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PROJECT DETAILS
PROPERTY OWNER PATRICIA   KHAN

PROPERTY ADDRESS 44960 UKIAH ST, MENDOCINO, CA
95460 US

APN 11911500800
ZONING RESIDENTIAL
USE AND OCCUPANCY
CLASSIFICATION

ONE- OR TWO-FAMILY DWELLING
GROUP (GROUP R3)

AHJ COUNTY OF MENDOCINO
UTILITY COMPANY PACIFIC GAS & ELECTRIC CO
METER SERIAL NUMBER 1NG 10091983780510
ELECTRICAL CODE 2017 NEC (NFPA 70)
FIRE CODE 2019 CFC

OTHER BUILDING
CODES

2019 CA BUILDING CODE
2019 CA RES. BUILDING CODE
2019 CA PLUMBING CODE
2019 CA MECHANICAL CODE
2019 CA FUEL GAS CODE
2019 CA ENERGY CODE

CONTRACTOR INFORMATION
COMPANY MENDOCINO SOLAR SERVICE
LICENSE NUMBER 536983 (B, C-10)

ADDRESS 40501 LITTLE RIVER AIRPORT RD,
LITTLE RIVER, CA 95456

PHONE NUMBER (707) 937-1701
CONTRACTOR
SIGNATURE

SCOPE OF WORK
THIS PROJECT INVOLVES THE INSTALLATION OF A
PHOTOVOLTAIC POWER SYSTEM. SOLAR PANELS WILL BE
RACKED USING A PREENGINEERED RACKING SYSTEM. THE
RACKED MODULES WILL BE ELECTRICALLY CONNECTED WITH
DC TO AC POWER INVERTERS AND INTERCONNECTED TO THE
LOCAL UTILITY USING MEANS AND METHODS CONSISTENT
WITH THE RULES ENFORCED BY THE LOCAL UTILITY AND
PERMITTING JURISDICTION.

THIS DOCUMENT HAS BEEN PREPARED FOR THE PURPOSE OF
DESCRIBING THE DESIGN OF A PROPOSED PV SYSTEM WITH
ENOUGH DETAIL TO DEMONSTRATE COMPLIANCE WITH
APPLICABLE CODES AND REGULATIONS. THE DOCUMENT
SHALL NOT BE RELIED UPON AS A SUBSTITUTE FOR
FOLLOWING MANUFACTURER INSTALLATION INSTRUCTIONS.
THE SYSTEM SHALL COMPLY WITH ALL MANUFACTURERS
LISTING AND INSTALLATION INSTRUCTIONS, AS WELL AS ALL
APPLICABLE CODES. NOTHING IN THIS DOCUMENT SHALL BE
INTERPRETED IN A WAY THAT OVERRIDES THEM.
CONTRACTOR IS RESPONSIBLE FOR VERIFICATION OF ALL
CONDITIONS, DIMENSIONS, AND DETAILS IN THIS DOCUMENT.

SYSTEM DETAILS

DESCRIPTION
NEW GRID-INTERACTIVE
PHOTOVOLTAIC SYSTEM WITH NO
BATTERY STORAGE

DC RATING OF SYSTEM 4.20KW
AC RATING OF SYSTEM 3.84KW
AC OUTPUT CURRENT 16.0A
INVERTER(S) N/A
MODULE SUNPOWER SPR-X21-350-BLK-D-AC

ARRAY WIRING
(1) BRANCH OF 12 X21-345-C-AC
(INTEGRATED WITH MODULE)
MICROINVERTERS

INTERCONNECTION DETAILS
POINT OF CONNECTION NEW LOAD-SIDE AC CONNECTION

PER NEC 705.12(B)(2)(3)(D) AT MSP
UTILITY SERVICE 120/240V 1Φ

LOCATION MAIN SERVICE PANEL W/CENTER-
FED 200A BUSBAR 200A MCB

SITE DETAILS
ASHRAE EXTREME LOW -3°C (27°F)
ASHRAE 2% HIGH 37°C (99°F)
CLIMATE DATA SOURCE UKIAH MUNICIPAL AIRPORT (KUKI)
WIND SPEED 110 MPH (ASCE7-10)
RISK CATEGORY II
WIND EXPOSURE
CATEGORY D

GROUND SNOW LOAD 0 PSF
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GENERAL NOTES

1
E4UIPMENT LIKELY TO BE WORKED UPON WHILE
ENERGIZED SHALL BE INSTALLED IN LOCATIONS THAT
SATISFY MINIMUM WORKING CLEARANCES PER NEC
110.26.

