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× Jim has  been involved in the Solar Industry for over 15 years.  He designed and installed  

the first Photovoltaic system on his home in 2001 and the system was Progress Energy's 

first Florida residential interconnected Solar Electric System.

× Jim received training at the Florida Solar Energy Center (FSEC) by attending their 

Photovoltaic Installer Course in 2007.

× He went on to become Lead NABCEP Entry Level Trainer and Courseware developer 

from 2009 to 2010 for Solar Source Institute (SSI) located in Largo, FL. Jimôs passion for 

Solar has encouraged him to teach and share his experiences with 500+ students during 

his brief time at SSI.

× Jim spent the majority of his early years working as a journeyman electrician on 

commercial electrical jobs. He is presently finishing his Electrical Engineering Degree at 

St. Petersburg College in Florida and enjoying retirement when possible.

× Jim and his sons have partnered up and formed Solar & Plumbing solutions, a fully 

bonded, state licensed and insured Solar Contracting company. This means while between 

classes Jim has his ñboots on the roofò gaining more hands-on experiences to share in the 

classroom.

× As a Military Veteran Jim received his Electronics Training at Fort Sill, OK where he 

excelled at the Armyôs Electronic Equipment Repair training facility.

Instructor Biography ςJim Parish



NICKEL IRON

LITHIUM IRON



ƁOwns market share in deep cycle 
market

ƁDuring Discharge

¶Solid lead plates become lead 
sulfate in solution 

¶Electrolyte loses sulfuric acid, 
becomes mostly water

ƁOver time the lead sulfate crystalizes

ƁLimits cycle life to 5 - 7 years

ƁòConsumableó product

Pb + PbO 2 + 2H 2SO4 2PbSO4 + 2H 2O



Lead- Acid batteries consist of 
two electrodes: Lead and lead -
dioxide immersed in sulfuric 
acid.

Lead Acid

Performance 
measure

CycleLife Energy 
Efficiency (%)

Market leader 1200 80

Bestin class 2000 85



Putting electricity into the battery (charging) 
forces the sulfate coating off the plates and back 
into the electrolyte, making it more concentrated, 
and the plates return to lead and lead oxide.



Sodium - sulfur (NaS) batteries
use molten sodium and sulfur
electrodes separated by a
ceramic electrolyte

Sodium Based

Performance 
measure

Cycle
Life

Energy 
Efficiency 
(%)

Market leader 4000 70

Best in class 6000 85



Flow batteries use liquid electrolytes with fixed cells to store and regenerate
power . Various flow battery chemistries exist such as vanadium redox,
zinc - bromine , iron - chromium etc .

Flow Batteries

Performance 
measure

CycleLife Energy 
Efficiency (%)

Market leader 5000 60

Best in class 10,000+ 70



}Invented by Thomas Edison

ƁòThe ideal storage batteryó

}Alkaline chemistry

ƁOxygen Lift 

}Resistant to freezing, over -
charge and over - discharge

}Lower energy density

ƁIdeal for stationary storage



ƁòThe fundamental principal is the oxidation and 
reduction of metals in an electrolyte which 
neither combines with nor dissolves either the 
metals of their oxides.ó

ƁòThe active materials of the electrodes being 
insoluble in the electrolyte , no chemical 
deterioration takes place therefrom .ó 

ƁExtremely long life of 30+ years

ƁNo heavy metals, completely recyclable



ƁPositive Electrode (Cathode)

¶Nickel Hydrate

¶2 NiOOH + 2 H 2O + 2 e- 2 Ni(OH) 2 + 2 OH -

ƁNegative Electrode (Anode)

¶Iron Oxide

¶Fe +2 OH - Fe(OH)2 + 2 e -

CHARGE = Right to Left DISCHARGE = Left to Right







}Lithium IRON Phosphate (LiFePO4) is different 
than other Lithium ION batteries

}LiFePO4 is safer, resistant to thermal runaway 

}No maintenance or off gas

}High power, light weight

}14 year cycle at 50% DOD

}Integrated DC Disconnect

}Steel Enclosure 



ƁPositive Electrode (Cathode)

¶Lithium iron phosphate on aluminum terminal

¶LiFePO4 FePO4 + Li+ + e-

ƁNegative Electrode (Anode)

¶Graphite on Copper Terminal

¶Li+ + e - + C           LiC 6

CHARGE = Left to Right DISCHARGE = Right to Left



ƁDue to significantly stronger bonds between the oxygen 
atoms in the phosphate (compared to the cobalt), oxygen is 
not readily released, and as a result, lithium iron phosphate 
cells are virtually incombustible in the event of mishandling 
during charge or discharge, and can handle high 
temperatures without decomposing .

Lithium Iron Phosphate Lithium Cobalt








