
Overview of LiFePO4 Batteries for Solar/Radio Applications
(For 2023)

Bioenno Power®
3657 W. MCFADDEN AVE.

SANTA ANA, CALIFORNIA 92704

www.bioennopower.com
sale@bioennopower.com
Phone:  (888) 336-7864



 Founded in 2010

 OEM of various products
◦ Lithium Iron Phosphate (LiFePO4) Batteries
◦ Solar products

 Production Facilities located in Santa Ana, California and Anaheim, 
California

 Implemented ISO 9001:2008 and ISO 14001 quality and 
environmental standards

 World class-technology 

 Best in class, after-sales service and outstanding warranty

 Customers world-wide!



 Federal Agencies: DEA, DHS/CBP, DOL, FWS, USGS, PNNL, 
BNL, LANL…

 State Agencies:  CA, OR, OK, VT, WI, WY…

 Universities:  Cornell, RPI, Univ of TX, Michigan State Univ, 
Carnegie Mellon, Univ of Maryland, UC Davis, Univ of Iowa, 
Michigan Tech, Yale, Air Force Institute of Technology, 
Univ of Michigan, Columbia Univ., Oregon State, MIT, Johns 
Hopkins, Univ of Southern Mississippi, Harvard, Univ of 
Minnesota, Univ of Colorado, Stanford, Ohio State, Univ of 
Hawaii, Cal Poly-San Luis Obispo, Oklahoma State, UCLA, 
Case Western Reserve, Florida Atlantic, WPI, Northern 
Arizona, Ohio University, Arizona State, Univ of New 
Mexico, Penn State, US Military Academy (Westpoint), Univ 
of Conn., Brigham Young…

 Oil/Gas:  National Oilwell Varco (NOV Inc.), Fleaux Services, 
Nanometrics…

 Utilities:  Centerpoint Energy, Sempra,…



 Also known as “LFP”, “Lithium Iron Phosphate”, 
“Lithium Ferrous Phosphate”, “LIFE-PO”, “LiFE” 

 State-of-the-art battery chemistry
 Tremendous thermal and chemical stability
 Intrinsically safer because of the ultra-stable Fe-

P-O bond
 Enhanced charge cycles; over 2000+ charge 

cycles!  5+ years of service life!
 Original batteries introduced 2012 and still 

working.  Already 9+ years
 Totally different than LiCoO2 and Li-Ion Polymer 

or LiPo!  Don’t confuse them!



Bioenno Power LiFePO4 Sealed Lead Acid
Safety Inherently Safe as a result of 

strong chemical bonds and 
non-toxic

Sulfating, Venting, Leaking, 
Lead is toxic

Weight 50% to 60%  lighter compared 
to SLA batteries

Heavy!

Life Cycles >2000+ Cycles < 200 to 300

Protection Circuitry Built-in and advanced 
protection circuit module (PCM) 
and battery management 
system (BMS)

Prevents overcurrent, 
overdischarge, undervoltage/
overvoltage, thermal

No protection –
Can easily overdischarge SLA 
batteries, or overcharge them

Capacity Get nearly 100% of the full 
capacity out of the battery

Can only discharge 50% of the 
written capacity!



Bioenno Power LiFePO4
Memory Effect None.  LiFePO4 battery chemistry does not have 

any memory effect, and can be charged at any 
SOC (state of charge) – 25%, 50%, 75%, etc. 

Suitable for both cyclic and standby applications.  
Effects of Partial Cycling LiFePo4 batteries can be partially cycled. Because 

there is no memory effect, the battery can be 
partially cycled without degradation.  A partial 
cycle, does not count as a full cycle.  

Example:  Charge and discharge to 50% State of 
Charge is considered a half cycle.  

Self-Discharge Rate ~2 to 3% Per Year - Considered to be extremely 
low 



12V, 12Ah Lead Acid
Only can be discharged 
50%.  So in reality you get
Only 6Ah out of the battery!
12V, 12Ah Lead Acid 
is basically a 6Ah
battery

12V, 12Ah  LiFePO4
You get nearly 100% capacity!

12Ah LiFePO4 = 12Ah of True Capacity



Common Question:
What functions do the Protection Circuit Module (PCM) 
perform? 

