
 

Battery-Electric Vehicle Maintenance & Ecosystem 
Needs 
 

Vehicle Maintenance 
 
Transitioning to a new technology drives changes in processes and procedures and the 
same is true for transits who are transitioning from fossil fuels to battery-electric vehicle. 
One of the most important aspects is bus maintenance. The good news is the amount of 
maintenance on a BEB is relatively low due to the simpler design and fewer components. 
However, while electric buses do not require the same amount of maintenance as diesel 
buses do, they still require maintenance. While diesel buses require parts and fluid 
replacement electric buses require more visual inspections and checks. To start, one 
needs to get to know their bus. 
 

Know Your Bus 

There are three main components to an electric bus propulsion system: 
1. Battery packs and battery management system (BMS) 
2. Powertrain parts, which include the traction motor and transmission 
3. Charging ports and/or overhead charging interfaces 

 
The original equipment manufacturer (OEM) or vendor should deliver each bus with a 
service manual, which will provide a detailed overview of the bus, its systems and 
features, safety information, and maintenance procedures recommended by the 
manufacturer. It is very important that all safety information provided be adhered to and 
reviewed prior to any operation or work being completed on the bus. 
   
It is important to have spare parts on hand to maintain or repair the buses on site. When 
entering any purchase agreement, it is important to also order these parts for inventory 
and work with their OEM or vendor to ensure they understand who the suppliers are and 
their lead times. Also, special equipment such as a battery platform for when the battery 
system needs to be dropped may be required, and it is important to ensure that you have 
real-time access to this special equipment.  
 
For the greatest success, the transit should also be trained and perform regular 
maintenance on all related EVSE or charging infrastructure to ensure the charging 
equipment is operational and ready to use during regular operations. It is also important 
to note that if charging stations are also shared with the public, procedures must be set 
in place to ensure that the charging station is available for the transit during operations. 
 



NOTE: The purpose of this maintenance documentation is to provide guidance and is 
NOT meant to replace manuals supplied by the OEMs or vendors. 
 

Best Maintenance Practices 

To ensure that the bus useful life time is met or exceeded, transits need to establish 
standard operating procedures for the maintenance staff and operators to properly care 
for the buses, prevent safety issues, and promote energy efficient driving practices that 
help increase battery efficiency while also preventing unnecessary wear and tear on 
components such as the brake pads, which can occur if an operator is not trained properly 
on the use of regenerative braking.  Delivered with this report in a separate document is 
a Standard Operating Procedure Template that can be used by CTS when developing 
their procedures. 
 
Maintenance on a BEB is a team effort. While completing maintenance on a BEB, it is 
highly recommended that at least TWO people work together. One individual will maintain 
any checklist and MUST stay outside of the work zone/hazard area and in the safe area 
while work is being completed. The other person will complete and communicate the 
required work as necessary in the work zone/hazard area. 
 
Anyone in the work zone/hazard area must always be wearing all the required Personal 
Protection Equipment (PPE), which is specialized clothing and equipment worn for safety. 
This includes work on all High Voltage Gear associated to the BEV and EVSE. 
 
Maintenance procedures should be scheduled daily, weekly, monthly, and quarterly, 
alongside regular 6,000-mile service intervals as defined by the manufacturer through the 
bus’s EOL. The OEM should provide detailed guidance and information on all 
maintenance procedures required. Below is a list of several key vehicle components 
related to battery-electric transit buses that require maintenance: 
 
Electrical Systems 

• Lithium Battery Pack 

• Battery Management System 
(BMS) 

• Power Distribution Unit (PDU) 

• Traction Motor Drive 

Mechanical Systems 
• Wire Harnesses 
• Converter & Onboard Charger 
• Vehicle Control Unit 
• Transmission System 

 
As with fossil fueled buses, BEBs still require some use of oil as mechanical transmission 
parts including gearboxes and differentials will require oil changes. If there is a liquid 
cooled electrical powertrain, there is also coolant that will need to be changed at standard 
service intervals set by the OEM. 
 
Electrical systems are increasingly becoming more advanced, and most BEBs offer 
additional features like onboard diagnostics that provide the maintenance technician and 
operators with telematics and predictive, real-time diagnostic data on the electrical system 
including battery SoC and CAN based vehicle communication data between systems to 



help stay on top of maintenance intervals. Diagnostic data also provides vehicle-based 
log files to check for system error history for quick root cause analysis. 
 
