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Session #1: Setting the stage for Session 3: Permitting & inspection

solar development for solar Session 5: Wrap up & next steps
Overview of regional and state Training on best practices for Address any outstanding questions
energy context permitting and inspecting solar arrays and chart a pathway forward
May 2024 June/July 2024
April 2024 June 2024 July/August 2024

Session 2: Planning for solar ﬁqeuSnSiICOiB;}ZO%OeTart?grr:gy engagement &

Best practice guidance for planning Guidance on how to support residents,

and zoning of small and large-scale businesses, and your own operations

solar arrays teams as they consider adopting solar



This session is focused on SolSmart’s “Permitting and Inspection”
(PI) category.

Communities that have permitting/inspection staff attend today’s
session (or watch the recording) will earn both PI-2: Train
permitting staff on best practices for permitting solar PV and/or
solar and storage systems & PI-3: Train inspection staff on best

practices for inspecting solar PV and/or solar and storage systems.

*  For those watching the recording, please complete a
verification memo and send it to zach.greene@wri.org.

This session will also introduce best practices included within
multiple other “PI” criteria.

Your community will need to develop and publish a “permitting
checklist” that details the required permit(s), submittals, and steps
of your community’s permitting process for residential rooftop solar
PV. This is criterion PI-1 and a prerequisite for Bronze designation.

North Central Texas
Council of Governments
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APPLICATION
SOLAR PANEL PERMIT
Requirements

Your application will not be accepted if any of the below items are missing or incomplete. Incomplete applications will
be returned and any paid fees are nonrefundable. To check the status of a permit, email permits@cityofkennedale.com
and include the property address and permit type.
O Solar PV System Application (separate electrical permit not required): cityofkennedale.com/solar
0 Letter from a Texas Licensed Professional Engineer including the following:
[0 Statement that the roof of the structure is adequate to support the proposed panels
0O Any recommended modifications to the roof along panel support and bracing systems
A labeled, itemized list of solar collectors and other system components approved by a national recognized
agency, including data specification sheet for PV system and components
Scaled, dimensioned, LABELED plans - 2 sets if submitting printed copies
o Site plan (to scale) showing location of major components on the property
o Electrical line diagram of the electrical equipment (inlcuding make, model, and size of units) prepared by a Texas
Licensed Professional Engineer of the PV array conficuration showing: wiring system, overcurrent protection,
grounding, inverter, disconnects, required signs, AC connection to building, and size and location of electrical panel
o Spec sheets, listings, and manufacturer’s installation instructions for each manufactured component, including but
not limited to PV modules, inverters, combiner boxes, disconnects, and mounting systems
o Aroof plan, side elevations of collectors, and mounting details. Also, note needed compliance with local wing
loading requirements: 90 MPH (3-second-gust/75 fastest mile)
o Additional information required:
*=  Weight of the arrays (pounds per square foot- including mounting hardware)
*  Describe and show the roof structural elements, including:
e Rafter size, span, and spacing
* Roof sheathing
e Additional structural calculations and/or engineer’s verification of load capacity of the roof
structure
= Roofing type (e.g. composition shingle, shake, light-weight tile, etc.) and pitch
Details of PV panel mounding hardware attachment to the roof framing member
Contractor registered with Kennedale — Check registration status by emailing permits@cityofkennedale.com
Completed, legible, signed application form
Oncor executed interconnection agreement
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https://solsmart.org/resource/standard-pathway-training-verification-memo-guidance-and-template
mailto:zach.greene@wri.org
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Please share in the chat:

* Your name

* The community you represent
* Your title

* Any initial questions or thoughts
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Solar Permitting & Inspection Best Practices
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The information in these guidelines are intended to
provide a format whereby local jurisdictions and
contractors can permit simple PV system
Installations where only a basic review is necessary.

It is likely that most residential and some small
commercial PV systems will comply with these
simple criteria that address the requirements for PV
systems in the building, electrical, and fire codes.
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PV+ESS Permitting Guidelines

SEPTEMBER 2021 SOLSMART

NATIONAL
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— Defines the size, electrical, structural,and fire safety
requirements for solar installations to qualify for
simplified permitting.

—Enable applicants to “fill in the blanks” to explain the
structural details of a rooftop solar PV system.
—Enable applicants to “fill in the blanks” to explain the
electrical configuration of a solar PV system.
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NEC Article 690, 705, 706, and chapters 1-4
- |IRC R324, R328

- IBC 1505

- [FC 1205, 1207

ASCE 7-10, 7-16, 7-20

ICMA



* A simplified, expedited permit process for small solar PV systems
simplifies and consolidates the structural, electrical and fire review of
the PV system

* It can eliminate the need for detailed engineering studies and often
avoids unnecessary delays

* Itis not the intent of an expedited process to circumvent the
engineering process

* Itis to recognize the similarities among these smaller systems and
establish guidelines to determine when a PV project is within the
boundaries of typical, well-engineered systems that are clearly
compliant with electrical and building codes.
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« Step 1: Gather required information for permit:

« 1. Permit application required by the local jurisdiction. Permit
applications normally include information about the project
scope, project location, and the installer.

« 2. Site plan showing location of major components on the
property. This drawing need not be exactly to scale, but it
should represent relative location of components at site (see
supplied example site plan). PV arrays in compliance with IRC
fire setback requirements need no separate fire service review
(with Fire Service MOU).
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« Gather required information for permit (cont.):

« 3. Electrical worksheets showing PV array configuration,
wiring system, overcurrent protection, inverter,
disconnects, required signs, and ac connection to
building (see supplied standard electrical diagram).

« 4. Specification sheets and installation manuals (if
available) for all major PV system components such as,
PV modules, dc-to-dc converters, inverters, and
mounting systems.
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PV+ESS Permitting Guidelines

Step 1: Gather Required Information for Permit

Permit application required by the local jurisdiction: Permit applications normally include
information about the project scope, project location, and the installer.

Site plan showing location of major components on the property: This drawing need not be ]
exactly to scale, but it should represent relative location of components at site (see
supplied example site plan). PV arrays in compliance with IRC fire setback requirements.
Energy storage in acceptable locations.

Electrical worksheets showing PV array configuration, wiring system, overcurrent ]
protection, ESS components, inverters, disconnects, required signs, and AC connection to
building (see supplied standard electrical diagram).

Specification sheets and installation manuals (if available) for all major PV system ]
components such as: PV modules, DC-to-DC converters, ESS components, inverters, and
mounting systems.

Ll
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PV+ESS Permitting Guidelines

Step 2: PV System Electrical Code Installation Requirements

Major electrical components including PV modules, DC-to-DC converters, and inverters,
are identified for use in PV systems.

Array mounting system UL2703 certified for bonding and grounding. Alternatively, the
array mounting system may incorporate UL2703 grounding devices to bond separate
exposed metal parts together or to the equipment grounding conductor.

The PV array consists of no more than 2 series strings per inverter input and no more than
4 series strings in total per inverter.

O

O

a

Field-installed PV array wiring meets the following requirements (all boxes must be O
checked):
[J a. All exposed PV source circuit wiring is no smaller than 12 AWG PV Wire or MFG Cable.
7 b. All PV source circuit wiring in raceway is no smaller than 12 AWG THWN-2, XHHW-2, or
RHW-2.
Equipment is rated for the maximum DC voltage applied to the equipment (put N/A in all O

blanks that do not apply to the specific installation):

[J a. ASHRAE Extreme Annual Mean Minimum Design Dry Bulb Temperature (one source is
https://energyresearch.ucf.edu/solar-certification/solar-reference-map/)=
Table 690.7 (NEC) value
b. Max module Voc (adjusted at minimum temperature):
Rated Voc V x Table 690.7 value = \
¢. DC-to-DC converter(s) or microinverter rated maximum input voltage: \
(must be greater than Max module Vocin (b.))
d. Maximum number of DC-to-DC converters allowed in series (up to 600Vdc):
e. Maximum voltage of DC-to-DC converter circuit with maximum number in (c.):

\')
f. Inverter(s) rated maximum input voltage: V (must be greater than g. below)
g. Inverter input max V: Max module Voc (b.) V x max # in series =
\

PV system circuits on buildings meet requirements for controlled conductors in 690.12. |

QO QOQ O Q

IREC
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The PV system disconnecting means meets the requirements of 690.13. O
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Step 3: ESS Electrical Code Installation Requirements
PV+ ESS B ESS is listed to UL9540 by a recognized testing laboratory (UL, Intertek, CSA, etc.).

p Bl ESS is installed according to manufacturer’s installation instructions for the UL9540 listing.

£l The *standard electrical diagrams can be used to accurately represent the ESS.

O oo

Step 4: ESS Residential Code Installation Requirements

The individual ESS units are no larger than 20 kWh. Units installed meet one of the size and O
location limitations shown in items (2) and (3) below.

The individual ESS units are installed are separated by 36" or are installed in accordance
with approved large-scale fire testing results (UL 9540a or equivalent approved tests).
Each ESS meets one of the size and location limitations shown below: O

[J a.80kWh in attached garages separated from the dwelling unit living space in accordance

with Section R302.6.

[7 b. 80 kWh on exterior walls a minimum 3 feet (914 mm) from doors and windows directly

entering the dwelling unit (garage doors and windows do not enter the dwelling unit).

[7 c. 40 kWh within utility closets, basements, and storage or utility spaces with finished or
noncombustible walls and ceilings. Walls and ceilings of unfinished wood-framed
construction shall be provided with minimum 5/8 in. Type X gypsum.,

d. 80 kWh in detached garages and detached accessory structures.

e. 80 kWh outdoors on the ground a minimum 3 feet (914 mm) from doors and windows
directly entering the dwelling unit.

Where an ESS is installed in a garage, units are installed along side walls and units installed ]
on end walls above 48” do not need vehicle protection. Where units are installed on end
walls below 48”, approved vehicle protection is installed (e.g., parking curb, barrier,
bollard).

Where required, smoke or heat alarms are installed. m

O
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PV+ESS Permitting Guidelines

Step 5: PV and ESS Electrical Code Interconnection Requirements

sl The inverter installation meets the requirements of Article 705 (choose one below):
[7 Supply-side connection complying with 705.12(A)[2017 NEC]; 705.11[2020 NEC]
[7 Load-side connection complying with 705.12(B)[2017 NEC]; 705.12[2020 NEC]
[J Load-side Power Control System connection complying with 705.13[2020 NEC]
[J Load-side distribution equipment listed to combine sources and supply loads

pJll The *standard electrical diagrams can be used to accurately represent the PV or ESS or
both. Diagrams can be found in the electrical commentary document.

Independent leadership. Trusted clean energy expertise. NATIONALLY DISTINGUISHED. LOCALLY POWERED,




PV+ESS Permitting Guidelines

Step 6 (Simplified): Structural PV Array Mounting Requirements

For jurisdictions that require detailed structural PV array mounting information, skip to Step 6 (Detailed)

The weight of the PV system 4 lbs/sq ft. or less. ]

The attachment points of the mounting system are staggered (no check requires low snow D
and wind load location).
The maximum spacing in inches between adjacent attachment points of the mounting |
system 48" or less (no check means that the spacing is no larger than 72” and requires no
snow and low wind load location).

The array is on a single roof face (if no check, how many roof surfaces at different slopes
and/or orientations will be used for installation? (fill in).

The PV array is flush mounted (parallel to roof).

If “5” not checked, is the maximum distance off the roof no greater than 10” (if no check,
this process cannot be used).

The solar module and mounting system rated by the manufacturer to withstand the
upward force of the local wind speed and evenly distribute load into the supporting
structure at the proposed maximum spacing, and confirmed in UL 1703 or 61730, and
2703 listings (validated through the UL 1703 or 61730 module rating for mechanical load
rating, and UL 2703 mounting system mechanical load rating).

O|joyco| o

The individual roof structure appears to be structurally sound, without signs of alterations
or significant structural deterioration or sagging.
What is the roof covering material? (fill in blank)

O

IREC

INTERSTATE RENEWABLE ENERGY COUNCI

O O

| What is the slope of the roof surface? (fill in blank)
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PV+ESS Permitting Guidelines
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Step 6 (Detailed): Structural PV Array Mounting Requirements
This version of Step 6 is for jurisdictions requiring detailed structural PV array mounting information.

