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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the calibration of GFE MTS Test Station. Controlling instrumentation parameters to be calibrated with this procedure are AC/DC Voltage, AC/DC Current and Wattage.  The various instrumentation being calibrated is referenced herein as the UUT’s (Unit Under Test).  Calibration characteristics are described in Table I.

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 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.

1.4 Read this entire procedure prior to initiating calibration action.

TABLE 1

CALIBRATION DESCRIPTION

	TEST INSTRUMENT CHARACTERISTICS
	PERFORMANCE SPECIFICATIONS
	TEST METHOD

	AC Bus Volts
	Range:  0 to 130 Volts

Tolerance:  ± 2 Volts
	The UUT is measured across a resistive load connected to the Drive Motor input.

	AC Amps
	Range:  0 to 5.0 Amps

Tolerance:  ± 0.1 Amps
	The UUT is measured across a resistive load connected to the Drive Motor input.

	DC Volts
	Range:  0 to 250.0 Volts

Tolerance:  ± 2 Volts
	The UUT is compared with the value of a known input value.

	DC Amps
	Range: 0 to 30.0 Amps

Tolerance: +/- 0.2 Amps
	The UUT is compared with the value of a known input value.

	Wattage
	Range: 0 to 200 Watts

Tolerance: +/- 2% Rdg
	The UUT is measured and/or calculated across a resistive load.


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
	DMM
	Range: 200 mV; 200 V; 200 VAC; 2000 mA AC

Accuracy:

200 mV: +/-(0.007%iv + 4)

200 V: +/-(0.005%iv + 3)

200 VAC: +/-(0.35%iv + 100)

2000 mA AC: +/-(0.5%iv + 200)
	Fluke 8840A

	2.2
	Standard Shunt
	Range: 100A

Accuracy: +/- .1%
	Leeds & Northup

0.01 Ohm

	2.3
	DMM
	Range: 300 VAC

Accuracy: +/-(0.50 + 102)
	Hewlett Packard 3478A

	2.4
	Resistive Load
	Range: N/A

Accuracy: N/A
	Cal Aid

	2.5
	Power Source (Cal Aid)
	Range: N/A

Accuracy: N/A
	Fluke 343A


3.0 PRELIMINARY OPERATIONS

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

3.2 Apply power to test stand and all line powered instrumentation.  Allow a 20 minute warm up/stabilization period.

3.3 Ensure a copy of Appendix “A” of this procedure’s Calibration Checklist is available.

3.4 Ensure all calibration standards equipment bears evidence of current calibration status.

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.

4.1 AC Bus Voltage Calibration

4.1.1 Connect Resistive Load, Item 2.4, to the Drive Motor Connector and wired to back of Resistive Load as seen in Figure 3. Set Resistive Load for 0% Max Load as seen in Figure 5.

4.1.2 Connect DMM, Item 2.1 to the Phase Voltage Connectors ‘A’ and ‘B’ as seen in Figure 5.

4.1.3 Set DMM for V AC.

4.1.4 Set the AC Bus Phase Voltage Selector switch for ‘A-B’, Figure 1.

4.1.5 Turn ON power to test stand by flipping on the Input Power Switch, see Figure 2.

4.1.6 Set CDM AC Bus switch to ON, Figure 2.

4.1.7 Set Continuous Shim ‘Rod’ to IN, Figure1.

4.1.8 Use the AC Bus Voltage switch to raise or lower voltage, Figure1.

4.1.9 Apply voltage that is seen in Appendix A.

4.1.10 Record results in Appendix A.

4.1.11 Repeat steps 4.1.2 through 4.1.10 for Phase Voltage ‘A-C’ and ‘B-C’.

4.2 AC Amps Calibration

4.2.1 Connect Resistive Load, Item 2.4, to the Drive Motor Connector and wired to back of Resistive Load as seen in Figure 3. Set Resistive Load for 100% Max Load as seen in Figure 4.

