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The ABC's of Battery Power

by Gale Prososki-Marsland

Unless you are tied in to grid power (public utility), you would need batteries in a PV (photovoltaic) system to store energy that you will use when the sun is not shining. The batteries are the most sensitive and misunderstood part of a PV system. They will require safe installation and regular maintenance and care to prolong their life, but your system can be set up to do some of the battery monitoring and maintenance automatically.

What are batteries?

Batteries are groups of ELECTROCHEMICAL cells. They produce electricity by coupling chemical reactions where electrons are lost and move away from one material in the cell and gained by another material in the cell. (If you remember from the last issue of the RE-SOURCE NEWS, electrical current is the flow or movement of electrons.)



You can utilize electricity to drive the chemical reactions backward, thus RECHARGING the cell. In theory, you should be able to use electricity from the cell and recharge it indefinitely. In reality, small amounts of the chemically reactive materials become unavailable over time. They "fall off" of the conductor that carries the electrons around and settle on the bottom of the cell.

How are batteries rated?

Batteries ate rated in amp-hours (one ampere delivered for one hour) at the given voltage. For example, a typical deep cycle solar battery may have a capacity of 1400 amp-hours at 2 volts. Cells for PV systems are wired in series and parallel to deliver either 12 or 24 volts DC.

What are deep cycle batteries?

Some batteries are DEEP CYCLE and can survive through many hundreds of highly charged to deeply discharged cycles. Automotive batteries are designed to deliver high amperage for a few seconds using only about 10% of their cycle capacity. They are not deep cycle batteries and can not be used in PV systems. RV or marine deep cycle batteries are 12 volt and have a relatively low capacity of between 80 and 160 amp-hours. They are designed to go through deep charge-discharge cycles, but will only last from two to three years.

What do I have to be careful of with batteries?

TEMPERATURE - Since batteries are electrochemical, they are sensitive to temperature; extremes (below 30 and above 110 degrees F) will shorten the life of the battery so they should be kept in a place where you can control the temperature to a certain extent. Lead-Acid batteries can freeze, especially if they are in the state of discharge.

CYCLING - Battery life span is also effected by charge-discharge cycle history. Periodically topping off cells brings them to the high point of the charge cycle and equalizes all of the cells in the battery bank to a similar state. Avoid regular deep discharge. Nickel-Iron batteries are better able to withstand deeper discharge than Lead-Acid batteries and Nickel-Cadmium (Nicad) require that you use deep cycles regularly.

TOXICITY - Nickel-Irons are composed of less toxic materials than Lead-Acids. Lead must be properly disposed of or recycled. Nicads are very expensive and difficult to dispose of due to the toxicity of cadmium.

SAFETY - Lead-Acids produce hydrogen gas during charging, therefore they must be vented. They also have a corrosive acid component. Nicads require periodic electrolyte changes with toxic and corrosive sodium hydroxide. All terminals should be protected and cleaned regularly.



ELECTROLYTE - Electrolyte (acid solution) needs to be checked and distilled water added when necessary. This must be done regularly with Lead-Acid and Nickel-Irons.

How do costs of batteries for PV vs. compare?

Lead-Acids are less expensive (approx. $150/Kw hour) than Nickel-Irons (approx. 10 times the cost of Lead-Acid), or Nicads (5-8 times the cost of Lead-Acid). Nickel-Irons last the longest (approx. 2000 cycles); then Nicads (approx. 1500 cycles); the shortest lifespan to Lead-Acids (approx. 1000 cycles). The "old workhorse" Lead-Acids will give the best performance for your dollar for years to come.

Can I mix and match batteries?

Your battery is only as good as the weakest cell in the bank, therefore, you should only build a bank of batteries of the same type, capacity and age.

Can we expect better technology In the future?

Batteries are the oldest technology in a PV system, nearly 100 years old. Though improvements have been made in construction and packaging, the basic chemistry has not improved much over the last century. Many new technologies will be available in the next few years, in part stimulated by the demand for better, lighter batteries for electric cars. ♦

Powerful Quotes

"We are living in an historic transitional period in which awareness of the conflict between human activities and environmental constraints is literally exploding... Never before in our history have we had so much knowledge, technology, and resources. Never we had such great capacities. The time has come to break out of the negative trends of the past."

- Gro Harlem Brundtland, Prime Minister of Norway

"International economic security is inconceivable unless related not only to disarmament but also to the elimination of the threat to the worlds environment."

- Mikhail Gorbachev

"Our planet is energy dynamic within its ecosystem and its ecology, of which we are a part. We are at the top of the food chain. We hold dominion over life. But our dominion is questionable in ecological terms. When we destroy the global ecology, it is serious. When we destroy the global ecosystem, we are at ultimate risk."

-Richard L. Crowther, FAIA
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