Both Framing-Attached and Sheathing-Attached Provisions

A. General Site and Array Requirements (all square boxes must be checked; where slanted check box
sub-options occur, one sub-option must be checked):

Wind Exposure and Design Wind Speed (as defined by ASCE 7, select one below): 0
[J a. Framing-Attached System: Exposure B or C, and design wind speed does not
exceed 180mph.
[J b. Sheathing-Attached System: see section G.7 for wind exposure and wind
speed limits.

The structure is not in Wind Exposure D (within 200 yards of a water body wider than a
mile).

The structure is not on a hill with a grade steeper than 5%, where topographic effects can
significantly increase wind loads.

Ground snow loads do not exceed 60 psf.

Distributed weight of the PV array is less than 4 |bs/sq ft (less than 5 Ibs/sq ft for thermal
systems).

o|io|oj|o

B. Roof Information (all must apply):

Array is mounted on a permitted, one- or two-family roof structure or similar structure. For D
a roof without a building permit, show compliance with International Residential Code (IRC)
span tables.

Roof is framed with wood rafters or trusses at no greater than 48” on center. Roof framing O
members run upslope/downslope (not horizontal purlins).

Roof structure appears to be structurally sound, without signs of alterations or significant 0
structural deterioration or sagging.

Sheathing is at least 7/16" or thicker plywood, or 7/16” or thicker oriented strand board |

ICMA




* PV system uses standard diagrams

* One- and two-family rooftop installations
or structure of same construction.

 String inverter, dc converter, or
microinverter

« Complies with eligibility checklist
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* Snow load no greater than 60 PSF
(pounds per square foot).
* Wind load no greater than 150 MPH

OLSMART ICMA




Guidelines Cover Most of 48 States
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Guidelines Cover I\/Iost of 48 States
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* Snow load no greater than 60 PSF
(pounds per square foot).

* Wind load no greater than 150 MPH

* Not Exposure D (waterfront)

* Not on steep hill (5% grade)

* Roof mean height 40’ or less

» Roof structure meets IRC

* No structural damage
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e Member-Attached PV Array Requirements:

® [J 1.Arrayis set back from all roof edges and ridge by at least twice the gap
under the modules (or more, where fire access pathways are required).

® [ 2.Array does not cantilever over the perimeter anchors more than 19”.

® [J 3.Gapunder modules (roof surface to underside of module) is no
greater than 10”.

® [ 4. Gapsbetween modules are (select one below):

¢ [7 a. atleast 0.25” on both short and long sides of modules, or

* L7 b. 0” on short side, and at least 0.50” on long sides.
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e Member-Attached PV Array Requirements (cont):
* [1 5. Mounting rail orientation or rail-less module long edges:
L7 a. run perpendicular to rafters or trusses, and attached to them

* [1 6. The anchor/mount/stand-off spacing perpendicular to
rafters or trusses:
. L7 a. does not exceed 4’-0”, and anchors in adjacent rows
are staggered where rafters or trusses are at 24” or less on center

IS ] .
INTERSTATE RENEWABLE ENERGY COUNCIL S M A RT
Independent leadership. Tru: NATIONALLY DISTINGUSSHED. LOCALLY POWERED.

sted clean energy expertise.




e Member-Attached PV Array Requirements (cont):

® [] 7.Upslope/downslope anchor spacing follows manufacturer’s
instructions.

® [J 8. Anchor fastener is (select one below):

¢ L7 a.5/16” diameter lag screw with 2.5” embedment into structural
member, or
¢ L7 b. fastener other than (a.) embedded in structural members in

accordance with manufacturer’s structural attachment details.
Manufacturer’s anchor layout requirements must not exceed the anchor
spacing requirements shown in Items 5 and 6 above.

¢ )
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Houses that were built in compliance with building
structural codes, can support PV.

Single layer of roofing (no second layer of comp).
PV modules mounted within 2” and 10” of roof deck.
PV array distributed weight less than 4 Ib/ft?

Typical rafter with supports 48” apart or closer (each
anchor row mounted on alternating trusses) meet
structural code requirements (represents most of
housing stock).

ICMA




Options for Low Snow and Wind
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* Member-Attached PV Array Requirements (cont):

[ s. Mounting rail orientation or rail-less module long edges:

® [7 b.run parallel to rafters and are spaced no more than 4’-0” apart, Ground Snow Load is no greater
than 10 psf, and Design Wind Speed does not exceed 120 mph.

® [ 6. The anchor/mount/stand-off spacing perpendicular to rafters or trusses (select one below):

¢ [7 a. does not exceed 4’-0”, and anchors in adjacent rows are staggered where rafters or trusses
are at 24” or less on center (see Figure), or

¢ L7 b. does not exceed 4’-0”, anchor layout is orthogonal, roof slope is 6:12 or less, Ground Snow
Load is no greater than 10 psf, and Design Wind Speed does not exceed 120 mph, or

¢ L7 c. does not exceed 6’-0”, anchor layout is orthogonal, roof slope is 6:12 or less, Ground Snow

Load is zero, and Design Wind Speed does not exceed 120 mph.
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« Snow load no greater than 60 PSF
* Wind load no greater than 140 MPH
* Not Exposure D (waterfront)

* Not on steep hill (5% grade)

* Roof mean height 30 or less

* Roof structure meets IRC

« Mfg Truss or Kiln Dry Rafters

* No structural damage

 Tributary area matters

s R
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Options for Sheathing Attached
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L7 a. Some anchors are not within bands of strength, and all the

following (i., ii. & iii.) apply:

[1 i. Edge of array is more than 3 feet from any roof edge

(Wind Zone 1), and

L1 ii. Tributary area is 9 ft° or less (up to half the area of a 60

cell PV module), and

L1 iii. Wind Exposure B only, and design wind speed does not

exceed 120 mph.

ONALLY DISTINGUISHED. LOCALLY POWERED.
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L7 b. All anchors are within bands of strength, and all of the following (i.,
ii. & iii.) apply:

[J i Edge of array is more than 3 feet from any roof edge (Wind

Zone 1), and

L1 ii. Tributary area is 14 ft? or less (40”x48”).

[ iii. One of the two wind cases below (x. or y.) applies:

L[] x. Exposure B, and design wind speed does not exceed 140 mph,

or

L[] y. Exposure C, and design wind speed does not exceed 120 mph.

OLSMART ICMA




[1 8. Anchor-to-sheathing connection has an allowable stress
design (ASD) uplift capacity of at least 166 |bs. under short duration
loading, which corresponds to a mean ultimate tested uplift capacity
of at least 520 Ibs.

GENERAL STATEMENT FOR CHECKLIST:

If any structural item cannot be checked off, the building official may
require the installer to provide structural calculations and/or details,
stamped and signed by a design professional, addressing the

unchecked item.
ICMA
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Step 2: Electrical PV System Requirements Checklist

For a simplified PV permit, following are the electrical requirements:

1. Major electrical components including PV modules, dc-to-dc converters, and
inverters, are identified for use in PV systems.

2. Array mounting system UL2703 certified for bonding and grounding.
Alternatively, the array mounting system may incorporate UL2703 grounding
devices to bond separate exposed metal parts together or to the equipment

grounding conductor.
3. The PV array consists of no more than 2 series strings per inverter input and no

more than 4 series strings in total per inverter.

—(
S&S
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| RENEWABLE ENERGY COUNCIL S M/ \RT
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PV+ESS Permitting Guidelines

Step 2: PV System Electrical Code Installation Requirements

Major electrical components including PV modules, DC-to-DC converters, and inverters,
are identified for use in PV systems.

Array mounting system UL2703 certified for bonding and grounding. Alternatively, the
array mounting system may incorporate UL2703 grounding devices to bond separate
exposed metal parts together or to the equipment grounding conductor.

The PV array consists of no more than 2 series strings per inverter input and no more than
4 series strings in total per inverter.

O

O

a

Field-installed PV array wiring meets the following requirements (all boxes must be O
checked):
[J a. All exposed PV source circuit wiring is no smaller than 12 AWG PV Wire or MFG Cable.
7 b. All PV source circuit wiring in raceway is no smaller than 12 AWG THWN-2, XHHW-2, or
RHW-2.
Equipment is rated for the maximum DC voltage applied to the equipment (put N/A in all O

blanks that do not apply to the specific installation):

[J a. ASHRAE Extreme Annual Mean Minimum Design Dry Bulb Temperature (one source is
https://energyresearch.ucf.edu/solar-certification/solar-reference-map/)=
Table 690.7 (NEC) value
b. Max module Voc (adjusted at minimum temperature):
Rated Voc V x Table 690.7 value = \
¢. DC-to-DC converter(s) or microinverter rated maximum input voltage: \
(must be greater than Max module Vocin (b.))
d. Maximum number of DC-to-DC converters allowed in series (up to 600Vdc):
e. Maximum voltage of DC-to-DC converter circuit with maximum number in (c.):

\')
f. Inverter(s) rated maximum input voltage: V (must be greater than g. below)
g. Inverter input max V: Max module Voc (b.) V x max # in series =
\

PV system circuits on buildings meet requirements for controlled conductors in 690.12. |

QO QOQ O Q

IREC

INTERSTATE RENEWABLE ENERGY COUNCIL

The PV system disconnecting means meets the requirements of 690.13. O

Independent leadership. Trusted clean energy expertise. e e e et e L et



PV+ESS Permitting Guidelines

Step 5: PV and ESS Electrical Code Interconnection Requirements

sl The inverter installation meets the requirements of Article 705 (choose one below):
[7 Supply-side connection complying with 705.12(A)[2017 NEC]; 705.11[2020 NEC]
[7 Load-side connection complying with 705.12(B)[2017 NEC]; 705.12[2020 NEC]
[J Load-side Power Control System connection complying with 705.13[2020 NEC]
[J Load-side distribution equipment listed to combine sources and supply loads

pJll The *standard electrical diagrams can be used to accurately represent the PV or ESS or
both. Diagrams can be found in the electrical commentary document.

Independent leadership. Trusted clean energy expertise. NATIONALLY DISTINGUISHED. LOCALLY POWERED,




120% Option for Small PV and/or ESS

100% Option for Larger PV or PV+ESS. Split
service into 2 breakers to 2 subpanels (sum of
breakers option)

PV and/or ESS as part of 6-handle Service
Disconnecting Means (ESS within load calcs for
service or PCS installed to protect service)

Supply side option for PV (no ESS allowed)

