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GENERAL NOTES:

THIS IS A 2.99 kW-AC, 3.43 kW-DC SOLAR ELECTRIC
SYSTEM USING (14) YINGLI GREEN ENERGY 245p-29b
245W-STC PHOTOVOLTAIC MODULES.

THIS IS A ROOF-MOUNTED SYSTEM (252.7 SQFT),
ADDING 2.7 Ibs/sqft. FINISHED ROOF SURFACE
IS COMPOSITION SHINGLE (1-LAYER)

Total module (42.1 Ibs each), inverter (3.5 Ibs. each) and
rail (.561 Ibs/ft) weight: 679.17 Ibs

Number of attachments: 28 >> At least 2 per module
Weight/attachment point: 24.25 Ibs < 40 Ibs >> OK
Area: 252.7 sqft

Distributed area: 2.7 Ibs/sqft < 3.5 Ibs/sqft >> OK

DESIGN COMPLYING WITH THE 2011 NEC, 2009 IBC
AND ALL LOCAL ORDINANCES AND POLICIES.

THE HOUSE IS 1.5 STORY(IES) TALL. THE RAFTERS ARE
2 x4 AND 24 INCHES ON CENTER.

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

THIS SYSTEM IS GRID-INTERTIED VIA UL-LISTED POWER
CONDITIONING MICROINVERTERS, (14) Enphase Energy
M215-60-2LL-S2 (240V). THIS SYSTEM HAS NO UPS, NO
BATTERIES.

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.

GRID Alternatives Colorado, Inc.
CO Electrical License: EC. 0100224
1120 W. 12th Ave.

Denver, CO 80204

Roof Plan
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Enphase AC Interconnect Cable (trunk)
(1) 1/C #8 Bare Cu Gnd

Junction Box

1/2" EMT or equivalent
& /Y q

— Module & Micro-Inverter

Modules:

(14) Yingli Green Energy, YL245P-29b
245W (STC) PV Modules

Voc =378V

Isc =8.63A

Micro-Inverters:

(14) Enphase M215-60-2LL-522

@ 240 VAC (approx. 3440 WAC)

Imax = 9A x 14 microinverters = 12.6A

L

240V electric service entrance
(from utility)

200A, 2 pole, main =\
service breaker
200A Max bus bar rating

204, 2 pole, —]
backfed solar breaker

7

End Cap installed on last
inverter cable.

Main service panel will be labeled:
"Photovoltaic System Connected

WARNING:

INVERTER OUTPUT CONNECTION
DO NOT RELOCATE

THIS OVERCURRENT DEVICE"

1/2" EMT or equivalent —_|

0O

&

"
M

=

\— 12.6 A Max, 240VAC
(3) 1/C £10 THWN-2

(1) 1/C #8 THWN-2 (Gnd)

Serves as both Equipment Ground
AND Grounding Electrode Conductor.
Runs continuously from inverter to
ground bus bar in Main Service Panel.

N

Jtility Accesible

AC Disconnect

30A 2p Unfused
Square D DU221RB
(or equivalent)

\— PV Production Meter

(for NRG Energy)
Milbank 2004 / 600V AC
U9101RLTGKK

with Locus L-Gate 120
Meter Hub

\— Utility Accesible
AC Disconnect
30A 2p Unfused
Square D DU221RB
(or equivalent)

Single Line Notes:

. THIS IS A 2.978 kW-AC, 3.43 kW-DC SOLAR

ELECTRIC SYSTEM USING (14) YINGLI GREEN
ENERGY YL245-29b 245W-STC PV MODULES

2. Wire sized are as indicated or larger.

3. All equipment is bonded by mechanical

means or by a grounding conductor.

. The system is grounded at the ground bus

in the main panel to maintain NEC requirements.

. The system is grid-intertie, no batteries.

1120 W. 12th Ave.
Denver, CO 80204

GRID Alternatives Colorado Inc.
Electrical License: EC. 0100224

Single Line

Address: |
Durango, CO 81301

Drawn By: Rob T

Date: 5/27/14

Scale - NTS
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Attachment Detail

PY module tited southwest at 15 degrees
on ProSolar "SolariWedge" racking,

Galvanized roof flashing

2¥4" engineered trusses, 24" OC

Notes

. THIS IS A 2.3 kW SOLAR ELECTRIC SYSTEM USING (8) SUNPOWER SPR-327NE-WHT-D

(327W STC) PHOTOVOLTAIC MODULES.

. THIS SYSTEM IS GRID-INTERTIED VIA A UL-LISTED POWER CONDITIONING INVERTER

PV POWERED PVP2500 (240 VAC).

. THIS SYSTEM HAS NO UPS, NO BATTERIES.

. THIS IS A ROOF-MOUNTED SYSTEM, ADDING 2.68 LB/sqFT. ROOF IS (1) LAYER

COMPOSITION SHINGLE (ROOF SLOPE IS 0:12)

. ROOF JOISTS ARE 2X8" ENGINEERED TRUSSES AT 32" O.C. SPACING.
. LAG SCREWS ARE 5/16" x 3.5" AT 72" O.C. MAX, W/2.5" INTO FRAMING.