2 CONTRACTOR SHALL USE ONLY COMPONENTS LISTED
BY A NATIONALLY RECOGNIZED TESTING LABORATORY
FOR THE INTENDED USE.

3
CONTRACTOR IS RESPONSIBLE FOR FURNISHING ALL
E4UIPMENT, CABLES, ADDITIONAL CONDUITS,
RACEWAYS, AND OTHER ACCESSORIES NECESSARY
FOR A COMPLETE AND OPERATIONAL PV SYSTEM.

(E) UTILITY METER, OUTDOOR

(E) MAIN SERVICE PANEL (MSP), OUTDOOR

(N) TRANSITION BOX (JB1), OUTDOOR , OUTPUT
CIRCUIT CONDUCTORS SHALL BE RUN IN LFMC
CONDUIT THROUGH THE INTERIOR OF THE BUILDING
(N) PROPOSED ROOF-MOUNTED PHOTOVOLTAIC
ARRAY. 10:12 (40°) SLOPED ROOF, 4 PV MODULES
(BLACK FRAME, BLACK BACKSHEET), 169° AZIMUTH
(N) PROPOSED ROOF-MOUNTED PHOTOVOLTAIC
ARRAY. 10:12 (40°) SLOPED ROOF, 8 PV MODULES
(BLACK FRAME, BLACK BACKSHEET), 73° AZIMUTH
ALL ARRAY CIRCUITS SHALL BE ROUTED THROUGH
THE INTERIOR OF THE BUILDING, AND WHERE
POSSIBLE, ALONG THE BOTTOM OF LOAD BEARING
MEMBERS. NO CONDUIT SHALL BE INSTALLED ABOVE
THE ROOF.

P-143873
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MSP - MAIN SERVICE PANEL
SEE NOTE NO. 4 (MSP)

PHOTOVOLTAIC SYSTEM E4UIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE 
OFF


POSITION TO SHUT DOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

NEC 690.56(C)(1)  AND  CFC 1204.5.1

AC DISCONNECT (CB1 IN MSP)

MAXIMUM AC OPERATING CURRENT: 16.0A
MAXIMUM AC OPERATING VOLTAGE: 240V

NEC 690.54

POINT-OF-INTERCONNECTION OR AT MAIN SERVICE DISCONNECT (MSP)

! CAUTION !
POWER TO THIS BUILDING IS ALSO FROM ROOF MOUNTED SOLAR ARRAYS WITH SAFETY DISCONNECTS

AS SHOWN

INSTALLED BY MENDOCINO SOLAR SERVICE � 707-937-1701
NEC 690.56(B)  AND  NEC 705.10

ANY AC ELECTRICAL PANEL THAT IS FED BY
BOTH THE UTILITY AND THE PHOTOVOLTAIC
SYSTEM (MSP)

! WARNING !
DUAL POWER SOURCE. SECOND SOURCE IS

PHOTOVOLTAIC SYSTEM.

NEC 705.12(B)(3)

SOLAR BREAKER (MSP)

! WARNING !
INVERTER OUTPUT CONNECTION. DO NOT
RELOCATE THIS OVERCURRENT DEVICE.

NEC 705.12(B)(2)(3)(B)

SOLAR BACKFEED BREAKER AS MAIN AC SOLAR
DISCONNECT (CB1 IN MSP)

PV SYSTEM DISCONNECT

NEC 690.13(B)

LABELING NOTES

1 ALL PLA4UES AND SIGNAGE RE4UIRED BY 2017 NEC
AND  2019 CFC WILL BE INSTALLED AS RE4UIRED.

2
LABELS, WARNING(S) AND MARKING SHALL COMPLY
WITH ANSI Z535.4, WHICH RE4UIRES THAT DANGER,
WARNING, AND CAUTION SIGNS USED THE STANDARD
HEADER COLORS, HEADER TEXT, AND SAFETY ALERT
SYMBOL ON EACH LABEL. THE ANSI STANDARD
RE4UIRES A HEADING THAT IS AT LEAST 50% TALLER
THAN THE BODY TEXT, IN ACCORDANCE WITH NEC
110.21(B).

3
A PERMANENT PLA4UE OR DIRECTORY SHALL BE
INSTALLED PROVIDING THE LOCATION OF THE SERVICE
DISCONNECTING MEANS AND THE PHOTOVOLTAIC
SYSTEM DISCONNECTING MEANS IF NOT IN THE SAME
LOCATION IN ACCORDANCE WITH NEC 690.56(B).

