNECTION.

25. RE-TIGHTEN CURRENT-CARRYING CONNECTIONS, ENCLOSURE SUPPORT FRAMING AND PANELS TO MANUFACTURERS'S RECOMMENDATIONS.

26. TOTAL CURRENT HARMONICS SHALL BE LESS THAN 3% AT INVERTER AC TERMINAL.

27. ARRAY LAYOUT SHALL BE CONSISTENT WITH THE ORDERING (AND LABELING) OF SOURCE CIRCUITS IN THE ARRAY COMBINER BOXES.

28. ALL BURIED RACEWAYS SHALL BE BURIED 18" FROM TOP OF CONDUIT/CONDUCTOR TO GRADE

29. ALL WIRE SIZING SHALL BE IN ACCORDANCE WITH NEC 110.14

30. WHEN A BACKFED CIRCUIT BREAKER IS THE METHOD OF INTERCONNECTION, CIRCUIT BREAKER SHALL NOT READ "LINE AND LOAD".

31. FIELD VERIFY ALL SPECIFICATIONS PRIOR TO INSTALLATION. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO NOTIFY THE DESIGN ENGINEER OF ANY DISCREPANCIES BETWEEN THE

PROVIDED DOCUMENT AND FIELD SPECIFICATIONS.

32. FIELD VERIFY EXACT REQUIREMENTS WITH UTILITY AND CLIENT, INCLUDING AVAILABLE FAULT CURRENT, PRIOR TO ORDERING EQUIPMENT.

33. THE INSTALLATION CONTRACTOR IS RESPONSIBLE FOR NOTIFICATION AND COORDINATION WITH ALL PROPERTY OWNERS, UTILITIES, AND APPROPRIATE DIG-ALERT AGENCIES. THE

CONTRACTOR SHALL ALWAYS USE EXTREME CAUTION WHEN TRENCHING FOR INSTALLATION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROPER AND APPROVED REPAIR OF

ANY AND ALL DAMAGES CAUSED DURING THE INSTALLATION.

34. FIELD VERIFY CONDUIT RUN FROM COMBINER BOX TO INVERTER. IF DIFFERENT THAN ILLUSTRATED, COORDINATE AND NOTIFY DESIGN ENGINEER TO REVISE ACCORDINGLY.

35. ALL DC CONDUCTORS (FROM ARRAY TO INVERTER) SHALL BE UL 1518, UL 44, UL 854 LISTED AND 1000V RATED (SEE SPEC SHEET).

36. ALL DC EQUIPMENT GROUNDING CONDUCTORS (FROM ARRAY TO INVERTER) SHALL BE UL 2703 LISTED AND 1000V RATED (SEE SPEC SHEET)

37. PV MODULES, J-BOX / COMBINER BOX, AND INVERTERS SHALL BE LISTED FOR 1000V OPERATION (SEE SPEC SHEETS).

38. ALL INSTALLATION PRACTICES SHALL BE IN ACCORDANCE WITH:

38.1. 2014 NATIONAL ELECTRICAL CODE

38.2. 2012 INTERNATIONAL BUILDING CODE

38.3. 2012 INTERNATIONAL FIRE CODE

38.3. 2012 INTERNATIONAL PLUMBING CODE

38.4. 2012 INTERNATIONAL MECHANICAL CODE

38.4. 2012 INTERNATIONAL FUEL GAS CODE

38.4. 2012 INTERNATIONAL EXISTING BUILDING CODE

38.5. 2012 INTERNATIONAL ENERGY CONSERVATION CODE

38.6. ANY LOCAL AMENDMENTS

INSTALLATION CONTRACTOR:

ADAPTIVE SOLAR DESIGN

6111 KIRBY DR.,

HOUSTON, TX 77005

ELECTRICAL ENGINEER:

JOE GIGANTIELLO PE (ELECTRICAL)

PHONE: 267.882.5393

EMAIL:JGIGANTIELLO@RDSSOLAR.COM

SOLAR PV DESIGNER:

