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Kimandy Lawrence
April 16, 2008
2800 Watt Battery Backup Utility Interactive Photovoltaic System

System Description

This system is a grid-tied, PV system with battery back-up, with PV generation
consisting of 14 Sanyo HIP200-BA3 PV modules with a combined STC rated dc output power of
2800 watts. The modules are mounted on a custom-designed mounting structure, engineered to
withstand winds exceeding 150 mph, and are connected into seven, 2-module, source circuits.
The source circuits feed an Outback Power Systems Maximum Power Point Tracking Charge
Controller to maximize energy captured by the PV modules. The charge controller feeds the
system batteries and the inverter, which is connected to supply 120 volt ac standby loads and
also to the electric utility grid. The system is provided with all disconnects and labels required
by the National Electrical Code. Optional system performance metering and optional bi-
directional utility KWh meters are also available. The system batteries are sized for either 216,
224, 258 or 516 amp hours at 48 V for providing approximately 8, 8.6, 10 or 20 kWh of standby
power from the inverter to standby (uninterruptible) loads.

PV Charge Inverter |e » Main [¢&—>
Array Controller distribution| Utility
panel
\ 4 l
Batteries Uninterruptible Interruptible
Standby loads
Loads

Figure 1. PV System block diagram showing main system components.

When the sun is shining, power from the PV array is used to keep the batteries fully
charged. After charging the batteries, the PV power is made available to the standby loads. If
PV power meets the requirements of the standby loads, any remaining PV power is then directed
to the interruptible loads of the occupancy. If any PV power remains after the interruptible loads
have been powered, it is delivered to the utility. When utility power is available, but if PV
power is not available, standby loads are supplied by the utility. If neither utility nor PV power
is available, standby loads are supplied by the batteries. Thus, the batteries are only cycled if
utility power is lost. The batteries used are specially designed, deep cycle, maintenance free
batteries that are capable of undergoing approximately 3,000-4,000 charge-discharge cycles.
Designing the system to minimize battery cycling extends the life of the batteries.

The inverter meets the requirements of IEEE 1547 and UL 1741. This means that if it
detects a loss of utility power, it will automatically disconnect from the utility. When this
happens, only the uninterruptible loads are powered by the inverter. When utility voltage is
restored, the inverter automatically reconnects to the utility grid after verifying utility voltage
and frequency stability.

Page 2 of 17



ue|d alls

dnyoeg Alaneg yum waisks Ad aanoelaju| AN M 0082

Yy

e |

()

/

SIO|NPON ANd MSN

wswdnb3
[ ——bBuonipuod
Jamod

|[aued
uonnquisia
urepy

Page 3 of 17



133HS

‘s|re1ap BulIM 10} swellelp onewsyos 8as

laued gns
10
|[aued
uonnguisia
uren

weibeiq Jasiy waisAs

‘uondo
Jorelsauab
[@Nn} |Isso4 01

!
|

ainsopu3
peoT
Agpuers
pue
ssedAg Iauonu|
‘1o8UU092sIg

0}

H

Ainn oL

wa1SAS Ad aAnoelsu| Annn mep 0082

salleneyq
abeiols

lauanu|

19||0u0D
abieyd
1ddIN

ainsojoug
1ado
pue
108UU092SIq
od

8002 ‘9T |udy

‘069 D3N Jo sluawsaiinbal
a3yl yum saldwod Ajjny
waIsAs Ad Siup ey Aueo |

lo1saly
abins DQ

v

&«

xog

lauiquio)
oD
32IN0S

\v
S1INJJID {9d1n0S Ad

Kelry orejjonoloyd

Page 4 of 17



133HS

wa1sAS Ad aanoelaiul ANN SdN AOZT M 0082

BuLipn Aeddy Ad

‘9ouRUSIUIRW pUB 1S3) WBISAS JaIsea apinoid 01 JalaAul

Jeau ag Ajjewlou |IM S8X0( JauIquIOd 1INJJID 82IN0S "X0( JauIquiod
1INJJI2 824N0S 0} ¥9e( SINJJID 821N0S unl 0] Aem 1sag ay} uodn apioap
pINOYS 1019BJ1U0D ‘SUONBIBPISUOD J1J108ds-8)IS Jay10 Aue pue JINpuod 1o}
suoneauad Jool 1o) pasu ayl ‘uoneinBbiyuod Jool ayl uodn Buipuadag

