Lithium Iron Phosphate (LiFePO4) or LFP Battery (N2ErT 6-2018)

Part 1. Advantage of the LiFePO4 Battery Vs. Lead Acid Battery

® Superior Useable Capacity
o ltis considered practical to regularly use 80% for more of rated capacity without
damage to the battery

® Lighter Weight

0 The average weight of an LFP battery is about 0.282 Ibs per amp hour of capacity.
That means a 100AH battery weighs about 28.2 Ibs.

0 A comparable lead acid battery weighs about .726 Ibs per amp hour of capacity. That
means that a 230 amp hour battery would weigh about 167 Ibs which is 2.5 time
heavier. In addition, this heavier lead acid battery can only, effectively deliver about
75 AH which is less than the LFP.

® Very little Wasted Energy in LFP Battery
0 LFP batteries charge at nearly 100% efficiency. This is especially important for
solar charging.
0 Most lead acid batteries are at best only 85% efficient requiring more energy to
charge.

® Fast, Efficient charging
0 Can be fast charged to 100% of capacity
0 There is no need for an absorption phase as in lead acid battery
0 Unlike lead acid LFP batteries can be charged 80-90% and still function well. They
can remain perpetually undercharged.

® Longer Cycle Life

o0 Durability= 10 years

o Shelf life is longer= after one year only about
5% self discharge

0 Cycle durability= 2000-5000 cycles

o0 Although the nominal cost of LFP batteries is much higher than lead acid batteries the Lifetime
cost as calculated by at least one mathematician is that the cost per charge cycle of LFP is
$1.55/cycle versus $3.68/cycle for lead acid AGM batteries. The main reason for this
difference is not having to replace batteries.

® Lighter Weight: About 40% of the weight of a comparable lead acid
battery.

® Low Environmental Impact: Without Cobalt, the impact on environment is much less
hazardous

® Higher Power: Delivers twice power of lead acid battery
Wider Temperature Range: -20 C~60 C.
® Superior Safety: Lithium Iron Phosphate chemistry eliminates danger of explosion or fire by high thermal and chemical
stability.
0 LiFePo batteries doe not decompose even at high temperatures.

0 LiFePo batteries are more structurally stable than other lithium batteries.
0 There is low risk of short circuit thermal runaway problems

® Increased Flexibility: Modular design enables more voltage variables for various needs

® Constant discharge voltage until cell is exhausted ( about 95%)
0 Cells maintain close to 3.2 V during entire discharge process.
0 The allows the cell to deliver virtually full power until it is discharged, even at high loads. Lead acid
batteries can see as much as a 40% loss of capacity at high loads ( known as Peukert’s losses).

LFP Battery VS Lead Acid Battery Comparison

FEATURE LFP Lead Acid AGM
Useable Capacity 80+% 30-50%
Life Cycles 2000-5000 500-1000
Charging Fast to 100% Fast to 80%
Wasted Energy 0% 15%
Peukert's Losses None Yes
Voltage Sag None Yes
Size Small Big
Weight Light Heavy
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Part 2. SPECIFICATIONS FOR THE LFP BATTERY

Example Specifications for 12VDC

Nominal Voltage 12.8V
Nominal Capacity 32Ah
Energy 409.6Wh
Electrical Internal Resistance <40mQ
Characteristics Cycle Life >2000 cycles @1C 100%DOD

Months Self Discharge

<3%

Efficiency of Charge 100% @0.5C
Efficiency of Discharge 96~99% @1C
Charge Voltage 14.6+0.2V

Charge Mode

0.2C to 14.6V, then 14.6V,charge current to 0. 02C (CC/CV)

Standard Charge Charger Current

16A

Max. Charge Current 32A

Charge Cut-off Voltage 15.6V+0.2V

Continuous Current 50A
Standard Discharge Max. Pulse Current 60A(<3s)

Discharge Cut-off Voltage 8V

Charge Temperature

0 ‘C to 45 C (32F to 113F) @60+ 25% Relative Humidity

Discharge Temperature

-20 C to 60 ‘C (-4F to 140F) @60+ 25% Relative Humidity

Environmental
Storage Temperature 0 °C to40 C (32F to 104F) @60+ 25% Relative Humidity
Water Dust Resistance IP56
Cell & Method 26650 4S10P
Plastic Case ABS
Dimensions (in./mm.) 195*130*178mm (7.68"*5.12"*7.01")
Mechanical Weight (Ibs./kg.) 4.80kg (10.58Ibs)
Terminal T5
Protocol (optional) SMBuUs/RS485/RS232
SOC (optional) LED

The above specifications give a reference overview that applies to all LFP batteries and clearly reveals
the many advantages of this battery over the typical lead acid battery. Size and weight are important
considerations. This is even more emphasized when working with portable systems in a field
environment that requires frequent repositioning of equipment such as in an emergency.

