Marine Mechanical Corporation[image: image1.png]DT DT .

3





24703 Euclid Avenue

Cleveland, OH 44117


	PROCEDURE NO.
	
	
	
	
	REV.
	

	
	CAL-I-3013
	
	
	
	 D
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	CALIBRATION OF CLAVE 4 MECH 

TEST EQUIPMENT

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	DATE
	
	
	
	
	
	
	

	11/7/05
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	REVISION
	
	
	
	
	
	

	D
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	PREPARED BY:
	
	
	
	
	
	

	
	
	
	
	
	

	D. NOWAK
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	ACCEPTED BY:
	
	
	
	
	
	

	
	DESIGN

ENG’R
	PRODUCT

ENG’R
	TEST

ENG’R
	QUALITY

CONTROL
	ASSEMBLY

SUPERVISOR
	MAT’L

ENG’R
	CALIB-

RATION

	INITIALS
	
	
	
	
	
	
	

	DATE
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Record of Revisions

	Rev.
	Date
	Description of Revision
	Pages Affected
	Author

	
	
	
	
	

	-
	10/16/01
	Initial Release
	ALL
	K. Stambaugh

	
	
	
	
	

	A
	11/29/01
	Modified instructions on what to do in case of out of tolerance condition
	1.0
	

	
	
	Removed Note
	4.6.1
	K. Stambaugh

	
	
	Added valve closing instruction
	4.6.5
	

	
	
	Added references to signal conditioners.
	Appendix A
	

	
	
	Removed –V  settings from peak voltage measurements
	Appendix A
	

	
	
	Fixed significant digits in several places
	Appendix A
	

	
	
	Changed clave pressure target value from 1900 to 2000 in order to accommodate actual available weights.
	Appendix A
	

	B
	10/09/02
	Removed steps 4.1.2 and first sentence of 4.1.13 – do not need to turn Daytronics ON
	4.1

Appendix A
	D. Nowak

	
	
	Added NOTE on how to clear Daytronics display
	4.1.6
	

	
	
	Corrected “DAYTRONIC CALIBRATE”
	4.2
	

	
	
	Added sentence on switch setting when running fast insertions
	4.3.7
	

	
	
	Revised frequencies and tolerances for Arm Open/Rod Bottom Time Calibration
	Appendix A
	

	C
	2/26/04
	Added Stator Connector Temperature Calibration to paragraph 4.8 and resequenced steps
	4.8

Appendix A
	D. Nowak


Record of Revisions (Con’t)

	Rev.
	Date
	Description of Revision
	Pages Affected
	Author

	
	
	
	
	

	D
	11/7/05
	Added step to move standard for Phase Current Calibration
	4.1.7

Appendix A
	D. Nowak

	
	
	Changed Delta Pressure Gage to N11.3-53 and added instructions
	4.7.2

Appendix A
	

	
	
	Added separate area to record Rod Bottom Time Calibration
	Appendix A
	

	
	
	Added updated Calibration screen
	Figure 2
	

	
	
	Updated procedure for use of current calibration standards
	All
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


TABLE OF CONTENTS
1.0 INTRODUCTION AND DESCRIPTION

2.0 EQUIPMENT REQUIREMENTS

3.0 PRELIMINARY OPERATIONS

4.0 CALIBRATION PROCESS

APPENDICES:

A. CALIBRATION CHECKLIST

B. FIGURES

1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate the Clave 4 Test equipment needed to test a mechanism

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, 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

	Phase Current
	Range: -100 – 100 Amps

Accuracy: ±1 Amps
	A millivolt signal simulating a shunt output is applied and the results compared.

	Phase voltage
	Range: -100 – 100 Volts

Accuracy:  ±1 Volts
	Voltage applied at input and results compared.

	Mech Travel Speed
	Range:  0.2 – 8 HZ

Accuracy:  ±0.03 HZ
	Output of field driver is checked with Counter/Freq. Meter

	RTD
	Range:  50.1 – 200.1°F

Accuracy:  ±2°F
	RTD Resistance box used to simulate RTD response.

