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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the calibration of essential data characteristics of the S9G Roller Adjust D.C. Power Supply.  Instrumentation parameters to be calibrated with this procedure are Voltage (E out) and Current (I out).  The various instrumentation being calibrated are referenced herein as U.U.T. (Unit Under Test). Calibration characteristics are described in Table 1.

1.2 All comments or questions concerning this procedure will be directed to Marine Mechanical Corporation (MMC) Assembly & Test Engineering Department.

1.3 This procedure includes test of essential performance parameters affecting product test and acceptance only.  

1.3.1 Once a malfunction or out-of-tolerance condition is noticed during calibration, contact Area Supervisor, for which the instrument belongs too.

1.3.2 Continue to finish the incoming calibration, unless otherwise instructed, data is needed for review.

1.3.3 Any malfunctions or out-of-tolerance conditions noticed during calibration, whether specifically tested for or not, shall require the calibrator to fill out a “Report Out-of-Tolerance” (Form 1010-5).  

1.3.4 A copy of the “Report Out-of-Tolerance” form shall be given to Area Supervisor.

1.3.5 Once evaluated by Area Supervisor, the condition may be repaired and the calibration process may be restarted.  Note on the calibration data sheet all actions taken to repair the condition.

TABLE 1

CALIBRATION DESCRIPTION

	TEST INSTRUMENT CHARACTERISTICS
	PERFORMANCE SPECIFICATIONS
	TEST METHOD

	D.C. Voltage Testing
	Range:      0 to 300 V.D.C.

Tolerance: +/- 1.0% Rdg.
	Comparison of output to standard D.C. Voltmeter.

	D.C. Current Testing
	Range:     0 to 10 Amps D.C.

Tolerance: +/- 1.02% Rdg.


	Comparison of D.C. current output as measured across a standard current shunt using millivolt equivalent.


NOTE: Calibration Performance Specifications for calibrated test instrumentation includes entire range, span and tolerance uncertainty information.  During actual calibration, reduced portions of range and span critical to essential performance parameters may be tested.

2.0 EQUIPMENT REQUIREMENTS

NOTE
Minimum use specifications are the principal parameters required for the performance of the calibration and are included to assist in the selection of alternate standards equipment which may be used at the discretion of the calibration laboratory, provided no reduction of uncertainty or resolution exist.  All applicable equipment must bear evidence of current calibration.  

TABLE 2

CALIBRATION EQUIPMENT

	Item No.
	Item
	Minimum Use Specifications
	Calibration Equipment

	2.1
	Digital Multimeter
	Range: 0 to 200 mV D.C.

           0 to 1000V D.C.

Resolution: 0.01 mV D.C.

0.01 V D.C.

Uncertainty: +/-.005%
	Fluke 8840A

	2.2
	Standard Current Shunt
	Range:  0 to 50 Amps

Resolution:  N/A

Uncertainty: +/- .04%
	Leeds & Northup

Model 4361

.01 (  100 Amps.

Standard Shunt

	2.3
	Test Leads, Banana to Banana

AWG-16 Wire, 36” Length
	Range:  N/A

Resolution:  N/A

Uncertainty:  N/A
	Pomona Electronics

Model 1166-36 or local lab fabrication, 2 each

	2.4 
	Test Leads, .225” diameter pin to open ends

AWG-8 Wire, 36” Length
	Range:   N/A

Resolution: N/A

Uncertainty: N/A
	General lab stock supply items.

Local fabrication


3.0 PRELIMINARY OPERATIONS

3.1 Visually inspect all UUTs and panels for any outward signs of damage.  Inspect panels, instrument faces and associated equipment, including power cables, for dirt or damage.  Take any corrective action to insure cleanliness of all systems.

3.2 Apply power to power supply console and all line powered instrumentation.  Allow a 10 minute warm up/stabilization period.

3.3 Place the power supply main power output 480 V. in the down (OFF) position. Or press the STOP button to turn off power if main power switch is broken

3.4 Disconnect (if connected) the power supply main output cable from the slave stator on air test stand.

3.5 Adjust the slave stator cooling flow for a rate of 2.0 GPM or greater (Maximum) on the air test stand roto-meter.

3.6 Lower the voltage/current power supply output by depressing and holding the “LOWER” push button for approximately 10 seconds.

