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located withinthe La Presa ColoniaColonias are illegally stivided rural portions of land
that usually lack electrical power, running water, waste services and other basic neceghiies.
system Delta Solar is proposwgl serve the people of La Presa who cuathg do not receive
electricity or are paying too highfae for the power they do getThe seHsufficient solar
powered electrical statiowill be able to provide 24our power to the Colonia in order to
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Our design saltion to this problem consists of 5 main parts: the panels, the batteries,
the generators, the charge controllers, and the inverter. Each part plays antampand
crucial role in whatomes together as an effective electrical station that is a hecessiy
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source of powerbut also has a baelkp plan for when external forces cause the system to not
produce enough electricity. €herators serve as the backp for our sgtem. The charge
controllersserve as the brain of the systesiecidingon the amount of energy thasisent to the
houses and thamountthat is stored. The inverter transforms the direct current coming from

the panels into the alternating cunt that is sent out to the houses.

Although aur system will servéhe people of the colonias specifically, tbgerall design
is generic enough to be adapted & number of other situation®©ur solution will not only be
able to hédp the residents of LRresa, btican beeasily implemented in any of the 2,294

(olonias that exist in Texas alone.
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$250,000. The baseipe for the system is about $3300 but we have chosedn give a
somewhat ambiguous budget because of the pdssiteedof extra hardwardéparts that will
add to the overall pricelabor costs also need further resear€ur timetable has TEES making
a profit after about 6 yearsf implementingthe system. Té people of the La Presa will pay

about $168 per month for the electricity they receive.

Delta Solar firmly belieahat its design is the best choice for the people afRresa.
The system will not only provide enough electricity for the community jthwill also be
profitable for TEES. Our design is also adaptable to other situatubinsh makes it a solution

that can be implemented to other regios the country,or even the world.
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Company NameDelta Solar

Company Mission: We strive to provide electrical systems that are not only easy to maintain but

also provide a necessity overlooked by others.
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Delta Solar

Velocity Preps a four week program that allows high school studeatexperience
working in a businessnvironment. Working in teanss companies the studentgork
alongside technlogy experts an&kilpoint Allianceindustry partners that guide them through
the process of devefting and presenting a solutidn a socihjustice issueC2 NJ G KA & &St
Green Teclproject the Velocity Prep students were hired by TEES (Texas Engineering
Experimentation Station) teesearch, develop and present a designdoroftgrid electrical

station. The goal of the project is tendera solution that will providehe La Pres&oloniawith

24-hour electrical powefil K G gAf f YSSG (GKS O2YYdzyArdeQa ol
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This project is designdd assisthe people otthe Coloniady providing an electrical
energy solutionColonias are smaller subdivisgaf property whickare notreceiving
residential utilities. These areas are typically composed of lam@me individuals who bought
land illegally suldlivided by the developeMany such properties lack clean tgld he
possession of dean title indicatesi K  Fff (KS 2gySNDRa R2O0dzyYSy
payments have been made. However, because the developerdigiged the land illegally to

begin with most residents othe Colonias do ngbossessuch documents.

The Colonias are primarily located along the Mexdeuted States border and usually
lack electricity, waterhealth servicespaved roadsplumbing orother basic necessitie3.oday

there are approximately 400,000 people living in frexagColonias.

For this projectTEES has hired 20 students from Eastside Memorial to provide a
solution forthe La Presa Colonia located in Webb County, Tdx&e.most Coloniasa Presa
does nothave access to an electrical gdde topolitical and building codprerequisite issues.
The lack otlectricity prevents the residents of La Presa frasing everyday household
applianceghat require electrical engyy topower them. Out of the 508 (2@0Censugstimate)
people that reside in La Preghose who @ have energget it from generatos. This energy
costs approximately $3 per KWh and is not availal2d-hoursa day. Based on these
conditions TEES hadentified La Presa as an optimal laoa for the implementation of an off

grid electric station.
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Thesolution willspecifically helpeople in the Colonias who are not currently receiving
any type of electrical power or are paying too hafee for the power they do receive.
Currently there are thousands gdeople in theColoniasvho do not have electricityThis
means that implementing an offrid electrical station is not only a good business opportunity,
but one that is needed. The people of the Colomiesin need of powerand it isour social

responsibility to do whatever we can to help them get it.

