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Innovation
Structural batteries

New energy storage
New Battery Management System

Battery System for Airbus DS
NeoSat
Ariane 6
OneWeb
New Space

R&T and new energy technology research
Lithium-ion technology
Lithium-Sulfur and Lithium-Metal technology
Super-capacitors
Li-cap

TESED

Aeronautics
Demonstrators for CTO

Demonstrators for A3
Airbus Helicopters

Airbus Aircraft
Urban Air Mobility



§ Cells techno
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§ Satellite and launchers power subsystems are based on batteries (State of the Art = Li-ion), source of energy.

§ For some applications, oversizing of the battery on power peaks à embarked mass increase

§ Supercapacitor fills the gap between batteries and capacitors, featuring very high power density (up to 100kW/kg) with lower stored energy 

than that of batteries (up to 7 Wh/kg).
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§ ESA Study Contract No. 21814/08/NL/LvH entitled “High Power Battery Supercapacitor study” completed in 2010

§ Potential space applications for supercapacitors:

§ Supercapacitors have the potential for hybridization with batteries (power peaks < 10s)
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Agenda
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Supercapacitor market

• Geographic mapping
• Nesscap selection
• Company takeover

Supply chain establishment

• Consortium
• ESA study
• Status



13 NOVEMBER 2019 Synthesis of the tests performed during 20197

America
AVX (USA)
Cellergy (USA)
Fastcap (USA)
Ioxus (USA)
LICAP (USA)
Maxwell (USA)

Europe
Nawa (France)
Skeleton (Germany)
Yunasko (Ukraine)

Asia
CAP-XX (Australia)
JSR Micro (Japan)
Kamcap (China)
Kemet (Taiwan)
Murata (Japan)
Nesscap (South Korea)
Nippon Chemi-Con (Japan)
Vinatech (South Korea)

Supercapacitor Market – Geographic mapping



Maxwell®
BCAP0010 P270

Nesscap®
EHSR 0010C0-002R7 (10 F)

Maxwell®
PC10 (10 F)

Cap XX®
HS130 (2.4 F)

 Cap XX® HS130  Maxwell ® PC10 Nesscap ® 
EHSR 0010C0-002R7 

Maxwell ® 
BCAP0010 P270 

Capacitance BoL 1.92F–2.88F 9F-12F 9F-12F 8F-12F 
DC ESR BoL < 31 mΩ < 180 mΩ < 34mOhms < 80mOhms 
AC ESR BoL - - < 26mOhms < 60mOhms 
Rated voltage 2.75V 2.5V 2.7V 2.7V 

Absolute Maximum 
Voltage 

2.75V 2.7V 2.85V 2.85V 

Maximum RMS Current 6A - - - 
Maximum Continuous 
Current @ ΔT = 15°C 

- 2.4A 3.4A 2.2A 

Maximum Continuous 
Current @ ΔT = 40°C 

- 3.8A 5.6A 3.5A 

Leakage Current < 5µA < 40µA < 23µA < 30µA 
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§ Components with capacitance of tenth of Farad are identified to cope with the most promising applications

Supercapacitor Market – Nesscap Selection



§ Supercap evaluation performed on several components in:
Ø ESA project
Ø TESED internal R&T

§ Development of supercap test facilities in Airbus D&S electrical lab
§ Supercap test campaigns in Airbus D&S electrical lab
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Supercapacitor Market – Nesscap Selection

Supercap test bench developed in Airbus DS electrical lab

Long duration primary vacuum

Short duration deep vacuum



• Mechanical, thermal and electrical tests
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Supercapacitor Market – Nesscap Selection

Floating life tests

Mechanical tests

Abusive tests

Thermal tests
Cycle life tests



• Demonstrate the suitability of supercapacitors 
assembled in battery (3P34S)
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Supercapacitor Market – Nesscap Selection

BOSC architecture

BOSC balancing

• Static balancing using resistors

BOSC assembly
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Supercapacitor Market – Nesscap Selection

§ COTS supercapacitors: interest and suitability for space applications

§ In particular, excellent performances of Nesscap® 10F in terms of:
Ø ageing (when submitted to life test and space environments including vacuum at both cell and system levels and 

enabled to identify the part as a good candidate for future space qualification.

§ In 2015, Nesscap® has improved the sealing performance of the 10F part (ESHSR-0010C0-002R7UC – XP products 
family). 
This product is mass produced and commercially available since April 2016 and will be maintained in production at 
least up to 2021. 
Moreover, in case of any change in the material, process or design of the part, Nesscap® will submit a PCN for 
approval.