	Flow
	Range: 1.00 – 2.00 GPM

Accuracy:  ±0.1 GPM
	Flow response compared to standard flow meter

	Pressure
	Range:  0-100, 700-2200  

             PSIG

Accuracy:  ±2.0, 30 PSIG
	Pressure applied by standard and results compared

	Delta Pressure
	Range:  10 – 20 PSID

Accuracy:  ±0.3 PSID
	Pressure applied by standard and results compared

	J-Type T/C Measurements
	Range:  50-175, 200-600°F

Accuracy:  ±2.0°F
	T/C readings compared with T/C simulator output

	Mech Position
	Must Match
	Computer output must match RPI digital output.

	Arm open/ Rod Bottom times
	Range:  0-5 Sec.

Accuracy:  ±0.001 Sec
	Monitored periodic pulse input compared with measured response.


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
	Std. Voltmeter
	100mV/ 100V ±7.5μV/ 37μV
	Agilent 34401A DMM

	2.2
	Power supply
	±100V
	Power Supply

	2.3
	Function Generator
	TTL Levels
	Leader LFG-1310

	2.4
	Frequency Meter
	0-8 Hz
	Agilent 53132A 

Counter/Freq. Meter

	2.5
	RTD Resistance box
	100 – 200 Ohms ±.01% RDG
	F.R. Inc RTD-100

	2.6
	Std Flow Turbine w/ Display meter
	1-2 GPM  ±0.025 GPM
	Cox Flow Turbine & Display

	2.7
	Pressure Standard
	0-100 PSIG ±0.5PSIG
	Eaton Pressure Std.

	2.8
	Dead weight Tester
	700-2200 PSIG ±5 PSIG
	Mansfield & Green Dead Weight Tester

	2.9
	J-Type T/C Simulator
	50-175°F ± 0.5°F

200-600°F ± 0.5°F
	Analogic T/C Simulator


3.0 PRELIMINARY OPERATIONS

3.1 Gather all necessary equipment to perform the calibration.  Ensure that all standards are not past due on calibration.

3.2 Visually inspect the UUT, Unit Under Test, for any signs of dirt or damage.  If it does not affect calibration clean or repair as necessary.

3.3 Activate “CLAVE 4 MECHANISM HOT TEST” program located on the Clave 4 Mechanism Control PC.  To activate double click the icon with preceding title.

3.4 Click on the CALIBRATION switch as shown in Figure 1 to activate the calibration screen.  This screen see (Figure 2) will show all data necessary to calibrate the computer portion of the data system.  If there is any difficulty in bringing up the computer program please notify the cognizant test engineer.

3.5 Record the revision number on the Calibration Checklist

4.0 CALIBRATION PROCESS

Test results will be recorded on the Calibration Checklist (Appendix A) at the end of this procedure.

4.1 Phase Current Calibration

4.1.1 Disconnect J10 on the wall mounted service box.  See Figure 3.

4.1.2 Connect the output of the power supply (item 2.2) to the banana jack labeled DAYTRONIC CURRENT CAL.  Ref. Figure 4

4.1.3 Connect a standard digital voltmeter (item 2.1) to the output of the power supply to verify its output.

4.1.4 Set the CURRENT switch to the (A position.  Ref Figure 4.

4.1.5 Press the F1 “PEAK DISPLAY” button on the Daytronics 4060.

4.1.6 Apply the voltages listed in the Calibration Checklist and record the results as seen on the Daytronics 4060 and computer display labeled “PEAK PHASE CURRENT”. 

NOTE: If display results do not change when a new voltage is applied, flip test lead plug from power source from “+” to “-“ to “+” to “-“ till display resets. This is required for peak reading display, display shows “+” readings only.

4.1.7 Move the output of the power supply (item 2.2) to the banana jack labeled DAYTRONIC PHASE A (B, C).

4.1.8 Press the F3 “LIVE DISPLAY” button on the Daytronics 4060.

4.1.9 Set the CURRENT switch to the (A ((B, (C) position.

4.1.10 Apply the voltages listed in the Calibration Checklist and record the results as seen on the Daytronics 4060 and computer display labeled “PHASE A (B, C) CURRENT”.