Maintenance Checklists: 
 
Below are examples of Checklists for a BEB. Please note that there are several icons 
used across the checklists to highlight items in the key below. They are: 
 
Danger – Indicates a hazardous situation which, if not avoided, will result in death or 
serious injury. 
 
Warning – Used when an operating procedure or practice, if not correctly followed, could 
result in personal injury or loss of life. 
 
Caution – Used when an operating procedure or practice, if not strictly observed, could 
result in damage to or destruction of equipment. 
 
Icon Key 

Icon Meaning Description 

 

 
Danger 

PPE Level 2: A single layer of PPE that typically includes the 
following: Arc-Rated (AR) long-sleeved shirt and long pants or 
bodysuit with an 8 cal/cm2 minimum arc rating.  
Arc flash suit hood or AR face shield with wraparound guarding. 
AR jackets, parkas, 
rainwear and hard hat liners as needed.   

 

 
Warning 

PPE Level 1: A single layer of PPE that typically includes the 
following: Arc-Rated (AR) long-sleeved shirt and long pants or 
bodysuit with a 4 cal/cm2 minimum arc rating.  
Arc flash suit hood or AR face shield with wraparound guarding. 

 

 
Caution 

PPE Level 0: Long-sleeved shirt and long pants made of non- 
melting or untreated natural fiber (i.e., untreated cotton) with a 
fabric weight of at least 4.5 oz./square yard. 

 
Each checklist below is divided into sections based on the service areas of a standard 
BEB. They have been divided by area to allow an entire area to be completed together 
for efficient use of maintenance time. 
 
Daily Checklist Example 
At the start of operations daily the following inspections should be completed. As one will 
note, the daily maintenance of a BEV is very similar to a fossil fuel bus.  However, 
because we are dealing with high-voltage systems it is very important that the right 
caution and attention is given to mitigate any safety issue. 
 
Exterior Servicing: 



PPE 
Level 

Completion Item Hazard 

0 ☐ Perform a visual inspection to ensure the 

following conditions are met: 
- Battery is at a full state of charge (SoC). 
- Wheels are undamaged, studs and nuts 

secure.  
- Tires correctly inflated.  
- Vehicle is level.  
- Exterior panels are undamaged. 
- No fluid leaks exist under the vehicle.  
- No fluid leaks exist at axles.  
- Motor & inverter coolant reservoir level is 

correct.  
- All fluid reservoir levels are correct.  

 

0 ☐ Start the vehicle and check the following for 

correct condition and operation. 
- Low air warning indicator and buzzer.  
- Instrument panel indicators. 
- Turn signals. 
- Door control.  
- Mirror condition and adjustment.  
- Window and windshield visibility.  
- Windshield wipers and washer.  
- Destination signs.  
- Front and rear doors.  
- Exit door sensitive edge.  
- Wheelchair ramp.  
- Interior and exterior lights.  
- Steering column.  
- Door master switch.  
- Headlights.  
- Door manual air release valve.  
- Passenger signals.  
- Instrument panel gauges.  
- Brake pedal.  
- Parking brake.  
- Accelerator.  
- Shift selector.   

 

0 ☐ Wheelchair Ramp 

- Inspect the wheelchair ramp area for 
cleanliness regularly depending on 
operating conditions. Exposure to salt, sand, 
or slush during the winter months may 
require inspection daily. Likewise, operating 

 



in gritty, dusty conditions during the summer 
months will require more frequent 
inspections. Clean any dirt or foreign matter 
from the ramp, hinge, and operating shaft 
areas. Inspect the recessed area between 
the floor and ramp for any accumulation of 
debris. Manually deploy and stow the ramp 
to check for smooth operation. Inspect hinge 
for binding or distortion. Repair or replace 
hinge as necessary. 

0 ☐ Wheelchair Tie-Down & Occupant Restraints 

- If the vehicle was involved in an impact 
situation, significant enough to have the 
vehicle towed, then the wheelchair tie-
downs, occupant restraints, and anchorages 
that were in use at the time should be 
replaced. 

- The following items should be inspected 
daily: 

- Check belt retractor mechanism by 
extending and releasing belt. Ensure belt 
retractor operates as designed and functions 
smoothly. 

- Inspect belts to ensure webbing is not cut, 
frayed, damaged, or contaminated by 
polishes, oils, or chemicals.  