RENEWABLE DESIGN SOLUTIONS

10945 ESTATE LANE

SUITE E-105

DALLAS, TX 75238

PHONE: 214.564.9535

NABCEP PV: 092411-88

WWW.RENEWABLEDESIGNSOLUTIONS.COM



N

G

3P-30A

(NEW) DEDICATED PV SYSTEM

AC AGGREGATE PANEL

125A, 277/480VAC, 3ɸ, 4W, NEMA 3R,

MAIN LUG ONLY

(1) 3P-30A CIRCUIT BREAKER - PV

(1) 3P-30A CIRCUIT BREAKER - SPD

(DO NOT ADD ADDITIONAL LOADS

TO THIS PANEL

- MONITORING EXCEMPT)

277/480VAC, 3ɸ (10FT)

(3) #4 AWG THWN-2 CU

(1) #4 AWG THWN-2 CU (NEUTRAL)

(1) #8 AWG THWN-2 CU E.G.C. / G.E.C.

(1) 1.25" EMT CONDUIT

(RUN ALONG EQUIPMENT WALL)

CIRCUIT

BREAKER

FUSE

DISCONNECT

SWITCH

IRREVERSIBLE

SPLICE

GROUND

GROUND

LINE 2

TERMINAL

LINE 1

TERMINAL

CIRCUIT

CONDUCTOR

GROUNDING

CONDUCTOR

LEGEND

L1

L2

G

V drop% =

1000 ft/kft

840V

x

15A x 2 x 10'

V drop% =

1000 ft/kft

480V

24A x 2 x 10'

PV SYSTEM

WORST CASE

V-DROP

1.34%

1.2

x

.78

x 100
 = .04%

x 100
 = .07%

V drop% =

1000 ft/kft

480V

24A x 2 x 220' x
.31 x .866

x 100
 = .59%

LONGEST SOURCE CIRCUIT TO INVERTER

INVERTER TO AC AGGREGATE PANEL

AC AGGREGATE PANEL TO INTER-CONNECTION

x

.866

V drop% =

1000 ft/kft

840V

x

15A x 2 x 150'

1.2

x 100
 = .64%

STRING TO J-BOX

1

SOLAR EDGE SE20KUS INVERTERS

277/480VAC 3ɸ, 60Hz

MPPT VOLTAGE RANGE: SEE OPTIMIZER DATA

MAX OUTPUT CURRENT: 24.0A

UL 1741, IEEE 1547

NOMINAL DC INPUT VOLTAGE: 850VDC

MAX INPUT VOLTAGE: 980VDC

MAX INPUT CURRENT: 26.5A

CEC EFFICIENCY: 98%

(INTEGRAL DC AND AC DISCONNECT)

(NEGATIVELY GROUNDED DC SYSTEM)

EXISTING

CUSTOMER

LOAD

EXISTING

CUSTOMER

LOAD

N

G

3P-100A

N

L1

L2

L3

G

(EXISTING) PANEL ("LTG PANEL HB")

200A, 100A MAIN, 277/480V WYE, 3ɸ, 4W

TO

UTILITY

GRID

VERIFY

UTILITY XFMR

(25 KVA

MINIMUM)

(EXISTING)

UTILITY

TRANSFORMER

(EXISTING)

UTILITY METER

CT CABINET

EXISTING SYSTEM GROUND:

 #3/0 AWG

 GROUND ROD

 UNDERGROUND METAL WATER PIPE

 CONCRETE ENCASED UFER

(25 OHMS OR LESS)

(NEW) SOLAR PV

3P-30A CIRCUIT BREAKER

(LOCATED AT OPPOSITE END OF BUS BAR)

277/480VAC, 3ɸ (10FT)

(3) #8 AWG THWN-2 CU

(1) #8 AWG THWN-2 CU (NEUTRAL)

(1) #8 AWG THWN-2 CU E.G.C. / G.E.C.

(1) 1" EMT CONDUIT

(RUN ALONG EQUIPMENT WALL)

1

L1L2

G N

G

DC

G

GFCI

AFCI

L3

G

(NEW)

PV J-BOX

NEMA 3R

UL 1741

DC

DC+

DC

DC+

DC

DC+

DC

DC+

840 VDC (70FT)

(2) #10 AWG PV WIRE CU (1kV)

(1) #6  AWG SOLID CU E.G.C.

