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ELECTRICAL SYSTEM SUMMARY

524.16 KWP

(1664) SPWR 315W MODULES
8 MODULES/STRING
208 STRINGS TOTAL

SOLAR PANELS

TYPICAL RMR (METAL ROOF) SUB—ARRAYS

METAL ROOF DECK

NOTE: SOLAR ARRAY LAYS ON LOW-PROFILE
RACKING SYSTEM & IS NOT VISIBLE FROM

THE GROUND LEVEL.

ENGINEER (STRUCTURAL)

JERRY BROCK, PE
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CODE COMPLIANCE

ALL WORK SHALL CONFORM TO ALL PERTINENT CODES, REGULATIONS, LAWS AND
ORDINANCES AS REQUIRED BY THE STATE OF COLORADO AS WELL AS 2008
NATIONAL ELECTRIC CODE
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ADJ ADJACENT
APPROX APPROXIMATE
ARCH ARCHITECT, ARCHITECTURAL
ASSY ASSEMBLY
B.U.R. BUILT UP ROOF
BLDG BUILDING
C CONDUIT
CAT CATEGORY
CB COMBINER BOX
CBC CALIFORNIA BUILDING CODE
CoL COLUMN
CONC CONCRETE
CONT CONTINUOUS
DAS DATA ACQUISITION SYSTEM
DIsC DISCONNECT
DN DOWN
DWG DRAWING
(E) OR EXIST EXISTING
E.J. EXPANSION JOINT
EL OR ELEV ELEVATION
ELEC ELECTRICAL
EMT ELECTRICAL METALLIC CONDUIT
EQUIV EQUIVALENT
FLA FULL LOAD AMPS
FLASH'G FLASHING
FLEX FLEXIBLE
FT FEET
GCR GROUND COVER RATIO
GEN. GENERAL
GND GROUND
HT HEIGHT
KW KILOWATT
L.F. OR LIN. FT. LINEAR FEET

MAX MAXIMUM
MFR MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MLO MAIN LUGS ONLY
(N) NEW
NJ.C. NOT IN CONTRACT
N.T.S. NOT TO SCALE
NOM NOMINAL
o.C. ON CENTER
P.LF. POUNDS PER LINEAR FOOT
P.SF. POUNDS PER SQUARE FOOT
PNL PANEL
PV PHOTOVOLTAIC
PVC POLYVINYL CHLORIDE DUCT
RAD. RADIUS
REF REFERENCE
RCS RIGID GALVANIZED STEEL
S.AD. SEE ARCHITECTURAL DRAWINGS
S.E.D. SEE ELECTRICAL DRAWINGS
SECT SECTION
SHT SHEET
SYM SYMMETRICAL
SYs SYSTEM
TX TRANSFORMER
TYP TYPICAL
U.O.N. UNLESS OTHERWISE NOTED
V.ILF. VERIFY IN FIELD
VERT VERTICAL
w/ WITH
WITHOUT
WO WEIGHT

SCOPE OF WORK

THIS PROJECT CONSISTS OF THE INSTALLATION OF A SOLAR ELECTRIC SYSTEM ON THE
METAL ROOFTOP OF AN EXISTING BUILDING. THE SOLAR ELECTRIC SYSTEM INCLUDES A
ROOFTOP SOLAR ARRAY AND ASSOCIATED ELECTRICAL EQUIPMENT.

THE SOLAR ELECTRIC SYSTEM WILL BE BUILT ON THE EXISTING ROOF. SUNPOWER
SOLAR ELECTRIC SYSTEMS ARE DESIGNED TO WITHSTAND WIND AND SEISMIC LOADS ON
THE EXISTING METAL ROOF, USING PRE—ENGINEERED ATTACHMENT METHODS.

THE ROOFTOP SYSTEM WILL BE BUILT ON THE EXISTING BUILDING FOOTPRINT AND WILL
NOT ENCROACH ON ANY EXISTING SITE BOUNDARIES.