- Operate buckles and any locking or release 
mechanisms. Ensure mechanisms operate 
smoothly and release completely.  

- Ensure all floor anchors are secure and free 
of obstructions, debris, and dirt. Tighten 
mounting hardware as required. 

- If any mounting hardware requires tightening 
or adjustment, the fastener must be removed 
to have the threads cleaned. 

- Ensure all wall anchors for belts are properly 
secured and allow proper freedom of 
movement.  

- Ensure the floor surface in the wheelchair 
restraint area is undamaged and free of any 
condition which would impede use of 
equipment. 

- Ensure the belts are kept clean and recoiled 
within the retractor when not in use. 

 



- Ensure all labels detailing use of restraint 
equipment are undamaged and clearly 
legible. 

1 ☐ Floor Covering 

- Inspect the interior flooring for cleanliness 
regularly depending on operating conditions. 
Exposure to salt, sand, or slush during the 
winter months may require inspection daily. 

- Vacuum or sweep the floor area daily to 
remove surface soil before it becomes 
embedded in the rubber floor covering. 

- Wash the floor using a mild detergent and a 
minimum amount of water to avoid soaking 
seams and edge areas. 

- Visually inspect rubber flooring for gouges, 
cracks, seam separation, lifting, or any other 
damage. 

 

 
Weekly Checklist Example 
The following inspections should be completed weekly. As one will note, the weekly 
maintenance of a BEV is very similar to a fossil fuel bus.  However, because we are 
dealing with high-voltage systems it is very important that the right caution and attention 
is given to mitigate any safety issue. 
 
Interior Servicing: 

PPE 
Level 

Completion Item Hazard 

0 ☐ HVAC System Test 

- Operate all systems periodically, 
especially during the off season. By 
operating the system weekly for short 
intervals (5 to 10 minutes) year-round, 
the internal parts of the compressor will 
remain lubricated. Offseason operation 
also helps reduce compressor shaft seal 
leakage and allows early detection of 
refrigerant loss. 

- Prior to operating the compressor during 
winter months, you must warm up the 
vehicle interior to normal operating 
temperature (60 to 76 F [15 to 21 C]). 
Unless this precaution is taken, liquid 
refrigerant might be forced into the 
compressor, causing severe damage. 

 

 



Electric Vehicle System Equipment Servicing: 

PPE 
Level 

Completion Item Hazard 

0 ☐ Vehicle Charger Test 

- Refer to vendor manuals and user guides for 
recommended procedures. 

- If equipped, test the emergency stop switch 
on the charger weekly. 

 

 
Quarterly Checklist Example 
The following inspections should be completed quarterly. As one will note, the quarterly 
maintenance of a BEV is very similar to a fossil fuel bus.  However, because we are 
dealing with high-voltage systems it is very important that the right caution and attention 
is given to mitigate any safety issue. 
 
Exterior Servicing: 

PPE 
Level 

Completion Item Hazard 

N/A ☐ Visually check brake pad wear. 
 

N/A ☐ Visually inspect tires.  

 - Inspect tires for unusual tread wear. 

- This may indicate that wheels are out of 
alignment, suspension damage has 
occurred of tires are not properly inflated. 

- Check tires are same make, model, and 
size. 

- Check wheels are balanced. 

 

N/A ☐ Visually inspect wheel rims.  

 - Look for bent, cracked, or damaged rims.  

N/A ☐ Visually inspect wheel check indicators.  

N/A ☐ Check wheel nuts are tightened to the specified 

torques. 

 

 - Wheel nuts should be torqued to specified 
ratings provided by the OEM 

 

N/A ☐ Maintain interior and exterior access doors 

- Lubricate the piano hinges and latch 
mechanisms. 

 

N/A ☐ Visually inspect splash guards.  

 - Check splash guards for loose bolts and 
damage.  

- Tighten loose bolts and replace any 
unserviceable guards.  

 



- Check that ground clearance is within 
specifications. 

N/A ☐ Visually inspect windshield wiper and washer 

system. 

 

 - Check wiper operation and condition.  

- Remove any accumulated dirt and grit from 
the wiper blade.  

- Check that the washer system emits an 
adequate flow of washer fluid. 

 

N/A ☐ Visually inspect exterior panels. 
 

N/A ☐ Lubricate the pivot arms of all exterior mirrors 

with grease fittings. 