4

LABEL(S) WITH MARKING, �TURN RAPID SHUTDOWN
SWITCH TO THE 
OFF
 POSITION TO SHUT DOWN PV
SYSTEM AND REDUCE SHOCK HAZARD IN THE ARRAY,�
SHALL BE LOCATED WITHIN 3 FT OF SERVICE
DISCONNECTING MEANS  THE TITLE SHALL UTILIZE
CAPITALIZED LETTERS WITH A MINIMUM HEIGHT OF 3/8´
IN BLACK ON A YELLOW BACKGROUND, AND REMAINING
TEXT SHALL BE CAPITALIZED WITH A MINIMUM HEIGHT
OF 3/16´ IN BLACK ON WHITE BACKGROUND

P-143873

GR
ID

-T
IE

D 
SO

LA
R 

PO
W

ER
 S

YS
TE

M

KH
AN

 R
ES

ID
EN

CE
44

96
0 U

KI
AH

 S
T

ME
ND

OC
IN

O,
 C

A 
95

46
0

SAFETY LABELS
DOC ID: 143873-177876-0

DATE: 10/16/20
CREATOR: B.E.

REVIEWER: J.L.

REVISIONS

PV-4

Agenda Item 11a. Building Permit BF_2020-0660 Page 4



ROOF PROPERTIES
ROOF MATERIAL COMPOSITION SHINGLE (1 LAYER)
SLOPE 10/12 (39.8°)
MEAN ROOF HEIGHT 24.2FT
DECK SHEATHING 23/32� (3/4� NOM.) PLYWOOD
CONSTRUCTION RAFTERS (4X6
S), 32IN OC

MODULE MECHANICAL PROPERTIES
MODEL SUNPOWER SPR-X21-350-BLK-D-AC
DIMENSIONS (AREA) 61.3IN X 41.2IN X 1.8IN (17.5 S4 FT)
WEIGHT 45.4LB

MOUNTING SYSTEM PROPERTIES
RAIL MODEL INVISIMOUNT INVISIMOUNT

ANCHOR MODEL 4UICKMOUNT 4UICK MOUNT
FLASHING, 3.0IN AIR GAP

FASTENING METHOD 3.0 INCH EMBEDMENT WITH 1
FASTENER

MAX. MOUNT SPACING 64.0IN (ZONES 1, 2,  AND  3)
MAX. ALLOW.
CANTILEVER 21.1IN (ZONES 1, 2,  AND  3)

GROUNDING AND
BONDING

INTEGRAL GROUNDING CERTIFIED
TO UL 2703 RE4UIREMENTS

DEAD LOAD CALCULATIONS
LOAD 4TY LBS TOTAL LBS
MODULES 4 45.4 181.7
MICROINVERTERS 4 2.0 8.0
LINEAR FEET OF RAIL 29 FT 1.1 31.6
ANCHORS 8 0.5 4.0
TOTAL ARRAY WEIGHT 225.3 LBS
AREA NAME 4TY S4FT TOTAL S4FT
MODULES 4 17.5 70.0
POINT LOAD (225.3 LBS / 8 ATTACHMENTS) 28.2 LBS
DIST. LOAD (225.3 LBS / 70.0 S4FT) 3.22 PSF

NOTES

1
BEAM LOCATIONS ARE APPROXIMATE. ACTUAL
LOCATIONS MAY DIFFER AND CONTRACTOR MAY NEED
TO ADJUST MOUNT LOCATIONS. IN NO CASE SHALL THE
MOUNT SPACING EXCEED �MAX. MOUNT SPACING�

WIND ZONE I WIND ZONE II WIND ZONE III

DISTANCE Į IS E4UAL TO 10% OF THE BUILDING
S LEAST HORIZONTAL DIMENSION OR 40% OF THE MEAN ROOF HEIGHT, WHICHEVER IS SMALLER, BUT NOT LESS THAN 4% OF THE LEAST HORIZONTAL DIMENSION OR 3 FEET (ACSE 7-
10). THESE SETBACKS ARE APPLIED TO THE BUILDING FOOTPRINT AND PROJECTED TO THE PLANES OF ROOF CORNERS, RAKES, HIPS, EAVES, MANSARDS, AND RIDGES OF ROOF FACES.

Į   MAX(MIN(0.4  MEAN ROOF HEIGHT, 0.1  LEAST HORIZONTAL DIMENSION),  0.04  LEAST HORIZONTAL  DIMENSION, 3 FT)

3.7 FT   MAX(MIN(0.4  24.2 FT, 0.1  37.0 FT),  0.04  37.0 FT, 3 FT)
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ROOF PROPERTIES
ROOF MATERIAL COMPOSITION SHINGLE (1 LAYER)
SLOPE 10/12 (39.8°)
MEAN ROOF HEIGHT 23.9FT
DECK SHEATHING 23/32� (3/4� NOM.) PLYWOOD
CONSTRUCTION RAFTERS (4X6
S), 32IN OC

MODULE MECHANICAL PROPERTIES
MODEL SUNPOWER SPR-X21-350-BLK-D-AC
DIMENSIONS (AREA) 61.3IN X 41.2IN X 1.8IN (17.5 S4 FT)
WEIGHT 45.4LB

