	Section 14-00: Battery and Charging System—Service 
	1997 Taurus, Sable Workshop Manual 


DIAGNOSIS AND TESTING 



Battery and Charging System 

Inspection and Verification 
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 WARNING: KEEP OUT OF REACH OF CHILDREN. BATTERIES (10653) CONTAIN SULFURIC ACID. AVOID CONTACT WITH SKIN, EYES OR CLOTHING. ALSO, SHIELD YOUR EYES WHEN WORKING NEAR THE BATTERY TO PROTECT AGAINST POSSIBLE SPLASHING OF THE ACID SOLUTION. IN CASE OF ACID CONTACT WITH SKIN OR EYES, FLUSH IMMEDIATELY WITH WATER FOR A MINIMUM OF 15 MINUTES AND GET PROMPT MEDICAL ATTENTION. IF ACID IS SWALLOWED, CALL A PHYSICIAN IMMEDIATELY. 
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 WARNING: BATTERIES NORMALLY PRODUCE EXPLOSIVE GASES WHICH CAN CAUSE PERSONAL INJURY. THEREFORE, DO NOT ALLOW FLAMES, SPARKS OR LIGHTED SUBSTANCES TO COME NEAR THE BATTERY. WHEN CHARGING OR WORKING NEAR A BATTERY, ALWAYS SHIELD YOUR FACE AND PROTECT YOUR EYES. ALWAYS PROVIDE VENTILATION. 
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 WARNING: WHEN LIFTING A PLASTIC-CASED BATTERY , EXCESSIVE PRESSURE ON THE END WALLS COULD CAUSE ACID TO SPEW THROUGH THE VENT CAPS, RESULTING IN PERSONAL INJURY, DAMAGE TO THE VEHICLE OR BATTERY . LIFT WITH A BATTERY CARRIER OR WITH YOUR HANDS ON OPPOSITE CORNERS. 
1. Verify the customer's concern by operating the engine to duplicate the condition. 

2. Inspect to determine if one of the following mechanical or electrical concerns apply: 

	VISUAL INSPECTION CHART 

	Mechanical 
	Electrical 

	Before attempting to test a battery, it is important to give it a thorough examination to determine if it has been damaged. 
	Batteries are tested to determine the state of charge and ability to crank an engine. The result of these tests is to show that the battery is either good, needs recharging, or must be replaced. 

	Preliminary checks to the charging system should be made regardless of the fault condition. These checks include: 

· Check the mega fuse links to the generator to make sure that they are not burned or damaged. This condition, resulting in an open circuit or high resistance, can cause erratic or intermittent charging system concerns. 

· Check battery posts and cable terminals for clean and tight connections. Clean the posts and the cables to verify good electrical contact. 

· Check for secure connections at the generator output, voltage regulator and engine ground. Also check the connection at the power distribution box and harness. 

· Check the generator drive belt to verify proper tension and no slip between the generator pulley and the drive belt. Refer to Section 03-05 . 

· Check battery for full charge as described. 
	Before performing charging system tests on the vehicle, note conditions such as: slow cranking, discharged battery, charge system warning lamp stays on with engine running, charge system warning lamp does not illuminate with ignition switch in RUN and engine not running. This information will aid in isolating the part of the system causing the symptom. 

· When a relatively new battery is discharged, test for current drain. The following are some of the most common current drain concerns: 

· Glove compartment lamp stays on with the door closed 

· Engine compartment lamp stays on constantly 

· License plate lamp or interior lamp stays on constantly 

· Other electronic component concerns 


3. If the inspection reveals obvious concern(s) that can be readily identified, service as required. 

4. If the concerns remain after the inspection, determine the symptoms and go to the Symptom Chart. 

Symptom Chart—Battery And Charging System 
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 CAUTION: Do not make jumper connections except as directed. Improper connections may damage the voltage regulator or fuses (14526). 
NOTE: All voltage measurements are referenced to the negative (-) battery post unless otherwise specified. 

NOTE: All ignition switch ON measurements are made with the engine OFF unless directed to start engine. 

