Saft battery solutions for space:
Reliability and performance for over 50 years
Extreme performance for demanding space applications

Saft, a pioneer in space...
Since the launch of our
first battery in 1966 on board
the D1A “Diapason”, Saft has
gained significant experience to
become the top supplier worldwide
of batteries for satellites and a
multitude of space applications.

Saft is the world leader in
developing and manufacturing
batteries for the space market.
Saft is the sole company to master all steps
from electrodes to full battery solutions,
and, the only battery manufacturer offering
all technologies used in space:
• Nickel (Ni-Cd, Ni-H2)
• Primary lithium (Li-SO2, Li-SOCl2,
and Li-MnO2)
• Rechargeable lithium (Li-ion)

D1A “Diapason,” 1966

Space applications served by Saft batteries
Low mass and volume coupled with long life and simplified electronics make Saft’s highly customizable battery solutions
perfect for these applications:
GEO/MEO Satellites

Meteorology
Telecommunication
Global Navigation

Rovers

LEO Satellites

Space Experiments

Launchers

Space Transfer
Vehicles

Astronaut Tools

Space Object Study

Planetary/
Deep Space Probes

Scientific
Military/Security,
Remote Sensing
and Constellations

Planetary Landers

Comet
Meteor
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2019

First GEO satcom completion with 15 years
on board the W3A satellite

2018

Powered the Hyabusa 2 mission’s MASCOT
asteroid lander

2017

200th satellite launched with Li-ion technology
– Iridium Next constellation deployment

2016

GOES-16 Satellite launch

Saft has...
2015

TeLEOS 1 – first VES 16 battery placed in orbit

2015

11 OG2 Satellites – first satellite constellation
placed in orbit at the same time

2014

Philae Mission – success on Tchouriomov-Gerasimenco
Comet with Primary Li battery

Supplied nearly 35,000
cells for space flight

Orbited on 768 satellites
launched on 325 launchers

Over 620 million cell hours
operation in orbit

2013

Iridium Next Contract (83 satellites)

The largest fleet of batteries
and satellites in space

2012

AVUM – first Li-ion batteries on the fourth stage of ESA’s

Had over 300 successful
launches with Li-ion batteries,
showing very high reliability

Vega launch vehicle

2008

GALILEO – first Li-ion batteries for a permanent
MEO constellation

2007

AGILE – first LEO to be powered by space-qualified
MP Li-ion batteries

2004

W3A – first Li-ion battery to be installed on a GEO
telecom satellite

Put in orbit more than
3 million Mega Wh Li-ion
batteries
More than 400 Li-ion
batteries in orbit showing
remarkable performance
Supported GEO missions
beyond 22.5 years with Ni-Cd
and 18 years with Li-ion

2003

SMART 1 – first moon probe to use Li-ion VES batteries

Supported LEO missions
beyond 21 years with Ni-Cd

1999

ISS EVA Mission – first U.S. made Li-ion battery in space

Qualified battery for the full
electric GEO communication
satellite requirements
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Multiple technologies
for demanding applications

While Li-ion technology has become

Built to meet objectives

the premier choice for satellites,

Saft’s Li-ion cells are specially

to the performances of the primary

adapted for space applications from

Li-SOCl 2 battery. After more than 10

field-proven designs. Cells are man-

years of travel in very cold conditions

ufactured at four sites – Cockeysville,

(less than -60°C), the battery

MD (USA), Nersac (France), Poitiers

has powered the probe onto the

(France), and Bordeaux (France)

applications need long-lasting power

Tchouriomov-Gerasimenko comet

– which together meet the demand-

allowing it to conduct more than 90%

that operates in extreme temperatures

ing quality, schedule and cost objec-

Saft also offers its proven primary
lithium technology for probes, rovers
and other space vehicles. These

while powering crucial flight
operations for these one-off missions.

tives of space programs.

of the experiments planned and to
ensure the telecommunication with

In 2014, the great success of the

Rosetta and Earth during the 3 first

Philae mission was directly linked

days on the comet.

