SCOPE OF WORK

SHEET INDEX :

PROJECT TIHTLE

CODE & STANDARD

DESIGN COMPLYING WITH THE LATEST EDITION OF
CALIFORNIA BUILDING CODE, CALIFORNIA ELECTRICAL
CODE, NEC, AND THE STOCKTON MUNICIPAL CODE

GENERAL NOTES

SOLAR PHOTOVOLTAIC SYSTEM TO BE INSTALLED ON
RESIDENTIAL STRUCTURE.

THIS PROJECT HAS BEEN DESIGNED IN COMPLIANCE
WITH THE CBC SECTION 1609 TO WITHSTAND A
MINIMUM 85 MPH WIND LOAD.

THE HOUSE IS . . . .. STORY(IES) TALL.

THE RAFTERS ARE . . . .. X oo AND . . . ..
INCHES ON CENTER.

THIS SYSTEM WILL NOT BE INTERCONNECTED UNTIL
APPROVAL FROM THE LOCAL JURISDICTION AND THE
UTILITY IS OBTAINED.

WHEN A STORAGE BATTERY IS PROVIDED, THIS
SYSTEM SHALL BE AN UTILITY INTERACTIVE SYSTEM
WITH LISTED STORAGE BATTERIES PER CEC ARTICLE
706, AND CRC SECTION R327 REQUIREMENTS.
STATIONARY STORAGE BATTERY SYSTEMS SHALL
COMPLY CFC, AND HAVING CAPACITIES NOT
EXCEEDING THE VALUES SHOWN IN TABLE 608.1 2016
CFC.

THE SOLAR PHOTOVOLTAIC INSTALLATION SHALL NOT
OBSTRUCT ANY PLUMBING, MECHANICAL OR BUILDING
ROOF VENTS.

IF THE EXISTING MAIN SERVICE PANEL DOES NOT
HAVE VERIFIABLE GROUNDING ELECTRODE, IT IS THE
CONTRACTOR’S RESPONSIBILITY TO INSTALL A
SUPPLEMENTAL GROUNDING ELECTRODE.

EACH MODULE WILL BE GROUNDED USING THE
SUPPLIED CONNECTIONS POINTS IDENTIFIED ON THE
MODULE AND THE MANUFACTURER’S INSTALLATION
INSTRUCTIONS.

A LADDER SHALL BE IN PLACE FOR INSPECTION IN
COMPLIANCE WITH CAL—OSHA REGULATIONS.

PROPER ACCESS AND WORKING CLEARANCE WILL BE
PROVIDED AS PER SECTION 110.26 CEC.

THIS PROJECT HAS BEEN DESIGNED IN COMPLIANCE
WITH THE CITY OF SAN DIEGO PROP D & FAA
REQUIREMENTS.

As the home owner of the subject project, | certify that | am requesting to install the solar photovoltaic system shown on these plans.

Home Owner Signature

Home Owner’s Name (Printed)

CITY APPROVAL STAMP
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PROPERTY LINE /

ROOF, INDICATE IF
EXISTING OR NEW

PLUMBING VENT,

SHOW LOCATION

OF ALL VENTS, FIELD
VERIFY PRIOR TO ANY
INSTALLATION

NOTE: IDENTIFY THE RIDGE, HIP AND VALLEY ON o

THE PLAN

REFER TO PV—4
FOR ROOF FIRE
PATHWAY DIMENSION

L

/
/

N,

NN

7777777777777

==

LT ] L //
PLUMBING VENT, 4" SOLAR PANELS, SEE /'
MINIMUM DISTANCE TO ENLARGED PARTIAL
SOLAR PANEL, IF ROOF PLAN SHEET
METER, INDICATE IF INVERTER REQUIRED TO OFFSET, PvV-2

NEW OR EXISTING

PLUMBING PERMIT WILL
BE REQUIRED

ROOF ACCESS

/
/

RIDGE

REFER TO PV—4.1
FOR EMERGENCY
ESCAPE OPENING /

/

__r__rr

FOR CONNECTION TO /
STRUCTURE SEE DETAIL 2
SHEET PV-2

O

ROOF ACCESS

SAMPLE ROOF PLAN / SITE PLAN

SCALE: ?

STREET NAME (INDICATE WHICH SIDE OF THE PROPERTY)

NOTE:
INDICATE PERCENTAGE OF THE PANEL
COVERAGE
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MODULE RAILING, TYP.

[

INDICATE DISTANCE
BETWEEN CONNECTIONS

S 2% FRAMING

INDICATE SIZE & SHOW

IF EXISTING OR NEW)

S SOLAR MODULE,
TYP.

N

\ CONNECT SOLAR MODULE

TO STRUCTURE AS PER
DETAIL @ SHEET PV-2

A\

\ INDICATE SOLAR MODULE
SIZE & WEIGHT

SOLAR MODULE \

RAIL (SHOW TYPE)

ROOF TILE,
INDICATE TYPE

ROOF DECKING ——_|

ENLARGED PARTIAL ROOF PLAN DETAIL

NTS

N INDICATE DISTANCE FROM

EDGE OF ROOF

-~

RN

(SHo

ASERAIL
SHOW TYPE)

POST /_TILE HOOK

PE)

T SHOW TYPE OF CONNECTION
FROM RAIL TO BASERAIL

FLASHING

LAG SCREW
(NDICATE SIZE)

MINIMUM 2_162” THREAD
EMBEDMENT INTO

RAFTER (TYP. 2 PER MOUNT)

/—TRUSS, OR ROOF FRAMING

hSIT'OsLAR MODULE MOUNTING DETAIL DETAIL

@

TILT OF THE MODULES
SHALL NOT EXCEED THE o puusion
ROOF HEIGHT, TYP.
ELEVATION
NTS
NOTE: 1. THIS IS ONLY A SAMPLE FOR THE MOUNTING.

COMPANY LOGO

SHOW EXACT MOUNTING DETAIL AS APPLIES
TO YOUR PROJECT.

2. ALL ITALIC FONTS SHALL BE MODIFIED TO
REFLECT ACTUAL PROJECT SPECIFIC DETAILS.
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DESCRIPTION

SOLAR PV MODULE / STRING

SINGLE-LINE DIAGRAM #4 — ADDITIONAL INVERTER FOR DIAGRAM #2

DC/DC CONVERTERS INSTALLED? YES / NO

(IF YES, STEPS 6 & 8 REQUIRED)

SOURCE CIRCUIT JUNCTION BOX INSTALLED?: YES / NO

INVERTER # 2

COMBINER BOX (STEPS 11 & 12 REQUIRED)

SEPARATE DC DISCONNECT INSTALLED?. YES / NO

CHECK A BOX FOR WHETHER SYSTEM IS GROUNDED OR UNGROUNDED: u GROUNDED (INCLUDE GEC)

INTERNAL INVERTER DG DISCONNECT: YES / NO

REFER TO STEP 16 FOR RAPID SHUTDOWN DETAILS u UNGROUNDED

CENTRAL INVERTER

mmu:r.m.hwuub
=
=
@

*SEPARATE AC DISCONNECT INSTALLED?. YES / NO

FOR UNGROUNDED SYSTEMS:

TO LOAD CENTER ON LINE DIAGRAM 3

- DC OCPD MUST DISCONNECT BOTH CONDUCTORS OF EACH SOURCE CIRCUIT

MODULES

I MODULES

* Consult with your local AH) and Jor Utility

= UNGROUNDED CONDUCTORS MUST BE IDENTIFIED PER 210.5(C). WHITE-FINISHED CONDUCTORS ARE NOT PERMITTED.

I MODULES o
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COMBINER CONDUCTOR/CONDUIT SCHEDULE NON-COMBINED STRINGS CONDUCTOR/CONDUIT SCHEDULE (IF APPLICABLE)
DESCRIPTION AND CONDUCTOR| NUMBEROF | CONDUIT/CABLE DESCRIPTION AND CONDUCTOR| NUMBER OF | CONDUIT/CABLE | _
O CONDUCTOR TYPE SIZE | CONDUCTORS TYPE conpurrsize| | CJrac CONDUCTOR TYPE SIZE  |CONDUCTORS TYPE CONIATSIZE
Al |USE-2p OR  PV-WIRE D A2 |usE2o OR  PV-WIRE O
EGC/GEC: EGC/GEC:
81 82
EGC/GEC: EGC/GEC:
c
EGC/GEC:
B IF DC/DC CONVERTERS ARE USED, THEY
ENTER “N/A" WHERE SUITABLE FOR WHEN NOT USING CONDUIT OR CABLE AS PERMITTED BY CODE AHE RUN N SERIES [FIRED SOURCE
EGC/GEC: CIRCUIT VOLTAGE DC/DC CONVERTERS)

General

Notes

10.

ALL PLAQUES AND SIGNAGE REQUIRED BY THE LATEST EDITION OF
CALIFORNIA ELECTRICAL CODE AND THE SAN DIEGO AREA ELECTRICAL
NEWSLETTER, WILL BE INSTALLED AS REQUIRED.

ALTERNATE POWER SOURCE PLACARD SHALL BE METALLIC OR PLASTIC,
ENGRAVED OR MACHINE PRINTED LETTERS IN A CONTRASTNG COLOR TO
THE PLAQUE. THIS PLAQUE WILL BE ATTACHED BY POP RIVETS OR
SCREWS OR OTHER APPROVED METHOD. IF EXPOSED TO SUNLIGHT, IT
SHALL BE UV RESISTANCE.

PHOTOVOLTAIC DC CONDUCTORS ENTERING THE BUILDING SHALL BE
INSTALLED IN METAL CONDUIT AND THE CONDUIT SHALL BE LABELED,
"CAUTION DC CIRCUIT" OR EQUIVALENT EVERY 10 FT."

EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES,
EQUIPMENTS, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN
ACCORDANCE WITH 250.134 OR 250.136 (A) REGARDLESS OF VOLTAGE.

EACH MODULE SHALL BE GROUNDED USING THE SUPPLIED CONNECTION
POINT IDENTIFIED ON THE MODULE AND THE MANUFACTURER'S
INSTRUCTIONS.

IF THE EXISTING GROUNDING ELECTRODE SYSTEM CAN NOT BE VERIFIED
OR IS ONLY METALIC WATER PIPING, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO INSTALL A SUPPLEMENTAL GROUNDING ELECTRODE.
THE INVERTER SHALL BE LISTED AS A UTILITY INTERACTIVE

UNIT INSTALLED ON THE SAME BUILDING AS THE MODULES BUT NOT ON
THE ROOF.

THE INVERTER OUTPUT CIRCUIT CONDUCTORS SHALL TERMINATE WITHIN
THE SERVICE PANEL IN ACCORDANCE WITH CEC 690.64(B)(7).

BACKFEED BREAKERS IN THE SERVICE PANEL SHALL BE SUITABLE FOR
THAT USE.

11.

16.

ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE
MANUFACTURER'S APPROVED INSTALLATION INSTRUCTIONS. A COPY OF
THESE INSTRUCTIONS ARE INCLUDED AS PART OF THIS PLAN.

ALL EQUIPMENT AND WIRING SHALL BE LISTED BY NATIONAL RECOGNIZED
TESTING AGENCY

USE MINIMUM 8 AWG EQUIPMENT GROUNDING CONDUCTOR (EGC) WHEN
IT IS SUBJECT TO PHYSICAL DAMAGE, OR INSTALL THE EGC IN AN
APPROVED RACEWAY.

ALL WIRING SHALL BE OF COPPER MATERIAL, AND KEPT OUTSIDE OF THE
BUILDING.

ALL ELECTRICAL EQUIPMENT INCLUDING THE SERVICE SHALL HAVE A
LEGIBLE, VISIBLE, AND DURABLE MARKING INDICATING THE
MANUFACTURER NAME, CURRENT, VOLTAGE, FREQUENCY, AND NUMBER
OF PHASES.

EACH INSTALLED EQUIPMENT, WIRING AND OVERCURRENT PROTECTIVE
DEVICE (OCPD) SHALL HAVE A SHORT CIRCUIT RATING NOT LESS THAN
THE AVAILABLE SHORT CIRCUIT CURRENT AT THEIR INPUT TERMINALS.

THE INVERTER SHALL COMPLY ACCORDANCE WITH CEC 690.11.

gCAI\/éPLE STRING INVERTER SINGLE LINE DIAGRAM
ALE:

SCOPE: Use this plan ONLY for electrical review of utility-interactive ceniral/siring inverter systems not
exceeding a combined system AC inverter output of 10kW on the roof of a single or duplex family dwelling or
accessory building. The specific structural and fire requirements are covered under a separate permit. The
photovoltaic system must interconnect to the load side of a single-phase AC service panel of 240Vac or less with
a busbar rating of 225A or less. This plan is not intended for bipolar systems, hybrid systems or systems that
utilize storage batteries, charge controllers, trackers, ac modules, more than two inverters or more than one DC
combiner (non-inverter-integrated) per inverter. Systems must be in compliance with current California Building
Standards Codes and all applicable STOCKTON Codes. Other Articles of the California Electrical Code (CEC) shall
apply as specified in 690.3.