§ In 2015, GSTP6.2 proposal initiated by Airbus D&S selected by ESA to qualify Nesscap 10F supercapacitor and 
associated BOSC



2007. Nesscap Energy company is founded
2014. Collaboration started between Airbus DS and Nesscap motivated by an ESA study. Product selected and guaranteed 

for long term production 
2017. Nesscap becomes Maxwell but the factory remains in South Korea. And Nesscap products don’t change.
2019. Maxwell is taken over by Tesla. But no impacts on Maxwell in terms of supercapacitor activities
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Supercapacitor Market – Company takeover
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Agenda
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Supercapacitor market
• Geographic mapping
• Nesscap selection
• Company takeover

Supply chain 
establishment
• Consortium with European 

companies
• ESA study
• Status
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Supply Chain Establishment – Consortium

1. Airbus D&S
• Prime on the project
• Documentation, expertise, synthesis
• BOSC electrical tests campaign

2. BD Sensors (former CSRC)
• BOSC design
• BOSC manufacturing
• BOSC acceptance tests

3. EGGO Space
• Procurement of supercapacitors
• Supercapacitors tests campaign
• BOSC mechanical tests campaign

Testing

Qualification tests at cell level
Qualification tests at BOSC level

System engineering and testing

System engineering
Documentation, expertise and synthesis

Qualification tests at BOSC level

Design and manufacturing of Bank Of 
Supercapacitor

Bank Of Supercapacitor Design 
and Manufacturing

Generic Space 
Qualification 

of 10F Nesscap 
Supercapacitors 



16
18 March 2021

Supply Chain Establishment – ESA Study

§ 4 Work Packages
• WP100 owned by EGGO Space
• WP200 owned by BD Sensors (ex CSRC)
• WP300 & WP400 owned by ADS

Generic Space 
Qualification Of 10F 

NESSCAP Supercapacitors

WP100
Supercapacitors Tests 

Campaign

WP200
BOSC Design and 

Qualification

WP 230
BOSC manufacturing

WP240
BOSC qualification 

(part 1)

AIRBUS DS

EGGO

WP 110
Supercapacitors Tests 

Campaign (part1)

CSRC

WP250
BOSC qualification 

(part 2)

 WP 300
Technical support

WP 210
BOSC design

WP400
Study Management

WP 120
Supercapacitors Tests 

Campaign (part2)

WP 220
BOSC Mechanical and 

Thermal Analysis

WP 221
BOSC Mechanical 

Analysis

WP 222
BOSC Thermal Analysis

WP 310
EEE expertise support

WP 320
Documentation and 
technical synthesis

WP 410
Project Mangement

WP 420
Quality Management

WP 130
Parts procurement, 

screening and 
preparation of the 

future CPPA activities 



• Supercapacitor is a product which fills the gap between batteries and capacitor. Its electric performances 
in power peak make it possible to optimize our functions of distribution and order.

• Major drawback is a calendar deterministic ageing which depends on the temperature and the charging 
voltage. It is manageable by applying derating in voltage and limiting the use temperature to 40°C.

• R&T activities necessary to improve power density and high temperature lifetime
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Supply Chain Establishment – ESA Study

2000 2010
2014

Achievement of ESA study
under the lead of EGGO (Czech 

republic) “Evaluation of 
supercapacitor and impacts at 

system level” (COTS 
approach)

BOSC EM manufacturing and 
test

2015-2020
ESA Study

Test campaign on Nesscap 
10F for the entry in ESA 

EPPL Part II
Qualification of BOSC 

unit

2021 - …

timeline

Space and Aero 
applications.

2015 - 2016
Test campaign of 

Nesscap 10F components 
under vacuum

Achievement of ESA 
study High Power 

Battery Supercapacitor 
study.

Identification of best 
candidates.

2000-2010
Internal survey of 
supercapacitors

Achievement of ESA study
Survey of Required 

Characteristics for Super 
Capacitors in Space 

applications
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Conclusion and next steps

§ Most of supercapacitor manufacturers located in Asia and USA
§ Implementation of a supply chain in Europe between Eggo Space, BD Sensors and Airbus Defence and Space in 

order to manufacture BOSCs for Space applications.

§ Nesscap ESHSR-0010C0-002R7UC is the first supercapacitor space qualified (into the EPPL II ESA).
§ BOSC based on this supercapacitor is a space qualified product
§ Integration of this BOSC in equipment that will take part of a new project è 17 BOSC to be manufactured

§ This equipment is baselined in others RFP
§ The goal is to increase the number of supercapacitors space qualified in order to cover other applications and 

mission profiles



Thank you
Any questions ?

Copyright mention


