
Knowledge Domain: Power Supply 
Unit: Batteries 
Skill: Substituting Rechargeable Batteries 
 
Tools and Parts Required: 

1) Voltmeter 
2) Battery  operated device (using rechargeable battery) 
3) Locally-available rechargeable batteries 

 
 
Introduction 
A battery converts chemical energy into electrical energy. A battery is a collection of one 
or more electrochemical cells connected in series.  
 
A rechargeable battery contains an electrochemical reaction that is reversible by 
supplying electricity to the battery. The battery can be recharged and is used multiple 
times. Rechargeable batteries self-discharge at a faster rate than primary batteries. 
Common types of rechargeable batteries are nickel-cadmium (NiCd), lead acid, and 
nickel metal hydride (NiMH).  Medical equipment often uses lithium-ion batteries. 
 
Nickel-cadmium cells have lower voltage and capacity than other rechargeable cells 
and comparable alkaline primary cells. Nickel-cadmium batteries are preferred for use in 
applications with high discharge rates because they cannot be damaged or lose cell 
capacity if fully discharged. Nickel-cadmium batteries self-discharge at a lower rate than 
other rechargeable batteries. Nickel-cadmium batteries can endure more discharge and 
charge cycles than other rechargeable batteries. 
 
Lead-acid batteries are preferred for use in high current applications. Lead-acid 
batteries are the least portable of the rechargeable batteries due to their large size and 
weight.  Warning: Overcharging lead-acid batteries can cause overheating and gas 
build-up. If the gas is ignited, an explosion can occur. 
 
Nickel metal hydride has a higher capacity than other rechargeable batteries. Nickel 
metal hydride batteries will discharge more quickly than other rechargeable batteries. 
The capacity of nickel metal hydride batteries can decrease due to complete discharge.  
 



Examples 
 

 
 

AA Rechargeable Batteries 

 

 
 

Rechargeable Lithium Ion Battery: 
3.7 V, 850 mAh 

 
 

 
 

Rechargeable Nickel-Cadmium Battery: 10.8 V, 1.8 Ah 
 
 
Identification and Diagnosis 
Use the following method to identify if the rechargeable battery still holds a charge. 
 
1. Remove the rechargeable battery from the device. 
2. Fully charge the battery. 
3. Set the voltmeter to the “DC Voltage” setting. 
4. Ensure the voltage setting is appropriate for the expected voltage output. 
5. Place the red probe to the positive terminal. Place the black probe to the negative 

terminal. 
6. Record the voltage. 
7. Leave the battery out overnight. 
8. Repeat Steps 3 through 6 for a second voltage measurement. 



9. If the second voltage reading is at least 75% of the initial reading, the battery is in 
good condition. If the second voltage reading is less than 75% of the initial reading, 
replace the battery. 

 
 
Procedure 
Determine the chemistry type, voltage, and capacity specifications of the rechargeable 
battery. Information can be found on the battery itself or inside the medical device. 
 
Determine chemistry type, voltage, and capacity specifications of rechargeable and 
primary batteries available for purchase. 
 
Substituting Rechargeable Batteries with Available Rechargeable Batteries 
Always replace a rechargeable battery with a rechargeable battery of the same 
chemistry type, voltage, and capacity specifications if available. If a direct substitution is 
not available note the following substitution tips. 

1. Substitute NiCd batteries for NiMH batteries of the same voltage and capacity. 
a. If you cannot match voltage and capacity, match voltage first. 

2. Substitute NiMH batteries for NiCd batteries of the same voltage and capacity. 
a. If you cannot match voltage and capacity, match voltage first. 

 
Note: NiCd batteries have a lower capacity and will cause the device to operate for 
shorter periods of time. 
 
You can combine rechargeable cells to make battery sizes that are not available.  Refer 
to the skill PowerSupply-Batteries-SubsitutingPrimaryCells.  
 
Substituting Rechargeable Batteries with Available Primary Batteries  
Warning: Never recharge primary batteries.  
 
If substituting rechargeable batteries with primary batteries, first disconnect the battery 
charging circuit.  Replace the rechargeable battery by substituting with primary cells 
with the same voltage and capacity specifications. If the exact primary cell is not 
available and other primary cells are available, create a power supply with the same 
specifications. See the Power Supply – Batteries - Substituting Primary Cells skill set for 
the procedure. 
 
 
Exercise 
Your instructor will provide you with a medical device operating on a rechargeable 
battery. Your instructor will provide you with locally available rechargeable batteries. 
Determine if the rechargeable battery requires replacement. If the battery requires 
replacement, determine the best method of substitution and replace the battery. 
 
 
 



Preventative Maintenance and Calibration 
Rechargeable batteries can self-discharge over time due to chemical reactions. The 
self-discharge rate can be decreased if the batteries are stored at a low temperature in 
refrigerators. Note: Batteries can be damaged by freezing. Allow the battery to return to 
room temperature prior to use. 
 
Rechargeable cells can only be recharged a limited number of times. After many cycles 
of charging and discharging, the cells must be replaced. 
 
Extended charging of fully-charged batteries can damage them. Do not continue to 
charge fully-charged batteries. 
 
Always calibrate every medical device before returning it to use.  
 