MANUFACTURER’S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules,
combiner/jjunction boxes, racking systems, and rapid shutdown system or equipment. Installation instructions for
bonding and grounding equipment and rapid shutdown systems shall be provided, and local AHJs may require
additional details. Listed and labeled equipment shall be installed and used in accordance with any instructions
included in the listing or labeling (CEC 110.3). Equipment intended for use with PV system shall be listed for the
PV application (CEC 690.4(B)).
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Equipment Schedule Single-Line Diagram for Microinverters or ACMs
TAG | DESCRIPTION: (provide model number and description) .
1 Solar PV Module or ACM: Check a box for dc system grounding: O Grounded, O Ungrounded
2 Microinverter (if not ACM): For ungrounded dc power systems, EGC is required
3 Junction Box(es): For grounded dc power systems, GEC & EGC are required
4 Solar Load Center, Yes / No: Refer to CEC 250.120 for EGC installation & Table 250.122 for sizing
5 Performance Meter, Yes / No:
6 “Utility External Disconnect Switch Yes / No: * Consult with your local AHJ and Jor Utility
7 Main Electrical Service Panel

E]fhﬁfi—(:]

“ :
APV [occal b3 — | = @ ..... 1 = P
v oxt) N o | AN
H ; ] Branch Circuit
[ ~ N
3 OCPDs (Table 3)
HPY DC > AC [-f- L3 st H
i ‘| Branch 1 OCPD size ——
: t :§| Branch 2 OCPD size -
Sammmmmmmmmmmmeans "!Y """""""""""""" ; Main Service Panel OCPDs

Branch 3 OCPD size

A Branch 4 OCPD size
Solar Load Center

Busbar (Sec. 10.1)

DC GEC,

When Required Main OCPD size(Table 4):

Combined Inverier Output OCPD(Table 3):
Main Service Panel Busbar(Table 4):

Conductor, Cable and Conduit Schedule
Conductor MNumber of Conduit/ Conductor/
Size Conductors Cable Type

Current-Carrying Conductors: (for each branch circuit) [T 1 [T 1 T 1 [T 7T
A EGC

GEC (when required):
Current-Carrying Conductors:
B EGC

GEC (when required):

O TAG | Description and Conductor Type: (Table 2) Conduit Size
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General

Notes

10.

ALL PLAQUES AND SIGNAGE REQUIRED BY THE LATEST EDITION OF
CALIFORNIA ELECTRICAL CODE AND THE SAN DIEGO AREA ELECTRICAL
NEWSLETTER, WILL BE INSTALLED AS REQUIRED.

ALTERNATE POWER SOURCE PLACARD SHALL BE METALLIC OR PLASTIC,
ENGRAVED OR MACHINE PRINTED LETTERS IN A CONTRASTNG COLOR TO
THE PLAQUE. THIS PLAQUE WILL BE ATTACHED BY POP RIVETS OR
SCREWS OR OTHER APPROVED METHOD. IF EXPOSED TO SUNLIGHT, IT
SHALL BE UV RESISTANCE.

PHOTOVOLTAIC DC CONDUCTORS ENTERING THE BUILDING SHALL BE
INSTALLED IN METAL CONDUIT AND THE CONDUIT SHALL BE LABELED,
"CAUTION DC CIRCUIT" OR EQUIVALENT EVERY 10 FT."

EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES,
EQUIPMENTS, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN
ACCORDANCE WITH 250.134 OR 250.136 (A) REGARDLESS OF VOLTAGE.

EACH MODULE SHALL BE GROUNDED USING THE SUPPLIED CONNECTION
POINT IDENTIFIED ON THE MODULE AND THE MANUFACTURER'S
INSTRUCTIONS.

IF THE EXISTING GROUNDING ELECTRODE SYSTEM CAN NOT BE VERIFIED
OR IS ONLY METALIC WATER PIPING, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO INSTALL A SUPPLEMENTAL GROUNDING ELECTRODE.
THE INVERTER SHALL BE LISTED AS A UTILITY INTERACTIVE

UNIT INSTALLED ON THE SAME BUILDING AS THE MODULES BUT NOT ON
THE ROOF.

THE INVERTER OUTPUT CIRCUIT CONDUCTORS SHALL TERMINATE WITHIN
THE SERVICE PANEL IN ACCORDANCE WITH CEC 690.64(B)(7).

BACKFEED BREAKERS IN THE SERVICE PANEL SHALL BE SUITABLE FOR
THAT USE.

11.

16.

ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE
MANUFACTURER'S APPROVED INSTALLATION INSTRUCTIONS. A COPY OF
THESE INSTRUCTIONS ARE INCLUDED AS PART OF THIS PLAN.

ALL EQUIPMENT AND WIRING SHALL BE LISTED BY NATIONAL RECOGNIZED
TESTING AGENCY

SCOPE: Use this plan ONLY for systems using utility-interactive Microinverters or AC Modules (ACM) not exceeding a combined system
ac inverter output rating of 10 kW on a roof of a one or two family dwelling or accessory structure. The photovoltaic system must
interconnect to a single-phase ac service panel of 120/240 Vac with service panel busbar rating of 225 A or less. This plan is not
intended for bipolar systems, hybrid systems, or systems that utilize storage batteries, charge controllers, or tracker or more than 4
branch circuits. Systems must be in compliance with current California Building Standards Codes and local amendments of the authority
having jurisdiction (AH1). Other articles of the California Electrical Code (CEC) shall apply as specified in section 690.3.

USE MINIMUM 8 AWG EQUIPMENT GROUNDING CONDUCTOR (EGC) WHEN
IT IS SUBJECT TO PHYSICAL DAMAGE, OR INSTALL THE EGC IN AN
APPROVED RACEWAY.

MANUFACTURER’S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules, combiner/junction boxes and racking
systems. Installation instructions for bonding and grounding equipment shall be provided and local AHJs may require additional details.
Listed and labeled equipment shall be installed and used in accordance with any instructions included in the listing or labeling (CEC
110.3). Equipment intended for use with PV system shall be identified and listed for the application (CEC 690.4(D)).

ALL WIRING SHALL BE OF COPPER MATERIAL, AND KEPT OUTSIDE OF THE
BUILDING.

ALL ELECTRICAL EQUIPMENT INCLUDING THE SERVICE SHALL HAVE A
LEGIBLE, VISIBLE, AND DURABLE MARKING INDICATING THE
MANUFACTURER NAME, CURRENT, VOLTAGE, FREQUENCY, AND NUMBER
OF PHASES.

EACH INSTALLED EQUIPMENT, WIRING AND OVERCURRENT PROTECTIVE
DEVICE (OCPD) SHALL HAVE A SHORT CIRCUIT RATING NOT LESS THAN
THE AVAILABLE SHORT CIRCUIT CURRENT AT THEIR INPUT TERMINALS.

THE INVERTER SHALL COMPLY ACCORDANCE WITH CEC 690.11.
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TAG | DESCRIPTION
'16 SOLAR PV MODULE TSTRING SINGLE-LINE DIAGRAM #2 — COMBINING STRINGS PRIOR TO INVERTER
2 DC/DG CONVERTERS INSTALLED? YES / NO__(IF YES, STEPS 6 & B REQUIRED)
1 i 7 i iTitv=i| i 7 il 3 SOURCE CIRCUIT JUNCTION BOX INSTALLED?. YES / NO
SCOPE.' Use this p,’an ONLY for elelctncal review of Uﬂ"ty interactive central{stnng inverter syst'ems n0t_ 4 COMBINER BOX (STEPS 11 & 12 REQUIRED) CHECK A BOX FOR WHETHER SYSTEM IS GROUNDED OR UNGROUNDED: DGROUNDED (INCLUDE GEC)
exceeding a combined system AC inverter output of 10kW on the roof of a single or duplex family dwelling or 5 SEPARATE DC DISCONNECT INSTALLED?: YES 7 NO
el b : y 5 e 1 REFER TO STEP 16 FOR RAPID SHUTDOWN DETAILS JunGROUNDED
accessory building. The specific structural and fire requirements are covered under a separate permit. The e g‘gﬁ?gﬁﬁfﬁi DC DISCONNECT: YES [ NO SR NGRBUNDED SYSTEMS:
photovoltaic system must interconnect to the load side of a single-phase AC service panel of 240Vac or less with M LOAD CENTER INSTALLED> YES 7 NO - DC OCPD MUST DISCONNECT BOTH CONDUCTORS OF EACH SOURCE CIRCUIT
a busbar rating of 225A or less. This plan is not intended for bipolar systems, hybrid systems or systems that 90 PSVE Fp’)zggggygg [MEEEQIENCSTT&;LTE&EESES Y!EN O{ = - UNGROUNDED CONDUCTORS MUST BE IDENTIFIED PER 210.5(C). WHITE-FINISHED CONDUCTORS ARE NOT PERMITTED.
- . 1 " ‘ S 2 S
utilize storage batteries, charge controllers, trackers, ac modules, more than two Inverters or more than one DC = CONNECT 70 NVERTER 2 (USE LINE DIAGRAME)
combiner (non-inverter-integrated) per inverter. Systems must be in compliance with current California Building * Comultwith your local At and for Uity
Standards Codes and all applicable STOCKTON Codes. Other Articles of the California Electrical Code ({CEC) shall
apply as specified in 690.3. P — @
MANUFACTURER'S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules, /5\ .
combiner/junction boxes, racking systems, and rapid shutdown system or equipment. Installation instructions for M OBOES ] ocep
bonding and grounding equipment and rapid shutdown systems shall be provided, and local AHJs may require o
additional details. Listed and labeled equipment shall be installed and used in accordance with any instructions L» MODULES
included in the listing or labeling (CEC 110.3). Equipment intended for use with PV system shall be listed for the u ' o
PV application (CEC 690.4(B)). [_ooutes ) al |. o Moo
[}
IWH MODULESs 2 '
u b |
LR WD!
(]
| MODULES -
MODULES
COMBINER CONDUCTOR/CONDUIT SCHEDULE NON-COMBINED STRINGS CONDUCTOR/CONDUIT SCHEDULE (IF APPLICABLE)
DESCRIPTION AND CONDUCTOR| NUMBER OF | CONDUIT/CABLE DESCRIPTION AND CONDUCTOR| NUMBEROF | CONDUIT/CABLE
DTAG CONDUCTOR TYPE SIZE CONDUCTORS TYPE ki DMG CONDUCTOR TYPE SIZE CONDUCTORS TYPE CORIENTSE
Al USE-2c  OR PV-WIRE o A2 USE-2c  OR  PV-WIRE o
EGL/GEC: EGC/GEC:
Bl B2
EGC/GEC: EGC/GEC:
c -
EGC/GEC:
D
EGC/GEC: ENTER "NfA" WHERE SUITABLE FOR WHEN NOT USING CONDUIT OR CABLE AS PERMITTED BY CODE F DC/DC CONVERTERS ARE USED, THEY
E ARE RUN IN SERIES (FIXED SOURCE
EGC/GEC: (CIRCUIT VOLTAGE DC/DC CONVERTERS)
/NTAG | DESCRIPTION
1 SOLAR PV MODULE / STRING SINGLE-LINE DIAGRAM #3 — ADDITIONAL INVERTER FOR DIAGRAM #1
2 DG/DC CONVERTERS INSTALLED? YES / NO _ (IF YES, STEPS 6 & 8 REQUIRED)
3 SOURCE CIRCUIT JUNCTION BOX INSTALLED?. YES / NO INVERTER # 2
G | N -t 4 SEPARATE DC DISCONNECT INSTALLED?: YES / NO
5 INTERNAL INVERTER DC DISCONNECT: YES / NO
e n e r o O e S g ?;EE':TKR!R&#E\;ER;&EONNECT NSTALLED? YES 7 NO CHECK A BOX FOR WHETHER SYSTEM IS GROUNDED OR UNGROUNDED: E GROUNDED (INCLUDE GEC)
REFER TO STEP 16 FOR RAPID SHUTDOWN DETAILS UNGROUNDED
1. ALL PLAQUES AND SIGNAGE REQUIRED BY THE LATEST EDITION OF 1. ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE Y A FOR UNGROUNDED SYSTEMS.
CALIFORNIA ELECTRICAL CODE AND THE SAN DIEGO AREA ELECTRICAL MANUFACTURER'S APPROVED INSTALLATION INSTRUCTIONS. A COPY OF : e : Y - DC OCPD MUST DISCONNECT BOTH CONDUCTORS OF EACH SOURCE CIRCUIT
NEWSLETTER, WILL BE INSTALLED AS REQUIRED. THESE INSTRUCTIONS ARE INCLUDED AS PART OF THIS PLAN. - UNGROUNDED CONDUCTORS MUST BE IDENTIFIED PER 210.5(C). WHITE-FINISHED CONDUCTORS ARE NOT PERMITTED.
2. ALTERNATE POWER SOURCE PLACARD SHALL BE METALLIC OR PLASTIC, [12. ALL EQUIPMENT AND WIRING SHALL BE LISTED BY NATIONAL RECOGNIZED
ENGRAVED OR MACHINE PRINTED LETTERS IN A CONTRASTNG COLOR TO TESTING AGENCY
THE PLAQUE. THIS PLAQUE WILL BE ATTACHED BY POP RIVETS OR A & A
SCREWS OR OTHER APPROVED METHOD. IF EXPOSED TO SUNLIGHT, IT  |[13.  USE MINIMUM 8 AWG EQUIPMENT GROUNDING CONDUCTOR (EGC) WHEN AV
SHALL BE UV RESISTANCE. IT IS SUBJECT TO PHYSICAL DAMAGE, OR INSTALL THE EGC IN AN — MODULES » B R R <
APPROVED RACEWAY. I_ —_ "~ — M
MODULES [ B
3. PHOTOVOLTAIC DC CONDUCTORS ENTERING THE BUILDING SHALL BE — ? “ T \" “ ™—1 N\ n‘ f
INSTALLED IN METAL CONDUIT AND THE CONDUIT SHALL BE LABELED, I l | ~ [ | oc [ A
"CAUTION DC CIRCUIT" OR EQUIVALENT EVERY 10 FT." 14, ALL WIRING SHALL BE OF COPPER MATERIAL, AND KEPT OUTSIDE OF THE MODUIES | \ | [ T | | J | A
BUILDING. j | I | I = 1 = 7
4. EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES, @ b ‘,. "' /“.‘ "' !
EQUIPMENTS, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN  [15.  ALL ELECTRICAL EQUIPMENT INCLUDING THE SERVICE SHALL HAVE A o "\é\ e A==
ACCORDANCE WITH 250.134 OR 250.136 (A) REGARDLESS OF VOLTAGE. LEGIBLE, VISIBLE, AND DURABLE MARKING INDICATING THE ~
MANUFACTURER NAME, CURRENT, VOLTAGE, FREQUENCY, AND NUMBER E
5. EACH MODULE SHALL BE GROUNDED USING THE SUPPLIED CONNECTION OF PHASES.
PO'NT |DENT|F|ED ON THE MODULE AND THE MANUFACTURER'S IF DC/DC CONVERTERS ARE USED, CHECK THE BOX BELOW THE CORRESPONDING CONFIGURATION
INSTRUCTIONS. 16.  EACH INSTALLED EQUIPMENT, WIRING AND OVERCURRENT PROTECTIVE 1L ERTE TR
DEVICE (OCPD) SHALL HAVE A SHORT CIRCUIT RATING NOT LESS THAN 2D WL
6. IF THE EXISTING GROUNDING ELECTRODE SYSTEM CAN NOT BE VERIFIED THE AVAILABLE SHORT CIRCUIT CURRENT AT THEIR INPUT TERMINALS. 8E [
OR IS ONLY METALIC WATER PIPING, IT IS THE CONTRACTOR'S 8 BB
RESPONSIBILITY TO INSTALL A SUPPLEMENTAL GROUNDING ELECTRODE. [17. THE INVERTER SHALL COMPLY ACCORDANCE WITH CEC 690.11. °
7. THE INVERTER SHALL BE LISTED AS A UTILITY INTERACTIVE ROETCEORDO SERE -
A p—
8. -LI_JII_\‘IIIE'I';\CJ)SOTFALLED ON THE SAME BUILDING AS THE MODULES BUT NOT ON o TP S ———— CONDUCTOR| NUMEBER OF | CONDUIT/CABLE JE—
: SIZE CONDUCTORS TYPE =
A USE-2 OR  PV-WIRE o
9. THE INVERTER OUTPUT CIRCUIT CONDUCTORS SHALL TERMINATE WITHIN EGC/G;C;
THE SERVICE PANEL IN ACCORDANCE WITH CEC 690.64(B)(7). B D I:I
EGC/GEC: ENTER "N/A™ WHERE SUITABLE FOR WHEN PARALLEL DC/DC CONVERTERS ON ONE DC/DC CONVERTERS ARE ALL RUN
10. BACKFEED BREAKERS IN THE SERVICE PANEL SHALL BE SUITABLE FOR c NOT USING CONDUIT OR CABLE AS SOURCE CIRCUIT {FIXED UNIT VOLTAGE IN SERIES (FIXED SOURCE CIRCUIT
THAT USE. EGC/GEC PERMITTED BV CODE DC/DC CONVERTERS) VOLTAGE DC/DC CONVERTERS) |
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DESCRIPTION