ICMA




(o) EQUIPMENT SCHEDULE
TAG |DESCRIPTION PART NUMBER | NOTES (N/A IF NOT USED)
1 SOLAR PV MODULE AS-360 AMERICAN SOLAR 360-WATT PV MODULES
2 DC-DC CONVERTER AC-SB360 AMERICAN CONVERTER SOLARBUCK 360-WATT DC-TO-DC CONVERTER
3 PV ARRAY CIRCUIT 1 N/A
PV ARRAY CIRCUIT 2 15 DC-TO-DC CONVERTERS IN SERIES
PV ARRAY CIRCUIT 3 15 DC-TO-DC CONVERTERS IN SERIES
PV ARRAY CIRCUIT 4 N/A
4 ROOFTOP JUNCTION BOX N/A
5 |DC DISCONNECT LISTED AND PROVIDED WITH INVERTER ;JET;:;ITCYE
6 DC/AC INVERTER AC-7680i AMERICAN CONVERTER 7680-WATT PV INVERTER
7 GEN METER 4-JAW, 240V CYCLOMETER REGISTER KWH METER IN 100-A BASE
8 AC DISCONNECT 240VAC, 60-AMP UNFUSED SWITCH M
9 SERVICE PANEL SL-200RSP 240 VAC, __200 A MAIN, __200 A BUS, _ 40 A INVERTER OCPD
10
N/A___MODULES OR °
DC-TO-DC CONVERTERS IN MAIN )
SERIES SOURCE-CIRCUIT [ ocPD
1-BOX INVERTER
15 MODULES OR A DCD&O AC DISCO
DC-TO-DC CONVERTERS IN
SERIES SOURCE-CIRCUIT ~ " M
~— o<f-- ccccees ICI)VC\IPE;TER
15 MODULES OR —a— '
DC-TO-DC CONVERTERS IN codiiccctecccccccccccccsacate - XTXE T el
SERIES SOURCE-CIRCUIT MAIN SERVICE PANEL
__N/A __MODULES OR Disregard if BUILDING
DC-TO-DC CONVERTERS IN disconnect GROUNDING
SERIES SOURCE-CIRCUIT I ELECTRODE
provided with
FOR UNUSED SOURCE CIRCUITS inverter
PUT "N/A” in BLANK ABOVE E—
A CONDUIT AND CONDUCTOR SCHEDULE
TAG |DESCRIPTION OR CONDUCTOR TYPE | COND. | NUMBER OF | CONDUIT | CONDUIT
GAUGE | CONDUCTORS | TYPE SIZE omractor tame. One-Line Standard Electrical Diagram for
1 USE-200 or PV WIRE 12 | 4B N/A N/A ress and Phone: .
BARE COPPER EQ. GRD. COND. (EGC) 6 N/A N/A SolarBright S.mall Scale, Single-Phase PV Systems
5 THWN=2 @ or XHHW-200 or RHW-20J 12 | 2R, 2B EMT e 26’3'_8 Washington St. Site Name: Joe and Jane Homeowner
inneapolis, MN . .
INSULATED EGC 12 |1-G 800-555.1212 Site Address: 2400 Monroe St., St. Paul, MN
mm [IE THWN-2 O or XHHW-2 O or RHW-20 N/A System AC Size: 7.6 kWac
|NSU LATED EGC N/A A orawnsy: SIZE FSCM NO DWG NO
TE RENEWABLE ENE H3 THWN-2 B or XHHW-2 O or RHW-20 8 1-B, 1-R, 1-W | EMT % Ella
Independent leadership. Trusted clea o I,NSU LATED EGC 10 1-G [ CheckedBy: SCALE NTS Date: SHEET




« Use this plan ONLY for central/string inverter
systems with or without dc converters on the roof of
a one- or two-family dwelling or similar structure.

« The photovoltaic system must interconnect to the
load side of a 120/240Vac service panel rated 400A
or less (80-amp PV breaker or less).

« Not intended for more than two inverters, or more
than one dc combiner per inverter (non-inverter-
Integrated).

ICMA



PV System Components

PV Modules

Qty. 27, 360W, American Solar AS360
Inverter

Qty. 1, 7.6 kW, American Inverter Al-7600
Mounting System

OmniRack ModMount 5.0; sheathing attached;

House
Roof Pitch 4:12; House built in 1988. Comp shingle roof.

[structurally compliant]
SOLSMART ICMA
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Compliance Document
Standard Plan—Simplified Central Inverter
Structural Criteria—compliant

OLSMART ICMA




ROOF ACCESS

- 49'-9" ﬁ‘
STRUCTURAL NOTES:
1. ROOF PITCH 4:12
2. ROOF COVERING: SINGLE OVERLAY ASPHALT SHINGLES
3. BLACK DOTS REPRESENT ANCHOR POINTS
4. MEAN ROOF HEIGHT LESS THAN 30'
5. ROOF STRUCTURE: TRUSS ON 24" CENTERS
6. ROOF DECK 7/16" OSB
7.MAXIMUM ANCHOR POINT DISTANCE: 48"
8. DWELLING IN WIND EXPOSURE B
ROOFTOP J-BOX 9. PV MODULES MOUNTED 2" ABOVE ROOF COVERING
UNDER MOVABLE PV 10. PV MODULES CERTIFIED TYPE 1 FOR FIRE PURPOSES
MOBULE TO TRANSITION 11. OMNIRACK MOD 5.0 LISTED CLASS A WITH TYPE 1
EXPOSED PV WIRE TO MODULES
THWN-2 CONDUCTORS
IN %" EMT v
g
> }
INVERTER WITH
3.0"—» e
SUPPLIED COMBINER | —ﬂ la—3'-0"
AND DC N e e
DISCONNECT ]

27 AMERICAN SOLAR AS360
™ MODULES IN 3 SERIES STRINGS OF 9
4 MODULES EACH ON EXISTING ROOF
STRUCTURE

\ ROOF ACCESS

ROOF ACCESS
EXISTING ALL-IN-ONE
SERVICE EQUIPMENT WITH
40-AMP PV BREAKER AS AC Sentacor Name. Site Plan for Small-Scale, PV System with
— DISCONNECT ) :
Sheathing Attached Array
; / SolarBright -
=t 789 V\fai[]ir;'gmn st Site Name: Joe and Jane Homeowner
— Rexandria, Vix Site Address: 1200 Monroe St., Alexandria, VA
INTERSTATE RENEWABLE ENERGY COUNCIL SyStem AC Size. 7 6 kW SOlar Array
Independent leadership. Trusted clean energy expertise. NATIONALLY DISTINGUISHET] SIZE FSCMNO | DWG NO | REV
Drawn By: Bill . N




EQUIPMENT SCHEDULE

INTERSTATE RENEWABLE ENE fliad
Independent leadership. Trusted clea o

TAG |DESCRIPTION PART NUMBER | NOTES (N/A IF NOT USED)
1 SOLAR PV MODULE AS-360 AMERICAN SOLAR 360-WATT PV MODULES
2 DC-DC CONVERTER AC-SB360 AMERICAN CONVERTER SOLARBUCK 360-WATT DC-TO-DC CONVERTER
3 PV ARRAY CIRCUIT 1 N/A
PV ARRAY CIRCUIT 2 15 DC-TO-DC CONVERTERS IN SERIES
PV ARRAY CIRCUIT 3 15 DC-TO-DC CONVERTERS IN SERIES
PV ARRAY CIRCUIT 4 N/A
4 ROOFTOP JUNCTION BOX N/A
5 |DC DISCONNECT LISTED AND PROVIDED WITH INVERTER ;JET;:;ITCYE
6 DC/AC INVERTER AC-7680i AMERICAN CONVERTER 7680-WATT PV INVERTER
7 GEN METER 4-JAW, 240V CYCLOMETER REGISTER KWH METER IN 100-A BASE
8 AC DISCONNECT 240VAC, 60-AMP UNFUSED SWITCH M
9 SERVICE PANEL SL-200RSP 240 VAC, __200 A MAIN, _ 200 A BUS, __ 40 A INVERTER OCPD
10
N/A___MODULES OR °
DC-TO-DC CONVERTERS IN MAIN )
SERIES SOURCE-CIRCUIT [ VT ocPD
1-BOX
15 MODULES OR A DC DISCO AC DISCO
DC-TO-DC CONVERTERS IN - =
SERIES SOURCE-CIRCUIT ~ " s
~_ R R o= ool INVERTER
[) OCPD
15 MODULES OR —a— '
DC-TO-DC CONVERTERS IN codiiccctecccccccccccccsacate - XTXE T el
SERIES SOURCE-CIRCUIT MAIN SERVICE PANEL
__N/A __MODULES OR Disregard if Ggglbﬁlc')\jlﬁe
DC-TO-DC CONVERTERS IN disconnect RUVNDING
SERIES SOURCE-CIRCUIT —— ELECTRODE
provided with
FOR UNUSED SOURCE CIRCUITS inverter
PUT "N/A” in BLANK ABOVE E—
A CONDUIT AND CONDUCTOR SCHEDULE
TAG |DESCRIPTION OR CONDUCTOR TYPE | COND. | NUMBER OF | CONDUIT | CONDUIT
GAUGE | CONDUCTORS | TYPE SIZE Conlractor Name, One-Line Standard Electrical Diagram for
Address and Phone:
1 USE-20 or PVWIRE® 12 | 4B N/A N/A .
BARE COPPER EQ. GRD. COND. (EGC) 6 N/A N/A SolarBright S.mall Scale, Single-Phase PV Systems
B THWN-2 @ or XHHW-2[00 or RHW-20 12 | 2R 2-B EMIT % 2688 Washington St. Site Name: Joe and Jane Homeowner
. Minneapolis, MN .
INSULATED EGC 12 1-G 800-555-1212 Site Address: 2400 Monroe St., St. Paul, MN
3 THWN-2 O or XHHW-2 O or RHW-20 N/A System AC Size: 7.6 kWac
INSULATED EGC N/A A orawnsy: SIZE FSCM NO DWG NO
THWN-2 B or XHHW-20O or RHW-20 8 1-B, 1-R, 1-W EMT A Ella
INSULATED EGC 10 |16 H checkedsy: soate NTS Date: e




PV MODULE RATINGS @ STC NOTES FOR ALL DRAWINGS: *SIGN FOR PV DC DISCONNECT (if used

OCPD = OVERCURRENT PROTECTIVE DEVICE
MODULE MAKE AMERICAN SOLAR PHOTOVOLTAIC POWER SOURCE
NATIONAL ELECTRICAL CODE® REFERENCES
MODULE MODEL | As-360 SHOWN AS (NEC XXX.XX) MAXVOLTAGE 75V
MAX POWER-POINT CURRENT (lyp) 91A MAX CIRCUIT CURRENT 15A
MAX POWER-POINT VOLTAGE (Vip) 394V DC-TO-DC CONVERTER RATINGS (if used) MAX OUTPUT CURRENT 12A
WARNING: ELECTRICAL SHOCK
OPEN-CIRCUIT VOLTAGE (V. 47.4V
(Voc) CONVERTER MAKE | AMERICAN CONVERTER HAZARD-LINE AND LOAD MAY BE
SHORT-CIRCUIT CURRENT (lsc) 97A CONVERTER MODEL | Al-360 ENERGIZED IN OPEN POSITION
MAX SERIES FUSE (OCPD) 25A MAX CURRENT 12A SIGN FOR PV SYSTEM DISCONNECT (if used)
MAXIMUM POWER (Pax) 360 W MAX VOLTAGE 80V PV SYSTEM DISCONNECT
MAX VOLTAGE (TYP 600Vpc) 1000 V MAXIMUM POWER 2360 W AC OUTPUT CURRENT 32A
VOC TEMP COEFF (mV/°CJ or %/°C ) -0.28 MAX OUTPUT CIRCUIT V (TYP 600Vc) 600 V NOMINAL ACVOLTAGE 240V
NOTE FOR ARRAY CIRCUIT WIRING SIGN FOR ESS DISCONNECT (if used)
INVERTER RATINGS ESS DISCONNECT
LOWEST EXPECTED AMBIENT TEMPERATURE
BASED ON ASHRAE MINIMUM MEAN EXTREME DRY INVERTER MAKE AMERICAN CONVERTER ESS VOLTAGE (AC OR DC) 240 Vac
BULB TEMPERATURE FOR ASHRAE LOCATION

MOST SIMILAR TO INSTALLATION LOCATION.