Our proposed solution will not only benefit the people of the Colorbasijs versatile
enough to be implemented almost anywheraAt the core of our system is a simple, but
efficientarray of solar panels.e8ause our station will be completely ssiffficient it will be
able to serve rural commuitres around the country who currently face similar problems to that

of the Colonias.
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Our proposed solution fathe La Presa Colon@@nsists of installing one central solar
system that will produce enough energy to satisfy the electrical aeéd5 hoises, a one block
unit. The solar any contairs approximately 134 280-watt polycrystaine solar panels.Using
this type of module will help the overall efficiency of the station, take up less spatéelpto
reduce costThe array of panels will be mounted a structure and be placed at a fixed angle
of 21°. This angle will allow thegnels to capture th@ptimal sunlight yeafround. Each mount

will hold 8 solar panels.

Gel batteries will store energy captad during the day and allow f@4-hour power. Gel
batteriesare the best option for the systetvecause of their longer life cycl The amount of
energy stored at a given day will depend on weather conditionstla@@gower used by the 15
houses.The amount oknergy storedsdictated by the charge controllefhe station will have
2 charge controllers: one fdhe array of solar panels and the batteriesid one for the
generators Multiple circuit breakers will also be included in the system to prevent the system

from overloading.

The generators serve as a bagkforthe station.One of the main limitations fothe
system is that the sumustbe presentfor energy tobe provided toLa PresaOn the days that
the sun is not shiningn alternate option should support the solar generatiorel&ctricity. The
generators we propose using are able to run on both prapand natural gasThey will only

be utilized when the station iailing to meet demands.
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The station will have one inverter. The inverter will take the direct current coming from
the flow of electrons heated biyhe sunand convert it into the alternang current that will be
carried tothe 15 houses. Having one main inven@l boostup the overall efficiency of the

system as well as account for built in redundancies.

The last componesstof our design are the wiresvhichwill be buried undergrond to
Syadz2NBE GKS alF F¥Side 2F [t NUheywihcarry@he 50K &y a
produced by the station out to the houselhe wires will run about a mile from the station out
to the housesand be buried about 18 inches de&foltage I@s will happen during the
transtion of energy from the station andill be impacted by the distance it has to travel.

Finding an optimal locatiowhere the station can be closest &l 15 houses will be something

that will need further research.
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Financials \
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The projected budget needed to fund our systeonsists of approximately $19%0.

This amount is separated between the different components the system has. The cost of each

component is represented in the table below:

Parts List Cost(unit price) Qty Total price

BEGC2-DEKA 5 275.00 60 5 16,500.00
Suntech STP280(palet 21) S 12,543.00 7 packsof21 "¢ 87,801.00
Generac guardian 5 4,405.00 2 5 8,210.00
Morningstar TS-MPPT Charge controller S 565.50 27 5 15,268.50
PV Inverter Satcon 50kw power gate plus $  17,500.00 15 17,500.00
Extra Hardware/Parts 5 50,000.00

The budgehowever,can range anyhere from $19,000 to $250,000depending on
the extra parts and hardware that the system might need. Our basic cost without extra
hardware is approximately $145,000. In our table we have included $50,000 as the possible
amount of money that will be spent on extra partabor costsandother uncalculated
expenses. This number is omgtimation and it can either be mow less than the actual

amount.

D G {2fFNDRa LINR2SOlA2Y 2 @& Kibwatkhsurtd tid NB K|
people of theLa Presa Colonia. Charging $2025 Kilowatthour will ensure the profitabity of
the system after only about $ears. This plahaseach one of the 15 houses being served by

the systempayingapproximately$168.00 per ronth, (assuming a 2.5 Kilowatt daily load).
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$350,000.00 . .
Delta Solar's System Projections

$300,000.00

$250,000.00

$200,000.00 -

Break Even Point

Revenue

$150,000.00

$100,000.00

$50,000.00 /

e=pmo Total profit
= System Expenses
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Marcos Mnntnya
CEQiSketchup

Julian Medrane
Research/Engineering
leader

Juan Martinez
Social venture
n/Marketing leade

= ~— —

Keshontay Jherrod
Elijah Coffield Kennedy Jackson
Prototype Video presentation

The employees of Delta Solar weseparated into twasubteamsbased on the specific

goals and tasks of each individualibteams were formed by putting each employee in an

environment designated for success and by topic: engineering and marketing. Eaeasub

KI R
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each subteam with theirspecific tasks. The Marketing stdmm was charged with writing the

social venture plan, filming the video, and creating the project presentation. The engineering

subteam of researched possible design solutions, created digital models of our design

proposal, and built a prototype.