SOLAR PV MODULE / STRING

SINGLE-LINE DIAGRAM #1 — NO STRINGS COMBINED PRIOR TO INVERTER

DC/DC CONVERTERS INSTALLED? YES / NO (IF YES, STEPS 6 & 8 REQUIRED)

SOURCE CIRCUIT JUNCTION BOX INSTALLED?: YES / NO

SEPARATE DC DISCONNECT INSTALLED?: YES / NO

CHECK A BOX FOR WHETHER SYSTEM IS GROUNDED OR UNGROUNDED: D GROUNDED (INCLUDE GEC)

INTERNAL INVERTER DC DISCONNECT: YES / NO

CENTRAL INVERTER

REFER TO STEP 16 FOR RAPID SHUTDOWN DETAILS D UNGROUNDED

LOAD CENTER INSTALLED?. YES / NO

FOR UNGROUNDED SYSTEMS:

PV PRODUCTION METER INSTALLED?: YES / NO

- DC OCPD MUST DISCONNECT BOTH CONDUCTORS OF EACH SOURCE CIRCUIT

*SEPARATE AC DISCONNECT INSTALLED?: YES / NO

- UNGROUNDED CONDUCTORS MUST BE IDENTIFIED PER 210.5(C). WHITE-FINISHED CONDUCTORS ARE NOT PERMITTED.

=0 oo ~|o v | &|w|ma =

5]

CONNECT TO INVERTER #2  (USE LINE DIAGRAM 2)

* Consult with your local AHJ and for Utility

MAIN SERVICE PANEL @

MAIN
ocPD

o)

|7MODULES

|1

U_ PV OCPD
honcpoandeas

........................... i 16

P

LTIy

DC/DC
CONVERTERS
J |

pe/pc

CONDUCTOR/CONDUIT SCHEDULE

D TAG | DESCRIPTION AND CONDUCTOR TYPE

CONDUCTOR | NUMBER OF | CONDUIT/CABLE CONDUITSIZE
SIZE CONDUCTORS TYPE —t—

A USE-20  OR

EGC/GEC:

EGC/GEC:

EGC/GEC:

ENTER “N/A” WHERE SUITABLE FOR

PARALLEL DC/DC CONVERTERS ON ONE DC/DC CONVERTERS ARE ALL RUN

WHEN NOT USING CONDUIT OR CABLE

SOURCE CIRCUIT (FIXED UNIT VOLTAGE IN SERIES (FIXED SOURCE CIRCUIT

EGC/GEC,

AS PERMITTED BY CODE

DC/DC CONVERTERS) VOLTAGE DC/DC CONVERTERS)

General

Notes

ALL PLAQUES AND SIGNAGE REQUIRED BY THE LATEST EDITION OF
CALIFORNIA ELECTRICAL CODE AND THE SAN DIEGO AREA ELECTRICAL
NEWSLETTER, WILL BE INSTALLED AS REQUIRED.

ALTERNATE POWER SOURCE PLACARD SHALL BE METALLIC OR PLASTIC,
ENGRAVED OR MACHINE PRINTED LETTERS IN A CONTRASTNG COLOR TO
THE PLAQUE. THIS PLAQUE WILL BE ATTACHED BY POP RIVETS OR
SCREWS OR OTHER APPROVED METHOD. IF EXPOSED TO SUNLIGHT, IT
SHALL BE UV RESISTANCE.

PHOTOVOLTAIC DC CONDUCTORS ENTERING THE BUILDING SHALL BE
INSTALLED IN METAL CONDUIT AND THE CONDUIT SHALL BE LABELED,
"CAUTION DC CIRCUIT" OR EQUIVALENT EVERY 10 FT."

EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES,
EQUIPMENTS, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN
ACCORDANCE WITH 250.134 OR 250.136 (A) REGARDLESS OF VOLTAGE.

EACH MODULE SHALL BE GROUNDED USING THE SUPPLIED CONNECTION
POINT IDENTIFIED ON THE MODULE AND THE MANUFACTURER'S
INSTRUCTIONS.

IF THE EXISTING GROUNDING ELECTRODE SYSTEM CAN NOT BE VERIFIED
OR IS ONLY METALIC WATER PIPING, IT IS THE CONTRACTOR'S
RESPONSIBILITY TO INSTALL A SUPPLEMENTAL GROUNDING ELECTRODE.
THE INVERTER SHALL BE LISTED AS A UTILITY INTERACTIVE

UNIT INSTALLED ON THE SAME BUILDING AS THE MODULES BUT NOT ON
THE ROOF.

THE INVERTER OUTPUT CIRCUIT CONDUCTORS SHALL TERMINATE WITHIN
THE SERVICE PANEL IN ACCORDANCE WITH CEC 690.64(B)(7).

BACKFEED BREAKERS IN THE SERVICE PANEL SHALL BE
AS SUCH.
ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE

SUITABLE

12.

16.

MANUFACTURER'S APPROVED INSTALLATION INSTRUCTIONS. A COPY OF
THESE INSTRUCTIONS ARE INCLUDED AS PART OF THIS PLAN.

ALL EQUIPMENT AND WIRING SHALL BE LISTED BY NATIONAL RECOGNIZED
TESTING AGENCY

USE MINIMUM 8 AWG EQUIPMENT GROUNDING CONDUCTOR (EGC) WHEN
IT 1S SUBJECT TO PHYSICAL DAMAGE, OR INSTALL THE EGC IN AN
APPROVED RACEWAY.

ALL WIRING SHALL BE OF COPPER MATERIAL, AND KEPT OUTSIDE OF THE
BUILDING.

ALL ELECTRICAL EQUIPMENT INCLUDING THE SERVICE SHALL HAVE A
LEGIBLE, VISIBLE, AND DURABLE MARKING INDICATING THE
MANUFACTURER NAME, CURRENT, VOLTAGE, FREQUENCY, AND NUMBER
OF PHASES.

EACH INSTALLED EQUIPMENT, WIRING AND OVERCURRENT PROTECTIVE
DEVICE (OCPD) SHALL HAVE A SHORT CIRCUIT RATING NOT LESS THAN
THE AVAILABLE SHORT CIRCUIT CURRENT AT THEIR INPUT TERMINALS.

THE INVERTER SHALL COMPLY ACCORDANCE WITH CEC 690.11.

SAMPLE SINGLE LINE DIAGRAM
SCALE:

COMPANY LOGO

SIGNATURE &
LICENSE NUMBER

KW RATING OF
THE SYSTEM

SCORPE: Use this plan ONLY for electrical review of utility-interactive central/string inverter systems not
exceeding a combined system AC inverter output of 10kW on the roof of a single or duplex family dwelling or
accessory building. The specific structural and fire requirements are covered under a separate permit. The
photovoltaic system must interconnect to the Joad side of a single-phase AC service panel of 240Vac or less with
a busbar rating of 225A or less. This plan is not intended for bipolar systems, hybrid systems or systems that
utilize storage batteries, charge controllers, trackers, ac modules, more than two inverters or more than one DC
combiner (non-inverter-integrated) per inverter. Systems must be in compliance with current California Building
Standards Codes and all applicable STOCKTON Codes. Other Articles of the California Electrical Code (CEC) shall
apply as specified in 690.3.

MANUFACTURER’S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules,
combiner/junction boxes, racking systems, and rapid shutdown system or equipment. Installation instructions for
bonding and grounding equipment and rapid shutdown systems shall be provided, and local AHJs may require
additional details. Listed and labeled equipment shall be installed and used in accordance with any instructions
included in the listing or labeling (CEC 110.3). Equipment intended for use with PV system shall be listed for the
PV application (CEC 690.4(B)).
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Emergency Escape and Rescue Opening Access

A 36 inch wide pathway
shall be provided to the
emergency escape and

rescue opening.

EMERGENCY ESCAPE & RESCUE OPENING
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Setbacks & Pathways w/ Hips, Valleys & Driveways

“At least one pathway shall be
provided on the street or
driveway side of the roof.”

ABMIALIQ

CROSS GABLE WITH HIP & VALLEY ROOF

'

SCALE:

For each roof plane with a
photovoltaic array, at least
one 36 in. wide pathway
from lowest roof edge to
ridge shall be provided on
the same roof plane as the
photovoltaic array, or on an
adjacent roof plane, or
straddling the same and
adjacent roof planes.
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SOLAR PV STANDARD PLAN - SIMPLIFIED SOLAR PV STANDARD PLAN - SIMPLIFIED SOLAR PV STANDARD PLAN - SIMPLIFIED SOLAR PV STANDARD PLAN - SIMPLIFIED