4.1.11 Repeat 4.1.7 and 4.1.10 for the other two phases.

4.1.12 Power off and disconnect equipment from the instrumentation rack.

4.1.13 Place the CURRENT switch to the (A position.

4.1.14 Reconnect J10 on the wall mounted service box.

4.2 Phase Voltage Calibration

4.2.1 Turn the DAYTRONIC CALIBRATE switch to the ON position.  Ref. Figure 4.

4.2.2 Connect the output of the power supply (item 2.2) to the banana jack labeled VOLTAGE CAL.  Ref. Figure 4.

4.2.3 Connect a standard digital voltmeter (item 2.1) to the output of the power supply to verify its output.

4.2.4 Apply the voltages listed in the Calibration Checklist and record the results as seen on the Simpson meter and computer display ”PHASE A-B VOLTAGE”.

4.2.5 Power off and disconnect equipment from the instrumentation rack.

4.2.6 Turn the DAYTRONIC CALIBRATE Switch to the OFF position.

4.3 Mech Travel Speed Control Calibration

4.3.1 Connect a standard frequency meter (Item 2.4) to the SPEED CAL OUT BNC connector.  Ref. Figure 4.

4.3.2 Turn the COMP. MAN. switch to the MAN. position.  Ref. Figure 4.

4.3.3 Press the SCRAM RESET button.  Ref. Figure 4.

4.3.4 Turn the SHIM switch to the IN position. Ref. Figure 4.

4.3.5 Turn the AMPS/SEC switch to the 5.0 position. Ref. Figure 4.

4.3.6 Turn and hold the CURRENT switch to the INC position for approximately 10 seconds. Ref. Figure 4.

4.3.7 Turn the SPEED switch to the various speeds indicated on the Calibration Checklist and record the results from the standard frequency meter.  Ref. Figure 4.

NOTE: To record “FASTEST SPEED” the CAL/COMPUTER. Switch must be in the COMPUTER position.

Note:  The actual speed values are not listed in this procedure to avoid any classification issues. 

4.3.8 Simultaneously press both SCRAM buttons.  Ref. Figure 4.

4.3.9 Turn the COMP. MAN. switch to the COMP. position.

4.3.10 Disconnect the standard frequency meter.

4.4 RTD Measurement Calibration

4.4.1 Connect the standard RTD resistance box (Item 2.5) to pins 1 & 3 of the RTD connector located near clave 4.

4.4.2 Press button 4 on the Daytronics channel caller. Ref. Figure 5.

4.4.3 Apply the resistances listed on the Calibration checklist and record the results as seen on the Daytronics 9530 display (Ref. Figure 5.) and computer display “RTD”.

4.4.4 Disconnect the standard RTD resistance box from the RTD connector.

4.5 Flow Calibration

4.5.1 Verify that cooling water flow is shut off.

4.5.2 Connect the standard flow turbine (Item 2.6) to the stator water jacket cooling water inlet and outlet hoses located near clave 4.  Make sure that the water flow is in the direction indicated by the arrow on the flow turbine.

4.5.3 Connect the standard flow turbine meter to the standard flow turbine.

4.5.4 Set cooling water temperature to 105°F ±5°F.  Water flow will be necessary to do this.

4.5.5 Press button 3 on the Daytronics channel caller.  Ref. Figure 5.

4.5.6 Establish the water flow rates listed in the Calibration checklist and record the values seen on the rotometer, Daytronics display and the computer display “COOLING WATER FLOW RATE”.

4.5.7 Turn off cooling water flow and purge the system with grade A water.

4.5.8 Disconnect equipment and purge the standard flow turbine with alcohol.

4.6 Pressure Calibration

Clave Pressure

4.6.1 Connect the standard dead weight tester (Item 2.8) to the clave pressure transducer located in the basement.

4.6.2 Press button 1 on the Daytronics channel caller.  Ref. Figure 5.

4.6.3 Apply the pressures listed in the Calibration Checklist and record the values seen on the Daytronics display and the computer display “”CLAVE PRESSURE”

4.6.4 Disconnect the standard dead weight tester from the transducer.  Allow the hose to dry before putting it away.

Stator Inlet Pressure

4.6.5 Remove the cap from the connector located next to the stator inlet pressure gage and connect the pressure standard (Item 2.7).  Turn valve below gage from TEST to CAL.  Close both halves for delta pressure gage isolation and bleed.  Ref. Figure 6.