NOTE: When the battery has been disconnected and reconnected, volatile memory functions will be lost, affecting vehicle performance. Refer to Section 14-01 . 

Refer to the Electrical and Vacuum Troubleshooting Manual for the connector numbers cited in the pinpoint tests. 

Use Rotunda 73 Digital Multimeter 105-R0051 or equivalent to perform pinpoint tests. 

	BATTERY AND CHARGING SYSTEM 

	Condition 
	Possible Source 
	Action 

	· System Does Not Charge 
	· Ignition switch OFF battery drain. 

· Circuitry. 

· Voltage regulator. 

· Generator. 

· Battery. 

· Battery connections. 

· Drive belt. 
	· GO to Pinpoint Test A . 

	· System Overcharges (Battery Boils Over) 
	· Circuitry. 

· Poor ground. 

· Voltage regulator. 

· Generator. 
	· GO to Pinpoint Test B . 

	· Indicator Lamp Stays ON, Engine Running 
	· Circuitry. 

· Voltage regulator. 

· Generator. 
	· GO to Pinpoint Test C . 

	· Indicator Lamp Stays ON, Ignition Switch OFF 
	· Circuitry. 

· Improper lamp circuit wiring. 

· Instrument cluster. 
	· GO to Pinpoint Test D . 

	· Indicator Lamp Does Not Come ON 
	· Circuitry. 

· Burned out lamp. 

· Poor ground. 

· Voltage regulator. 

· Generator. 
	· GO to Pinpoint Test E . 

	· Indicator Lamp Flickers/ Intermittent 
	· Loose connection to generator, voltage regulator or power distribution box. 

· Circuitry. 

· Loose brush holder screw. 

· Voltage regulator. 

· Generator. 
	· GO to Pinpoint Test F . 

	· Generator Noisy 
	· Accessory drive belt. 

· Accessory brackets. 

· Bent pulley. 

· Generator. 

· Other accessories. 
	· GO to Pinpoint Test G . 

	· Radio Interference 
	· Voltage regulator. 

· Generator. 

· Other components. 
	· GO to Pinpoint Test H . 


Pinpoint Tests 
  
PINPOINT TEST A: SYSTEM DOES NOT CHARGE 

  
A1 CHECK DRIVE BELT TENSIONER 

· Perform the drive belt tensioner check procedure. Refer to Section 03-05 . 

Is the drive belt adjusted properly? 

	Yes 
	No 

	GO to A2 . 
	REPLACE the drive belt. 


  
A2 CHECK BATTERY CONNECTIONS 

· Inspect the battery cables for loose or corroded connections. 

· Inspect battery for corrosion. 

Are the battery cables clean, tight and free from corrosion? 

	Yes 
	No 

	GO to A3 . 
	SERVICE battery and cables as necessary. RESTORE vehicle. RETEST system. 


  
A3 LOOSE BATTERY POST 

· Check for loose battery posts. 

Are posts OK? 

	Yes 
	No 

	GO to A4 
	REPLACE battery. 


  
A4 CRACKED BATTERY COVER 

· Remove battery hold down clamps and shields. 

· Check for broken/cracked case or battery cover. 

Are case and cover OK? 

	Yes 
	No 

	GO to A5 
	REPLACE battery. 


  
A5 CHECK FOR KEY-OFF DRAIN 

· Perform Battery Drain Testing as described. 

Is current drain less than 50 mA (or test lamp off)? 

	Yes 
	No 

	GO to A6 
	GO to Drain Testing in Component Tests to find the cause of ignition switch OFF battery drain. 


  
A6 CHECK BATTERY 

· Perform the Battery Capacity Test as described. 

Is the battery capacity OK? 

	Yes 
	No 

	GO to A7 
	REPLACE battery. 


  
A7 CHECK FOR OPEN B+ CIRCUIT 

· Measure voltage at B+ terminal on the back of the generator. 

Is voltage at B+ terminal equal to battery voltage? 

	Yes 
	No 

	GO to A8 
	SERVICE open in B+ Circuit. 


  
A8 CHECK FOR OPEN A CIRCUIT 

· Measure voltage at A circuit on the voltage regulator. 

Is voltage at test point A equal to battery voltage? 