THE SOLAR ELECTRIC SYSTEM IS DESIGNED SO THAT IT WILL NOT IMPACT ROOFTOP
ACCESS, ADA COMPLIANCE, FIRE DEPARTMENT CONNECTIONS, LANDSCAPING, VEHICULAR
SITE ACCESS, OR PARKING & LOADING AREAS.

APPROVALS - FOR OFFICIAL USE ONLY
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RICHMOND, CA 94804

(510)540-0550

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,
DISCLOSURE, OR USE WITHOUT SPEGIFIC WRITTEN AUTHORIZATION OF THE
SUNPOWER CORPORATION IS STRICTLY FORBIDDEN.
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L — PV MODULE, TYP. P5000 UNI-=STRUT EDGE OF DECK, TYP.
| CHANNEL & CLIP, TYP. ,////7
/ 7
2ot (ﬁ‘\\ 1 o / o = B
a £ B . .
4/// =/ 15 ‘//////rfJUNCﬂON BOX, TYP.
(4) 1/4—20 HEX BOLT I RN
W/ LOCK WASHER \ Ny
<100
DC COMBINER BOX d - s . A .
CONDUIT OFFSET AS REQ'D 1 i g 4
PV ARRAY i 2N i i i
WIRE GUTTER NG ZIP TIE OR CLIP WIRES
(NEMA 4R RATED) TO KEEP NEAT &
AS REQUIRED FOR CLEAR OF SHARP
WIRE MANAGEMENT EDGES, TYP.
DC CONDUIT TO
COMBINER BOX\ = T~ 5 o 2 2
DRILL WEEP HOLES IN
CONDUIT FOR DRAINAGE
PRIOR TO RUNNING W\RE\
B0t ci ~ ot B2 ot
\HOME RUN WIRE IN —
DECK TROUGH, TYP.
5 DC COMBINER BOX MOUNTING DETAIL
SCALE: 17 = 1-0" | I i I i
B jut jod jut
1 TYPICAL PLAN VIEW
SCALE: 1/2" = 1"-0"
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8
MODULE _ o |-
SPACING
(TYP)
PV MOUNTING & GROUNDING
CLIP (P/N 106004) 120 x 2" BOLT (P/N 106095) CLIP (P/N 106004)
CHANNEL NUT

(P/N 105716)
UNI=STRUT CHANNEL P5000

PV MOUNTING & GROUNDING

UNI=STRUT CHANNEL P5000

CHANNEL NUT (P/N 105716)
PV MODULE OR EQUAL PV MODULE OR EQUAL
UNI=STRUT CHANNEL P5000 T
OR EQUAL s - \\\
 \
PV MODULE

PV MOUNTING & GROUNDING H —
CLIP (P/N 106004)

BUTYL TAPE OR EQUIVALENT
EDGE ,SPACER UNDER CHANNEL 1

- (P/N [106477)

113

16
MODULE _J
FRAME
DEPTH

—

~

1/4=14 GALV. BUILDEX

TEK SCREWS W/ SEALING
NEOPRENE WASHER OR HEAD
6”7 0.C. IN ZONE "A”

12”7 0.C. IN ZONE "B”

+— (E) 20GA METAL DECK

S,
(E) 20GA METAL DECK
1/4—14 GALV. BUILDEX TEK SCREWS
W/ SEALING NEOPRENE WASHER OR HEAD

6" 0.C. IN ZONE "A”
127 0.C. IN ZONE "B”

(P/N 105716) [ ) :
‘\\\(E) 20GA METAL DECK

ARRAY ATTACHMENT DETAIL — END CONDITION

CHANNEL NUT 1/4—14 GALV. BUILDEX TEK SCR

W/ SEALING NEOPRENE WASHER
6”7 0.C. IN ZONE "A”
12”7 0.C. IN ZONE "B”

ARRAY ATTACHMENT DETAIL

ARRAY ATTACHMENT DETAIL

4 JSeALE: 67 = 70" 3 JScalE: 67 = 10" 2 JSCALE: 67 = 10"

NOTE: INSTALL TEK SCREWS PER MANUFACTURERS’ RECOMMENDATIONS TO ENSURE PROPER
SEATING WITHOUT STRIPPING SUBSTRATE. DEPTH SENSITIVE NOSEPIECE IS REQUIRED.