Iy R

Our companyproductivitywasbased orthe basic principles of respecting each other
fAaldSyAy3a ioard&igrosklutienivis3addeied aktaR &hlintedsive
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brainstorm session where each member of Delta Smlaposedand supportedan ideawith

research Aftera final design solution was proposezch member was assigned a role and

started to work on theidesignatedpart of the project.

Throughout the4 weeks of workingowards presenting our solutignhe Delta Solar

team had help fronvariousindustry professionalssolar panel installerfrom Maverick Solar

gave us valuable information about the types of solar panels available and the advantages of

each oneSolar system experts from Austin Energyieeved our design and gave us

suggestions on how to make it betté/e also had help frodTLaw and Latin American

Studiesstudents who conducted research in one of fRedwoodColonias located near San

Marcosanddescribedconditiors that the people of @&wood live under.Businessexperts

from Skillpoint Alliance anBig Austirprovided informaton about the world of business and

what it means to be an entrepreneur.
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Company Profiles

Marcos Montoya

i wMy name is Marcos Montoya, | am 17 years old and will
: junior this coming year.l enjoy working in groups and
meeting new people. | decided to apply to Velocity Prep
further myself in the engineering and design field. After
graduate | would like to attend UT.

year. | want to go into the engineering field when | grow
and attend the University of Texas at Austin. | joined thi
program because | wanted to gain knowledge and wante

Elijah Coffield

wMy name is Elijah Coffield, | am 16 years old and attend
Eastside Memorial High. | am going to be a junior this
upcoming school year. | enjoy playing sports and texting
friends. | decided to apply to Velocity Prep because | wa
to gain communication skills and get work experience. |
would like to attend college at UT, Baylor or SAUT.
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Juan Martinez
wMy name is Juan Martinez, | am 16 years old and will be
|

when learning new things and working with a big group 0
people. | applied to Velocity Prep because | wanted to leg

was an important thing to be a

Keshontay Kennedy

wMy name is Keshontay Kennedy, | am 16 years old and ¢

to be a junior next year. | enjoy working with a big group g

people. After | graduate | want to attend LSU and major A

math teacher. | applied to Velocity Prep becuase | wante
learn new things and hopefully learn some things that

help me later on when | go to college

Jherrod Jackson

J wMy name is Jherrod Jackson. I'm 17 years old and atten
- Eastside Memorial High. | enjoy being around people ang

playing sports. | joined the Velocity Prep program becaus

wanted to do something new and get some work experi
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Load Calculations (for one house)

In order to come to a conclusion with the load calculations we discussed which appliances the

people ofLa Presa would need on a daibsis.

Power Rating Operating Energy Consumption
Load Description Qty (w) Time (hr/day) (Wh/day)
compact fluorescent light bulbs 10 11 6.00 660
cell phone / charge 2 20 1.50 60
table fans 3 10 6.00 180
Vestfrost fridge/freezer 1 60 12.00 720
laptop 1 80 4.00 320
TV 1 60 4.25 255
microwave 1 750 0.50 375
DVD player 1 11 2.00 22

Daily load (watts)
Monthly load (watts)

Monthly load (KW)
Pricing-Austin ($.04 per KW)
Pricing-La Presa (Currently) ($2.5 per KW)

2,592

77,760

77.76
$2.88
$194.40
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*The pie chart below shows what percentage of the total watts used per day each appliance

will take up.

ENERGY CONSUMPTION
(Wh/day)

DVD player
1%

microwave
15%

cell phone
2%
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Design lllustrations
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Wiring:
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Shipping Container (For Batteries, Circuit Breakers and Inverter):
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Payment Plans

Payment Plan Options

$400,000.00
$350,000.00
$300,000.00 -
o $250,000.00
>
e
Q $200,000.00
i
$150,000.00 //
/
$50,000.00 %
$- Year
1 2 3 4 5 6 7 8 9 10
— 6 year plan $30,24| $60,48| $90,72| $120,9 $151,2 $181,4| $211,6| $241,9 $272,1) $302,4
— System Expense$195,8) $195,8 $195,8| $195,8| $195,8| $195,8 $195,8 $195,8 $195,8/ $195,8
5 year plan $36,36| $72,72 $109,0, $145,4 $181,8| $218,1| $254,5| $290,8 $327,2 $363,6
—10 year plan $25,92| $51,84| $77,76/ $103,6| $129,6| $155,5| $181,4| $207,3 $233,2 $259,2
- 15 year plan $12,06| $24,12 $36,18| $48,24| $60,30| $72,36| $84,42| $96,48 $108,5/ $120,6
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STP280-24/Vd % SUNTECH