MOUNTING SYSTEM PROPERTIES
RAIL MODEL INVISIMOUNT INVISIMOUNT

ANCHOR MODEL 4UICKMOUNT 4UICK MOUNT
FLASHING, 3.0IN AIR GAP

FASTENING METHOD 3.0 INCH EMBEDMENT WITH 1
FASTENER

MAX. MOUNT SPACING 64.0IN (ZONES 1, 2,  AND  3)
MAX. ALLOW.
CANTILEVER 21.1IN (ZONES 1, 2,  AND  3)

GROUNDING AND
BONDING

INTEGRAL GROUNDING CERTIFIED
TO UL 2703 RE4UIREMENTS

DEAD LOAD CALCULATIONS
LOAD 4TY LBS TOTAL LBS
MODULES 8 45.4 363.3
MICROINVERTERS 8 2.0 16.0
LINEAR FEET OF RAIL 57 FT 1.1 62.4
ANCHORS 16 0.5 8.0
TOTAL ARRAY WEIGHT 449.7 LBS
AREA NAME 4TY S4FT TOTAL S4FT
MODULES 8 17.5 140.0
POINT LOAD (449.7 LBS / 16 ATTACHMENTS) 28.1 LBS
DIST. LOAD (449.7 LBS / 140.0 S4FT) 3.21 PSF

NOTES

1
BEAM LOCATIONS ARE APPROXIMATE. ACTUAL
LOCATIONS MAY DIFFER AND CONTRACTOR MAY NEED
TO ADJUST MOUNT LOCATIONS. IN NO CASE SHALL THE
MOUNT SPACING EXCEED �MAX. MOUNT SPACING�

WIND ZONE I WIND ZONE II WIND ZONE III

DISTANCE Į IS E4UAL TO 10% OF THE BUILDING
S LEAST HORIZONTAL DIMENSION OR 40% OF THE MEAN ROOF HEIGHT, WHICHEVER IS SMALLER, BUT NOT LESS THAN 4% OF THE LEAST HORIZONTAL DIMENSION OR 3 FEET (ACSE 7-
10). THESE SETBACKS ARE APPLIED TO THE BUILDING FOOTPRINT AND PROJECTED TO THE PLANES OF ROOF CORNERS, RAKES, HIPS, EAVES, MANSARDS, AND RIDGES OF ROOF FACES.

Į   MAX(MIN(0.4  MEAN ROOF HEIGHT, 0.1  LEAST HORIZONTAL DIMENSION),  0.04  LEAST HORIZONTAL  DIMENSION, 3 FT)

3.7 FT   MAX(MIN(0.4  23.9 FT, 0.1  37.0 FT),  0.04  37.0 FT, 3 FT)

P-143873
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GENERAL NOTES

1

AT LEAST TWO 36�-WIDE PATHWAYS ON SEPARATE
ROOF PLANES, FROM LOWEST ROOF EDGE TO RIDGE,
SHALL BE PROVIDED ON ALL BUILDINGS. THERE SHALL
BE AT LEAST ONE PATHWAY ON THE STREET OR
DRIVEWAY SIDE OF THE ROOF. FOR EACH ROOF PLANE
WITH A PV ARRAY, AT LEAST ONE SUCH PATHWAY
SHALL BE PROVIDED ON THE SAME ROOF PLANE, OR ON
AN ADJACENT ROOF PLANE, OR STRADDLING THE SAME
AND ADJACENT ROOF PLANES. (CFC 1204.2.1.1)

2
FOR PV ARRAYS OCCUPYING MORE THAN 1/3 OF THE
PLAN VIEW TOTAL ROOF AREA, A MIN. 3
-WIDE SETBACK
IS RE4UIRED ON BOTH SIDES OF A HORIZONTAL RIDGE.
(CFC 1204.2.1.2)

3
PV MODULES SHALL NOT BE INSTALLED ON THE
PORTION OF A ROOF THAT IS BELOW AN EMERGENCY
ESCAPE AND RESCUE OPENING. A 36�-WIDE PATHWAY
SHALL BE PROVIDED TO THE EMERGENCY ESCAPE AND
RESCUE OPENING. (CFC 1204.2.2)