 

N/A ☐ Visually inspect wheelchair ramp.  

N/A ☐ Lubricate the wheelchair ramp mechanism.  

 
 
Interior Servicing: 

PPE 
Level 

Completion Item Hazard 

N/A ☐ Visually inspect the driver’s window.  

N/A ☐ Activate the window emergency release system.  

N/A ☐ Clean window emergency release bar, latches, 

return spring, and strikes. 

 

N/A ☐ Visually inspect driver’s seat.  

N/A ☐ Visually inspect all passenger seats. 
 

N/A ☐ Visually inspect stanchions and grab rails. 

- Inspect stanchions and grab rails for security 
of attachment and any evidence of damage. 
Tighten any loose hardware. Replace any 
damaged components. 

 

N/A ☐ Visually inspect the Q’Straint Quantum 

wheelchair securement assembly, if equipped. 

 

 - The initial inspection on the Q’Straint 
Quantum wheelchair securement assembly 
is required at 6,000 miles (9,600 km). Refer 
to your supplied Q’Straint Quantum Use & 
Care Manual for inspection requirements 
and subsequent inspection intervals.  

 

N/A ☐ Visually inspect interior panels.  



0 ☐ Visually inspect heater/defroster. 
 

 - Reposition Battery Disconnect switch to OFF 
before servicing heater/ defroster electrical 
components to avoid shorts. 

- Inspect air filter. 

- Inspect electrical plugs for clean contacts. 
Check wiring for proper routing and for any 
evidence of rubbing. 

- Inspect the condition of coolant hoses and 
ensure all hoses clamps are properly 
tightened. 

 

0 ☐ Clean or replace heater/defroster air filter as 

required. 

 

N/A ☐ Visually inspect floor heaters.  

 - Inspect the unit for damaged or loose 
components. 

- Check coolant hose connections for leak. 

- Clean or replace return air filters. 

 

N/A ☐ Clean or replace front HVAC return air filter.  

N/A ☐ Clean or replace front HVAC fresh air filter.  

 
Underbody Servicing: 

PPE 
Level 

Completion Item Hazard 

0 ☐ Visually inspect driveshaft. 

 

0 ☐ Lubricate the driveshaft universal joints and 

telescoping spline. 
 

N/A ☐ Visually inspect the upper and lower steering 

driveshafts. 

 
 

N/A ☐ Lubricate the upper and lower steering 

driveshafts. 

 

N/A ☐ Visually inspect the steering damper.  

N/A ☐ Visually inspect shock absorbers.  

 - Check for and replace all shock absorbers 
damaged or leaking oil. 

- Check the rubber mounting bushings and 
replace them if worn.   

 



- Ensure the shock absorber mounting 
brackets are tight and the shock absorber is 
not striking or rubbing the frame or chassis. 

N/A ☐ Visually inspect air springs.  

N/A ☐ Visually inspect all axle and suspension 

components. 

 

N/A ☐ Visually inspect the front stabilizer bar.  

N/A ☐ Visually inspect all radius rods.  

N/A ☐ Visually inspect the air system hoses.  

 
Rooftop Area Servicing: 

PPE 
Level 

Completion Item Hazard 

N/A ☐ Visually inspect and clean the roof vent/hatch. 
 

 
Battery Compartment Servicing: 

PPE 
Level 

Completion Item Hazard 

1 ☐ Visually inspect battery and battery cables. 
 

 - Always replace batteries with the same type 
and size identified in the provided OEM 
Parts Manual and charge the batteries using 
the recommended voltage. Over-charging a 
lead acid battery can produce explosive and 
hazardous gas. Any change in battery 
configuration may require modification to the 
charging system voltage levels and battery 
service procedures to prevent over-charging 
and equipment damage. Consult the battery 
manufacturer’s recommendations before 
installing replacement components.  

- Check external condition of battery and 
battery cables. Tighten hold-down nuts to 
prevent batteries from shaking but not so 
tight as to strain battery case.  

- Check the battery cable ends on the battery 
posts. To ensure good contact, these must 
be tightened firmly. 

- Check for post or cable end corrosion. If 
corrosion exists disconnect cables from the 
posts and clean both with soda solution and 

 



a wire brush. Install ends and tighten firmly, 
then coat with dielectric grease.  

- Check battery for obvious damage such as, 
cracked case (shows loss of electrolyte), or 
damaged, cracked, or loose terminal posts.  