Solar powering a green future™

280 Watt

POLYCRYSTALLINE SOLAR MODULE

Features

@ High module conversion efficlency
(up to 14.4%), through superior cell technology and
LEEY  leading manufacturing capability

Positive tolerance
Guaranteed positive tolerance from 0~5% ensures
power output reliability

Suntech’s TruPower™ process neutralizes the initial

@ Suntech’s TruPower™
- LID effect

Excellent weak light performance
Excellent performance under low light environments
(mornings, evenings, and cloudy days)

") Withstand high wind and snow loads
g Entire module certified to withstand high wind loads
||| (2400 Pascal) and snow loads (5400 Pascal) *

Suntech current sorting process CASSION A et
171 1215, 4 1730, conformity to C
uxa All Suntech modules sorted and packaged by HEYZAL ECA DN ECH) 798 conlumiy Sk

88 amperage, maximizing system output by reducing =
2% mismatch losses by up to 2% o "

Trust Suntech to Deliver Reliable Performance Over Time

Suntech modules are
+  Worlds No.1 manufacturer of crystalline silicon photovoltaic modules trusted and proven,
« Unrivaled manufacturing capacity and world-classtechnology pawering over 2.2 GW of

+ Rigorous quality control meeting the highest international standards

= solar installations all over
IS0 9001:2008 and ISO 14001: 2004

the world

Industry-leading warranty
« Warrants 6.79% more power than the Latest IP67 ratad junction
@ market standard over 25 years boximproves module
« 25year transferrable power

performance stability. High

e performance connectors
x e s P provide low resistance
o 12 yearsM0%, 18 years/85%, 25 3
years/s0ee ** interc onnection to ensure
Based minal the full utilzation of
+ Based on nominal power Fppinighlaly

« 5years matesial and workmanship

e, warranty * Flaasa refor to Surkach Sardand Modula Instlation Manual for detalls.
** Plaasa refor to Sunkech Product Wamanty for detalls.

°

©Copyright 2011 Suntach Power www.suntech-power.com EN-NA-STD-Vd-NO1.01-Rev 2011
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Optimum Operating Curssrit |mp) TO5 8
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Short - Oroult Currnt fisc) g3 A
Mzxieriom Powar st STC Fmaxd 0w
Modubs Efficiency 14.4%
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Mechanical Characteristics

Solar Cdl Polycrystalling 158 w 156 mm (5 inches]
Mo of Calls T2l 13
Cimaraions 1056 « 092 = 50 mm (770 = 301 = 20 Inches)
Waight 70 kgs 595 B
Front Glass 4.0 mam JL16 inches] temparod glass
Frame Arcdized aluminiam alloy
Junition Box IPET rabad
UL 43003, TUY (2Pig 165 2007]
Durtput Cables 4.0 i JL005 Inchees ), symmedrical kengths (] 1100
mimi43.3 Inchas) ard (+) 17100 mm 433 Inchas)
Conractors 4 oonmectors (MO compatibla)

Packing Configuration

Nominal Diperaing Call Temparaturs (MOLCT) [ ran

Tarmperatura Cosffickent of Fman LA
Tamparature Coaffickant of voc OITWHT
Tamperature Cosffickent of isc 0055 %"

Container HrafF 4rGF rHC
Piecas par pallet n n n
Fallats per contzinar [ 12 Fo|
Plains par containe 105 53 B0

Dealer infarmation

Specifcationy a e wbct bo change without further notificsicn
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GENERAC® GUARDIAN® SERIES
STANDBY GENERATORS - PREPACKAGED

20 kW

Air-Cooled Gas Engine Generator Sets

INCLUDES:

Standby Power Rating

Model 005875-0 (Aluminum - Gray) - 20 KW 60Hz

* True Power® Electrical Technology

* Two Line LCD Tri-lingual
Digital Nexus™ Controller

* Electronic Governor

* 200 Amp Service Rated Nexus Smart
Switch™ with Digital Load Management
Technology, NEMA 3R Rated

* External Main Circuit Breaker,
System Status & Maintenance Interval
LED Indicators and GFCI Duplex Outlet

* Flexible Fuel Line Connector
» Composite Mounting Pad
* Base Fascia

* Natural Gas or LP Gas Operation

» UL 2200 Listed -

GENERAC
T—m—

BUsrdian Sarjey

.

