
ELECTRICAL NOTES:
� -ELECTRICAL POWER MUST BE SHUT OFF PRIOR TO

THE CONTRACTOR PERFORMING ANY WORK IN
RACEWAYS WITH LIVE ELECTRICAL CIRCUITS OR
ANY OTHER EQUIPMENT. WHEN SWITCHES OR
CIRCUIT BREAKERS ARE OPENED FOR WORK ON
ELECTRICAL EQUIPMENT OR WIRING, SIGNS OR
TAGS SHOULD BE INSTALLED AT THE SWITCH OR
BREAKER STATING THAT WORK IS BEING
PERFORMED ON THEM. INCLUDE THE TIME, DATE,
AND CONTRACTOR’S NAME ON THE SIGN OR TAG.
IF DEVICE IS LOCKABLE, IT SHOULD BE PADLOCKED.

� -ANY DC DISCONNECTS ON INVERTERS TO BE
READILY ACCESSIBLE AND MOUNTED NO HIGHER
THAN 6'-7".

� -PV CONDUCTORS LOCATED UNDER ARRAY NOT
READILY ACCESSIBLE.

� -EMT CAN BE SUBSTITUTED FOR GRS [GALVANIZED
RIGID STEEL] WHEN IN READILY ACCESSIBLE
LOCATIONS

� -MARKING TO BE PLACED ON ALL INTERIOR /
EXTERIOR D/C CONDUIT, RACEWAYS, ENCLOSURES,
AND CABLE ASSEMBLIES EVERY 10 FEET, AT TURNS
AND ABOVE/OR BELOW PENETRATIONS AND AT ALL
D/C COMBINER AND JUNCTION BOXES.

� -PV LABELING TO BE WEATHER-RESISTIVE SIGNAGE.
� -SYSTEM TO BE CHECKED FOR ANTI-ISLANDING AT

TIME OF INSPECTION [110.3 CEC]
� GROUNDING ELECTRODE CONDUCTOR (G.E.C.)

SHALL BE CONTINUOUS AND/OR IRREVERSIBLY
SPLICED/WELDED.

� -EXISTING SUBPANELS ARE NOT CAPABLE OF
BACKFEEDING ANY POWER TO THE MAIN PANEL.
ONLY PV POWER NEEDS TO BE TAKEN INTO
CONSIDERATION OF BACK FED LOADS.

� -ALL A/C SOLAR COMBINING PANELS TO HAVE
SIGNAGE per signage details

� -ALL LABELING SHALL COMPLY WITH THE 2022 CEC
� -TRENCHES SHALL HAVE A MINIMUM COVER

REQUIREMENT OF 18" TO THE TOP OF ANY BURIED
CONDUIT. IF THE CONDUIT IS BENEATH A
ROADWAY THE COVERAGE MUST BE A MINIMUM
OF 24".

governing codes
2022 ca electrical code
2022 ca building code
2022 ca fire code
2022 ca residential code
2022 ca Plumbing code
2022 CA Energy Code
ahj municipal code - CITY OF PASO ROBLES
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single line diagram 
and calcs

MAIN SERVICE PANEL 
3000a main service panel with 

3000a main breaker

(1) 200a breaker for solar

total solar backfeed = 198.5a

3000a x 1.2 = 3600 - 3000 =
600a allowable backfeed

pg&e utility service
277/480v 3 phase 4w

JUNCTION BOX (TYP)
UNDER ARRAY, 

TRANSITION TO 
THWN-2 WIRESOLAR SUB ARRAY

(5) strings of (12) modules
60 modules total

SOLAR SUB ARRAY
(5) strings of (11) modules

55 modules total

new solar SUBPANEL
200a min SUBPANEL

(2) 100a BREAKERS FOR
INVERTER(S)

(1) 20a breaker for
tracking system 

no main breaker

100

100

a/C DISCONNECT  
200a fused A/C 

DISCONNECT 
siemens vbii - hf364nr 

or equivalent

*VISIBLE & WITHIN 10' OF
MAIN PANEL

inverters

WITH INTEGRATED D/C 
DISCONNECT, 

MANUFACTURER 
SUPPLIED.