NOTE:  This action will produce no visual results, however it will run internal P.S. variac down to zero position.

3.7 Ensure all calibration standards (Item 2.1 and Item 2.2) bear evidence of current calibration.

4.0 CALIBRATION PROCESS

Unless otherwise specified, prior to proceeding verify the results of each test and take corrective action whenever a test requirement is not met.

Test results will be recorded on a copy of the Calibration Checklist (see Appendix A) of this procedure. 

4.1 Power Supply Voltage Output Test

4.1.1 Depress the power supply stop (Red) push button.  Observe P.S. “Main Power On” lamp is extinguished.

4.1.2 Set up the equipment as shown in Figure 2.0 – Voltage Test.

4.1.3 Place a short across the D.M.M. (Item 2.1) input terminals using shorting wire.

4.1.4 Select the V.D.C. function and 1,000 volt range on the D.M.M.

4.1.5 Observe a D.M.M. reading of 000.00 and a UUT reading of 000.00 V.D.C. +/- 0.10 V.D.C.

4.1.6 Record the actual indicated values on the standard D.M.M. and the UUT on the calibration checklist.

4.1.7 Remove shorting wire, Item 2.5, inserted in Step No. 4.1.3.

*CAUTION/WARNING*
*During the remainder of this test, potentially dangerous and lethal voltages/currents will be present on the UUT output connector, calibration connector, standard input connector and all interface connections. DO NOT TOUCH energized circuits.

4.1.8 Depress the power supply start (green) push button.  Observe P.S.  “Main Power On” lamp illuminates.

4.1.9 Position main output power breaker to the ON (UP) position.

4.1.10 Using the “RAISE” push button, ramp the power supply output voltage up to each of the values listed on the calibration checklist as viewed on the UUT.  At each cardinal check point record the actual measured values displayed by the standard D.M.M. on the Calibration Checklist.

4.1.11 Using the “Lower” push button, ramp the power supply output voltage down until the internal variac drive motor stops.

4.1.12 Depress the power supply stop (red) push button and observe P.S. “Main Power On” lamp extinguishes.

4.1.13 Ensure all UUT voltage values recorded in Step 4.1.10 to be within specified tolerance.

4.1.14 Position main output power breaker to the OFF (DOWN) position or if switch is broken, press the STOP button.

4.1.15 Disconnect the voltage test equipment setup.

4.2 Power Supply Current Output Test

4.2.1 Connect power supply main output cable to slave stator on air test stand.

4.2.2 Ensure a cooling flow rate of 2.0 GPM or greater through slave stator per Item 3.5.

4.2.3 Remove the current calibration jumper plug from power supply front panel

4.2.4 Set up the equipment as shown in Figure 3.0 – Current Test.

4.2.5 Select the V.D.C.  and 200 millivolt range on the standard D.M.M., Item 2.1.

4.2.6 Depress the power supply start (green) push button and observe “Main Power On” lamp is illuminated.

4.2.7 Observe a standard D.M.M. reading and a UUT reading of 00.00 mV. +/- 00.10 mV.

4.2.8 Record the actual indicated values on the Calibration Checklist.

     


*CAUTION/WARNING*
*During the remainder of this test, potentially dangerous and lethal voltages/currents will be present on the UUT output connector, calibration connector, standard input connector and all interface connections. DO NOT TOUCH energized circuits.

4.2.9 Place the power supply main output power breaker in the ON (UP) position.

4.2.10 Use the power supply raise and lower push buttons to adjust the output current to each of the values on the Calibration Checklist as viewed on the UUT.  At each cardinal test value record the actual measured display value on the standard D.M.M. to the Calibration Checklist.

4.2.11 Using the power supply lower push button, ramp the power supply output current down until the internal variac drive motor stops.

4.2.12 Depress the power supply stop (red) push button and observe that the P.S. “Main Power” lamp extinguishes.

4.2.13 Ensure all UUT current values recorded in Step 4.2.10 are within specified tolerance.

4.2.14 Place the power supply “Main Output Power” breaker in the OFF (DOWN) position or if switch is broken, press the STOP button.

