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DESIGN CRITERIA

· WIND SPEED:

· EXPOSURE CATEGORY: B

· SNOW LOAD: 50 PSF

· OCCUPANCY: II

CODES

110 MPH

REVISION HISTORY
REV DESCRIPTION DRW DATE

0 DRAFT REVIEW DG 09-28-20
1
2
3
4
5
6
7

ABBREVIATIONS

· SYSTEM SIZE:    DC,           AC

· MOUNTING TYPE:

· ELECTRICAL TYPE: GRID TIED

· CUSTOMER NAME:

· ADDRESS:

5920W 4640W         GENERAL NOTES:

· CONTRACTOR SHALL COMPLY WITH FEDERAL OSHA, AND LOCAL REGULATIONS PERTAINING TO WORK PRACTICES, PROTECTION OF

WORKERS AND VISITORS TO THE SITE.

· ALL NECESSARY PERMITS SHALL BE OBTAINED, AND ALL RELATED PERMIT FEES SHALL BE PAID BY CONTRACTOR PRIOR TO

COMMENCEMENT OF WORK. WORK REQUIRED INCLUDES ALL LABOR AND MATERIALS, EQUIPMENT ETC. NECESSARY AND

REASONABLY INCIDENTAL TO COMPLETE THE SOLAR PROJECT.

· ALL EXISTING CONDITIONS, DIMENSIONS AND QUANTITIES AT SITE MUST BE FIELD VERIFIED BY CONTRACTOR BEFORE COMMENCING

WORK. CAZEAULT SOLAR IS NOT RESPONSIBLE FOR SITE INACCURACIES. IF ANY DISCREPANCIES ARISE, SOLAR ROOF DYNAMICS

SHALL BE NOTIFIED PRIOR TO COMMENCEMENT OF WORK.

· ALL MATERIALS INSTALLED ONSITE, SHALL BE IN NEW AND UNUSED CONDITION AND OF HIGH QUALITY IN EVERY RESPECT.

· MANUFACTURER'S MATERIAL, EQUIPMENT, ETC. SHALL BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS AND

INSTRUCTIONS.

· CONTRACTOR AND WORKMEN SHALL WEAR ALL REQUIRED PERSONAL PROTECTIVE EQUIPMENT AT ALL TIMES WHILE ON-SITE

· CONTRACTOR SHALL COMPLY WITH ALL FIRE SAFETY REGULATIONS AS THE LAW PRESCRIBES.

· THE CONTRACTOR SHALL BECOME FAMILIAR WITH ROOF STRUCTURAL PLAN, UTILITY AS-BUILT PLANS AND THE LOCATIONS OF ALL

EXISTING UTILITIES AND STRUCTURES.

· THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO EXISTING UTILITIES OR STRUCTURES.

· EQUIPMENT STAGING AREA, LADDER ACCESS AREA, INDOOR ATTIC ACCESS, NOISE LEVELS, PARKING AREA, WORK HOURS ETC

SHOULD BE DISCUSSED WITH OWNER PRIOR TO COMMENCEMENT OF WORK.

· GOOD HOUSEKEEPING IS ALWAYS EXPECTED. TRASH SHOULD BE REMOVED AS FREQUENTLY AS NEEDED TO ENSURE A TIDY AND

SAFE WORK ENVIRONMENT.

· ALL WORK SHALL BE INSTALLED IN CONFORMANCE WITH CONSTRUCTION SPECIFICATIONS.

ELECTRICAL NOTES:

· THE EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE INSTALLED ONLY BY QUALIFIED PEOPLE. A

QUALIFIED PERSON IS ONE WHO HAS SKILLS AND KNOWLEDGE RELATED TO THE CONSTRUCTION AND OPERATION OF THE

ELECTRICAL EQUIPMENT AND INSTALLATIONS AND HAS RECIEVED SAFETY TRAINING TO RECOGNIZE AND AVOID THE HAZARDS

INVOLVED. (NEC 690.4(E) AND 705.6)

· LOCAL UTILITY PROVIDER SHALL BE NOTIFIED PRIOR TO USE AND ACTIVATION OF ANY SOLAR PHOTOVOLTAIC INSTALLATION. FOR A

LINE SIDE TAP CONNECTION, UTILITY NEEDS TO BE NOTIFIED WELL IN ADVANCE TO COORDINATE BUILDING ELECTRICAL SHUT OFF.

