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Summary & Conclusion REUTECH
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AFor the same Price today; retailing @ $550/kWh (daily useable)™""*

ABuyLithium Iron Phosphate (LFRsteadLead Acicquivalent
ALithiumIron Phosphate (LFelivers same kWh/day as Lead Acid

But:
ALFP lasts 2 times longer (1415 years) .
A 10 year warranty |
A< 25% of the weight -
A< 33% volume
ANo gasses or acid
A100% safe
A100% environmentally friendly
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What is LIFeYPO4 vs Lithilon?

A lithium-ion battery (sometimes Li-ion battery or LIB) is a
member of a family of rechargeable battery types in

which lithium ions move from the negative electrode to the
positive electrode. wikipedia.com 154 references

Lithium Cobalt Oxide(LiCo
Lithium Manganese Oxide (LiIMO,)
Lithium Nickel Manganese Cobalt Oxide (LINIMNG@ONMC)

Lithium Iron Phosphate(LiFeED
Lithium Nickel CobalAluminum Oxide (LINiCoAIS)
Lithium Titanate (L, TiO,,)
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Figure 15: Typical specific energy of lead, nickel- and lithium-based batteries



https://en.wikipedia.org/wiki/Rechargeable_battery
https://en.wikipedia.org/wiki/Lithium
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Electrode

REUNERT

REUTECH

Whatis theYin LiIFePO4 ? BLUE NOVA

smart battery solutions

Yttrium in the cathode

A High electron transfer at low temperatures
Alncrease capacity at low temp

AHigh C ratings at lotemperatures

Atomic mass: 88.905
Electron configuration: 2,8,18,9,2




ASamePriceor lower

ASamePerformanceor better
AMore OperatingCycles
AMore Usabld_ife
AJust as or mor&afe
AWeightmust be lower
APreferablySmaller
AEasy tdDisposeand Recycle
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Which Lead Acid Batteries are we looking at ?:cx

A Deep Cycle Batteries BLUE NOVA
A 30%- 50% DoD to give 15@3000 cycles at 25 degree C .

A Peukertcoefficient of at least 1.3 or better (low loss during dischar
A 3-5 year warranty
A 5-7 year life

16.5:1
Battery 50% DoD Cycles| (Wh)Namplate rating Source Price $/kWh

Trojan 6V, 189Ah 1800 1134 Iron Edidon 352 310
Trojan 6V, 189Ah 1800 1134 Battery Stuff 320 282
Raylite 6V,570Ah 1600 3420 sustainable.co.za 748 219
Trojan 12V, 150A 1200 1800 sustainable.co.za 250 139
Raylite 6V, 600Ah 1500 3600 sustainable.co.za 639 178
Lead Crystal 12V,200A\h 2000 2400 offdrigdiy.co.za 411 171
Hoppecke 2V, 280AH 2500 426 ecosolarspain.com 157 367
Hoppecke 2v,730aH 2500 1092 ecosolarspain.com 260 238
Hoppecke 2v, 1520aH 2500 2880 ecosolarspain.com 476 165
Rolls 12V, 166Ah 1800 1992 ecosolarspain.com 339 170
Rolls 12v, 180aH 1800 2160 ecosolarspain.com 443 205
Rolls 12v, 266aH 1800 3192 ecosolarspain.com 499 156

Avarge Price $/kWh $217/kWh

Retail prices
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123 Lead to Lithium

1. Adjust LeaeAcid Ah rating foDepth of Discharge (LA= 50% and LiIFeP0O4=100% )
2. Adjust LeadAcid Ah rating foDischarge Efficiency (25% more losses than LiFeYPO4)
3. Adjust Lead Acid Ah rating for Adjust iarminal Voltage (5% lower)

Ah (LiFeYPQ) = Ah (LA) x 50% X 75% X 9586%6

100Ah 50 Ah (50%) 37.5 Ah (80%)  36.5 Ah (95%)

Step 2 Step 3
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AAIm for 1800 cycles

A1800 cycles give approx. 5 years daily use ( a
AOperating temp at 25C
ADischarge at C/10

AHoppecke= 50% DoD , 2000 cycles @ 25 degrees | Z

DoD = 30% to 50
Use 50% .

A https://www.victronenergy.com/blog/2015/03/30/batteriedithium-ion-vs-agm When compared to lead acid batteries being around 65% Empirical data has
A http://pars.co.zalaprik2015lifepo4-vsleadacidbatteried demonstrated efficiencies as low as 55% in a residential PV system where the

A http://www.solara.de/en/products/storagesolutions/hoppecké Depth of Discharge (DoD) is limited to 20% as a measure to lengthen the life of the
lead acid cells.



https://www.victronenergy.com/blog/2015/03/30/batteries-lithium-ion-vs-agm/
http://pqrs.co.za/april-2015-lifepo4-vs-lead-acid-batteries/
http://www.solara.de/en/products/storage-solutions/hoppecke/

Step 2 : Discharge Efficiency LA UCSB
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During discharge, ohmic losses in electrolyte and
contacts lower voltage. Internal impedance
increases due to lowering electrolyte concentration

—— Discharge

5 4 3
H,S0, Molality

and electrode sulfation

During charging, effective resistance 1s low while
sulfate buildup on electrodes is removed, resistance
increases once electrolyte concentration is restored.

Basic model

Rdischarge(SOC)
H AN/ Ibatt
>
% 4
+ Rcharge(SOC)
NSOC) Ideal diodes Voatt

Dependence of model parameters
on battery state of charge (SOC)

' MSo0)

Rdischargc(so

Continued charging beyond this point leads to 0% 50% 100%  SOC
electrolysis of water and “gassing”
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Capacity loss due to discharge current Voltage efficiency Discharge efficiency
A C5/C100 = 60% = 2V/2.3V (voltage / cell) =70% x 87%
A C10/C100 = 70% = 87% = 61%

A C20/C100 =77%



