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	§-5 TEST PROCEDURE
A – Maximum Speed for Regulation (All models, but 23048-017, 23048-020, 23048-022, 23048-046)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	WARNING: MAKE SURE THAT ALL POWER IS SHUT OFF TO THE GENERATOR BEFORE REMOVING OR REPLACING COMPONENTS OR ASSEMBLIES. TAKE EXTREME CARE WHEN PERFORMING “LIVE” CIRCUIT TESTS AND TROUBLESHOOTING PROCEDURES. DURING OPERATION, THE DC STARTER-GENERATOR PROCEDURES A VERY HIGH AMPERAGE OUTPUT THAT CAUSE SEVERE SHOCK OR DEATH.

	(1)
	NOTE: Perform this test without operational warm-up.
With regulator connected to DC Starter-Generator, operate the DC Starter-Generator self-excited with no load, at 13,000 rpm and 30 VDC
	
	
	

	(2)
	Record the following:
· Field Current A₁
· Commutation (models 23048-004, -004M, -004T, -004TM, -008 and -009 only)
· Frame temperature
	
· _______ 

· _______

· _______

	
	

	(3)(a)/(b)
	Acceptance limits:
· Shunt field current must not be less than 0.81 A
· Acceptable (pin point) commutation must be interpreted to permit continuous spark that extends 0.12 inch beyond the edge of the brush (60) and occasional (no more than 10 per minute) single sparks that extends up to 0.25 inch beyond the edge of the brush. 
Unacceptable commutation is considered to be continuous sparking or “arcing” beyond 0.25 inch

	
	
	

	B – Maximum Speed for Regulation (Models 23048-017, 23048-020 and 23048-022 only)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	NOTE: Perform this test without operational warm-up.
With regulator connected to DC Starter-Generator, operate the DC Starter-Generator self-excited with no load, at 13,000 rpm and 30 VDC
	
	
	

	(2)
	Record the following:
· Field Current A₁
· B to A voltage
	
· _______ 

· _______
	
	

	(3)
	Calculate the resistance between terminals B and A.
B to A resistance =  B to A voltage
                                   Field Current
	
· _______ 

	
	

	(4)(a)
	Acceptance Limits:
B to A resistance must not be more than 35 Ω
	
	
	



	C – Continuous Operating Speed and Equalizing Voltage



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	For all models except 23048-022: with regulator connected to the DC Starter-Generator, operate the Generator self-excited, at the rpm, voltage and ampere load given in table 1003, until stabilized or until the frame temperature shows no more than 1,1 °C rise in 5 minutes 
	
	
	

	(2)
	For model 23048-022: with regulator connected to the Generator, operate Generator self-excited, at the rpm, voltage and ampere load given in table 1003, until stabilized or for a maximum of 15 minutes before recording details
	
	
	

	(3)
	Record the following:
· Equalizing voltage (V₄) between terminals D and E;
· Field current;
· Commutation;
· Air inlet temperature;
· Winding or frame temperature
	
· _______

· _______

· _______

· _______

· _______
	
	

	(4)(a)
	Acceptance limits:
The equalizing voltage (V₄) between terminals D and E must be a value between lines in figures referenced in table 1003.
	
	
	

	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	NOTE: In figure 1003 through 1009, the left-most graph line is minimum range and the right-most line is maximum range. An acceptable voltage falls between the two lines on the graph. If voltage is not within the limits, refer to table 1008, Fault Isolation Chart, for possible remedies.

	(4)(b)
	Frame temperature must not be more than air inlet temperature by more than 79,4 °C for models 23048-001, -004, -004M, -004T,-004TM, -006, -008, -009 only
	
	
	

	(4)(c)
	Acceptable (pin point) commutation must be interpreted to permit continuous spark that extends 0.12 inch beyond the edge of the brush (60) and occasional (no more than 10 per minute) single sparks that extends up to 0.25 inch beyond the edge of the brush. 
Unacceptable commutation is considered to be continuous sparking or “arcing” beyond 0.25 inch

	
	
	



	D – Compounding (For models  23048-001, 23048-004/-004M/-004T/-004TM, 23048-006, 23048-008, 23048-009, 23048-017, 23048-020 and 23048-022



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	Operate the DC Starter-Generator with the regulator connected, at the rpm and voltage showed in table 1004
	
	
	