. BUILDING IS (2) STORIES.

Roof Plan

3" fire code setbacks

(8) PV modules mounted on
roof at 15 degrest tit

Electric service entrance

Inverter

GRID Alternatives
1171 Ocean Avenue, Suite 200
Oakland, CA 94608

Title: Roof Plan Drawn By: EVH

B | R0




(2) source circuits of (4) series connected Sunpower

SPR-327NE-WHT-D 327W photovoltaic modules

For Each Module:
Voc = 64.9 VDC
Vmp = 54.7 VDC
Isc =646 A
Imp=598A

P—— Isc =646 A

Voc = 260V (STC)

(2) 1/C #10 AWG USE-2

(1) 1/C #10 AWG Bare Cu Gnd
in free air

Junction Box

=

[+— Imax =8 A
Vmax =276V
(2) 1/C #10 AWG THWN-2

(1) #10 THWN-2 Gnd
in 1/2" EMT conduit

DC

240V electric
service from
utility

100 A, 2 pole, main ———(
service breaker

20 A, 2 pole, ——-(

backfed solar
breaker (Murray)

|||—

o— Imax = 11 A

(3) #10 THWN-2
(1) #8 Gnd

in 1/2" EMT conduit

(1) PV Powered PVP2500 2.5 kW inverter
with integrated DC and AC disconnects

NOTES:
1. THE PV SOURCE CIRCUIT IS NEGATIVELY GROUNDED.
2. WIRE AND SIZES ARE AS INDICATED OR LARGER.

3. ALL EQUIPMENT IS BONDED BY MECHANICAL MEANS
OR BY A GROUNDING CONDUCTOR.

4. CIRCUIT CALCULATIONS PROVIDED ON
SEPARATE SHEET.

5. EQUIPMENT LABELS PROVIDED ON
SEPARATE SHEET.

GRID Alternatives
1171 Ocean Avenue, Suite 200
Oakland, CA 94608

Title: Single-Line Drawing
Address:

Drawn By: EVH

Date: 5/30/13

Scale - NTS




36T 9TT

-t s
A A
o o
i i
R _ R
m D Seftbadk
O
L— Quick Mount QMES E-Mount
S S o] N
=)
L~ Proposed location of &
% (8) Renesola JC230M-24/Bb v
o 230W-STC photovoltaic modules Y
% - S o and (8) Enphase M215-60-2LL-52x-1G
) 215W microinverters
@ . ~ A ~ flush-mounted on 4:12 roof
@ = & L
s =
37 37 477 LN .
in EXISTING 100A Main —m\
—] - Electrical Service Entrance
= o o Signage per CEC 690.17
y See p.2, Notes 7 & 9
Y Y
| >
36T 9TT
ROOF PLAN N
SCALE 1/4" = 1'-0" @
L PL 80
IR
® SRD
g5
&
Solar
Arra
N PL42.12" v I A
¥ PL42.12' /]
— PL80 o
|
Clark St
4
PLOT PLAN D

SCALE 1/16" = 1'-0" @

EAST ELEVATION

SCALE 1/8" = 1'-0"

NOTES: Complies with CEC2013, CBC2013 and NEC2014

1. THIS IS A 1.6 kW-AC SOLAR ELECTRIC SYSTEM USING (8) RENESOLA : JC230M-24/Bb
230W-STC PHOTOVOLTAIC MODULES.

2. THIS SYSTEM IS GRID-INTERTIED VIA UL-LISTED POWER CONDITIONING MICROINVERTERS,
(8) ENPHASE ENERGY M215-60-2LL-S2x-IG 215W-STC THIS SYSTEM HAS NO UPS, NO BATTERIES.

3. THIS IS A ROOF-MOUNTED SYSTEM 150.0 SQFT, ADDING 2.5 Ibs/sdft.
FINISHED ROOF SURFACE IS COMPOSITION SHINGLE (1-LAYER). Less than 50% of roof space.

Total module (44.1 Ibs each), Microinverter (3.4 Ibs each) and Rails (0.52 |bs/ft)
weight: 380.7 Ibs

Number of attachments: 12

Weight/attachment point: 31.7 Ibs < 40 |bs >> OK

Area: 150.0 sqft

Distributed area: 2.5 Ibs/sgft < 4.0 Ibs/sgft >> OK

4. STANDARD WOOD ROOF CONSTRUCTION WITH 2x4 Rafters AT 24" OC TO
FORM 4:12 ROOF. BUILDING IS (1) STORIES.

5. LAG SCREWS ARE 5/16" x 3-1/2" STAINLESS STEEL AT 72" OC MAX
WITH MIN 3" INTO FRAMING.

6. ROOF PENETRATIONS ARE SEALED WITH GEOCEL 2300 AND
ALUMINUM SOLAR FLASHINGS.

7. MECHANICAL AND PLUMBING VENTS WILL NOT BE COVERED
THROUGH THE ROOF WITH THE MODULES.

QuickMount:
QMSC E-Mount

hr'}

IronRidge residential
"XRL" racking

PV Module

2X4" Rafters,
24" OC

5/16" X 3" SS lag screw

SOUTH ELEVATION ROOF ATTACHMENT DETAIIL

SCALE: NTS

SCALE 1/8" = 1'-0"