FEATURES

INNOVATIVE DESIGN & PROTOTYPE TESTING are key components of O
GENERAC'S success in “IMPROVING POWER BY DESIGN.” But it

doesn't stop there. Total commitment to component testing, reliability
testing, environmental testing, destruction and life testing, plus testing

to applicable CSA, NEMA, EGSA, and other standards, allows you to

choose GENERAC POWER SYSTEMS with the confidence that these

systems will provide superior performance.

TRUE POWER™ ELECTRICAL TECHNOLOGY: Superior harmonics and
sine wave form produce less than 5% Total Harmonic Distortion for utility
quality power. Thisallows confident operation of sensitive electronic equipment
and micro-chip based appliances, such as variable speed HVAC.

TEST CRITERIA:
-~ PROTOTYPE TESTED - NEMA MG1-22 EVALUATION
~ SYSTEM TORSIONAL TESTED MOTOR STARTING ABILITY

SOLID-STATE, FREQUENCY COMPENSATED VOLTAGE REGULATION
This state-of-the-art power maximizing regulation system is standard on
all Generac models. It provides optimized FAST RESPONSE to changing
load conditions and MAXIMUM MOTOR STARTING CAPABILITY
by electronically torque-matching the surge loads to the engine. An
unequalled = 1% voltage regulation.

SINGLE SOURCE SERVICE RESPONSE from Generac's extensive dealer
network provides parts and service know-how for the entire unit, from the
engine to the smallest electronic component.

GENERAC TRANSFER SWITCHES. Long life and reliability are
synonymous with GENERAC POWER SYSTEMS. One reason for this
confidence is that the GENERAC product line includes its own transfer
systems and controls for total system compatibility.

GENERAC

‘——~
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FEATURES

Generac® Guardian® Series Standby Generator - 20 kW

TRANSFER

GENERATOR

SWITCH

UNIT

INSTALLATION

SYSTEM

*Generac (OHVI) Design

«"Spiny-lok” cast iron cylinder walls
«Electronic ignition/spark advance

«Full pressure lubrication system

*Low oil pressure shuldown system

*High temperature shutdown

Maximizes engine " breathing” for increased fuel efficiency. Plaleau honed cylinder walls and plasma
moly rings help enging run cooler, reducing oil consumption. Because heat is the primary cause of
engine wear, the OHVI has a signifi cantly longer life than compelitive engines.

Rigid consiruction and added durability provide long engine life.

These features combine to assure smooth, quick starting every time.

Superior lubrication to all vital bearings means better performance, less maintenance and significantly
longer engine life. Now fealuring a 2 year/200 hour oil change interval.

Superior shutdown protection prevents calastrophic engine damage due to low oil.

Prevents damage due to overheating.

*Revolving field

*Skewed stator

«Displaced phase excitation
«Automatic voltage regulation

*UL 2200 Listed

Allows for smaller, light weight unit that operates 25% more efficiently than a revolving armature generalor.
Produces a smooth output waveform for compatibility with electronic equipment.

Maximizes molor starling capability.

Regulates the output voltage to =1% prevents damaging voltage spikes.

For your safety

«Fully Automatic

=DLM Technol ogy

+Remote Mounting

*UL Listed

Transfers your vital electrical loads to the energized source of power.

Digital Load Management technology allows for the smart control of two air conditioners without any
additional items.

Mounts near your existing distribution panel for simple, low cost installation.

For your safety

*Manual/Auto/Off switch
«tility voltage sensing
«Generator voltage sensing
o Utility internupt delay
«Engine warm-up

«Engine cool-down

*Programmable seven day exerciser

*Smart battery charger
*Main Line Circuit Breaker

sElectronic govemor

Selects the operaling mode.

Constantly monitors utility voltage, setpoints 60% dropout, B0% pick-up, of standand vo tage.
Constantly monitors generator voltage to ensure the cleanest power delivered to the home.
Prevents nuisance start-ups of the engine, adjustable 10-30 seconds.

Ensures engine is ready 1o assume the load, setpoint approximately 5 seconds.