4.2.2 Connect Fluke, Item 2.1, Shunt, Item 2.2 and Resistive Load, Item 2.4 as seen in Figure 4.

4.2.3 Set Fluke for mV AC.

4.2.4 Turn ON power to test stand by flipping on the Input Power Switch, see Figure 2.

4.2.5 Set CDM AC Bus Switch to ON, Figure 2.

4.2.6 Set test stand for the lowest possible AC Volts.

4.2.7 Set Rod Switch to IN, Figure 1.

4.2.8 Short out terminals ‘B’ and ‘C’ for Phase ‘A’ calibration, Figure 4.

4.2.9 Set AC Bus Phase Current Selector to Phase ‘A’, Figure 1.

4.2.10 Use the AC Bus Voltage switch to raise and lower current, Figure1.

4.2.11 Apply current that is seen in Appendix A.

4.2.12 Record result in Appendix A.

4.2.13 Repeat steps 4.2.8 through 4.2.12 for Phases ‘B’ and ‘C’.

4.3 DC Voltage Calibration

4.3.1 Open front panel of test stand.

4.3.2 Disconnect wire #39 from the DC voltage display, Figure 7 (Bottom).

4.3.3 Install a connector (cal aid) to terminal #39. This represents an open circuit.

4.3.4 A DMM, Item 2.1, is connected to wire #40, Figure 7 (Bottom).

4.3.5 Connect DMM to the cal aid attached to terminal #39.

4.3.6 Connect DMM to a Power Supply, Item 2.5, Figure 7 (Top).

4.3.7 Apply voltage as required by Appendix A by adjusting the Power Supply.

4.3.8 Record results as seen by the test stand display in Appendix A.

4.3.9 Remove connector/cal aid and securely reattach wire #39.

4.3.10 Close front panel of test stand.

4.4 DC Amps Calibration

4.4.1 Open front panel of test stand.

4.4.2 Disconnect wire #30 from the DC amperage display, Figure 7 (Bottom).

4.4.3 Install a connector (cal aid) to terminal #30. This represents an open circuit.

4.4.4 A DMM, Item 2.1, is connected to wire #29.

4.4.5 Connect DMM to the cal aid attached to terminal #30.

4.4.6 Connect DMM to a Power Supply, Item 2.5, Figure 7 (Top).

4.4.7 Apply the millivolt voltage as required by Appendix A by adjusting the Power Supply and is displayed by the DMM.

4.4.8 Record results as seen by the test stand in Appendix A.

4.4.9 Remove connector/cal aid and securely reattach wire #30.

4.4.10 Close front panel of test stand.

4.5 AC Watts Calibration

4.5.1 Connect Resistive Load, Item 2.4, to the Drive Motor Connector and wired to back of Resistive Load as seen in Figure 3. Set Resistive Load for 0% Max Load.

4.5.2 Connect 6 DMM’s, Items 2.1 and 2.3, to the Phase Voltage Connectors and Phase Current Connectors, Figure 6 (Top), as follows:

4.5.2.1 Three DMM’s are to be connected to the Phase Voltage Connectors ‘A’, ‘B’ and ‘C’ as seen in Figure 6 (Bottom). Tag, if necessary, which meter is connected to which phase, ‘A-B’, ‘A-C’ or ‘B-C’.

4.5.2.2 Three DMM’s are to be connected to the Phase Current Connectors ‘A’, ‘B’ and ‘C’ as seen in Figure 6 (Bottom). Tag, if necessary, which meter is connected to which phase, ‘A’, ‘B’ or ‘C’.

4.5.3 Set DMM’s for V AC or mA AC.

4.5.4 Turn ON power to test stand by flipping on the Input Power Switch, see Figure 2.

4.5.5 Set CDM AC Bus switch to ON, Figure 2.

4.5.6 Set Continuous Shim ‘Rod’ to IN, Figure 1.

4.5.7 Use the AC Bus Voltage switch to raise or lower voltage, Figure 1.

4.5.8 From past history, apply approximately 115 to116 volts and try to maintain the voltage through calibration.

4.5.9 Play with settings on the Resistive Load, Item 2.4, such that the wattage, as required by Appendix A, can be achieved and seen on the Watts display on the front panel of test stand, Figure1, and all the meters are as near as possible to each other in readings.