LOWEST EXPECTED AMBIENT TEMP_ -27  °C INVERTER MODEL _ | AC-7680i

MAX DC VOLT RATING 80V SIGN FOR NEC 690.12 (if used—shaded is yellow)
NOTES FOR INVERTER CIRCUITS MAX POWER @ 40°C 7680 W
1) IF UTILITY REQUIRES A VISIBLE-BREAK SWITCH, DOES THIS NOMINAL AC VOLTAGE 240V
SWITCH MEET THE REQUIREMENT? YESE NO O NA O
2) IF GENERATION METER REQUIRED, DOES THIS METER MAXAC CURRENT 324 e o
SOCKET MEET THE REQUIREMENT? YESO NO O N/A MAX OCPD RATING 104
3) SIZE INVERTER OUTPUT CIRCUIT (AC) CONDUCTORS SHOCK HAZARD
Acc102r)zD|NG TO INVERTER OCPD AMPERE RATING. (See Table IN ARRAY
705.
4) DOES TOTAL SUPPLY BREAKERS COMPLY WITH
g% ;ﬂoﬁgyggﬁﬁgﬁﬁgﬁiéﬂm [2017 NEC) *NOTE: MICROINVERTER AND AC MODULE SYSTEMS
¢) POWER CONTROL SYSTEMS gﬁ I':\?T NEED DCOD{?;?NNNECFSIGN SI::qEAﬁSRKING
d) LISTED EQUIPMENT FOR COMBINING SOURCES MODULE COVERS NEEDED INFO N
SIGN FOR DISTRIBUTION PANELS ] PS——— e - -
= SIGN FOR SUM OF BREAKERS OPTION (if used) " -
THIS PANEL FED BY MULTIPLE — Address and Phone: Notes for One-Line Diagram
SOURCES (UTILITY AND SOLAR) WARNING: , for PV and Energy Storage Systems
TOTAL RATING OF ALL OVERCURRENT 2633?/355'5‘"% st
X ington St. j
bt 3 R 120% OPTION (if used e L DINGIMAINISUBRG Cary, NC Site Name: Joe and Jane Homeowner
. OVERCURRENT DEVICE SHALL 800-555-1212 ,
WARNIN(‘;":(:J N EXCEED AMPACITY OF BUSB, — Site Address: 2400 Monroe St., La Crosse, WI
RTER OUTPUT CONNECTION; . .
B0 NOT RELOCATE THIS S [\/ Size: 7.1KW NEW SOLAR; 7.6KW, 20KWH ESS
S T S A I E RCURRENT DEVICE. DRAWN BY: CHECKED b SCALE |DATE OGO REVINO
e e— 1 1 TED NTS [ 15JULY 2023 PVESS 1.2a ]
Independent leadership. Trusted clea§ energy expertise. NATIONALLY DISTINGUISHED. L




« Use this plan ONLY for systems using
microinverters or ac modules (ACM), with no
more than 4 output circuits, one PV
module/microinverter, installed on the roof of a
one- or two-family dwelling or similar structure.

« The PV system must interconnect to the load
side of a 120/240Vac, service panel rated 400A
or less (80-amp breaker or less).

ICMA




* PV System Components
— PV Modules
« Qty. 26, 360W, American Solar AS360
— Inverters
o Qty. 26, 295W, American Inverter Al-295
— Mounting System
 OmniRack ModMount 4.0; Maximum span 727;

— House

» Roof Pitch 4:12; House built in 1988. Comp shingle
roof. [structurally compliant]

OIREC At ICMA

Independent lead se. NATIONALLY Dt LOCALLY POWERED.




Compliance Document
Standard Plan—Simplified Microinverter
Structural Criteria (compliant)
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ROOF ACCESS

- 19'-g" !
STRUCTURAL NOTES:
1. ROOF PITCH 4:12
2. ROOF COVERING: SINGLE LAYER ASPHALT SHINGLES
3. BLACK DOTS REPRESENT ANCHOR POINTS
4. MEAN ROOF HEIGHT LESS THAN 30'
5. ROOF STRUCTURE: 2x6 RAFTERS ON 24" CENTERS WITH
MIDSPAN SUPPORT—MAX SPAN 11'6".
6. ROOF DECK 7/16" OSB
7.MAXIMUM ANCHOR POINT HORIZONTAL DISTANCE: 48"
ROOFTOP J-BOX . . 8. DWELLING IN WIND EXPOSURE B
UNDER MOVABLE PV 9. ANCHORS ARE 5/16" LAG SCREWS WITH 2.5
MODULE TO TRANSITION 2 EMBEDMENT IN STRUCTURE
. 10. EACH ANCHOR FLASHED WITH “ANCHOR-FLASH”
EXPOSED PV WIRE TO ALUMINUM FLASHING
THWN-2 CONDUCTORS IN 11. ALL MODULE RAILS RUN PERPENDICULAR TO RAFTERS
%" EMT (typical 3 places) . ¥ O — 12. PV MODULES MOUNTED 5" ABOVE ROOF COVERING
= 1-6" s 13. PV MODULES CERTIFIED TYPE 1 FOR FIRE PURPOSES
17 14. OMNIRACK MOD 3.0 LISTED CLASS A WITH TYPE 1
S T i, MODULES
125-AMP AC 3-0" re 1 Y i
SUBPANEL WITH
TWO, 20-AMP PV . . > 3 .
BREAKERS . I I C [ 21-0" 26 AMERICAN SOLAR AS 360
MODULES EACH CONNECTED TO AN
L AMERICAN INVERTER AS-295
[ * » ’ ’ > ’ MICROINVERTER IN TWO CIRCUITS OF
, : 3 3 . E 3 T 15 MICROINVERTERS EACH
ON EXISTING ROOF STRUCTURE
L,
V\!
ROOF ACCESS
EXISTING ALL-IN-ONE ROOF ACCESS
SERVICE EQUIPMENT WITH -
Contractor N:
40-AMP PV BREAKER AS AC A e Site Plan
— Ll SolarBrich for Small-Scale, Single-Phase PV Systems
; y = olarBright T
sy - ¥ & 1234 Washin%mn St. Site Name: Joe and Jane Homeowner
Alexandria, VA . . .
) = 800-555-1212 Site Address: 12 Monroe St, Alexandria, VA
INTERSTATE RENEWABLE ENERGY COUNCIL System AC Size: 7.6 kW Solar Array
SIZE FSCM NO DWG NO REV
Independent leadership. Trusted clean energy expertise. Drawn By: Bill
sl.1a 0




O EQUIPMENT SCHEDULE

TAG |DESCRIPTION PART NUMBER | NOTES

1 PV DC or AC MODULE AS 360 AMERICAN SOLAR, QUANTITY - 26 (SEE NOTES SHEET FOR DETAILS)

2 DC/AC INVERTER (MICRO) | AI-295 295 WATT, SINGLE PHASE (SEE NOTES SHEET FOR DETAILS)

3 J-BOX (IF USED) 6"x6"x4" NEMA 4, PVC JUNCTION BOX uTiLITY
4 PV ARRAY N/A 2,20-A AC CIRCUITS WITH 13 MICRO-INVERTERS PER CIRCUIT SERVICE
5 AC COMB. PANEL (IF USED) | SD125SL 240VAC, 125-A MAIN LUG PANEL

6 GEN METER (IF USED) FORM 2S 4-JAW, 240V CYCLOMETER REGISTER KWH METER IN 100-A BASE M
7 AC DISCONNECT (IF USED) | D223NRB 240VAC, 60-AMP UNFUSED SWITCH

3 SERVICE PANEL SD200SL 240VAC, 200-A MAIN, 200-A BUS, 40-A INVERTER OCPD

13 MAIN)
MICRO-INVERTERS ocp
IN BRANCH-
CIRCUIT 'AC DISCO
“Lecccccccccccofodeccccnnasy "¢ e

J-BOX

§ ]

INVERTER
ceceeeeeldd
ocPD

[ohee=y

!;?E MIO[i - . : -----\t}----- teccaa 1 MAIN SERVICE PANEL
¢ o 000 [ s ACCOMBINER BUILDING
H S GROUNDING
13 ’ ELECTRODE
MICRO-INVERTERS d)

N\

Y_Y Y <

FOR UNUSED MODULES
PUT "N/A” in BLANK ABOVE

A CONDUIT AND CONDUCTOR SCHEDULE
TAG |DESCRIPTION OR CONDUCTOR TYPE | COND. | NUMBER OF | CONDUIT | CONDUIT
GAUGE | CONDUCTORS | TYPE | SIZE Contractor Name, wme One-Line Standard Electrical Diagram
1 |Use20 or PV WIRED] or MFG CableBl| MFG | MFG Cable N/A N/A Addess and Phone )
2 EQUIPMENT GROUNDING COND. (EGC)| 6 AWG | 1 BARE CU N/A N/A Solarfright for Micro-Inverter or AC Module PV Systems
3 |[EXTERIOR CABLE LISTED W/ INV. MFG | MFG Cable N/A N/A 2688 Washington St. rroxcr Site Name: Joe and Jane Homeowner
4 [THWN-2® or XHHW-200 or RHW-200 | 12 AWG| 2-B, 2R, 2-W__ | EMT % Minneapolis, MN Site Address: 2400 Monroe St., St. Paul, MN
| B INSULATED EGC 12 AWG| 1 GREEN SAME | SAME System AC Size: 7.6 kWac
ol 5 THWN-2 & or XHHW-20 orRHW-20 | 8 AWG | 1-R,1-B,1-W | EMT %" raun s il SIZE FSCM NO DWG NO REV
wn By: ll
INSULATED EGC 10 AWG| 1 GREEN SAME | SAME EL1b 0
RETATE R AB = ! ! Checked By: Ted scate NTS Date: |sum I’
Independent leadership. Trusted clean energy expertise. A SHED. LOCALLY POWERED.




NOTES FOR ALL DRAWINGS:

PV MODULE RATINGS @ STC *SIGN FOR PV DC DISCONNECT (if used)
OCPD = OVERCURRENT PROTECTIVE DEVICE
MODULE MAKE | AMERICAN SOLAR PHOTOVOLTAIC POWER SOURCE
NATIONAL ELECTRICAL CODE® REFERENCES
MODULE MODEL | AS-360 SHOWN AS (NEC XX0(XX) MAXVOLTAGE v
MAX POWER-POINT CURRENT (lye) 91A MAX CIRCUIT CURRENT A
MAX POWER-PO INT VOLTAGE (Vyr) 394V DC-TO-DC CONVERTER RATINGS (if used) MAX OUTPUT CURRENT A
WARNING: ELECTRICAL SHOCK
OPEN-CIRCUIT VOLTAGE 474V
Woc) CONVERTER MAKE HAZARD-LINE AND LOAD MAY BE
SHORT-CIRCUIT CURRENT (ls¢) 97A CONVERTER MODEL ENERGIZED IN OPEN POSITION
MAX SERIES FUSE (0CPD) 25A MAX CURRENT SIGN FOR PV SYSTEM DISCONNECT (if used)
MAXIMUM POWER (Py2x) 360 W MAX VOLTAGE PV SYSTEM DISCONNECT
MAX VOLTAGE (TYP 800Voc) 1000 V MAXIMUM POWER ACOUTPUT CURRENT 324
VOC TEMP COEFF (mV/°CJ or %/CX) -0.28 MAX OUTPUT GIRCUIT V (TYP 600Voc) NOMINAL AC VOLTAGE 2oV
SIGN FOR ESS DISCONNECT (if used)
NOTE FOR ARRAY CIRCUIT WIRING SIGN FOR ESS DISCONNECT (if used
e — INVERTER RATINGS ESS DISCONNECT
LOWEST EXPECTED AMBIENT TEMPERATURE
BASED ON ASHRAE MINIMUM MEAN EXTREME DRY INVERTER MAKE AMERICAN CONVERTER ESSVOLTAGE (ACOR DC) 240 Vac
BULB TEMPERAT URE FOR ASHRAE LOCATION
MOST SIMILAR TO INSTALLATION LOCATION. _205i
LOWEST EXPECTED AMBIENT TEMP__-27 _ °C INVERTER MODEL | AC2951
MAX DC VOLT RATING oV SIGN FOR NEC 690.12 (if used—shaded is yellow)
NOTES FOR INVERTER CIRCUITS MAX POWER @ 40°C 295 W
1) IF UTILITY REQUIRES A VISIBLE-BREAK SWITCH, DOES THIS NOMINAL AC VOLTAGE 240V
SWITCH MEET THE REQUIREMENT? YES® NO O NA O
" TURN RAPID SHUTDOWN
2) IF GENERATION METER REQUIRED, DOES THIS METER MAX AC CURRENT 1234 SWITCH To e
“OFF* ITION T
SOCKET MEET THE REQUIREMENT? YESO NO O NA B MAX OCPD RATING 0 A O T LONTIONTD
3) SIZE INVERTER OUTPUT CIRCUIT (AC) CONDUCTORS SHOCK FAZARD
ACCORDING TO INVERTER OCPD AMPERE RATING (See Table IN ARRAY
705.12)
4) DOES TOTAL SUPPLY BREAKERS COMPLY WITH
a) 120% BUSBAR RULE IN 705 12(B) [2017 NEC] *NOTE: MICROINVERTER AND AC MODULE SYSTEMS
b) SUM OF BRANCH BREAKERS DO NOT NEED DC DISCONNECT SIGN SINCE MARKING
) POWER CONTROL SYSTEMS ON PV MODULE COVERS NEEDED INFORMATION
d) LISTED EQUIPMENT FOR COMBINING SOURCES
SIGN FOR DISTRIBUTION PANELS ) Coniractor Name, e - i
THIS PANEL FED BY MULTIPLE SIGN FOR SUM OF BREAKERS OPTION (ifused Address andPhone Notes for One-Line Dlagram
SOURCES (UTILITY AND SOLAR) WARNING: for PV and Energy Storage Systems
TOTAL RATING OF ALL OVERCURRENT 23355\33?@‘ o
. ashington
SIGN FOR 120% OPTION (if used) DEVICES EXCLUDING MAIN SUPPLY . .
OVERCURRENT DEVICE SHALL NOT s Site Name: Joe and Jane Homeowner
INVERTEROﬁmITNg(Z)NNECTION' EXCEED AMPACITY OF BUSBAR. Site Address: 2400 Monroe St., La Crosse, WI
DO NOT RELOCATE THIS = Size: 7.1KW NEW SOLAR; 7.6KW, 20KWH ESS
OVERCURRENT DEVICE DRAWN By CHECKED BY: SCALE DATE DWGNO REVNO
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New ESS Permitting Guidelines for
Residential Energy Storage with PV

