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A. CALIBRATION CHECKLIST

1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the calibration of clave 3 control panel. Controlling instrumentation parameters to be calibrated with this procedure are temperature, flow and pressure.  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

	Flow Testing Stator Water Jacket
	Range:  0.4 to 4.8 GPM

Tolerance:  ± 0.1 GPM
	Comparison to a lab standard flow turbine in line system.

	Pressure Testing Stator Water Jacket Inlet Pressure
	Range:  0 to 100 PSI

Tolerance:  ± 2.0 PSI
	Compared to applied  standard pressure.

	Pressure Testing Stator Water Jacket Delta Inlet/Outlet Pressure
	Range:  0 to 30 PSID

Tolerance:  ± 0.3 PSID
	Compared to applied standard delta pressure.

	Temperature Testing Clave Temperature
	Range: 0 to 1000°F

Tolerance: +/- 15°F
	Comparison to simulated milli-volt temperature inputs.

	Pressure Testing Clave Pressure
	Range: 0 to 3000 PSI

Tolerance: +/- 20 PSI
	Compared to applied dead weight standard pressure.

	Flow Testing Clave Flow
	Range: 0 to 200 GPM

Tolerance: +/- 5 GPM
	Application of a differential standard pressure.

	Temperature Testing Thermocouple Parameters
	Range: 50 to 600°F

Tolerance: +/- 5°F
	Comparison to simulated milli-volt temperature inputs.

	RTD Testing Parameters
	Range: 50 to 600°F

Tolerance: +/- 5°F
	Comparison to a standard RTD Resistance box.


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
	Standard Digital pressure Calibrator
	Range: 0 to 100 PSIG

Resolution:  0.01 PSIG

Uncertainty:  ± 0.05% FS
	Eaton 5000 Serial Model UPC 5100 Pressure Calibrator

	2.2
	Standard Flow Turbine
	Range: 0 to 2.0 GPM

Resolution:  0.10 GPM

Uncertainty: ±0.25% Rdg.
	Cox ANC-8 Flow Turbine

	2.3
	Flow Indicator for use with Item 2.4
	Range: 0 to 2.0 GPM

Resolution:  0.10 GPM

Uncertainty: N/A
	Cox – KETMA Digital Indicator Unit.

	2.4
	Thermocouple & Instrument Temperature Calibration
	Range: 40 to 696 °F

Type “J” T/C Output

Resolution: 0.1°F

Uncertainty: +/-1.0°F
	Analogic Digi-Cal II Instrument Calibrator

	2.5
	Standard Pressure Calibrator Dead Weight
	Range: 0 to 30000 PSIG

Resolution: 50 PSIG

Uncertainty: +/-0.05% Rdg.
	Mansfield-Green Model T-65 with Calibrated Weights

	2.6
	Standard Digital Pressure Calibrator
	Range: 0 to 100 PSIG

Resolution: 0.01 PSIG

Uncertainty: +/- 0.05% FS
	Eaton 5000 Serial Model UPC 5100 Pressure Calibrator

	2.7
	RTD Resistance Box
	Range: 0.001 to 100 Ohm

Accuracy: +/- 0.01% rdg
	Gen. Rad. RTD Resistance Box


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 clave control 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 SWJ (Stator Water Jacket) Flow Calibration

4.1.1 Connect the flow calibration standards, Items 2.2 and 2.3 in line with the Stator Water Jacket hoses.

4.1.2 Set the SWJ flow control console controls as follows, See Figures 1 and 2:

· Return Throttling Valve – “FULL OPEN COUNTERCLOCKWISE”

· Inlet Flow Controller – “CLOSED CLOCKWISE”

· Warmer Valve – “FULL OPEN COUNTERCLOCKWISE”

4.1.3 Slowly open the inlet flow controller valve in a CCW direction, while observing the standard flow indicator (Item 2.3).

4.1.4 Adjust the flow controller valve for flow rates of 0.80, 1.20, 1.60, 2.00, 2.40 and 3.00 GPM.  Observe the flow rates on the SWJ flow control console Rotometer. Read the flowrate as a percentage. Plot the percentages on a chart and in Appendix A. Attach chart to the Clave and a copy of the chart to Appendix A.

Note: The nominal maximum flow may be unachievable due to facility water pressure.

4.2 Stator Water Jacket Pressure

4.2.1 Open both delta gauge bleed valves and then close them both to Zero Inlet/Outlet Pressures. Put the delta gage right valve in the closed position to protect input from high pressure applied in step 4.2.5.  See Figure 2.