Mllows engine to cool prior to shuldown, setpoint approximately 1 minute.

Operates enging to prevent oil seal drying and damage between power outages by running the
generator for 12 minules every week.

Delivers charge 1o the battery only when needed at varying rates depending on ouldoor air lemperature.
Protects generator from overload.

Maintains constant 60 Hz frequency.

+Weather protective enclosure

«Enclosed critical grade muffler

*Small, compact, attractive

Ensures protection against mother nature. Hinged key locking roof panel for security.
Lift-put front for easy access toall routine maintenance items. Electrostatically applied
textured epoxy paint for added durability.

Quiet, critical grade muffler is mounted inside the unit to prevent i njuries.

Makes for an easy, eye appealing installation.

1" Flexible Fuel Line Connector

*Composite Mounting Pad

Easy Installation
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SPECIFICATIONS

GENERAC
—— |

GENERATOR

Rated Maximum Continuous Power Capacity (LP)

Rated Maximum Continuous Power Capacity (NG)

Rated Voltage

Rated Maximum Continuous Load Current — 240 Valts

Total Harmonic Distorion

Main Ling Circuit Breaker

Phase

Number of Rotor Foles

Rated AC Frequency

Power Factor

Battery Requirement (not included)

Unit Weight

Dimensions (L' xW" x H")

Sound output in dB{A) at 23 ft with generator operating at normal load
Sound output in dB(A) at 23 ft with generator in Quiet-Test™ low speed exercise mode

ENGINE

Type of Engine

Number of Cylinders

Displacement

Cylinder Block

Valve Arangement

Ignition System

Govemor System

Compression Ratio

Starter

il Capacity Including Filter

Operating RPM

Fuel Consumption

Natural Gas cuft.mr.
1/2 Load
Full Load

Liquid Propang #3/hr (gal/hr)
1/2 Load
Full Load

CONTROLS
2-Line Plain Text LCD Display
Maode Switch
-Auto
-0ff
-Manual/Test (start)
Programmable start delay between 10-30 seconds
Engine Start Sequence
Engine Warm-up
Engine Cool-Down
Starter Lock-out
Smart Battery Charger
Automatic Voltage Regulation with Over and Under Voltage Protection
Automatic Low Oil Pressure Shutdown
Overspeed Shutdown
High Temperature Shutdown
Overcrank Protection
Safety Fused
Failure to Transfer Protection
Low Battery Protection
50 Event Run Log
Future Set Capable Bxerciser
Incomect Wiring Protection
Internal Fault Protection
Common Exiemal Fault Capability

Required fuel pressure i generator fuel inlet at all load ranges - 5 to 7 inches of water column for natural gas, 10 to 12 inches of water column for LP gas

Start with starter control, unit stays on. If ufility fails, ransfer to load takes place.

Model 005675-0 (20 kW)
20,000 Watts™
18,000 Watts™
120/240
B83.3 LF/T5NG
less than 5%
100 Amp
1
2
60Hz
1
Group 26R 12 Volts and 525 Cold-cranking Amperes Minimum
451 Pounds
48x25x29
{ili}
60

Model 005875-0 (20 kW)
GENERAC OHVI V-TWIN
2
9%9cc
Alurminum w/Cast Iron Sleeve
Overhead Vale
Solid-state w/Magneto
Electronic
9.51
12 Vo
Approx. 1.9 0ts.f1.8L
3600

206
294

69 (1.89)
106 (2.90)

Simple user interface for ease of operation

Automatic Start on Utility failure. 7 day exerciser
Stops unit. Power is removed. Control and charger still operate.

Standard
Cyclic cranking: 16 sec. on, 7 rest (90 sec. maximum duration)
5 seconds
1 minute
Starter cannot re-engage until 5 sec. after engine has stopped.
Standard
Standard
Standard
Standard, 72Hz
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard

Rating definitions - Standby: Applicable for supplying emergency power for the duration of fhe ufility power cutage. Mo overload capability is available for this rafing. (Al rafings in accondance with BS5514,
1503046 and DINGZT1). * Maximum wattage and curent am subject to and limited by such factors as fuel Bl conient, ambient fempemture, alfitude, engine power and condifion, eic. Maximum power

decreases about 3.5 perent for each 1,000 feet above sea level.
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Generac® Guardian® Series Standby Generator - 20 kW

