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VICINITY MAP

City inspector to inspect all accessible structural connections and
house current side of the electrical system.  All other equipment to be
UL listed and approved.

GENERAL ELECTRICAL NOTES

Install utility interactive photovoltaic system using UL 1741 listed solar
panels, inverter(s), DC disconnect(s), lockable AC disconnect(s) when
required and sub-panel (when required) to generate supplemental
electricity.  
 
Solar panels will be attached to existing roof members using support
racking certified California compliant by a licensed structural engineer
retained by racking manufacturer. Racking support leg "pull-out" load
calcs. and spacing based on 4’ and 6’ increments.  Leg base attached
using 5/16"x3.5" lag screw.  
 
Dead-load for panels and racking does not exceed 3.15 psf. 
(see attached specs. from solar panel manufacturer)  
 
Solar system generated output will be connected using a properly 
sized OCPD located in service panel. The sum of the ampere ratings
of overcurrent devices in circuits supplying power to a
busbar or conductor shall not exceed 120 percent of the rating
of the busbar or conductor per NEC 750.12(D)(2)

No guardrails are required for installed solar energy devices pursuant
to LAMC 91.1013.5.

The roof mounted photovoltaic modules, panels or solar voltaic roll
roofing material shall have the same or better listed fire-resistance
rating than the building roof-covering material.

All roof penetrations shall be sealed using approved methods and
products to prevent water leakage.

A ladder shall be in place for inspection in compliance with CAL-OSHA
regulations

SCOPE OF WORK

1. PV module specifications 
2.   Inverter specifications
3. Standoff specifications
4.  Rail specifications 
5.   Bonding specifications

ATTACHED SUPPORT DOCUMENTS

APPLICABLE CODES
2013 California Buliding Code
2013 California Residential Code
2013 California Electrical Code 
2011 National Electrical Code

GENERAL SYSTEM INFO
Residential, Roof Mounted

Grid-tied, Microinverter System
7.5 kW DC STC Size

1.   Exposed non-current carrying metal parts of array to be grounded
per NEC 250.134  

2.  Inverter grounded to existing AC grounding electrode per NEC
250.50

3.   The inverter shall automatically de-energize its output to the
connected electrical grid network upon loss of voltage until network
voltage has been restored per NEC 690.61 

4.   All exterior EMT conduit shall be raintight (threadless).
 EMT shall be clamped within 3' of enclosure and every 10’ beyond

per NEC 358.30 
5.   Outdoor enclosures shall be NEMA 3R rated. 
6.   Working clearances maintained around all electrical equipment in

accordance with NEC 110.26 
7.   Any conductors exposed to sunlight shall be listed as sunlight

resistent per NEC 300.6(C)(1) & NEC 310.10(D) 
8.  Junction boxes will be located so that the wiring contained in them

can be accessible directly per NEC 690.34. 
9. All metalic raceways and equipment shall be bonded electrically

continuous per NEC 250.90 & NEC 250.96 
10. Grounded DC arrays shall be provided with DC ground-fault

protection meeting the requirements of NEC 690.5(A) through (C)
to reduce fire hazards. 

11. DC GEC (grounding electrode conductor) sized per NEC 250.166
12.  DC GEC is continuous except for irreversible splices or joints at

busbars within listed equipment per NEC 250.64(C) 
13.  OCPDs used for backfeed from inverter(s) installed at the opposite

end of busbar from main OCPD per NEC 705.12(D)(7) 
14. Backfed solar breaker will not read "line and load"
15. Live parts in PV source circuits and PV output circuits over 150

Volts to ground shall not be accessible to other than qualified
persons while energized.

16. All PV modules and associated equipment and wiring material shall
be protected from any physical damage.

17. Buildings or structures with both utility service and a photovoltaic
system shall have a permanent plaque or directory providing the
location of the service disconnecting means and the photovoltaic
system disconnecting means if not located at the same location per
NEC 690.56(B)

18. A permanent plaque or directory, denoting all electric power
sources on or in the premises, shall be installed at each service
equipment location and at locations of all electric power production
sources capable of being interconnected per NEC 705.10

Contractor or Homeowner will obtain "Permission to
Operate" from utility prior to permanent activation of PV
system

Smoke and carbon-monoxide alarms are required in house to
meet R314.1 & R315.1 of the CRC