4.6.6 Press button 0 on the Daytronics channel caller.  Ref. Figure 5.

4.6.7 Apply the pressures listed in the Calibration Checklist and record the values seen on the stator inlet pressure gage, Daytronics display and the computer display “INLET COOLING WATER PRES.”.

4.6.8 Disconnect the pressure standard, reinstall cap and return valve to TEST position.

Stator Outlet Pressure

4.6.9 Connect the pressure standard to the connector located next to the stator outlet pressure gage. Turn valve below gage from TEST to CAL.  Ref. Figure 6.

4.6.10 Apply the pressures listed in the Calibration Checklist and record the values seen on the stator outlet pressure gage.

4.6.11 Disconnect the pressure standard, reinstall cap and return valve to TEST position.

4.7 Delta Pressure Calibration

4.7.1 Remove the cap from the connector located next to the delta pressure gage and connect the pressure standard (Item 2.7).  Ref. Figure 6.

4.7.2 Place the Delta Pressure Gage Bleed Valves, reference Figure 6, in the open position.

4.7.3 Press button 2 on the Daytronics channel caller.  Ref. Figure 5.

4.7.4 Apply the pressures listed in the Calibration Checklist and record the values seen on the delta pressure gage, Daytronics display and the computer display “DELTA COOLING WATER PRES.”.

4.7.5 Disconnect the pressure standard and reinstall cap.

4.8 J-Type Thermocouple Signal Calibrations

4.8.1 Unplug the stator inlet thermocouple located near clave 4.  The thermocouple wire has the label “IBM INLET” on it. 

4.8.2 Connect the standard thermocouple simulator (Item 2.9) to the mating thermocouple connector and set the simulator up for J-Type output.

4.8.3 Apply the temperatures listed in the Calibration Checklist and record the values seen on the computer display “STATOR INLET WATER TEMP.”

4.8.4 Disconnect the simulator and plug the connector back into the thermocouple.

4.8.5 Unplug the stator outlet thermocouple located near clave 4.  The thermocouple wire has the label “IBM OUTLET” on it. 

4.8.6 Connect the standard thermocouple simulator (Item 2.9) to the mating thermocouple connector and set the simulator up for J-Type output.

4.8.7 Apply the temperatures listed in the Calibration Checklist and record the values seen on the computer display “STATOR OUTLET WATER TEMP.”

4.8.8 Disconnect the simulator and plug the connector back into the thermocouple.

4.8.9 Unplug the motor tube thermocouple located near clave 4. 

4.8.10 Connect the standard thermocouple simulator (Item 2.9) to the mating thermocouple connector and set the simulator up for J-Type output.

4.8.11 Apply the temperatures listed in the Calibration Checklist and record the values seen on the computer display “MOTOR TUBE TEMP.”

4.8.12 Disconnect the simulator and plug the connector back into the thermocouple.

4.8.13 Unplug the stator connector temperature thermocouple located near clave 4.

4.8.14 Connect the standard thermocouple simulator (Item 2.9) to the mating thermocouple connector and set the simulator for J-Type output.

4.8.15 Apply the temperatures listed in the Calibration Checklist and record the values seen on the computer display “STATOR CONN TEMP”.

4.8.16 Disconnect the simulator and plug the connector back into the thermocouple.

4.8.17 Unplug the clave temperature thermocouple located in the basement on the north side of the clave.  This is a dual thermocouple installed on the water inlet system.  The thermocouple plug on the right is the one needed.

4.8.18 Connect the standard thermocouple simulator (Item 2.9) to the mating thermocouple connector and set the simulator up for J-Type output.

4.8.19 Apply the temperatures listed in the Calibration Checklist and record the values seen on the computer display “CLAVE TEMP.”

4.8.20 Disconnect the simulator and plug the connector back into the thermocouple.

4.9 Mech Position Calibration

Note:  Due to classification issues no numbers will be documented during this portion of the calibration.

4.9.1 Connect a slave position indicator (PI) to the J4 RPI connector located on the back of the instrumentation rack the houses the HP 1300B mainframe.

4.9.2 Place an A1G magnet assembly on the magnet assy spacer (T/N 523236) and set the spacer on the slave PI near the bottom.

4.9.3 Compare the RPI digital display (Ref Figure 4) with the computer display “RPI POSITION”.  They must match.

4.9.4 Place an A1G magnet assembly on the magnet assy spacer (T/N 523236) and set the spacer on the slave PI near the middle.