Central/String Inverter Systems for One and Two Family Dwellings Central/Strin Systems amily Dwellings Central/Strin Systems amily Dwellings Central/String Inverter Systems amily Dwellings D
SCOPE: Use this plan ONLY for electrical review of utility-interactive central/string inverter systems not = = - = ;
; : v : d 2 : . yout ?
exceeding a combined system AC inverter output of 10kW on the roof of a single or duplex family dwelling or 5) I::i):n“t’il:yd:;ill; asoz:ze Ilfoh)l:riszvsf:gulgcfi rfg(;;:;:aonr\nr '::: srr:::;;?;es'::;rlt;r OYes O No 16) Rapid Shutdown O
accessory building. The specific structural and fire requirements are covered under a separate permit. The ’ ! . . <L | . . . .
photovoltaic system must interconnect to the load side of a single-phase AC service panel of 240Vac or less with circuit (string) for Number of modules BT, By R osule s e i Tl If Yes, use Single Line Diagram 2 and proceed to Step 11 after this step. JiTRikapid shuis b inyeiatiowfd sdce shall B labeledioctiainEiie GEe GHlG(h Ei its{beamemshalli e |
a busbar rating of 225A or less. This plan is not intended for bipolar systems, hybrid systems or systems that inverter 1 shown on the per source circuit for Lo ' Is source circuit OCPD required? O Yes O No shown on thesite plan drawing. The rapid shutdown initiation device may be the inverter output or input
utilize storage batteries, charge controllers, trackers, ac modules, more than two inverters or more than one DC roof plan with a Tag S werter 1 paralleled (if none, put N/A) Source circuit OCPD size (if needed): 15 Amps circuits’ disconnecting means, the service main disconnect, or a separate device as approved by the AHJ. The
combiner (non-inverter-integrated) per inverter. Systems must be in compliance with current California Building (e.g. AB,C,..) Are'the sairee elredits combined 6nthe fosf? BYe: O NG isconnecting means shall be identified for the purpose, suitable for their environment, and listed as a
bi inverter-integrated) inverter. Syste tbe i li ith t California Buildi : di i hall be identified for th itable for thei i d listed
g;ﬁf:f:piz;?:da’;dsgg gppllcable SL G sl e L LT e Gl A L U e L [ e Combiner 1: If “Yes,” the DC output of the combiner shall have a load break disconnecting means located in the combiner or within disconnecting means. Asingle rapid shlutdown initiation device shall operate all disconnecting means necessary -
1.8m (6ft) of the combiner (CEC 690.15(C)). E’CO“&O' C:"dulftzfsgfl‘_'?mp":"ce with CEIC G:O-lzf- dveri o ool _—
g 3 ote: Check with the regarding approval where field verification of reduction of voltage within the time <
MANUFACTURER’S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules, 11) Sizing PV Output Circuit Conductors — If strings are combined (answered “Yes” in Step 10), Output Circuit : g
combiner/junction boxes, racking systems, and rapid shutdown system or equipment. installation instructions for Combiner 2: C o)n dis ctcg)r Size = Ft)\/Iin. #6 AWG copper conduct or.g ( P 10) a required by CEC 690.12 is performed. N
bonding and grounding equipment and rapid shutdown systems shall be provided, and local AHJs may require I - . . . . .
additional details. Listed and labeled equipment shall be installed and used in accordance with any instructions 12) Inverter DC Disconnect Rapid shutdown shall be provided as required by CEC 690.12 with one of the following methods (Select one): E
included in the listing or labeling (CEC 110.3). Equipment intended for use with PV system shall be listed for the Does the inverter have an integrated DC disconnect? Yes No If Yes, proceed to step 13. . PR ) . ]
PV application (CEC 690.4(B)). Total number of source circuits: ifNo. theextermal Dt dicarnett to be'ifstalled Jsrated for Amps (DC) and Volts (DC) g Theinverter(s) is within 10 feet of the array, and the location of the inverter is such that uncontrolled PV O
6) Are DC/DC Converters used? O Yes ONo If No, skip toStep 7. If Yes enter info below. 13) - — ” — system conductors are no greater than 5 feet of length within the building. A remotely-controlled AC ( )
DC/DC Converter Model #: DC/DC Converter Max DC Input Voltage: Volts Max Man:\;:zts:e:' ormation Model: disconnecting means is required immediately adjacent to or as close as practicable to the inverters, and
Job Address: Permit #: ' : located within 10 feet of the array.
Max DC Output Current: Amps DC Output Current: Volts DC/DC Max. Continuous AC Output Current Rating: Amps Y
Contractor/ Engineer Name: License # and Class: Max # of DC/DC Converters in an Input Circuit: Converter Max DC Input Power: Watts Integrated DC Arc-Fault Circuit Protection? DOYes ONo  (If Noisselected, this plan is not applicable.) g The inverter(s) is within 10 feet of the array, and the location of the inverter is such that uncontrolled PV
Grounded or Ungrounded System? O Grounded O Ungrounded system conductors are no greater than 5 feet of length within the building. Reduction of the voltage for
Signature: Date: ______ Phone Number: 7) Maximum System DC Voltage the inverter output within the time required by CEC 690.12 shall be verified in the field, or the inverter
Use for systems without DC/DC converters. AC Information: output is listed to UL 1741 with rapid shutdown capability. SIGNATURE &
Total # of Inverters installed: __ __ (1f more than one inverter, complete and attach the “Supplemental LICE E UMBE
Calculation Sheets” starting on page 8 & “Load Center Calculations” on page 13 if a new load center is to be used) A.Module V. (STEP2) _______ x# of modules in series (STEP 5) xCe(STEP1) __ =_ V 14) Sizing Inverter Output Circuit Conductors and OCPD g Remotely-controlled DC disconnecting means are located within 10 feet of the PV array and DC input of ICENSE N R
S Tatle | aamiim i ook B/ Moch %@T‘@T W@kﬁﬂﬁ&.@xfﬁﬁ%@w: met CRa0T _‘H Inverter Output OCPD rating = Amps (Table 3) the inverter(s), and the locations of the disconnecting means are such that uncontrolled PV system
Inverter 1 AC Output Power Rating: Watts L T e — Pyl IO [y LY e Yo T TG Inverter Output Circuit ConductorSize= _______ AWG (Table 3) conductors are no greater than 5 feet of length within the building. Reduction of the voltage for the
Inverter 2 AC Output Power Rating (if applicable): Watts IR | 27/ [ RN [ 3 | S50 3825, fin1eh . Shin | saze 15357 NI ) Sese | A5 Ee Table 3. Mini rerter Output OCPD and Cireuit Conductor Size inverter output within the time required by CEC 690.12 shall be verified in the field, or the inverter output
Combined Inverter Output Power Rating: s 10,000 Watts Max, f::d:“ﬁ‘:;‘\';ﬁ 2924 | 3096 | 32.89 | 35.09 | 37.59 | 4049 | 43.86 | 47.85 | S263 | 5848 6579 @ 75.19 | 87.72 _Inverter Continuous Output Current Rating (Amps) (Step 13) | 12 16 20 24 | 28 32 36 40 48 is listed to UL 1741 with rapid shutdown capability.
Mini OCPD Size (A 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 60
Site Conditions: e e e | ‘ i ‘ 1 ‘ et B el e B B ‘ 8 ‘ ! ‘ 6 — e 7S°'ze< — wls lolol 2l sl el al e O Remotely-controlled DC disconnecting means is located within 10 feet of the array at the DC input of
Minimul e stortze AWHIHEE DpRed 2 inverter(s) connected to a module level DC-DC converter circuit where the DC-DC converter circuit meets

Ambient Temperature Adjustment Factors: select the box for the expected lowest ambient temperature (T,) with the

Use for systems with DC/DC converters. The value calculated below must be less than DC/DC converter max DC input - ) - i i 3 :
corresponding Ambient Temperature Correction Factor (Cs): | \s/ o / / p 15) Point of Connection to Utility the requirements for controlled conductors whe.n disconnected frf)rn. the |nYerter. R.eductlon of the
voltage (STEP 6). Note: Only load side connections are permitted with this plan. voltage for the DC-DC converter output and the inverter output within the time required by CEC 690.12
1) OIf T, is greater than or equal to -5°C, C; = 1.12 B.Module V,_ (STEP 2) x ¥ of roduleis. per converter (STEP6) X Cs (STEP 1) - v Is the PV OCPD positioned at the opposite end from input feeder location or main OCPD location? sha}l1l be vderi:‘ieddin the fiek;l), IO" the DC-DC converter output and the inverter output are listed to UL 1741
m— i i i i ith rapid shutdown capability.
O If T, is between -6°C and -10°C, C; = 1.14 - O (Y)ecsl,aslse I'I'able 4, row 3 and circle the Max Combined PV System OCPD(s) at 120% based on the bus bar rating and main wi pid shutdown capability
: values. . . T T - o L
Average ambient high temperature (T,) $47° C e N2 lvors) | 304 | 330 | 357 | 384 | 411 | 438 464 | 491 | 518 | sa5 | 571 | 598 | 625 | 652 | 679 | 705 O No, use Table 4, row 4 and circle the Max Combined PV System OCPD(s) at 100% based on the bus bar rating and main O AUL1741-listed and identified inverter(s) with input and output rapid shutdown capability supplying
Note: For a lower T, or a higher T,, this plan is not applicable - - -‘ i OCPD values module level DC-DC converter circuit where the DC-DC converter circuit meets the requirements for
H H 1 1 . Max. Rated Module Voc : i H
: ' e e D el R T (et Bt el sl el et Boos™ 20 S Bl Per 705.12(D)(2)(3): The value circled in Table 4 should be equal to or greater than the OCPD value selected from controlled conductors when disconnected from the inverter. L(IS
H . DC/DC Convi Max DC i i i
DC Information: AT (cznﬂ 3 | 37 | 40 | 43 | 46 | 49 | 52 | 55 | s8 | 61 | 64 | 67 | 70 | 73| 76 | 70 ble a single inverter) or th OCPD value from Step 18 (for two inverters). O AUL 1741-listed rapid shutdown system: o L|§_I
Module Manufacturer: Model: . Manufacturer: 4 U)
8) Maximum System DC Voltage from DC/DC Converters to Inverter — Only required if Yes in Step 6 SESRNRNES 100 | 125 | 125 | 200 | 200 | 200 | 225 | 225 | 225 Testing Agency Name: = >
2) Module Vo (from module nameplate): _Volts Maximum System DC Voltage = Volts Main OCPD| 100 | 100 | 125 | 150 | 175 | 200 | 175 | 200 | 225 System Model Number: é n
3) Module Is¢ (from module nameplate): ___ Amps 9) Sizing Source Circuit Conductors Max Combined PV System OCPD(s)| 20 | 50 | 25 | 60* | 60* | 40 | 60* | 60* | 45 System Components: L
Is Module I;. below 9.6 Amps? OYes ONo (If No, this plan is not applicable.) e : : o : ALl120% BEUR A Satiap : : : = T
sc . ps: » P PP g Source Circuit Conductor Size = Min. #10 AWG copper conductor, 90° C wet (USE-2, PV Wire, XHHW-2, 3 17) Grounding and Bonding of Modules and Racking System (select one): Y -
iti = THWN-2, RHW-2). For up to 8 conductors in roof-mounted conduit exposed to sunlight at least %4” from the roof covering. (CEC 310) MaXCabind I SEp OGRSt 0 . ) SO R 0 N = .
4) Module DC output power under standard test conditions (STC)=______ Watts (STC) , . p po g 2 g at 100% Bus Bar Rating O Racking system listed to UL 2703 using modules identified in the listing.
Note: For over 8 conductors in the conduit or mounting height of lower than %" from the roof, this plan is not *Thisvalue has been lowered $6 60 A from the calkculated value to reflect 10 KW AC size maximium.
applicable. Reduction of the main breaker and/or interconnection to center-fed panelboards are not permitted with this plan. O Other method subject to AHJ approval
Solar PV Central StandardPlan 1 2 3 4
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SOLAR PV STANDARD PLAN - SIMPLIFIED SOLAR PV STANDARD PLAN - SIMPLIFIED SOLAR PV STANDARD PLAN - SIMPLIFIED SOLAR PV STANDARD PLAN - SIMPLIFIED