In the charts that follow, it is important to notice that LFP batteries do not have to be charged fully in
order to be and effective source of power. Even at 80% or less charge, these batteries will still operate
at full voltage and amperage. This one of the great characteristics of LFP. It will continue to give full
voltage and power up to virtually 90% discharge. A lead acid battery would have long since been dead

and seen a huge voltage drop.

This is because the typical Peukert’s Losses & Voltage Sag of lead acid batteries are Virtually
Non-Existant in LFP batteries. Put simply, in a lead acid battery the faster you discharge it the greater
is the voltage drop, which can be as much as 60% loss. This does not happen in LFP batteries.

The discharge curve of lithium batteries (especially relative to lead acid) is essentially flat — meaning that
a 20% charged battery will provide nearly the same output voltage as an 80% charged battery.
This prevents any issues caused by the “voltage sag” common to lead acid as they discharge. But take
note: Due to this characteristic of LFP batteries, any battery monitor or generator auto-start system that
is dependent upon voltage levels will likely not work when monitoring a LFP battery bank.
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Part 3 CHARGE/DISCHARGE GRAPHS FOR LFP BATTERY
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Part 4. The LiFePO4 Battery Use for Amateur Radio

Bioenno Power offers batteries optimized specifically for HAM radio
equipment and serve as replacements for traditional lead acid and NiMh
batteries. Their batteries, at less than half the weight but with greatly
enhanced performance characteristics, are highly attractive as enhanced
power options for such applications and offer markedly improved runtime
and performance without the need for expensive battery boosting
equipment.

Below | am including some of the Duty Cycle and Specifications
Comparison charts from Bioenno to assist in determining which battery
might work best for a radio and function for an amateur radio operator.

A footnote to this determination is that most modern radios only need less
than 1 watt to receive a signal. The Bioenno charts assume a 50/50 duty
cycle meaning that you will be transmitting 50% of the time and receiving
50% of the time. As you know, this can greatly vary depending on the
situation especially in many emergency situations where activity levels can
be so unpredictable. Many times the duty cycle can be much less than
50/50.

Planning battery amp hour size for your system

An amp-hour is one amp for one hour. It is amps x hours. If you have something that pulls 8
amps, and you TX for 10 minutes, then the amp-hours used would be 8 (amps) x .166 (hours),
or 1.32 AH. If you are RX 10 minutes at .8 amps then it would be .8 (amps) x .166 (hours) or
.133 AH.

Therefore if you plan to TX/RX 15% of the time here are your amp hours:

8 amps x 0.166 hours = 1.32 amp hours (TX)

.8 amps x 0.166 hours =.133 amp hours (RX)

It would require 1.45 amp hour of battery capacity per hour of operation.

Therefore, during a 12 hour day you would need at least 12x 1.45 or 17.5 amp
hours or greater battery capacity to meet your minimum needs.

If one had a solar panel simultaneously charging the battery during the day, there
would obviously be a much longer extension of battery life.



BIOENNO POWER LIFEPO4 STANDARD 20-80 DUTY CYCLE BATTERY RUNTIME CHART

Transmit Receive *

Total Draw | Battery * CAPACITY Runtime

5 Watts 6 Watts BLF-1203A 36 Watt Hours 6 Hours
BLF-12045W 54 Watt Hours 9 Hours
BLF-1206A 72 Watt Hours 12 Hours
BLF-1209A/AS 108 Watt Hours 18 Hours
BLF-1212A/AS 144 Watt Hours 24 Hours

BLF-1209A/AS 108 Watt Hours 12 Hours
BLF-1212A/AS 144 Watt Hours 16 Hours
BLF-1215A/AS 180 Watt Hours 20 Hours

240 Watt Hours 5.4 Hours

480 Watt Hours 10.9 Hours
BLF-1260AS 720 Watt Hours 163 Hours
BLF-12100AS 1200 Watt Hours 27.2 Hours
"Modern Radios will receive st <3 Watts — Bi Power sving at 3 Watts to Detter represent mast Radios both oider and newer

