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SEEKIroUNd —.Solar Insolation

SNe0zIMo provide electrical resources to people
Iflnderdeveloped countries

. Global Solar Insolation (kv b f sq m) wrorst average month

http:/vawrr, sunwriz e comyinfo_centerfins olmap hitm
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iiicIENCY’ Of electrical motors: few Norsepower.
H:‘rm‘ ent magnet DC motors

EC ge“a ‘appliances

,‘p'_uter 50W. laptop (DC)

——— =T\, radios use DC power

-

_-' :—RV 12V DC market: kitchen appliances

t,__; ~— Portable power tools — battery powered (DC)

-® Computers: wireless connection

— Internet, phone (voice over IP), TV, radio,
— Education: MIT Media Lab $100 laptop project
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= Desig Ilfecycle of 20 years

& llota Cost less than $500 for 1 sg m PV
-m dule iIncluding battery replacements

' -ﬁﬁéan time between failures (MTBF): 25 years

__.——-

~ — Mean time to repair (MTTR): 1 hour

~ — Power depends on PV efficiency and battery
storage capacity



SUPER ‘cade@,‘Presenta‘E%' s" '

T

SEcwrence Berkeley Natlonal Laboratory,
=1 \/JrJf nental Energy Technologies
DIVISI on, 16 August 2007

=950l lar 2008 Conference, San Diego, 2 May
«.-;'*‘0()8
j' ‘North American Power Symposium,
Boston, 4 Aug 2011



e Diagram: of, SUPER-System

.

P Panal 1500 |

Figure 3.1 — SuPER Simplified Elock Diagram
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System Testing Block Diagram

Figure 6.1 — Open Loop SuPER System Block Diagram



MAX622 High |
Side Driver w\
MM74C803 Hex
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USE Interface

DC-DCow| — USB 6009

Loads
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*Notes:

1) All loads and load probes

are represented as one in this @ @
diagram

2) All probes are connected () ()
to the USB 6009 via an op
amp gain circuit, omitted Stage: Integrate all
from this block diagram. individual system
3) The cembiner bex, which €omponents to one unit on
the cart

doesn’t appear in the block
diagram, junctions all the
power lines. For a power
flow diagram, focused on the
combiner box junction
connaection, see Figure 5.3.

System Block Diagram — Phase 1

Figure 4.1 - System Block Diagram



Prototype SUPER System Cart protection and load distribution
12V DC service panel with five load circuits (four in service)



Prototype SUPER System Cart top shelf view
Laptop computer, interface circuits, MX-60 controller
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S| IilIation o System with MatLab/SlmuImk using
S|ii HJw- rSystems package

SRININDA@ device sensor data processing (Linux host,
EDVIEN "API)  for pyranometer, voltage, current sensors,
z] e Witeh control

== 5P 1V| signal drive PIC programming and validation

*'Ofﬁéttery and ultra-capacitor technology: electrical power
~stoerage research and modeling, charge optimization

=% Modeling of DC loads: white LED lighting, DC motor,
refrigerator, TV, laptop

® Test of prototype to validate simulation



B The Simulink Mode!
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Figore 5.2 — Nizhttime LED Operation Simulation
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Figure 5.9 — March 19" 2007 Motor Simulation