RANSFER SWITCH & PRIOR! LOAD CENTER odel 005875-0
No. of Poles 2
Current Rating (amps) 200
Voltage Rafing (VAC) 250
Utility Voltage Monitor (fixed)

-Pick-up 80%
-Dropout 60%
Retum to Utility approx. 13 sec.
Exerciser weekly for 12 minuies Standard
UL Listed Standard
Enclosure Type NEMA 3R
Withstand Rating (Amps) 10,000
Lug Range A00MCM - #4
External Dimensions (H x W x D)
inches 0x135x7.09
mm 762 x 343 x 180

Transfer Switch Features

289.0mm
['_ [11.47 _'1
= F3 5 « Includes Digital Load Management technol ogy standard (DLM).
3 « Intelligently manages two air conditioner loads with no additional hardware.
D U = Up to four more large (240V) loads can be managed when used in conjunction

e with DLM modules.

L 762.4mm 2 » Electrically operated, mechanically-held contacts for fast, clean connections.

[30.007] 652.0mm

[27247)
* Rated for all classes of load, 100% equipment rated, both inductive and resistive.

* Dual coil design.

« Service Entrance Rated

LI}
[CIO]
.
.

©
+
+

* NEMA 3R aluminum outdoor enclosure.

.

® ®
1 ' I3
p s * Main contacts are silver plated or silver alloy to resist welding and sticking.
Gl 1 e a5

Design and specifications subject 1o change witout notice. Dimensions shown a apradmate. Contact your Generac dedler Yo certified drawings. DO NOT USE THESE DIMENSIONS FOR INSTALLATION PURPOSES

637.

= &
,F===s-
1.9
[28.8]
GENERAC
R
[ s]
i L
' 3 ' gl = !
MINIMUM uas
LEFT SIDE VIEW FRONT VIEW
GENERAC Generac Power Systems, Inc. » S45 W29290 HWY. 59, Waukesha, WI 53189 « generac.com
Rl | ©2010 Generac Rower Systems, inc. Al rights resarved. Al specifications are subject 0 change witiout noSce. Bulletin 0186160S8Y-A Printed in US.A0407/10
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PowerGate Plus 50 kW
Satcon-

PVS-50(208V) PV Inverters | PowerGate Plus 50 kW
PVS-50(240V)
PVS-50 (480V)
Unparalleled Performance -iﬂ- Qi
With their advanced system
intelligence, next-generation Edge™
MPPT technology, and industrial-grade
engineering, PowerGate® Plus inverters
maximize system uptime and power
production, even in cloudy conditions.
Power Efficiency
-
Power Level Output Power'  Efficlency’
10% Skw 90.5%
20% 10 kw 95.0% PowerGate Plus 50 kW Specifications UL/CSA
30% 15 kw 959% Input Parameters
50% 25 kW 96.3% Maximum Array Input Voltage 600VDC .
75% 375 kW 964% Input oltage Range (MPPT; Full Power) 305-600 VDC L]
100% Sokw 56.0% Maximum Input Current 172 ADC .
! — B
305V minimum  ~ 480V model Output Parameters
Edge MPPT Output Voltage Range (L-L) 183-229 VAC 208 VAC .
Provides rapid and accurate control 211-264 VAC 240 VAC .
that boosts PV plant kilowatt yield 422_528VAC 480 VAC -
Provides a wide range of operation . Nominal Output Voltage 208 VAC -
across all photovoltaic cell technologies
240 VAC -
Printed Circuit Board Durability 480 VAC .
Wide thermal operating range: -40¢ C Qutput Frequency Range 59.3-60.5 Hz .
(-400 F) to 850 C (185 F)
AC Voltage Range (Standard) -12%/+10% .
Conformal coated to withstand ex- Nominal O ; “on
treme humidity and air-pollution levels ominal Output Frequency z *
Number of Phases 3 .
Proven Reliability Maximum Output Current per Phase 139A 208 VAC .
Rugged and reliable, PowerGate Plus 121A 240VAC .
PV inverters are engineered from the G0A 480 VAC -
ground up to meet the demands of - - -
large-scale installations. CEC-Weighted Efficiency 95.5% .
Maximum Continuous Output Power S0 KW (50 ki) -
Low Maintenance Tare Losses 7548 W 208 VAC .
Modular components make service efficient 0307 W 240 VAC .
7648W 480 VAC -
Safety
— - Power Factor at Full Load =099 L]
UBC Seismic Zone 4 compliant
Harmaonic Distortion <3% THD .
Built-in DC and AC disconnect switches
Temperature
Integrated DC two-pole disconnect . ; E N
switch isolatas the inverter (with the Sge;“r?ar;:mg Ambient Temperature Range (Full 200 Cto +500 C .
exception of the GFDI circuit) from the
photovoltaic power system to allow Storage Temperature Range 3k Cto+700 C L]
inspection and maintenance Cooling Forced Air .
Built-in isolation transformer
Protective covers over exposed power * Standard @ Optional
connections