SOLSMART ICMA




« 120% Option for Small PV and/or ESS

« 100% Option for Larger PV or PV+ESS. Split
service into 2 breakers to 2 subpanels (sum of
breakers option)

PV and/or ESS as part of 6-handle Service
Disconnecting Means (ESS within load calcs for
service or PCS installed to protect service)

ICMA



O EQUIPMENT SCHEDULE

TAG |DESCRIPTION PART NUMBER | NOTES (N/A IF NOT USED)

1 |PV DCor AC MODULE BMF 350 BIG MODULE 350, QTY 26 (SEE NOTES SHEET)

2 |MODULERSD APS-RSD APS SINGLE MODULE RSD WITH SUNSPEC COMS

3 |PV ARRAY N/A TWO CIRCUITS, WITH 13 MODULES W/ RSD PER CIRCUIT uTILTY
4 |BATTERY (IF USED) B-BOX H10.0 BYD BATTERY BOX H 10.0, 10KWH, 400VDC BATTERY SERVICE
5 |DC DISCONNECT N/A INCLUDED WITH LISTED INVERTER

6 |DC/AC INVERTER RHI-1P7.6K SOLIS MULTI-MODE 7600 WATT, 240VAC, RHI-1P7.6-HVE S-5G INVERTERV (SEE NOTES SHEET) M
7 |AUTOTRANSFORMER (IF USED) | 6KXFMR 6KVA 120/240VAC AUTOTRANFORMER FOR 240VAC ONLY INVERTER

8 |BACKUP PANEL (IF USED) MLO125 240VAC, 125-A MAIN LUG PANEL FED BY 6KVA AUTOFORMER

9 |AC DISCONNECT (IF USED) D222NRB 240VAC, 60-AMP UNFUSED SWITCH (IF REQUIRED BY UTILITY)

10 |SERVICE PANEL SD200SL 240VAC, 200-A MAIN, 200-A BUS, W/ 60-A BACKUP SYSTEM CB (32-A BACKFEED CURRENT)

11 |[NONBACKUP PANEL (IF USED) N/A N/A

@ MAIN )
OCPD
MULTIMODE
JUNCTION BOX INVERTER W/ MID
TO CONNECTTO ﬂ
PV WIRE DC DISCO AC D|§C0 /\ Y
_13__ MODULES OR AC ()
DC-TO-DC CONVERTERS IN ~o—p—L = BACKUP
Il ~— =
SERIES SOURCE-CIRCUIT u SYSTEM
1-BOX -1 I:----.--..-.----------..-.....- ---.OCPD
N/A_ MODULES OR ebteetedecmledecccccccccas ------<: ]
DC-TO-DC CONVERTERS IN H H IV (75
SERIES SOURCE-CIRCUIT B H MAIN SERVICE PANEL CNON,BACKUP
L) LOADS PANEL
[ ]
[ ]
]

t : 120/240V
" » AUTOFMR
13 MODULES OR JE '
DC-TO-DC CONVERTERS INp==== -- N
SERIES SOURCE-CIRCUIT .Q
]

FOR UNUSED SOURCE CIRCUITS

PUT "N/A” in BLANK ABOVE —— H
° I ~ 1
10 KWH Ton TN EEEN BACKUP LOADS
gy W

b EXISTING PV SYSTEM (if any)

A CONDUIT AND CONDUCTOR SCHEDULE AC BACKUP 240Vac, __N/A__Amps
LOADS PANEL
TAG |DESCRIPTION OF CONDUCTOR QUANTITY, SIZE, AND TYPE CONDUIT
SIZE & TYPE Contractor Name., - : - - ;
1 QTY. 4 12 AWG PV WIRE, 6 AWG BARE COPPER EGC N/A Address and Phone: One-Line Dlagram.. PV String or DC Converter Multi-
2 QTY. 5, 12 AWG, THWN-2 COND., 2-B, 2-R, 1-G % EMT S Mode Inverter with DC ESS, and Backup Loads
olarbn T
3 QTY. 2, 10 AWG; QTY. 1, 10AWG, 1-G THWN CONDUCTORS %" EMT 2688 Washmgm st. Site Name: Joe and Jane Homeowner
4 |QTY.2 10 AWG; QTY. 1, 10AWG, 1-G THWN CONDUCTORS %" EMT Hollywood, FL Site Address: 2400 Monroe St., Hollywood, FL
5 QTY. 2,6 AWG, QTY. 2, 10AWG, 1-W, 1-G THWN CONDUCTORS 1"EMT Size: 7.6KW SOLAR: 6KW. 10KWH ESS
6 QTY. 2, 6 AWG; QTY. 2, 10AWG, 1-W, 1-G THWN CONDUCTORS 1"EMT il SIZE FSCM NO DWG NO
Drawn By: i
7 ESS11a
t Trusted cleaf B _ I Checkedsy: Ted SCALE NTS Date: SHEET




120% Option for Small PV or ESS

100% Option for Larger PV or PV+ESS. Split
service into 2 breakers to 2 subpanels (MID on
one of two breakers)

Feed to MID as part of 6-handle Service
Disconnecting Means

Service disconnect at new MID

TIONALLY DISTINGUISHED. LOCALLY POWERED.

ICMA



O EQUIPMENT SCHEDULE
TAG | DESCRIPTION PART NUMBER NOTES (N/A IF NOT USED)
1 PV DC or AC MODULE BMF 350 BIG MODULE 350, QTY 26 (SEE NOTES SHEET)
2 MODULE RSD APS-RSD APS SINGLE MODULE RSD WITH SUNSPEC COMS
3 PV ARRAY N/A TWO CIRCUITS, WITH 13 MODULES W/ RSD PER CIRCUIT
4 DC DISCONNECT N/A INCLUDED WITH LISTED INVERTER
5 DC/AC INVERTER Al-7600 7600 WATT, 240V, INTERACTIVE INVERTER (SEE NOTES SHEET)
6 ESS (IF USED) PW2 TESLA POWERWALL 2, 30-A 13.6 KWH ESS WITH 120/240VAC OUTPUT UTILITY
7 BACKUP PANEL (IF USED) MLO200 240VAC, 200-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL SERVICE
8 | AC DISCONNECT (IF USED) D223NRB 240VAC, 100-AMP UNFUSED SWITCH (IF REQUIRED BY UTILITY)TESLA GATEWAY
9 MID (IF USED) GATEWAY2 MICROGRID INTERCONNECT DEVICE WITH 200-A SERVICE DISCONNECT
10 | NONBACKUP PANEL (IF USED) | MLO125 240VAC, 125-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL
JUNCTION BOX F 3
N/A__ MODULES OR TO CONNECT TO INTERACTIVE ID
DC-TO-DC CONVERTERS IN PV WIRE INVERTER
SERIES SOURCE-CIRCUIT ': DC DISCO — AC DISCO | r
; T ] L~ py — | ol (m
__13__moputesorfe L — T 1= d--d-cm- -l
DC-TO-DC CONVERTERS IN | ¢ ~—1 . : -
SERIES SOURCE-CIRCUIT [ s ' - 5
H mrech - -mm--- oo oled 7 = SERVICE METER
[ ] ] Gl [ ]
_ﬁ MODULESOR i : \ ‘e ceoceccecccccccee e ---:
DC-TO-DC CONVERTERS IN p.4=31 -t /2 BUILDING :
SERIES SOURCE-CIRCUIT : / \ ~l— GROUNDING :
H ELECTRODE .
N/A__ MODULES OR |t B 2 i BACKUP LOADS HER: ik
DC-TO-DC CONVERTERS IN Wallal
SERIES SOURCE-CIRCUIT \] ' m
; . . ]
EXISTING PV SYSTEM (if an
FOR UNUSED SOURCE CIRCUITS ESS ESS ESS ESS = 240vac, 32 Amps (iFany) .
PUT "N/A” in BLANK ABOVE PW2 PW2 N/A_L | _N/A =
AUTOTRANSFORMER FOR AC NON-BACKUP
AC BACKUP 240V ONLY INVERTERS: LOADS PANEL
I _ I  — LOADS PANEL 120V MAX LOAD _N/A VA
A CONDUIT AND CONDUCTOR SCHEDULE 4
TAG | DESCRIPTION OF CONDUCTOR QUANTITY, SIZE, AND TYPE CONDUIT
SIZE & TYPE Contractor Name, One-Line Diagram: PV String Inverter with
1 |QTY. 412 AWG PV WIRE, 6 AWG BARE COPPER EGC N/A Address and Phone:
2 QTY. 5, 12 AWG, THWN-2 COND., 2-B, 2-R, 1-G %" EMT SolarBright ESS Inverters, MID, and Backup Loads
3 |QTY.2 8 AWG; QTY. 1, 10AWG, 1-G THWN CONDUCTORS %" EMT 2688 Washington St. Site Name: Joe and Jane Homeowner
4 |QTY.4, 10 AWG, THWN COND., 1-BL, 1-Y, 1-W, 1-G (2 PLACES) 2-%" EMT Hollywood, It Site Address: 2400 Monroe St., Hollywood, FL
5 QTY. 2, 2/0 AWG; QTY. 1, 2AWG, 1-W; QTY.1, 2AWG, 1-G THWN CONDUCTORS | 2" EMT Size: 7.5KW NEW SOLAR; 10KW, 27KWH ESS
6  |QTY.2 2 AWG; QTY. 1, BAWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS | 1%" EMT . o Size FSCMNO DWGNO
, | Ess1.1c
Independent leadership. Trusted cleal 8 [d| checkedBy: Ted SCALE NTS Date: SHEET
i :