840 VDC (50FT)

(2) #10 AWG PV WIRE CU (1kV)

(1) #10 AWG PV WIRE CU E.G.C.

(1) 1" LFMC CONDUIT

(RUN BEHIND ARRAY)

SOLAR MODULE: ELECTRICAL DATA

YINGLI SOLAR YL315P-35b POLY 315W MODULE

SPECIFICATIONS AT STC

MAXIMUM POWER VOLTAGE (Vmp) 36.80V

MAXIMUM POWER CURRENT (Imp)  8.56A

OPEN CIRCUIT VOLTAGE (Voc)  45.70V

SHORT CIRCUIT CURRENT (Isc)  9.12A

SERIES FUSE RATING 20A

Voc TEMPERATURE COEFFICIENT: -0.32%/C°

WEIGHT 56.2 LBS

DIMENSION 77.17" x 38.98" x 1.57"

STC = 25°C, 1000W/M², 1.5 AIR MASS

SOLAR OPTIMIZER: ELECTRICAL DATA

SIZE: 400 WATTS (DC)

MFR: SOLAR EDGE

MODEL: P400

CERTIFICATION:           UL 1741

MAX INPUT VOLTAGE (Voc): 80 VDC

MPPT VOLTAGE RANGE: 8-80 VDC

MAX INPUT CURRENT (Isc) 12.63 ADC

MAX OUTPUT CURRENT (Imax) 15A ADC

MAX OUTPUT VOLTAGE 60 VDC

STRING SIZE 18-50 OPTIMIZERS PER STRING

MAX WATTAGE PER STRING: 12.75 kW

WEIGHT 2.40 LBS

DIMENSION: 5.97" x 5.0" x 1.37"

PV SYSTEM ELECTRICAL DATA:

STC: 12.60 kW (DC) WATTS

PV ARRAY:

12.60 kW (DC)

(40) YINGLI SOLAR YL315P-35b POLY 315W MODULE

(1) SOURCE CIRCUIT OF (40) MODULES, (40) P400 OPTIMIZERS

PV SOURCE CIRCUIT

12.60 kW (STC)

(40) YINGLI SOLAR YL315P-35b

POLY 315W MODULE

(40) SOLAR EDGE P400 OPTIMIZERS

 (1) MODULE PER OPTIMIZER

SOURCE CIRCUIT:

840V

15.0A

N

L1

L2

G

L1

L2

L3L3

LINE - LOAD

277/480VAC, 3ɸ (250FT)

(3) #4 AWG THWN-2 CU

(1) #4 AWG THWN-2 CU (NEUTRAL)

(1) #8 AWG THWN-2 CU E.G.C. / G.E.C.

(1) 1.25" PVC SCH. 40 CONDUIT

(BURIED 24" BELOW GRADE)

3P-30A

SPD

RAPID SHUTDOWN

DISCONNECT

PER NEC 690.12

N

L1

L2

G

L1

L2

L3L3

LINE - LOAD

N

G

(EXISTING)

200A, 277/480V

SERVICE

DISCONNECT

(EXISTING)

NEMA 1 WIRE

TROUGH

(LOCATED IN

ROOM 122)

(NEW) DEDICATED PV SYSTEM

UTILITY AC DISCONNECT SWITCH

3-POLE, 60A, 277/480VAC, NEMA 3R

CUTLER HAMMER: DH362URK

(VISIBLE BLADE TYPE, LOCKABLE,

LABELED, ACCESSIBLE 24/7)

(WITHIN 10FT OF INTER-CONNECTION)

PHOTOVOLTAIC PROJECT INFORMATION:

12.60 kW (DC) - 20.0 kW (AC)

PV UTILITY INTERACTIVE SYSTEM

UNIVERSITY OF HOUSTON

4902 GULF FREEWAY

HOUSTON, TX 77023

AHJ: UNIVERSITY OF HOUSTON REVIEW

UTILITY: CENTERPOINT

PROJECT NUMBER:

9378-204

E-2

PROJECT SHEET:

SHEET TITLE:

PV SYSTEM

3-LINE ELECTRICAL

DIAGRAM

DESIGNED BY:  M. LABARBA

DATE: 08 / 04 / 2017

REVISED:

N/A

1.

