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The next generation of battery 
technology is here!
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Sirius Energy Storage
In our electrical and electronics driven world, batteries have become 
common and their importance continues to increase with the increased 
focus on energy management and renewables integration.  Historically, the 
focus has been around chemical battery storage systems which includes the 
well-known lead acid, alkaline and more recently, lithium ion chemistries 
which allow for reduced lifecycle costs. Chemical battery storage systems 
have several limitations including degradation of charge capacity, limited life 
cycles, narrow operational temperature windows, limitations on charging and 
discharging rates, explosion or runaway risks and environmentally hazardous 
chemical components to name a few.

The energy density of traditional capacitors has limited their use as extended 
duration energy storage devices. This has been changed with the 
development of super capacitors that significantly increase the energy 
density of traditional capacitors making them more amenable to longer 
duration storage solutions. In addition, this new generation of energy storage 
mitigates many of the issues found in traditional chemical batteries. 

Finally, thanks to their environmentally friendly nature and long cycle life, use 
of super capacitors can reduce costs associated with maintenance, disposal 
and global environmental taxes as well as reduction in environmental 
impacts of high powered systems.

 Actively balanced and stable operation at all commercial voltages
 Flat discharge curve (module discharge rate is determined by the 

load)
 2% per month self‐discharge when idle and in sleep mode
 Cell level energy density of 70‐80Wh/kg
 Supercap cell cycle life and capacity unaffected by high rate of 

charge or discharge
 Supercap cell projected calendar life of 45 years and cycle life of 

1,000,000 cycles
 High/Low charge and discharge capability
 Wide operating temperature range of supercap cells (‐30oC to 

80oC)
 No degradation of capacity and efficiency over cycle life
 Works with standard inverters/rectifiers/regulators used with 

Lead Acid or Li Ion batteries
 Form factor similar to chemical batteries
 10 year swap out guarantee on the Supercaps if maintained 

correctly
 Utilises internal Industrial grade electronics

ADVANTAGES
Highly efficient with 
negligible DC to DC 
losses during cycling

Wide operating 
temperature range of 
supercap cells

Total Green and 
Recyclable Solution (99%)

No capacity or 
efficiency degradation 
over projected cycle life

Supercap cell cycle life 
and capacity unaffected 
by high rate of charge or 
discharge

Long cycle life - defers 
disposal cost and mitigates 
environmental impact

Non toxic, with no risk 
of thermal runaway

CELL TOWERS

SOLAR + STORAGE

GENSET + STORAGE

MICROGRIDS

UTILITY OPTIMISATION

EMBEDDED IN POLE 
SOLUTIONS FOR
Solar Street lights, Wifi poles, 
Security solutions.

Off grid, utilizing local site 
network to communicate with 
the control/security room if 
required

This modular and scalable system provides a technically and 
commercially viable, plug‐and‐play replacement for chemical batteries.

TECHNOLOGIES & INNOVATION



*A Nameplate capacity is usable
*B Highest cycle life in the industry
*C  Use in extreme conditions
*D  No air conditioning required
*E  Highest efficiency in the industry
*F Light Weight (7 x lighter than Lead Acid)
*G Smaller Size (3 x smaller than Lead Acid)
*H  Extremely fast charging and discharging without degrdation
*I  Very low self discharge
*J  Full 10 year unconditional swopout

Depth of Discharge (DOD) [%]

No. of Cycles

Maximum Charge Rate without degradation [A]

Maximum Discharge Rate without degradation [A]

Charge Operating Temperature Range [°C]

Discharge Operating Temperature Range [°C]

Maximum Operating Temperature without 
degradation [°C]

Full Cycle Efficiency (FCE) [%]

Approximate Weight per kWh [kg/kWh]

Dimensions per kWh [m³/kWh]

Charge Time [hours]

Self-Discharge [% / 30 days]

Warranty (full) [years]

Warranty (sliding scale) [years]

Safety

Maintenance and Support Systems (Cooling etc)