1000v USE-2 CONDUCTORS UNDER ARRAY NOT READILY ACCESSIBLE. 
2 #10 WITH #8 GRND

1000v thwn-2 CONDUCTORS IN 1" EMT or sch40 pvc (trench) 
from array to inverter
2 #10 per string WITH #8 GRND
21.09 max   1000vdc MAX

thwn-2 CONDUCTORS IN 1.25" EMT from inverter to new solar 
subpanel
4 #2 WITH #8 GRND
100a max   480v MAX

1

1

1

1

2

2

4

5

aluminum xhhw-2 CONDUCTORS IN 2.5" EMT or sch40 pvc 
(trench) from new solar subpanel to a/c disconnect
4 #250mcm WITH #4 GRND (upsized for voltage drop)
200a max   480v MAX

thwn-2 CONDUCTORS IN 2" EMT or sch40 pvc (trench) from a/c 
disconnect to main service panel
4 #3/0 WITH #6 GRND
200a max   480v MAX

3000a exist. exist. 200a

SOLAR SUB ARRAY
(5) strings of (12) modules

60 modules total 

SOLAR SUB ARRAY
(5) strings of (11) modules

55 modules total

3

3

exist.

ugps

20

m

tracking motor

6

thwn-2 CONDUCTORS IN 1" EMT or sch40 pvc (trench) between 
equipment
3 #10 WITH #12 GRND
20a max   480v MAX

DC Wire Sizing:
Max Circuit Current = (Optimizer Max Power) x (Continuous Load)

16.875a x 1.25 = 21.09a
conductor ampacity  (10 awg)

40a at 90°c.       
Adjusted Conductor Ampacity = [Conductor Ampacity(10AWG)] x (Temp. Factor) x (Conduit Fill)

40A x 0.96 x 0.7 = 26.88a
Terminal Rating = 60°C Rated (10AWG wire) = 30A
26.88a < 30a - adjusted conductor ampacity governs conductor sizing. 

21.09 < 26.88a - 10AWG is allowable (no more than 4 strings in an individual conduit unless conductors are upsized to #8)

AC Wire Sizing:
max circuit current = (inverter output) x (continuous load) 

79.4a x 1.25 = 99.25a -> 100a breaker required
adjusted conductor ampacity = [Conductor Ampacity (2AWG)] x (Temp. Factor) x (Conduit Fill)

130a x 0.96 x 1 = 124.8a
terminal rating = 75°c rated (2 awg wire) = 115a
115a < 124.8a -- terminal rating governs conductor sizing. 

99.25a < 115a -- #2awg is allowable

voltage drop: 
system largest ac voltage drop = 3% (max)

Assumptions:
avg Ambient Temp = 89°F
Low Temp = 10°F
All conductors are 90° rated copper unless otherwise specified

legend

1

2

3

DC System Characteristics:

installation notes:

all d/c conductors to be rated 1000v min

no more than 4 strings of dc conductors per individual conduit (unless wiring upsized to #8 to allow 
5 strings per conduit)

DC System Info:
124.2KW DC PV System

(230) HELIENE 540W MODULES
(2) Solectria PVI-60TL-480V Inverters

VMP = Inverter's Fixed String Voltage:
= 850vdc

VOC = Max Inverter System Voltage:
= 1000vdc

IMP = Operating Current:
= (1)(12.77a) = 12.77a per string

ISC = Short Circuit Current:
= (13.50)(1.25) = 16.875a

PV System Calculations:

4

5

6
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signage & details

LOCATION: MAIN PANEL

LOCATION: ALL A/C OR D/C DISCONNECTS LOCATION: NEXT TO SOLAR BREAKER

LOCATION: ALL PV CONDUIT LOCATION: MAIN PANEL

LOCATION: PV METER

LOCATION: INVERTERS & JUNCTION BOXES

LOCATION: ALL INVERTERS

LOCATION: INTERCONNECTION LOCATION

LOCATION: TERMINATION POINTS & EXPOSED 
AREAS

1000

850

12.77

16.875

480
200

LOCATION: MAIN PANEL

solar inverters

ground mount
solar system

main service panel &
solar disconnect

trench detail 
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supporting documents

pv module

scale:NTS 

inverter
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tracker details
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