2.

3.

4.

5.

N/A

SCALE: N/A

N/A

N/A

N/A

GENERAL NOTES:

1. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH 2014 NEC ARTICLE 690, MUNICIPAL REQUIREMENTS, AND UTILITY REQUIREMENTS

2. PV CONSTRUCTION DOCUMENTS ARE NOT TO BE USED UNTIL APPROVED BY THE AUTHORITY HAVING JURISDICTION AND THE SERVING UTILITY.

3. WORKING CLEARANCES AROUND THE EXISTING AND NEW ELECTRICAL EQUIPMENT WILL BE MAINTAINED IS ACCORDANCE WITH NEC 110.26

4. ALL CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT RESISTANT PER NEC 300.6 (C)(1), 310.8 (D).

5. MINIMUM 90° C MOISTURE RATED INSULATION WIRE IS REQUIRED ON ALL OUTDOOR WIRING.

6. CONDUCTORS ARE TO BE COPPER UNLESS OTHERWISE NOTED

7. ALL EQUIPMENT SHALL BE UL LISTED, NEMA 3R RATED, LABELED AND INSTALLED IN ACCORDANCE WITH MANUFACTURES INSTRUCTIONS.

8. EQUIPMENT GROUNDING CONDUCTOR SHALL BE INSTALLED IN ACCORDANCE WITH NEC 690.43, NEC 690.45, NEC 690.46.

9. EQUIPMENT GROUNDING CONDUCTOR TO BE CONTINUOUS PER NEC 690.48.

10. GROUNDING ELECTRODE CONDUCTOR SHALL BE INSTALLED IN ACCORDANCE WITH NEC 690.47

11. GROUNDING ELECTRODE CONDUCTOR SHALL BE CONTINUOUS PER NEC 250.64 (C).

12. ALL GROUNDING CONNECTIONS SHALL BE MADE WITH UL LISTED CONNECTORS.

13. GROUNDING CONNECTION TO MODULES SHALL BE SECURELY FASTENED WITH UL LISTED STAINLESS STEEL LAY-IN LUGS OR EQUIVALENT MEANS.

14. WHERE GROUNDING CONNECTIONS ARE MADE TO GROUNDING ELECTRODE(S), ONLY CAD-WELD EXOTHERMIC CONNECTIONS SHALL BE USED.

15. FOR FLAT ARRAY INSTALLATIONS, PROVIDE THE NORTH EDGE OF ARRAYS 1/4" HIGHER TO DISPLACE WATER.

16. NO MODIFICATIONS TO RACKING SHALL BE PERMITTED. MAINTAIN MANUFACTURES INSTALLATION PRACTICES.

17. WHEN POSSIBLE, INSTALL WIRING AND BOS EQUIPMENT IN A MANNER THAT MINIMIZES SUNLIGHT EXPOSURE.

18. ALL CONDUIT SYSTEMS EXPOSED TO TEMPERATURE DIFFERENTIALS SHALL BE INSTALLED WITH EXPANSION FITTINGS AND BONDING JUMPERS IN ACCORDANCE WITH NEC 300.7(B)

ALWAYS LEAVE SUFFICIENT SLACK IN CONDUCTORS RUN FOR THERMAL EXPANSION AND CONTRACTION.

19. BI-DIRECTIONAL UTILITY METER TO BE INSTALLED IF REQUIRED. VERIFY METER SOCKET AND OTHER SPECIFICATIONS FOR COMPLIANCE WITH UTILITY.

20. ALL INVERTERS SHALL BE UL 1741 AND IEEE 1547 COMPLIANT AND INSPECTED BY LOCAL UTILITY PRIOR TO COMMISSIONING AND OPERATION.