4.5.10 Record results, voltage (column a), current (column b) and watts (column g) seen by the test stand in Appendix A. Note: record results as fast as possible so that the Resistive Load does not overload.

4.5.11 Repeat steps 4.5.7 through 4.5.10 for other wattage readings.

4.5.12 When calibration is completed, calculate the Wattage that is seen by the DMM’s:

A) Calculated average watts = Column (d) = column’s (a) x (b) x (c)

B) Average watts = Column (e) = column (d) for the three phases
                                                                            3

C) Repeat results seen in column (e) in column (f).

4.6 Calibration Completion

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

4.6.2 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.

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

4.6.4 Sign and date the calibration data sheet, annotating the next system calibration due date.
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FIGURE 2

LOWER CABINET
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FIGURE 3

AC AMP – CAL AID CONNECTION
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FIGURE 4

AC AMP – SET UP
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FIGURE 5

AC VOLTS SETUP
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FIGURE 6
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FIGURE 7

DC VOLTS/AMPS




APPENDIX A

GFE MTS TEST STATION

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________                 ___GFE MTS TEST STATION                                     __________________

MFG:  GFE__________MODEL: ________________I.D. NO.:  N30.2-258                                _  ____

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	

	3.1
	Visual Inspection
	(  ) CK.
	
	
	
	

	3.2
	20 Min. Warm UP
	(  ) CK.
	
	
	
	

	3.4
	Standards Calibrated
	(  ) CK.
	
	
	
	

	4.1
	AC BUS VOLTAGE CALIBRATION

	
	
	V
	V
	V
	
	V

	4.1.9/

4.1.10
	Applied Voltage

Phase A-B
	0.00
	
	
	
	-2 to 2

	-
	N1.9-225
	100.00
	
	
	
	98 to 102

	-
	N1.9-225.1
	110.00
	
	
	
	108 to 112

	-
	
	120.00
	
	
	
	118 to 122

	-
	
	130.00
	
	
	
	128 to 132

	4.1.11
	Phase A-C
	0.00
	
	
	
	-2 to 2

	-
	N1.9-225
	100.00
	
	
	
	98 to 102

	-
	N1.9-225.1
	110.00
	
	
	
	108 to 112

	-
	
	120.00
	
	
	
	118 to 122

	-
	
	130.00
	
	
	
	128 to 132

	-
	Phase B-C
	0.00
	
	
	
	-2 to 2

	-
	N1.9-225
	100.00
	
	
	
	98 to 102

	-
	N1.9-225.1
	110.00
	
	
	
	108 to 112

	-
	
	120.00
	
	
	
	118 to 122

	-
	
	130.00
	
	
	
	128 to 132

	4.2
	AC AMPS CALIBRATION

	
	
	Amps
	Amps
	Amps
	
	Amps

	4.2.11/

4.2.12
	Applied Current

Phase ‘A’
	0.000
	
	
	
	-0.10 to 0.10

	-
	N1.11-131
	1.000
	
	
	
	0.90 to 1.10

	-
	N1.11-131.1
	2.000
	
	
	
	1.90 to 2.10

	-
	N1.11-131-2
	3.000
	
	
	
	2.90 to 3.10

	-
	N1.11-131.3
	4.000
	
	
	
	3.90 to 4.10

	-
	
	5.000
	
	
	
	4.90 to 5.10

	4.2.13
	Phase ‘B’
	0.000
	
	
	
	-0.10 to 0.10

	-
	N1.11-131
	1.000
	
	
	
	0.90 to 1.10

	-
	N1.11-131.1
	2.000
	
	
	
