
Test Capacitor
This tutorial specifically pertains to testing motor run capacitors or motor start 
capacitors.

 

1. Dis-connect power to test capacitor

Start by making the motor safe to test by disconnecting power. Ideally, the unit 
should be unplugged, but shutting off a circuit breaker or disconnect may be 
adequate provided it can be locked out against accidental re-engagement. The 
test capacitor procedure must only be carried out after it has been verified that 
power is no longer present. 
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2. Check for residual voltage at test capacitor

Whenever you plan to test capacitor condition or electrical value, it is a vital 
practice to remove any residual power that may still be stored. Using the metal 
blade of a screwdriver with an insulated handle will allow you to discharge any 
stored voltage by simply shorting the terminals of the capacitor. The test 
capacitor may emit a spark and a pop sound upon discharge. This is normal.

3. Remove test capacitor from the circuit

You'll need to remove the capacitor from the circuit before performing a test. 
Disconnect one or both terminals from the motor to the test capacitor to remove 
it from the circuit. Disconnecting only one side will perform the desired result but 
leaves the capacitor dangling from the motor, making probing a little more 
difficult. 



 

4. Test Capacitor (basic DEAD-OR ALIVE) using an analog 
multi-meter (up to 150 microfarad's)

An analog multi-meter may be used to test capacitor condition for a dead-or-alive 
basic test. Start by setting the meter to "Ohms" at 1k scale. Conecting the probes 
to each side of the capacitor's terminals (measure across the capacitor as if it 
were a battery), you will be watching for a specific sequence of needle 
movement.

Note: AC capacitors used for electric motors are non-polarized and therefore do 
not have a positive or negative terminal. It does not matter which terminal 
orientation you use to test capacitor condition.

If the needle quickly starts at zero then rises in resistance as a charge builds, the 
test capacitor is likely still good. If the resistance falls to zero and does not climb, 
the capacitor is bad. If the capacitor has no continuity as in no connection across 
the terminals, the capacitor is also bad.



 

Run vs. Starting Capacitor

Single phase electric motors use a device called a starting capacitor to create a 
large phase shift to produce necessary torque during start up. Single phase 
motors will commonly have both a run capacitor and a starting capacitor. Starting 
capacitors differ from run capacitors by their relative capacitance value being 
much higher for a given physical size. The starting capacitor will usually be 
identified as having a black phenolic or plastic case and a recessed top where the 
connections are located.

As a byproduct of high capacity, they are only intermittent rated and can only be 
energized for a few seconds at a time. For this reason, a starting capacitor is 
usually one of the first components to fail on single phase electric motors.

Run Capacitors
A motor run capacitor is engaged in a circuit all the time for phase delay or power 
factor correction. They are common in HVAC units and larger single phase 
motors. They are oil cooled, in metal cases, and have fairly low capacitance 
ratings (such as 5 uf or 45 uf). Run capacitors are usually rated for 370V or 440V.

If you're sizing a capacitor to start with (and not merely replacing an old one), 
make sure that your capacitor voltage rating is 1.5x your line rated voltage. This 
is because the voltage ratings on AC capacitors are not RMS, but rather, peak to 
peak voltage.

On 240V system, run capacitors are generally 370-440V, and in 480V systems, 
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you'll often see 600V capacitors used. This is to account for the peak to peak 
voltage levels in the system.

Starting Capacitor
Starting capacitors are usually physically bigger than run capacitors. They also 
tend to be larger in capacitance values (such as 430-516 uf). Their capacitance 
ratings come in a range instead of a set number, like in run capacitors. This is 
because the phase shift produced by running AC current through a start capacitor 
doesn't need to be as precise to get the motor turning during start up. Common 
voltage ratings for a starting capacitor are 110/125V, 165V, 220/250V, or 330V.

Duty Cycle
Run capacitors are 100% duty cycle. This means they can remain charged up in 
the circuit indefinitely.

A starting capacitor can only be charged up for a few seconds before they are 
damaged. The images below depict damaged start capacitors.

 



 

Can you use a run capacitor in place of a starting capacitor?
Yes, you can use run capacitors as start capacitors. The disadvantage of using run 
capacitors as start capacitors is that you would usually need to use more run 
capacitors than you have space for. For the start up of a motor to be able to 
develop torque, you need a very high capacitance value. To get a high enough 
capacitance value with run capacitors, you would generally need to have a whole 
array of run capacitors to compensate for the low capacitance values of each of 
the individual run capacitors. But if you have the mounting space available, this is 
a perfectly adequate solution.

However, you cannot use a starting capacitor in place of a run capacitor. When 
you engage a start capacitor in a current-carrying circuit, it will be good for a few 
seconds only. It cannot be charged up in the circuit continuously like run 
capacitors can.

 



Run Capacitor

A motor run capacitor is used to continuously adjust current or phase shift to a 
motor’s windings in an effort to optimise the motors torque and efficiency 
performance. Most electric motor run cap applications use a rating of 2.5-100 uf 
(microfarads) capacitance and voltages of 370 or 440.

How to Select a Motor Run Capacitor

Voltage: Select a capacitor with a voltage rating at or above the original 
capacitor. If you're using a 370 volt capacitor, a 370 or 440 volt capacitor will 
work. The 440 volt unit will actually last longer. A run cap will have a marked 
voltage indicating peak voltage acceptable - not operational voltage.