KL&A, Inc.

Structural Engineers and Builders

1717 Washington Avenue, Suite 100
Golden, Colorado 80401
P: (303) 384 9910 F: (303) 384 9915

Golden, CO e Denver, CO e Loveland, CO e Basalt, CO
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INVERTER SYSTEM "B”

INVERTER SYSTEM "A”

TOTAL ARRAY RATING

RMR PV ARRAY
262.08 KWP
832 MODULES, SUNPOWER SPR—315E-WHT
8 MODULES PER STRING, 104 STRINGS
STRING AMPERAGE: 5.76A IMP, 6.14A ISC
STRING VOLTAGE: 437.60V VMP, 516.80V VOC

RMR PV ARRAY
262.08 KWP
832 MODULES, SUNPOWER SPR—315E—-WHT
8 MODULES PER STRING, 104 STRINGS
STRING AMPERAGE: 5.76A IMP, 6.14A |SC
STRING VOLTAGE: 437.60V VMP, 516.80V VOC

RMR PV ARRAY
52416 KWP
1664 MODULES, SUNPOWER SPR—-315E-WHT
MODULE RATING: 290.00 WPTC
8 MODULES PER STRING, 208 STRINGS
STRING AMPERAGE: 5.76A IMP, 6.14A ISC
STRING VOLTAGE: 437.60V VMP, 516.80V VOC
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RMR PV ARRAY
8 MODULES PER STRING

36 STRING
FRRY T 395 | COMBINER
BOX (TYP)
{ SEE SHEET
! 70 4 poLe 3 POLE LR
| DC UNFUSED DC UNFUSED | NUMBER AND,
DISCONNECT DISCONNECT | SIANG OF DI
(TYP) (TYP)

INVERTER SYSTEM A

é DC INTERFACE

SMA: SC250U
97% EFF
POS. GND

TO DAS
SEE SHEET E2.1

AC INTERFACE
3¢, 3W, 301

INVERTER SYSTEM B

DC INTERFACE

o
(5]
—
5]
[°5)
NI
<
a
i {
o
=0

SMA: SC250U
97% EFF
POS. GND |

AC INTERFACE

FLA 39, 3W, 301 FLA

37 C—EMT:

#3 AWG THWN-2

|
‘ (1)
€F>— (3) 500 kCMIL THWN-2,
W
|
|
|

#1/0 AWG THWN—2 GND

VOLTAGE CONTROL REFERNCE

NOTE

SWITCHED AS SPECIFIED IN THE DRAWINGS.

g

(FOR SUNPOWER ARRAYS ONLY):
SUNPOWER MODULES ARE TO BE POSITIVELY GROUNDED.
THIS REQUIRES THAT POSITIVE CONDUCTORS BE UN-FUSED
AND UN-BROKEN FROM THE ARRAY TO THE INVERTER'S DC
TERMINAL AND NEGATIVE CONDUCTORS BE FUSED AND/OR

~

TO SVC XFMR

VISIBLE UTILITY

DISCONNECT

t

l) 2500A 1) 4000A

|
|
LOCKABLE |
|
|
|

(E) SWITCHBOARD NORTH "SWBN”
6000A, 480/277V, 3¢, 4W, B65kAIC

——> TO BLDG LOADS

(E) PV SWITCHBOARD
1200A, 480/277V, 3¢, 4W

O

\I B00A" I> l)