; - ) Central/String Inverter Systems for One and Two Family Dwellings ; ; : Central/Strin Systems amily Dwellings
Central/String Inverter Systems for One and Two Family Dwellings Suopl | Calculation Sheets f I ___Central/String Inverter Systems for One and Two Family Dwellings .
T upplemental Calculation Sheets for Inverter #2 (Only 513) Inverter Information
Markings include if second inverter is used) S7) Maximum System DC Voltage Manufactl{rer: . Model:
Max. Continuous AC Output Current Rating: Amps
CA Electrical Code (CEC) Articles 690 and 705 and CA Residential Code (CRC) Section R331 require the following labels or DC Information: Use for systems without DC/DC converters. Integrated DC Arc-Fault Circuit Protegtlon? OYes ONo (If No is selected, this plan is not applicable.)
markings be installed at these components of the photovoltaic system: A.Module V,_(STEPS2) = x # of modules in series (STEP S5) X C (STEP 1) = v Grounded or Ungrounded System? OGrounded DOUngrounded o
Module Manufacturer: Model: T N ] W T ] T My, T G - s
T I N T P B, 5 i A il e e T A o
WARNING  Nidk Tt MoV 112) 1 = AC Information: =
WARNING DUAL POWER SOURCES S2) Module Vgc (from module nameplate): ____ Volts r * aig) | 2976 | 3151 | 3348 | 3571 | 3827 | 4121 | 4464 | 4870 | 5357 | 5952 | 6696 | 7653 | 89.29 D
g R e AT NATIOB SREf;)ENI;D:é)gSgIEl}:? Pclll'(l;-l{’.(l;:(T)LTM(;\?\:EsTE(\‘l MR e 2024 - 30.96 | 32.89 -35 09 [ 3759 40.49 - 43.86 | 47.85 | 52.63 | 58.48 [ 65.79 | 7519 - 87 72“ B SizimedInferter B pULCiedi Ganci sonsrmtiGRD <
IGQ,EROES&&“I?NCTA;E\ZE'ES = =  NORMAL OPERATING VOLTAGE __VOLTS $3) Module Isc (from module nameplate): ____ Amps —— i i Inverter Output OCPDrating= ______ Amps (Table 3) —
|:| Is Module lsc below 9.6 Amps? OVYes ONo (If No, this plan is not applicable.) Max i of Modules for 600 Ve | 18 ‘ = ‘ 6 | 15 ‘ 14 13 ‘ 12 | 11 | 10 ‘ . ‘ 8 ‘ . ‘ & Inverter Output Circuit Conductor Size = AWG (Table 3) g
CEC 705.12(D)(2)(3)(b) CEC 690.54 & CEC 705.12(D)(3) ‘ ‘ ‘ = O
[Not required if panelboard is rated not s = e
less than sum of ampere ratings of all = ) Mindule DEAMIpoper WEKRTS i dact Wap dantifions \Slian == JWaRs(BTS) Use for systems with DC/DC converters. The value calculated below must be less than DC/DC converter max DC input inverter Continuous Output Current Rating (Amps) (Step 14) | 12 16 20 24 |28 32 36 40 48 é
overcurrent devices supplying it] PV SYSTEM AC DISCONNECT voltage (STEP 6). Minimum OCPD Size (Amps) 15 20 25 30 35 40 |45 50 60
RATED AC OUTPUT CURRENT - ___ AMPS S5) DC Module Layout I wn
ARG AC NORMAL OPERATING VOLTAGE __ VOLTS Vv Minimum Conductor Size (AWG, 75° C, Copper) 14 12 10 10 8 8 6 6 6 k
ELECTRIC SHOCK HAZARD. THE DC CEC 690.54 B f 2
ngggg:ﬂfns (?;(:}rlii(l)%;gg;OA};?)Ll\}‘Ach on the roof plan with a Tag Number of modules per Identify, by tag, which source circuits on the roof are to be paralleled (if Mak3 Ra‘?f:’;‘;‘;‘(“'fo‘l’; 304 | 330 | 357 | 384 | 411 | 438  46.4 | [ I &
: £ AY 7 e.g.ABC,... source circuit for inverter 1 one, put N/A) - ! 3 : o
BE ENERGIZED PRARNEAG I ! e P Max. Rated Module . | | Load Center Calculations n
i ELECTRIC SHOCK HAZARD : . (*1.14) WOI:; 29.8 1 325 | 353 | 37.7 | 404 ‘ 430 | 456 | 482 | 509 | 535 | 561 | 588 | 614 | 640 | 667 | 693 o T * s 7p)
CEC 690.35(F) ! IF A GROUND FAULT IS INDICATED, el B o o R—— i T— — (Omit if a load center will not be installed for PV OCPDs) < <
[Only required for ungrounded systems] ¢ [ == NORMALLY GROUNDED CONDUCTORS input (STEP #6) (Volts) 3 | 37 ‘ 40 ‘ 43 ‘ 45 ‘ 49 ‘ 52 | 55 ‘ 58 ‘ 61 ‘ 64 ‘ 67 ‘ 70 [ 3|7 | P
- MAY BE UNGROUNDED AND ENERGIZED Z N
: CEC6905C) o _| combiner 2: S8) Maximum System DC Voltage from DC/DC Converters to Inverter — Only required if Yes in Step S6 $18) Load Center Output: Z
WARNING: PHOTOVOLTAIC P by [Formaliaireatlyipreseat onglisted inventcm] Maximum System DC Voltage = Volts Calculate the sum of the maximum AC outputs from each inverter. wn O
POWLER SOURCE = o == Y WARNING Inverter #1 Max Continuous AC Output Current Rating [STEPS13] x125=_ Amps | 0 E
I ELECTRIC SHOCK HAZARD Total number of source circuits for inverter 1: S9) Sizing Source Circuit Conductors Inverter #2 Max Continuous AC Output Current Rating [STEP S13] x125= Amps ) '&J o
CEC 690.31(G)(3) I i I 7 DO NOT TOUCH TERMINALS ] . Source Circuit Conductor Size = Min. #10 AWG copper conductor, 90° C wet (USE-2, PV Wire, XHHW-2, THWN-2, RHW-2) Total inverter currents connected to load center (sum ofabove) = Amps () O
[Marke:n‘:i“ cj(:ll:ldcl'l;li(t)zi’ c;.ml;‘("‘,fr boxes | | P # | TERMINALS ONBOTH LINE AND LOAD S6) Are DC/DC Converters used? OYes DONo  If No, skip to Step S7. If Yes, enter info below. For up to 8 conductors in roof- mounted conduit exposed to sunlight at least %” from the roof covering. (CEC 310) |—|—’ <€ wn
. | i o T MA(\),FEJI;I?’T)ES?ﬁglE Hh Note: For over 8 conductors in the conduit or mounting height of lower than %" from the rodf, this plan is not applicable. Conductor Size: AWG D — g
‘ e | Y A 3 DC/DC Converter Model #: DC/DC Converter Max DC Input Voltage: ~ Volts Max DC Output Overcurrent Protection Device: _ Amps O O
| I ‘, ¥ r» D IJ CEC 690.17(E) Max DC Output Current: Amps Current: Volts DC/DC Converter Max DC Input Load center bus bar rating: Amps % <—(|
L1 1 ¥ | uBox ¥ c = Max # of DC/DC Converters in an Input Circuit: ___ Power: Watts $10) Are PV source circuits combined prior to the inveffer?  Oes No Can the load center accept more than two breakers? Yes O No O ¥ o &)
w PV §\ ST'f:M DC DISCONNECT If No, use Single Line Diagram 1 with Single Line Diagram 3 and proceed toStep S12. D_ o Ll
%| RATED MAX POWER-POINT CURRENT-__ADC . . ) . . . " " - . . " ’ (Al -
. , o i 7 hjs v » g ’
RATED MAX POWER-POINT VOLTAGE- ___VDC IfYes, use Single Line Diagram 2 with Single Line Diagram 4 and proceed to Step S11 after this step If Yes, the sum of 125% of the inverter output circuit currents and the rating of the overcurrent device
MAXIMUM CIRCUIT CURRENT- __ADC Is source circuit OCPD required? [ Yes ONo protecting the busbar shall not exceed 120% of the ampacity of the busbar.
| _ MAXIMUM SYSTEM VOLTAGE- ___VDC Source circuit OCPD size (if needed): 15 Amps If No, the sum of ampere rating of the two PV overcurrent devices shall not exceed the rating of the busbar.
CEC 690.53 Are the source circuits combined onthe roof? OYes O No
WARNING: If “Yes,” the DC output of the combiner shall have a load breaker disconnecting means located in the
THIS EQUIPMENT FED BY MULTIPLE SOURCES. PHOTOVOLTAIC SYSTEM EQUIPPED combiner or within 1.8m (6ft) of the combiner. REVISION DATE
TOTAL RATING OF ALL OVERCURRENT DEVICES, WITH RAPID SHUTDOWN
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE, s S11) Sizing PV Output Circuit Conductors — If strings are combined (answered “Yes” in Step $10), Output Circuit
SHALL NOT EXCEED AMPACTIY OF BUSBAR. CEC 690.56(C) Conductor Size = Min. #6 AWG copper conductor.
[Required at location approved by AHJ]
CEC 705.12(D)(2)(3)(c) .
[Required on new load center if answered “No” to Step S21] S$12) Inverter DC Disconnect
Does the inverter have an integrated DC disconnect? [OYes 0ONo If Yes, proceed to Step S13.
Informational note: ANSI Z535.4 provides guidelines for the design of safety signs and labels for application to products. A phenolic If No, the external DC disconnect to be installed is rated for Amps (DC) and Volts (DC)
plaque with contrasting colors between the text and background would meet the intent of the code for permanency. No type size is
specified, but 20 point (3/8”) should be considered the minimum.
DRAWN BY:
CEC 705.12 requires a permanent plaque or directory denoting all electric power sources on or in the premises and the rapid
shutdown initiation device.
PROJECT NO.
5 8 9 10 DATE:

SHEET

SAMPLE STRING INVERTER CALCULATION PV—5A




SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE

Microinverter and ACM Systems for One- and Two- Family Dwellings

SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE

Microinverter and ACM Systems for One- and Two- Family Dwellings

SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE

Microinverter and ACM Systems for One- and Two- Family Dwellings

COMPANY LOGO

SIGNATURE &
LICENSE NUMBER

KW RATING OF
THE SYSTEM

SCOPE: Use this plan ONLY for systems using utility-interactive Microinverters or AC Moduies (ACM) not exceeding a combined system 4 PV Module Maximum DC Voltage 7.1 Method A:
ac inverter output rating of 10 kW on a roof of a one or two family dwelling or accessory structure. The photovoltaic system must (If installing ACMes, skip to [STEP 6]) 7.1.1  Each Branch Circuit Current, Method A
interconnect to a single-phase ac service panel of 120/240 Vac with service panel busbar rating of 225 A or less. This plan is not (Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) x 1.25= __ Amps
intended for bipolar systems, hybrid systems, or systems that utilize storage batteries, charge controllers, or tracker or more than 4 Maximum dc voltage shall not exceed inverter manufacturer’s maximum input voltage rating [STEP2.4] ______ Volts. If the 7iF  Cowibindd Tverter Gtk CireniuC . RRRHOR
branch circuits. Systems must be in compliance with current California Building Standards Codes and local amendments of the authority open-circuit voltage (Voc from [STEP 3.1]) temperature coefficients (B or €) are provided by the module manufacturer, use the o TOT I'::e t': vell\'/l_er .u pl:t "’;;_‘\JCIM ur:e:é N STEP 2.1]) / (Nominal gt [ETERDEN) s T =
having jurisdiction (AHJ). Other articles of the California Electrical Code (CEC) shall apply as specified in section 690.3. calculation in Method 1. If Vo temperature coefficient is not provided by the module manufacturer, use the calculation in i\o el il L G| FRE poiker ] P} ¥ (aminal ge yol gt )LaES -
Method 2. s
MANUFACTURER’S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules, combiner/junction boxes and racking
o 3 . . X : G . -5 : 8 7.2 Method B:
systems. Installation instructions for bonding and grounding equipment shall be provided and local AHIs may require additional details. 4.1 Method 1: o Rumberof curfntatrying biafichand camblietdioutsat.drcal ebndiclors i each ratewag
Listed and labeled equipment shall be installed and used in accordance with any instructions included in the listing or labeling (CEC Voctemperature coefficient(B)=__ %/ C e a;)yovi — in’::hes (if not applicable indicate N/A) y:
110.3). Equipment intended for use with PV system shall be identified and listed for the application (CEC 690.4(D)). Max number of modules per inverter x{Voc + [(Ti-25) x (Bx Voc)/100]}=____ Volts e A il
The correction factors for each raceway:
d . i If module manufacturer provides a voltage temperature coefficient (€) in mV/°C, use the formula below. S e — ?S the cor?d_uit fill coefficient found !.)y referenc.ing Table 3?0'15(3)(3)(3) ) )
Appllcant and Site Information Voc temperature coefficient ()= mv/°C G=____ __ __ CGCrisa coefficient dependent on the highest continuous ambient temperature and raceway height above roof (if
Max number of modules per inverter ________ x {Voc + [(T:-25) x (¢/1000)]} = Volts applicable) and is found by referencing Table 310.15(B)(3)(c) and Table 310.15(B)(2)(a).
Job Address: Permit #:
¢ Enai N i & andlel 4.2 Method 2: 7.2.1  Each Branch Circuit Current, Method B
ontractor/ Engineer Name: icense # and Llass: Maximum number of modules per inverter X Voo x Ky = Volts, (Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) /(CexCy)=___ Amps
Signature: Date: Phone Number: Where K;= is a correction factor for ambient temperatures below 25 °C. See Table 690.7. 7.2.2  Combined Inverter Output Circuit Current, Method B
. . Verify the Low Temperature Vg is less than the Microinverter maximum input voltage from [STEP 2.4]: 0 Yes 0 No (Total Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) / (C¢x Cr) =
1 General Requirements and System Information Amps
o Microinverter 0 AC Module (ACM) . 2 7.3  Determine Conductor Size
Number of PV modules installed: Number of ACM’sinstalled: ___ 5 II:V Slllr()l'ﬁgrcltllt C;::gnt Using the greater ampacity as calculated in Method A or Method B, use Table 310.15(B)(16) to identify the ac circuit conductor
Number of Microinverters installed: Note: Listed Alternating-Current Module (ACM) is (if installing s, skip to [ ) size. The conductor ampacity shall not exceed the ampacity of chosen conductor rated at the lowest temperature rating of any
defined in CEC 690.2 and installed per CEC 690.6 51  Calculate the Maximum Short Circuit Current for the PV module connected termination, conductor, or device (typically 60°C or 75°C).
Number of Branch Circuits, 1, 2,3,0r 4: ____ AdJ?.ISt the PV current for peak §unl.|ght (x 1.25) a?nd compare |t. to the microinverter Maximum dc Input Short Cl.rcwt Current Table 2 — Branch and Combined Circuit Currents, Correction Factors, and Conductor Sizes
Total ac system power rating = (Number of Microinverters or ACMs) * (ac inverter power output) = Watts Rating. (If Max dc Input Short Circuit Current rating is not provided by manufacturer, use 1.5 x Max dc Input rating (per UL 1741)):
o . (o} - .
11 Lowest expec.ted ar.nblent temperature for the |‘?cat'°“: (T)= — c 5.1.1  Maximum Short Circuit Current = (PV Short Circuit Current, Isc, from [STEP 3.2]) * 1.25=__ Amps Branch1 | Branch2 | Branch3 | Branch 4 Combined '[""e'-'te"
1.2 Aver.age ambient high temperature for the Ioca.tlon: M= °C 5.1.2  Verify Maximum Short Circuit Current [STEP 5.1.1] is equal to or less than the Maximum dc Input Short Circuit Current Output Circuit
Provide the name of the source used to determine T, and Ty: [STEP 2.6] = Amps or the Maximum dc Input Current [STEP2.5]*15=___  Amps 7.1 Method A: Branch and Combined Circuit Current
7.2 Method B: Number of current carrying conductors
2 N f ) d Rati 6 Branch and Combined Inverter Output Circuit Information and Calculations for Branch and Combined Circuit Current
Microinverter or ACM Information an atlngs Fill in [Table 1] to describe the Branch and Combined System circuits. 7.2 Method B: Raceway height above the roof
Microinverters with ungrounded dc inputs shall be installed in accordance with CEC 690.35.
Microinverter or ACM Manufacturer: Circuit Power = (Number of Microinverters or ACMs) * (Rated ac output power [STEP 2.1]) = Watts 7.2 Method B: C;
Model: : Circuit Current = (Circuit Power) / (Nominal ac voltage [STEP 2.2])) = Amps 7.2 Method B: C,
2.1  Rated (continuous) ac output power: Watts Table 1 - OCPD and Ampacity Current Calculations . S
2.2 Nominal ac Voltage Rating: Volts 7.2 Method B: Branch and Combined Circuit Current
23 Rated (continuous) ac output current: Amps i <17 2
( ) P — P Branch 1 Branch 2 Branch 3 Branch 4 Combined I.n "e.'te' Minimum Conductor Size, AWG
Output Circuit
If installing ACMs, skip [STEPS 2.4 and 2.5) NG BETor T T
2 - umber of Microinverters or 3 s s . 0
e e HC el ey L 8 Branch and Combined Inverter Output Circuit OCPD Size
2.5 Max'lmum dc Input Current. Rating: __ Amps ) . AC Power for each unit [STEP 2.1], Watts Determine the OCPD size for each Branch Circuit and for the Combined Inverter Output Circuit. Use CEC 690.8(B)(1) to determine
2.6 Maximum dc Input Short Circuit Current Rating: Amps (if provided by manufacturer) CirCiaT PerarWatts the OCPD size. Calculate the circuit current for each branch circuit. Enter the results in [Table 3].
= 8.1.1  Each Branch Circuit Current for OCPD Sizing
C Nominal ac Voltage [STEP 2.2], Volts
3 PV Module Information l gel ] (Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) x1.25= ___Amps
If installing ACMs, skip to [STEP 6] Circuit C t A
( : P ) e e I L | 8.1.2 Combined Inverter Output Circuit for OCPD Sizing
PV Module Manufacturer: (Total Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) x 1.25 =
Model: wr . % = Amps
3.1 Module Vo at STC (from module nameplate): Volts Calculate the current using both Method A [STEP 7.1] and Method B [STEP 7.2] for each Branch and the Combined Inverter Size the inverter output OCPD based on the value calculated above. Where the figure is between two standard values of
3.2 Module Isc at STC (from module nameplate): Amps Output Circuit from [Table 1]. Enter the results in [Table 2]. fuse/breaker sizes (see CEC 240.6(A)), the next higher size may be used provided the conductors are sufficiently sized. The OCPD’s
rating may not exceed the conductor ampacity or the inverter manufacturer’'s max OCPD rating for the inverter.
PFV 1.1: August 18, 2014 1 2 3
Microinverter and ACM Systems for One- and Two- Family Dwellings Microinverter and ACM Systems for One- and Two- Family Dwellings
Where supplementary grounding electrodes are installed, a bonding jumper to the existing grounding electrode must be installed. Table 3 - Branch and Combined Inverter Output Circuit OCPD Sizing
Bonding jumpers must be sized to the larger grounding conductor that it is bonded to, 250.58
11.2 Grounded Systems: Branch 1 Branch 2 Branch 3 Branch 4 Coglz::td é::z::er
The dc grounding electrode conductor (GEC) from the inverter terminal must be unbroken or irreversibly spliced and sized
minimum #8 AWG copper per article 250.166. The dc GEC from the inverter terminal to the existing grounding electrode system Branch and Inverter Output OCPD, Amps
must tie to the existing grounding electrode or be bonded to the existing ac GEC using anirreversible means, per 250.64(C)(1).
A combined dc GEC and ac EGC may be run from the inverter dc grounding terminal to the grounding busbar in the associated ac 9 Solar Load Center
equipment. This combined grounding conductor must be sized to the larger of the GEC and EGC sizes, with the bonding The sum of the ampere ratings of overcurrent devices in circuits supplying power to a busbar or conductor shall not exceed 120
requirements of EGCs and remaining continuous as a GEC, per 690.47(C)(3). percent of the rating of the busbar or conductor [CEC 705.12(D)(2)].
11.3 Ungrounded Systems: 9.1 Solar Load center busbar rating: Amps
A dc GEC shall not be required from the inverter dc grounding terminal to the building grounding electrode system. The EGC shall 9.2 Using [Table 3], (Sum of all inverter output Branch OCPDs) Amps + (Combined Systems OCPD) ________ Amps =
run from the inverter to the grounding busbar in the associated ac equipment, sized per 690.45, using Table 250.122. Ungrounded ——_ Amps <120% of [STEP 9.1] Amps.
conductors must be identified per 210.5(C). White-finished conductors are not permitted.
10 Point of Connection to Utility:
12 Markings One of the following methods of interconnection must be utilized.
!Der. Section CEC 699.54, a permanent label shall be installed at an accessible location at the PV ac disconnecting means that shall 10.1  Supply Side Connection: o Yes o No
indicate the following: Check with your local jurisdiction to determine if this connection is allowed.
12.1  Rated ac Output current (total Combined System Current from [Table1]) ______ Amps Supply side connections shall only be permitted where the service panel s listed for the purpose. The sum of the ratings of all
12.2 Nominal Operating ac Voltage [STEP 2.2] ______ Volts