3.0 FT. WIDE FIRE ACCESS PATHWAY, PER CFC
1204.2.1.1

1.5 FT. WIDE SMOKE-VENTILATION SETBACK

0.7 FT. WIDE FIRE ACCESS PATHWAY, PER CFC
1204.2.1.1
0.7 FT. WIDE FIRE ACCESS PATHWAY, PER CFC
1204.2.1.1

ROOF ACCESS POINT

ROOF ACCESS POINT

ROOF ACCESS POINT

ROOF ACCESS POINT

1.5 FT. WIDE SMOKE-VENTILATION SETBACK

0.7 FT. WIDE FIRE ACCESS PATHWAY, PER CFC
1204.2.1.1
THIS SYSTEM UTILIZES MICROINVERTERS. THERE ARE
NO DC CIRCUITS OUTSIDE OF THE ARRAY PERIMETER
OR INSIDE THE BUILDING.
ALL ARRAY CIRCUITS SHALL BE ROUTED THROUGH
THE INTERIOR OF THE BUILDING, AND WHERE
POSSIBLE, ALONG THE BOTTOM OF LOAD BEARING
MEMBERS. NO CONDUIT SHALL BE INSTALLED ABOVE
THE ROOF.
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CRQGXFWRU� CRQGXLW� DQG OC3' 6L]LQJ 9DOLGDWLRQ
�� 0D[LPXP 6\VWHP 9ROWDJH THVW

���� �� 6XQSRZHU 63R�;�������%/.�'�AC ����W�V

AUUD\ 3URSHUWLHV

AUUD\ T\SH MLFURLQYHUWHU AUUD\
S\VWHP DHVFULSWLRQ 12 SXQSRZHU SPR-X21-350-BLK-D-

AC (350W)V
MRGXOH SPR-X21-350-BLK-D-AC (350W)
HLJKHVW QXPEHU RI PRGXOHV LQ VHULHV
LQ D PV SRXUFH CLUFXLW

1

DHVLJQ LRZ THPS. -3°C
MRGXOH VRF 68.3V
THPS. CRHIILFLHQW VRF -0.167V/C

N(C CRGH CDOFXODWLRQV

A. MD[LPXP VROWDJH RI PV SRXUFH CLUFXLW 72.98V
see 690.7(A)

NEC 690.7(A) UHTXLUHV WKDW LI WKH PV PRGXOH PDQXIDFWXUHU SURYLGHV D
WHPSHUDWXUH FRHIILFLHQW RI RSHQ-FLUFXLW YROWDJH, LW PXVW EH XVHG WR
FDOFXODWH WKH PV DUUD\
V PD[LPXP V\VWHP YROWDJH. IW LQFOXGHV DQ
LQIRUPDWLRQ QRWH UHFRPPHQGLQJ WKH XVH RI WKH ASHRAE 
E[WUHPH AQQXDO
MHDQ MLQLPXP DHVLJQ DU\ BXOE THPSHUDWXUH
 DV WKH GHVLJQ ORZ
WHPSHUDWXUH. UVLQJ WKHVH YDOXHV, WKH PRGXOH VRF (68.3V) ZLOO LQFUHDVH WR
72.98V DW WKH GHVLJQ ORZ WHPSHUDWXUH ( -3°C).
(-3°C - 25°C) X -0.167V/C � 68.3V   72.98V
TKH PRGXOH VRF DW WKH GHVLJQ ORZ WHPSHUDWXUH LV 72.98V.
72.98V X 1   72.98V

N(C CRGH 9DOLGDWLRQ THVWV

1. PV SRXUFH CLUFXLW PD[LPXP VRF PXVW QRW H[FHHG
600V
72.98V � 600V   WUXH

PASS

VHUGLVHQR, IQF., LWV VXEVLGLDULHV, RIILFHUV, GLUHFWRUV, HPSOR\HHV DQG LWV VXSSOLHUV VSHFLILFDOO\ GLVFODLP DQ\ LPSOLHG ZDUUDQWLHV RU UHSUHVHQWDWLRQV WKDW WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV GRFXPHQW
(�DRFXPHQW�) LV FRPSOHWH RU HUURU-IUHH. TKLV DRFXPHQW LV QRW SURYLGHG DV DQ HQJLQHHULQJ VHUYLFH DQG VHUGLVHQR, IQF. LV QRW DQ HQJLQHHULQJ ILUP. TKLV DRFXPHQW LV SURYLGHG DV DQ DLG WR WKRVH LQYROYHG LQ
WKH SRWHQWLDO SXUFKDVH RU LQVWDOODWLRQ RI D PV V\VWHP, DQG LV PHDQW WR IDFLOLWDWH WKH SURGXFWLRQ RI D ILQDO PV V\VWHP GHVLJQ (�DHVLJQ�) E\ D TXDOLILHG SURIHVVLRQDO. TKLV GRFXPHQW GRHV QRW FRQWDLQ HQRXJK
LQIRUPDWLRQ WR IXOO\ UHSUHVHQW D V\VWHP GHVLJQ DQG VKRXOG QRW EH UHOLHG XSRQ WR SHUIRUP DQ LQVWDOODWLRQ. II \RX UHTXLUH D DHVLJQ WKDW KDV EHHQ SURGXFHG RU DSSURYHG E\ D TXDOLILHG HQJLQHHU, SOHDVH EH
DGYLVHG WKDW \RX ZLOO QHHG WR KLUH D TXDOLILHG HQJLQHHU WR SURGXFH RU DSSURYH WKH QHHGHG DHVLJQ DQG UHODWHG GRFXPHQWV. POHDVH UHIHU WR WKH THUPV DQG CRQGLWLRQV SDJH DW VRODUGHVLJQWRRO.FRP IRU WKH IXOO
THUPV DQG CRQGLWLRQV DJUHHPHQW.