GRID Alternatives - Greater Los Angeles
950 Dovlen PI, Suite B, Carson, CA 90746
310-735-9762 (p) | 310-388-0288 (f)

CLC C-10, C-46 #386/533
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Enphase AC
Interconnect Cable
(1) #8 Bare Cu Gnd

{™— Terminal End Cap

AC SIDE:
Continuous Current = Imax x 1.25

(8) Renesola JC230M-24/Bb
230W-STC photovoltaic modules

For Each Module:
Voc = 37.3 VDC
Vmp = 29.1 VDC
Isc = 8.27 A
Imp=7.90A

Junction Box

(8) Enphase Energy M215-60-2LL-52x-1G
215W-AC microinverters

Nominal output current: .9 A

Nominal voltage: 240V

Maximum units per branch: 17

Icont =9.0A

(3) #10 THWN-2

(1) #8 Gnd

in 1/2" EMT conduit

Run 1" above Roof Surfaces

Modules, Inverters, and racking system

are Using Intregrated grounding

per UL 2703

WIRE SIZING CALCULATIONS

=09Ax8x1.25=9.0A

= 40A x .71 x 1.00 = 28.4 A

So that, Derate Ampacity > Continuous Current
28.4 A >9.0A >> 0K

And, Derate Ampacity > Overcurrent Device Rating
28.4 A > 20A >> OK

Voltage Drop % = Imax x ohms/kft (T-8) x One-Way Distance x 2 / 1000 / Vmin x 100
= 7.2 Ax 1.29 ohms/kft x 50 ft x 2 / 1000 / 216 VAC x 100 = .43% <1% >> OK

NOTES: Complies with CEC2013 and NEC2014

1. NET SYSTEM INFORMATION:

INVERTER MFG & MODEL NO: (8) Enphase Energy M215-60-2LL-52x-1G

EFFICIENCY RATING: 96.5%

PV MODULES PER UNIT: 1

NET NAME PLATE RATING = NModules x CEC Rating x Eff (%) = 8 x 208.9 W x 96.5% = 1.6 kW

TO/FROM
UTILITY

L 3. WIRE AND CONDUIT SIZES ARE AS INDICATED OR LARGER.

2. THE SYSTEM IS A NEGATIVELY GROUNDED ARRAY.

125A
BUS BAR

100A Main

N
4. ALL EQUIPMENT IS BONDED BY MECHANICAL MEANS OR BY A GROUNDING CONDUCTOR.

5. THE GROUNDING ELECTRODE CONDUCTOR SHALL BE #8 AWG COPPER GROUND WIRE

GEC /

AND BONDED TO THE EXISTING GROUNDING ELECTRODE SYSTEM.

6. ALL MARKING SHALL BE WHITE LETTERING ON RED BACKGROUND, ALL CAPITALS, ARIAL OR
SIMILAR FONT, NON-BOLD, 3/8" MINIMUM LETTER HEIGHT, REFLECTIVE, WEATHER RESISTANT
MATERIAL.

—— Existing 100A 120/240VAC 1P 3W
Electrical Service Entrance from utility
SCE Meter #222012-677635

7. PHOTOVOLTAIC DISCONNECT FOR UTILITY OPERATIONS
CAUTION: SOLAR ELECTRIC SYSTEM
WARNING: ELECTRIC SHOCK HAZARD. DO NOT TOUCH
TERMINALS. TERMINALS ON BOTH THE LINE AND LOAD
SIDES MAY BE ENERGIZED IN THE OPEN POSITION.

Max AC Operating Current: 9.0 A
Operating AC Voltage: 240V

8. THE MAIN SERVICE ENTRANCE WILL BE CLEARLY LABELED WITH A MAP PLACARD SAYING:

| \— 20A 2P SOLAR
— OCPD

Derate Ampacity = 90deg Rating of Conductor (T-310.16) x 90deg Temp Correction Factor (T-310.16) x Conduit Fill Factor (T-310.15(B)(2)(a)

CAUTION: POWER TO THIS BUILDING IS ALSO
SUPPLIED FROM THE FOLLOWING SOURCES WITH
DISCONNECTS LOCATED AS SHOWN

9. PROVIDE MARKING FOR ALL CONDUITS AND CABLES (MARKED EVERY 10 FEET), ENCLOSURES,
JUNCTION BOXES, ETC. INDICATING THAT THEY ARE PART OF A SOLAR PHOTOVOLTAIC SYSTEM:

CAUTION: SOLAR CIRCUIT

GRID Alternatives - Greater Los Angeles
950 Dovlen Pl, Suite B, Carson, CA 90746
310-735-9762 (p) | 310-388-0288 (f)

CLC C-10, C-46 #86/533
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Date: 05/05/2014
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Single-Line Electrical Drawing and Wire Sizing Calculations
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