Answer:
- Balancing and Equalization of Cells in LiFePO4 battery pack
-Overvoltage Protection
-Overcurrent Protection
-Overdischarge Protection
-Short Circuit Protection
-Temperature protection





BLF-1220AS, 12V, 20Ah LiFePO4 Battery
Discharge Current:  4 Amps  (0.2C Discharge)



BLF-1220AS, 12V, 20Ah LiFePO4 Battery
Discharge Current:  4 Amps  (0.2C Discharge)

Very Flat Discharge Curve without Dip/Sag of Voltage for ~95% of depth of discharge

~10.0VDC Cutoff
Output is shutoff, and cells
are protected



 No significant 
reduction in 
capacity for 
LiFePO4 at low 
temperatures

 AGM batteries 
have significant 
reduction at 
lower 
temperatures



 How to calculate run-time based on power 
for LiFePO4

 Simple: 
◦ Find out the average continuous power of your 

equipment
◦ Power (Watts) = Voltage (Volts) x Current  (Amps)
◦ Example:
 10 Watts (continuous) 
 Voltage x Capacity of battery:  12V x 12Ah = 144 Watt-

Hours (unit of energy capacity)
 Watt-Hours / Watts = 144 Watt-hours / 10 Watts = 

14 hours



 Weighted Average:
◦ (x)*(Power1 ) + (1-x)(Power2 ) = Weighted Average Power
◦ Example 1:
 20% of the time: Transmit at 10 Watts*

 80% of the time:  Receive at 2 Watts*

 Weighted Average Power = 0.20*10 + 0.80*2 = 3.6 Watts
 12V, 12Ah LiFePO4  ~40 hours of run-time  ([12Vx12Ah]/3.6)  

◦ Example 2:
 20% of the time: Transmit at 100 Watts*

 80% of the time:  Receive at 2 Watts*

 Weighted Average Power = 0.20*100 + 0.80*2 = 21.6 Watts
 12V, 20Ah LiFePO4  ~11 hours of run-time  ([12Vx20Ah]/21.6)

 *Note: Power consumption is the electrical consumption of the 
power amplifier
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Common Question:
How many Watts for the Solar Panel?

Answer:
Depends on Size of the Battery!
12V 12Ah LiFePO4 Battery = 144 
Watt-Hours

Need a 60 Watt Panel to Charge
the battery in ~2 hours 
(144 Watt-Hours/ 60 Watts = 2.4 
hours)



Common Question:
Do I really need a solar charge 
controller?  I want to just hook up the 
panel directly to the battery

Answer:
Solar charge controller is a must to 
regulate the solar panel voltage 
(which can range anywhere from 
15VDC to 22VDC for a “12V solar 
panel”).  The solar charge controller 
steps down the voltage from the solar 
panel so that the battery can accept it 
for properly charging the battery.  



Common Question:
Do I need a special charger for these 
batteries?  

Answer:
The battery wants to see a “constant-
voltage, current limited” power supply 
(can be linear or switch-mode). 
Overcharge/overvoltage protection and 
balancing is all built-in into the battery 
itself. No need for any fancy balancing 
charger. You simply apply a charge 
voltage anywhere between 13.8V~15 VDC, 
and current limit the supply to the 
maximum charge current for the battery 
(2A, 4A, 10A, etc.) depending on the 
model of the battery.  Bioenno also pairs 
up the batteries with these supplies.  



Common Question:
What about 3rd Party Chargers?  Which 
ones are compatible? 

Answer:
Many companies are now offering 
charging systems that are fully compatible 
with Bioenno Power LiFePO4 batteries.  

• West Mountain Radio EPIC PWRGate
• BuddiPole Mini
• NoCo Genius Lithium
• “Battery Tender LiFePO4 Charger”
• PowerPole Charge System (for marine)
• Optimate LiFePO4

Make sure to consult User Manual to see 
that LiFePO4 (Lithium Iron Phosphate) is 
directly mentioned.



Common Question:
What’s the charge voltage for these 
batteries?  What’s the open circuit voltage?

Answer:
The battery charges anywhere between 
13.8VDC~15VDC.  After charging, the 
battery’s open circuit voltage rests at 13.2 
~ 13.5VDC.  This voltage matches up with 
all types of mobile radio communications 
equipment very well  (13.8VDC +/- 15%)



Finally…#1 Most Common Question!:
What size of battery do I need?  
How long will it last on my radio? 