‘awrel) Bununow Aelre

]0 UON23S Yyoea punolb 01 swel) Bununow Aelle pue sawel) ajnpow

usamyag sdijo Buipunosb paisi-1N 8snN 19ay-199 ‘0S|l Se yans ‘feund 10a1ip
Jo} panoidde Jaddoo pauun aq 01 sbn| punois “snpow yoes uo sbn| punoib
ul-Ae| 01 xoq uonounl woJy J01onpuod Bulipunolb Jaddod areq pijos OT# doo

'S00|q] [BUILLISY GT YIM ,¥X,8X,8 SI ¥ X0og uonaung

"$10199UU02 DN 2dA)
Buppool paisi-1n Buisn ‘Butim usdo Z-3SN ZT# YUM palim ale ssiNpoN Ad

0,52 Je painsesw sajnuenyd
V 66°¢ = | aInpojy

V €8°€ = %] s|npop *S10}99UU0D M_m_.wc%oowmcv_
A 8'SG = “"A 8|npon isimg 8sn jou 0@ N e 7
A 299 = °A SINPO “xoq uonoun( ul OT# T pue ¢-NMHL ¢T# V1
M 002 = "'d oImpol $400[q feurio) o -1 sunouo s
€v9002-dIH oAueg ale sanpojp Ad pasi| 1N Ajuo asn o

8002 ‘9T |udy

‘069 D3N Jo siuawalinbal
ay} yum saidwod Ajjny
walsAs Ad siup yeur Aiso |

& dle alo dlo @|e dle ol alo ele &|e o

© @O

@

Page 5 of 17



133HS

'SUOI123UUO0D DV
13143AU] J0)
-3 198Ys 995

walsAS Ad aandesa AlNN SdN A0ZT M 0082

Buuim 0a waeishs

‘Burim pasodxa
a|npow pue sa|qed Alened Joj 1dadxa Zz-NMH.L S! Buuim ||y 810N

8002 ‘9T |udy

‘069 D3N Jo swawalnbal
ay) yum saldwoa Ajjny
walsAs Ad siup reys Aiiso |

‘palinbai sI walsAs Jo ued D Jo
Buipuno.b 1 a1e|d punolb 1o pos punoib o}
1010NpuU02 8p0I1d8|8 Bulpunoib 9# asn

(93°d @953)
N 8¥
+mm:m:mm_ | uopesiyoads
L o ! wia)sAs erep
v \ Jad unys
8Y79EXAND
1818AU|
no oe
N - 02
uroe uwop VS.T oz
0/2 //_\.Ih _ _ w m 101Ssally
o W ] abing
o ol 9# 71
M oo \\w/..
R o#
09-XI o# T
IET[[e1[]e}e} L W
abreyd ot#
Ino +e .7 Lpre_e—
Ul+e e U o# 9 pe
1a49 V0S S
2d00SM4 v e
€
A\
N N
H A
+ VOT
NdSd

Z-3'dass
/-T S1N2.ID 82IN0S

Page 6 of 17



133HS

8002 ‘9T |udY
wasAs Ad aanoeIslul ANBN SN AOZT M 0082

'069 D3N 10 suawsaiinbal

ay) yum saidwod Ajjny
@c_¥_>> v EOHW\AW walsAs Ad SIul reyl Aiao |

"Z-NMHL SI Bulim e
sa|ged Alaneq pue Bulim ajnpow 1oj 1deoxg

"paa} AN 01 passedAq s

J9UBAU| ‘Paso|d Y pue uado g uaypn

‘speo| Aouabiawa 0] pa1oauu0d si
JauaAu| ‘paso|d g pue uado v Usyii«

‘a1e|d 1o pos punoib o asn
aue Ov00sMd __om_uom_wmch m_ugm%%ucmo mwwﬂom_m
|sued 1o e Buipunoub J| "fennau wol) pale|osl