	(2)
	Apply ampere loads as noted in table 1004
	
	
	

	(3)
	Record field current for each load
	
· _______

· _______

· _______

· _______

· _______

	
	

	(4)(a)
	Acceptance limits:
Field current must rise with increasing load
	
	
	



	E – Minimum Speed for Regulation



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	Disconnect the forced air supply tube on models 23048-016, 23048-018, 23048-021, 23048-023, 23048-027 and 23048-028 only
	
	
	

	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(2)
	Operate the DC Starter-Generator at the rpm, voltage and ampere load given in table 1005.
NOTE: RUN FOR 15 MINUTES BEFORE RECORDING DETAILS
	
	
	

	 (3)
	Record the following:
· Field current;
· Frame temperature (for all models except for 23048-017, 23048-020, 23048-022 and 23048-046);
· Voltage between B and A;
· Residual Voltage (for 23048-046)

	
· _______

· _______

· _______

· _______

	
	

	(4)
	Calculate resistance between terminals B and A
B to A resistance =  B to A voltage
                                   Field Current
	
· _______
	
	

	(5)(a) (b)(c)(d)
	Acceptance limits:
· Field current must  not be more than 8A
· Frame temperature must not be more than air inlet temperature by more than 137,8°C for models 23048-016, 23048-018, 23048-021, 23048-023, 23048-027 and 23048-028
· Residual Voltage: Must not be less than 0.5 V, for model 23048-016
· B to A resistance must be a minimum 1.5Ω
	
	
	



	F – Minimum Speed Test



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	Disconnect the forced air supply tube, if used
	
	
	

	(2)
	With regulator connected, operate the starter-generator self-cooled at the rpm, voltage and ampere load given in table 1006
	
	
	

	NOTE: Operate models 23048-001, -006, -017, -020 and -046 for 15 min before recording details

	(3)
	Record the following:
· Field current;
· Frame temperature (for all models except for 23048-017, 23048-020, 23048-022 and 23048-046);
· Voltage between B and A;
	· _______

· _______

· _______
	
	

	(4)
	Calculate resistance between terminals B and A
B to A resistance =  B to A voltage
                                   Field Current
	
· _______
	
	

	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(5)(a) (b)
	Acceptance limits:
· Field current must  not be more than 8A
· B to A resistance must be a minimum 1.25 Ω
	
	
	

	NOTE:  With generator still hot immediately proceed to overspeed test



	G – Overspeed Test (Models 23048-001, -004/-004M/-004T/-004TM, -006, -008, -009, -046)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	Increase the Starter Generator speed to 14,000 rpm (with field switch open) and maintain this speed for 5 minutes

	
	
	

	(2)
	Acceptance limits:
· No indication of failure (noise, vibration, loosening of parts)
	
	
	




	H – Commutation Check (Models 23048-001, -004/-004M/-004T/-004TM, -006, -008, -009, -046)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	Operate the Starter Generator at 12,000 rpm, 30 VDC (V₂) and 200A (V₁)/(SH₁)
	
	
	

	(2)
	Record the following (Models 23048-001, -004/-004M/-004T/-004TM/-006, -008, -009):
· Field current;(except for 23048-046)
· Frame temperature (except for 23048-046)
· Commutation
	· _______

· _______

· _______
	
	

	(3)
	Acceptance limits:
Acceptable (pin point) commutation must be interpreted to permit continuous spark that extends 0.12 inch beyond the edge of the brush (60) and occasional (no more than 10 per minute) single sparks that extends up to 0.25 inch beyond the edge of the brush. 
Unacceptable commutation is considered to be continuous sparking or “arcing” beyond 0.25 inch
	
	
	



	I – Overspeed Test (Models 23048-016, -018, -021, -023, -027, -028)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	With DC Starter-Generator hot and field circuit open, operate at 14,000 rpm for 5 minutes.
	
	
	

	(2)
	Reduce speed to 12,000 rpm.
	
	
	

	(3)
	Close the field circuit switch and adjust generator output to supply 30 VDC and 250A to the load.
	
	
	




	J – Overspeed Test (Models 23048-017, -020, -022)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	With DC Starter-Generator hot and field circuit open, operate at 14,000 rpm for 5 minutes.
	