EXISTING /: T
GROUND =

@)
ELECTRODE 3) 500 KCMIL THWN-2,
=)
\ (1)
\
\
\
\

(N) SWITCHBOARD

800A,

480V, 3¢, 4W, NEMA 3R

800A
L, —— — — 9 400A 400:5 e
=
\ I 800AF [ — e
‘ 800AS (2) 3" C—PVC, IN EACH:
| 10 0AS | (3) 500 KCMIL THWN-2,
\ (1) #2/0 AWG THWN—2 GND,
| ‘ (1) #1/0 AWG THWN-2
400A 400:5
R — e A - A 10 DAS | VOLTAGE CONTROL REFERENCE
[ |
}\ 0 DAS
GND —
LLi*i*i*i*i*i*i*i*iij iiiiiiiiiiiiiii ]

(E) PV SYSTEM

3" C—RGS, IN EACH:

#2/0 AWG THWN-2 GND,
#1/0 AWG THWN-2
VOLTAGE CONTROL REFERENCE

RICHMOND, CA 94804
(510) 540-0550
THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,
DISCLOSURE, OR_ USE WITHOUT SPECIFIC WRITTEN AUTHDRIZATION OF THE
SUNPOWER CORPORATION IS STRICTLY FORBIDDEN

SUNPQWER

ENGINEER’S STAMP

GENERAL ELECTRICAL NOTES:

GENERAL ELECTRICAL NOTES:

250.52 & 250.53

Q@O O

PROVIDE CONTINUOUS PATH FOR GROUND CONDUCTOR FROM THE AC SWITCHGEAR TO THE EXISTING SWITCHBOARD GROUND
BUS. GROUNDING ELECTRODE CONDUCTOR TO SERVE AS EQUIPMENT GROUND.
EQUIPMENT ALONG THIS PATH TO THE GROUNDING ELECTRODE CONDUCTOR TO ALLOW FOR CONTINUOUS RUN.
PROVIDE LAY—IN LUGS TO TAP GROUNDING ELECTRODE CONDUCTOR.

PROVIDE LOAD SIDE CONNECTION IN ACCORDANCE WITH NEC ARTICLE 690.64(B).

USE #6 AWG BARE CU CONDUCTOR TO BOND INVERTER GROUNDING BAR TO (N) DC GROUND ROD ELECTRODE PER NEC
REFER TO SHEET E2.1 FOR CONDUIT AND WIRE REQUIREMENTS AND MONITORING SCHEMATIC DETAILS.

CONFIRM LOCATION OF UTILITY LOCKABLE DISCONNECT PRIOR TO CONSTRUCTION WITH ENGINEER OF RECORD IF LOCKABLE
DISCONNECT CANNOT BE LOCATED WITHIN 10 FEET OF UTILITY METER.

UTILITY LOCKABLE DISCONNECT EQUIPMENT MODEL DELIVERED ON—SITE MUST MATCH THE EQUIPMENT CALLED OUT IN THESE
PLANS.  CONTRACTOR HAS THE RESPONSIBILITY TO INFORM SUNPOWER PROJECT MANAGER, CONSTRUCTION MANAGER AND
ENGINEER OF RECORD IN THE EVENT THAT A NON—CONFORMING UTILITY—LOCKABLE DISCONNECT IS PROVIDED.

PROVIDE LAY—IN LUGS TO BOND ALL

— ALL EQUIPMENT IS NEW UNLESS OTHERWISE NOTED.
— ALL DC COMPONENTS SHALL BE LISTED FOR 600VDC.
— CONDUIT ENTRY/CONNECTION TO ELECTRICAL ENCLOSURES SHALL BE SUITABLE FOR GROUNDING (PER
NEC 250.97) AND SHALL BE SEALED AGAINST ENVIRONMENT.
— ALL NEW EQUIPMENT TO HAVE AN AIC RATING GREATER THAN OR EQUAL TO THAT OF THE EXISTING
EQUIPMENT UNLESS OTHERWISE NOTED
— CONSULT INVERTER INSTALLATION GUIDE FOR WIRING METHODS AND OPERATING PROCEDURES.