uonnqusig < o [al Jojonpuod Buipunolb daay
urep N N "SuUNJ 1INPUO? |je Ul 10]oNPU0d
- SnalY A||om Samn Buipunosb wawdinba OT# 8sn
\ fapuers Y557, L1 oums
J 7, || ssedid 879E-XAND
— Indino M009E
N ~ _otm>c_ JaudAU|
* ./m\u ofF ® 1nooe
oﬂm&@fw of * N urop,
(uonosuuoo N B W o UuroE
Rn o L -
woll pue Y09 T o
aysoddoje *_° o * o#
Josuu0d) ONd R
o V09
] uroe

ur Auinn

Page 7 of 17



G-3

133HS

8002 ‘9T |udy
waIsAs Ad aanoessiul ANnN SdN A0ZT M 0082

‘069 D3N 10 suswalinbal
8yl ynm saijdwiod Ajjny
walshs Ad siy rey Aiso |

"/8TT 3331 Ym adueplodde ul pajieisul
aq Aew sallaneq 9ai4 aoueUBUIRIN ‘pPaeas
"O3N 01 Buiplodoe swalsAs Alene( [e |eisu|

[euiwou w4 02 A8r@UV 9TS

[EUIIOU UMY 9'8  ABY®UY 17ZC
pRY pea’ pafess INOV 1085¢XAd 3pioduo) 8

PRV pesT pafess INOV LO0VZZXAd 3pioduod 8

¥ uondo Z uondo
DO QIO Sl|IS) &) D QD QD QD (&SX
/ J J J /
O DIO DO DO <2 HO () DD DI @\
SRR, Y

{y Y

[EUIWOU UMY 8  A8YDUV 9TC
pRYV pea’ psfess NOV L080TXAd 8pJoduo)d 8

T uondo
[eulwiou Ym3 0T A87®@UY 852

pIOY peaT pajeas WOV 1085ZXAd dpI09U0D
g uondo

0 Qo QIO D

0 Qo 4o s 9

0 Do @O @

»
>

oYY v .

—>

Page 8 of 17



T-N

133HS

*JUsWILal] 80BUNS J00J J110ads ay) o}
panoidde 1ueeas juelsisal AN YIIM suolrensuad jool e [eas

‘uonenfiyuod anpow oiy0ads Aue Joj syidap
uone.lauad Mai1ds WNWIUIW 10} SUOIIRINIEeD uonelslauad malos Be| aas

"1a1ea16 SI JaABLDIUM ‘PEO| pUIM [en1oe Jo Jsd g Jauyia puBlIsylim 0]
paubisap ag pjnoys unow Aelre Ad os ‘jsd 0g 1e pajel ate sanpow Ad Jeuy a1oN

"SSN.Jy 8y} olul T g areslauad 1snw maios Be)

LOT/G e ‘SassnJ] ased 1SI0M 38Ul 404 ‘snyl ‘19xoelq/q| 90y S! SIY) ‘s1exoelg-1GT
LA “IInd xew g 6809 SaNB 1 bs 2T1'9/  Jo eale Aelre [ejol e pue Jsd 08 Buisn
"SUOITRI0| BWES Je paydelie Spol uoisuaixa paroidde 0110 ssni Joo. 0] Aj10a.ip
J3UHa pajunow sjexoelg- ‘|fes Jo pus wol zzg pue ‘86T ‘.0GT .c0T rS

‘.9 1@ pauonisod s}ayoeig-1G YiM SUOI1DaS 9|Npow 9 ayl J04 |lel Yoea Unon

's|red ay1 01 padwreo are Aay) uaym
puag 10U [|IM S3npow 1eyl os paubife ag 1snw spreJ Bununo
Jquepoduw)

s|ie1aq Bununo Ae iy
wa1sAS Ad aanoesaul AN SdN A0ZT M 0082

8002 ‘9T Idy

"9poD Buip|ing epuoj4
ay1 Jo sjuswialinbal ayl yum

s31|dwo9 A|Inj walsAs Ad Syl 1ey AJniso |

18¢ €ce eLy (0]2°] 2T
1414 Z6¢ 8¢y 6.9 9T/
9¢e 09¢ T8¢ 919 8/
86T lec cee oSt 9T/S
19T 261 T8¢ 18¢ VIt
uyq| ‘peo| [emepyim s|qemo|y (ur) 1010WEIQ
T¥'0 S0 850 1.0 Aunels oyloads
n.id
sebrog | omm | woanos | owpn | o0wm