· NEW CONDUIT ROUTING SHOWN IS ESSENTIALLY SCHEMATIC. SUBCONTRACTOR SHALL LAY OUT RUNS TO SUIT FIELD CONDITIONS

AND THE COORDINATION REQUIREMENTS OF OTHER TRADES.

· ARRAY WIRING SHOULD NOT BE READILY ACCESSIBLE EXCEPT TO QUALIFIED PERSONNEL.

· ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL BE WATERTIGHT AND APPROVED FOR USE IN WET LOCATIONS. (NEC 314.15A).

· SEPARATION DISTANCE MEASUREMENT FROM BOTTOM OF PANEL TO TOP OF ROOF COVERING SHALL BE MINIMUM 3".

· WIRING METHODS FOR PV SYSTEM CONDUCTORS AREN'T PERMITTED WITHIN 10 IN. OF THE ROOF DECKING OR SHEATHING EXCEPT

WHERE LOCATED DIRECTLY BELOW THE ROOF SURFACE THAT'S COVERED BY PV MODULES AND ASSOCIATED EQUIPMENT. WIRING

METHODS FOR PV SYSTEM CONDUCTORS MUST BE RUN PERPENDICULAR (90°) TO THE ROOF PENETRATION POINT. (NEC 690.31(E))

· BACK-FED BREAKER MUST BE AT THE OPPOSITE END OF BUS BAR FROM THE MAIN BREAKER OR MAIN LUG SUPPLYING CURRENT

FROM THE UTILITIES.

· ALL CONDUCTORS AND WIRE TIES EXPOSED TO SUNLIGHT ARE LISTED AS UV RESISTANT.

· CONTRACTOR SHALL FOLLOW ALL ELECTRICAL EQUIPMENT LABELING REQUIREMENTS IN NEC 690 AND IFC 2012

· PV SOURCE, OUTPUT AND INVERTER CIRCUITS SHALL BE IDENTIFIED AT ALL POINTS OF TERMINATION, CONNECTION, AND SPLICES.

THE MEANS OF ID CAN BE SEPARATE COLOR CODING, MARKING TAPE, TAGGING ETC. (NEC 690.4)

· MEASURE THE LINE-TO-LINE AND LINE-TO-NEUTRAL VOLTAGE OF ALL SERVICE ENTRANCE CONDUCTORS PROIR TO INSTALLING ANY

SOLAR EQUIPMENT. THE VOLTAGES FOR THE 240VAC RATED.
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EXISTING

EXTERIOR
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                                IRONRIDGE FLASH FOOT-2 MOUNT SYSTEM 

 WITH IRONRIDGE XR-100 RAILS

ALL WORK SHALL BE PERFORMED IN COMPLIANCE TO ALL

PERTINENT REGIONAL AND LOCAL CODES, REGULATIONS, LAWS, AND

ORDINANCES AS REQUIRED BY THE STATE OF MASSACHUSETTS:

2015 INTERNATIONAL BUILDING CODE (IBC).

2015 INTERNATIONAL RESIDENTIAL CODE (IRC).

2015 INTERNATIONAL FIRE CODE (IFC).

2015 INTERNATIONAL MECHANICAL CODE (IMC)

2015 INTERNATIONAL PLUMBING CODE (IPC)

2020 NATIONAL ELECTRICAL CODE (NEC)

ASCE/ANSI 7-10 MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER

STRUCTURES

PV- 1.0
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MICRO INVERTERS

I

LA

FIRE SETBACKS

RAIL

ATTACHMENTS

SOLAR MODULES

LADDER ACCESS

WALKWAY

PROPERTY LINE

INTERIOR EQUIPMENT

SHOWN AS DASHED

PL

EXTERIOR CONDUIT RUN

INTERIOR CONDUIT RUN

LEGEND AND ABBREVIATIONS

NOTE: AC COMBINER BOX AND MAIN PANEL

ARE IN THE BASEMENT.