	Yes 
	No 

	GO to A9 
	CHECK Alternator Fuse (30A) in Circuit 35 (O/LB) and REPLACE if required. If OK, SERVICE open in Circuit 35 (O/LB). 


  
A9 CHECK FOR OPEN I CIRCUIT 

NOTE: Voltage regulator must be connected to wiring harness for this test. 

· Turn ignition switch to RUN position. 

· Measure voltage at connector C154 I terminal, Circuit 904 (LG/R). 

Is voltage greater than 1 V? 

	Yes 
	No 

	GO to A10 
	SERVICE open or high resistance in Circuit 904 (LG/R). 


  
A10 CHECK VOLTAGE DROP IN A CIRCUIT 

· Measure voltage drop between test point A on the voltage regulator and the positive (+) battery post. 

Is voltage drop less than 0.25 V? 

	Yes 
	No 

	GO to A11 
	SERVICE excess voltage drop in Circuit 35 (O/LB). CHECK Alternator Fuse (30A) and connectors in Circuit 35 (O/LB) and SERVICE as required. 


  
A11 CHECK VOLTAGE DROP IN B+ CIRCUIT 

· Start engine. 

· Turn headlamps on and set blower on HIGH. 

· With engine running at 2000 rpm, measure voltage drop between the B+ terminal on the back of the generator and the positive (+) battery post. 

Is voltage drop less than 0.5 V? 

	Yes 
	No 

	GO to A12 
	SERVICE excess voltage drop in B+ Circuit. CHECK fuse in B+ Circuit and the connections between the battery and power distribution box. 


  
A12 CHECK FOR OPEN/SHORTED FIELD 

· Remove generator from vehicle. 

· Remove voltage regulator. 

· Measure resistance between the generator slip rings. 

Is resistance greater than 10 ohms OR less than 1 ohm? 

	Yes 
	No 

	REPLACE generator. 
	REPLACE voltage regulator. RETEST system. 


  
PINPOINT TEST B: SYSTEM OVERCHARGES (BATTERY BOILS OVER) 

  
B1 CHECK VOLTAGE DROP IN A CIRCUIT 

· Turn ignition switch to RUN. 

· Measure voltage between A terminal on the voltage regulator and the positive (+) battery post. 

Is voltage drop less than 0.25 V? 

	Yes 
	No 

	GO to B2 
	SERVICE excess voltage drop in Circuit 35 (O/LB). CHECK Alternator Fuse (30A) and connectors in Circuit 35 (O/LB) and SERVICE as required. 


  
B2 CHECK VOLTAGE DROP IN I CIRCUIT 

· Measure voltage at connector C154 I terminal, Circuit 904 (LG/R). 

NOTE: Voltage regulator must be connected to wiring harness for this test. 

Is voltage greater than 1 V? 

	Yes 
	No 

	GO to B3 
	SERVICE high resistance in Circuit 904 (LG/R). 


  
B3 CHECK FOR POOR GROUNDS 

· Check for poor ground connections between voltage regulator and generator, generator and engine, or engine and battery. 

Are all ground connections clean and tight? 

	Yes 
	No 

	REPLACE generator. 
	CLEAN or SERVICE grounds as required. 


  
PINPOINT TEST C: INDICATOR LAMP STAYS ON, ENGINE RUNNING 

  
C1 CHECK FOR OPEN A CIRCUIT 

· Measure voltage at terminal A on the voltage regulator. 

Is voltage at test point A equal to battery voltage? 

	Yes 
	No 

	GO to C2 
	CHECK Alternator Fuse (30A) in Circuit 35 (O/LB) and REPLACE if required. If OK, SERVICE open in Circuit 35 (O/LB). 


  
C2 CHECK FOR SHORTED I CIRCUIT 

· Remove voltage regulator connector C154 . 

· Turn ignition switch to RUN position. 

Is indicator lamp on? 

	Yes 
	No 

	SERVICE short to ground in Circuit 904 (LG/R). 
	GO to C3 


  
C3 CHECK GENERATOR OUTPUT VOLTAGE 

· Measure voltage at the B+ terminal on the back of the generator with the engine running at 2000 rpm and all accessories turned OFF. 