21. INVERTERS SHALL BE PROTECTED FROM DIRECT SUNLIGHT EXPOSURE.

22. CIRCUIT BREAKER TO BE SUITABLE PER NEC 690.64 (B)(5)

23. THE UTILITY AC DISCONNECT SHALL BE LOCATED NO FURTHER THAN 5 FEET FROM THE NET METER.

24. THE UTILITY AC DISCONNECT SHALL BE LOCATED ADJACENT TO POINT OF INTERCONNECTION.

25. RE-TIGHTEN CURRENT-CARRYING CONNECTIONS, ENCLOSURE SUPPORT FRAMING AND PANELS TO MANUFACTURERS'S RECOMMENDATIONS.

26. TOTAL CURRENT HARMONICS SHALL BE LESS THAN 3% AT INVERTER AC TERMINAL.

27. ARRAY LAYOUT SHALL BE CONSISTENT WITH THE ORDERING (AND LABELING) OF SOURCE CIRCUITS IN THE ARRAY COMBINER BOXES.

28. ALL BURIED RACEWAYS SHALL BE BURIED 18" FROM TOP OF CONDUIT/CONDUCTOR TO GRADE

29. ALL WIRE SIZING SHALL BE IN ACCORDANCE WITH NEC 110.14

30. WHEN A BACKFED CIRCUIT BREAKER IS THE METHOD OF INTERCONNECTION, CIRCUIT BREAKER SHALL NOT READ "LINE AND LOAD".

31. FIELD VERIFY ALL SPECIFICATIONS PRIOR TO INSTALLATION. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO NOTIFY THE DESIGN ENGINEER OF ANY DISCREPANCIES BETWEEN

THE PROVIDED DOCUMENT AND FIELD SPECIFICATIONS.

32. FIELD VERIFY EXACT REQUIREMENTS WITH UTILITY AND CLIENT, INCLUDING AVAILABLE FAULT CURRENT, PRIOR TO ORDERING EQUIPMENT.

33. THE INSTALLATION CONTRACTOR IS RESPONSIBLE FOR NOTIFICATION AND COORDINATION WITH ALL PROPERTY OWNERS, UTILITIES, AND APPROPRIATE DIG-ALERT AGENCIES. THE

CONTRACTOR SHALL ALWAYS USE EXTREME CAUTION WHEN TRENCHING FOR INSTALLATION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROPER AND APPROVED REPAIR

OF ANY AND ALL DAMAGES CAUSED DURING THE INSTALLATION.

34. FIELD VERIFY CONDUIT RUN FROM COMBINER BOX TO INVERTER. IF DIFFERENT THAN ILLUSTRATED, COORDINATE AND NOTIFY DESIGN ENGINEER TO REVISE ACCORDINGLY.

35. ALL DC CONDUCTORS (FROM ARRAY TO INVERTER) SHALL BE UL 1518, UL 44, UL 854 LISTED AND 1000V RATED (SEE SPEC SHEET).

36. ALL DC EQUIPMENT GROUNDING CONDUCTORS (FROM ARRAY TO INVERTER) SHALL BE UL 2703 LISTED AND 1000V RATED (SEE SPEC SHEET)

37. PV MODULES, J-BOX / COMBINER BOX, AND INVERTERS SHALL BE LISTED FOR 1000V OPERATION (SEE SPEC SHEETS).

38. ALL INSTALLATION PRACTICES SHALL BE IN ACCORDANCE WITH:

38.1. 2014 NATIONAL ELECTRICAL CODE

38.2. 2012 INTERNATIONAL BUILDING CODE

38.3. 2012 INTERNATIONAL FIRE CODE

38.3. 2012 INTERNATIONAL PLUMBING CODE

38.4. 2012 INTERNATIONAL MECHANICAL CODE

38.4. 2012 INTERNATIONAL FUEL GAS CODE

38.4. 2012 INTERNATIONAL EXISTING BUILDING CODE

38.5. 2012 INTERNATIONAL ENERGY CONSERVATION CODE

38.6. ANY LOCAL AMENDMENTS

INSTALLATION CONTRACTOR:

ADAPTIVE SOLAR DESIGN

6111 KIRBY DR.,

HOUSTON, TX 77005

ELECTRICAL ENGINEER:

JOE GIGANTIELLO PE (ELECTRICAL)

PHONE: 267.882.5393

EMAIL:JGIGANTIELLO@RDSSOLAR.COM

SOLAR PV DESIGNER:

RENEWABLE DESIGN SOLUTIONS

10945 ESTATE LANE

SUITE E-105

DALLAS, TX 75238

PHONE: 214.564.9535

NABCEP PV: 092411-88

WWW.RENEWABLEDESIGNSOLUTIONS.COM



NOTES:

*ALL SIGNAGE AND LABELING SHOULD FOLLOW THE FOLLOWING STANDARDS:

A: RED BACKGROUND WITH WHITE LETTERING ON WEATHER RESISTANT 

MATERIAL.

B: ENGRAVED, LAMINATED PLASTIC NAMEPLATES: 3/8" LETTERS FOR 

EQUIPMENT DESIGNATION, 3/8" LETTERS FOR SOURCE CIRCUIT NUMBER.

C: ARIAL OR SIMILAR FONT, NON-BOLD.

D: WEATHER, SUNLIGHT RESISTANT MATERIAL SUITABLE FOR THE   

ENVIRONMENT.

E: PANELBOARD DIRECTORIES: PROVIDE TYPED CIRCUIT DIRECTORY IN A 

PERMANENT, CLEAR LEXAN CARD HOLDER LOCATED INSIDE OF DOOR OR ON

PANEL BOARD.

F: ALL SAFETY LABELS SHALL BE ENGRAVED AND MECHANICALLY ATTACHED.

NO ADHESIVE SHALL BE PERMITTED

* IN ACCORDANCE WITH NEC 705.10, A PERMANENT PLAQUE OR DIRECTORY,

DENOTING ALL ELECTRIC POWER SOURCES ON THE PREMISES, SHALL BE

INSTALLED AT EACH INTERCONNECTED SERVICE ENTRANCE.

N

G

3P-30A

(NEW) DEDICATED PV SYSTEM

AC AGGREGATE PANEL

125A, 277/480VAC, 3ɸ, 4W, NEMA 3R,

MAIN LUG ONLY

(1) 3P-30A CIRCUIT BREAKER - PV

(1) 3P-30A CIRCUIT BREAKER - SPD

(DO NOT ADD ADDITIONAL LOADS

TO THIS PANEL

- MONITORING EXCEMPT)

EXISTING SYSTEM GROUND:

 #3/0 AWG

 GROUND ROD

 UNDERGROUND METAL WATER PIPE

 CONCRETE ENCASED UFER

(25 OHMS OR LESS)

1

L1L2
G N

G

DC

G

GFCI

AFCI

L3

G

(NEW)

PV J-BOX

NEMA 3R

UL 1741

DC

DC+

DC

DC+

DC

DC+

DC

DC+

PV SOURCE CIRCUIT

12.60 kW (STC)

(40) YINGLI SOLAR YL315P-35b

POLY 315W MODULE

(40) SOLAR EDGE P400 OPTIMIZERS

 (1) MODULE PER OPTIMIZER

SOURCE CIRCUIT:

840V

15.0A

N

L1

L2

G

L1

L2

L3L3

LINE - LOAD

(NEW) DEDICATED PV SYSTEM

UTILITY AC DISCONNECT SWITCH

3-POLE, 60A, 277/480VAC, NEMA 3R

CUTLER HAMMER: DH362URK

(VISIBLE BLADE TYPE, LOCKABLE,

LABELED, ACCESSIBLE 24/7)

(WITHIN 10FT OF INTER-CONNECTION)

3P-30A

SPD

L10L1

L3L2 L4 L5

L3L2

L4 L5 L11

L3 L7

L5

L6

L8

L9

L7L3

EXISTING

CUSTOMER

LOAD

EXISTING

CUSTOMER

LOAD

N

G

3P-100A

N

L1

L2

L3

G

(EXISTING) PANEL ("LTG PANEL HB")