‘(§'¥ 1o 10108} A18fes sapn[oul) POOAA Ul SMBIOS 10} SPROT [eMRIPYIAA

'ssny 8yl oul ,0°Z ares1suad 1snw malos Be)
‘a|qissod se Jej se Jool .9T/S ®© ‘sassnu) ased 1SI0M 3y} 1o} ‘sny|  19xdeiq/q| 28€ SI SIU} ‘siaxoelg-T1 T2

Jo sabpa wol Aeme Aeire dasy ‘Aelle UO peO| PUIM SZIWIUIW O] yum ind xew q| G°6TT8 Sanlb 11 bs G TOT Jo ease Aelre [e101 e pue Jsd 08 Buisn
"SUOITeJ0| aWeS Je payodelle Spos Uoisuaixa parocidde 0110 ssna Jool 01 Apoalip

s|rey Bununon 822

/ /]

/[y |

i

<=

]

™

N\

AN

N

s|rey Bununow ,00€

Jayus pajunow siaxdeig- ‘red Jo pus woy y6¢g pue ‘ 9vZ' 86T L0ST 20T 7S
‘.9 Te pauonisod s19xorIg-T / UM SUONISS 9|NPOW g Y J0} |12l yoea JUNoj\

Page 9 of 17



L0091l

apoD Buipjing epLoj
*9]qISsa09R S| Ae.ie Japun dnre usym ay1 Jo 9T Jardey) o
4001 PBAIND JBYI0 10 3|11 ysiueds 0} s1sod uoisuaixa Bununow 1oy poyisw areuls)y sjuawalinbas ayy yum sadwod

AIny wiaisAs Ad siy rey Ajiso |

'sa|i1 Jo Syead 1e aq 01 pasau Jou op sjuiod Juswyoene ‘Buljool Juswade|dal

10 MaU 104 "18]00J YUM sjuawydene Jo Buleas areulplood ‘Buiyoos Juswade|dal 1o Buiyoos mau Bulinp pajeisul are s1axde.ig-T 4o sisod Bununow J| 810N
NG (IUP 79/ST Yum Lpdap 7
01 9|0y puUdIXd UBY) pue Yueys Malds Jo yidap o1 ajoy 1o05id ,9T/S |11 8|0y Bununow auo Ajuo aney S)aydeIg-1 92uIs ‘smalds Be| SS ,.7X .9T/S

asn ‘sjeyoeig-T papualxa Jo4 'S1sod UOoISUSIXa JO pealsul Slaxdrig-T PaPUBIXa |felsul 0] pasn ag Aew ainpadoid awes siyl 910N

'sysod Bununow 01 sjres Bununow Aeire Ad Bununow 1o} s19xoeig-1 yoeny gt
‘leas pue a1 Jo adeys 01 puag -a|n Jo doy uo pue 1sod uoisualxa Jo doi Jano Bulyse|y wnuiwnfe ,Gx,5 [euonippe |eisu| :reuondQ ‘TT
‘Aressadau §I sassni Buofe sadelq X2 [[eisu] '0T
‘pajeas aJe suonenauad |e ains aq 0] Alquasse do) 01 1uefeas [euonippe Alddy ‘6

‘'Speay Malds Japun Jaysem 30| pue Jaysem Jej} Buisn
‘ssnJy 0] Aj21n2as aseq 1s0d uoIsualxa uaise) pue ‘smalds Be| 0] Juejeas Ajdde ‘aseq 1sod uoisuaixa Jo wonoq o1 Jueeas A|[ddy 'g
*Jo0J ul sajoy yum paubife sajoy yum juswAepspun Jool Jano abueyy adeld /2
‘(sojoy aseq 1sod uoisuaixa Jo suoiedo| 1e abuejy ul pajLp sajoy ,9T/S) abuejy wnuiwnpe X, Jo wonoq 03 jueeas Alddy ‘9
UG UP 9T/ UM, 01 Sajoy Jo ypdep pualx3 g
‘Ma12s Jo uoiuod papealyi-uou jo yidap 01 Ajuo |jug ‘aseq 1sod uoIsualxa Jo suonedo| e Bupjdap j0ol ybnosyl smaiods be| SS Joj sajoy 10id . p/T 1M ¥
"S9SSNJ] 8Y) U0 palaluad ag pinoys sajoy Bununoly -1uswAeapun uo aseq 1sod uoisualxa oy sajoy Bununow ey €
‘JuswAeIapuUN ol Bumno ploAy T dals Ul pajjlp 8]0y J01ed0| U0 Palaluad | Ul 3|0y Ja1oWelp .7 MeS g
Q UP L,ZE/S UNM W0NO0g WOl SSnJl Jo Ja1uad ybnoay Bulip Aq Jool uo 1sod uoIsuaixa 4o} uoiredo] sulwialed T
:s1s0d uoisuaix3 Buiyodoene Ioj ainpadold