�� WLUH� CRQGXLW� DQG OC3' CRGH CRPSOLDQFH 9DOLGDWLRQ
���� ��� AC %UDQFK OXWSXW� TUDQVLWLRQ %R[ WR 0DLQ 6HUYLFH 3DQHO

CLUFXLW 6HFWLRQ 3URSHUWLHV

CRQGXFWRU 12 AWG THWN-2, CRSSHU
ETXLSPHQW GURXQG CRQGXFWRU (EGC) 12 AWG THWN-2, CRSSHU
OCPD(V) 20A
RDFHZD\/CDEOH 0.5� GLD. LFMC
LRZHVW THUPLQDO THPSHUDWXUH
RDWLQJ

75°C

MD[LPXP WLUH THPSHUDWXUH 57°C
PRZHU SRXUFH DHVFULSWLRQ BUDQFK RI 12 X21-345-C-AC

(IQWHJUDWHG ZLWK MRGXOH)
PLFURLQYHUWHUV

CXUUHQW 15.96A
VROWDJH 240V

N(C CRGH CDOFXODWLRQV

A. CRQWLQXRXV CXUUHQW 15.96A
see Article 100

ETXLSPHQW PD[LPXP UDWHG RXWSXW FXUUHQW LV 12 X 1.33A   15.96A

B. APSDFLW\ RI CRQGXFWRU 30A
see Table 310.15(B)(16)

APSDFLW\ (30°C) IRU D FRSSHU FRQGXFWRU ZLWK 90°C LQVXODWLRQ  LQ
FRQGXLW/FDEOH LV 30A.

C. DHUDWHG APSDFLW\ RI CRQGXFWRU 21.3A
see Table 310.15(B)(3)(c), Table 310.15(B)(3)(a), and Article 100

TKH WHPSHUDWXUH IDFWRU IRU 90°C LQVXODWLRQ DW 57°C LV 0.71.
TKH ILOO IDFWRU IRU D FRQGXLW/FDEOH WKDW KDV 2 ZLUHV LV 1.
TKH DPSDFLW\ GHUDWHG IRU CRQGLWLRQV RI UVH LV WKH SURGXFW RI WKH
FRQGXFWRU DPSDFLW\ (30A) PXOWLSOLHG E\ WKH WHPSHUDWXUH IDFWRU (0.71) DQG
E\ WKH ILOO IDFWRU (1).
30A X 0.71 X 1   21.3A

D. MD[ CXUUHQW IRU THUPLQDO THPS. RDWLQJ 25A
see 110.14(C)

TKH ORZHVW WHPSHUDWXUH OLPLW IRU WKLV FRQGXFWRU DW DQ\ WHUPLQDWLRQ LV
75°C.
UVLQJ WKH PHWKRG VSHFLILHG LQ 110.14(C), WKH PD[LPXP FXUUHQW SHUPLWWHG
WR HQVXUH WKDW WKH GHYLFH WHUPLQDO WHPSHUDWXUH GRHV QRW H[FHHG LWV 75°C
UDWLQJ ZRXOG EH WKH DPRXQW UHIHUHQFHG LQ WKH 75°C FROXPQ LQ TDEOH
310.15(B)(16), ZKLFK LV 25A.

E. MLQLPXP AOORZHG OCPD RDWLQJ 20A
see 240.4

NEC 690.9(B) UHTXLUHV WKDW WKH OCPD EH UDWHG IRU QR OHVV WKDQ 1.25
WLPHV WKH CRQWLQXRXV CXUUHQW RI WKH FLUFXLW.
15.96A X 1.25   19.95A

F. MD[LPXP AOORZHG OCPD RDWLQJ 20A
see 240.4(D)

NEC 240.4(D) UHTXLUHV WKDW OCPD UDWLQJ QRW H[FHHG 20A ZKHQ
SURWHFWLQJ D CRSSHU 12 AWG FRQGXFWRU.

G. MLQLPXP RHTXLUHG EGC SL]H 12 AWG
see Table 250.122

TKH VPDOOHVW EGC VL]H DOORZHG LV 12 AWG IRU OCPD UDWLQJ 20A
DFFRUGLQJ WR TDEOH 250.122.