Is voltage greater than 15.5 V? 

	Yes 
	No 

	GO to Pinpoint Test B to find the cause of high output voltage. 
	REPLACE voltage regulator. 


  
PINPOINT TEST D: INDICATOR LAMP STAYS ON, IGNITION SWITCH OFF 

  
D1 CHECK LAMP CIRCUIT WIRING 

· Turn ignition switch to OFF position. 

· Disconnect regulator connector C154 . 

· Measure voltage at C154 I-terminal, Circuit 904 (LG/R). 

Is voltage greater than zero V? 

	Yes 
	No 

	SERVICE Circuit 1044 (W/Y). Circuit should be HOT in RUN or START position only. 
	SERVICE instrument cluster. REFER to Section 13-01 . 


  
PINPOINT TEST E: INDICATOR LAMP DOES NOT COME ON 

  
E1 CHECK INSTRUMENT CLUSTER OPERATION 

· Turn ignition switch to RUN. 

Are all other warning lamps and instrument cluster lit for a short time? 

	Yes 
	No 

	GO to E2 
	SERVICE instrument cluster. REFER to Section 13-01 . 


  
E2 CHECK FOR OPEN I CIRCUIT 

· Remove voltage regulator connector C154 . 

· Turn ignition switch to RUN. 

· Measure voltage at C154 I-terminal, Circuit 904 (LG/R). 

Is voltage equal to B+? 

	Yes 
	No 

	GO to E3 
	SERVICE open in Circuit 904 (LG/R). 


  
E3 CHECK FOR BURNED OUT BULB 

· Connect C154 I-terminal, Circuit 904 (LG/R) to ground with a jumper wire. 

Is indicator lamp on? 

	Yes 
	No 

	REMOVE jumper wire. GO to E4 
	REPLACE lamp or SERVICE high resistance in lamp socket or Circuit 904 (LG/R). 


  
E4 CHECK FOR POOR GROUNDS 

· Check for poor ground connections between voltage regulator and generator, generator and engine, or engine and battery. 

Are all ground connections clean and tight? 

	Yes 
	No 

	REPLACE generator. 
	CLEAN or SERVICE grounds as required. 


  
PINPOINT TEST F: INDICATOR LAMP FLICKERS/INTERMITTENT 

  
F1 CHECK FOR LOOSE CONNECTIONS 

· Check these connections for corrosion, loose or bent pins, or loose eyelets: 

· Voltage regulator connector C154 . 

· One-pin S connector C153 (3.0L (2V) only). 

· Generator B+ eyelet. 

· Power distribution box eyelets. 

· Battery cables. 

Are all connections clean and tight? 

	Yes 
	No 

	GO to F2 
	CLEAN or SERVICE connections as required. 


  
F2 CHECK FOR LOOSE A CIRCUIT FUSE 

· Start engine. 

· Check the alternator Fuse (30A) in the power distribution box for a loose connection by wiggling the fuse with the engine running. 

Does indicator lamp flicker? 

	Yes 
	No 

	SERVICE loose fuse connection. 
	GO to F3 


  
F3 CHECK A CIRCUIT CONNECTIONS 

· With engine running, connect Circuit A on the voltage regulator to the positive (+) battery post using a jumper wire. 

Does indicator lamp flicker? 

	Yes 
	No 

	REPLACE voltage regulator, if concern still exists REPLACE generator. 
	SERVICE poor connection in Circuit 35 (O/LB). 


  
PINPOINT TEST G: GENERATOR NOISY 

  
G1 CHECK FOR ACCESSORY DRIVE BELT NOISE 

· Check the drive belt to make sure that it is installed properly and is not damaged. Refer to Section 03-05 . 

Is drive belt OK? 

	Yes 
	No 

	GO to G2 
	GO to Section 03-05 and SERVICE accessory drive belt as required. 


  
G2 CHECK GENERATOR MOUNTING 

· Check the generator and generator mounting bracket for loose bolts or misalignment condition. 

Is generator mounted correctly? 