O EQUIPMENT SCHED ULE
TAG | DESCRIPTION PART NUMBER NOTES (N/A IF NOT USED)
1 PV DC or AC MODULE BMF 350 BIG MODULE 350, QTY 26 (SEE NOTES SHEET)
2 MODULE RSD APS-RSD APS SINGLE MODULE RSD WITH SUNSPEC COMS
3 PV ARRAY N/A TWO CIRCUITS, WITH 13 MODULES W/ RSD PER CIRCUIT UTILITY
4 DC DISCONNECT N/A INCLUDED WITH LISTED INVERTER SERVICE
5 DC/AC INVERTER Al-7600 7600 WATT, 240V, INTERACTIVE INVERTER (SEE NOTES SHEET)
6 ESS (IF USED) PW2 TESLA POWERWALL 2, 30-A 13.6 KWH ESS WITH 120/240VAC OUTPUT M
7 BACKUP PANEL (IF USED) MLO200 240VAC, 200-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL
8 MID (IF USED) GATEWAY2 TESLA GATEWAY MICROGRID INTERCONNECT DEVICE
9 AC DISCONNECT (IF USED) D223NRB 240VAC, 100-AMP UNFUSED SWITCH (IF REQUIRED BY UTILITY)
10 | SERVICE PANEL SD200SL 240VAC, 200-A MAIN, 200-A BUS, W/ 2, 100-A CBs 10
11 | NONBACKUP PANEL (IF USED) | MLO125 240VAC, 125-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL
@ ° S
MAIN
JUNCTION BOX 3 OCPD )
_NA__ MODULES OR TO CONNECT TO INTERACTIVE I
DC-TO-DC CONVERTERS IN PV WIRE INVERTER |, L~
SERIES SOURCE-CIRCUIT '} DC DIsCO | ACDISCO
' T-BOX l—ﬁr e~ \'€ ! - ~
[} /\ *
13 MODULES OR s ~e—t—{ | N S e -] | BACkuP
DC-TO-DC CONVERTERS IN| ¢ e 3 ' SYSTEM
SERIES SOURCE-CIRCUIT [y ! . s OCPD
H “f-m=-ofo--mm-.- 4. cocald leccccadpet
' ' MAIN SERVICE PANEL| I
_ 13 MODULES OR ; 2 ' = AC NON-BACKUP
DC-TO-DC CONVERTERS IN 3= 1 I BUILDING LOADS PANEL
" " AUTOTRANSFORMER FOR P ——
SERIES SOURCE-CIRCUIT | § L 240V ONLY INVERTERS: GROUNDING
' ( \ 120V MAX LOAD _N/A VA ELECTRODE
__N/A___ MODULES OR [y ]
DC-TO-DC CONVERTERS IN
SERIES SOURCE-CIRCUIT | ] BACKUP LOADS
FOR UNUSED SOURCE CIRCUITS ESS ESS EsS ESS —
PUT "N/A” in BLANK ABOVE Pw2 || Pw2 NA_L N/A e EXISTING PV SYSTEM (if any)
AC BACKUP 240Vac, _32_Amps
I l I | - LOADS PANEL
A CONDUIT AND CONDUCTOR SCHEDULE 4
TAG | DESCRIPTION OF CONDUCTOR QUANTITY, SIZE, AND TYPE CONDUIT
SIZE & TYPE Contractor Name, One-Line Diagram: PV String Inverter with
1 QTY. 412 AWG PV WIRE, 6 AWG BARE COPPER EGC N/A Address and Phone:
2 |QTY.5,12 AWG, THWN-2 COND., 2-B, 2-R, 1-G %" EMT SolarBright ESS Inverters, MID, and Backup Loads
3 |QTY.2,8 AWG; QTY. 1, 10AWG, 1-G THWN CONDUCTORS %" EMT 2688 Washington St. Site Name: Joe and Jane Homeowner
{| 4 [QTY. 4,10 AWG, THWN COND., 1-BL, 1-Y, 1-W, 1-G (2 PLACES) 29" EMT oo, Site Address: 2400 Monroe St., Hollywood, FL
et | 5 QTY. 2,2 AWG; QTY. 1, 6AWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS | 1%" EMT Size: 7.5KW NEW SOLAR; 10KW, 27KWH ESS
6 QTY. 2,2 AWG; QTY. 1, 6AWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS | 1%" EMT o ot Sz FSCM NO DWG NO
rawn By:
7 ! ESS1.1c
8 Checked By: Ted SCALE NTS Date: SHEET
Independent leadership. Trusted clean enfb




O EQUIPMENT SCHEDULE
TAG |DESCRIPTION PART NUMBER NOTES (N/A IF NOT USED)
1 [PV DC or AC MODULE BMF 350 BIG MODULE 350, QTY 26 (SEE NOTES SHEET)
2 |DCIAC INVERTER (N/A W/ACM) | 1Q7+ 290 WATT, 240V, ONE PER MODULE (SEE NOTES SHEET)
3 [PV ARRAY N/A TWO, 20-A AC CIRCUIT WITH 13 MICRO-INVERTERS PER CIRCUIT uTILITY
4 ESS (IF USED) ENCHARGE 10 TWO, ENCHARGE 10, 20-A 10 KWH ESS W/ 240VAC OUTPUT SERVICE
5 |[BACKUP PANEL (IF USED) MLO200 120/240VAC, 200-A MAIN LUG SOURCE AND BACKUP LOADS PANEL
6 |MID (IF USED) ENPOWER SS ENPHASE ENPOWER SMART SWITCH MICROGRID INTERCONNECT DEVICE
7 |AC DISCONNECT (IF USED) D223NRB 240V, 100-AMP UNFUSED SWITCH (IF REQUIRED BY UTILITY)
8 |SERVICE PANEL SD200SL 240V, 200-A MAIN, 200-A BUS W/100-A OCPDs (BACKUP & NONBACKUP)
9 [NONBACKUP PANEL (IF USED) | MLO125 120/240V, 125-A MAIN LUG NON-BACKUP LOADS PANEL
8
° o o ee
A A MAIN )
13 ocPD
Mm%‘;m’;mms JUNCTION BOX
m SOURCE-CIRCUIT m oo ACDISCO
Ok ‘ .
Y 1-BOX efecaad - comm = ....jé] BACKUP
Y 11 SYSTEM
H oceD
H -
E] WAN sERvicE panel
e o o e = 'AC NON-BACKUP
L0ADs paNEL
/" \ /" \ AUTOTRANSFORMER FOR BULLDING
|— 240V ONLY INVERTERS GROUNDING
13 [1 120V MAX LOAD _N/A VA ELECTRODE
MICRO-INVERTERS, o
ORACM IN
SOURCE-CIRCUIT k BACKUP LOADS
ESS ESS —
\’4 N/ /A [——"EXSTING PV SYSTEM (if any)
ACBACKUP 240Vac, 32_Amps
EOR UNUSED MODULES LOADS PANEL
PUT "N/A” in BLANK ABOVE A

A CONDUIT AND CONDUCTOR SCHEDULE 3

TAG_| DESCRIPTION OF CONDUCTOR QUANTITY, SIZE, AND TYPE CONDUIT
SIZE & TYPE Contractor Name, e . . . . .

1 | ENPHASE MFG CABLE W/ INTEGRAL GROUND CONDUCTOR (2 PLACES) NA Address and Phone: One-Line Diagram: PV Microinverters with
2 |QTY.5 12 AWG, 2-B, 2-R, 1-G,THWN CONDUCTORS %' EMT ) ESS Inverters, MID, and Backup Loads
3 |QTY.2, 8AWG, 1-B, 1-R; QTY.1 10 AWG, 1-G THWN CONDUCTORS %" EMT 2688 Washington St. -
4__|QTY.2, 2AWG; QTY. 1, 6AWG, 1-W; QTY.1, AWG, 1-G THWN CONDUCTORS _| 1%" EMT Pyl Site Name: Joe and Jane Homeowner
5 |QTY.2 2 AWG; QTY. 1, BAWG, 1-W; QTY.1, 6AWG, 1-G THWN CONDUCTORS _ | 1%" EMT Site Address: 2400 Monroe St., Hollywood, FL
6 Size: 7.5KW NEW SOLAR; 7.6KW, 20KWH ESS
7 SR a7 T o Jowe Tane =)
8 BILL TED NTS [ 15JULY2021 PVESS1.1a 0

MID on Load Side with Ac Coupled PV Microinverters
and Energy Storage System .
SMART

GUISHED. LOCALLY POWERED.
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- e - NOTES FOR ALL DRAWINGS:

OCPD = OVERCURRENT PROTECTIVE DEVICE
MODULE MAKE | AMERICAN SOLAR PHOTOV OLTAIC POWERSOURCE
NATIONAL ELECTRICAL CODE® REFERENCES ) ;
MODULE MODEL | 45360 SHOWN AS (NEC XXX30) 104 VOLTAGE v
MAX P OWER-POINT CURRENT (lus) 1A 14X CIRCUIT CURRENT 2
MAX P OWER-POINT ¥OLTAGE (V1) 394V -10- NVERTER RATINGS (if used) MAX OUTPUT CURRENT A
WARNING: ELECTRICAL SHOCK
OPEN-CIRCUIT VOLTAGE 474V /
Vo) CONVERTER MAKE HAZARD-LINE AND LOAD MAY BE
SHORT-CIRCUIT CURRENT (1o) a7A CONVERTER MODEL ENERGIZED IN OPEN POSITION
MAX SERIES FUSE (OCPD) 254 MAX CURRENT IGN FOR PV SYSTEM DISCONNECT iif used]
MAXIM UM POWER (Pun) BOW MAX VOLTAGE PV SYSTEM DISCONNECT
MAX VOLTAGE (TYP 600V ) 1000V MAXIMUM POWER AC OUTPUT CURRENT 324
VOC TEMP COEFF (VGO or %°C) 0.8 MAX OUTPUT CIRCUITV (TYP 600Vod) HOMINAL AC VOLTAGE Hov
NOTE FOR ARRAY CIRCUIT WIRIN SIGN FOR ESS NSCONNECT (if used)
NOTE FORARRAY CIRGUIT WIRING NVERTER RATINGS ESS DISCONNECT
LOWEST EXPECTED AMBIENT TEMPERATURE
BASED ON ASHRAE MINIMUM MEAN EXTREME DRY INVERTER MAKE | AMERICAN CONVERTER | ESS VOLTAGE (AC OR D) | 240 vac |
HOST SIMILAR 10 INGTALLATION LOCATION.
LOWEST EXPECTED AMBIENT TEMP_ 12 °C INVERTER MODEL | Ac-2551
MAX DC VOLT RATING s0v SIGN FOR NEC 690,12 {if used—shaded is yellow}
MOTES FOR INVERTER CIRCUITS w
MAX POWER @ 40°C 295w
DIF UTILITY REQUIRES & VISIBLE.BREAK SWITCH, DOES THIS NOMINALAC YOLTAGE 240
SWITCHMEET THE REQUIREMENT? YESEH NO O NA O
IF CENERATION METER REQUIRED, DOES THIS WETER,| MAX AC CURRENT 1234
SOCKET MEET THE REQUIREMENT?YESD)  NO O A OCPD RATING on
3) SIZE INVERTER OUTPUT CIRCUIT (AC) CONDUCTORS
.?Esc?zr)enmc TO INVERTER OCPD AMPERE RATING. (See Table
4)DOES TOTAL SUPPLY BREAKERS COMPLY WITH
3) 120% BUSBAR RULE IN 705.12(8) [2017 NEC] “MOTE: MICROINVERTER AND AC MODULE SVSTEMS
o O SANCH BREAKERS DO NOT NEED DC DISCONNECT SIGNSINCE MARKING
d) LISTED EQUIPMENT FOR COMBINING SOURCES ON PV MODULE €O VERS NEEDED INFORMATION
CAT LIRS/ TONPA IGN FOR SUM QF BREAKERS OPTION lif used) Cankracior Nara. - i i
THIS PANEL FED BY MULTIPLE s ius0 nasress ans Prone Notes for One-Line Diagram
TIUTY AN :
SOURCES (UTIU D SOLAR) TOTAL RATING OF ALt OVERCURRENT eSS for PV and Energy Storage Systems
IGN FOR 120% OPTION (if wse DEVICES EXCLUDING MAIN SUPPLY ] ;
- OVERCURRENT DEVICE SHALL NOT aw-ﬁs‘sﬁ%lz Site Name: Joe and Jane Homeowner
INVERTER oﬂsgrgéwmcnow EXCEED AMPACITY OF BUSBAR. Site Address: 2400 Monroe St., Raleigh, NC
DO NOT RELOCATETHS Size: TAKW NEW SOLAR, 7 BKW, 20KWH ESS
OVERCURRENT DEVICE. RAN BT oacaoer: scau EX3 DWGND )
e Tep urs  [15uLr 202 l PVESS L2 o

: IRE‘ Notes for Microinverter System = =50 -
INTERSTATE RENEWABLE ENERGY COUNCIL S @ L S M A RT
Independent leadership. Trusted clean energy expertise. NATIONALLY DISTINGUISHED. LOCALLY POWERED,
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NIA MODULES OR
DC-TO-DC CONVERTERS IN
SERIES SOURCE-CIRCUIT