H. MLQLPXP RHFRPPHQGHG CRQGXLW SL]H 0.5� GLD.
see 300.17

TKH WRWDO DUHD RI DOO FRQGXFWRUV LV 0.0532LQð. WLWK D PD[LPXP ILOO UDWH RI
0.4, WKH UHFRPPHQGHG FRQGXLW GLDPHWHU LV 0.5.

4W\ DHVFULSWLRQ SL]H T\SH AUHD TRWDO AUHD

2 CRQGXFWRU 12 AWG THWN-2 0.0133LQð 0.0266LQð

1 NHXWUDO 12 AWG THWN-2 0.0133LQð 0.0133LQð

1 ETXLSPHQW GURXQG 12 AWG THWN-2 0.0133LQð 0.0133LQð

4 0.0532LQð

0.0532LQð / 0.4   0.133LQð (CRUUHVSRQGLQJ WR D GLDPHWHU RI 0.5�)

N(C CRGH 9DOLGDWLRQ THVWV

1. OCPD UDWLQJ PXVW EH DW OHDVW 125% RI CRQWLQXRXV
CXUUHQW (240.4)
20A !  15.96A X 1.25   WUXH

PASS

2. DHUDWHG DPSDFLW\ PXVW H[FHHG OCPD UDWLQJ, RU
UDWLQJ RI QH[W VPDOOHU OCPD (240.4)
21.3A !  20A (OCPD RDWLQJ)   WUXH

PASS

3. OCPD UDWLQJ PXVW QRW H[FHHG PD[ OCPD UDWLQJ
IRU FRQGXFWRU (240.4)
20A (OCPD RDWLQJ) �  20A    WUXH

PASS

4. DHUDWHG APSDFLW\ PXVW EH JUHDWHU WKDQ RU HTXDO WR
WKH CRQWLQXRXV CXUUHQW (AUWLFOH 100)
21.3A !  15.96A   WUXH

PASS

5. CRQGXFWRU APSDFLW\ PXVW EH DW OHDVW 125% RI
CRQWLQXRXV CXUUHQW (215.2(A)(1))
30A ! 15.96A [ 1.25   WUXH

PASS

6. MD[ FXUUHQW IRU WHUPLQDO PXVW EH DW OHDVW 125% RI
WKH CRQWLQXRXV CXUUHQW. (110.14(C))
25A !  15.96A X 1.25    WUXH

PASS

7. EGC PXVW PHHW FRGH UHTXLUHPHQWV IRU PLQLPXP
VL]H (TDEOH 250.122)
12 AWG !  12 AWG   WUXH

PASS

8. CRQGXLW PXVW PHHW FRGH UHFRPPHQGDWLRQ IRU
PLQLPXP VL]H (300.17)
0.5LQ. !  0.5LQ.   WUXH

PASS
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Optimize System and Installation Efficiency 

SunPower® AC modules, which include a factory-integrated SunPower 

microinverter, provide a revolutionary combination of high efficiency, high 

reliability, and module-level DC-to-AC power conversion. Designed 

specifically for use with SunPower InvisiMount™ and the SunPower 

Monitoring System, SunPower AC modules enable rapid installation, best-

in-class system aesthetics, and intuitive visibility into system performance. 

All this comes with the best Combined Power and Product Warranty in 

the industry.  

Grid Support Utility-Interactive Smart Inverter 

SunPower’s new Type D AC module is UL tested and certified to UL 1741 

SA and provides advanced smart inverter functions. SunPower Type D AC 

modules are fully compliant with the California Rule 21 Phase 1 

requirements, and the Rule 21 grid profile is easily set during 

commissioning with SunPower PVS5x monitoring hardware. 

sunpower.com 

Design-Driven Advantages  
⋅ #1 module aesthetics and efficiency1 
⋅ Unmatched module reliability2 
⋅ No electrolytic capacitors 
⋅ 25-year Complete Confidence Warranty 
⋅ California Rule 21 Phase 1 compliant     

Maximize Value for Roof  
⋅ Size system for roof, not string inverter 
⋅ Optimize performance of each module 

Expand Deployment Options 
⋅ Complex roofs and partial shading 
⋅ Small systems 
⋅ System expandability   

Simplify & Speed Installation 
⋅ Factory-integrated microinverter 
⋅ Robust, double-locking AC connectors 
⋅ Design flexibility offsite and onsite 
⋅ No DC string sizing process 
⋅ Fewer installation steps than competing 

systems 
⋅ Intuitive commissioning 

Component of Complete System 
⋅ Built for use with SunPower® InvisiMount™ 

and the SunPower Monitoring System (PVS5x) 
⋅ Superior system reliability and aesthetics 

