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Outcomes:��Basic understanding of Domestic storage.�Basic Awareness of batteries types.�Understanding of different types of storage and their operation.
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-Batteries used for storing surplus energy
-Use it later.
-Can use off peak power 
-Supply power when solar or wind not available



How can the battery storage save money? 
Solar generation and battery storage 



Storage of power 
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Store power in several ways.
1. Hydro
2. Concentrated Solar power usually using salt.
3. Hot water system
4. Batteries 




What is a battery? 
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-Use a chemical reaction to store and release electrons.
-Batteries are not new –over 100 years.
-They are relatively compact. 
-No Battery is perfect, each technology has trade-off’s.



What is a battery? 
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-Not every battery is suited to every application.





Lead based batteries.
 Disadvantages

 Emit explosive hydrogen.

 Large and Heavy. 

 Contains lead

 Low DOD 

 Require maintenance 

 Can’t easily add capacity

 Advantages 

 1. Cheap 

 2. Proven technology. 

 3. Recyclable??

Battery Types

?
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Flooded cells - most common used in past

Disadvantages
1. Emit explosive hydrogen.
2. Large and Heavy. 
3. Contains lead, cause diseases
4. Low DOD - 30-40% to give long life
5. Require maintenance, temperature sensitive 
6. Can’t easily add additional capacity after 2 years 

Advantages 
1. Cheap 
2. Proven technology. 
3. Recyclable but not 100% practice of recycling questionable 




“Improved Lead” 

 Disadvantages
 1. Large and Heavy. 
 2. Contains lead 
 3. May not be recyclable 
 4. Can’t easily add capacity

 Advantages 
 1. Slightly better DOD 50%
 2. None to very little explosive gases
 3. Proven technology. 
 4. Recyclable but not 100%, 
 5. No Maintenance

?

Battery Types
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“Improved Lead”  
Includes Sealed, GEL, Lead Carbon and Lead Crystal. 

Disadvantages
1. Large and Heavy. 
2. Contains, lead a substance known to cause diseases
3. May not be recyclable depending on doping of lead plates.
4. Can’t easily add additional capacity after 2 years
Advantages 
1. Slightly better life and DOD of about 50%
2. None to very little explosive gases
3. Not as cheap as previous option
4. Proven technology. 
5. Recyclable but not 100%, practice of recycling is sometimes questionable 
6. No Maintenance




Nickel iron
 Disadvantages
 1. Large and Heavy. 
 2. More cells needed
 3. Requires maintenance
 4. Not all chargers capable of charging.
 Advantages

 1. Reasonable DOD, extremely long life.

 2. None to very little explosive gases

 3. Proven technology. 

 4. Fully recyclable.

 5. No Dangerous metals  

 6. Can add capacity 

Battery Types
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Nickel iron flooded batteries.�Also known as Edison battery

Disadvantages
1. Large and Heavy. 
2. More cells needed for equivalent output.
3. Requires maintenance periodic water topped up.
4. Not all chargers capable of charging.
Advantages 
1. Reasonable DOD 50% and extremely long life, about 40 years.
1. None to very little explosive gases
2. Not as Cheap as lead, mainly due to additional cells required.
3. Proven technology. 
4. Fully recyclable.
5. No Dangerous metals  
6. Can easily add additional capacity 




Lithium varieties 
 Disadvantages
 1. Unproven as large scale storage.
 2. Not recyclable 
 3. Very poor operating temperature 

range  0 to 40 degrees C

 4. Can’t be transported by plane as too 
dangerous.

 Thermal Runaway risk.

 Advantages 
 1. Very good DOD 80%
 2. No explosive gases
 3. Compact 
 4. Light weight.     

Battery Types
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Lithium and varieties 

Disadvantages
1. Unproven as large scale storage.
2. Not recyclable 
3. Very poor operating temperature range  0 to 40 degrees C
4. Can’t be transported by plane as too dangerous.
5. Risk of thermal runaway.
Advantages 
1. Very good DOD 80% and good life.
2. No explosive gases
3. Compact 
4. Light weight for same power output compared with most batteries.     




Flow batteries.

 Disadvantages
 1. Expensive. 
 2. Extremely large and heavy 
 3. Mechanical pump
 4. Solution can be toxic

 Advantages 
 1. Very good DOD 100% 
 2. No explosive gases
 3. Replaceable cell
 5. Can add capacity  

Battery Types
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Flow batteries.�Sealed system with flowing electrolyte �
Disadvantages
1. Expensive. 
2. Extremely large and heavy 
3. Have mechanical pump
4. Bromide toxic
Advantages 
1. Very good DOD 100% and good life.
2. No explosive gases
3. Will store energy indefinitely when flow stopped
4. Replaceable cell  
5. Can easily add additional capacity  




Salt water battery 
 Disadvantages

 1. Very expensive. 

 2. Slow to discharge

 3. Slow to charge

 4. Low power availability

 5. Extremely large and heavy

 Advantages 
 1. Very good DOD 80% and good life.
 2. No explosive gases
 3. Fully recyclable 
 4. Safe by design 
 5. Can easily add capacity  

Battery Types
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Aquion salt water battery 

Disadvantages
1. Very expensive. 
2. Slow to discharge – very low power so need more batteries 
3. Slow to charge – Can take 8 or more hours to charge
4. Low power availability
5. Extremely large and heavy, Low energy density – takes up a lot of space�
Advantages 
1. Very good DOD 80% and good life.
2. No explosive gases
3. Fully recyclable 
4. Safe by design 
5. Can easily add capacity  