AC DISCONNECT

JUNCTION BOX

SM

SMART METER

UTILITY METER

UM

MAIN SERVICE PANEL

MSP

ARRAY AZIMUTH

 145 DEGREE

PV- 2.0

AC

DRIVEWAY

AC

UM

SM

ACB

MSP

(N) CONDUIT RUN

(IN ATTIC)

AC COMBINER BOXACB

(N) MP-01

MOUNTING
PLANE PITCH TRUE

AZIMUTH
ROOF
TYPE

ROOF
STORY

# OF
MODULES

MP-01 36° 145° ASPHALT
SHINGLE TWO 16

SITE PLAN - SCALE: 1/16" = 1'-0"

(E) RESIDENCE



IRONRIDGE FLASHFOOT 2

(E) ASPHALT SHINGLE

(E) TRUSS

SOLAR MODULE

IRONRIDGE XR-100

RAILS

SIDE VIEW

FLASHING

3 1/2" x 5/16 WITH 2.5 MIN

LAG SCREW EMBEDMENT

TOP VIEW FRONT VIEW

PV MODULE FRAME

IRONRIDGE RAIL

IRONRIDGE CAMO

END CLAMP

PV MODULE FRAME

IRONRIDGE RAIL

IRONRIDGE CAMO

END CLAMP
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SEE (ATTACHMENT-1)

FOR ENLARGED VIEW
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STRUCTURAL DETAILS

STRUCTURAL NOTES: ATTACHMENT DETAILS - 1: SCALE - NTS
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4
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6
7

SNO. SITE DETAILS
1 FRAMING TYPE SITE BUILT
2 FRAMING SIZE 2X6

3 FRAMING SPACING 24 IN. O.C

4 ROOF SLOPE 36°

5 FASTENERS PER
ATTACHMENT 1

6 FASTENER SIZE 5/16"

7 EMBEDMENT
DEPTH 2.5" IN. (MIN.)

SNO. WEIGHT CALCULATIONS

1 TOTAL SYSTEM WEIGHT (LBS) 862

2 TOTAL # OF ATTACHMENTS 34

3 WEIGHT PER ATTACHMENT (LBS) 25.36

4 UNDER 45 LBS YES

5
WEIGHT PER SQUARE FOOT

(LBS/SQ.FT.) 2.77

6 UNDER 5 LBS/SQ.FT YES

SNO. SOLAR MODULE SPECS

1 MODULE TYPE SOLARIA POWER XT-370R-PD
2 MODULE WEIGHT (LBS.) 46
3 MODULE AREA (SQ.FT) 19.46
4 MODULE IN ARRAY 16
5 TOTAL MODULE WEIGHT (LBS.) 736
6 TOTAL MODULE AREA (SQ.FT.) 311

SNO. MOUNTING SYSTEM

1 MOUNTING TYPE  IRONRIDGE FLASHFOOT 2

2 MOUNTING WEIGHT PER MODULE (LBS.) 7.89

3 TOTAL MOUNTING WEIGHT (LBS.) 126

4 MAX. ATTACHMENT POINT SPACING 48 IN.

5 MAX RAIL OVERHANG 24 IN.

ATTACHMENT DETAILS - 2: SCALE - NTS

PV- 3.0
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6
3

.
8

2
"

43.9"

SOLARIA POWER

XT-360 (360W)

MODULES

LEGEND

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- RAFTERS

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

4' TYP.

PV- 3.1

ARRAY AZIMUTH

145 DEGREE

MP-01

2X6 SITE BUILT

@24" O.C.
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12'
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ELECTRICAL DIAGRAM:

KEY EQUIPMENT
QTY.

A

(E) MAIN SERVICE PANEL 200A RATED WITH 200A MAIN
BREAKER 1

B (N) INVERTER - ENPHASE IQ7PLUS -72-2-US
16

C (N) MODULE - SOLARIA POWER XT-370R-PD
16

D

(N) AC COMBINER BOX - ENPHASE IQ COMBINER 80A

RATED WITH (2) 15A/2P BREAKERS

1

E (N) SMART METER 200A RATED
1

F (N)NON FUSED AC DISCONNECT 60A RATED
1

NOTES:

1. ENPHASE IQ ENVOY FOR SOLAR PRODUCTION MONITORING ONLY.

2. JUNCTION BOXES ARE NOT SHOWN, BUT MAY BE USED FOR TRANSITION

POINTS THROUGHOUT SYSTEM.

3. BACKFEED SHALL BE LOCATED FARTHEST FROM THE MAIN BREAKER.

L1

L2

G

BLACK

RED

(6) #12 AWG THWN-2

(1) #8 AWG THWN-2 GND.