- If damage is noted, replace the battery. 

- Check battery state of charge and charging 
rate.  

 
 

PPE 
Level 

Completion Item Hazard 

0 ☐ Inspect and test HVAC System. 

 
2 ☐ Inspect high voltage cables. 

 

 - Maintenance of high voltage equipment 
must be performed by qualified personnel 
only.  Ensure that the High Voltage Interlock 
and Battery Disconnect switches are set to 
the OFF position.  

- ALWAYS wear PPE rated for Category 1 Arc 
Flash protection when performing work on 
the High Voltage Equipment. 

- High voltage power cables can be easily 
identified by their color-coded protective 
covering as identified by OEM.  

- Inspect the electric drive high voltage cables 
every three months or whenever a high 
voltage component has been inspected, 
serviced, or replaced. Refer to high voltage 
component inspections within the manual for 
more information on the specific component.  

- Inspect high voltage cables for the following 
conditions: 

- Inspect for evidence of chaffing, rubbing, 
cuts, or other damage. Investigate cause of 
damage and provide additional clamping or 
reroute cable as necessary. 

- Inspect for proper routing and clamping. The 
cable should not be in direct contact with 
adjacent cables, sharp surfaces, or hot 
surfaces. Cables should be clamped to 
provide minimal slack without being taut. 

 



- Visually inspect any accessible connections 
for loose or corroded connections. Clean 
and tighten connections as required. Ensure 
cable jacket is sealed at connector gland nut. 

2 ☐ Inspect the 24 VDC electrical wiring on the 

electric drive system. 

 

 - Inspect low voltage wiring or cables for the 
following conditions: 

- Inspect for evidence of chaffing, rubbing, 
cuts, or other damage. Investigate cause of 
damage and provide additional clamping or 
reroute harness as necessary. 

- Inspect for proper routing and clamping. The 
harness should not be in direct contact with 
adjacent wiring, sharp surfaces, or hot 
surfaces. Harnesses should be clamped to 
provide minimal slack without being taut. 

- Visually inspect any accessible connectors 
for loose or corroded connections. Clean 
and tighten connections as required.  

 

2 ☐ Inspect the Electronics Rack, if equipped. 
 

 - Maintenance of high voltage equipment 
must be performed by qualified personnel 
only.  Ensure that the High Voltage Interlock 
and Battery Disconnect switches are set to 
the OFF position.  

- ALWAYS wear PPE rated for Category 1 Arc 
Flash protection when performing work on 
the High Voltage Equipment.  

- Use work platforms or scaffolding whenever 
working on roof-mounted components. 
Ensure maintenance personnel use an 
approved safety harness.  

- Inspect the inverter rack assembly and 
components. 

- Set the Battery Disconnect switch to the OFF 
position. 

- Set the High Voltage Interlock switch to the 
OFF position. 

- Open the hinged access doors on the 
rooftop inverter rack to gain access to the 
internal components.  

- Check the function of the two proximity 
switches located inside the box.  

 



- Inspect all low and high voltage power 
cables. Refer to sections above for 
inspection of low voltage and high voltage 
cables. 

- Inspect the inverter coolant lines for 
evidence of leakage. Torque hose clamps to 
specified torque (in-lbs). as required. 

- Check all the electrical boxes to ensure no 
damage or corrosion is evident. 

- Check all the electrical boxes to ensure they 
are securely mounted to the rack assembly. 

- Inspect the fasteners that attach the rack 
assembly to the vehicle roof structure and 
ensure the torque witness marks are 
aligned. 

- Close the access doors and ensure they are 
properly latched and sealed. 

2 ☐ Inspect the high voltage DC-DC converter rack 

assembly and components, if equipped.  

2 ☐ Inspect the traction motor/inverter radiator 

assembly.  

2 ☐ Inspect the center axle motor radiator assembly. 
 

2 ☐ Inspect the high voltage charging receptacle. 
 

2 ☐ Inspect high voltage accessory power cable. 
 

2 ☐ Visually inspect the condition of HVAC high 

voltage power cables and connections.  

2 ☐ Inspect the air compressor. 

- Service the air compressor every three 
months, 7,500 miles (12,000 km), or 250 
compressor operating hours, whichever 
occurs first.  

- Clean or replace filter element as required. 

 

2 ☐ Inspect the power steering system. 

 
 