CEC Articles 690 and 705 and CRC Section R331 require the following labels or markings be installed at these components of the
photovoltaic system:

WARNING
DUAL POWER SOURCES
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM
RATED AC OUTPUT CURRENT AMPS AC
NORMAL OPERATING VOLTAGE VOLTS

WARNING
INVERTER OUTPUT CONNECTION
DO NOT RELLOCATE THIS
OVERCURRENT DEVICE

CEC 705.12 (D)(7) CEC 690.54 & CEC 705.12(D)(d)

PV SYSTEM AC DISCONNECT
SECOND SOURCE IS PHOTOYOLTAIC SYSTEM

Optional AC Disconnect per AHJ ——X: AC f

RATED AC OUTPUT CURRENT AMPS AC

= VARE=VARE=VA R N=Y - NORMAL OPERATING VOLTAGE ___ VOLTS

T T T T - - CEC 690.54
=] m J
O/ y
ARVARrANE R
i 1 i ~ Optional Solar Load Center
a&——& th &

NOTE: CEC 705.10 requires a permanent plaque or
directory denoting all electric power sources on or in the

PVI|PV||PV]|PV

FHOTOVORTAICSYSTEN EQLrern

N8| [

T T T L
— | [ — WL RAFID SHUTDOW N
l Zl CEC 690.56(C)
a3 3

|Reqquired st location approved by AHJ|

Informational note: ANSI 2535.4 provides guidelines for the design of safety signs and labels for application to products. A
phenolic plaque with contrasting colors between the text and background would meet the intent of the code for permanency. No
type size is specified, but 20 point (3/8”) should be considered the minimum.

overcurrent devices connected to power production sources shall not exceed the rating of the service. The connection shall not
compromise listing or integrity of any equipment.

10.2 Load Side Connection: o Yes 0 No

Is the PV OCPD positioned at the opposite end from input feeder location or main OCPD location? o Yes o0 No

If No to the statement above, the sum of OCPD(s) supplying the panel cannot exceed 100% of the bus circle 100% as the multiplier

in calculation. Otherwise, circle 120% and use that as the multiplier.
Per 705.12(D)(2): [Inverter output OCPD size [Table 3] + Main OCPD Size] < [Bus size x (100% or 120%)]
Table 4 - Maximum Combined Inverter Output Circuit OCPD, CEC 705.12(D)(2)

Busbar Size (Amps) 100 | 125 125|200 200 200|225 225 225
Main OCPD (Amps) 100 | 100 125|150 175 200|175 200 225
|[Maximum Combined Inverter OCPD with 120% of busbar rating (Amps) 20 | 50 25 |60t 60t 40 |60t 60t 45
Maximum Combined Inverter OCPD with 100% of busbar rating (Amps) 0 §1°25 110 " I§*50. 15251 "0-=5051F 25110

t This plan limits the maximum system size to less than 10 kW, therefore the OCPD size is limited to 60 A. If the main breaker is
reduced, a load calculation per Article 220 must accompany the Standard Plans to show that the reduction is allowed.

All upstream panelboard busbar ratings must also comply with CEC 705.12(D)(2).

11 Grounding and Bonding

11.

Check one of the boxes for whether system is grounded or ungrounded: o Grounded, cUngrounded.

For Microinverters with a grounded dc input, systems must follow the requirements of GEC (CEC 690.47) and EGC (CEC 690.43).

For ACM systems and Microinverters with ungrounded a dc input follow the EGC requirements of (CEC 690.43).

1 All Systems:
Modules and racking must be bonded by a method listed to the respective UL standard and recognized by the respective

equipment manufacturers. Bonding method is subject to AHJ approval. DC and ac equipment grounding conductor (EGC) shall be

sized based on source and output circuit conductors per 690.45 using Table 250.122. Where exposed to physical damage, it is
required to be #6 AWG copper per 690.46. A dc EGC is required for both grounded and ungrounded systems. If an existing
premises grounding electrode system is not present, a new grounding electrode system must be established per 250.53.
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SOLAR PV STANDARD PLAN - SIMPLIFIED

Central/String Inverter Systems for One and Two Family Dwelli
SCOPE: Use this plan ONLY for ical review of utili inverter systems not
exceeding a combined system AC inverter output of 1akW on the roof of a single or duplex family dwelling or
accessory building. The specific structural and fire requirements are covered under a separate permit. The
system must to the load side of a single-phase AC service panel of 240Vac or less with
a busbar rating of 225A or less. This plan is not intended for bipolar systems, hybrid systems or systems that
utilize storage batteries, charge controllers, trackers, ac modules, more than two inverters or more than one DC
‘combiner (non-inverter-integrated) per inverter. Systems must be in compliance with current California Building
Standards Codes and all applicable San Diego Codes. Other Articles of the California Electrical Code (CEC) shall
apply as specified in 690.3.

MANUFACTURER'’S SPECIFICATION SHEETS MUST BE PROVIDED for pmposed inverters, modules,
combinerljunction boxes, rackmg systems, and rapid system or i for
bonding and and rapid systems shall be provided, and local AHJs may require
additional details. Listed and labeled equipment shall be installed and used in accordance with any instructions
included in the listing or labeling (CEC 110.3). Equipment intended for use with PV system shall be listed for the
PV application (CEC 690.4(B)).

Job Address: Permit #:

Contractor/ Engineer Name: License # and Class:

Date: Phone Number:

Total # of Inverters installed: __ ___(if more than one inverter, complete and attach the “Supplemental

Calculation Sheets” starting on page 8 & “Load Center Calculations” on page 13 if a new load center is to be used)

Inverter 1 AC Output Power Rating: Watts

Inverter 2 AC Output Power Rating (if applicable): __ Watts

Combined Inverter Output Power Rating: < 10,000 Watts
Site Conditions:

Ambient Temperature Adjustment Factors: select the box for the expected lowest ambient temperature (T,) with the
corresponding Ambient Temperature Correction Factor (C;):

1) OIf T, is greater than or equal to -5°C, C; = 1.12
O If T, is between -6°C and -10°C, C; =1.14
Average ambient high temperature (T,) S 47° C

Note: For a lower T, or a higher Ty, this plan is not applicable.

DC
Module Model:
2) Module Vo (from module nameplate): Volts
3) Module Isc (from module nameplate): ___ Amps
Is Module Isc below 9.6 Amps? OYes ONo  (If No, this plan is not i )
4) Module DC output power under standard test conditions (STC) = Watts (STC)
Solar PV Central StandardPlan 1

01/23/2016 2014 NEC

SOLAR PV STANDARD PLAN - SIMPLIFIED

Central/Strinj stems amily Dwellings
5) DC Module Layout
Identify each source
z ciruit (strin) for Lo mod_ules Identify, by tag, which source circuits on the roof are to be
inverter 1 shown on the per source circuit for aralleled (if none, put N/A)
roof plan with a Tag inverter 1 . i
(e-g-ABC,..)
Combiner 1:
_| Combiner 2:
Total number of source circuits:
6) Are DC/DC Converters used? O Yes ONo  IfNo, skip toStep 7. If Yes enter info below.
DC/DC Converter Model #: DC/DC Converter Max DC Input Voltage: Volts Max
Max DC Output Current: Amps DC Output Current: __ __ Volts DC/DC
Max # of DC/DC Converters in an Input Circui Converter Max DC Input Power: Watts

7) Maximum System DC Voltage
Use for systems without DC/DC converters.

A. Module V. (STEP 2)

x# of modules in series (STEP 5) xCe(STEPL) ________=__V

Tathe | wl5amiim Bimiee af BV Vodilos n Soree Bacod on Mastle Rated\l_far G00Vas lamens £0CE30.7)
Mox Rated Module Voc
151 | 3348 | we sas2 7535
ety | 76 | 3151 | 348 | 571 | 207 | s @ | 5157 | 952 | cess | 7653 | weas
Max. Rated Module Ve |
-y 24 5263 | s
e Modue e [ 2920 | 3056 | 5289 | 3509 | 3739 | 045 | sass | ares 848 | 6379 | 7519 | 8772
Max # of Modules for 600 Vdc 18 ‘ 17 ‘ 16 I 15 14 I 13 2 I 1 I 10 9 I 8 ‘ 7 ‘ 6

Use for systems with DC/DC converters. The value calculated below must be less than DC/DC converter max DC input
voltage (STEP 6).

B.Module V,, (STEP 2) x # of modules per converter (STEP 6) x Cr (STEP 1)
Table 2. Latpest Module Vi for Single-Motlule DE/GC Converter Configurations (457 80V ARCI Cap] {CEC £98.7 and

Max. Rated Module Ve
G = 112 (Volts)

Max. Rated Modue Voc
G = 1,14 Vols)

'DC/DC Converter Max DC
Input (STEP u6) (Volts)

8) Maximum System DC Voltage from DC/DC Converters to Inverter — Only required if Yes in Step 6
Maximum System DC Voltage = Volts

9) Sizing Source Circuit Conductors

Source Circuit Conductor Size = Min. #10 AWG copper conductor, 90° C wet (USE-2, PVWire, XHHW-2,

THWN-2, RHW-2). For up to 8 conductors in roof-mounted conduit exposed to sunlight at least %” from the roof covering. (CEC 310)
Note: For over 8 conductors in the conduit or mounting height of lower than %” from the roof, this plan is not
applicable.

SOLAR PV STANDARD PLAN - SIMPLIFIED
Central/String Inverter Systems for One and Two Family Dwellings

10) Are PV source circuits combined prior to the inverter? [0 Yes 0O No

If No, use Single Line Diagram 1 and proceed to Step 12.

If Yes, use Single Line Diagram 2 and proceed to Step 11 after this step.

Is source circuit OCPD required? 0O Yes 0O No

Source circuit OCPD size (if needed): 15 Amps

Are the source circuits combined on the roof? OYes O No

If “Yes,” the DC output of the combiner shall have a load break disconnecting means located in the combiner or within
1.8m (6ft) of the combiner (CEC 690.15(C)).

11) Sizing PV Output Circuit Conductors — If strings are combined (answered “Yes” in Step 10), Output Circuit
Conductor Size = Min. #6 AWG copper conductor.

