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PROBLEM STATEMENT    
MARCOR Sys is seeking ruggedized modular UPS packages that are lighter weight with 
improved performance and capable of supporting the various Command and Control 
platform power requirements.  In theater, there are two critical sources of clean power. 
One is rechargeable, Li Ion batteries (e.g., BB2590’s) and the associated charger, the 
other is the standard BB5590 disposable batteries carried on various missions.  The need 
for reliable back-up mission critical power can be realized with a Rugged Uninterruptible 
Power Supply (RUPS).  The RUPS takes input from multiple sources including field 
generators, the local power grid and alternators from Humvees or other combat vehicles 
and outputs high quality, clean AC or DC power. In addition, the RUPS provides battery 
back-up.  Maintaining uninterrupted power at these locations can be critical in many 
situations. In the event of a power generation failure when generators that supply power 
are off-line unexpectedly and/or for random periods of time, there needs to be a carry-
through period where the batteries in the power conditioning equipment can satisfy load 
requirements.  Failure of this highly critical equipment can affect the ability of a military 
group to successfully execute its mission.  The RUPS must have sufficient backup power 
and flexible input and output options.   
 
As the batteries require a charger, two devices must be brought to theater, the battery 
charger and the RUPS.  A single device that could perform both the RUPS and battery 
recharging function would have a number of significant benefits including: 

-  Weight reduction 
- Volume reduction 
- Simplicity of supply chain 
- Greater availability of replacement batteries for the RUPS during prolonged 

outages. 
 

WHO CAN BENEFIT?    
The Marine Portable Power Unit (MPPU) is this dual purpose device that provides 
significant advantages for integrators working on C4 platforms for all branches of the 
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service where a RUPS is required in an environment where BB-2590 are used. The 
advantages include: 
 
·  charges the standard Li-Ion BB-2590 batteries 
·  has all the power conditioning and battery back-up features as a standard RUPS 
·  has a Lithium Ion battery pack that  in addition to providing charging capability, 

allows batteries to be “hot swappable” (e.g., changed out with the RUPS on-line) 
extending the back-up runtime of the RUPS 

·  has a weight of approximately 50 pounds and is easily transportable, 
·  is rugged and already tested to meet military specifications for vibration and 

environmental conditions, 
·  is adaptable for use in a wide array of military applications and programs wherever 

RUPS and Li-Ion batteries are required 
·  has a 12VDC, 24VDC and 120VAC-1 phase 60 Hz output capability with true world-

wide input, 85 – 265 VAC and 22 – 32VDC, frequency from 45Hz to 400 Hz. 
·  can be rapidly developed using the standard Acumentrics Rugged-UPS�  1252 

platform. 
 
BASELINE TECHNOLOGY  
There are four types of UPS.  Acumentrics’ products are based on the most-capable of 
these four, with unique features that allow the units to function in severe environments 
including; heat, dust, moisture, shock and vibration.  The four types are: 
·  Standby UPS—simplest and least expensive. In this design,  the back-up battery is 

not connected into the circuit until a power interruption occurs.  There is an 
unavoidable momentary loss of power as a switch closes.  

·  Ferroresonant UPS—an improvement with use of a three-coil transformer which 
acts like a fast switch upon loss of power, but it still does little to cure voltage and 
frequency problems. 

·  Line-Interactive UPS—uses a continuously on-line battery with an 
inverter/converter to keep the battery connected to the output. It provides 
instantaneous back-up, but deals only marginally with voltage and frequency 
problems using a tap-switching transformer to adjust minor voltage fluctuations. 

·  True On-line UPS—this design uses a “double conversion” process.  All input is 
converted to DC and then back to AC.  Any voltage or frequency problems are 
eliminated via control circuitry as the DC is converted back to AC.  Additionally, the 
battery is always in the circuit resulting in instant back-up.   
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Acumentrics’ units all use the true on-line UPS design, and can take both DC and AC 
inputs and delivers both DC and AC outputs.  This is a very important feature for 
complex computer and communication systems which require both DC and AC power,. 
The Acumentrics units have true world-wide input and can accept power from a wide 
variety of inputs including AC from 40 to 400 cycles per second and 80-265 volts, as 
well as DC from 22 to 32 volts.  The units output pure 50 or 60 cycle AC at 110 or 230 
volts, and DC at 12, 24, 28, or 48 volts.  The wide range of inputs of the unit eliminates 
the need for converters to deal with exotic power supplies. This combined with the 
flexibility of taking virtually any available input power make the Acumentrics units a 
strong selection for applications around the world.  
 
TECHNOLOGY DESCRIPTION    
Acumentrics has adapted one of its combat proven designs and developed RUPS products 
to meet the requirements of the MPPU. The product is in current use by the military and 
major defense contractors. This RUPS meets many of the requirements of the MPPU but 
does not have rechargeable battery charging capabilities.    

The Acumentrics Rugged-UPS�  1252 is specifically designed for worldwide 
deployment in harsh physical and electrical environments.  The Rugged-UPS�  1251 
provides 1250VA/1000W of nominal 115VAC output from an input of 80-265VAC 47-
440Hz or 22-32 VDC.  This wide voltage and frequency tolerance enables the rugged 
series to operate from generators in the field, or any international power standard. This 
durable and versatile system contains advanced on-line technology to provide highly 
reliable power back up and conditioning for the most sensitive electronic devices.  

