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The power distribution grid delivers electricity from a power plant to your house. Inside your house, the electric charge moves in a large circuit, which is composed of many smaller circuits. One end of the circuit, the hot wire, leads to the power plant. The other end, called the neutral wire, leads to ground. Because the hot wire connects to a high energy source, and the neutral wire
connects to an electrically neutral source (the earth), there is a voltage across the circuit -- charge moves whenever the circuit is closed. The current is said to be alternating current, because it rapidly changes direction. (See How Power Distribution Grids Work for more information.)The power distribution grid delivers electricity at a consistent voltage (120 and 240 volts in the
United States), but resistance (and therefore current) varies in a house. All of the different light bulbs and electrical appliances offer a certain amount of resistance, also described as the load. This resistance is what makes the appliance work. A light bulb, for example, has a filament inside that is very resistant to flowing charge. The charge has to work hard to move along, which
heats up the filament, causing it to glow.In building wiring, the hot wire and the neutral wire never touch directly. The charge running through the circuit always passes through an appliance, which acts as a resistor. In this way, the electrical resistance in appliances limits how much charge can flow through a circuit (with a constant voltage and a constant resistance, the current must
also be constant). Appliances are designed to keep current at a relatively low level for safety purposes. Too much charge flowing through a circuit at a particular time would heat the appliance's wires and the building's wiring to unsafe levels, possibly causing a fire.This keeps the electrical system running smoothly most of the time. But occasionally, something will connect the hot
wire directly to the neutral wire or something else leading to ground. For example, a fan motor might overheat and melt, fusing the hot and neutral wires together. Or someone might drive a nail into the wall, accidentally puncturing one of the power lines. When the hot wire is connected directly to ground, there is minimal resistance in the circuit, so the voltage pushes a huge
amount of charge through the wire. If this continues, the wires can overheat and start a fire.The circuit breaker's job is to cut off the circuit whenever the current jumps above a safe level. In the following sections, we'll find out how it does this. element electric image by Leonid Nyshko from Fotolia.com When things do not work on your car like the stereo, headlights, or dome light
the first thing you should test is the circuit breakers. This saves a lot of time and money. Replacing a simple 15 cent circuit takes only 10 minutes, but replacing a stereo you believe to be dead will take at least two hours and cost at least $100. Using a volt meter and basic car knowledge you will be able to test all your circuit breakers with relative ease. Turn the car off, if it is on,
and then locate the car's fuse box. The fuse box is typically mounted under the dashboard on the driver's side, or near the glove box on the passenger side. Gain access to the fuse box and remove whatever is in the way (if necessary) with a screwdriver. This might include interior paneling and dashboard trim. Remove the circuit you intend to test with your fingers. Turn on the
car. Touch one of the voltmeter's metal prongs to the positive connector called the "hot" connector, on one side of the circuit board, and the other metal prong to the "cold" or negative terminal in the circuit board. Read the resulting voltage which displays on digital voltmeters in numeral form, or through a needle dial gauge reading in traditional voltmeters. Repeat the test as
necessary to confirm your readings. If there is no voltage, it means the circuit is dead and there is a problem with the board or the wiring to the board. Turn the car on and off again, and retest the circuit to confirm this reading. It's a dark and stormy night. You flick on the hall light, plug in the coffee maker and crank up the portable electric heater. You're starting to feel comfy, when
you hear a faint, yet ominous, click—and everything goes black. It's not a cat burglar or a poltergeist playing tricks with your electrical system. It's an overloaded circuit being protected by a tripped electrical circuit breaker. Kinda spooky and mysterious, eh? Not if you know a few simple things.Family HandymanFigure A: A Properly Functioning 15-AMP CircuitThis circuit has wires
and an electrical circuit breaker that can easily carry the amperage required by the devices on it. What's a circuit?When electricity enters your home, it goes to a circuit breaker box (or fuse box in older homes), where it's divided into a number of circuits. Each circuit is protected by a breaker or fuse. Bedrooms, living rooms and family rooms where only lights, alarm clocks and other
small electrical items are usually used are normally on 15-amp circuits. Kitchens, laundry rooms, bathrooms and dining rooms—places where you're more likely to use toasters, irons, hair dryers and other big-watt items—are usually served by heavier-duty, 20-amp circuits. Major appliances like 5,000-watt electric water heaters and 10,000-watt electric ranges demand so much
electricity that they take their own 30- to 50-amp dedicated circuit (See Fig. D in “Additional Information” below), protected by big, “double pole” circuit breaker sizes.What's a circuit overload?The circuit breaker, the wire and even the wire insulation are all designed to work as a system—and that system has limits. Try to push more current through a circuit than it's designed for and
things start happening (Fig. B). Wires heat up under the burden of carrying the excess current. When this happens, the insulation around the wire can degrade or even melt. When insulation melts, current is no longer confined within the wire. That's when fires start. Luckily, the circuit breaker senses the excess current and “trips” to stop the flow of power before damage occurs.On
the night the lights went out at your house, you were fine with only the lights and coffee maker operating. The real trouble began when you plugged in that darn space heater.Family HandymanFigure B: An Overloaded CircuitThis circuit has too many energy-demanding devices on it and is trying to carry more amperage than it's designed for. Things begin to heat up. Luckily the