— INVERTER—INTEGRATED PROTECTION INCORPORATES THE FOLLOWING PROTECTIVE FUNCTIONS (PER
UL—1741):

50/51 PHASE OVERCURRENT

59 OVERVOLTAGE

27 UNDERVOLTAGE

810 OVERFREQUENCY

81U UNDERFREQUENCY

51N GND FAULT DETECTION & INTERRUPT
ANTI-ISLANDING PROTECTION

INVERTER DURING DAYLIGHT HOURS.
EMPLOYED DURING INSTALLATION AND MAINTENANCE OPERATIONS.

— DC VOLTAGE FROM THE ARRAY IS ALWAYS PRESENT AT THE DISCONNECT AND DC TERMINALS OF THE
LIVE WIRING SAFETY AND CAUTIONARY PRACTICES SHOULD BE
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COMBINER BOX A1
288 STRINGS
COMBINER BOX B1

288 STRINGS SUB-ARRAY 1 SUB-ARRAY 2
288 MODULES 288 MODULES
36 STRINGS 36 STRINGS

COMBINER BOX A1 COMBINER BOX A2
' ENGINEER’S STAMP
= COMBINER BOX A2
L — 288 STRING N
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EQUIPMENT PAD ON GROUND or =
(ONLY DISCONNECTS SHOWN) — o
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SUB-ARRAY 3 SUB-ARRAY 4 (ZD O
288 MODULES 288 MODULES =
36 STRINGS 36 STRINGS \ é
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a s
COMBINER BOX A3 — >
256 STRINGS / ggGMBS%‘RNGBOX B3 g
o
I w212
3125/
|| = . v || e
STRUCTURAL D, lpl£|S
COLUMNS (TYP.) 8le|2/8|G
A E
STRUCTURAL | >|3/518|s
FRAMING (TYP.) i A
SUB-ARRAY 5 SUB-ARRAY 6
256 MODULES 256 MODULES mm - DC COMBINER BOX *
32 STRINGS 32 STRINGS l —————— — DC CONDUIT TO COMBINER 5
COMBINER BOX A3 COMBINER BOX B3 ' — _ DC CONDUT FROM °
COMBINER TO DISCONNECT 2l e
D C WIRIN G PLAN OPPORTUNITY 004932
1 Jscae: 3/327=1"-0"
PROJECT 10862
. DATE DRAWN 7-21-10
' DRAWN BY MM
NOTES:
0 W 1"
1. DC HOME—RUN WIRES ARE TO BE ATTACHED ———
10 UNDERSIDE OF MODULE WITH ZIP—TIES
THROUGH HOLES IN MODULE FRAME SHEET
2. CONDUIT EXPANSION FITTINGS REQUIRED, E 4 A 1

PLEASE REFER TO G1.1 FOR CALCULATIONS.
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COMBINER BOX A1
288 STRINGS

COMBINER BOX B1
288 STRINGS

COMBINER BOX A3
256 STRINGS
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35 135 36 36 ] 35 36 36
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SUNPOWER

315 SOLAR PANEL

EXCEFTIOMAL EFFCIENCY AND PERFORMAMNCE

SUNPOWER

315 SOLAR PANEL

EXCEPTIOMAL EFFICIENCY AND PERFORMANCE

BENEFITS
Effici

SunPower™ Sclar Panels are the maost
afficient photovoliaic pansls an the
markst todoy.

More Power

Qur panels producs moms power in
the same amount of space—up to 50%
more than comventional designs and
1003 mare than thin film solar panels.

Reduced Installafion Cost

More power per panel means fewsr
panels per install. This soves bath fime
and meney.

Reliable and Robust Desigr

Proven materials, tempered front glass,
and o sty anodized frame alkewr
panel to oparate reliobly in multiple
mounting configurations.

SPR-315E-WHTD

The planet’s most powerful solar panel.

The SunPower™ 315 Solar Panel provides feday's highest sffickency

ard perfarmance. Utlizing %6 backcontact sokar calls, the SunPower

315 delivers a kol panel conversion efficlency of 19.3%. The 315

panets reduced voliogetemparature cosfficlent, antiveflective glass and
| kswdight perf altributes provids ding energy

delivery per paak power watt.