The Rugged-UPS�  1252 utilizes the unique FlowThrough design which maximizes 
internal cooling while sealing electronic components from the damaging effects of 
moisture, airborne particles, and other contaminates in the operating environment. 

The Rugged-UPS�  1252 is a unique proprietary RUPS that was designed for Marine 
Corp forward units deployed as part of the Transition Switch Module (TSM) contract. 
This model has been tested and passed at Aberdeen Proving Ground for EMI/RFI and 
environmental and vibration standards and has met the following criteria: 
·  Universal power input 80-265 VAC  - 50-440 Hz 
·  115 VAC output at 60 Hz 
·  -48 VDC output (simultaneous) @ 250 W or 24 VDC @ 150W 
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·  Isolation transformer for high frequency noise 
·  Power factor corrected .99  
·  Pulse width modulated true on-line double conversion, 0.99 power factor correction 
·  AC input and 24 VDC input (generator, fuel cell or vehicle powered) 
·  Hot swappable batteries (VRLA- sealed lead acid) 
·  Less than 60 pounds – actual weight with transformer at 1250VA @ 55 pounds 
·  Rugged flow through heat sink for complete isolation of internal electronics from 

corrosives, sand, wind, dust, humidity, etc. 
·  Able to withstand extreme G forces > 60 Gs. 
·  Units may be parallel in series for higher power VA capacities and redundancy 
 
Below is a picture of the rear panel of the Rugged- UPS� -1252 
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T
he Acumentrics Rugged-UPS�  1252 accepts a 24 VDC input through a DC cable that 
can terminate to NATO connectors.  This capability exceeds the requirements of the 
MPPU.  

 
The major shortcomings of the Rugged-UPS�  1252 as presently configured versus the 
MPPU are: 
·  Weight (exceeds the desired 50 lbs.) 
·  No simultaneous 12V DC and 24V DC outputs 
·  Lead Acid Batteries as opposed to Lithium Ion 
·  Relatively short run time 
·  Lack of charging receptacles 
Acumentrics chose the Rugged-UPS�  1252 to be adapted to meet the MPPU 
requirements. 

Functionality ACG1252 MPPU 
Universal Input Universal power input - 80-265 VAC  
& 50-440 Hz 

YES YES 

Designed for Rugged Applications  YES YES 
Simultaneous AC/DC input YES YES 
Simultaneous 12V DC and 24 V DC output NO YES 
Back-up power via Li-Ion Batteries NO YES 
BB2590 recharging capability NO YES 
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Weight not exceeding 50 lbs NO YES 
Runtime over 60 mins (without external battery pack) NO YES 

 
CURRENT STATE OF DEVELOPMENT    
The Acumentrics Charger-RUPS 1250Li or MPPU combines Acumentrics’ trusted 
RUPS technology with new battery-charging capability. Presently, most circuit boards 
have been designed and have either been procured and tested or are in the final 
procurement phase.  It is anticipated that a brassboard unit will be completed by the end 
of 2009 with prototype units available in mid-2010.    
 
The Charger-RUPS 1250Li provides 1250VA of nominal 115VAC output from an input 
range of 80-265 VAC / 47-400Hz, or 22-32 VDC. The inverter board for this unit has 
been fully developed and bench tested.   
 
The unit is designed such that ten Li-ion batteries can be employed for backup lasting 
over an hour, as well as the batteries individually charging in their cell. Charging current 
is user-adjustable and the unit can effortlessly charge all 10 batteries at maximum current 
(3A) per cell.  To date, thermal profiles on the batteries have been completed and the 
charger board is designed.  This board is presently being procured and will be tested in 
the next few months. 
 
The microprocessor-controlled Charger-RUPS monitors and reports each battery’s 
charge status. It also calculates and reports the RUPS’ estimated power backup time.  
This board is complete and is being used in other lead acid based RUPS solutions 
provided by Acumentrics.   
 
The overall chassis design with flow thru heat sink capability and accommodations for 
ten Li-Ion batteries is near completion.  The same design features used in the standard 
Acumentrics offerings are being used to assure the same level of reliability and 
ruggedness.  Fabrication of test units will be done by year’s end bringing it to a TRL 7. 
 
 REFERENCES   
The Company’s RUPS customers include all branches of the U.S. military, defense 
contractors, computer equipment suppliers, systems integrators and value-added resellers, 
as well as various industrial equipment suppliers.  The Company has sales to large 
systems integrators, such as General Dynamics, Raytheon, Northrop Grumman, and 
Lockheed Martin, EDO Darlington, SAIC, and Boeing.  Other integrators include AAI 
Corporation, Dell Computer Corporation, Sperry Marine, and Nova Power Solutions. 
Acumentrics will gladly provide references upon request. Please contact Steven Graves, 
VP of Sales (781.461.8251 ext 350, sgraves@acumentrics.com) for reference contact 
information.     

 
ABOUT THE COMPANY  
Acumentrics designs, develops, and manufactures a portfolio of novel power supply and 
electronics products that meet demanding customer requirements. The Company’s 
current core business – the RUPS business – is the manufacture of innovative 



Acumentrics                Page 6 of 6 

uninterruptible power supplies built to a rigorous military specification and other 
products for critical customer needs such as battlefields, harsh oil field conditions, and 
subway environments.  Its main development business – the SOFC business – is an 
advanced fuel cell design for clean, quiet, efficient power operable on commercial 
gaseous fuel and JP-8.   

 