PowerGate Plus 50 kW

PowerGate Plus 50 kW Specifications UL/CSA
Noise
Noise Level <65 dB(A) -
Combiner
Number of Inputs and Fuse Rating 4(80 ADC) o
5(63 ADC) o
Inverter Cabinet
Enclosure Rating NEMA 3R L]
Output Options Enclosure Finish RAL-7032 .
(14-Gauge, Powder-Coated G90 Steel)
PowerGate Plus 50 kw Cabinet Dimensions (Height x Width x Depth) 74" x 45" x 26.875"
UL/CSA 208 VAC Output Cabinet Weight 1,732 Ibs.
240VAC Output Transformer
480 VAC Output Integrated Internal Transformer .
Low Tap Voltage' 20% L]
Testing and Certification
Streamlined Design UL1741, CSA 107.1-01, IEEE 1547, IEEE C62.41.2, IEEE C62.45, IEEE .
With all components encased in (C37.90.1, IEEE C37.90.2
a single, space-saving enclosure, UBC Zone 4 Seismic Rating -
PowerGate Plus PV inverters are easy
to install, operate, and maintain. Warranty
Five Years -
Single Cabinet with Small Footprint Extended Warranty (up to 10, 15, or 20 yaars) 5
Convenient access to all components -
Extended Service Agreement o
Large in-floor cable glands make ac- : -
Intelligent Monitorin
cess to DC and AC cables easy g e
Satcon PV View*® Plus o
Rugged Construction Satcon PV Zone® o
Engineered for outdoor environments Third-Party Compatibility .
Output Transformer » Standard 1 The 20% boost tap on the isolation transformer increases the AC voltage output range for
Provides galvanic isolation o Optional applications where the solar array DC operating voltage is at or near the lower end of the DC input
range. This boost allows for continued inverter operation at lower DC voltage input levels.
Matches the output voltage of the PV Note: Specifications are subject to change.
inverter to the grid
r e

Satcon Shenzhen China Satcon Shanghai China
Room 1112, 11/F, International Room 2308, 23/F, New
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Satcon West Satcon Canada Satcon Greece Satcon Czech Republic
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1.617.897.2400 P: +1.510.226.3800 Canada Gerakas 15344 170 00 Praha 7 Mo. 168 FuHua San Road, No. B3 LouGuanShan Road,
F: +1.617.897.2401 F: +1.510.226.3801 P: +1.905.639.4592 Greeca Crech Republic FuTian District, Shenzhen, BRC.  Changning District,
E: sales@satcon.com E: salesgs F: +1.905.639.0961 P:+30.210.6654424 P: +420.255.729.610 518048 Shanghai, PR.C

.COmy F:+30.210.6654425 Fr4+420.2

E: sales@satcon.com
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F: +86755.6168.2509 E sales@satcon.com

E: sales@satc
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SUNNY ISLAND 5048-US

Flexible Simple Efficient Robust

* For systems from 3 to 300 kW * Easy commissioning with the * High efficiency * Exireme overload capability

* 1-and 3-phase operation, “Quick Configuration Guide” * Intelligent battery management * OptiCool™ active temperature man-
connectable in parallel and * Complete off-grid management for maximum battery life agement system
modularly extendable * Charge level calculation * 5syear warranty

* AC and DC coupling

SUNNY ISLAND 5048-US
The Island Manager

The Ul-compliant Sunny Island 5048-US makes commissioning within minutes possible. All required operational settings can
be made quickly and easily in just a few steps. The Sunny Island 5048 is versatile, extendable and takes on all control proc-
esses. Iis firstclass battery management ensures maximum battery life. It also features impressive efficiency, o rugged diecast
aluminum enclosure and the OptiCool active cooling system. With an output rating of 120 V and 60 Hz, the Sunny Island
5048-US is perfect for the North American market.
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