A= PVC SOFT PACK, COMES AS STANDARD WITH POWERPOLE CONNECTOR

“AS = ABS HARD CASE, COMES AS STANDARD WITH SCREW TERMINAL OR FASTON
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BIOENNO POWER LIFEPO4 FIELD DAY 50-50 DUTY CYCLE BATTERY RUNTIME CHART

Transmit Receive ©

Total Draw | Battery CAPACITY Runtime

10 Watts 7.5 Watts BLF-12045W 54 Watt Hours 7.2 Hours
BLF-1206A 72 Watt Hours 9.6 Hours
BLF-1209A/AS 108 Watt Hours 14.4 Hours
BLF-1212A/AS 144 Watt Hours 15.2 Hours
BLF-1215A/AS 180 Watt Hours 24 Hours

BLF-1212A/AS 144 Watt Hours 9.6 Hours
BLF-1215A/AS 180 Watt Hours 12 Hours
BLF-1220A/AS 240 Watt Hours 16 Hours

720 Watt Hours 7.2 Hours

1200 Watt Hours 11.7 Hours
BLF-12150A5 1800 Watt Hours 17.5 Hours
BLF-12200A5 2400 Watt Hours 23.4 Hours
"Mocern Radios will receive at <3 Watts — Bi Power sving st 3 Watts to better represent mast Radias both older and newer

A= PVC SOFT PACK, COMES AS STANDARD WITH POWERPOLE CONNECTOR

“AS = ABS HARD CASE, COMES AS STANDARD WITH SCREW TERMINAL OR FASTON
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BIOENNO POWER MOBILE TRANSCEIVER COMPATIBILITY GUIDE: YAESU, ICOM

th benchma Gs& CONS 080 and 5050 D

FT-87M0 s 2 0.45 (025 Squeich) BLF- LI0IW/AVAS, BLF- 12045W, BLF-L06A, BLF- L20BA/AS, BLF- L2L2A/AS
FT-818ND & 14 0.45 (0.25A Squeich) BLF-12BW/A/AB, BLF- 12045W, BLF-1206A, BLF- 1209A/AS, BLF-1212AJAS, BLF-1215A/AS
FT-8570 100/50/20 n 1(0.64 Squelch) mumwmmnnmngy&mm
FT-951A 100/50 15 (234 3t 100W) | 2.2(12 No Signal) BLF- BILF. BLF- 1210045
FT-4500 5.100(Variabie) n 15 BLF-1212A/AS, mﬂ. BLF-1204/AS, ‘F-m Iﬁmﬂ m BLF- 1210045
FT DX 891 B 2 BLF- BLF- BLF- BLF- BLF- BLF- BLF- 1210045
FT 0% 1200 5-100(Variable) n 2.1{L8A No Signal) BLF-12124/AS, BUF- 12154/AS, BLF-120A/AS, BLF-1230A/AS, BLF- 12504/AS, BLF-126045 /1, BLF- 1210045
FT DX 30000 5100(Varabie) B 2.1 (1L8A No Signal) BLF-12124/AS, BLF- 1215A/AS, BUF-12204/AS, BUF-1230A/AS, BLF- 12504/AS, BLF-1260A5/1, BLF- 1210045 I
FTM-4D0XDR S0/s nun 05 BLF-1208A/AS, BUF- 1212A/AS, BLF-1215A/AS, BLF-1220A/AS
~ FTM-a0000€ s zn 0s BLF- 1208A/AS, BLF- 12124/AS, BLF-12154/AS, BLF-12204/AS
FTM1000R sy 1z 0s BUF. 12084 /A5, BLF 12124/AS, uﬁmwasuf-mn
FTM-32000R (305 15105 05 W‘s
FTM- 320006 L 15105 0s BLF. 1212A/AS, BUF- 1215A/AS, BLF- 12204/ AS, BLF-1230A/AS
rmazome | s 12,64 0s BLFL2084/AS, BLF- 1212A/AS, BLF- 12154/AS, BLF-12204/AS
| FTM-3207D€ =I5/ nes os BLF- 12084 /AS, BLF- 12124/AS, BLF-1215A/AS, BLF- 12204 /AS
FT-8900R 50/30/20/ 105 as58e os BLF- 12084 /AS, BLF- 1212A/AS, BLF-1215A/AS, BLF- 12204/AS
FT- 79008 S0/ 45/ 20 105 5,85 0s BLF. LXGA/AS, BLF- 1212A/AS, BLF- 121SA/AS, BLF- LI00A/AS
FT-7900E S0/45/20/10/5 9,85 05 BLF- I20BA/AS, BLF-1212A/AS, BLF-1215A/AS, BLF-1220A/AS |
FIM 31008 a5/ 15,105 os BLF. L212A/AS, BLF- 121SA/AS, BUF- 1220A/AS, BLF- 1I304/AS |
FT-2980R /30105 159,54 o7 BLF-1212A/AS, BUF- 121SA/AS, BLF - 12200/AS, BLF- 1230A/AS, BLF- 12504/AS, BLF-1260A5/1, BLF- 1210045 1
L=, ] 2:100{Variable) 0 2 v
IC-T18 2-100 (Variable) 20 2(1.3A standby) I-F-I-ZIWM I-F-IHWAS.IF-HIIIAS asmas. I-F-I-BIIAS...F!‘ISIL u-mmns
1200 2:100(Variable) 2 2{1.3A Standby) [TS: , BLF.12 , B 1230 [T3% BT
1€ 7300 2.100 (Variable) n 1.25 (0.9 Standby) mnmuw&nm&nm BLF. 1260A5/1, BLF- 1210085
1C- P800 2-100 (Variable) B 35(3A Standby) | BLF- BLF- BLF- BLF- BLF-. BLF- BLF. 1210045
1C-9100 2-100 (Variable) 24,9 45,55 BLF-1212A/AS, BLF-1215A/AS, BLF-12200/AS, BLF12304/AS, BLF-1250A/AS, BLF-126045/1, BLF-12100AS
WC-27304 SO/25/15/5 e 18(1.2A Standby) BUF-1208A/AS, BLF- 12124/AS, BLF-12154/AS, BLF- 12204/AS
IC51008 =155 B 18(1.2A Standby) BLF. 1208A/AS, BLF- 1712A/AS, BLF- 1215A/AS, BLF-12204/AS
C 41004 /15/5 B 12(04 B L2UBA/AS, BLF- 12124/AS5, BLF- L7154/AS, BLF - 1220A/AS
G &/25/105 u 15{0.4A Standoy) m@mm»mﬂa BL5- L730W/AS |
Al traramit and receive Ngures represerted are i lsted by their fw Tor curent —ﬁmmmnmm—-ﬁ-_n-—-‘u—-m_u_“-h
compalibie ballery modeb hereis baied on sverage benchmarh figure scrous mulliple modeb wing starderd duty opcle represenLations, ectusl performance and wage may vary n da how an individoel red Baetup.