12) Inverter DC Disconnect

Does the inverter have an integrated DC disconnect? Yes No If Yes, proceed to step 13.
If No, the external DC disconnect to be installed is rated for ___ Amps(DC)and ___ Volts (DC)
13) Inverter Information

Manufacturer: Model:

Max. Continuous AC Output Current Rating:  Amps
Integrated DC Arc-Fault Circuit Protection? OYes O No (If No is selected, this plan is not applicable.)
Grounded or Ungrounded System? O Grounded O Ungrounded

AC Information:

14) Sizing Inverter Output Circuit Conductors and OCPD
Inverter Output OCPD rating = Amps (Table 3)
Inverter Output Circuit Conductor Size = AWG (Table 3)
b ceD and e
| Inverter Continuous Output Current Rating (Amps) (step13) | 12 | 16 | 20 | 24 | 28 | 32 | 36 | 40 | 48
Minimum OCPD Size (Amps) | 15 | 20 | 25 | 30 | 35 | 40 | a5 | 50 | 60
Minimum Conductor Size (AWG, 75°C, Copper) | 14 | 12 | 10 | 10 | 8

o
e
e
e

15) Point of Connection to Utility

Note: Only load side connections are permitted with this plan.
Is the PV OCPD positioned at the opposite end from input feeder location or main OCPD location?

O Yes, use Table 4, row 3 and circle the Max Combined PV System OCPD(s) at 120% based on the bus bar rating and main
OCPD values.

O No, use Table 4, row 4 and circle the Max Combined PV System OCPD(s) at 100% based on the bus bar rating and main
OCPD values.
Per 705.12(D)(2)(3): The value circled in Table 4 should be equal to or greater than the OCPD value selected from
Table 3 (for a single inverter) or the OCPD value from Step S18 (for twi

Bus Bar Rating | 225
Main OCPD 175 | 200 | 225
Max Combined PV System OCPD(s) 60" | 60* | 45

at 120% of Bus Bar Rating
Max Combined PV System OCPD(s) | 0 | 25 | 0 | 50 [ 25 | 0 | 50 ‘ %5 | o
t 100% Bus Bar Rating
*This value has been lowered to 60 A from th alue to reflect 10 kW ACsi
Reduction of the main breaker and/or interconnection to center-fed panelboards are not permitted with this plan.

SOLAR PV STANDARD PLAN - SIMPLIFIED

16) Rapid Shutdown

The rapid shutdown initiation device shall be labeled according to CEC 690.56(C), and its location shall be
shown on the site plan drawing. The rapid shutdown initiation device may be the inverter output or input
circuits’ disconnecting means, the service main disconnect, or a separate device as approved by the AHJ. The
disconnecting means shall be identified for the purpose, suitable for their environment, and listed as a
disconnecting means. A single rapid shutdown initiation device shall operate all disconnecting means necessary
to control conductors in compliance with CEC 690.12.

Note: Check with the AHJ regarding approval where field verification of reduction of voltage within the time
required by CEC 690.12 is performed.

Rapid shutdown shall be provided as required by CEC 690.12 with one of the following methods (Select one):

o The inverter(s) is within 10 feet of the array, and the location of the inverter is such that uncontrolled PV
system conductors are no greater than 5 feet of length within the building. A remotely-controlled AC
disconnecting means is required immediately adjacent to or as close as practicable to the inverters, and
located within 10 feet of the array.

o The inverter(s) is within 10 feet of the array, and the location of the inverter is such that uncontrolled PV
system conductors are no greater than 5 feet of length within the building. Reduction of the voltage for
the inverter output within the time required by CEC 690.12 shall be verified in the field, or the inverter
output is listed to UL 1741 with rapid shutdown capability.

o Remotely-controlled DC disconnecting means are located within 10 feet of the PV array and DC input of
the inverter(s), and the locations of the disconnecting means are such that uncontrolled PV system
conductors are no greater than 5 feet of length within the building. Reduction of the voltage for the
inverter output within the time required by CEC 690.12 shall be verified in the field, or the inverter output
is listed to UL 1741 with rapid shutdown capability.

o R tely lled DC dit means is located within 10 feet of the array at the DC input of
inverter(s) connected to a module level DC-DC converter circuit where the DC-DC converter circuit meets
the requirements for s when dit from the inverter. Reduction of the
voltage for the DC-DC converter output and the inverter output within the time required by CEC 690.12
shall be verified in the field, or the DC-DC converter output and the inverter output are listed to UL 1741
with rapid shutdown capability.

O AUL1741-listed and identified inverter(s) with input and output rapid shutdown capability supplying
module level DC-DC converter circuit where the DC-DC converter circuit meets the requirements for
controlled conductors when disconnected from the inverter.

O AUL1741-listed rapid shutdown system:
er:
Testing Agency Name:
System Model Number:
System C

Central/Strin stems amily Dwellings

COMPANY LOGO

SIGNATURE &
LICENSE NUMBER

17) Grounding and Bonding of Modules and Racking System (select one):
O Racking system listed to UL 2703 using modules identified in the listing.

O Other method subject to AHJ approval

KW RATING OF
THE SYSTEM

SOLAR PV STANDARD PLAN - SIMPLIFIED
Central/String Inverter Systems for One and Two Family Dwelli
Markings

CA Electrical Code (CEC) Articles 690 and 705 and CA Residential Code (CRC) Section R331 require the following labels or
markings be installed at these components of the photovoltaic system:

WARNING
WARNING AL POWERSOURCES
ERTER OUTPUT CONNECTION; SECOND SOURCE IS PHOTOVOLTAIC S sreu
DO NOT RELOCATE THIS = = RATED AC OUTPUT CURRENT-
OVERCURRENT DEVICE == NORMAL OPERATING VOLTAGE _ \m 's
CEC 705.12(D)(2)(3)(b) CEC 690.54 & CEC 705.12(D)(3)

[Not required if panelboard is rated not

PV SYSTEM AC DISCONNECT
RATED AC OUTPUT CURRENT - ___AMPS

overcurrent devices supplying it]

AC NORMAL OPERATING VOLTAGE __VOLTS

WARNING —
ELECTRIC SHOCK HAZARD. THE DC CEC 690.54
CONDUCTORS OF THIS PHOTOVOLTAIC
SYSTEM ARE UNGROUNDED AND MAY WARNING

BE ENERGIZED ELECTRIC SHOCK HAZARD

IF A GROUND FAULT IS INDICATED,
INVERTER |1 =| NORMALLY GROUNDED CONDUCTORS
MAY BE UNGROUNDED AND ENERGIZED
CEC 690.5(C)
[Normally already present on listed inverters|

CEC 690.35(F)
[Only required for ungrounded systems|

WARNING: PHOTOVOLTAIC

POWER SOURCE

1 WARNING
ELECTRIC SHOCK HAZARD
CEC 690.31(G)3) I 4 DO NOT TOUCH TERMINALS
[Marked on junction/combiner boxes | # | TERMINALS ONBOTH LINE AND LOAD
and conduit every 10| o SIDES MAY BE ENERGIZED IN THE
OPEN POSITION

CEC 690.17(E)

PV SYSTEM DC DISCONNECT

\| RATED MAX POWER-POINT CURRENT- __ADC

RATED MAX POWER-POINT VOLTAGE- __VDC
MAXIMUM CIRCUIT CURRENT- __ADC
MAXIMUM SYSTEM VOLTAGE- __VDC

CEC 690.53

THIS EQUIPMENT FED BY MULTIPLE SOURCES.
TOTAL RATING OF ALL OVERCURRENT DEVICES,
¢ v D DOWN
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE, HHLURARID SHUTDS
SHALL NOT EXCEED AMPACTIY OF BUSBAR. CEC 690.56(C)

PHOTOVOLTAIC SYSTEM EQUIPPED

[Required at location approved by AHJ]
CEC 705.12()2)3)(c)
[Required on new load center if answered “No” to Step S21]

Informational note: ANST Z535.4 provides guidelines for the design of safety signs and labels for application to products. A phenolic
plaque with contrasting colors between the text and background would meet the intent of the code for permanency. No type size is
specified, but 20 point (3/8”) should be considered the minimum.

CEC 705.12 requires a permanent plaque or directory denoting all electric power sources on or in the premises and the rapid
shutdown initiation device.

SOLAR PV STANDARD PLAN - SIMPLIFIED
Central/String Inverter Systems for One and Two Family Dwellings
Supplemental Calculation Sheets for Inverter #2 (Only
include if second inverter is used)

DC Information:

Module er: Model:
52) Module Voc (from module nameplate): ___Volts
$3) Module Isc (from module nameplate): ___ Amps
Is Module Isc below 9.6 Amps? OYes ONo  (If No, this plan is not applicable.)
$4) Module DCoutput power under standard test conditions (STC) = Watts (STC)

S5) DC Module Layout

Identify each source circuit
(string) for inverter 1shown

SOLAR PV STANDARD PLAN - SIMPLIFIED

Central/Strin; Systems. amily Dwellings

S7) Maximum System DC Voltage

Use for systems without DC/DC converters.

A.Module V, (STEPS2) = x# of modules in series (STEPS5) ____xC; (STEP 1) Vv

M NG e O 55 e o e o OBV R i

A e
Volts)

2976 | 3151 | 3348 | 3571 | 3827 | 4121 | 4464 | 4870 | 5357 | 5952 | 6696 | 7653 | £929

Max. RatedModule Vo (1 m
(Volis)

2924 | 3096 | 3289 | 3509 | 3759 | 4045 | 4386 | a7.85 | 5263 | s8a8 | 6579 | 7519 | 8772

- SESGnoEnnDonE

Use for systems with DC/DC converters. The value calculated below must be less than DC/DC converter max DC input
voltage (STEP 6).

B

Ma. Rated Module Voc
(112) (Voits) il (o

Max. Rated Module Voc
°1.19) (Volts)

0C/DC Converter Max DC
nput (STEP 16) (Vois)

491 | 518 | sas | 571 | 598 | 625 | 652 | 679 | 705

28 430 | 456

25| 31|37 | 08 482 | s09 | 35 | se1 | ses | era [ a0 | 667 | 693

ul|v|w|o|s|o|la|s|s|ala|la|n]|s|n =

SOLAR PV STANDARD PLAN - SIMPLIFIED
Central/Strin stems
$13) Inverter Information
Manufacturer: . Model:
Max. Continuous AC Output Current Rating: Am)
Integrated DC Arc-Fault Circuit Protection? OYes D No (If No is selected, this plan is not applicable.)
Grounded or Ungrounded System? DOGrounded O Ungrounded

AC Information:

514) Sizing Inverter Output Circuit Conductors and OCPD
Inverter Output OCPD rating
Inverter Output Circuit Conductor Size

Inverter Continuous Output Current Rating (Amps) (step 14) |12 [16 |20 |24 |28 |32 |36 |40 |48

| Minimum OCPD Size (Amps) 15 |20 |25 |30 |35 |40 |45 |50 |60
Minimum Conductor Size (AWG, 75° C, Copper) “ |12 [10 [10 8 8 6 6 6

on the roof plan with a Tag Number of modules per Identify, by tag, which source circuits on the roof are to be paralleled (if
(eg ABC,.) source circuit for inverter 1 none, put N/A)
Combiner 1:
_| Combiner 2:

Total number of source circuits for inverter 1:

S8) Maximum System DC Voltage from DC/DC Converters to Inverter — Only required if Yes in Step S6
Maximum System DC Voltage = Volts

Load Center Calculations

(Omit if a load center will not be installed for PV OCPDs)

S6) Are DC/DC Converters used? OYes [ONo  If No, skip to Step S7. If Yes, enter info below.

DC/DC Converter Model #:
Max DC Output Current: Amps Current:

DC/DC Converter Max DC Input Voltage: _____ Volts Max DC Output

Volts DC/DC Converter Max DC Input

Max # of DC/DC Converters in an Input Circuit: Power: Watts

S9) Sizing Source Circuit Conductors
Source Circuit Conductor Size = Min. #10 AWG copper conductor, 90° C wet (USE-2, PV Wire, XHHW-2, THWN-2, RHW-2)
For up to 8 conductors in roof- mounted conduit exposed to sunlight at least %” from the roof covering. (CEC 310)
Note: For over 8 conductors in the conduit or mounting height of lower than %" from the rodf, this plan is not applicable.

$10) Are PV source circuits combined prior to the inverer? Oes No

If No, use Single Line Diagram 1 with Single Line Diagram 3 and proceed to Step S12.

If Yes, use Single Line Diagram 2 with Single Line Diagram 4 and proceed to Step 511 after this step.
Is source circuit OCPD required? [ Yes ONo
Source circuit OCPD size (if needed): 15 Amps
Are the source circuits combined on the roof? OYes O No
If “Yes,” the DC output of the combiner shall have a load breaker disconnecting means located in the
combiner or within 1.8m (6ft) of the combiner.

$18) Load Center Output:
Calculate the sum of the maximum AC outputs from each inverter.

Inverter #1 Max Continuous AC Output Current Rating [STEP $13] x125= Amps
Inverter #2 Max Continuous AC Output Current Rating [STEP $13] x125= Amps
Total inverter currents connected to load center (sum ofabove) = Amps
Conductor Size: ________AWG

Overcurrent Protection Device: _ Amps

Load center bus bar rating: Amps

Can the load center accept more than two breakers?  Yes O No O

If Yes, the sum of 125% of the inverter output circuit currents and the rating of the overcurrent device
protecting the busbar shall not exceed 120% of the ampacity of the busbar.
If No, the sum of ampere rating of the two PV overcurrent devices shall not exceed the rating of the busbar.

$11) Sizing PV Output Circuit Ct — If strings are
Conductor Size = Min. #6 AWG copper conductor.

“Yes” in Step S10), Output Circuit

512) Inverter DC Disconnect
Does the inverter have an integrated DC disconnect? [CYes CNo IfYes, proceed to Step S13.
If No, the external DC disconnect to be installed is rated for Amps (DC) and Volts (DC)
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SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE
Microinverter and ACM Systems for One- and Two- Family Dwellings

SCOPE: Use this plan ONLY for systems using utility-interactive Microinverters or AC Modules (ACM) not exceeding a combined system
ac inverter output rating of 10 kW on a roof of a one or two family dwelling or The ic system must
interconnect to a single-phase ac service panel of 120/240 Vac with service panel busbar rating of 225 A or less. This plan is not
intended for bipolar systems, hybrid systems, or systems that utilize storage batteries, charge controllers, or tracker or more than 4
branch circuits. Systems must be in compliance with current California Building Standards Codes and local amendments of the authority
having jurisdiction (AHJ). Other articles of the California Electrical Code (CEC) shall apply as specified in section 690.3.