O EQUIPMENT SCHEDULE
TAG | DESCRIPTION PART NUMBER NOTES (N/A IF NOT USED)
1 | PVDC or AC MODULE BMF 350 BIG MODULE 350, QTY 26 (SEE NOTES SHEET)
2 | MODULE RSD APS-RSD APS SINGLE MODULE RSD WITH SUNSPEC COMS
3 | PVARRAY N/A TWO CIRCUITS, WITH 13 MODULES W/ RSD PER CIRCUIT uTiLTY
4 DC DISCONNECT N/A INCLUDED WITH LISTED INVERTER SERVICE
5 | DC/ACINVERTER Al-7600 7600 WATT, 240V, INTERACTIVE INVERTER (SEE NOTES SHEET)
6 | ESS (IF USED) PW2 TESLA POWERWALL 2, 30-A 13.6 KWH ESS WITH 120/240VAC OUTPUT
7 | BACKUP PANEL (IF USED) MLO200 240VAC, 200-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL
8 | MID (IF USED) GATEWAY2 TESLA GATEWAY MICROGRID INTERCONNECT DEVICE
9 | AC DISCONNECT (IF USED) D223NRB 240VAC, 100-AMP UNFUSED SWITCH (IF REQUIRED BY UTILITY)
10 | SERVICE PANEL SD200SL 240VAC, 200-A MAIN, 200-A BUS, W/ 2, 100-A CBs 10
11 | NONBACKUP PANEL (IF USED) | MLO125 240VAC, 125-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL
° MAIN ')
JUNCTION BOX ocPD
N/A__ MODULES OR fn TO CONNECT TO
IDC-TO-DC CONVERTERS IN PV WIRE
SERIES SOURCE-CIRCUIT MID ACDISCO
1-BOX
13 MODULES OR 5 BACKUP
DC-TO-DC CONVERTERS IN 1 SYSTEM
SERIES SOURCE-CIRCUIT ocPD
MAIN SERVICE PANEL
13 MODULES OR ACNON-BACKUP
DC-TO-DC CONVERTERS IN .- A UTOTR AT ORIER FOR BUILDING LOADS PANEL
SERIES SOURCE-CIRCUT | l— 240V ONLY INVERTERS: GROUNDING
' 120V MAX LOAD _N/A VA ELECTRODE

FOR UNUSED SOURCE CIRCUITS
PUT "I BLANK ABOVE

AC BACKUP
LOADS PANEL

BACKUP LOADS

fmm EXISTING PV SYSTEM (if any)

240Vac, _32_Amps

QTY. 2,2 AWG; QTY. 1, BAWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS 1%" EMT

QTY. 2,2 AWG; QTY. 1, BAWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS 1%" EMT

A CONDUIT AND CONDUCTOR SCHEDULE
TAG_| DESCRIPTION OF CONDUCTOR QUANTITY, SIZE, AND TYPE CONDUIT
SIZE & TYPE Cortractor Name, S . . ) .
QTY. 412 AWG PV WIRE, 6 AWG BARE COPPER EGC NA Address and Phone: One-Line Diagram: PV String Inverters with
QTY. 5, 12 AWG, THWN-2 COND., 2.B, 2R, 1-G %" EMT ESS Inverters, MID, and Backup Loads
QTY. 2,8 AWG; QTY. 1, 10AWG, 1-G THWN CONDUCTORS %" EMT 2688 Washinglon St. - -
QTY. 4, 10 AWG, THWN COND., 1-BL, 1-Y, 1-W, 1-G (2 PLACES) 2% EMT e s Site Name: Joe and Jane Homeowner

Site Address: 2400 Monroe St., Hollywood, FL
Size: 7.6KW NEW SOLAR; 10KW, 27KWH ESS

o[~ ]o [ |w|n]~
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MID on Load Side with Ac Coupled PV_String Inverter
and Energy Storage System
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NGUISHED. LOCALLY POWERED.
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o EQUIPMENT SCHEDULE

TAG | DESCRIPTION PART NUMBER | NOTES (N/A IF NOT USED)

1| PVDC or AC MODULE BMF 350 BIG MODULE 350-WATT (SEE NOTES SHEET)

2 | DC-TO-DC CONVERTER SE P401 SOLAREDGE P401 OPTIMIZERS|

3 | PVARRAY N/A TWO DC CIRCUITS W/ 13 DC-TO-DC CONVERTERS PER CIRCUIT uTILITY
4| DC DISCONNECT N/A INCLUDED W/ LISTED INVERTER SERVICE
5 | DC/AC INVERTER SE7600H SOLAREDGE SE7600H ENERGY HUB, 240VAC INVERTER (SEE NOTES SHEET)

6 | BATTERY (IF USED) RESU10H TWO, LG CHEM RESU10H, 10 KWH 400VDC BATTERIES

7 | BACKUP PANEL (IF USED) MLO200 240VAC, 200-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL

8 | MID (IF USED) SE BUI SOLAREDGE BACKUP INTERFACE MICROGRID INTERCONNECT DEVICE

9 | AC DISCONNECT (IF USED) D223NRB| 240VAC, 100-AMP UNFUSED SWITCH (IF REQUIRED BY UTILITY)

10 | SERVICE PANEL SD200SL 240VAC, 200-A MAIN, 200-A BUS, W/ 2, 100-A CBs @

11 | NONBACKUP PANEL (IF USED) | MLO125 240VAC, 125-A MAIN LUG PANEL FED BY 100-A CB IN MAIN PANEL

5 P
MAIN
e ocPD
JUNCTION BOX
TO CONNECTTO 'MULTIMODE
PVWIRE INVERTER ACDISCO

DC DISCO

_13__ MODULES OR
DC-TO-DC CONVERTERS IN
SERIES SOURCE-CIRCUIT

— e d g BACKUP
-E] SYSTEM

ocPD

N/A MODULES OR
DC-TO-DC CONVERTERS IN
SERIES SOURCE-CIRCUIT

MAIN SERVICE PANEL

"ACNON-BACKUP
LOADS PANEL

BUILDING
GROUNDING
__13__MODULESOR ELECTRODE
DC-TO-DC CONVERTERS IN

SERIES SOURCE-CIRCUIT

BACKUP LOADS

BUT "NiA” in Bi HOVE
20 KWH AU;%L“SNE&?S")"EERRTE?; L EXISTING PV SYSTEM (if any)
120V MAX LOAD _6000_VA 240Vac, _32_Amps
ACBACKUP L0ADS
paneL
A CONDUIT AND CONDUCTOR SCHEDULE
TAG_|DESCRIPTION OF CONDUCTOR QUANTITY, SIZE, AND TYPE CONDUIT
SIZE & TYPE Contractor Name, e ) . .
1 |QTY.4 12 AWG PV WIRE, 6 AWG BARE COPPER EGC N/A Address and Phone. One-Line Diagram: PV String or DC Converter
2 |QTY.5 12 AWG, 2B, 2-R, 1-G,THWN-2 CONDUCTORS %" EMT ) with DC ESS Inverters, MID, and Backup Loads
3 |QTY.4, 10 AWG, 1-BL, 1-Y, 1-W, 1-G, THWN CONDUCTORS (2 PLACES) 2% EMT 2688 Washington St -
4 |QTY. 2,8 AWG; QTY. 1, 10AWG, 1-G THWN CONDUCTORS %" EMT Hoywood. Tt Site Name: Joe and Jane Homeowner
5 |QTY.2 2 AWG; QTY. 1, BAWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS _ | 1%" EMT Site Address: 2400 Monroe St., Hollywood, FL
6 |QTY.22 AWG; QTY. 1, BAWG, 1-W; QTY.1, BAWG, 1-G THWN CONDUCTORS _ | 1%" EMT Size: 7.6KW NEW SOLAR; 7.6KW, 20KWH ESS
7 DRAWN BY: CHECKED 8Y: SCALE =3 REVNO
8 BILL TED NTS [ 15JULY 2021 PVESS 1.1d 0
—
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l -to- onverter Syste
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NOTES FORALL DRAWINGS:

PV MODULE RATINGS @ STC ————— *SIGN FOR PV DC DISCONNECT (if used
MODULE MARE | amErrcansoLan OCFD= O¥ERCURRENT PROTECTIVE DEVICE HOTOVOLT A PO ERSOURCE
MODULE MODEL | AS-360 ga‘gﬁmsE;;Efé[:L%XL)(OEODE“ REFERENCES MAX VOLTAGE S5V
MAX POWER-POINT CURRENT (lvs) 91A MAX CIRCUIT CURRENT 154
MAX POWER-POINT VOLTAGE (Vars) 394V DCTO-DC CONVERTER RATINGS (if used] HMAX OUTPUT CURRENT 124
OPEN-CIRCUIT VOLTAGE (Voc) ATAY CONVERTER MAKE | AMERICAN CONVERTER D Lo Ho
SHORT-CIRCUIT CURRENT (i) 97A CONVERTER MODEL | aK350 ENERGIZED IN OPEN POSITION
MAX SERIES FUSE (OCPD) 254 MAX CURRENT 124 SIGN FOR PY S¥STEM DIS CONNECT if
MAXIM UM POWER (Puxd 360 W MAX VOLTAGE ' PV SYSTEM DISCONNECT
MAX VOLTAGE (TYP 600¥50) 1000¥ MAXIMUM POWER 360W AC OUTPUT CURRENT 324
VOC TEMP COEFF (mv/C or %I°C ) 0.1 MAX OUTPUT CIRCUIT V (TYP 600Vsc) 600V MOMINAL AC VOLTAGE v
$SIGN FOR £S5 DISCONNECT iff used)
INVERTER RATINGS ESS DISCONNECT

LOWEST EXPECTED AMBIENT TEMPERATURE
BASED ON ASHRAE MINIM UM MEAN EXTREME DRY INVERTER MAKE AMERICAN CONVERTER I ESS VOLTAGE (AC OF DC) J 240 Vac I
BULB TEMPERATURE F OR ASHRAE LOCATION
MOST SIMILAR TO INSTALLATION LOCATION.
LOWEST EXPECTED AMBIENT TEMP__-12_°C

INVERTER MODEL AC-76801

MAX DCVOLT RATING 80V SIGN FOR NEC 690.12 {if used—shaded is yellow}
MAX POWER @ 40°C 7680 W
DIFUTILITY REQUIRES & VISIBLE BREAK SWITCH, DOES THIS NOMINAL AC VOLTAGE 240V
SWITCHMEET THE REQUIREMENT? YESE NO O NiA O
M AX AC CURRENT 324 RAPID SHUTDOWN
2)IF CENERATION METER REQUIRED, DOES THIS METER GO e
SOCKET MEET THE REQUIREMENT? YESO  NO O Na B MAX OCPD RATING w0a e PoSTON TG
3) SIZE INVERTER OUTPUT CIRCUIT (AC) CONDUCTORS SHOCK HAZARD
?[?ﬁc;)gome TO INVERTER OCPD AM PERE RATING. (See Table N ARRAY
4) DOES TOTAL SUPPLY BREAKERS COMPLY WITH
@) 120% BUSBAR RULE IN 705.12(8) [2017 NEC] “NOTE: MICROINVERTER AND AC MODULE SYSTEMS
b gmé’; BRAN'%B'LBSR‘ES“.}EEMRSS DO NOT NEED DC DISCONNECT SIGH SINCE MARKING
ﬂ) LISTED EQUIPMENT F OR COMBINING SOURCES ON PV MODULE COVERS NEEDED INFORMATION
SIGN FOR DISTRIBUTION PANELS ) Contactor Narne. e ) )
SIGN FOR SUIM OF BREAKERS OPTION iif used)
THIS PANEL FED BY MULTIPLE Bddress and Phone Notes for One-Line Diagram
SOURCES (UTILITY AND SOLAR) WARNING: for PV and Energy Storage Systems
TOTAL RATING OF ALL OVERCURRENT 258:15\'3?::?:'31"“1 .
SIGN FOR 120°% OPTION (if used) DEVIGES EXCLUDING MAIN SUPPLY g " .
OVERCURRENT DEVICE SHALL NOT wﬁ?}g’ﬁg S!le Name: Joe and Jane Hnrneowngr
NVERTER uﬁgmﬂgt;wﬂmuu EXCEED AMPACITY OF BUSBAR. Site Address: 2400 Monroe St., Raleigh, NC
DO NOT RELOCATE THIE Size: 71KV NEW SOLAR; 7 6KW, 20KvWH ESS
OVERCURRENT DEVICE BT T T G o
BILL { TED NTS |15 JULY 2021 PVESS 123 0

: lRE( : Notes for DC-to-DC Converter System s s
, ' . [
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Inspection Guide for PV Systems—~Field Guide

Make sure all PV system ac/dc disconnects and circuit
breakers are in the open position and verify the following.