‘|relap Buimelp unow

Aelle uo umoys suoisusawip 0} SI3YSemxd0|
Bulpioooe sisod uoisuaixa adedg  PUB SISYSEM Jejj yIm 9delq ,7X.¢
SMal0s Be SS WX b/T [feuonippe reuondo
/
v aoelg | SsnJ
ssnil feuondo | 1 mc_v_om_o jooy ssni|

abue|4
IV VX7

IIL Te| Jo [aireg ﬁ
. ]

Page 10 of 17



PV Circuits

Source Circuits #1-7
Output Circuit #1

Charge Cont Circuits
Charge Cont 1 Output

Inverter Circuits
DC Input

AC In

AC Out

Voltage Drops
Circuit

PV Source Circuit
PV Output Circuit
Charge Cont Output
Inverter AC in 1
Inverter AC out

Wire Size
#12
#10
#8
#6

ISC
3.83
26.81

26.4

| (rated)
85.0
60
60

111.6
111.6
52.0
120
120

Q/kft
1.98
1.29

0.809
0.51

1.25lsc

4.79
33.51

1.25]
33.0

1.25xI

106.3
75
75

3.59
14.36
26.4
46
46

1.56lc

5.97
41.82

1.561
41.2

L
155
10
5
51
51

Wire Size
#4
#3

#2

Conductor Ampacity Temp

#12 THWN-2
#6 THWN-2

Conductor Ampacity Temp
#6 THWN-2

2/0
#6
#6

2% V.D.

Q/kft
2.0056
7.7716
3.9354
0.5115
0.5115

Q/kft
0.321
0.254

0.201

30°C Temp Conduit

Derate Fill

30 60 0.71 14

75 50 0.82 2
30°C Temp Conduit

Derate Fill

75 40 0.91 2

Charge controller output current limited to 60A
conductor

ampacity C.B.

195 175 A
75 60 A
75 60 A
Wire
Size
#12  use # 8 from 58 feet to 90
#6
#6
#6
#6
Lowest Array Temp deg C -10
Highest Array temp deg C 65
Highest Array Vo 153.75
Lowest Array Vo, 90.62
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Conduit Derated
Fill Derate Ampacity
0.5 10.65
1 61.5
Conduit  Derated
Fill Derate Ampacity

1 68.25



Site Information for Wind Loading of PV Array
Owner: Rufus Barber
Address: 899 SW 14™ Ave.
City: Boca Raton, FL 33486

For wind analysis, obtain information from Building Department,
Florida Building Code (Edition in force) or ASCE-7 (Edition in force).

Basic Wind Speed: 140 mph

Building Category: residential (per definition in ASCE-7)

Regular Building Shape? yes (per definition in ASCE-7)

Exposure Category: B

Mean Roof Height: 15 ft

Exposure Category C Multiplier: N/A

Importance Factor: 0.77 1.00 1.15  (per ASCE-7)
Height Adjustment Factor (roofs higher than 30 ft): N/A

Topographic Factor (hilly terrain): N/A

Module Area (square feet): 12.7

Roof Zone (per ASCE-7 definitions: \interior (zone 1)\ end (zone 2) corner (zone 3)

Roof Slope: 23 degrees
Design Pressure: 20.3/-32.3 psfi

Design pressure obtained from: Florida Building Code |ASCE-7| Other
Is roof supported by engineered trusses? no

Will the roof support an additional 3 psf dead load from the PV array? no
12/3/07
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Lag Screw Truss Penetration Calculations For Southern Yellow Pine

Obtain wind loads from wind load maps or building official.

