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Basic PV System

Residential Grid Connected PV System

o

What about
Shade?

http://www.eere.energy.gov/consumer/your home/electricity/index.cfm/mytopic=10720
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Shading: a little bit goes a long way
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Disproportional Impact of Mismatches

Source: AEFFECTS OF SHADOW ON A GRINDCharxéuM E 8drrteD PV
X. Le Pivert, H. Buttin, J. Merten INES R.D.I., Laboratory for Solar Systems (L2S)
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http://www.national.com/news/

Solar Cell

A Charge generation
A Charge separation
A Charge collection
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Maximum Power Point
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Cells In Series & Parallel
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Bypass Diodes
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How Cells Become Reverse Biased

5 Inverter
5 N X Vp%alxr IR
5 J S R

+
; Vpmax 7Vnew
- N = # of cells

O: 7 Inverter

Vreverse = (N-1) x Vnew T N x Vpmax = N x (Vnew T Vpmax) - Vhew
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Typical PV Module Layout

Shade +
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Inverter dynamics

Residential Grid Connected PV System

03529701
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Max Power Point Tracking (MPPT) Methods

AbPerturb & observed or o6hill
AAP/AV

AFraction of V. or I .

AFuzzy logic

ANeural network

ARipple correlation

A Current sweep

ALoad current or load voltage maximization

AdP/dl or dP/dV feedback control

From AComparison of PV array maxi mum power point
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Max Power Point Tracking (MPPT)
Perturb & Observe method
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The Challenge of Partial Shading
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Strings in Parallel
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Shading Demonstration

Shading conditions:

1. No shade

2. Shade Y2 of one module

3. Shade 1 cell

4. Place credit card on one cell

West string East string

2 strings of 12 BP SX120 modules
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Shading Demonstration
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PV Array Performance Analyzer

i TS
3 PR
Snap
2 Shot
o Wil
g1
é Clear
0
2 s 30 L Last
Itag Clear
| Al |

Copyright Solmetric Corporatibn, 2009



| -V Curve of Un -shaded String
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1 string of 12 BP SX120 modules (864 cells in series)
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Y of One Module Shaded
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One Cell Shaded
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Credit Card Placed on One Cell
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Insolation for fixed plane (San Diego)

Annual Insolation 3s a Function of Panel Orientation
Location: SAN DIEGO LINDBERGH FI, CA Optimal Tit=32°, Azimuth=191°, Insolation=2143 kWh/m?

Station ID: 722900, Latitude: N 32.73, Longitude: W 117.17
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Insolation for fixed plane (Honolulu)
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