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PV Monitoring i Why?

| like to see how
much power my
installation produces.

If anything goes
wrong, | want to be
alerted by SMS

within 5 minutes.

For our investors, |
want to compare the
performance of their
portfolio to the initial
business plan.

| want to compare the
performances of my
plants to see which
equipment works best.
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Monitoring Data: What to Measure?

G PV array loc Inverter e Grid

Tamb ' T mod SW

yr yA
Reference yield Array yield
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Definitions: Yields & Losses

Yields Voo Vac

-G PV array Inc Inverter ac Grid

PDC PAC
2] w

Reference yield Y, = in-plane

irradiation / 1 KW/m? Tams T S
Array yleld YA = DC energy/ PV Referer}llcr:e yield Arra“;AyieId Syst-
peak power ot
Final yield Y; = AC energy / PV . . :;
peak power ey cepre S
| PR
Losses Performance Ratio PR
~ Capture losses Lo =Y, -Y, PR,=YA/Y,
System losses Lg = Y, -Y; PR=Y:/Y,

Capitals: energy [h]; small letters: power [p.u.]
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Data Plots i A Visual Tool
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Do Do Io Io P>

Use data for identifying the system and
component parameters

|dentify simplified physical relationships

Derive linear model parameters from regression
Update periodically and compare the results
Deviations indicate irregular operation

2



PHOTOVOLTAIC POWER SYSTEMS PROGRAMME o=

{(

Energy Flow in a PV System

G PV array loc Inverter e Grid

Tamb ' T mod SW

yr yA
Reference yield Array yield

¢ N

lc System losses
Array capture

losses

PR



IEA INTERNATIONAL ENERGY AGENCY
PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

| 1
| |
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| |
| |

Influence of module
temperature PRvs T, ;.4

Resilience of grid voltage
on active pOWEN,VSY;

Array performance
YA VSY,

Module temp.
TMod S TAmeSyr

Influence of module
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Final vs. Reference Yield

8 weeks in summer 2012
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Irradiance, PR and Module Temp.

March 2012: smooth operation

Temperature influence

Final vs reference yield
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May 2012: inverter failure (1 out of 3)

Final vs reference yield
week 2
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8 weeks in summer 2012: detached temperature sensor

Normal operation, August Sensor detached, July

Installation in Norway, monitored by Teknova ﬁ