4.9.5 Compare the RPI digital display (Ref Figure 4) with the computer display “RPI POSITION”.  They must match.

4.9.6 Place an A1G magnet assembly on the magnet assy spacer (T/N 523236) and set the spacer on the slave PI near the Top.

4.9.7 Compare the RPI digital display (Ref Figure 4) with the computer display “RPI POSITION”.  They must match.

4.9.8 Disconnect slave PI and plug in connector previously connected to J4.

4.10 Arm Open / Rod bottom Time Calibration

4.10.1 Configure a waveform generator (Item 2.3) for TTL output (The use of an oscilloscope may be necessary) and connect the output of the generator to the TIME CAL input.  Ref. Figure 4.

4.10.2 Connect a standard frequency meter (Item 2.4) to the output of the waveform generator to verify its frequency output.

4.10.3 Set the CAL COMPUTER switch located below the TIME CAL input  to the CAL position.

4.10.4 Apply the frequency listed in the Calibration Check list.

4.10.5 Using the mouse, click on the [INITIALIZE TIMER] button located on the computer screen.

4.10.6 Wait until the signal would have a chance to repeat. 

Example:  A .2Hz signal will need at least 10 seconds.

4.10.7 Using the mouse, click on the [RUN TIMER] button located on the computer screen

4.10.8 Record the times displayed on the computer display.

4.10.9 Repeat Steps 4.10.4 – 4.10.8 for the frequencies listed in the Calibration Checklist.

4.10.10 Set the CAL COMPUTER switch located below the TIME CAL input to the COMPUTER position.

4.11 Calibration Completion

4.11.1 Review all obtained data on the Calibration Checklist ensuring completeness.

4.11.2 List all calibration standards measurement equipment used for comparison purposes on the Calibration Checklist.  If they are already listed elsewhere they may be referenced.

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

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

APPENDIX A

CALIBRATION OF CLAVE 4 MECH 

TEST EQUIPMENT

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4_MECH TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	3.1
	All Standards In Cal.
	(  ) CK.
	
	
	
	

	3.2
	Visual Inspection
	(  ) CK.
	
	
	
	

	3.5
	Computer Program Revision
	Record
	
	
	
	

	4.0
	CALIBRATION PROCESS

	4.1
	PHASE CURRENT CALIBRATION

	4.1.6
	Peak Current
	mV
	A
	A
	
	A

	-
	Daytronics Mainframe
	0
	
	
	
	-1 to 1

	-
	N1.10-257
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.6
	Peak Current
	mV
	A
	A
	
	A

	-
	Computer Display
	0
	
	
	
	-1 to 1

	-
	N1.2-133
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.10
	( A Current
	mV
	A
	A
	
	A

	-
	Daytronics Mainframe
	-100
	
	
	
	-101 to –99

	-
	N1.10-257
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-310
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.10
	( A Current
	mV
	A
	A
	
	A

	-
	Computer Display
	-100
	
	
	
	-101 to –99

	-
	N1.2-133
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-310
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	The recording of false, fictitious statements on these documents may be punished as a felony under Federal Statutes.
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4_MECH TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.1.11
	( B Current
	mV
	A
	A
	
	A

	-
	Daytronics Mainframe
	-100
	
	
	
	-101 to –99

	-
	N1.10-257
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-311
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.11
	( B Current
	mV
	A
	A
	
	A

	-
	Computer Display
	-100
	
	
	
	-101 to –99

	-
	N1.2-133
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-311
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.11
	( C Current
	mV
	A
	A
	
	A

	-
	Daytronics Mainframe
	-100
	
	
	
	-101 to –99

	-
	N1.10-257
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-312
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.11
	( C Current
	mV
	A
	A
	
	A

	-
	Computer Display
	-100
	
	
	
	-101 to –99

	-
	N1.2-133
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-312
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.1.13
	Current Switch in ( A Position
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	The recording of false, fictitious statements on these documents may be punished as a felony under Federal Statutes.
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4______________________            _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.2
	PHASE VOLTAGE CALIBRATION

	4.2.4
	( A-B Voltage
	V
	V
	V
	
	V

	-
	Simpson Meter
	-100
	
	
	
