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CANADA  
69.4 MWp UNITED KINGDOM  

133.5 MWp 

FRANCE 
341.3 MWp 

SPAIN 
70.9 MWp 

ITALY 
302.3 MWp 

SLOVAKIA 
2 MWp 

GREECE 
7.2 MWp 

UKRAINE 
757.7 MWp 

CZECH REPUBLIC 
72.1 MWp 

GERMANY 
2 545.6 MWp 

BELGIUM 
11.9 MWp 

THAILAND 
18.1 MWp 

BULGARIA 
8.2 MWp 

TONGA 
1 MWp CHILE 

31.7 MWp 

5 GWp worldwide rely on skytron® energy  

QATAR 
0.7 MWp 

ROMANIA 
171.7 MWp 

MALAYSIA 
5.4 MWp 

KUWAIT 
0.117 MWp 

AUSTRALIA 
0.13 MWp 

URUGUAY  
1.8 MWp 

SAUDI ARABIA 
0.15 MWp 

MAURITIUS 
15 MWp 

USA  
5.8 MWp 

INDIA 
308.5 MWp 

RUSSIA 
1 MWp 

ISRAEL 
4.6 MWp 

BELARUS 
3.8 MWp 
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Overview 

O&M Guarantees 

Availability Calculation 

Conclusion 

High-Resolution Monitoring 

Why operators often fail to realise the 
guaranteed performance 

Pitfalls in measuring real availability of a 
plant 

Methods to discover under performance 
and long term yield 

Professional planning and clear contracts 
could prevent both parties from a rude 
awakening 

PV Plant Monitoring System  How is the set up for monitoring  and control 

O&M Standards 
Monitoring  for preventive maintenance,  
inspection and servicing of critical equipment 
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01 PV Power Plant Monitoring 
 

› High-precision measurement technology 

  (0.5 %) over the full operating temperature range 

  (validated and proven by TÜV) 

› High-resolution data collection 

  (100ms samples, one-minute mean values) 

› Salt*-, sand*- and UV-resistant skyCONNi weather 

  units, ArrayGuard® combiner boxes and skylog® 

  data loggers 

› High-quality, robust industry-standard components 

› Independent of inverter type and make 

› Award winning string-current measurement system 

 

Our Competencies Your Benefits 

› Reduced downtime through precise and timely  

  fault detection 

› Significant reduction of yield losses over plant  

  lifetime 

› Flexible sourcing of equipment from different 

  manufacturers 

› Reliable and lasting operation under harsh outdoor  

  environments 

› Improved bankability with more attractive assets 

  should plant be subsequently offered for sale 

 

* Certified according to DIN EN 60068-2-52 and DIN EN 60068-2-68 LC2 (Q1 2014) 

PV Plant Monitoring System  
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02 PV Power Plant Controller 

› Customisable to meet even the most complex 

   local grid-operator requirements 

› High-precision closed-loop control using feedback 

   of actual parameters at the grid connection point 

› Advanced grid control functions such as 

  active power curtailment, reactive power 

  injection, voltage and frequency stabilisation 

› Support for virtually all solar inverters on the market 

  public utilities’ upstream SCADA systems 

› More than 3 GWp, including some of the world‘s 

  largest PV plants, are equipped with our skycontrol 

  plant controller 

Our Competencies Your Benefits 

› Reduces your risk by facilitating grid connection 

  of your solar PV plant 

› Flexible adjustment to changes in grid regulations 

  and smart-grid integration, without the need for 

  additional investment 

› Enhanced yields while meeting bulk power-system 

  reliability criteria 

› Stable grid integration irrespective of the topology 

  of the PV plant portfolio 

› Proven track record in ensuring grid stability, even 

  for large plants with multiple, independent sections 

PV Plant Monitoring System  
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03 SCADA Platform 

› PVGuard® Supervision Platform – Industry leading 

  multi-site plant management 

› Efficient control room operation 

  (service log, error handling, dashboard) 