	
	

	(2)(a)
	Acceptance limits:
· There should be no indication of failure

	
	
	



	K – Commutation Test (Models 23048-017, -020, -022)



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	With forced air supply and regulator connected, operate the generator at 30 VDC for speeds of 6500, 10000 and 12000 rpm, and at the following loads:
(a) 0.0 A, 125 A, and 250 A
	
	
	

	(2)
	Record the worst condition for commutation
	
	
	

	(3)(a)
	Acceptance limits:
Acceptable (pin point) commutation must be interpreted to permit continuous spark that extends 0.12 inch beyond the edge of the brush (60) and occasional (no more than 10 per minute) single sparks that extends up to 0.25 inch beyond the edge of the brush. 
Unacceptable commutation is considered to be continuous sparking or “arcing” beyond 0.25 inch

	
	
	



	L – Dieletric Test 



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	WARNING:  BEFORE YOU USE THE HIGH VOLTAGE TESTER, MAKE SURE THAT THE POWER SWITCH IS IN THE OFF POSITION, MAKE SURE THAT NO PERSON TOUCHES THE EQUIPMENT OR THE PROBES. THIS WILL PREVENT DEATH OR INJURY FROM ELETRIC SHOCK

	CAUTION:  CAPACITORS EMBEDDED IN RADIO NOISE FILTERS IN TERMINAL BLOCK WILL BE DAMAGED IF SUBJECTED TO DIELETRIC TEST. ALWAYS DISCONNECT STATOR LEADS FROM TERMINAL BLOCK WHEN CONDUCTING DIELETRIC TEST.

	CAUTION:  DO NOT PERMORM DIELETRIC TESTING DURING MAINTENANCE INSPECTION OR TROUBLESHOOTING OF THE UNIT AS IT MAY CAUSE CUMULATIVE DEGRADATION OF THE ELECTRICAL CIRCUIT INSULATION. THIS TEST IS RECOMMENDED ONLY FOR ACCEPTANCE TESTING OF AN OVERHAULED UNIT THAT HAS BEEN THROUGHLY CLEANED.

	(1)
	Remove power from tester and remove generator from test stand
	
	
	

	(2)
	Remove commutation viewing adapter
	
	
	

	(3)
	While machine is still hot as a result of testing, connect all stator terminal leads (A+, E-, B+, C+ and D) of the terminal block together
	
	
	

	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(4)
	Attach positive (red) lead of high pot tester to connected terminal leads
	
	
	

	(5)
	Attach negative (black) lead of high pot tester to an unfinished surface of the generator frame
	
	
	

	WARNING:  FAILURE TO USE NECESSARY SAFETY PRECAUTIONS WHEN HANDLING HIGH VOLTAGE ELECTRICAL LEADS DURING HIGH POTENTIAL TESTING CAN CAUSE SERIOUS INJURY OR DEATH.

	CAUTION:  INCREASE OR DECREASE THE TEST VOLTAGES SLOWLY (100V PER SECOND MAXIMUM). INCREASING OR DECREASING THE VOLTAGE TOO QUICKLY CAN CAUSE SERIOUS DAMAGE TO THE STARTER-GENERATOR.

	(6)
	Apply dielectric test voltage of 250 V rms for one minute or 300 V rms for one second (commercial frequency) between circuit and machine frame
	
	
	

	(7)
	Slowly decrease voltage to zero
	
	
	

	(8)
	Turn the power supply OFF
	
	
	

	(9)
	Disconnect the electrical test leads from the test unit
	
	
	

	(10)(a)
	Acceptance limits:
· Any arcing as indicated by a flashover (surface discharge), sparkover (air discharge), breakdown (puncture discharge) or leakage current more than 5 mA will be indication of damp, dirty, weak or defective components
	
	
	




	M – No Load Starter Tests (For all models, except 23048-046).



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(1)
	Place Starter-Generator onto resilient cradle. Secure with strap.
	
