Home power notes by 

John Hovan, 

Austin, TX

1. Batteries (Lead Acid Batteries)

a. 2-12kwh per day go to a 24volt system

b. 700-3-4k batteries 12, 24, 48v

c. Sizing the Battery

i. Need enough power for 4 days of storage.

ii. Wattage / voltage of systems x 4 days.

d. Local Action

i. Battery will discharge 4% every week on its own

e. recognizing a deep cycle battery.  Heavy. More weight is better.

i. Exception is phone system battery. Not deep cycle but heavy

ii. Antimony alloyed on the plates

f. Cycle as shallow as possible

g. L16 Mfg’s

i. Interstate

ii. Trojan

iii. Surrette.

iv. Surrette battery – 10 year warranty. Very high quality.

h. Golf Cart – Between deep cycle and fork lift.

i. Eddison Battery  is Nickel Iron battery

i. Very good battery but not available in quality battery.

j. Don’t add batteries after 2 years to a battery bank.

k. Sealed cells for sanitation and portability

i. Delicate batteries. Don’t like overcharging.

ii. Sealed battery recombines hydrogen and oxygen.

l. Never contaminate cells.  Using hydrometer is bad since opening the cell all the time.

m. New battery 86-87% efficient.  60% when near end of life.

n. zero degrees batteries may have 50% of the rating.

o. Battery sulphates over time.

p. At least twice a week, batteries need to be fully charged.

q. Series and parallels wired batteries should be wired with plus on one end and minus and the other end.

r. Charge known by Ampere hours – Battery ampere hour meter 

i. E-Meter by cruising equipment, volts, net, ampere hrs, #hrs,

ii. Trimetric meter by Bogart engineering both are great.

iii. Trace hired Trimetric guy to build TM48

iv. Capacity ampere hours divided by 10 = c10 for charge rate

s. Battery should store 4 days of energy. Depth of discharge would be 10-12% daily.

t. EDTA $12 a pound.  Does not work with car batteries. De sulphating.

i. Trail Head Supply in Utah sells it.

u. Distilled water for battery.   Rain water, tap, well water etc. not ok.

i. Trojan battery One pint of water every two months.

ii. Temperature plays a part.

iii. Batteries working properly use water. Water evaporates in production of electricity.  Too much indicates overcharge.

v. Hydro Cap (good device, reduces hydrogen escape)

i. Looks like a mushroom.  Platinum cloth in cap.  Recycles gas.

ii. If you can touch for 5-10 secs ok.  If hot, overcharged batteries.

iii. Excellent indicator of gas escape.

iv. Keeps acid off the top of the battery.

v. 1 pint of water every 12 months.

w. Cleaning

i. Never use baking soda to clean the battery

ii. Paper towel is best.  Acid eats cloth.

x. Equalizing

i. Overcharging a fully charged battery.

ii. Use stock caps and not the Hydro caps.

iii. Capacity of battery in ampere hours ex 1000 divide by 20 to get maximum charge rate. 5-7 hours.  Add water before.

iv. Overcharging the battery so all cells come up to a fully charged condition.

v. Every 5-7 deep cycles or every 2 months whichever comes first.

vi. Pulse tec made in texas.  Product is powerpulse.

y. Safety

i. Store baking soda for battery disasters.

ii. 1 pound to neutralize 1 quart of battery acid.

iii. Long sleeve gloves – chemical resistant

iv. Safety glasses.

v. Smoke detector

vi. ADC Type fire extinguisher.

vii. No smoking sign. 

viii. Lock on the door.

ix. At least a 2 inch pipe ventilator

2. Home Power Systems

a. 48 Modules 2-2.2 KW in full sun.

b. linear current booster converts 48v to 12v. (Buck Converters)

3. Solar Cooking

a. Cook between 12 and 2 pm., Windy days take longer

b. Twice as long to cook in a solar oven as a regular one.

c. Water pasturization 150 degrees, 160 degrees for food.

d. Parabolic Cooker – Very high heat.  Very careful so the sun doesn’t start a fire.  Have to pay close attention to it.  Quart of water into a pyrex , put into a cooker, waited a few minutes and water was boiling.  Jiffy pop caught on fire.

e. More water content the closer the temp will stay to 212.  Takes longer.

f. Broccoli and Cauliflower doesn’t work well.  Gets mushy.

g. Good Foods

i. Corn on the cob.

ii. Potatoes

iii. Pies put crust in first, then put stuff into.  Same with pizza.

iv. Do not use cheese on top.  Put it on after.  Turns to rubber in oven.

v. Very rarely add water.  Enough in foods.

vi. Lasagna is only pasta that works.  Put noodles in dry and sauce soupy.  No lid on the pot.  Some condensation.

vii. Batter breads are good.  Put rock in oven first.

h. Good to have lids on pots.  Do not cover with saran wrap.

i. Cooking with the sun (excellent book - deserts)

j. One rule – cook until it’s done.

k. Sam Erwin Solar Cooker Oregan, greg lynch contact.

l. Connot bake with parabolic cookers. It cooks.

m. Changes starches to simple sugars in solar oven.

n. Miracle maid – excellent pot.

o. Banana bread.