(1) 3/4" FMC/EMT CONDUIT

OR NM CABLE

JUNCTION

BOX

N

G

15A/2P

M

1
0
A

/
2
P

(N) ENPHASE IQ COMBINER+

AC COMBINER BOX

(80A RATED)

D

8 MICROINVERTERS IN BRANCH CIRCUIT 2
B C

ENPHASE Q CABLES

BLACK

RED

L1

L2

15A/2P

#10 THWN-2

IN 3/4" FMC/EMT

L1 = BLACK

L2 = RED

N = WHITE

#8 THWN-2, G = GREEN

N

G

(N) NON-FUSED AC

DISCONNECT

60A RATED

F

8 MICROINVERTERS IN BRANCH CIRCUIT 1

B C

SMART METER

200A RATED

E

SM

#10 THWN-2

IN 3/4" FMC/EMT

L1 = BLACK

L2 = RED

N = WHITE

#8 THWN-2, G = GREEN

#10 THWN-2

IN 3/4" FMC/EMT

L1 = BLACK

L2 = RED

N = WHITE

#8 THWN-2, G = GREEN

TO

UTILITY GRID

L2 L1

N

GROUNDING

ELECTRODE

(E) MAIN SERVICE

PANEL( 200A RATED)

(E) UTILITY METER

(NATIONAL GRID)

A

N

G

EXISTING

WIRING

MSD

200A/2P

PV BREAKER

25A/2P
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ELECTRICAL CALCS

REVISION HISTORY
REV DESCRIPTION DRW DATE

0 DRAFT REVIEW DG 09-28-20
1
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Main Solar Breaker Size

Main Solar Breaker size 25 A

Breaker less than max feed?
OK

PV- 5.0

Main Panel Connection
Main Bus Rating 200 A
Main Bus X 120% 240 A

Main Breaker Rating 200 A
Maximum Solar Feed 40 A

CONDUCTOR AMPACITY CALC'S:

JUNCTION BOX TO AC COMBINER BOX:

EXPECTED WIRE TEMP. (C): 54

AMBIENT TEMP. CORRECTION PER NEC 310.15(B)(2)(a): 0.76

CIRCUIT CONDUCTOR SIZE: 12 AWG

CIRCUIT CONDUCTOR AMPACITY PER NEC 310.15(B)(16): 30A

# OF CURRENT CARRYING CONDUCTORS IN CONDUIT: 4

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a): 0.8

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8 (B):

1.25 X MAX CIRCUIT OUTPUT CURRENT=

1.25 X 1.21 A X 8 = 12.1A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLES

TEMP. CORR. PER NEC 310.15(B)(2)(a) X

CONDUIT FILL CORR. PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY PER NEC 310.15(B)(16)  =

0.76 X 0.8 X 30A = 18.24A

AC COMBINER BOX TO POINT OF INTERCONNECTION:

EXPECTED WIRE TEMP. (C): 32

AMBIENT TEMP. CORRECTION PER NEC 310.15(B)(2)(a): 0.96

CIRCUIT CONDUCTOR SIZE: 10 AWG

CIRCUIT CONDUCTOR AMPACITY PER NEC 310.15(B)(16): 40A

# OF CURRENT CARRYING CONDUCTORS IN CONDUIT: 3

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a): 1

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8 (B):

1.25 X MAX. INVERTER OUTPUT CURRENT=

1.25 X 1.21A X 16 = 24.2A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLES

TEMP. CORR. PER NEC 310.15(B)(2)(a) X

CONDUIT FILL CORR. PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY PER NEC 310.15(B)(16) =

0.96 X 1 X 40A = 38.4A

AC COMBINER BOX TO POINT OF INTERCONNECTION:

CIRCUIT CONDUIT SIZE: 3/4" FMC/EMT

TOTAL INTERNAL AREA OF CONDUIT: 0.533 SQ.INCH

CIRCUIT CONDUCTOR SIZE: 8 AWG THWN-2

APPROXIMATE AREA OF CONDUCTOR: 0.0211 SQ.INCH

AS PER NEC TABLE-1, CHAPTER 9:

# OF CONDUCTOR X AREA OF CONDUCTOR =< 40% OF

AREA OF CONDUIT

3 X 0.0211 SQ.INCH <  0.4 X 0.533 SQ.INCH

0.0633 < 0.2132

CONDUIT SIZING:

JUNCTION BOX TO AC COMBINER BOX:

CIRCUIT CONDUIT SIZE: 3/4" FMC/EMT

TOTAL INTERNAL AREA OF CONDUIT: 0.533 SQ.INCH

CIRCUIT CONDUCTOR SIZE: 12 AWG THWN-2

APPROXIMATE AREA OF CONDUCTOR: 0.0133 SQ.INCH

AS PER NEC TABLE-1, CHAPTER 9:

# OF CONDUCTOR X AREA OF CONDUCTOR =< 40% OF

AREA OF CONDUIT

4 X 0.0133 SQ.INCH <  0.4 X 0.533 SQ.INCH

0.0532 < 0.2132

DESCRIPTION CONDUCTOR

SIZE

APPROXIMATE

AREA OF

CONDUCTOR

(NEC

CHAPTER-9

TABLE-5)

# OF

CONDUCTORS

PER CONDUIT

CONDUIT

SIZE

NOMINAL

INTERNAL AREA

OF CONDUIT IN

SQ.INCH (NEC

CHAPTER-9

TABLE-4)

CONDUIT/

WIRE FILL

PERCENT

FILL FACTOR

(CEC 2016

TABLE

310.15(B)(3)(a))

AMBIENT

TEMP. IN

DEGREE

CELCIUS

TEMP.ADDER

(CEC 2016

Table

310.15(B)(3)(c))

TOTAL

TEMP IN

DEGREE

CELCIUS

TEMP CORR.

FACTOR

(CEC-2016

TABLE-310.15

(B)(2)(a))

CONDUCTOR

RATING IN

AMPERE

(CEC-2016

TABLE-310.15

(B)(16))

DERATED

CURRENT

RATING IN

AMPERE

OCPD

(CEC-2016

ARTICLE-

690.8)

JUNCTION BOX TO

AC COMBINER BOX

12 AWG 0.0133 4 3/4"EMT 0.533 9.98% 0.8 32 22 54 0.76 30 18.24 15A

AC COMBINER BOX

TO  POINT OF

INTERCONNECTION

10 AWG 0.0211 3 3/4"EMT 0.533 11.88% 1 32 0 32 0.96 40 38.40 25A

Inverter Specifications

Branch 1
Total(8) ENPHASE

IQ7PLUS-72-2-US
(8) ENPHASE

IQ7PLUS-72-2-US

Max AC Power 2320 W 2320 W 4640 W

Max AC Current 9.68 A 9.68 A 19.36 A

Max AC Current X 1.25 12.10 A 12.10 A 24.20 A

Solar Breaker Size 15.00 A 15.00 A 30.00 A
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DC SIDE AC SIDE

690.17(E)

690.35(F)

690.5(C)

705.12(D)(2)(b)

705.12(D)(3)

690.53

690.54

690.13(B), IFC 605.11.3

690.13(B), IFC 605.11.3

690.31(G)(3), IFC 605.11.1.2

1

2

3

4

5

6

7

8

9

10

CODE REFERENCES (NEC)

690.56(C)
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WARNING

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH LINE AND

LOAD SIDE MAY BE ENERGIZED

IN THE OPEN POSITION

WARNING

ELECTRIC SHOCK HAZARD

THE DC CONDUCTOR OF THE PV

SYSTEM ARE UNGROUNDED AND

MAY BE ENERGIZED

WARNING

ELECTRIC SHOCK HAZARD

IF A GROUND FAULT IS INDICATED,

NORMALLY GROUNDED CONDUCTORS

MAY BE UNGROUNDED AND ENERGIZED

WARNING

INVERTER OUTPUT CONNECTION

DO NOT RELOCATE THIS

OVERCURRENT DEVICE

PHOTOVOLTAIC DC DISCONNECT

WARNING:

PHOTOVOLTAIC POWER SOURCE

NOTE: REFLECTIVE LABEL REQUIRED EVERY 10FT.

SOLAR DISCONNECT

REQUIRED SIGNAGE:

SIGNAGE REQUIREMENTS

1. RED BACKGROUND

2. WHITE LETTERING

3. MIN. 
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" LETTER HEIGHT

4. ALL CAPITAL LETTERS

5. ARIAL OR SIMILAR FONT

6. WEATHER RESISTANT PER UL 969
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PHOTOVOLTAIC SYSTEM EQUIPPED

WITH RAPID SHUTDOWN SYSTEM
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PHOTOVOLTAIC SYSTEM

kWh METER

WARNING

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND

PV SOLAR ELECTRIC SYSTEM

PHOTOVOLTAIC DC DISCONNECT

RATED MAXIMUM POWER-POINT CURRENT:

RATED MAXIMUM POWER-POINT VOLTAGE:

MAXIMUM SYSTEM VOLTAGE:

MAXIMUM CIRCUIT CURRENT:

PHOTOVOLTAIC AC DISCONNECT

MAXIMUM AC OPERATING CURRENT:

NOMINAL AC OPERATING VOLTAGE:
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