	1.90 to 2.10

	-
	N1.11-131-2
	3.000
	
	
	
	2.90 to 3.10

	-
	N1.11-131.3
	4.000
	
	
	
	3.90 to 4.10

	-
	
	5.000
	
	
	
	4.90 to 5.10


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________                 ___GFE MTS TEST STATION                                     __________________

MFG:  GFE__________MODEL: ________________I.D. NO.:  N30.2-258                                _  ____

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	

	-
	Phase ‘C’
	0.000
	
	
	
	-0.10 to 0.10

	-
	N1.11-131
	1.000
	
	
	
	0.90 to 1.10

	-
	N1.11-131.1
	2.000
	
	
	
	1.90 to 2.10

	-
	N1.11-131-2
	3.000
	
	
	
	2.90 to 3.10

	-
	N1.11-131.3
	4.000
	
	
	
	3.90 to 4.10

	-
	
	5.000
	
	
	
	4.90 to 5.10

	4.3
	DC VOLTAGE CALIBRATION

	
	
	V
	V
	V
	
	V

	4.3.7/

4.3.8
	Applied Voltage
	0.00
	
	
	
	-2 to 2

	-
	N1.8-315
	50.00
	
	
	
	48 to 52

	-
	
	100.00
	
	
	
	98 to 102

	-
	
	150.00
	
	
	
	148 to 152

	-
	
	190.00
	
	
	
	188 to 192

	-
	
	200.00
	
	
	
	198 to 202

	-
	
	250.00
	
	
	
	248 to 252

	4.4
	DC AMPS CALIBRATION

	4.4.7/ 4.4.8
	Applied Voltage (mV)
	Amps
	Amps
	Amps
	
	Amps

	-
	N1.10-223          0.000
	0.000
	
	
	
	-0.2 to 0.2

	-
	2.500
	5.000
	
	
	
	4.8 to 5.2

	-
	5.000
	10.000
	
	
	
	9.8 to 10.2

	-
	7.500
	15.000
	
	
	
	14.8 to 15.2

	-
	10.000
	20.000
	
	
	
	19.8 to 20.2

	-
	12.500
	25.000
	
	
	
	24.8 to 25.2

	-
	15.000
	30.000
	
	
	
	29.8 to 30.2

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________                 ___GFE MTS TEST STATION                                     __________________

MFG:  GFE__________MODEL: ________________I.D. NO.:  N30.2-258                                _  ____

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	

	4.5
	AC WATTS CALIBRATION

	
	N1.6-58
	
	
	
	
	

	
	N1.6-58.1
	
	
	
	
	

	
	Wattage
	Volts (a)
	Amps (b)
	Sqrt 3 (3)
	(Calc. Avg) Watts (d)
	Watts (Avg) (e)

	
	
	A-B
	Phase A
	
	
	

	
	
	A-C
	Phase B
	
	
	

	
	
	B-C
	Phase C
	
	
	

	4.5.9/

4.5.10
	00.00
	000.0
	.0000
	1.732
	00.0
	00.0

	4.5.11
	50.0
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	75.0
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	100.0
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	150.0
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	200.0
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	-
	
	
	
	1.732
	
	

	
	Avg. Watts (f)
	Watts (g)
	Watts
	
	Watts

	-
	
	
	
	
	(f) +/- 1.0

	-
	
	
	
	
	(f) +/- 1.5

	-
	
	
	
	
	(f) +/- 2.0

	-
	
	
	
	
	(f) +/- 3.0

	-
	
	
	
	
	(f) +/- 4.0

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________                 ___GFE MTS TEST STATION                                     __________________

MFG:  GFE__________MODEL: ________________I.D. NO.:  N30.2-258                                _  ____

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	

	4.6
	CALIBRATION COMPLETION

	4.6.1
	Review Data
	(  ) CK.
	
	
	
	

	4.6.2
	List Standards
	(  ) CK.
	
	
	
	

	4.6.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.6.4
	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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