4.2.2 Turn the stator inlet pressure “On/Off/Calibration” valve to the “On” position for calibration.  See Figure 1.

4.2.3 Connect a pressure line, Figure 3, to the Pressure gage in cabinet. See Figure 4.

4.2.4 Turn the stator inlet pressure valve ON. See Figure 1.

4.2.5 Adjust the pressure and vernier controls of Item 2.1, Figure 5, to apply pressures of 20.0, 40.0, 60.0, 80.0 and 100.0 respectively and record the SWJ inlet pressures on the Calibration Checklist.  

4.2.6 With pressure still applied from the standard, position the pressure line below the standard and bleed the spliced pressure line using the spliced center section so water does not bleed into the standard.

4.2.7 Disconnect the pressure line from the Pressure gage. 

4.2.8 Connect a pressure line to the delta pressure Transducer in cabinet. See Figure 4. 

4.2.9 Set the standard max “Pressure Limit Control” to 40 PSIG.  The limit is set to protect the instrumentation from damage.  

4.2.10 Open both the “Inlet and Outlet Pressure Valves”. See Figure 1.

4.2.11 Adjust the pressure and vernier controls of Item 2.1 to apply pressures of 6.0, 12.0, 20.0, and 30.0 respectively.  Record the SWJ delta pressures on the Calibration Checklist.

4.2.12 Close both the “Inlet and Outlet Pressure Valves”.

4.2.13 Disconnect and secure the calibration standards equipment.

4.3 Clave Temperature

4.3.1 Clave Panel Power OFF

4.3.2 Connect Temperature Standard, Item 2.4, directly to control panel thermocouple connector located in back of control panel. See Figure 10.

4.3.3 Clave Panel Power ON. Reset Alarm.

4.3.4 Adjust the controls on the Temperature Standard as follows:

· T/C Select – Position “A”

· Range Switch – “Type J”

· Function Switch – “Calibrate”

· Deg. F. /Deg. C switch – “Deg. F.”

· Output adjust coarse/fine – “As Required”.

4.3.5 Set the coarse and fine output controls on Item 2.4 for each of the temperatures required on the calibration checklist for Clave temperature.

4.3.6 Record the indicated temperatures on the UUT for each temperature required by the calibration checklist.

4.3.7 Ensure all recorded temperature values are within tolerance.

4.3.8 Clave Panel Power OFF.

4.3.9 Disconnect Item 2.4 temperature related calibration equipment and secure equipment.

4.3.10 Ensure T/C connector for normal clave operation are connected to its proper location.

4.3.11 Clave Panel Power ON.

4.4 Clave Flow Calibration

NOTE: Calibrate Clave Flow first, Pressure hose has to be dry for accuracy.

4.4.1 Open center valve (1). See Figure 8.

4.4.2 Close the differential pressure ports (valves (2 and 3))of Clave flow transmitter located on the Southern wall of the basement. Transmitter can be seen in Figure 8.

4.4.3 Open both caps (4). One cap is located behind valves, not seen in Figure 8.

4.4.4 Connect calibration PSI line to front fitting (4). See Figure 8.

4.4.5 Close center valve (1). See Figure 8

4.4.6 Set up the Pressure Calibrator, Item 2.6.

4.4.7 Adjust the controls of the Pressure Calibrator, Item 2.6, Figure 9, as follows:

· OPER – OFF – BATTERY – “OPERATE”

· Range Select – “100 PSI”

· Mode Select – “PRESSURE”

· Display Select – “PRESSURE”

· Pressure Limit – “20.0 PSI”

· Pressure/Vacuum – “CLOSED FULLY CLOCKWISE”

· Vernier – “MIDRANGE”

· Vent – “OPEN MIDRANGE”

4.4.8 Adjust the pressure and vernier controls of Item 2.6 to apply pressures of 0.50, 1.00, 2.00, 3.00, 4.00, 5.00, 6.00, and 7.00 PSI, respectively. 

4.4.9 Record indicated flow values on the calibration checklist.

4.4.10 Ensure recorded flow values to be within specified tolerance.

4.4.11 Disconnect secure all clave flow related calibration equipment, reconnect transducer lines for normal Clave 3 operation and ensure lines are tight! 

4.4.12 Open center valve (1). See Figure 8.

4.4.13 Remove calibration PSI lines.

4.4.14 Replace caps (4) and secure. See Figure 8.

4.4.15 Open both input valves (2 and 3). See Figure 8.

4.4.16 Close center valve (1). See Figure 8.

4.5 Clave Pressure Calibration

4.5.1 Attach the Dead Weight Tester, Item 2.5, to the transmitter seen on the Southern wall of the basement. Transmitter can be seen in Figure 6.

4.5.2 Close Valve A-68 full clockwise.

4.5.3 Open Valve A-69 full counterclockwise.

4.5.4 Using the calibrated weights, part of Item 2.5, apply pressures of 700.0, 1000.0, 1500.0, 1800.0, 2000.0 and 2200.0 PSI, respectively.