	
	

	(2)
	Install Starter-Generator and resilient cradle assy onto starter test stand
	
	
	

	(3)
	Remove power from tester
	
	
	

	(4)
	Connect DC Starter-Generator as shown in figure 1011 for models 23048-016, -017, -018, -020, -021, -022, -023, -027 and -028
	
	
	

	(5)
	Connect DC Starter-Generator as shown in figure 1012 for models 23048-001, -004, -004M, -004T, -004TM, -006, -008, and -009
	
	
	

	NOTE:  Make sure Generator is properly mounted by its flange

	(6)
	If applicable in Table 1007, connect a 1.25Ω resistor between terminals A and B refer to figure 1012, otherwise the A terminal is left open
	
	
	



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(7)
	Before turning power supply to ON, set power supply output to minimum
	
	
	

	(8)
	Turn ON power supply
	
	
	

	(9)
	With no load, gradually increase starter voltage between terminals C and E until voltage reaches values in table 1007
	
	
	

	(10)(a)
	Acceptance limits:
· At voltage specified, no load-speed must be equal to or more than associated rpm value.
	
	
	



	N – Locked Rotor Test



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	NOTE:  This test is accomplished only during acceptance testing. The starter-generator must have been overhauled and have an armature with a resurfaced commutator. Reference SPD 1001

	(1)
	Remove power from tester
	
	
	

	(2)
	Make sure the DC Starter-Generator is securely mounted on the test stand and the rotor is locked.
	
	
	

	(3)
	Remove the 1.25Ω resistor from models 23048-004, -004M, -004T, -004TM, -008 and -009 that was used in the previous “No load starter tests”
	
	
	

	NOTE:  Shunt field (A+) must be open (no connection) for this test for all models but models 23048-001 and -006 which require a 1.25 Ω resistor be placed between the A and B terminals

	(4)
	If testing models 23048-001 and -006 install a 1.25Ω resistor between the A and B terminals
	
	
	

	(5)
	Before turning ON power supply, set power to minimum
	
	
	

	(6)
	Turn ON power supply
	
	
	

	CAUTION:  DO NOT ENERGIZE GENERATOR FOR MORE THAN FIVE SECONDS FOR ALL MODELS BUT 23048-001 AND -006. FOR MODELS 23048-001 AND -006 DO NOT ENERGIZE GENERATOR FOR MORE THAN TWO SECONDS

	(7)
	With no load, gradually increase voltage between terminals C and E until the output torque is 20 ft-lb (27 N-m)
	
	
	

	(8)
	Measure and record line current (V₁)/(SH₁)
	
· ________
	
	

	(9)
	Measure and record voltage between terminals C and E (V₂)
	
· ________
	
	

	NOTE:  If current or voltage is more than acceptable limits before the required torque is measured, remove power. Rotate armature to a different orientation and repeat test

	(10)
	Turn the power supply OFF
	
	
	

	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	(11)
	Disconnect the electrical leads and remove the generator from the test stand
	
	
	

	(12)(a)
	Acceptance limits:
· At 20 ft-lb of torque, C-to-E voltage must not be more than 13 VDC and current must not be more than 500A
	
	
	

	(13)
	If testing models 23048-001 and -006 remove the 1.25Ω resistor between the A and B terminals and repeat paragraph 5.N.(7) through 5.N.(11) with the terminal open. The test results must be the same
	
	
	




	O – Commutator Run-Out



	ITEM
	PROCEDIMENTOS /TOLERÂNCIAS
	Condição
	Data
	Executante

	Item
	Procedures/Serviceable limits
	Condition
	Date
	Performed by

	CAUTION:  DO NOT TOUCH THE POLISHED COMMUTATOR SURFACE WITH BARE HANDS. SKIN ACIDS AND OILS CAN CONTAMINATE CONDUCTING SURFACES, CAUSING CORROSION OR POOR ELECTRICAL CONTACT

	(1)
	Remove the commutation viewing adapter from the generator
	
	
	

	(2)
	Put the generator in a V-block or cradle support
	
	
	

	(3)
	Make sure there is sufficient access for the dial indicator touch the commutator surface
	
	
	

	(4)
	Put the lip of the dial indicator on the brush wear path on the commutator surface
	
	
	

	(5)
	Install a spline wrench on the drive shaft
	
	
	

	(6)
	Turn the drive shaft by applying constant turning force in the direction of rotation of the starter-generator
	
	
	

	(7)
	Measure bar-to-bar and total indication reading (TIR) runout in the full circumference of the commutator 
	
	
	

	(8)(a)
	Acceptance limits:
· Bar-to-bar runout: 0.0002” Maximum
	
	
	

	(8)(b)
	Total runout:
· For all models but models 23048-017 and -020: 0.0008” maximum
· For models 23048-017 and -020: 0.0007” max
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