GLOBAL PRESENCE . TRUSTED PERFORMANC
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BIOENNO POWER MOBILE TRANSCEIVER COMPATIBILITY GUIDE: ELECRAFT, KENWOOD, FLEX RADIO, POWERWERX

M Models (‘Formnmu benchmarks, D*'Gil consuft munasmamr, Charts |

a2 .
[E] 0110 1.2+ (Variable) 0.150 Standby mmnmu. us-mm nr-muu uw.\s.nmmm.\s,nr-mw.us |
a5 010 17-22 (Variable) 34 (variabl BLF-12124/AS, BLF-1215A/AS, BLF- 1220A/AS, BLF-1230A/AS, BLF-12504/AS, BLF- 126DAS/L, SUF- 1210045 /|

TM-D7106A s0s (Mode variable)) <12 [2W Audic) BLF-12084/AS, BLF-1712A/AS, BLF-1215A/AS, BLF-L2204/AS
TMVTIA S0/0Y'5 13-4 (Mode Variable)| <12 (2w Audic) BUF- 12094/ AS, BLF- 1212A/AS, BLF-1215A/AS, BLF- 1Z208/AS
| TM-281A sl us < BLF- BLF- BLF- BLF-
TS-480HX 200/100 (Vartable) ms <15(Standby) | BLF-1220A/AS/ BLF-1Z30A/AS, BLF- 12400/AS, BLF-1750A/AS, BLF- 1260AS/L, BLF. 12100AS, BLF- 1215045, BLF. 1220045, BLF- 17300AS
TS-4BEAT 200/100 (Variable) ms <15(Standby) | BLF-12204/AS/ BLF-1730A/AS, BLF-1240A/AS, BLF-12504/AS, BLF.1260AS/L, BLF-12100AS, BLF- 1215045, BLF-172004S, BLF- 123005
TS-2000 200/50/10 205189 26(Standby) mmwummm:nmsmm&mmm&nm-ﬁm
- 2000 M0/Sy30 Z5189 26({Sondby] | L BF - LTS B 1I00S
| FLEX-6300 110 B 17
FLEX-6400 1100 =] 17
| FLEX-6500 1100 3 17
FLEX-6600 110 <] 2 BLF. mwus. u-mwu u-mwas,u mn. umxmumumm
FLEX-6700 110 B 3 BLF-12124/AS, BUF 1215A/AS, BUF- 12200/AS, BLF-12304/AS, BLF-1250A/AS, BLF- 1260AS/L, BLF- 1210045