6 Sanyo HIP Modules
Total Area (sqft) | 76.1 | 76.1 | 76.1 | 76.1 | 76.1 | 76.1 | 76.1 | 76.1
Wind Load (psf) | 50 60 70 80 90 100 110 120
Total Wind Load (Ib) | 3806 | 4567 | 5328 | 6090 | 6851 | 7612 | 8373 | 9134
# L-Brackets | 10 10 10 15 15 15 15 15
Load per L-Bracket | 381 457 533 406 457 507 558 609
1/4" Lag Screw Truss Penetration
(] 135 | 163 | 190 | 144 | 163 | 1.81 | 199 | 2.17
5/16" Lag Screw Truss Penetration
(] 2115 | 138 | 160 | 1.22 | 1.38 | 153 | 1.68 | 1.83
3/8" Lag Screw Truss Penetration
(] 100 | 1.20 | 140 | 1.07 | 120 | 1.33 | 147 | 1.60
8 Sanyo HIP Modules
Total Area (sq ft) | 101.5 | 101.5 | 101.5 | 101.5 | 101.5 | 101.5 | 1015 | 101.5
Wind Load (psf) | 50 60 70 80 90 100 110 120
Total Wind Load (Ib) | 5075 | 6090 | 7105 | 8119 | 9134 | 10149 | 11164 | 12179
# L-Brackets 14 14 14 21 21 21 21 21
Load per L-Bracket | 362 435 507 387 435 483 532 580
1/4" Lag Screw Truss Penetration
("] 1.29 1.55 1.81 1.38 1.55 1.72 1.89 2.06
5/16" Lag Screw Truss Penetration
()] 209 | 131 | 153 | 116 | 131 1.46 1.60 1.75
3/8" Lag Screw Truss Penetration
(V] 095 | 114 | 133 | 1.01 | 114 | 1.27 1.40 1.52
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Solar Family
Battery Backup Grid-Connected Photovoltaic System Standby Load Summary

Load VA I, Amps Est Daily kWh
Refrigerator 300 2.7 2.0
Lighting 900 7.5 2.0
Microwave 900 7.5 1.0
Computer & TV 360 3 1.0
Garage door & lights 1000 8.3 0.2
MBR Outlets 600 5 1.0

Totals 4060 34.0 7.2

(THIS TABLE APPLIES ONLY TO BATTERY BACKUP SYSTEMS)

Note that the Outback GVFX3648 Inverter will supply a maximum of 3600 watts if the utility
grid is down. When the utility grid is up, the inverter will pass through 60A @ 120V, or 7200
VA. If the utility grid is down, the system operates as a stand-alone PV system and is thus
subject to the provisions of NEC 690.10(A). When the utility grid is operational, the PV system
loads are subject to NEC 220.

Note also that the PV system can be expected to generate approximately 11.2 kWh per day as
long as the day is mostly sunny. In the event of a utility outage, run times of loads may need to
be adjusted on a daily basis to avoid having the inverter shut down if the battery state of charge
reaches the minimum allowable limit of 44 volts. The estimated daily kWh loads in the table are
based on assumed standby operation.

When the utility is in operation, the kWh consumption is no longer limited by battery capacity,
since the grid will supply 5760 VA continuously (60A C.B.) via the inverter if necessary.

Summary of Major Equipment Manufacturer, Model and Listing/Compliance

Item Manufacturer Model Listing/Compliance
PV Modules Sanyo HIP-200BA3 UL
Source Ckt Combiner Box Outback Power PSPV ETL
DC Component Enclosure Outback Power PS2DC ETL
GFDI Device Outback Power OBDC-GFP2 ETL
MPPT Charge Controllers Outback Power MX-60 ETL
Inverter Outback Power GVFX3648 ETL (to UL1741)

AC Component Enclosure Outback Power PS2AC ETL
Storage Batteries DEKA 8AGC?2 AU
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Battery Backup Grid-Connected Photovoltaic Standby Power System Installation Notes

Following is a brief summary of equipment installation notes. The owner and the
installer will be provided with all manufacturers’ instruction manuals as well as a copy of the
materials that have been submitted to the Florida Solar Energy Center for design review of the
system.