MANUFACruRER’S SPECIFICATION SHEETS MUST BE PROVIDED for proposed inverters, modules, combiner/junction boxes and racking
system: for bonding and shall be provided and local AHJs may require additional details.
Listed ﬂnd labeled equipment shall be installed and used in accordance with any instructions included in the listing or labeling (CEC
110.3). Equipment intended for use with PV system shall be identified and listed for the application (CEC 690.4(D)).

Applicant and Site Information

Job Address: Permit #:
Contractor/ Engineer Name: License # and Class:
Date: Phone Number:

1  General Requirements and System Information

0 Microinverter o AC Module (ACM)
Number of PV modules installed: Number of ACM’s installed:
Number of Microinverters installed: __ Note: Listed Alternating-Current Module (ACM) is

defined in CEC 690.2 and installed per CEC 690.6

Number of Branch Circuits, 1, 2,3,0r4: ____
Total ac system power rating = (Number of Microinverters or ACMs) * (ac i mverter power output) = Watts
1.1 Lowest expected ambient temperature for the location: (T,) = °c
1.2 Average ambient high temperature for the location: (Ty) =
Provide the name of the source used to T,and Ty:

2 Microinverter or ACM Information and Ratings
Microinverters with ungrounded de inputs shall be installed in accordance with CEC 690.35.

or ACM
Model:
21 Rated (continuous) ac output power: Watts
2.2 Nominal ac Voltage Rating: Volts
23 Rated (continuous) ac output current: Amps

If installing ACMs, skip [STEPS 2.4 and 2.5)

2.4 Maximum dc Input Voltage Ratin Volts
25 Maximum dc Input Current Ratin, Amps
2.6 Maximum dc Input Short Circuit Current Rating: Amps (if provided by manufacturer)
3 PV Module Information

(If installing ACMs, skip to [STEP 6])

PV Module

Model:

Module dc output power under standard test conditions (STC) = Watts
31 Module Vi at STC (from module nameplate): Volts
3.2 Module Iy at STC (from module nameplate): Amps

PFV 1.1: August 18, 2014 1

SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE
Microinverter and ACM Systems for One- and Two- Family Dwellings

4 PV Module Maximum DC Voltage
(if installing ACMs, skip to [STEP 6])
Maximum dc voltage shall not exceed inverter manufacturer's maximum input voltage rating [STEP 2.4] Volts. If the
open-circuit voltage (Voc from [STEP 3.1]) temperature coefficients (B or €) are provided by the module manufacturer, use the
calculation in Method 1. If Vo temperature coefficient is not provided by the module manufacturer, use the calculation in

Method 2.

4.1 Method 1:
Voc ()= %/°c
Max number of modules per inverter x {Voc + [(Ti-25) x (B x Vc)/100]} = Volts
If module manufacturer provldes a voltage temperature coefficient () in mV/°C, use the formula below.
Voc (e)= mv/°c
Max number of modules perinverter _______ x{Voc +[(T-25) x (€/1000)]}= _____ _ Volts

42  Method 2:
Maximum number of modules per inverter xVoc x Ky = Volts,
Where Kr= is a correction factor for ambient temperatures below 25 °C. See Table 690.7.

Verify the Low Temperature Voc is less than the Microinverter maximum input voltage from [STEP 2.4]: 0 Yes o No

5 PV Short Circuit Current
(I installing ACMs, skip to [STEP 6])

5.1 Calculate the Maximum Short Circuit Current for the PV module
Adjust the PV current for peak sunlight (x 1.25) and compare it to the microinverter Maximum dc Input Short Circuit Current
Rating. (If Max dc Input Short Circuit Current rating is not provided by manufacturer, use 1.5 x Max dc Input rating (per UL 1741)):

5.1.1  Maximum Short Circuit Current = (PV Short Circuit Current, |sc, from [STEP 3.2]) * 1.25 = Amps
5.1.2  Verify Maximum Short Circuit Current [STEP 5.1.1] is equal to or less than the Maximum dc Input Short Circuit Current
[STEP 2.6] = ___Amps or the Maximum dc Input Current [STEP 2.5] * 1.5 = Amps

6  Branchand Combined Inverter Output Circuit Information and Calculations
Fillin [Table 1] to describe the Branch and Combined System circuits.

Circuit Power = (Number of Microinverters or ACMs) * (Rated ac output power [STEP 2.1]) = Watts
Circuit Current = (Circuit Power) / (Nominal ac voltage [STEP 2.2])) = Amps

Table 1- OCPD and Ampacity Current Calculations

Combined Inverter

Branch 1 Branch 2 Branch 3 Branch 4 Output Circuit

Number of Microinverters or ACMs

IAC Power for each unit [STEP 2.1), Watts

Circuit Power, Watts | ‘ I |

Nominal ac Voltage [STEP 2.2], Volts

Circuit Current, Amps | ‘ | |

7  Sizing Branch and Combined Inverter Output Circuit Conductors
Calculate the current using both Method A [STEP 7.1] and Method B [STEP 7.2] for each Branch and the Combined Inverter
Output Circuit from [Table 1]. Enter the results in [Table 2].

SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE
Microinverter and ACM Systems for One- and Two- Family Dwellings

71 Method A:
7.1.1  Each Branch Circuit Current, Method A
(Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) x 1.25 = Amps

7.1.2  Combined Inverter Output Circuit Current, Method A
(Total Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) x 1.25=
Amps

7.2 Method B:
Number of current-carrying branch and combined output circuit conductors in each raceway: .
Each Raceway height above the roof: inches (if not applicable indicate N/A)
The correction factors for each raceway:
G= cr is the conduit fill coefficient found by referencing Table 310.15(B)(3)(a)
G= on the highest conti ambient e and raceway height above roof (if
applicable) and is found by referencing Table 310.15(B)(3)(c) and Table 310.15(B)(2)(a).

7.2.1  Each Branch Circuit Current, Method B
(Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) / (C: x C;) = Amps

7.2.2  Combined Inverter Output Circuit Current, Method B
(Total Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) / (C; x Cr) =
Amps

7.3 Determine Conductor Size
Using the greater ampacity as calculated in Method A or Method B, use Table 310.15(B)(16) to identify the ac circuit conductor
size. The conductor ampacity shall not exceed the ampacity of chosen conductor rated at the lowest temperature rating of any
connected termination, conductor, or device (typically 60°C or 75°C).

Table 2 - Branch and Combined Circuit Currents, Correction Factors, and Conductor Sizes

Combined Inverter

Branch1 | Branch2 | Branch 3 | Branch 4 Output Circuit

7.1 Method A: Branch and Combined Circuit Current

7.2 Method B: Number of current carrying conductors
for Branch and Combined Circuit Current

7.2 Method B: Raceway height above the roof

7.2 Method B: C;

7.2 Method B: C;

7.2 Method B: Branch and Combined Circuit Current

Minimum Conductor Size, AWG

8 Branch and Combined Inverter Output Circuit OCPD Size

Determine the OCPD size for each Branch Circuit and for the Combined Inverter Output Circuit. Use CEC 690.8(B)(1) to determine
the OCPD size. Calculate the circuit current for each branch circuit. Enter the results in [Table 3].
8.1.1  Each Branch Circuit Current for OCPD Sizing.

(Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2])x1.25= ______ Amps
8.1.2 Combined Inverter Output Circuit for OCPD Sizing

(Total Number Microinverters/ACMs) * (AC power [STEP 2.1]) / (Nominal ac voltage [STEP 2.2]) x 1.25 =

Amps
Size the inverter output OCPD based on the value calculated above. Where the figure is between two standard values of
fuse/breaker sizes (see CEC 240.6(A)), the next higher size may be used provided the conductors are sufficiently sized. The OCPD’s
rating may not exceed the conductor ampacity or the inverter manufacturer’s max OCPD rating for the inverter.

3
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Where supplementary grounding electrodes are installed, a bonding jumper to the existing grounding electrode must be installed.
Bonding jumpers must be sized to the larger grounding conductor that it is bonded to, 250.58

11.2  Grounded Systems:
The dc grounding electrode conductor (GEC) from the inverter terminal must be unbroken or irreversibly spliced and sized
minimum #8 AWG copper per article 250.166. The dc GEC from the inverter terminal to the existing grounding electrode system
must tie to the existing grounding electrode or be bonded to the existing ac GEC using an irreversible means, per 250.64(C)(1).

Acombined dc GEC and ac EGC may be run from the inverter dc grounding terminal to the grounding busbar in the associated ac
This combined grounding must be sized to the larger of the GEC and EGC sizes, with the bonding
requirements of EGCs and remaining continuous as a GEC, per 690.47(C)(3).

113 Ungrounded Systems:
A dc GEC shall not be required from the inverter dc groundlng termlnal to the building grounding electrode system. The EGC shall
run from the inverter to the ing busbar in the ac sized per 690.45, using Table 250.122. Ungrounded
conductors must be identified per 210.5(C). White-finished conductors are not permitted.

12 Markings
Per Section CEC 690.54, a permanent label shall be installed at an accessible location at the PV ac disconnecting means that shall
indicate the following:

12.1  Rated ac Output current (total Combined System Current from [Table 1]) __ Amps

12.2  Nominal Operating ac Voltage [STEP 2.2] Volts

CEC Articles 690 and 705 and CRC Section R331 require the following labels or markings be installed at these components of the
photovoltaic system:

WARNING
DUAL POWER SOURCES

INVERTER OUTPUT CONNECTION
[—* “—{ SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

DO NOT RELOCATE THIS

OVERCURRENT DEVICE RATED AC OUTPUT CURRENT AMPS AC
NORMAL OPERATING VOLTAGE VOLTS
CEC 705.12 (D)(7) CEC 69054 & CEC 705.12(D)(4)
Optional AC Disconnect per AHJ ==~ PV SYSTEM AC DISCONNECT
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM
RATED AC OUTPUT CURRENT AMPS AC
NORMAL OPERAT ING VOLTAGE voLTs
VAN VAN | VAN J VAN @05

"~ Optional Solar Load Center

NOTE: CEC 705.10 requires a permanent plaque o
directory denoting all electric power sources on or in the

HOTOVOETAIC SYSTEN EQL
WHR

n

@ 90.56(C)
[Required ot ocatlon approved by AII|

Informational note: ANSI 2535.4 provides guidelines for the design of safety signs and labels for application to products. A
phenolic plague with contrasting colors between the text and background would meet the intent of the code for permanency. No
type size is specified, but 20 point (3/8”) should be considered the minimum.

SOLAR PV MICROINVERTER/ACM STANDARD PLAN - COMPREHENSIVE
Microinverter and ACM Systems for One- and Two- Family Dwellings

Table 3 - Branch and Combined Inverter Output Circuit OCPD Sizing

Branch 2 Branch 3 Branch 4 comuined ovetteg

Branch 1 | Output Circuit

Branch and Inverter Output OCPD, Amps

9  Solar Load Center
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 [CEC 705.12(D)(2)].
9.1 Solar Load center busbar rating: Am
9.2 Using [Table 3], (Sum of all inverter output Branch OCPDs) __ Amps + (Combined Systems OCPD) Amps =
__ Amps < 120% of [STEP 9.1] Amps.

10 Point of Connection to Utility:

One of the following methods of interconnection must be utilized.

10.1  Supply Side Connection: o Yes 0 No
Check with your local jurisdiction to determine if this connection is allowed.

Supply side connections shall only be permitted where the service panel is listed for the purpose. The sum of the ratings of all
overcurrent devices connected to power production sources shall not exceed the rating of the service. The connection shall not
compromise listing or integrity of any equipment.

10.2  Load Side Connection: 0 Yes 0 No
Is the PV OCPD positioned at the opposite end from input feeder location or main OCPD location? 0 Yes 0 No

If No to the statement above, the sum of OCPD(s) supplying the panel cannot exceed 100% of the bus circle 100% as the multiplier
in calculation. Otherwise, circle 120% and use that as the multiplier.

Per 705.12(D)(2): [Inverter output OCPD size [Table 3] + Main OCPD Size] < [Bus size x (100% or 120%)]
Table 4 - Maximum Combined Inverter Output Circuit OCPD, CEC 705.12(D)(2)

IBusbar Size (Amps) 100|125 125|200 200 200|225 225 225

[Main OCPD (Amps) 100 | 100 125150 175 200|175 200 225
I Combined Inverter OCPD with 120% of busbar rating (Amps) 20 | 50 25 |60t 60t 40 |60t 60 45
[Maximum Combined Inverter OCPD with 100% of busbar rating (Amps) 0 |25 0|50 25 05 25 0

* This plan limits the maximum system size to less than 10 kW, therefore the OCPD size is limited to 60 A. If the main breaker is
reduced, a load calculation per Article 220 must accompany the Standard Plans to show that the reduction is allowed.

All upstream panelboard busbar ratings must also comply with CEC 705.12(D)(2).

11 Grounding and Bonding
Check one of the boxes for whether system is or
For Microinverters with a grounded dc input, systems must follow the requlrements of GEC (CEC 690.47) and EGC (CEC 690.43).
For ACM systems and Microinverters with ungrounded a dc input follow the EGC requirements of (CEC 690.43).

111 All Systems:
Modules and racking must be bonded by a method listed to the respective UL standard and recognized by the respective
equipment manufacturers. Bonding method is subject to AHJ approval. DC and ac equipment grounding conductor (EGC) shall be
sized based on source and output circuit conductors per 690.45 using Table 250.122. Where exposed to physical damage, it is
required to be #6 AWG copper per 690.46. A dc EGC is required for both grounded and ungrounded systems. If an existing
premises grounding electrode system is not present, a new grounding electrode system must be established per 250.53.

SAMPLE MICRO INVERTER CALCULATION
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