£l ard receive Mgy are us lsted by thelr ctiy e for duction mobile radio handhveid units and by its are not 4. Boenn Power bases the recommendations for
compatibie battery modeh herein Baied on sverage benchmark figures scross multiple model wing standasd duty cycle reprewentations, sctusl performance and uiage may vary in te how an radis iver is set up.

GLOBAL PRESENCE . TRUSTED PERFORMANCE
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BIOENNO POWER MOBILE TRANSCEIVER COMPATIBILITY GUIDE: ALINCO, TYT

| DX-SRET/E 0410 2 1 - AS
OX-SRST/E 0410 20 1(0.74 Squeich) -;.mwns.-.ﬁ-m.w -r-unms.ur-muas.u muunml.u mm
|_onmse | savs IS as BLF 120BA/AS, BLF- 12124 /AS, BLF. 1215A/AS, BLF- 1220/AS
DR-638H/E 50/40/25/10 2 0.6 (044 Squeldy) BLF. 12084/ AS, BUF- 12124/AS, BLF- 12154/ AS, BLF- 12204/AS
| DR-L38MT/ME 60/25/10 L a6 BUF.12124/AS, BLF-1215A/AS, BLF- 12204/A5, SLF- 12304/AS
DR-438HE 45/25/10 2 0.6 (0.44 Squelch) BLF-LXBA/AS, BLF-12124/AS, BLF-1215A/AS, BLF-12204/AS
DR-B1SSHT/HE a5/5 20 1 nr-mwas. l.r-mw.\s. u-u:w:s. ..F-IZIIVAS. u-nswas. ns-mnm
| DRaBT | /5/2(Variable) 1 oe AL 8l
DR-0ST SO/25 un 0.6 -:-mn. u-mwns n-m.wn.w mu
DR-135T/EMKI s n 0.4(squelcn) BUF-12084/AS, BLF-12124/AS, BLF-12154/AS, BLF-1720A/AS
DR-23ST/EMION /105 8 0.6 (0.4A Squelch) BLF- BLF- BLF- B BLF-
omamseman | mons 0 06044 Squelch) BLF-12064, BLF- 12094/AS, BLF-12124/ wmm-mnms
| oRcswo 80/25/10 10 06 B 1212A/A5, BLF 12154/AS, BLF- 12204/AS, BLF-12304/AS
DR-DI8 = N/A /A BLF-1208A, BLF-12094/A5, BLF-1212A/AS, BLF-1215A/AS, BUF-12208/A5
DR-DI8H 5 N/A N/A us-:.nws. umuas.umwns.lw mas
|___OR-D48 = N/A N/A A L
DR-D48H 20 N/A N/A -s-l.nmus. umuas. ummnlw :mms
TH- 7800 S0/20/10/5 858 0.5 (Squelch) BLF-1203W/A/AB, BLF- 12045W, BLF- 12064, BLF-12094/AS, BLF-12124/AS, BLF-1215A/AS
TH-8500 E3 4 0.2 {Standby) BLF- 12064, BLF-12084/AS, BLF- 1212A/AS, BLF-1215A/AS, BLF-12208/A5
 60.10(Mode Variabie) N/A /A BLF- LIDSAJAS, BLF- 1212/AS, BLF-121SA/AS, BLF- LZ0A/AS
TH-2800 505 (Mode Variable) 858 0.5 (Squelch) BLF-12124/AS, BLF-12154/AS, BLF-12204/AS, BLF-12304/AS
Al trarael and receive e represented afe o Ested by Thek s for

compaiibie baltery model herein baied on wver age benchmarh figures surces multipls modeh wing standerd duty

molsbe redic tvers, hardhedd and ity eee not Boenno Power baias the recommendatiorn for
cpcle actual performance and uiage may vary in accordance b= how an indvidual radic lansceiver is sot up.

GLOBAL PRESENCE . TRUSTED PERFORMANCI
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