SunPower® X21-350-BLK-D-AC | Residential AC Module Series 

Datasheet 

¹ SunPower 327 W compared to a conventional panel on same-sized arrays (260 W, 16% efficient, 
approx. 1.6 m2), 4% more energy per watt (based on PVSyst pan files), 0.75%/yr. slower 
degradation (Campeau, Z. et al. SunPower Module Degradation Rate. San Jose CA, 2013).      
2 Based on search of datasheet values from websites of top 10 manufacturers per IHS, as of 
January 2017.   
3 #1 rank in "Fraunhofer PV Durability Initiative for Solar Modules: Part 3." PV-Tech Power, 
September 2015; Campeau, Z. et al. SunPower Module Degradation Rate. San Jose CA, 2013.   
4 Factory set to 1547a-2014 profile. CA Rule 21 profile set during commissioning. See the Equinox 
Installation Guide #518101 for more information. 
5 Standard Test Conditions (1000 W/m2 irradiance, AM 1.5, 25°C). NREL calibration standard: 
SOMS current, LACCS FF and voltage. All DC voltage is fully contained within the module.      

 
               

Warranties and Certifications 

Warranties 
⋅ 25-year limited power warranty 
⋅ 25-year limited product warranty 

Certifications 

UL listed to UL 1741 SA 
⋅ SRDs: IEEE 1547-2003, IEEE 1547a-2014, CA 

Rule 21 Phase 1 
⋅ PV Rapid Shutdown Equipment 
⋅ Equipment Grounding 
⋅ UL 6703, UL 9703 Connectors and cables 

(load break disconnection) 
⋅ UL 1741 AC Module (Type 2 fire rating) 

Enables installation in accordance with: 
⋅ NEC 690.6 
⋅ NEC 690.12 Rapid Shutdown (inside and 

outside the array) 
⋅ NEC 690.15 AC Connectors, 690.33(A) – (E)(1) 

FCC and ICES-003 Class B 
When used with InvisiMount racking (UL 2703): 

⋅ Integrated grounding and bonding  
⋅ Class A fire rated 

PID Test Potential-induced degradation free 

Please read the safety and installation instructions for details. 

©2017 SunPower Corporation. All rights reserved. SUNPOWER, the SUNPOWER logo, MAXEON and InvisiMount are 
trademarks or registered trademarks of SunPower Corporation in the U.S. and other countries as well. Specifications 
included in this datasheet are subject to change without notice. 

See www.sunpower.com/facts for more reference information. 

SunPower® X21-350-BLK-D-AC | Residential AC Module Series 

DC Power Data 
X21-350-BLK-D-AC      X21-335-BLK-D-AC      X20-327-BLK-D-AC 

Nominal Power4 (Pnom)         350 W            335 W          327 W 
Power Tolerance  +5/−0% +5/−0% +5/−0%
Panel Efficiency5   21.5%           21.0%       20.4%  
Temp. Coef. (Power) −0.29%/° C

Shade Tolerance 
• Three bypass diodes

• Integrated module-level maximum power point 
tracking  

Tested Operating Conditions 
Operating Temp. −40° F to +149° F (−40° C to +65° C)
Max. Ambient Temp. 122° F (50° C) 

Max. Load 
Wind: 62 psf, 3000 Pa, 305 kg/m² front & back 
Snow: 125 psf, 6000 Pa, 611 kg/m² front 

Impact Resistance 1 inch (25 mm) diameter hail at 52 mph (23 m/s) 

Mechanical Data 
Solar Cells 96 Monocrystalline Maxeon Gen III  

Front Glass 
High-transmission tempered glass with anti-
reflective coating 

Environmental Rating Outdoor rated 
Frame Class 1 black anodized (highest AAMA rating) 
Weight 45.5 lbs (20.6 kg) 
Recommended Max. 
Module Spacing 

1.3 in. (33 mm) 

 

527031 RevA 

AC Electrical Data3 

SRD Profile 
IEEE 1547a-20143  
(default settings) 

min. / nom. / max. 

CA Rule 213 
min. / nom. / max. 

Frequency (Hz) 59.5 / 60.0 / 60.5 58.5 / 60.0 / 60.5 
Power Factor 0.99 / 1.00 / 1.00 0.85 lead. / 1.00 / 0.85 lag. 

Reactive Power ±169 Var 
Volt-VAr 

Voltage @240 V 
@208 V 

211.2 / 240 / 264 V  
183 / 208 / 228.8 V 

Max. Current @240 V 
@208 V 

1.33 A 
1.54 A 

DC/AC CEC Conversion Efficiency @240 V 
@208 V 

96.0% 
95.5% 

Max. Units Per 20 A Branch Circuit @240 V  
@208 V 

12 (single phase) 
10 (two pole) wye 

Power 320 W, 320 VA 
No active phase balancing for 3 phase installations 
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