200A, 100A MAIN, 277/480V WYE, 3ɸ, 4W

TO

UTILITY

GRID

VERIFY

UTILITY XFMR

(25 KVA

MINIMUM)

(EXISTING)

UTILITY

TRANSFORMER

(EXISTING)

UTILITY METER

CT CABINET

EXISTING SYSTEM GROUND:

 #3/0 AWG

 GROUND ROD

 UNDERGROUND METAL WATER PIPE

 CONCRETE ENCASED UFER

(25 OHMS OR LESS)

N

L1

L2

G

L1

L2

L3L3

LINE - LOAD

N

G

(EXISTING)

200A, 277/480V

SERVICE

DISCONNECT

(EXISTING)

NEMA 1 WIRE

TROUGH

(LOCATED IN

ROOM 122)

(NEW) SOLAR PV

3P-30A CIRCUIT BREAKER

(LOCATED AT OPPOSITE END OF BUS BAR)

RAPID SHUTDOWN

DISCONNECT

PER NEC 690.12

WARNING

ELECTRICAL SHOCK HAZARD.

THE ALTERNATING  CURRENT CIRCUIT CONDUCTORS

OF THIS PHOTOVOLTAIC POWER SYSTEM ARE

UNGROUNDED AND MAY BE ENERGIZED.

L1

!

!

LABEL J-BOX / COMBINER BOX / CIRCUITS /

ENCLOSURES

WARNING

ELECTRICAL SHOCK HAZARD.

IF A GROUND FAULT IS INDICATED, NORMALLY

GROUNDED CONDUCTORS MAY BE ENERGIZED AND

UNGROUNDED.

LABEL INVERTERS / BREAKER PANEL / PULL BOXES /

PRODUCTION METER

L2

THE MAXIMUM AC OUTPUT OPERATING CURRENT  = 24A

THE NOMINAL OPERATING AC VOLTAGE  = 277/480VAC

L3

LABEL INVERTERS / AC DISCONNECT /  BREAKER

PANEL / POINTS OF INTER-CONNECTION

L4

WARNING

ELECTRICAL SHOCK HAZARD.

DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH LINE AND LOAD SIDES MAY BE

ENERGIZED IN THE OPEN POSITION

LABEL COMBINER BOX / DC DISCONNECT / BREAKER

PANEL / AC DISCONNECT / MAIN SERVICE

DISCONNECT / PULL BOXES

L5

!

WARNING

DUAL POWER SOURCE

SECOND SOURCE IS PV SYSTEM

L6

LABEL PRODUCTION METER / BREAKER PANEL / MAIN

SERVICE PANEL / BI-DIRECTIONAL METER

PHOTOVOLTAIC DISCONNECT

FOR UTILITY OPERATIONS

L7

LABEL AC DISCONNECT / BREAKER / POINT OF

INTER-CONNECTION

WARNING

INVERTER OUTPUT CONNECTION

DO NOT RELOCATE THIS OVERCURRENT DEVICE

L8

LABEL PRODUCTION METER / BREAKER PANEL / MAIN

SERVICE PANEL

CAUTION

SOLAR ELECTRIC SYSTEM CONNECTED

L9

LABEL PRODUCTION METER / MAIN SERVICE

DISCONNECT / BREAKER PANEL

WARNING: PHOTOVOLTAIC POWER SOURCE

L10

LABEL DC CONDUIT / RACEWAYS EVERY 10FT, AT

TURNS AND ABOVE AND OR BELOW PENETRATIONS

OPERATING CURRENT  = 15A

OPERATING VOLTAGE  = 840V

MAXIMUM SYSTEM VOLTAGE = 840V

SHORT CIRCUIT CURRENT = 15A

LABEL DC DISCONNECT / RE-COMBINER

PHOTOVOLTAIC SYSTEM

EQUIPPED WITH RAPID SHUTDOWN

L11

LABEL UTILITY AC DISCONNECT

PHOTOVOLTAIC PROJECT INFORMATION:

12.60 kW (DC) - 20.0 kW (AC)

PV UTILITY INTERACTIVE SYSTEM
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