› Smart and reliable alarm management with 

 self-learning fault-detection algorithms 

› Comprehensive operation and maintenance records 

› High-resolution historic database of 1-minute values 

  over the entire plant lifetime (at least 20 years) 

› Flexible analytics and highly customisable reporting 

› Hourly production forecasts for up to 7 days in 

  advance 

Our Competencies Your Benefits 

› Consistent asset management 

  (optimal resource deployment, site comparison 

  and improvement, best practices) 

› Security of investment through maximised 

  operating efficiency and yields 

› Invaluable source of information for potential 

  warranty or insurance claims 

› Plant performance and availability always “in view” 

› Compatability with different forms of electricity 

  dispatching and trading 

› Leading-edge technology 

PV Plant Monitoring System  
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Operation & Maintenance Service   - Fulfilling Your Needs - 

Avoid expensive 
retrofitting from 
the outset - 
depending on 
the installation 
site and the 
applied PV plant 
components, our 
project 
engineering team 
plans all the 
measurement 
points that 
require 
monitoring.  

We provide the 
complete 
configuration of 
necessary 
technology, data 
communication 
and data banks, 
in addition to the 
adjustment of 
the power plant 
control system to 
meet the 
requirements of 
the local public 
utility company. 

Extend the 
lifecycle of your 
PV power plant 
and the warranty 
of your installed 
components! Our 
maintenance 
team inspects, 
repairs and 
updates your 
power plant on a 
continuous basis. 

Our highly-
trained control 
room team, with 
its extensive 
experience in 
renewable 
energies, 
provides 
permanent 
management, 
monitoring, 
documentation 
and analysis of 
your PV power 
plant.  

skytron PV plant 
monitoring and 
control solutions 
are 
comparatively 
unique in the 
young solar 
market. For a 
good 
introduction and 
to cover the 
basics of our 
monitoring 
concept, we offer 
regular training 
workshops at our 
head office in 
Berlin.  

So as to be able 
to react quickly 
and competently 
to your requests 
in the case of an 
emergency, we 
provide a 
number of ways 
for you to quickly 
reach the right 
contact person 

Project 
Engineering 
 

Data Logging 
Planning 

Commissioning 

 

Optimum Start 

Maintenance 

 

Fresh Cell 
Therapy 

Control Room 

 

Everything 
Under Control 

Workshops 
O&M Consulting  
 

Sustainable 
Training&Set Up 

Our Hotline 

 

For Rapid 
Support 

Avoid expensive 
retrofitting from 
the outset - 
depending on 
the installation 
site and the 
applied PV plant 
components, our 
project 
engineering team 
plans all the 
measurement 
points that 
require 
monitoring.  

We provide the 
complete 
configuration of 
necessary 
technology, data 
communication 
and data banks, 
in addition to the 
adjustment of 
the power plant 
control system to 
meet the 
requirements of 
the local public 
utility company. 

Extend the 
lifecycle of your 
PV power plant 
and the warranty 
of your installed 
components! Our 
maintenance 
team inspects, 
repairs and 
updates your 
power plant on a 
continuous basis. 

Our highly-
trained control 
room team, with 
its extensive 
experience in 
renewable 
energies, 
provides 
permanent 
management, 
monitoring, 
documentation 
and analysis of 
your PV power 
plant.  

skytron PV plant 
monitoring and 
control solutions 
are 
comparatively 
unique in the 
young solar 
market. For a 
good 
introduction and 
to cover the 
basics of our 
monitoring 
concept, we offer 
regular training 
workshops at our 
head office in 
Berlin.  