4. Water Pumps

a. Ram Pumps

i. Folk ram pump.  Need stream or creak.

ii. Snifter valve – replace air in bell

b. High lifter

i. Needs clean water source.

c. Sling Pump

i. Can be tethered mid stream.

5. Wiring

a. Use vasoline on outside connections.

b. Do not bend wires 90 degrees or kink the wire.


c. Solid state relay for float switch and pump. Normally closed.

d. Charge controller disconnect and fuse on both sides.

e. Square D Fuse Controller, DC rated for voltage, Q0 breaker.

f. Charging is usually over the rated battery voltage.

g. Breaker should be 1.25% of max load.

h. 4k watt inverter, 24v, 200amp breaker plus 25% is 250 amp breaker.

i. NEC - Group all disconnects together. 36” free in front of it.  One hand one motion to shutoff the power.

j. Heinemans, airpacs 65 amps.

k. If you put PV’s on the roof of a house, NEC requires a GFI.   Trace has the only product.  Don’t put them on the roof.

l. Keep plus and minus wires together to cancel inductive effects of wiring.

m. PV interconnect is ok to not run conduit if it is UV rated.

n. Authorized personnel only – do not have to use conduit according to the rules.  As long as doors are locked.  AHJ – Authority Having Jurisdiction.

o. Non conductive fitting when coming into metal box. 

p. Using plastic buckets for battery to capture any acid.

q. Heat shrink can be purchased with glue in it.  Sold for wells etc.

6. PV’s

a. Heat reduces output.

b. Pole mount helps keep cool and track sun better.

c. Works best to wire to 24 volts quickly from panel.  2-12 panels.  Reduces losses.

7. Wind

a. Tower needs to be high!  60, 80 or 100

8. Use silicon varistors for lightning protection.

9. Inverters Features

a. Specs should be Plus or minus 5 percent rms.  10% peak to peak.

b. Total harmonic distortion <5%  (New Trace 5%.  Excelltech <1 % THD

c. Frequency within .1 Percent

d. Utility Company – 3 days for Pacific Gas and Electric 4-8% THD. <1% THD.  Neighbors, utility boxes etc cause distortion.

e. Modified sine wave (don’t buy) versus true sine wave

f. 60hz operation using FET’s.  Transformer type. Breadbox type

i. suited for running large motors, well pumps, wood shops, freezer.

ii. ExcelTec used for 4 years no issues.

g. High Frequency Switching design.  25khz in chopping the signal.  

i. Computer electronics, compact florescent lighting work better.

h. Sleep Circuit

i. Inverter only wakes up when load is needed.

i. Overload Protection/Over battery voltage/ Low Battery Voltage Protection. Underwriter Laboratories just insures fire protection..

j. Intertie system is needed for sell back.  Trace is certified.

k. Battery chargers built into the system.

l. Buying too big will waste with small loads.

m. Time of use to charge batteries, meters.

n. Installation

i. Appropriate fuse disconnect between battery and inverter.

o. Trace SW2512

i. 3-5% thd, has an audio hum.

ii. real goods 300 units 9 failures a year.

iii. X10 doesn’t always work.

iv. Has sleep mode.  

v. Surge to 3x rated power.

vi. Intertie system.  Only one that will stack.

vii. Auto starting generator.

viii. Battery charger.

ix. 98 pounds

p. Prosine by statpower

i. 1.5-3% thd, quiet unless fan.

ii. appliances may run different/better with cleaner power.

iii. Will not intertie., 2x surge.

iv. Good charger.

v. 48 pounds

q. ExcelTech (1kw 700$)

i. Less than 1%.

ii. Very good reliability.

iii. 32 years mtbf

iv. Use for small loads.

v. 2x surge.

vi. 11 pounds

r. franklin motor gould pump for his well.

10. Questions

a. How is wiring run from stand alone array?  