0

SHOULD BE “OFF” TO
START THE INSPECTION
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1. All work done In a neat and
workmanlike manner (NEC 110.12)

NO CONDUCTORS HANGING




1. All work done in a neat and
sorkmaniike manner (NEC 110.12)

s s — GOOD

[

INTERSTATE RENEV

)0¢/$0/60

Independent leadership.
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2. PV module model number, gquantity and
location (bad structurally and aesthetically)

§

i ;

BAE-A e | ot rl -
A J
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5. Array exposed cables are properly secured,
supported and routed to prevent physical damage.

1

I

N 559 POORLY ROUTED
| 285 UNSECURED AND LAYIN
| “os “RODF SURFACE AND VE

i

ICMA

m
o
m
z
m
3
>
o
[l
m
m
4

Independent leadership. Trusted cl'{



WELL SECURED AND
SUPPORTED

o I

INTERSTATE RENEWABLE ENERGY COUNCI
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6. Conduit correctly installed and according to IRC
R331.3 and NEC 690.4(F).

RUN ALONG RIDGE
CONSISTENT WITH
690.4(F)

[ | 1%
| : ;
IRE
UNSECURED FLEX

INTERSTATE RENEWABLE ENERGY COUNCIL LAYING ON ROOF

Independent leadership. Trusted clean energy expertise.
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7. Firefighter access according to approved plan.




8. Roof-mounted PV systems have the required fire

classification

CERTIFICATE OF COMPLIANCE

Certificate Number 20150102 - E346702
Report Reference  E346702 - 20140208
Issue Date  2015-JANUARY-02

Issuedto: ZEP SOLAR INC
161 Mitchell Blvd Ste 104
San Rafael, CA 94903-2085 USA

This is to certify that  Mounting Sy \ ing Devices, C ing Devices
of and d Lugs for Use with Photovoltaic Modules and
Panels

Zep System (Steep Slope) with Type 1 modules |

Have been i i d by UL in d with the
Standard(s) indicated on this Certificate.

Standard(s) for Safety: UL 2703, "Outline of Investigation for Mounting Systems,
Mounting Devices, Clamping/Retention Devices, and
Ground Lugs for Use with Flat-Plate Photovoltaic Modules
and Panels.”

Additional Information:  See the UL Online Certifications Directory at
www.ul.com/database for additional information
The Zep System (Steep Slope) achieved a system fire

L

P
E
Only those products bsaring the UL Cert

Certification and Follow-Up Service.
Look for the UL Certification Mark on the,

..........u.....:u......... ot bapton e
wus

IREC
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Independent leadership. Trusted clean energy expertise.

Certificate of Compliance

Certificate: 2593411 Master Contract: 257442
Project: 70016432 Date Issued: December 3, 2014
Issued to: SolarWorld AG

24 Martin Luther King Strasse
Bonn, Nrth Rhine Westfalia 53175
Germany

The products listed below are eligible to bear the CSA
Mark shown with adjacent indicators 'C' and 'US’ for
Canada and US or with adjacent indicator 'US’ for
US only or without either indicator for Canada only.

® Tatjana Galonja~
Stojsenljevic
C US Issued by: Tatjana Galonja-Stojsavljevic

PRODUCTS

CLASS 5311 10 - POWER SUPPLIES - Photovoltaic Modules and Panels

CLASS 531190 - POWER SUPPLIES - Photovoltaic Modules and Panels - Certified 10 US
Standards

PART A:

Photovoltaic Modules with maximum system voltage of 600 V de or 1000 V de and with Fire Performance ol
Type 1. Model Series:

Sunmodule Plus SW. followed by 200, 205, 210, 215, 220, 225, 230, 235, 240, 245, 250, 255, 260, 265, 270,
275, 280, 285, 290, 295 or 300 followed by "mono”, may be followed by "black™.

Sunmodule Plus SW, followed by 200, 205, 210, 215, 220, 225, 230, 235, 240, 245, 250, 255, 260, 265, 270,
275 or 280 followed by "poly”, may be followed by "black”.

XL modules - “Sunmodule SW*, followed by 260, 265, 270, 275, 280, 285, 290. 295. 300, 305, 310, 315, 320,
325,330, 335, 340, 343, 350, 355 or 360 followed by "XL mono", may be followed by "black”

507 Rev. W1208.22 Page: |




Notice w : Wrong
slight gap " e . grounding
caused by U L | hardware
properly ' :

installed

clip_.

~ Hardware consistent

with instructions
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10. Equipment listed and installed according to the approved plan
11. Inverter is marked “utility interactive.”

Tightening torques: fuse holders 15 in.-Ibs.,
neg. lugs 35 in.-Ibs., output lugs 375 in.-Ibs.

® wra @

’hotovoltaic Inverter
|DC max voltage: 500 VDC

| DC operating limits -é:;m VDd

| -‘DC maximum cu

E Bperatirv* temp range -25 to 40C

|

nclosure - Type 3R outdoor use
tand tested to UL1741

energy expertise.



12. Conductors, cables and condulit types, sizes
and markings according to the approved plan.

- — . A‘\‘ THWN WIRE USED
0 OUTSIDE CONDUIT

IN SUNLIGHT-NOT

ALLOWED

PV WIRE HAS
CORRECT OUTDOOR
RATINGS

BOOV SHN-RES




Dusk-Element |

- WE-DELAY FUSE|
Me1/CC

Dual-Element
TIME-DELAY FUSE | z
CURRENT LIMITING
CLASS RKS5 FUSE

wENT TN Dual-Element

200,000 AMPS RMS.

AC INT. RATING
300 VDC 20kA

P L fia. MO sa17a

ASSEMBLED IN MEXICO
Cooper Bussmann Inc

600V

IREC ===
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14. Disconnects according to the approved plan
and properly located as required by the NI?C‘ o
o f

i g

NG, 0
RNIP At
.............




DC DISCONNECT: |
INSIDE NEXT TO JSSaie)
INVERTER BUT | \
NO AC

DISCONNECT— |
C DISCONNECT/,
OUTSIDE

% [RE(l_:ZIr Disconnects aCCﬁ(ﬂﬁO the approved ry
smeemmmmemind properly locatzkaldaEquired by the CE'@MA




PHOTOVOLTAIC POWER SOURCE
BREAKERS ARE BACKFEEDING

LTAIC POWER SDLIFH.’_‘.F
ERS ARE BACKFE EDING

W I I

IREC
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16. PV system markings, labels and
signs according to the approved plan

INTERACTIVE SYSTEM
POINT OF INTERCONNECTION

SOLAR P V.

DISCONNECT I

OPERATING AC CURRENT | S M
54 .1A f‘ (2o . ;Y:SE‘I;\[

EsLLey.

OPERATING VOLTAGE

Operating current

Operating voltage 3570V
Maximum system voltage 5195V
Short-circuit current (max) 26.5A

WARNING
ELECTRIC SHOCK HAZARD
DO NOT TOUCH TERMINALS
TERMINALS ON BOTH THE LINE AND LOAD SIDES
MAY BE ENERGIZED IN THE OPEN POSITION

INTERSTATE RENEWAI

Independent leadership. Tr



16. PV system markings, labels and
signs according to the approved plan

OWNER HAD ALL THE
EQUIPMENT STUCCOED—
; INCLUDING ALL THE
prareem—s ] | €1\ IS




17. Connection of the PV system to the grounding
electrode system according to the approved plan.




y

ANYONE HAVE
AMACHETE

HANDY? |
ICMA




PV ARRAY
ROOFTCP JUNCTION BOX TO TRANSITICN /
FROM TC-ER CABLE TOTHWN-2 ™

[ SOLAR PV SYSTEM EQUIPPED
e e WITH RAPID SHUTDOWN

GARAGE
TURN RAPID SHUTDOWN
SWITCH TO THE SOLAR ELECTRIC
“OFF” POSITION TO PV PANELS
£STING EXTERIOR [ SHUT DOWN PV SYSTEM
S AND REDUCE

_ SHOCK HAZARD
lRE‘ 4 IN THE ARRAY.

INTERSTATE RENEWABLE ENERGY COUNCIL
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SOLSMART
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1. Review your current permitting process and determine if
there is interest infan opportunity to streamline it.

* Please remember that the SolSmart team can help you
strategize potential modifications, share best practice
guidance and resources, and support your efforts to adopt any
proposed changes.

2. Develop and publish a “permitting checklist” that details
the required permit(s), submittals, and steps of your
community’s permitting process for residential rooftop
solar PV. This is criterion PI-1 and a prerequisite for
Bronze designation.

3. Determine if there’s interest in pursuing other Pl criteria.

North Central Texas
Council of Governments

Page 10f 2 oy Revised October 2020
‘*‘N%tEADALG.
APPLICATION
SOLAR PANEL PERMIT
Requirements

Your application will not be accepted if any of the below items are missing or incomplete. Incomplete applications will
be returned and any paid fees are nonrefundable. To check the status of a permit, email permits@cityofkennedale.com
and include the property address and permit type.
O Solar PV System Application (separate electrical permit not required): cityofkennedale.com/solar
O Letter from a Texas Licensed Professional Engineer including the following:
[0 Statement that the roof of the structure is adequate to support the proposed panels
O Any recommended modifications to the roof along panel support and bracing systems

0 Alabeled, itemized list of solar collectors and other system components approved by a national recognized
agency, including data specification sheet for PV system and components
[0 Scaled, dimensioned, LABELED plans - 2 sets if submitting printed copies
o Site plan (to scale) showing location of major components on the property
o Electrical line diagram of the electrical equipment (inlcuding make, model, and size of units) prepared by a Texas
Licensed Professional Engineer of the PV array conficuration showing: wiring system, overcurrent protection,
grounding, inverter, disconnects, required signs, AC connection to building, and size and location of electrical panel
o Spec sheets, listings, and manufacturer’s installation instructions for each manufactured component, including but
not limited to PV modules, inverters, combiner boxes, disconnects, and mounting systems
o Aroof plan, side elevations of collectors, and mounting details. Also, note needed compliance with local wing
loading requirements: 90 MPH (3-second-gust/75 fastest mile)
o Additional information required:
*=  Weight of the arrays (pounds per square foot- including mounting hardware)
*  Describe and show the roof structural elements, including:
e Rafter size, span, and spacing
* Roof sheathing
e Additional structural calculations and/or engineer’s verification of load capacity of the roof
structure
= Roofing type (e.g. composition shingle, shake, light-weight tile, etc.) and pitch
[0 Details of PV panel mounding hardware attachment to the roof framing member
O Contractor registered with Kennedale — Check registration status by emailing permits@cityofkennedale.com
[0 Completed, legible, signed application form
O Oncor executed interconnection agreement

11

SMART
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* Workshop 4 is titled “Community Engagement & Municipal
Operations”. It will cover best practices for how to support residents and
businesses as they consider adopting solar energy. It will also cover
considerations for municipal procurement of solar.

 The date of the session is TBD, but NCTCOG will be in touch soon.

« This session is open to all interested local government staff, so please
feel free to attend and invite other colleagues.

HATIONALLY DISTINGUSSHED. LOCALLY POWERED.




North Central Texas
Council of Governmen ts

* |f you want to have qguestions about the cohort, please
reach out to Joaquin Escalante (energy@nctcog.org)

* |f you have questions about SolSmart or external TA,
please reach out to Zach Greene (zach.greene@wri.org)
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