So as to be able 
to react quickly 
and competently 
to your requests 
in the case of an 
emergency, we 
provide a 
number of ways 
for you to quickly 
reach the right 
contact person 

04 Service & Project Engineering 

PV Plant Monitoring System  
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Overview 

O&M Guarantees 

Availability Calculation 

Conclusion 

High-Resolution Monitoring 

Why operators often fail to realise the 
guaranteed performance 

Pitfalls in measuring real availability of a 
plant 

Methods to discover under performance 
and long term yield 

Professional planning and clear contracts 
could prevent both parties from a rude 
awakening 

PV Plant Monitoring System  How is the set up for monitoring  and control 

O&M Standards 
Monitoring  for preventive maintenance,  
inspection and servicing of critical equipment 
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1 Spectrum losses, diffuse lighting, ambient temperature etc.; 
2 Cable losses, inverter efficiency, transformer efficiency etc. 

Planned 
Cash Flows (€ 

p.a.) 

Actual Cash 
Flows (€ p.a.) 

Specific 
Yield 

(kWh/kWp/a) 

PPA or  
Feed-In 

Tariff  
(€/kWh) 

Module 
Losses 

 (%) 

System 
Losses2 (%) 

System 
Availability 

(%) 

Degra-
dation 
(% p.a.) 

Soiling (%) 

Other1 (%) 

KPIs in Yield 
Studies 

Installed 
Capacity 

(MWp) 

O&M Guarantees 

Irradiation 
Tilted Plane 

(kWh/m²/a) 

PR (%) 

ʄ 

≤ ʄ 

ʄ 
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3.  Guaranteed yield  

2.  Guaranteed PR  

1.  Guaranteed system 
availability  

0.  Guaranteed reaction  
      time 

Simple read  
energy meter 

Measured by trust and 
monitoring system 

Mostly unclear 
measurement 
method in O&M 
contracts 

Relatively easy 
to measure 
ratio of energy 
meter and 
irradiation data 

O&M Guarantees 



Page 13  First Solar Webinar 30. October 2014 / © skytron energy GmbH 

F_
R

0
1

-0
2

_1
20

7
 

Risk Distribution between O&M and Investor  

Risks 

Irradiation 
(sun shine) 

Reaction time 
Guaranteed 
availability 

Guaranteed PR 
Guaranteed 

yield 

Degradation 

PPA Investor 

O&M 

0. 1. 2. 3. 

O&M 

System 
availability 

O&M O&M 

Soiling 

Other module 
losses 

System 
losses 

O&M 

O&M 

O&M 

O&M 

O&M O&M 

O&M O&M 

Investor Investor Investor 

Investor Investor Investor 

Investor 

Investor 

Investor 

Investor 

Investor 

Investor 

Investor 

Investor 

Investor 

$ $$ $$$ $$$$ 
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O&M Guarantees 

Reaction Time Guaranty 
› cost pressure 
› contract negotiation vs. staff capacity 

especially on weekends or for service during sunlight hours in summer 
Availability Guaranty 
› use of an insufficient monitoring system prevents early fault detection. 
› lack of understanding what availability means (unclear definition in contract) 
› insufficient tracking to make availability calculation transparent. 
PR Guaranty 
› pyranometers vs. reference cells 

PR calculation up to 3% difference depending on irradiation measurement 
› negligence of annual degradation in yield studies 
› insufficient cleaning of reference cells to meet PR guaranty 
› negligence of snow coverage during negotiation phase 
› Underestimation of module cleaning costs 
Yield Guaranty 
› mispricing of insuring sunlight 

Why operators fail to realise the guaranteed performance 
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Availability Calculation 

Technical Availability 
› Comparison between number of installed strings 

and strings which are working in defined (e.g. 
100W/m2; 0.8A) boundaries within a certain 
timeframe (e.g. min) over a year. 