Answer:
First, you need to know the total 
power consumption.   Second, what’s 
the desired run-time.   Consider the 
power level of the radio.  Is it 10W? 
50W? 100W?  Refer to the run-time 
chart…



Transmit 
Power

Receive 
Power

Weighted Average 
(20% Tx + 80% Rx)

Battery 
Run-Times

5 Watts

5 Watts*

*Modern radios 
have a receive 

power < 5 Watts

5 Watts 3Ah -> 7 hours
4.5Ah -> 10 hours
6Ah -> 14 hours

10 Watts 6 Watts 6 Ah -> 12 hours
8 Ah -> 16 hours
12Ah  24 hours
15Ah -> 30 hours
20Ah -> 40 hours

20 Watts 8 Watts 6 Ah -> 9 hours
8 Ah -> 12 hours
12Ah  18 hours
15Ah -> 22 hours
20Ah -> 30 hours

50 Watts 14 Watts 6 Ah -> 5 hours
8 Ah -> 7 hours
12Ah  10 hours
15Ah -> 13 hours
20Ah -> 17 hours 



Transmit 
Power

Receive 
Power

Weighted Average 
(20% Tx + 80% Rx)

Battery 
Run-Times

100 Watts

5 Watts*

*Modern radios 
have a receive 

power < 5 Watts

24 Watts 12Ah  6 hours
15Ah -> 7.5 hours
20Ah -> 10 hours

150 Watts 34 Watts 15 Ah -> 5 hours
20 Ah -> 7 hours

40 Ah -> 14 hours
200 Watts 44 Watts 20 Ah-> 5 hours

40 Ah -> 10 hours
60 Ah -> 16 hours



Natural gas is stored in 
massive underground 
reservoirs (for large cities) 
in order to buffer for 
demand

California state law 
requires all gas 
companies to monitor for 
any leaks in these massive 
reservoirs before any 
issues 





Satellite-based (Ku-band)
telemetry system
for oil/gas exploration
in Alberta/Manitoba

Temperature performance 
down to  -30 deg C 
(through Bioenno Power
proprietary low temp.
enhancement in electrolyte) 

Incorporates
BLF-1220A batteries,
solar controller system,
and panels



 Solar-based telemetry 
oil/gas 
flow monitoring system

 Operates on LTE cellular 
and radio packet
(VHF/UHF/Microwave)

 Incorporates BLF-
1220AS/1230AS 
batteries, 
solar controllers, and 
panels

 Replaced entire 
SLA/AGM legacy 
batteries with LiFePO4



 OCARC, OCRACES, SOARA, MTARA, 
PAPA,  Pasadena ARC/ARES

 HamNation - Episode 241
 Visalia DX Convention  
 Nevada State Convention 

(Reno, NV)
 Ham Radio Outlet Ham Jam 

(Anaheim / San Diego / Portland)
 HRO Superfest (Milwaukee, WI)

 Coming up in 2022:
 Orlando Hamcation (Feb)
 Dayton/Xenia Hamvention (May)
 Seaside Seapac (OR, June)
 PacificCon (San Ramon, CA, Oct)




 CQ Magazine Article



 QST Magazine Article (September 2017)



 ARRL Portable Operating for Amateur Radio –
Everything you need to get on the air in the 
great outdoors!



 Ultimate Motorcycling Magazine 



 Bioenno Power provides a variety 
of advanced power solutions:

◦ Audio/Visual/Film
◦ E-Bikes / E-Scooters
◦ Electric Golf Caddy
◦ Energy Storage
◦ Gardening Tools
◦ Green Energy (Solar and Wind)
◦ Marine
◦ Photography
◦ Radio Communications (including 

Amateur Radio)
◦ Replacement for SLA (sealed lead 

acid) batteries
◦ Robotics
◦ RVs / Campers
◦ UPS (uninterruptible power supply)
◦ Wheelchairs





 40 Watts (Voc:  18VDC, Isc: 2.4 Amps)
 4 lbs. 
 54 in. x 11 in. x 0.24 in (Unfolded)
 11 in. x 8 in. x 2.2 in. (Folded)



 60 Watts (Voc: 22V, Isc: 3.3 Amps)
 5.5 lbs.
 26 in. x 20 in. x 0.25 in. (Unfolded)
 20.5 in. x 14.2 in. x 1.8 in. (Folded)



 100 Watts (Voc:  22VDC, Isc:  5.56 Amps)
 10.0 lbs.
 56 in. x 19 in. x 0.24 in. (Unfolded)
 20.6 in. x 14 in. x 2.4 in. (Folded)



 100 Watts (Voc:  22VDC, Isc:  5.66 Amps)
 8.4 lbs.
 47 in. x 21 in. x 0.12 in



 SC-122420JUD, SC-4830JUD, SC-12240NE, 
SC-122430NE





Thank You!
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