	Yes 
	No 

	If noise is still present, REPLACE generator. 
	INSTALL generator to specifications. REFER to Section 14-02A for 3.0L (2V) and 3.0L (2V) Flexible Fuel (FF) engines or Section 14-02B for 3.0L (4V) and 3.4L (4V) SHO engines. 


  
PINPOINT TEST H: RADIO INTERFERENCE 

  
H1 CHECK RADIO INTERFERENCE WITH REGULATOR DISCONNECTED 

· Start engine. 

· Tune radio to a station where interference is present. 

· Remove voltage regulator connector C154 . 

Is interference present with connector removed? 

	Yes 
	No 

	REFER to Section 15-00 to find cause of radio interference. 
	REPLACE generator. 


Component Tests 
Battery 
NOTE: Whenever possible, test and charge battery at or near room temperature. 

Read the battery open circuit terminal voltage with a digital voltmeter, such as Rotunda 73 Digital Multimeter 105-R0051 or equivalent, capable of reading 0.01 volt. If open circuit voltage is below 12.4 volts and the battery passed the capacity test, charge the battery. 

Capacity Testing 
  
1. Use a high rate discharge tester with a variable rate control or a fused rate tester with meter compensation for different battery electrical sizes. Follow instructions supplied with tester for the battery capacity test. 

2. Discharge rates at 27°C (80°F) should equal one-half of the cold cranking amps as shown in the following table: 

3. Voltage readings at 15 seconds for good battery (battery capacity test) are shown in the following table: 

	BATTERY CAPACITY 

	Approximate Battery Temperature 
	Minimum Load Voltage 

	27°C (80°F) and above 
	9.6 

	21°C (70°F) 
	9.6 

	16°C (60°F) 
	9.5 

	10°C (50°F) 
	9.4 

	4°C (40°F) 
	9.3 

	-1°C (30°F) 
	9.1 

	-7°C (20°F) 
	8.9 

	-12°C (10°F) 
	8.7 

	-18°C (0°F) 
	8.5 


4. Wait two minutes and check the open circuit voltage. Measure open circuit voltage with a digital voltmeter capable of reading 0.01 volt. 

5. Charge battery for 20 minutes at 35 amps. 

6. Repeat steps 1 through 5. 

Field Circuit Drain—Alternate Test Method 
Use Rotunda PowerSensor Plus Electronic Battery Tester 162-00002 or equivalent. Follow the manufacturer's defined test procedure. 

Drain Testing 
  
NOTE: A voltmeter is sometimes used for this test but it will react to a very small normal drain caused by always-on electronic systems such as starter interlock, anti-theft alarm and illuminated entry, which cause no concern. The test lamp shows only drains which are large enough to cause a concern. 

Check for current drains on the battery in excess of 50 milliamps with all the electrical accessories off and the vehicle at rest. Current drains can be tested one of three ways: 

1. Connect a 12-volt test lamp in series with battery positive terminal. If lamp glows, then a drain exists. 

2. Use a clamp-on current probe to the battery positive or negative cable. Make sure that the probe is properly calibrated to prevent false readings. 

3. Use an in-line ammeter between the battery positive or negative post and its respective cable. 

With Clamp On DC Ammeter Test Procedure 
1. Turn the ignition switch OFF and make sure there are no electrical loads. After determining that the engine compartment lamp is turning off properly, disconnect the lamp. 

2. NOTE: Do not start vehicle with clip on cable. 

Clamp the meter clip securely around positive or negative battery cable (all cables if two or more lead to post). 
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The current reading (current drain) should be less than 0.05 amp. If it exceeds 0.05 it indicates a constant current drain which could cause a discharged battery. Possible sources of current drain are vehicle lamps (such as engine compartment, glove compartment and luggage compartment) that do not shut off properly. 

If the drain is not caused by a vehicle lamp, remove the fuses one at a time until the cause of the drain is located. If drain is still undetermined, disconnect leads at starter relay one at a time to find the problem circuit. 

With Multimeter, In-Line Test Procedure 
This test requires a digital volt amp-ohmmeter with an appropriate ampere scale such as Rotunda 73 Digital Multimeter 105-R0051 or equivalent. 

