Starter and Alternator
Diagnostic Worksheet
Safety Pre-cautions:
• Always perform diagnostic with transmission set in neutral or park, parking brake set, and all electrical loads off.
• Wear face and eye protection at all times while performing diagnostic.
Following this worksheet will help determine if there is an issue with a starter motor or an alternator and help prevent warranty denials for
No Trouble Found (NTF).

Step 1 - Test Individual Batteries
1. Remove the battery’s surface charge.
2. Test the battery’s state-of-charge. Each battery must have at
least a 75% state-of-charge (12.45 V for flooded or 12.60 V for
AGM).
3. Load test each battery in the pack.
4. Charge/replace bad batteries before proceeding to step 2.

Step 2 - Test Battery Cables

Step 4 - Test Alternator Cables
1. Test the cables from the battery box to the alternator by measuring the voltage drop. The Voltage difference should be less
than 0.5 Volts with the alternator output rating used as the load.
The load clamps must be connected to the alternator side.
Battery Cable Test Diagrams
Figure 4A - Alternator Cable Test
with Automated Tester

Figure 4B - Alternator Cable Test
with Carbon Pile

1. Test interconnection between batteries by measuring the Voltage of each battery with a 500 Amp load applied. The difference
should be less than 0.1 Volts (0.2 mΩ).
2. Test the cables from the battery box to the starter by measuring the voltage drop. The Voltage difference should be less than
0.5 Volts with a 500 Amp load applied (1 mΩ). The load clamps
must be connected to the starter side.
Battery Cable Test Diagrams
Figure 2A - Battery Cable Test with
Automated Tester

Figure 2B - Battery Cable Test with
Carbon Pile

Step 5 - Test Alternator
1. Check regulator by measuring alternator voltage at idle.
Voltage should be 13.8 - 14.8 V (Figure 5A).
2. Increase engine RPM and measure voltage again. The difference
between measurements should be less than 0.5 V.
3. Check output by increasing load until voltage reads 13.5 V while
engine revved (Figure 5B).
4. Output should be at least 90% of the alternator’s rating.
Alternator Test Diagrams

Step 3 - Test Control Circuit

Figure 5A - Alternator’s Regulator
Test with Voltmeter

Figure 5B - Alternator’s Output Test
with Carbon Pile

1. Disconnect the signal wire from the starter.
2. Turn Key Switch to crank position.
3. Check Relay voltage. Voltage must be at least 11.4 V.
Figure 3 - Control Circuit

Follow prompts if using an autotester.

Follow prompts if using an autotester.
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