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About Us

German renewable engineering and 
manufacturing company

Design and manufacturer of Power converter and 
Control Systems for efficient and reliable grid 
integration of energy storage systems

Leader in electrical pitch system and inventor of 
the original pitch retrofit systems

Successful market player since 1988 with three 
facilities in Germany and co-operation partners 
worldwide

Certified according to ISO 9001:2015

Awarded for product innovation with the German 
Renewables Award in 2014 and 2016

“Top-Innovator 2020”
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Core Product Portfolio
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• Ultracapacitor-based 
Pitch Systems

• Ultracap Pitch Retrofit

• Centralized
Control System

• NGC Full Power
Converter

• MSC Hybrid Power 
Converter

• Certified Safety System

• Electrical Energy Storage 

• Grid stabilizer for all grid 

codes

• Ultracap Grid Stabilizer

• Ultracap Uniterruptible 

Power Supply (U-UPS)

• Hybrid Battery Diesel UPS

• Hydrogen Electrolysis 

Rectifier

• Automative Charging 

Systems

• Wayside Storage

• Centralized Solar 
Converter

• Statcom System

• Solar/Battery Storage 
Hybrid System
(DC Linked)

• Multi Source Converter

• Integration of 
Wind/Solar/Diesel/
Battery Systems

• Island Grid
Interconnections

• Safe AC/DC Grid

• 5 kW Solar/Wind Open-
Source Project

Wind Energy Solar Energy Grid & Storage Microgrid



Pitch Retrofit Systems

Since 1999 we have designed  and built Pitch Systems using 
Ultracapacitor Technologies 

Today over 45 thousand wind turbines worldwide depend on 
FREQCONs safe and long-life pitch designs

In 2013 we devolved and introduced the first ultracapacitor based 
pitch retrofit system to improve turbine uptime and eliminate battery 
fault conditions

Leading windfarm operators retrofitted today more than 850 GE 
turbines and more than 60 Clipper turbines
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Pitch Retrofit Systems

We are the original Inventor and Manufacturer for the Pitch Retrofit 
System sold exclusively through Maxwell Technologies/ Tesla

With Maxwell discontinuing the retrofit product offering, we continue 
to manufacture and sell the retrofit systems for
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GE 1.5MW 
20NM

GE 1.5 MW 
20NM (SSB)

GE 1.5 MW 
30NM

Clipper

Part number 505712 505719 505979 500368

Leadtime Test 
Modules

available ex stock

Leadtime Series Approx. 16 – 20 weeks

Data sheets
Manuals 
Test certificates

Available upon request

• Site evaluation and testing available
• On-site training for service personnel 



Pitch Retrofit Solutions
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Replacement for battery units, modules and systems

GE 20NM / 505712

GE 30NM / 505979

CLIPPER / 500368
GE 20NM SSB / 505719



Pitch Retrofit Systems
References
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Selection of windfarm operators running the Freqcon retrofit system 
since 2015



Pitch Retrofit Solutions
Engineering

In-house Hardware and Software Development
• Development of customer-specific requirements
• Product qualification and ultracapacitor testing in our test lab
• In-house engineering, hardware, software and test engineering
• Over 25 years of pitch system design experience
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Your Benefits at a Glance
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• Improve uptime and minimize OPEX

• Drop-in solution

• Field-proven safety and reliability

• Maintenance-free pitch retrofit

• Stable operation in wide temperature ranges (-40 to 65°C)

• Major operators switched to our retrofit solutions with more 

than 900 retrofits in the field



Our solution
Ultracapacitor-based systems
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• Compliance with Machinery Directive 2006/42/EC; Compliance with 
Performance Level d according to ISO 13849

• > 40.000 wind turbines world-wide using pitch systems designed by 
FREQCON

• Field-proven safety and reliability

• Cost savings
• Life expectancy is > 20 years

• Up to 1 million charge and discharge cycles

• Maintenance-free pitch system

• ROI for pitch retrofit solutions is about 2.5 years

• Stable operation in wide temperature ranges (-40 to 65°C)

• Drop-in solution



Identification of
Customer Problems
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Non reliable 
electronics

Safety
concerns

Maintenance 
and revenue

losses

battery failure in 
cold weather conditions

battery related
downtime

battery needs to be
replaced every
3 to 4 years

failure of DC contactors

failure of battery charger
only one charger per blade
instead of one charger per battery



Case Study 
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Windturbine 
Manufacturer

GE

Power 1.5MW

Electric System ESS (GE based pitch 
system solution)

Energy storage system at 
pitch systems

4x Lead acid batteries
(12V, 16 Ah)

Number of chargers per 
turbine
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RETROFIT GE 1.5MW 
4x12V 16Ah Pitch System
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Issue Frequency/Costs Comments

Battery charger
failure

Anually
$400 – 500 per turbine

Early battery
failure

Annually
$2.000 per turbine

Identification of customer problems
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Our Retrofit solution

RETROFIT GE 1.5MW 
4x12V 16Ah Pitch System

Technical data PBS GE 54V / 136 F

Input voltage 230 V AC (fuse 3,15 A)
Output voltage 54 V DC
Nom. capacity 136 F
Rated current 80 A DC

Max. current
320 A DC for 2 seconds (internal 160 A 
fuse)

Charging time 54 V DC in approx. 30 minutes
Temperature range -40 °C … +60 °C 
Frequency 50/60 Hz
Housing Aluminum and steel
Weight (incl. brackets) approx. 34 kg (75 lbs.)
Dimensions (incl. brackets) 
(WxHxD)

578 mm x 426 mm x 340 mm

More than 2.000 systems in the field
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Original vs. Retrofit Solution

RETROFIT GE 1.5MW 
4x12V 16Ah Pitch System

Original Retrofit

4 lead batteries with one power supply each 22 ultracapacitors (3000F) with one power supply
Maintenance interval: annual inspection Annual capacity test recommended
Exchange of batteries every 4 - 5 years Maintenance-free



RETROFIT GE 1.5MW 
4x12V 16Ah Pitch System
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Return on invest (ROI) 2.5 years       Savings come up to 57K€

Year
Battery-related 

service cost labor 
+ parts (€/year)

Battery-related
revenue loss

(€/year)

Battery
replacement

costs (€)

Battery-related 
cost (€/year)

Cumulative costs 
over turbine life 

UC-related 
service, labor cost 

(€ /year)

UC replacement 
costs (€)

Cumulative costs 
over turbine life 

with Retrofit 

1 2700 532 3232 3232 3232

2 2700 532 3232 6464 6464

3 2700 532 3232 9696 9696

4 2700 532 4216 7448 17144 17144

5 2700 532 3232 20376 3200 7800 28144

6 2700 532 3232 23608 28144

7 2700 532 3232 26840 28144

8 2700 532 4216 7448 34288 28144

9 2700 532 3232 37520 28144

10 2700 532 3232 40752 28144

11 2700 532 3232 43984 28144

12 2700 532 4216 7448 51432 28144

13 2700 532 3232 54664 28144

14 2700 532 3232 57896 28144

15 2700 532 3232 61128 28144

16 2700 532 4216 7448 68576 28144

17 2700 532 3232 71808 28144

18 2700 532 3232 75040 28144

19 2700 532 3232 78272 28144

20 2700 532 4216 7448 85720 28144

Retrofit Scenario 20 years



RETROFIT Scenario
Return on invest
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Let‘s start!
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Javier Sánchez
Director General

info@inelec.net

www.inelec.net

https://www.linkedin.com/company/inelecspain/?viewAsMember=true