4.5.5 Record the actual corresponding readings on the controller located on the control panel, see Figure 7, for the applied pressures on the Calibration Checklist.

4.5.6 Disconnect and secure the calibration standards equipment.

4.5.7 Close Valve A-69 full clockwise.

4.5.8 Close Valve A-68 full counterclockwise.

4.5.9 Ensure all calibration pressure data is within specified tolerances.

4.6 RTD Calibration

4.6.1 Connect the RTD adapter, Figure 11, to the RTD Resistance Box, Item 2.7, See Figure 13.

4.6.2 Turn ON power to the Autodata 9, see Figure 12.

4.6.3 Place Arming switch in unlock and press “NI/F°”. See Figures 12 and 13.

4.6.4 Set the Autodata 9 for channel #40.

4.6.5 Set the RTD Resistance Box, Item 2.7, for the ohm settings listed in Appendix A. 

Note: The ohm settings correspond to a specific temperature.

4.6.6 Record the indicated temperatures on the Autodata 9 for each temperature required by the calibration checklist.

4.6.7 Ensure all recorded temperature values are within tolerance.

4.6.8 Disconnect the RTD from the RTD Resistance Box.

4.6.9 Ensure the RTD adapter for normal clave operation are connected to its proper location.

4.7 Thermocouple Calibration

4.7.1 Connect Temperature Standard, Item 2.4, directly to Autodata 9 Box,    see Figure 13, for Thermocouples #30 and #22.

4.7.2 Place Arming switch in Unlock and press “J/F°”. See Figures 12 and 13.

4.7.3 Adjust the controls on the Temperature Standard as follows:

· T/C Select – Position “A”

· Range Switch – “Type J”

· Function Switch – “Calibrate”

· Deg. F./Deg. C switch – “Deg. F.”

· Output adjust coarse/fine – “As Required”.

4.7.4 Set the coarse and fine output controls on Item 2.4 for each of the temperatures required on the calibration checklist.

4.7.5 Record the indicated temperatures on the UUT for each temperature required by the calibration checklist.

4.7.6 Ensure all recorded temperature values are within tolerance.

4.7.7 Disconnect Item 2.4 temperature related calibration equipment and secure equipment.

4.7.8 Ensure T/C connector for normal clave operation are connected to its proper location.

4.8 Calibration Completion

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

4.8.2 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.

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

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

CONTROL PANEL - LOWER
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FIGURE 4

CONNECTIONS FOR PRESSURE TESTING
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FIGURE 5

PRESSURE CALIBRATOR
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FIGURE 6

CLAVE PRESSURE TRANSMITTER
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FIGURE 7

CONTROL PANEL INDICATORS


FIGURE 8

CLAVE FLOW TRANSMITTER



FIGURE 9

PRESSURE CALIBRATOR
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FIGURE 10

CLAVE TEMPERATURE


FIGURE 11

RTD CONNECTOR



FIGURE 12

AUTODATA 9


FIGURE 13

AUTODATA 9 BOX


FIGURE 14

ARMING SWITCH
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APPENDIX A

CLAVE 3 CONTROL PANEL

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________                 ___CLAVE 3 CONTROL PANEL                        ______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:  N30.2-209.1                              _  ____

	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
	SWJ (STATOR WATER JACKET) FLOW CALIBRATION

	
	
	GPM
	GPM
	GPM
	
	GPM

	4.1.5
	SWJ Flow Rotormeter
	0.80
	
	
	
	0.70 to 0.90

	-
	N12.2-122
	1.20
	
	
	
	1.10 to 1.30

	-
	Attach Graph
	1.60
	
	
	
	1.50 to 1.70

	-
	
	2.00
	
	
	
	1.90 to 2.10

	-
	
	2.40
	
	
	
	2.30 to 2.41

	-
	
	3.00
	
	
	
	2.90 to 3.10

	4.2
	STATOR WATER JACKET PRESSURE

	
	
	PSI
	PSI
	PSI
	
	PSI

	4.2.5
	SWJ Inlet Pressure
	20.0
	
	
	
	18.0 to 22.0

	-
	N11.1-278
	40.0
	
	
	
	38.0 to 42.0

	-
	
	60.0
	
	
	
	58.0 to 62.0

	-
	
	80.0
	
	
	
	78.0 to 82.0

	-
	
	100.0
	
	
	
	98.0 to 102.0

	
	
	PSID
	PSID
	PSID
	
	PSID

	4.2.11
	SWJ Delta Pressure
	6.0
	
	
	
	5.7 to 6.3

	-
	N11.3-51
	12.0
	
	
	
	11.7 to 12.3

	-
	
	20.0
	
	
	
	19.7 to 20.3

	-
	
	30.0
	
	
	
	29.7 to 30.3

	4.8
	CALIBRATION COMPLETION

	4.8.1
	Review Data
	(  ) CK.
	
	
	
	

	4.8.2
	List Standards
	(  ) CK.
	
	
	
	

	4.8.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.8.4
	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.
	