circuit breaker senses this, trips and “breaks” the circuit.How to Calculate Amps, Volts and WattsTo start solving the problem, we need to know one simple “rule of thumb” formula. This formula will help us determine if all the electrical stuff on a particular circuit is overloading it. This formula also helps define some everyday terms and how they relate to one another. After all, light
bulbs and space heaters are labeled in watts; tools and circuit breakers in amps; and our household electrical system in volts: How do they all fit together?The simple formula (Fig. C) tells us how: Watts divided by voltage equals amps. The other equations shown are just other ways of saying the same thing.Voltage can most simply be described as the pressure under which
electricity—a chain of electrons—moves. Most household current is pushed at 120 volts, though current to large electrical appliances is pushed at the higher pressure of 240 volts.Amps (or amperes) is a measurement of the number of electrons the voltage pushes past a given point in one second.Watts is a unit of measurement for electrical power. It indicates how many electrons
were pushed through an electric gadget to make it work. It's what the electric company bills you for.Family HandymanFigure C: The Basic FormulaUse these simple equations to convert different measurements of electricity to help determine things like how many outlets on a 15 amp breaker you can have or how many lights on a 15 amp circuit you can have.Learn about tips for
easier home electrical wiring here.Why Do Breakers Trip?The circuit and circuit breaker that you tripped have a capacity of 15 amps, or 1,800 watts (15 amps x 120 volts = 1,800 watts). The lights drew 360 watts, or a measly 3 amps (360 watts divided by 120 volts = 3 amps)—well within the capacity of your 15-amp system. The 800-watt coffee maker (divided by 120 volts) drew
6.6 amps, substantially more power than the lights, but their combined 9.6-amp draw is still within the limits of the 15-amp circuit.But when you plugged in the 1,200-watt space heater, the 10 amps it required, plus the draw of the other two devices, pulled 19.6 amps through a 15-amp system (Fig. B). It's like a python swallowing a pig; the system just can't handle the load. The
circuit breaker tolerated this for a while. But when the excess current and resultant heat began deforming the two pieces of metal inside the breaker, they started “pulling the trigger.” And when the metal pieces bent to a certain point, the trigger snapped two contact points apart, interrupting the flow of electricity and shutting down that circuit. If there’s a huge, sudden draw on a
circuit, a little electromagnet in the circuit breaker can pull the contact points apart too. If you have fuses, the excess heat melts a wire inside the fuse, which in turn stops the flow of electricity.If this had been a 20-amp breaker—one with thicker, No. 12 wire that could carry 2,400 watts—the breaker wouldn’t have tripped. But once the wire is in the wall and the breaker is in the
breaker box, there’s not much you can do to upgrade an established circuit. But you do have other choices.240-Volt CircuitsLarger appliances, like electric water heaters, dryers and stoves, require so much power that electricity is brought to them via 240-volt circuits. That's because the voltage in 240-volt circuits “pushes” twice as hard. For example, a 6,000-watt electric flugelhorn
on a 120-volt circuit would require a 50-amp circuit (6,000 watts divided by 120 volts = 50 amps). That would require mammoth wires. But that same 6,000-watt flugelhorn on a 240-volt circuit requires only a 25-amp circuit (6,000 divided by 240 = 25) and a smaller wire and circuit breaker.Solution One — The Short Term FixThe simple solution is to plug the space heater into an
outlet on a circuit that has excess capacity. You can determine the existing load on a circuit fairly easily: Click off the circuit breaker, then flick on light switches and test outlets to see which ones no longer function. Then add up the total watt load of devices on that circuit. This is often easier said than done. Sometimes a circuit labeled “bedroom” will power outlets in the laundry
room. Or the upper and lower outlets of a duplex receptacle will be on different circuits. Once you have a circuit mapped out and the electrical loads added up, you'll be able to tell if you can plug more devices into the circuit without overloading it.As you add up the electrical loads, keep in mind that a wire rated at 15 amps can carry 15 amps all day long. However, 15-amp breakers
and fuses can only carry 12 amps—380 percent of their rating—on a continuous basis. Continuous basis is considered to be a circuit loaded to capacity for three hours or more. This 80 percent rule applies to all breakers and fuses. For more in-depth information on calculating loads, see Preventing Electrical Overloads.Solution Two — The Long Term FixThe best long-term solution
is to install a new dedicated circuit and outlet for the heater. Most electricians will suggest a dedicated circuit for any appliance that will draw more than half the capacity of a circuit. Fig. D in “Additional Information” (below) shows the wattage of appliances that commonly have dedicated circuits. Anytime you install a large electrical appliance—whether it's 120 or 240 volts—install it
on its own dedicated circuit with the correct size wire and circuit breaker.As you can see from Fig. E, a 20-amp breaker with thicker, No. 12 wire can carry more current than a 15-amp circuit with No. 14 wire. When you’re wiring or rewiring a kitchen, laundry room, bathroom or dining room, the National Electrical Code will require you to install 20-amp circuits, which can carry more
current. If you use a lot of power tools, it makes sense to use 20-amp circuits for your garage, workshop and basement too.For information on how to wire a new circuit, see How to Connect a New Circuit.Family HandymanFigure E: Wire SizesThe larger 12-gauge wire can safely carry more amperage than the smaller 14-gauge wire—without overheating.Learn about the 8 most
common electrical code violations here.No tampering allowedHomeowners who put a “penny in the fuse box” to prevent fuses from blowing have short-circuited brains. Without a fuse to disrupt the flow of power when too many amps are pushed through a circuit, wires overheat, wire insulation melts and fires break out. And you can’t simply replace a 15-amp breaker with a 20-
amp breaker; that's the modern-day equivalent of putting a penny in the fuse box. Remember, the circuit breaker, wire and wire insulation are all designed and sized to work together—safely.Additional Information molded case circuit breaker abb pdf. abb molded case circuit breaker catalog. abb molded case circuit breaker price list. what is a molded case circuit breaker. what is a
molded case circuit breaker definition
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