1. Turn ignition switch OFF and make sure there are no electrical loads. After determining the engine compartment lamp is turning off properly, disconnect the lamp. 

2. Check battery voltage. If voltage is under 11.5 volts, charge the battery to above 11.5 volts. 

3. Disconnect battery ground cable (14301). Refer to Section 14-01 . 
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 CAUTION: Do not crank the engine because the ammeter could be destroyed. Also do not use the ammeter to measure starting currents. 
Connect ammeter assembly as shown in the following illustration. 

5. Set ammeter to dc amperage scale for an accurate reading. 
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	Item 
	Part Number 
	Description 

	1 
	— 
	Negative Battery Terminal (Part of 10653) 

	2 
	14301 
	Battery Ground Cable 

	3 
	105-R0051 
	Rotunda 73 Digital Multimeter 

	4 
	— 
	Lead to Common Socket of Multimeter 

	5 
	— 
	Lead to 10A Socket of Multimeter 

	6 
	— 
	Select Dial of Multimeter Set to dc Amperage 

	7 
	10653 
	Battery 


The current reading (current drain) should be less than 0.05 amp. If the reading is between 0.2 and 0.9 amp, a possible drain may be a vehicle lamp (such as glove compartment, engine compartment, luggage compartment) that does not turn off. If the problem is not a lamp, remove the fuses one at a time until the cause of the drain is located. If still undetermined, disconnect leads at starter relay one at a time to find the problem circuit. 

Electronic Drains Which Shut Off When the Battery Cable is Disconnected 
1. Repeat Steps 1 through 3 of the Drain Testing. 

2. Without starting engine, turn ignition switch to RUN for a moment and then OFF. If applicable, wait one minute for the illuminated entry lamps to turn off. 

3. Connect ammeter and read amperage. 

The current reading (current drain) should be less than 0.05 amp. If it exceeds 0.05 amp after a few minutes and if this drain did not show in previous tests, the drain is most likely caused by a malfunctioning electronic component. As in previous tests, remove fuses and disconnect starter relay leads one at a time to locate the problem circuit. 

Generator On-Vehicle Tests 
Troubleshooting or diagnosis is required before actual service can be made in the electrical system. Even where an obvious condition makes replacement of a component necessary, find out why the component failed. When a condition is diagnosed correctly, unnecessary service is prevented, the time the vehicle is out of service will be decreased, and the condition will be properly corrected the first time. 
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 CAUTION: Do not make jumper wire connections except as directed. To do so may damage voltage regulator. 
NOTE: Battery posts and cable clamps must be clean and tight for accurate meter indications. 

In order to check the charging system, use Rotunda Alternator, Regulator, Battery and Starter Tester (ARBST) 010-00725 or equivalent. 

NOTE: Refer to the Rotunda Alternator, Regulator, Battery and Starter Tester 010-00725 Procedure Manual for complete directions on checking out the charging system. 

When performing charging system tests, turn off all lamps and electrical components. Place transaxle in NEUTRAL and apply parking brake. 

Load Test 
1. Switch the Rotunda Alternator, Regulator, Battery and Starter Tester (ARBST) 010-00725 or equivalent to the ammeter function. 

2. Connect the positive and negative leads of the tester to the battery. 

3. Connect the current probe to the generator B+ output lead, Circuit 36 (Y/W). 

4. With the engine running at 2000 rpm, adjust the tester load bank to determine the output of the generator. Generator output should be greater than indicated on the graph shown below. If not, refer to the Symptom Chart for diagnostic procedures. 



Load Test Chart 
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No-Load Test 
1. Switch the Rotunda Alternator, Regulator, Battery and Starter Tester (ARBST) 010-00725 or equivalent to the voltmeter function. 

2. Connect the voltmeter positive lead to the generator B+ terminal and the negative lead to ground. 

3. Turn all electrical accessories off. 

4. With the engine running at 2000 rpm, check the generator output voltage. The voltage should be between 13.0 and 15.0 volts. If not, refer to the Symptom Chart for diagnostic procedures. 



  

  

  

  

  

  

  

  

  

  