Capacitance: Select a capacitor with a capacitance value (given in MFD, uf or 
microfarad) that is equal to the original capacitor. Do not deviate from the original 
value, as it sets the operational characteristics of the motor.

Frequency (Hz): Select a capacitor with the Hz rating of the original. Nearly all 
will be labeled 50/60.

Case Style: Round or Oval? Round capacitors are by far the most common, but 
many motors still use oval designs. Electrically speaking, there is no difference. 
Fit is the only question here. If space in the mounting box is not limited, the case 
style does not matter.

Overall Size: Just like case style, overall size makes no difference electrically. 
Select a capacitor that will fit within the space provided.

Terminal Type: Most capacitor terminal designs include 1-4 ¼" push on tabs. 
Nearly all run caps that TEMCo offers have either 3 or 4 tabs. Just make sure you 
have enough tabs per connection post to make the connections you need.



 

Is it time to replace your Motor Run Capacitor?
As a general rule of thumb, a motor run capacitor will far out last the same 
motor's start capacitor. It will also fail or wear differently, making it slightly more 
involving when trying to determine if it's time to replace it. Start capacitors will 
commonly fail completely, making the decision on when to replace obvious, 
limiting time spent troubleshooting.

When a motor run cap begins to perform outside the allowable range, it is most 
often indicated by a dropping of the rated capacitance value (the microfarad value 
has gone down). For most standard motors, the capacitor will have a specified 
"tolerance" describing how close to the rated capacitance value that the actual 
value may be. This will be usually +/- 5% to 10%. For most motors, as long as 
the actual value is is within the 10% mark of the rated value, you're in good 
shape. As the capacitor is used and its capacitance drops outside of this range, 
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you'll need to look at a replacement.

In some cases, due to a defect in a capacitor's construction or a non capacitor 
related motor issue, a capacitor will bulge from internal pressure. For most 
modern capacitor designs, this will open the circuit, dis-connecting the internal 
spiral membrane as a protective measure.

The test in this case is simple; if its bulging, time to replace. If you measure no 
continuity across the terminals, it is also time to replace.

 

5. Test Capacitor (specific value) using a digital multi-meter

Many mid level digital multi-meters provide the ability to measure actual 
capacitance value of a test capacitor. Connect the probes to the capacitor's 
terminals, set the meter to test capacitor, and read the value displayed. Most 
capacitors will have a manufactured tolerance (accuracy of actual value compared 
to actual value) when new of +/-10% or less as compared to the marked value. 
Capacitors generally fall in value as they wear and should be replaced once a test 
capacitor has fallen below this range.



 

Start Capacitor

Get Factory level pricing! Most models of capacitors are stocked for Same Day 
Shipment.

What is a Start Capacitor?
Designed for momentary use, the start capacitor is what lets a motor start up 
instantly instead of taking a long time to come up to speed before it can be used. 
It stays energized long enough to rapidly bring the motor to 3/4 of its full speed 
and is then taken out of the circuit. It will briefly increase motor starting torque 
and allow a motor to be cycled on and off rapidly, but is not meant to be used for 
more than a few seconds.

What exactly does it do?
Single phase motors will commonly have both a start and run capacitor. The 
difference between the two is that the start capacitor has a much higher ability to 
store charge, also known as its capacitance rating, for its size than that of the run 
capacitor. Essentially, the start cap gives the motor a bolt of energy in order to 
get it up and running, while the run capacitor keeps the motor going after the 
start capacitor shuts down.
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How do I select the correct Start Capacitor?
Most electric motor start capacitors will come with similar specs.

• Voltage – 110/125, 165, 220/250 or 330 VAC 
• Frequency – 50 or 60 Hz 
• Capacitance – 50 to 1200 uf 

It is important to note that when choosing a replacement capacitor, you should 
always select one with the same capacitance and frequency as the original. In 
terms of voltage, you can choose a new capacitor with a voltage that is higher or 
lower than the original but it must still be higher than the operational voltage of 
the motor for it to work. The start capacitor can usually be identified by their 
black phenolic or plastic case and a recessed top where the connections are 
located.

What else should I know about Start Capacitors before I buy 
one?
Since a start capacitor is designed to give a quick burst of energy, it can 
sometimes burn out. There are two easily identifiable signs that the start 
capacitor is not functioning normally: if your motor is either not turning on at all, 
or is slow to start.

If the motor is simply slow to start, your start capacitor may have lost its 
capacitance rating due to wear and age. It is also possible in this case that you 
may have other issues with your motor unrelated to the capacitor, but replacing a 
start capacitor is relatively cheap, so it is a good place to start.

In more serious cases, the motor's starting circuit might be engaged too long for 
the intermittent duty rating of the start capacitor. The top of the start capacitor 
may become dislodged, and the insides may, in some cases, be partially or fully 
ejected. If start capacitors are left energized too long due to a faulty starting 
circuit on a motor they can overheat. Similarly, but not quite as dramatic, a start 
capacitor may just exhibit a ruptured pressure relief blister. If any of these do 
occur, and damage the capacitor, it must simply be replaced.



 

 

On the left is a working start capacitor. The image on the right shows a start 
capacitor that has failed.
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