Proven primary lithium technology for specialized missions
Mars
Exploration
Rover

Mars
Lander

Deep
Impact

Li-SO2
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Stardust

Mars
Pathfinder

Atlas
Centaur

Li-SOCl2

Philae
Lander

Saft’s space-qualified Li-ion cell offering

VES 180

VL 48E

VL 51ES

VES 16

VL 6P

VL 10ES

MP XLR

Guaranteed capacity (Ah)

48

48

51

4.5

6.6

12

6.8

Mean voltage at C/1.5

3.6

3.6

3.6

3.6

3.6

3.65

3.65

End of charge voltage (V)

4.1

4.1

4.1

4.1

4.1

4.2

4.2

Energy (Wh)

175

170

182

16

22

44

24.8

Specific energy (Wh/kg)

165

150

170

155

65

230

180

Height (mm)

250

250

222

60

143

102

65

Diameter (mm)

54

54

54

33

38.2

33

Prismatic
17*60

1.11

1.13

1.08

0.155

0.34

165

148

GEO, MEO, LEO

GEO, MEO, LEO,
Launcher

Weight (kg)
Power capability current pulses A
Main application

225
GEO, MEO

GEO, LEO

GEO, MEO, LEO

LEO,GEO

Launcher

05

Modular flexibility for
optimized configurations

Saft’s modular & scalable batteries are based on parallel and series assemblies.

A multitude of arrangements is possible from up to 12 cells in parallel with VES 180, VL 48E, and VL 51ES (480 Ah) and up
to 24 cells in series (100 V). Designs are available for GEO and MEO platforms ranging from 3 kW to 25 kW.

Saft Li-ion Model (SLIM)
Calculate optimum solutions, predict future performances. Saft uses its macroscopic electrochemical
model, SLIM, in support of GEO, MEO and LEO satellite manufacturers to check the battery telemetry
coming from an operational satellite to evaluate the
performances along the mission time. This information is used to find the best solutions through prediction of future VES/VL battery performance.
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Multiple s-p battery
arrangement with VES 16

of Discharge) >30%. These batteries are
dedicated to LEO observation, military or
constellation satellites.

The VES 16 cell LEO performances are the

Moreover, the VES 16 demonstrated
very good stability in GEO missions. In
2015, TeLEOS1 launch placed the first
VES16 battery in orbit. In addition, VES16
Battery has been deployed on the Iridium
Constellation (with 75 satellites) which
was completed in 2019.

best compared to all other cell designs
thanks to its dedicated negative electrode.
The electrode composition has been
designed considering the LEO profile. Its
large charge current capability provides a
very high efficiency with a large DOD (Depth

Incorporating
electronics for safety
Saft’s fully integrated, “allin-one” modular package
combines electronics and
electrochemistry to provide
a system with intelligent
autonomous cell balancing
management, optimized for
easy installation and instant
operation.
The system function includes:
• Balancing – optimizes battery
life and available energy
• By-pass – removes the weak
or failed cells or modules
from the serial circuit
• Disposal functions
(discharge) – passivates
battery modules at the end
of the mission even after bypass operated
Optimized for space cells VES
140 and suitable for battery
configurations from 7s to 24s
and 1p to 12p.
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High performing batteries
in demanding operational conditions
ExoMars Rover
Saft supplies it’s Li-ion technology to
power the ExoMars Rover for the ExoMars
program. The battery system is based
on Saft’s MP 176065 XTD cells. A key
advantage of these Li-ion cells is that

Saft

Rue Georges Leclanché- BP1039
86060 POITIERS Cedex 9, France
Tel: +33 (0)5 49 55 48 48
Fax: +33 (0)1 49 93 19 69
www.saftbatteries.com

they have been developed to deliver high
performance in demanding operating
conditions, even when subject to extreme
fluctuations in temperature from -40 ˚C
to +85 ˚C.

Saft America

107 Beaver Ct.
Cockeysville, MD 21030
Tel: 410-771-3200
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