	

	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________                 ___CLAVE 3 CONTROL PANEL                        ______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:  N30.2-209                                _  ____

	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.
	
	
	
	

	4.3
	CLAVE TEMPERATURE

	
	
	°F
	°F
	°F
	
	°F

	4.3.5
	N5.2-41
	100.0
	
	
	
	85.0 to 115.0

	-
	
	200.0
	
	
	
	185.0 to 215.0

	-
	
	480.0
	
	
	
	465.0 to 495.0

	-
	
	525.0
	
	
	
	510.0 to 540.0

	-
	
	550.0
	
	
	
	535.0 to 565.0

	4.4
	CLAVE FLOW

	
	STD. PSI
	GPM
	GPM
	GPM
	
	GPM

	4.4.8
	N12.2-125            0.50
	52.0
	
	
	
	47.0 to 57.0

	-
	1.00
	74.0
	
	
	
	69.0 to 79.0

	-
	2.00
	104.0
	
	
	
	99.0 to 109.0

	-
	3.00
	127.0
	
	
	
	122.0 to 132.0

	-
	4.00
	148.0
	
	
	
	143.0 to 153.0

	-
	5.00
	164.0
	
	
	
	159.0 to 169.0

	-
	6.00
	181.0
	
	
	
	176.0 to 186.0

	-
	7.00
	195.0
	
	
	
	190.0 to 200.0

	4.5
	CLAVE PRESSURE

	
	
	PSI
	PSI
	PSI
	
	PSI

	4.5.5
	N11.1-281
	700.0
	
	
	
	680.0 to 720.0

	-
	
	1000.0
	
	
	
	980.0 to 1020.0

	-
	
	1500.0
	
	
	
	1480.0 to 1520.0

	-
	
	1800.0
	
	
	
	1780.0 to 1820.0

	-
	
	2000.0
	
	
	
	1980.0 to 2020.0

	-
	
	2200.0
	
	
	
	2180.0 to 2220.0

	4.8
	CALIBRATION COMPLETION

	4.8.1
	Review Data
	(  ) CK.
	
	
	
	

	4.8.2
	List Standards
	(  ) CK.
	
	
	
	

	4.8.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.8.4
	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.
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

______________ ___CLAVE 3 CONTROL PANEL (AUTODATA 9)           ______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:  N16.7-2                                _  ____

	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.
	
	
	
	

	4.6
	RTD CALIBRATION

	
	Ohms
	°F
	°F
	°F
	
	°F

	4.6.6
	N16.7-2.2           127.2
	50.1
	
	
	
	45.1 to 55.1

	-
	148.1
	100.0
	
	
	
	95.0 to 105.0

	-
	194.6
	199.9
	
	
	
	194.9 to 204.9

	-
	247.9
	300.0
	
	
	
	295.0 to 305.0

	-
	308.7
	400.0
	
	
	
	395.0 to 405.0

	-
	380.4
	500.0
	
	
	
	495.0 to 505.0

	-
	464.1
	600.0
	
	
	
	595.0 to 605.0

	4.7
	THERMOCOUPLE CALIBRATION

	4.7.5
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	Channel 30
	50.0
	
	
	
	45.0 to 55.0

	-
	N16.7-2.3
	100.0
	
	
	
	95.0 to 105.0

	-
	
	200.0
	
	
	
	195.0 to 205.0

	-
	
	300.0
	
	
	
	295.0 to 305.0

	-
	
	400.0
	
	
	
	395.0 to 405.0

	-
	
	500.0
	
	
	
	495.0 to 505.0

	-
	
	600.0
	
	
	
	595.0 to 605.0

	-
	Channel 22
	50.0
	
	
	
	45.0 to 55.0

	-
	N16.7-2.6
	100.0
	
	
	
	95.0 to 105.0

	-
	
	200.0
	
	
	
	195.0 to 205.0

	-
	
	300.0
	
	
	
	295.0 to 305.0

	-
	
	400.0
	
	
	
	395.0 to 405.0

	-
	
	500.0
	
	
	
	495.0 to 505.0

	-
	
	600.0
	
	
	
	595.0 to 605.0

	4.8
	CALIBRATION COMPLETION

	4.8.1
	Review Data
	(  ) CK.
	
	
	
	

	4.8.2
	List Standards
	(  ) CK.
	
	
	
	

	4.8.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.8.4
	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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