NOTES

CONTRACTOR:    CLASS B    
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(E) Property line

(E) Property line

(E) Property line

(E) Property line

(N) Array: (10) SolarWorld Sunmodule SW 250 mono,
250W modules mounted on flush mount
Roof angle: 4:12 Orientation: 98°

(N) Array: (20) SolarWorld Sunmodule SW 250 mono,
250W modules mounted on flush mount
Roof angle: 4:12 Orientation: 278° (E) Ground Rod

(E) Main service panel
& Utility Meter

(N) EMT conduit ran over roof.
Roof penetrations flashed

(N) Microinverters attached
to this rail

(N) Microinverters attached
to this rail

Roof acces

(E) 2"× 6" @ 24" OC rafters

(N) Mounts spaced
@ max 48"-72" OC

(N) AC Disconnect, NEMA 3R,
Mounted on roof,
horizontally on rail

(N) AC Disconnect, NEMA 3R,
Mounted on roof, horizontally on rail

(E) Existing
(N) New

  Skylight
  Chimney
  Vents
  Microinverter
  Conduit run

Legend
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"PL" distances are from house walls closest to property lines

N

Dead-Load Sys. Weight

1401 lbs Panels
48.0 lbs Mounts
150.0 lbs Racks
132.0 lbs Microinverters

1731.0 lbs Total Weight
551,39 sq ft Array
3.14 lbs/sq ft (psf)

3.14 psf < 3.15 psf OK

C

DRIVEWAY

Front

Side

Module specifications
65.94"× 39.41"× 1.22"

60 cells per module
46.7 lbs per module

Side

HOUSE
2nd Story

GARAGE
1st Story

Back

1) Modules: (30) SolarWorld Sunmodule SW 250 mono, 250 W
2) Microinverters: (30) Enphase M215-60-2LL-60
3) System size: 7,500 STC W
4) Curved concrete tile roof @ 4:12 pitch
5) 2-story building
6) 2"× 6" @ 24" OC rafters plus plywood sheeting over
7) 3.5" lagscrews at max 48-72" OC
8) Monitoring system with Enphase monitoring device 
9) Standard components include: racking and mounting components,
wiring, conduit, and over-current protection, roofing sealant or
flashing, as needed
10) No battery back-up systems
11) Main electrical panel, inverter and controller panels will be
labeled with warning labels (See page #5)
12) This drawing is diagrammatic in some respect. Field verify exact
conditions prior to beginning work
13) Panel layout subject to changes based on field conditions

Project Description

SITE PLAN
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(E) Curved tile roof with 2"x 6" @ 24" OC
rafters plus plywood sheeting over

Modules are 3" - 6" from roof finish

(E) 2"x 4" @ 24" OC Braces

(N) Modules: (30) SolarWorld Sunmodule SW 250 mono,
250W modules mounted to UniRac SolarMount rails

UniRac SolarMount rail

UniRac SolarMount
end clamp

QuickHook Subflashing

Quick Hook Base Plate
6" wide for curved tile

QuickHook Vertical

Setscrew

5/16"x 3.5" SS lag
screws @ max 48" - 72" OC
embedded 3" into rafter

ROOF SECTION
1/2" = 1'

(E) Existing
(N) New

Module specifications
65.94"× 39.41"× 1.22"

60 cells per module
46.7 lbs per module

Solar module

QUICKMOUNT QUICKHOOK CURVED TILE MOUNT
+ UNIRAC SOLARMOUNT RAILS

Rafter

STRUCTURAL DRAWINGS
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1) All conductor sizes are as indicated or larger
2) All photovoltaic system conductors will be 90°C
rated
3) Conductor sizes meet criteria of 125% continuous
use factor, temperature derating factors, conduit fill
derating factors & rooftop conduit adjustment factors
4) 240V AC conductors run from array to main service
panel breaker
5) The system is grid-intertie only and has no
batteries or back ups
6) Individual modules inverted from DC to AC with
microinverters located under each module
7) All equipment is bonded by a mechanical means or
by a grounding conductor
8) The system is grounded at the neutral buss in the
main panel
9) The inverter grounding electrode conductor (GEC)
is connected directly to the building grounding
electrode (GE) or irreversibly connected to the
building GEC
10) Inverter source breaker (PV breaker) is at furthest
slot from main breaker on busbar and should be
labelled per 705.12(D)(7). See signage sheet