SunPawers High Efidancy Advantags - Up 1o Twica ths Powar

ThnFilm  Cemventonal SurPowsr
Paak Wt / Parsl 45 25 a5
Effickney 9.0% 12.8% 1593%
Poak Watts / F jm3 8190 12 (0128 18 (193
Abaut SunPawer

SunPower designs, manufactures and delivers highperformancs
salar ekctric technolagy worldwids. Our high-sfficiency solar calls
generale up to 50% more power than conventional salar cells.
Our highparfarmance salar panels, rocftilas and frackers deliver
significanty mare enargy than competing syskems.
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Electrical Dara
Ve 2z cam e 1, st

Pack Powar [+5/3%) Frrax: AW
FRoled ‘clinge .‘I"PF 4TV
Foted Current I,,", 5ThA
Cpan Circuil Yeliage Ve 48V
Short Circuit Curant [ [ALEY
Messirum Sl Yeliage uL a0V
Temparates Coaliziants

Paswer 238% /K

Wlnge (Vo) ITEdnV S K

Coret L] 3304 /K

(=5 454l

Sarea Fuse cting 154
Mechanical Daba

Selar Calbs 6 SunPowsr dbback cortadt menecrysialing

Frort Glaze High traremissian fempered dioss with

antrsflective (AR coating
Jnclon Box IP55 rated with 3 bypass diodes
Cimanstons: 22 x 155 x 128 mmi

¥ Curve

600 W

Cumant ()

0w

o e 9w 3 A 0 s T
Voliags 1
Corsette dparch
Tested Cperating Conditions
Temperaturs 40 Flo 4185°F [40° € 1o 4 85" C)
nclond 50 o245 b (2400 Pl o Lnc - g

Impact Reststance  Hail 1n [25 mm) of 52mph (23 m/s)

Warrantiss and Carfifications

25 yaor [imited powsr womanty
10 year imited product wamanty
Tesketo LL 1702, Chass C Firs Ratng

Cutput Cables. 1000mm kngth cables / MubConiod (MIC4] connscion ‘Wanantss
Frme amodizsd alurinum ally typs 6063
Jback]; sacking pins
Waight A1 0 ke 18.6 kg Cartfications
Dimensians
o - - )
]

PV _CUTSHEETS

2 SCALE:

SUNPOWETCOrp. com
e I 2348 o [

> 97% CEC weighted
efficiency

> Integrated isclation
transformer

> Graphical LCD interface

> Sunny WebBox
compatible

> Oplicnal combiner boxes
> Install indoors or out

> UL 1741 / IEEE-1547
compliant

SUNNY CENTRAL 250U / 500U

!

The ideal inverters for large scale PY power systems

The e Sunary Centrols. hava integroted isolation frondormers and deltver e highed eficiendes
available fer large FY inverlers, A completely updated user interfoce faalures o large 1D that
fproviclas o graphical view of the deiby plont produdion as well as the ssaius of the iartar and the
wtility qrid, With the sptional Sunmy WebBox users can now choose from sither B5485 ar Bihemeat
boissindl camimimications, Dasignad for aosy instollalion, opsiafion aid pedeimanos montaring,
e Simmy Cantlis tha idenl cheia for your lorgs scala PY projst.

SMA 250

Technical Data

SUNNY CENTRAL 250U / 500U

Trmiter Tachnckiy

AL Fraquancy (il
i THD)

rhgurablabom 300 - 500 Y |

Complmos

DOphanal
Sunny WebBox

www. SMA-Americacom
Phone 916 625 0870
Toll Frea 388 4 SMA USA

INVERTER

SCALE: N.T.S.
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SMA America, Inc.

CA 94804
(510) 540-0550

RICHMOND,

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,
DISCLOSURE, OR USE WITHOUT SPECIFIC WRITTEN AUTHORIZATION OF THE
SUNPOWER CORPORATION IS STRICTLY FORBIDDEN

SUNPQWER
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