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MOTIVATION

Experience in the field shows:

Almost every solar PV power plant does not operate at its optimum!
- Waste of revenues for plant owners and investors.
—> Operational risks to lenders and operators.

Harvesting maximum yields is a gain for owners, lenders and operators!

The PVIHARVESTER delivers:

= Detailed and fast performance analysis on
string level.

= (Clear view on improvement potential.
= Health check of the asset.
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DEVELOPMENT ALGORYTHM - BASIS

Latest scientific approach

Best practice engineering

Long-term experience in algorithm development and PV research

According to latest PV research and development

BASED ON SCIENCES | PROVEN IN THE FIELD
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DEVELOPMENT ALGORYTHM - APPROACH

1. Data collection
. Import of PV power plant data
. Import of meteorological measurement data
2. Data Processing
. Exclusion of any corrupt values
. Data quality check
. Temperature-correction to standard test conditions (STC)
. Determination of system KPIs (PR, P1000, spec. yield, availability,...)
3. Data analysis
. Localizing underperformance
. Root cause analysis
. Data visualization
. Standardized box plots, scatterplots and histograms
. Ranking and best in class identification
4. Reporting
. Evaluation and interpretation of exported results
. Elaboration of cure measures and costs
=  Calculation of added value
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DEVELOPMENT ALGORYTHM — RESULTS

= Monthly and annual performance analysis

= Performance Ratio and availability analysis on inverter level

= P1000 values on string and MPP level

= Visualization of PV plant data

» Full-fledged health check of the assets

Maximized energy yield, revenues and profit!
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SCATTERPOTS - BEST IN CLASS INVERETRS
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SCATTERPOTS — WORST IN CLASS INVERETRS

Linear regression of inverter No.23
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P1000 HISTOGRAMM

20 -

18 <

-2
@
1

P 1000 frequency distribution all strings_March 2018

-
B
1

=
N
1

L

Worst inverter (No. 101)
- 3 MPPs per inverter
- 2 strings per MPP

frequency
o
1

© Copyright. deea solutions GmbH 2018
Further information: contact@deea-solutions.com

08

0.82

084 086
P1000 []

088

09

0.92

0.94

0.96

2\ UNIVERSITY
 cengpan OF APPLIED SCEENCES
FNOO) UPPERAUSTRIA

SOLUTIONS



PERFORMANCE RATIO HISTOGRAMM
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PERFORMANCE RATIO BOXPLOTS

Boxplots of PR results; inverter 70:138_March 2018
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ANNUAL INVERTER AVAILABILITY

Availability inverter 76:100
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ANNUAL P1000 HISTOGRAM

Further information: contact@deea-solutions.com @ UNIVERSITY de
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ANNUAL PERFORMANCE RATIO HISTOGRAM
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PR [-]

COMPARISSON - PR, ,..q VS- PR

expected
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* Note: Month no. 1 = June 2017; no.11 = April 2018
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INVERTER EFFICIENCY PLOT
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CALCULATION OF ADDED VALUE

= Comparison of actual performance with data from yield assessment

= Ex-post simulation of power plant with measured irradiation and
temperature data (assuming 100% availability and ideal technical

conditions)

= Comparison of actual plant performance with ideal performance

according to simulation

= Calculation of optimization potential in terms of energy yield and profit
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AREAS OF APPLICATION

= Revenue tuning

» Health Check of the asset

= Due Diligence for asset transfer

= (Calculation of Liquidated Damages

» General failure analysis and localization
Applicable to all solar PV technologies!

Fast and profitable!

© Copyright. deea solutions GmbH 2018 —
Further information: contact@deea-solutions.com EZ/ UNIVESSITY dee
O) UPPER ALSTRIA briphr o




PVIHARVESTER

ACHIEVEMENTS

© Copyright. deea solutions GmbH 2018

Further information: contact@deea-solutions.com UNIVERSITY deea
UPPER ALISTRIA et



PLANT ANALYSIS & TDD

Location

Installed capacity

COD

FiT

FIT expiry
Underperformance
Losses till FiIT expiry
Estimated cure cost
Harvester fee incl. TDD

ACCOMPLISHED

© Copyright. deea solutions GmbH 2018
Further information: contact@deea-solutions.com

Germany

52 MWp

2010

28.43 ct€/kWh
2030

3.12%
4.007.184 €
25,000 €
143,000 €
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PLANT ANALYSIS & TDD light

Location

Installed capacity

COD

FiT

FIT expiry
Underperformance

Losses till FiIT expiry
Estimated cure cost
Harvester fee incl. TDD light

ACCOMPLISHED
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35.49 ct€/kWh
2028

4.83%
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EXCELLENCE IN RENEWABLES

deea solutions GmbH
Kennedyallee 93
60596 Frankfurt am Main

TEL +49 (0) 69 / 45 000 255
FAX +49 (0) 69 / 45 092 825
WEB www.deea-solutions.com "
A member of: “/
=< BWE
Wﬂiﬁ% Bundesverband WindEnergie

GET YOUR FREE TRIAL

pv-harvester@deea-solutions.com
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DISCLAIMER

The information herein is of confidential, proprietary, secret or otherwise non-public nature ("Confidential Information") and is
provided without granting any right, title or license, on condition of full confidentiality and solely for the purposes of the
contemplation, negotiation and/or consummation of the business relationship in relation to which the same is provided ("Business
Purposes"). Any other dissemination, reproduction, distribution or use, and any disclosure to third parties of the
Confidential Information disclosed herein is strictly prohibited ("Confidentiality Obligations"). The Confidentiality
Obligations with respect to the Confidential Information shall continue in full force and effect for five years after the time when
the Business Purposes are no longer pursued by or between the parties. All tangible information as well as all ideas, know-how
and intellectual property or other rights relating to the Confidential Information shall be the exclusive property of deea solutions
GmbH, or as the case may be, any company within the group of companies of which it is part, and any tangible information
provided shall be destroyed or redelivered upon request of deea solutions GmbH. As any harm or damage to Disclosing Party
arising from any violation of this Agreement may be substantial and difficult if not impossible to ascertain whilst monetary
damages may not be an adequate remedy for such violation, deea solutions GmbH reserves the right, in addition to monetary
damages and remedies otherwise available to the Disclosing Party at law and without providing any security or prove of any
actual damages, to apply to a court of a competent jurisdiction for injunctive relief or a restraining order or such appropriate relief
as deemed appropriate in anticipation or respect of any disclosure, misappropriation or other violation of this Confidentiality
Statement. The provision of Confidential Information shall be governed by the laws of Germany and any dispute in connection

herewith shall be submitted to the Courts of Frankfurt/Main, Germany.
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