Sodium Nickel or salt battery 
 Disadvantages

 1. More expensive . (made in Switzerland)

 Advantages 
 1. Very good DOD 80% and good life.
 2. No explosive gases
 3. Compact 
 4. Light weight.   
 5. Fully recyclable 
 6. Best operating temperature

of all batteries  -20 to 60 degrees C
 7. Extremely safe by design 
 5. Can easily add capacity  

Battery Types
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Sodium Nickel or salt battery 

Disadvantages
1. More expensive than lithium. (made in Switzerland)
Advantages 
1. Very good DOD 80% and good life.
2. No explosive gases
3. Compact 
4. Light weight for same power output compared with most batteries.   
5. Fully recyclable 
6. Best operating temperature of all batteries  -20 to 60 degrees C
7. Extremely safe by design 
5. Can easily add additional capacity  





Approximate side by side comparison
of a 20 kWh battery application
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Approximate side by side comparison�of a 20 kWh battery application

Same nominal power – drawdown power varies enormously



Motivations for Storing power 
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Motivations for Storing power 

1. To supply constant reliable power  - medical
2. To become resilient in emergencies
3. Store instead of putting into grid for maximum financial return 
4. To become self sufficient 
5. To stick it up the power companies
6. No Power available 
7. Can not function without power UPS
8. To Guarantee reliable clean power
9. For cost mitigation 




Not all storage systems are the same

 A Grid supported system is still the cheapest form of backup.

 Not all systems work in the same way.

 Not all solar / battery systems work when power goes down.

 Solar Not essential for a Battery System.

 Pre installed solar may need upgrading for storage.

 The ultimate off grid system may need to employ a generator.
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- A Grid supported system is still the cheapest form of backup.
- Not all systems work in the same way.
- Not all solar / battery systems work when power goes down.
- Solar Not essential for a Battery System.
- Pre installed solar may need upgrading for storage.
- The ultimate off grid system may need to employ a generator.




Battery add on to Existing solar inverter
 Disadvantages

 1. No power when grid gone

 2. Not able to support large loads in most houses 

 3. Can only be added to some Grid connected 

Solar inverters

 Advantages 

 1. Cheap 

 2. Saves some money by shifting some 

stored renewable energy 

Basic Types of systems 
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Battery add on to Existing solar inverter

Disadvantages
1. No power when grid gone
2. Not able to support large loads in most houses 
3. Can only be added to some Grid connected Solar inverters
Advantages 
1. Cheap 
2. Saves some money by shifting some stored renewable energy 




Grid Support system “Grid Hybrid”
Add on inverter/charger and battery.

 Disadvantages

 1. More expensive

 2. Requires more space. 

 Advantages 
 1. Power when grid gone  
 2. Able to support most loads
 3. Shift stored energy 
 4. Solar or battery can be used when grid gone.
 5. Able to support diversion loads 
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Add on inverter/charger and battery bank to existing system. 
May be added to existing solar connected inverter.

Disadvantages
1. More expensive than previous option
2. Requires more space than previous option. 
Advantages 
1. Power when grid gone  
2. Able to support most loads (depending on size)
3. Saves money by shifting some stored energy 
4. Solar or battery may be able to be used when grid gone.
5. Able to support diversion loads 




Full Grid support “Grid Hybrid/Off Grid”  
 Disadvantages

 1. More expensive.

 2. More space. 

 Advantages 

 1. Power when grid gone  

 2. Support all loads (depending on size)

 3. Saves money by shifting stored 
energy 

 4. Solar and battery available when grid 
gone.

 5. Able to support diversion loads.

 6. Full resilience 
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Full Grid Support – off grid
May be added to existing solar connected inverter, full power with solar and option for generator support

Disadvantages
1. More expensive than previous option
2. Requires more space than previous option. 
Advantages 
1. Power when grid gone, ongoing support with optional generator  
2. Able to support all loads (depending on size)
3. Saves money by shifting stored energy 
4. Solar and battery will be able to be used when grid gone.
5. Able to support diversion loads.
6. Full resilience 




Return on investment 
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Return on investment 



Return on investment 
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Tariffs



Do Your Homework
 A lot of misinformation around.

 Don’t let people talk you into systems that aren’t suitable to you.

 Use a CEC accredited installer.

 Cheap products may reflect in their quality, safety & performance.

 Currently no standards for batteries.

 Talk to more than one installer or independent if possible.

 Purchase price is not only cost 

– consider environmental costs when making a purchase.
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- Media is new to batteries and is often misinformed
- Salespeople are there to sell their products
- Every installation is different and not all systems work in the same way.
- CEC installers have been trained so will be installed correctly.
- Cost may be to environment, health or people in third world countries
- No standards so people say anything they want
-



Visit Us At:

www.GridEdge.com.au
Energy for a sustainable future

Contact Us At:

info@GridEdge.com.au
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Q and A 

Thanks for attending this evening please feel free to talk to us after presentations.



	A Brief Overview of Energy Storage
	Presenter John Ballis 
	Slide Number 3
	How can the battery storage save money? Solar generation and battery storage 
	Storage of power 
	What is a battery? 
	What is a battery? 
	Lead based batteries.�
	“Improved Lead” �
	Nickel iron
	Lithium varieties 
	Flow batteries.�
	Salt water battery 
	Sodium Nickel or salt battery 
	Approximate side by side comparison�of a 20 kWh battery application
	Motivations for Storing power 
	Not all storage systems are the same
	Battery add on to Existing solar inverter
	Grid Support system “Grid Hybrid”
	Full Grid support “Grid Hybrid/Off Grid”  
	Return on investment 
	Return on investment 
	Do Your Homework
	Slide Number 24