Recyclability

30-50%

200-2,500

50A

50A

-20°C – 50°C

-20°C – 50°C

25°C

60-70%

124.0

0.043

10-20

5.0%

2 years

3-5 years

Gas 
Generation

High

95 wt% but Pb 
Toxic to 

Environment

Lead                               
Acid

80%

2,000-3,000 

100A

100A

0°C – 45°C

-20°C – 65°C

30°C

3.7 - 10

0.002 - 0.004

2-10

2.0%

Thermal 
Runnaway

Medium

Lithium 
Ion

80%

500-7,000

100A

150A

0°C – 45°C

-20°C – 65°C

35°C

80-85%

18.0

0.018

2-10

2%, increasing
with temp

-

10 years

Possible 
runnaway risk 

although 
much lower 
than Li Ion

Medium

25% - 96% 
depending on 

process

Lithium Iron 
Phosphate

Attribute

100% *A

350,000-1,000,000 
*B

200A

200A

-30°C – 85°C *C

-30°C – 85°C *C

65°C *D

99.4% *E

18.0 *F

0.014 *G

0.5 *H

2.0% *I 

10 years *J

-

Very Low Risk

Lowest

99%

Super                               
Capacitors

100%

5,000-20,000 

-

-

-20°C – 65°C

-20°C – 65°C

~50°C

65-75%

250.0

-

2-10

2.0%

-

10 years

Very Low Risk

High

95%, 
Electrolyte 
Reusable

Vanadium 
Flow

Notes on Super Capacitors



ADVANTAGES OVER CURRENT SYSYEMS

Stand-alone, fully 
integrated, plug-and-play 
platform

Independent surge 
load handling

Accepts concurrent input 
sources (DC and/or AC) with 
seamless and programmable 
switching between soursces

Plug-and-play connectivity to 
storage with no additional 
hardware or software

Accepts high 
renewable input 
without oversizing

Integrated data 
logging, storage and 
monitoring

The singular solution for power 
management
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Centauri Energy Server

 Handles torque loads allowing start‐up of motors, compressors, 
and all forms of inductive loads with surge currents, without 
oversizing the system

 Accepts 5x – 6x renewable input without oversizing the system
 Plug‐and‐play connectivity to storage (does not require additional 

battery inverter for Sirius Energy Storage, Lead Acid or Li Ion)
 Handles renewable intermittency by switching seamlessly 

between renewable generation and storage
 Directly supplies the load from renewable generation during 

generation hours (does not route through the battery)
 Charges storage during generation hours (concurrently as it 

supplies the load)
 Plug‐and‐play connectivity to multiple DC or AC generation inputs
 Seamless switching between multiple input sources without 

destabilizing the load
 Energy blending capability for multiple input sources
 Actively corrects power factor losses to 1 on the circuit caused by 

inductive and capacitive loads
 Filters harmonics caused by the load Includes built‐in safeties, 

data logging, monitoring, and control features
 Includes flexible protocols to communicate with and respond to 

signals from the grid
 Is configurable to work in islanded or non‐islanded modes. In 

non‐islanded mode, is bi‐directional.
 Auto genset start/stop/control when genset is connected
 Modular and scalable

TECHNOLOGIES & INNOVATION



Centauri Energy Servers can be deployed in any location, to service any kind of load profile (from kW to MW), with or 
without grid access or generator availability. It is a fully integrated power electronics and software platform that 
requires no additional hardware or software to function. While the Centauri Energy Server can operate as a 
stand‐alone device, it can communicate with external hardware and software if needed.

The Centauri Energy Server replaces integrated systems comprised of multiple components (PV inverter + charge 
controller + batter inverter + communication software and hardware + safety devices etc.) in all use‐cases.  It can be 
deployed, with energy storage, in:

 Residential
 Commercial and industrial
 University campuses
 Mission critical facilities
 Military bases
 Mines
 Agricultural farms

 Oil and gas infrastructure
 Island states
 Prefabricated housing
 Displaced persons’ camps
 Disaster relief
 Private virtual networks
 Data centers

T: +27 83 296 0420 | E: info@carmaky.co.za www.carmaky.co.za
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