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Some Space Battery Requirements

- High energy and power density

- Hard vacuum operation (Sealed)

- Withstand severe launch environments (vibration, shock, 

and acceleration).

- Long cycle life (> 30,000 cycles) for orbiting spacecraft

- Long active service life (> 10-15 years)

- Radiation resistance

- Operation at temperatures as low as -80°C (planetary 

missions)

- Safety

- Quality

- Reliabilty
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Space Batteries Applications

⚫ GEO telecommunication satellites

⚫ MEO global positioning satellites

⚫ LEO Defense satellites

⚫ Launchers

⚫ Space vehicles

⚫ Space experiments

⚫ Rovers

⚫ Planetary landers

⚫ Astronaut tools

⚫ Space object study

⚫ Planetary/deep space probes
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Is there any Electrochemistry 
System that can meet all 

requirements?
No!!!

Many systems are in use:

- Silver-zinc rechargeable (Launchers)

- Nickel hydrogen rechargeable (???)

- Lithium Primary

- Lithium Ion rechargeable Silver-zinc battery, made by General 

Electric, was the only power source for the 

Corona satellite's film return capsule



CR123A Li-Mno2 cells used by the Astronaut Jetpack 

(Safer)

Lithium Primary Space Cells



Li-Ion batteries become the preferred choice because of 

their high energy & power density, reliability, robustness 

and long cycle life 

Lithium Rechargeable Space Cells



The design of a multi-cell battery pack should ensure:

- Electrical continuity

- Mechanical stability

- Adequate thermal management

- Safety

Proven performance, safety and reliability cells are 

selected

A Failure Modes and Effects Analysis (FMEA) should be 

done for all battery designs.

Space Battery High Level Pack 
Design



Space Cells/Battery 
Pack

Manufacturers/
Developers
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ABSL - Enersys

http://www.enersys.com/ABSL_Space_Batteries.aspx

• Pioneer of space lithium-ion technology with the first lithium-ion batteries around Earth, Mars & 
Venus
• Battery supplier of choice for the toughest lithium-ion space battery programs
• Recipient of numerous awards from customers worldwide
• Abundant supply of cells in stock to meet the needs of future programs
• Quallion's Zero Volt ™technology available in ABSL space products
• Contracts for over one hundred spacecraft and launch vehicles

http://www.enersys.com/Lithium_Ion_-_Zero_Volt.aspx


Bharat Heavy Electrical

http://www.bhel.com

http://www.bhel.com/


BST Systems

http://bstsys.com/



http://bstsys.com/



China Aerospace Science & 
Industry Corp

http://www.casic.com.cn/ http://chinacasic.en.china.cn/

Silver Zinc

http://chinacasic.en.china.cn/selling-leads/img_1082802030_1.html
http://chinacasic.en.china.cn/selling-leads/img_1082723220_1.html


Eagle Picher







EP/ Yardney Technical Products

http://yardney.com/





EAS

https://eas-batteries.com/

https://eas-batteries.com/




GS-Yuasa

http://www.gsyuasa-lp.com/satellites-rockets-lithium-battery-markets





OJSC/ Russia

http://www.niai.ru/catalog.php?id=4&lang=eng



http://www.niai.ru/catalog.php?id=4&lang=eng



www.QinetiQ.com 

QinetiQ/ UK



www.QinetiQ.com 



Enersys/ Quallion

The U.S. based company designs, fabricates and manufactures state-of-the-art lithium ion cells 

and battery packs, and develops new battery chemistries for the military, aerospace, medical and 

automotive industries. Building on its legacy leadership position in the medical device industry, the 

company has developed a range of novel enabling technologies that include the world’s smallest 

implantable secondary battery and the proprietary Zero-Volt™ and SaFE-LYTE™ technologies. 

Leveraging its core engineering capabilities, Quallion has established itself as a leader in 

applications where advanced battery technology, safety, reliability and custom engineering are most 

valued. For more information about Quallion, visit www.quallion.com 

http://www.quallion.com

http://www.enersys.com/




Saft Batteries

http://www.saftbatteries.com/market-solutions/space







ZAF Energy

https://zafsys.com/markets/aerospace/

Nickel Zinc 

Batteries

https://zafsys.com/markets/aerospace/




Space Battery Pack 
Assemblers
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http://acme-aero.com/

Acme Aerospace





http://www.asp-equipment.de

ASP – Equipment GmbH



http://www.asp-equipment.de



http://www.aztecelectronics.co.za/

Aztec (South Africa)



http://www.bren-tronics.com

Bren-Tronic

http://www.bren-tronics.com/


http://www.clyde-space.com/products/spacecraft_batteries

Clyde Space  - UK







Diehl & Eagle-Picher

http://www.diehl.com/de/diehl-eagle-picher.html

http://www.diehl.com/de/diehl-eagle-picher.html


Electric-Fuel/Epsilor

http://www.efbpower.com/ http://www.epsilor.com/



http://www.efbpower.com/ http://www.epsilor.com/



Electrochem Solutions

http://electrochemsolutions.com



HBL - India

http://www.hbl.in/product-1-batteries



http://www.hbl.in/product-1-batteries



Mathews Associated

http://www.maifl.com



Navitas Systems (East Penn)

http://www.navitassys.com/



Space Vector

http://spacevector.com/

http://spacevector.com/index.php


http://spacevector.com/



SWE (Ultralife)

http://www.swe.com/

http://www.swe.com/


Total Battery Solutions

http://www.totalbatterysolutions.co.uk/aerospace-batteries/

http://www.totalbatterysolutions.co.uk/


Uralelement OAO / Russia

http://www.elems.ru/ourproduction.html



Thank You for Your Attention

Shmuel De-Leon 
Shmuel De-Leon Energy Ltd 

www.sdle.co.il
shmuel@sdle.co.il

Information for presentation obtained by:

1. Public web sources.

2. Shmuel De-Leon Battery/Energy Sources DataBase ® (Includes 29000 cell PDF data 
sheets ) http://www.sdle.co.il/Default.asp?sType=0&PageId=45580

http://www.sdle.co.il/Default.asp?sType=0&PageId=45580


This presentation has been compiled for the exclusive, 

internal use by our client. Within the framework of the 

engagement, Shmuel De-Leon Consultants  will act solely 

in the interest of the client. Property rights in favor of third 

parties will not be constituted and no protective effect shall 

arise for the benefit of third parties.

The presentation shall be treated as confidential and may 

not be passed on and/or may not be made available to 

third parties without prior written consent from Shmuel 

De-Leon Energy. 