4.2.15 Disconnect the current test equipment setup.

4.2.16 Replace the current calibration jumper plug on the power supply from panel.

4.3 Calibration Completion

4.3.1 Review all obtained data on the calibration data sheet ensuring completeness.

4.3.2 List all calibration standards measurement equipment used for comparison purposes on the calibration data sheet.  If they are already listed elsewhere they may be referenced.

4.3.3 Affix applicable calibration labels and tags to all calibrated instruments as applicable.

4.3.4 Sign and date the calibration data sheet, annotating the next system calibration due date.

FIGURE 1.0

POWER SUPPLY PANEL LAYOUT
[image: image2.wmf]
[image: image3.wmf]
[image: image4.wmf]
FIGURE 2.0

VOLTAGE TEST
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FIGURE 3.0

CURRENT TEST












APPENDIX A

S9G ROLLER ADJUST

D.C. POWER SUPPLY

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________S9G ROLLER ADJUST D.C. POWER SUPPLY___________________________

MFG:  DARRAH ELECTRIC___MODEL: _50-300_____I.D. NO.:__N30.2-298_________________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	3.1
	Visual Inspection
	(  ) CK.
	
	
	
	

	3.2
	10 Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Power Supply Main Power 480V. Off (STOP)
	(  ) CK.
	
	
	
	

	3.4
	Main Power Cable Stator Disconnected
	(  ) CK.
	
	
	
	

	3.5
	Slave Stator Flow Rate 2.0 GPM On
	(  ) CK.
	
	
	
	

	3.6
	Voltage/Current Output Lowered
	(  ) CK.
	
	
	
	

	3.7
	Standards Current Cal.
	(  ) CK.
	
	
	
	

	4.1 
	POWER SUPPLY VOLTAGE OUTPUT TEST

	4.1.6
	Standard Zero
	000.00
	
	
	
	-000.50 to +000.50

	
	T.I. Zero

N1.8-349
	000.00
	
	
	
	-000.50 to +000.50

	4.1.7
	Short Removed
	(  ) CK.
	
	
	
	

	
	
	Volts
	
	
	
	Volts

	4.1.10
	D.C. Volts
	50.0
	
	
	
	49.5 to 50.5

	-
	N1.8-349
	100.0
	
	
	
	99.0 to 101.0

	-
	
	150.0
	
	
	
	148.5 to 151.5

	-
	
	200.0
	
	
	
	198.0 to 202.0

	-
	
	250.0
	
	
	
	247.5 to 252.5

	-
	
	300.0
	
	
	
	297.0 to 303.0

	4.1.11
	Voltage Lowered
	(  ) CK.
	
	
	
	

	4.1.14
	Output Breaker Off (STOP)
	(  ) CK.
	
	
	
	

	4.2
	POWER SUPPLY CURRENT OUTPUT TEST

	4.2.8
	Standard Zero
	000.00 mV
	
	
	
	-000.10 to 000.10 mV

	
	UUT Zero

N1.10-266
	00.00 A
	
	
	
	-00.10 to 00.10 A

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________S9G ROLLER ADJUST D.C. POWER SUPPLY___________________________

MFG:  DARRAH ELECTRIC____MODEL: 50-300___I.D. NO.:_____N30.2-298_________________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	
	
	Amp
	
	
	
	Amp

	4.2.10
	D.C. Current 

                (20.000 mV)
	2.00
	
	
	
	1.90 to 2.10

	-
	N1.10-266 

                (40.000 mV)
	4.00
	
	
	
	3.90 to 4.10

	-
	STD’s = 10.000mV/Amp

                (60.000 mV)
	6.00
	
	
	
	5.90 to 6.10

	-
	(80.000 mV)
	8.00
	
	
	
	7.90 to 8.10

	-
	(100.000 mV)
	10.00
	
	
	
	9.90 to 10.10

	4.2.11
	Current Lowered
	(  ) CK.
	
	
	
	

	4.2.14
	Output Breaker Off (STOP)
	(  ) CK.
	
	
	
	

	4.3
	CALIBRATION COMPLETION

	4.3.1
	Review Data
	(  ) CK.
	
	
	
	

	4.3.2
	List Standards
	(  ) CK.
	
	
	
	

	4.3.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.3.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	The recording of false, fictitious statements on these documents may be punished as a felony under Federal Statutes including Federal Law, Title 18, Chapter 47.
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