I. PV Module Installation

A. Electrical Notes

1. Modules are prewired with #10 USE-2 conductors with molded W/P connectors.
Use only the connectors provided for connecting modules in series. Do not cut
connectors off except when connectors are terminated in junction boxes where
conductors transition from USE-2 to THWN-2. Do not disconnect connectors
under load.

2. Module output is DC. Twist-on connectors are not suitable for use with DC. Use
only the terminal strips provided in the junction boxes for wire junctions.

3. Use cord connector strain relief at junction box entries of module open wiring
conductors. Be sure connectors are tightened sufficiently to prevent water entry
into the junction box along the wires.

4. Use lay-in ground lugs provided for grounding modules. Mount ground lugs to
modules using #10-32 self-threading stainless steel bolts, nuts and lockwashers that
are provided with the lugs. Use #10 solid bare wire in continuous runs to ground
modules. Removal of any module from the system must not affect the grounding
of the remaining modules. The ground wire is junctioned to a #10 green grounding
conductor in a junction box as shown on the system electrical schematic diagram.

5. Bond all array mounting structure to modules using approved bonding clips. Use
one clip for each individual length of mounting rail.

6. Strap all module open wiring neatly to the mounting frame using UV resistant wire
straps.

7. Follow Florida Building Code requirements for any electrical conduit that may be
run along the roof.

8. If DC wiring passes through building interior space, NEC690.31(E) requires that
the wiring be enclosed in metallic conduit up to the first readily accessible
disconnecting means.

B. Mechanical Notes
1. Use Stainless Steel hardware to attach PV Modules to PV Array mounting frame.
2. Follow module mounting detail shown in mechanical drawings of mounting frame.
3. Use anti-seize compound on all stainless steel threads.
4. Coordinate sealing of all roof penetrations with roofing contractor.
5. Use Stainless Steel hardware to mount array frame to roof trusses.
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Il. Source Circuit Combiner Box Installation

Follow manufacturer’s instructions.
I11. DC Disconnect Enclosure Installation

Follow manufacturer’s instructions.
IV. System Batteries Installation

Follow manufacturer’s instructions and install in accordance with NEC requirements.
Maintenance free batteries will only need to be vented at the top and bottom of battery container
to keep the batteries cool, as per IEEE 1187 and the terminals will need to be protected from
accidental short circuits. Flooded lead acid batteries must be vented to the outside at the top of
the container with additional vents at the bottom to let air into the enclosure. For flooded
batteries, seal off conduit leading to the DC equipment enclosure.

Use only UL listed cables and cable lugs crimped with approved UL crimping tool.

V. GVFX 3648 Inverter Installation

Follow manufacturer’s instructions for installation and programming via the MATE
system controller.

VI. MX-60 MPPT Charge Controller Installation

Follow manufacturer’s instructions for installation and programming via the MATE
system controller.

VII1. Balance of System (BOS) Component Installation
The balance of system components are shown on the electrical schematic diagram. These
are standard AC components that require wiring according to NEC, using standard wiring

practices. In particular, the point of utility connection (PUC) has been designed to meet the
requirements of NEC 690.64(B).
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"Walls

AC Energy

Cautions

& G
Cost Savings
Station Identification Results
City West_Palm_Beach Solar AC Energy
— Florida Month Radiaztion Energy Walue
. EWhmiday) || BV &)

Latitude: 266587 N 1 331 201 18.09
Longitude: B0.10% W 2 3.89 217 19.53
Elevation: 6m 3 477 289 26.01
PV System Specifications 4 5 46 219 2871
DC Rating 2.8 kW 5 573 348 3132
DC to AC Derate Factor:  ||0.7770 5 5 46 312 232 17
AC Rating 22 kW 7 568 336 30.24
Array Type: Fixed Tilt g 538 318 28.62
Array Tilt 22.0° g 487 279 25 11
Array Azimuth: 90.0° 10 416 247 22.23
Energy Specifications 11 2 45 200 12.00
Cost of Electricity: 9.0 ¢lWh 12 3.03 181 16.29

Tear 4,60 3247 292,23
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