 

Effective Availability 

› Comparison between actual production (in MWh) 
and theoretical production (in MWh) over a certain 
period of time (e.g. year). Whereat the theoretical 
production is the sum of actual production and 
losses. 

string

n

i a

mWkRadiation

k
total

a

mWkRadiation

AkI
k available

tech
n

k

k

i

Av

string

total

available



















1 min/

/100)(

0

min/

/100)(

8,0)(
0

2

2

ltheoretica

actual
effect

production

production
Av 

outageplanedoutageforcedactualltheoretica losseslossesproductionproduction  

Methods of Calculating the Availability of a PV Plant 

The technical availability calculation is more time driven while the effective 
availability calculation is more production driven. 
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Availability Calculation 

Pros 
› Doubtless measurement 
› Scalable to combiner box- or inverter level 
› Flexible in time setting 
Cons 
› Advanced monitoring system needed 
› Seasonal influences unvalued (Jan=Aug) 
› Big numbers in larger plants 

Technical Availability Effective Availability 

Pros 
› Seasonal influences valued (Jan≠Aug)  
› Barely no monitoring needed 
› Easy calculation 
Cons 
› Not an availability in its classic meaning 
› Additional conflict potential between O&M and 

customer 

Doesn't matter which way of availability calculation is chosen, the discussion if 
a certain event (curtailment, snow coverage, etc.) remains within or without 
the sphere of influence of the O&M, needs to be taken in a transparent way. 

Time is Money vs. Energy is Money 
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High-Resolution Monitoring 

Module Failures 
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High-Resolution Monitoring 

QUALITY COUNTS 

Sample Plant : 51 MW DC Installed  ǁ  75 Central Inverters ǁ  10000 Strings 
Specific Yield : 1.400 kWh/kWp   ǁ   Located in South Europe  ǁ   FiT/ppa 0,15€/kWh 
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High-Resolution Monitoring 

String Level Degradation 
› Self learning algorithm 
› Initial Degradation Ratio 
› Rising accuracy:  99,5% after 12 month 
› Annual Rate of Degradation 

O&M Toolbox for 
› Soiling Ratio 
› Module cleaning strategy 
› Module warranty claim plan 
› Module PID regeneration 

KNOWLEDGE COUNTS - MODULE DEGRADATION & SOILING 
A monitoring system with measurement tolerances of 0,5% over the whole 

temperature range can detect the degradation and soiling on string level. 
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DETAILS COUNT – EARLY WARNING    

O&M Standards 

15-minute data resolution 

 The inverter seems to be 
working normal 

 Its status information  
suggests faultless  
operation 

 Any faults remain  
      undetected 

 
1-minute data resolution 

 The inverter shows 
unsteady behavior 

 It  keeps losing its MPP and 
it takes some time to 
recapture it 
 

 Risk of inverter breakdown 
     detected  
 Initiate maintenance 

Irradiation 
Inverter-AC-Power 

(Example:  
1 Central Inverter) 
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O&M Standards 

Routine Inspections and Maintenance Services 

• Weekly inspections 
 Cleaning of all sensors 
  Module cleaning of one combiner box (always the same CB) 

• Monthly visual inspection of 1/12’s plant 
 Mounting structure random sample of nut torque 
 Under washing 
 Fence integrity  
 Rubbish & rocks to avoid damages during lawn mowing 
 Module  breakage 

• Monthly inspection of all inverter 
 Filter mats  
 Van conditions 

• Yearly inspection 
• Infrared inspection of all combiner boxes 
• Medium voltage switch gear 
• Inverter inspection / maintenance according to handbook (semiannual) 
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› The monitoring system should be chosen by investor or O&M 
operator & not by the EPC. 

› O&M for a PV power plant is more than two guys and a pick up 
truck. 

› If a park is build with low-budget components, an advanced 
monitoring system is needed. 

› Clear contractual agreements especially in the appendixes prevent 
disputes during daily operations. 

Conclusion 



Thank you very much for your attention 
skytron energy GmbH 
 
service@skytron-energy.com / sales@skytron-energy.com 

 
 

www.skytron-energy.com 
 
 
 

Christoph Neufink 
Head of Service 
c.neufink@skytron-energy.com 
+49 151 6284 7075 

 


