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Foreword

This document (EN 50530:2010/A1:2013) has been prepared by CLC/TC 82 "Solar photovoltaic
energy systems".

The following dates are fixed:

e latest date by which this document has to be implemented (dop) 2013-12-24
at national level by publication of an identical national
standard or by endorsement

e latest date by which the national standards conflicting with  (dow) 2015-12-24
this document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.
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2 Normative references

Delete the following reference:

EN 61683, Photovoltaic systems — Power conditioners — Procedure for measuring efficiency
(IEC 61683)

3 Terms and definitions

In 3.1.6, replace the note by the following:

If this value is not specified by the manufacturer, it can be defined as Ppc, = Pacr ! Hconv,,s IN Which
neonv,r 1S the conversion efficiency at rated DC voltage. If the rated conversion efficiency is not
specified, it shall be measured.

4 MPPT and conversion efficiencies

4.1 General description
In the 1% paragraph, replace the two first sentences by the following:

The MPPT efficiency describes the accuracy of an inverter to set its operating conditions to match the
maximum power point dn|thé/characteristic curve of.a PV. generator. ;The MPPT efficiency is divided
into the static and dynamic conditions.

As with inverters with poor MPPT performance, the resulting DC input voltage is different from MPP
voltage and conversion efficiency depends on DC input voltage, measurements of static MPPT

efficiency and static power conversion efficiency according 1o, 4,3 shall be performed simultaneously
(detailed explanation in the informative Annex F).

4.2 Test set-up

Replace Figure 1 by the following:

AC
Grid

PV- EUT

Simulator

Lol

Unvpp pvs  Iwpp, Pvs

Replace the note by the following:

For the conversion efficiency, the DC and AC voltages shall be measured as close as possible to the
inverter terminals. For MPPT efficiency, the DC voltage shall be measured as close as possible to the
PV simulator. For combined conversion and MPPT efficiency measurements, two voltage
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measurements will be required at the output of the PVS and the DC input of the EUT, in order to avoid
measurement errors resulting from the voltage drop between the PVS and the EUT.

4.3 Static MPPT efficiency
Replace the title of 4.3 by the following:

4.3 Conversion and static MPPT efficiency

4.3.1 Test conditions for the static MPPT efficiency
Replace the title of 4.3.1 by the following:

4.3.1 Test conditions

Replace the 1% paragraph by the following:

The measurement of the conversion and static MPPT efficiency shall be performed simultaneously
with test specifications as defined in Table 1.

Delete the note.
Replace the title of Table 1 by the following
Table 1 — Test specifications for the conversion and static MPPT efficiency

In Table 1, add the following.row before\the table\footnotes:

The MPP voltages at the different test-conditions {UnppmaxUnc r Unermin) Shall be kept constant during
the test for each power level.

Replace the last paragraph by the following:

The measurement should be performed @t an-ambient-temperature of 25 °C £ 5 °C. Other ambient
temperatures can be mutually agreed. The actual ambient temperature shall be specified in the test
report.

4.3.2 Measurement procedure
Replace the text between NOTE 2 and NOTE 3 by the following:

The measuring time for each test condition as specified in Table 1 amounts to 10 min. For the first
power level of each MPP voltage setting, the stabilisation of the MPPT-tracker has to be awaited. If a
stabilisation cannot be observed a stabilisation time of at least 5 min is defined.

After a change of the power level a general stabilisation period of 2 min should be used. Data
recorded during the stabilisation periods are not to be considered for the calculation of the static
MPPT and conversion efficiency.

After the stabilisation of the MPP tracking the following parameters have to be logged:
—  Pwpppvs;

-  Ppg;

= Uwpppvs;

= Ivpppvs;

- Ipg;

—  Pac.

Replace "NOTE 3" and "NOTE 4" by "NOTE 2" and "NOTE 3" respectively.
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4.3.3 Evaluation — Calculation of static MPPT efficiency

Replace the title of 4.3.3 by the following:

4.3.3 Evaluation — Calculation of conversion and static MPPT efficiency
Replace the first paragraph by the following:

For each measured power level according to Table 1, the conversion 7., and static MPPT efficiency
nweet shall be calculated as energetic averages according to the definitions 3.4.2 and 3.4.1. The
results shall be documented in the measuring report for each test condition according to Table 1.

4.4.1 Test conditions for the dynamic MPPT efficiency
Replace the title of 4.4.1 by the following:

4.41 Dynamic MPPT efficiency

Add the following after the first sentence:

The dynamics of the test sequences are generated by changes in solar irradiance. Measurements
shall be performed with c-Si PV model as a basis and can additionally be made with TF model (see
Table C.1). The chosen model (PV technology) shall be documented in the report.

Replace the last paragraph by the following:

The measurement shouldrbepperformed at;an ambient, temperature of 25 °C + 5 °C. Other ambient
temperatures can be mutually ‘agreed. The actual ambient temperature shall be specified in the test
report.

4.5 Static power conversion efficiency

Delete this subclause:

5 Calculation of the overall efficiency
Add the following after Formula (8):

Formula (8) is to be applied for each power and voltage level of Table 1. By the application of
weighting factors of EUR and CEC according to D.1 and D.2, the efficiencies can summarised for
each voltage level (Uvppmax, Ubcr, Umppmin)- As a result, the weighted overall efficiencies ngyr and
nicec are obtained.
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Annex B (normative) Test conditions for dynamic MPPT efficiency

B.1 Test profiles

Replace Figures B.1 and B.2 by the following:

Ramp tests (low - medium irradiance)

' Dwell time
500 Ramp I
Ramp up down
x Wimils x W/m?/s
Time considered
- for evaluation
g Simulated
E irradiance
o
o
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o
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100 — Dwell time I
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0t0 tup t.dn
Test time

Figure B.1 — Test sequence for fluctuations between low and medium irradiance

Ramp tests-(medium - high-irradiance)
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Figure B.2 — Test sequence for fluctuations between medium and high irradiance



B.2 Test sequence with ramps 10 % - 50 % Ppc,,

Replace the title by the following:

B.2 Test sequence with ramps 10 % - 50 % Gs1c

Replace Table B.1 by the following:

EN 50530:2010/A1:2013

Table B.1 — Dynamic MPPT-Test 10 % = 50 % Gsrc (valid for the evaluation of #ypprayn)

From-to Delta Dwell time Waiting time
setting setting
W/m? W/m? s s
100-500 400 300
# Slope Ramp UP Dwell time Ramp DN Dwell time Duration
Number W/m?/s s s s s s
2 0,5 800 10 800 10 3540
2 1 400 10 400 10 1940
3 2 200 10 200 10 1 560
4 3 133 10 133 10 1444
6 5 80 10 80 10 1380
8 7 57 10 57 10 1372
10 10 40 10 40 10 1300
10 14 29 10 29 10 1080
10 20 20 10 20 10 900
10 30 13 10 13 10 760
10 50 8 10 8 10 660
Total 15 936
04:25:36

NOTE Ramp and dwell times are given as rounded values.

B.3 Test sequence with ramps 30 % - 100 % Ppc,,

Replace the title by the following:

B.3 Test sequence with ramps 30 % - 100 % Gs1c
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