SLD NOTES for MICROINVERTER SYSTEM

(E) Existing
(N) New

SPECS & AMPERAGE CALCULATIONS for
SolarWorld Sunmodule SW 250 mono

with Enphase M215-60-2LL-S22 microinverters

Panels (DC)
Pmax 250 W
Vmp 31.1 VDC
Imp 8.05 A
Voc 37.8 VDC
Isc 8.28 A 

Microinverter (AC)
Vop 240 VAC
Iop 0.90 A

'A' (13) Inverter Branch

Vop 240 VAC
Iop 13 x 0.90 = 11.70 A
Iop max 11.70 @ 125% = 14.63 A

After AC Disconnect
Inverter Output: 17 x 0.90A x 1.25 = 19.13 A
Derated Conduct.: 40A x 0.76 x 0.8 = 24.32 A

19.13 A < 24.32 A Wire sizes are OK

AMPACITY CALCULATIONS

Local average high temperature
measured 1/2" above roof = 51°C
Temperature correction factor
per NEC table 310.15(3)(b) = 0.76

(N) ARRAY
 (30) SolarWorld Sunmodule SW 250 mono

(30) Enphase M215-60-2LL-S22 microinverters
Total STC output: 7,500 W

(E) 2P100A
main breaker

(E) MAIN SERVICE
PANEL Challenger,

125 A rated

(E) UTILITY
GRID
120/240V
single phase

Iop @ 125% = 19.13 A
System Volt. = 240 VAC
(6) #10 THWN-2 wire
(1) #8 THWN-2 EGC/GEC
(N) 3/4" EMT conduit ran over
roof & side of external wall

(13)

(E) ground rod

(E) UTILITY
METER
Bi-directional

(2) Enphase PVC jacketed tray cables
UL rated 600V, 90°C wet/dry
(1) #8 Bare copper GEC
Located under array

(N) 2P20A
PV breaker

(17)

(N) 2P15A
PV breaker'A'

'B'

(N) (2) AC DISCONNECTS
NEMA 3R UL listed
Mounted on roof,
horizontally on rail

ACD

ACD

'B' (17) Inverter Branch

Vop 240 VAC
Iop 17 x 0.90 = 15.30 A
Iop max 15.30 @ 125% = 19.13 A

SINGLE LINE DIAGRAM
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NEC 690.5(C) - Apply on inverter (or at GFI)

WARNING
INVERTER OUTPUT CONNECTION

DO NOT RELOCATE THIS
OVERCURRENT DEVICE.

NEC 705.12(D)(7)
Apply at Distribution Equipment

NEC 690.17 - Apply on all disconnects,
serviceable panels or boxes

NEC 690.54 - Apply at point of interconnection
(AC Disconnect and/or PV AC breaker)

RATED AC OUTPUT CURRENT 11.70 A
NOMINAL OPERATING AC VOLTAGE 240 VAC

LABELS - Per NEC the following signs at a minimum should be installed

LABEL NOTES

CAUTION
SOLAR ELECTRIC SYSTEM CONNECTED

Apply at Main Service Panel

CAUTION:
PHOTOVOLTAIC AC DISCONNECT

Apply on Photovoltaic Disconnecting means

RATED AC OUTPUT CURRENT 15.30 A
NOMINAL OPERATING AC VOLTAGE 240 VAC

WARNING
ELECTRIC SHOCK HAZARD.
DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH THE LINE AND
LOAD SIDE MAY BE ENERGIZED IN

THE OPEN POSITION.

WARNING
ELECTRIC SHOCK HAZARD.

IF A GROUND FAULT IS INDICATED
NORMALLY GROUNDED CONDUCTORS

MAY BE UNGROUNDED AND ENERGIZED

All labels and markings shall be attached according to requirements by NEC and the
local AHJ. The AHJ may have special label requirements beyond the scope of this
document. This may encompass language including, but not limited to, that found
in NEC articles 690.5(C), 690.14(C)(2), 690.17, 690.53,690.35(F), 705.12(D)(7) and
705.10

SIGNAGE
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DATASHEETS - MODULES
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DATASHEETS - INVERTERS
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DATASHEETS - STANDOFFS
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DATASHEETS - MODULE BONDING
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