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The Vision of Sustainability at UIUC
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“We will build our campus’ capacity
to address the immense challenges
by scoping and advancing

. T : *  Photovoltaic panels are actually the
Sustainability La.boratques' These longest life energy resource available
real-world locations will address today: 50 year life, 25 year warranties.
environmental, social, and

. : TF *  They have the lowest maintenance costs
economic aspects of sustglnablllty of any energy technology.
through research, education, and

outreach.” * The technology is mature.
— Robert A. Easter 2/10/10

*  Costs have reached parity with retail
electricity, and continue to drop.




Value proposition

Solar Research Test Bed

Implementation of the Solar Research Test Bed is an important part of the
research scope of the lllinois Center for a Smarter Electric Grid (ICSEG).
ICSEG’s research mission is to support the continuing development of the
Smart Grid through research that tests and validates the trustworthiness
(secure, reliable, private, resilient) of new components and systems that will
be required to realize the full potential of the Smart Grid, and renewable
energy systems such as wind and solar are critical to realizing this vision.

The Solar Research Test Bed will allow ICSEG researchers to study in a
controlled environment certain solar components, devices, and systems that
underpin the performance of solar generation but may also be vulnerable to
both natural and man-made forces that can compromise the trustworthiness
of those systems. ICSEG researchers will be able to identify those
vulnerabilities and develop solutions to assure trustworthiness. The Solar
Research Test Bed will provide the research platform to test and validate
these solutions before real-world commercial deployment on the Smart Grid.

The research results from this work will comprise a body of intellectual
property (IP) that can find practical application through licensing and new
venture creation in emerging, fast-growing markets for Smart Grid products
and services.



Research Objectives
lllinois Center for a Smarter Electricity Grid (ICSEG)

* Promote the integration of solar energy into the grid through research that
supports enhanced security, reliability, and trustworthiness of solar systems in
general.

* Create a solar research test bed for data collection and testing at full scale:
— Evaluation of various inverter and microinverter approaches
— Experimentation with partial shading and degraded panel performance
— Evaluation of intelligent, heterogeneous loads
— Interface to AMI test bed, including bidirectional capability
— Experimentation with load-generation control
— Experimentation with dynamic control strategies with locally variable cloud cover.

* Provide instrumentation to allow visualization of performance data in real time:
— The visualization portal would be accessible over a secure web connection
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View of Building 344 from SW




View of Building 344 from SW
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Layout of 60 solar panels
14.7kW DESIGN

MAGE Solar 245W PV modules ground mounted
35 Degree Pitch

(60) PV Modules x 245 Watts = 14,700 kW DC
Estimated Output = 19,653 (kWh)

Existing Building Service Panel



MAGE Solar Panels

POWERT=C"PLUS
240/ 6 PLUSAC PHOTOVOLTAIC MODULE

L E

= T

AC Output (Min/ Hom/Max) TV [ 240V | 264V | E"‘

Oper Freq Hz (MinfNom/Max) 59.3f 60.0 f 60.5

Dutput Power Factor 0.99 min 1 I

AC Max Cort Output Current 0.9924 —_ o | —— ,_|, _

AC Max Cont Oukput Power 3EW 5 5 E 5

Max Units PerBranch Circuit 16 ﬁ, i | - EE,.

Max Overcument Frotection A E | N_E = E

Tatal Harmanic Distortion £5% |

Maximum Power Rating P (W) 26800 1

Tolerance of Py, W -0f+5 1
* STC @ 257 C, 1000 Wi'm?, AM 1.5 I 37.04"(341men) . |

38.94°(588mm)
(=

TECHMICALFACTS | THERMAL CHARACTERISTCS

Mumber of Cells (Matix) &0 (6 x10) M +a5 £2
Solar Cell ype polycrystalline Temperature CoeMclent 1, ﬂf’c] +0.05
Solar Cell Skze (mm) 156 x 156 Temperature CoefMclent Voo (36/°0) - 0.32 MAGE POWERTEC
Solar Cell Skze (In) GE6 Temperature Coefficlent P, (3%/°0) - 0.43 PLUS AC module

with attached
micro-inverter

Dimenslons LxWxHmm) 1655 589 x 39
Dimensions LxWxHIN  6515% 36,94 x 1.5
weight (kg) n3

Welght (Ibs) &F.0
Medule Efficlency (%) 147

1.54(39mm)

fadinthis daEshearane subec wchangs withournoca.



Ground-Mount Racking System

Technical Data
Application Ground mount

The mounting structure will be designed in accordance with the 2006 International Building Code including wind,

Load-bearing capacity snow and seismic loading.

PV module Framed

Arrangement of modules In rows or columns

Orientation of modules Portrait (wvertical) or landscape (horizontal)
Mounting angle 15 to 35 degrees in North-South direction
Slope of terrain Maximum of & degrees in East-West direction

. MAGE SYSTEMTEC mounting systems and component parts are designed in accordance with the 2006 International
Design standards

Building Code.
Supporting structure Extruded aluminum &063-Té
Fasteners & small parts Stainless steel
Foundation posts Galvanized steel
Color Aluminum

Warranty 10-year material warmranty



Ground-Mount Racking System

Description Qty
1 [Top Rail ST-AK 19/66 (13' 6) 8
2 |Bottom Rail ST-AK 182/120 (12") 4
3 |Splice 182 2
4 |Vertical Front Post (2" 4") 3
5 |Vertical Back Post (6' 117) 3
6 |Diagonal Strap (7) 3
7_|Diagonal Strap (9') 3
8 |Pre-assembled Bearing Block 6
9 |Module End-Clamp 16
10 |Module Mid-Clamp 24
11 |Cross Adapter 32
12 |[M10 X 80MM SHCS 18-8 S/S 12
13 |M10 X 120MM SHCS 18-8 5/S 12
14 |Sigma Post (10'") 6




Layout of concrete footings

Building Rersearch Laboratory 344 e
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Concrete footing design details

217"

Front Post

with 24" Vertical Post L W)
]
Bearing Block for 35° Tilt Angle 45 1 B
i
} [ pua
b b3 —
20.00" above Concrete 24.00" Vertical Post
1 L | — ¥
60.00" Sigma Past ,-\:.ﬁ___ i A 394" r-— 17"
,__II_, .
40.00" in Concrete | |
. I
" | | 48.00" Concrete Footing
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18.00" Diameter
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Five strings each with 12 solar panels

String A: 12 solar panels

String B: 12 solar panels

M String C: 12 solar panels

1 SolarBridge
gateway box

e All panels connected in series
e Standard string-level inverter located in BRL #344 (1)

: : %) String D: 12 solar panels

gateway . .
boxes e All panels connected in series

for

CDE : ' e Standard string-level inverter located in BRL #344 (1)
~ ] « DC optimizer on each panel (12)

String E: 12 solar panels

e All panels connected in series
e Standard string-level inverter located in BRL #344 (1)
e DC optimizer on each panel (12);

Power run to BRL #344



System components

Dewvice Descniphions
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SYSTEM COMPNENT SPECIFICATION

ITERS DESCRIPTION FMANUFALCTURE OUANITITY
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Entrance at NW corner




Electrical panel and Ethernet jacks




Combiner > Disconnect > Main Panel

Existing
Electrical
Panel

Fused
Disconnect

PV
Combiner
Panel




Single line diagram
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Solar dashboard in CSL lobby
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Construction

May 15-31, 2013
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