	-101 to –99

	-
	N1.4-25
	-50
	
	
	
	-51 to –49

	-
	
	0
	
	
	
	-1 to 1

	-
	
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.2.4
	( A-B Voltage
	V
	V
	V
	
	V

	-
	Computer Display
	-100
	
	
	
	-101 to –99

	-
	N1.2-133
	-50
	
	
	
	-51 to –49

	-
	Signal Conditioner
	0
	
	
	
	-1 to 1

	-
	N16.2-313
	50
	
	
	
	49 to 51

	-
	
	100
	
	
	
	99 to 101

	4.2.6
	DAYTRON CALIBRATE switch in OFF position
	(  ) CK.
	
	
	
	

	4.3
	MECH TRAVEL SPEED CONTROL CALIBRATION

	4.3.7
	Applied Speeds
	FPM
	Hz
	Hz
	
	Hz

	-
	N16.7-63
	Slowest
	
	
	
	0.17 to 0.23

	-
	
	Medium
	
	
	
	0.82 to 0.88

	-
	
	Fast
	
	
	
	1.30 to 1.36

	-
	
	Fastest
	
	
	
	7.97 to 8.03

	4.4
	RTD MEASUREMENT CALIBRATION

	4.4.3
	Applied Resistance
	OHMS
	°F
	°F
	
	°F

	-
	Daytronic Display
	127.2
	
	
	
	48.1 to 52.1

	-
	N16.2-356
	143.8
	
	
	
	88.0 to 92.0

	-
	Signal Conditioner
	152.2
	
	
	
	108.1 to 112.1

	-
	N16.2-319
	156.9
	
	
	
	118.1 to 122.1

	-
	
	165.9
	
	
	
	138.1 to 142.1

	-
	
	170.5
	
	
	
	148.1 to 152.1

	-
	
	194.7
	
	
	
	198.1 to 202.1

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	The recording of false, fictitious statements on these documents may be punished as a felony under Federal Statutes.
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CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4______________________            _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.4.3
	Applied Resistance
	OHMS
	°F
	°F
	
	°F

	-
	Computer Display
	127.2
	
	
	
	48.1 to 52.1

	-
	N1.2-133
	143.8
	
	
	
	88.0 to 92.0

	-
	Signal Conditioner
	152.2
	
	
	
	108.1 to 112.1

	-
	N16.2-319
	156.9
	
	
	
	118.1 to 122.1

	-
	
	165.9
	
	
	
	138.1 to 142.1

	-
	
	170.5
	
	
	
	148.1 to 152.1

	-
	
	194.7
	
	
	
	198.1 to 202.1

	4.5
	FLOW CALIBRATION

	4.5.4
	Cooling Water Temp.

105°F ± 5°F
	(  ) CK.
	
	
	
	

	4.5.6
	Flow Rate
	GPM
	STD GPM
	GPM
	
	GPM

	-
	Rotometer
	1.0
	
	
	
	0.90 to 1.10

	-
	N12.2-399
	1.2
	
	
	
	1.10 to 1.30

	-
	
	1.4
	
	
	
	1.30 to 1.50

	-
	
	1.6
	
	
	
	1.50 to 1.70

	-
	
	1.8
	
	
	
	1.70 to 1.90

	-
	
	2.0
	
	
	
	1.90 to 2.10

	4.5.6
	Flow Rate
	STD GPM
	GPM
	GPM
	
	GPM

	-
	Daytronics Display
	1.000
	
	
	
	0.90 to 1.10

	-
	N13.2-356
	1.200
	
	
	
	1.10 to 1.30

	-
	Cox Turbine
	1.400
	
	
	
	1.30 to 1.50

	-
	N12.2-126
	1.600
	
	
	
	1.50 to 1.70

	-
	Daytronics Sig. Cond.
	1.800
	
	
	
	1.70 to 1.90

	-
	N16.2-319
	2.000
	
	
	
	1.90 to 2.10

	4.5.6
	Flow Rate
	STD GPM
	GPM
	GPM
	
	GPM

	-
	Computer Display
	1.000
	
	
	
	0.90 to 1.10

	-
	N1.2-133
	1.200
	
	
	
	1.10 to 1.30

	-
	Cox Turbine
	1.400
	
	
	
	1.30 to 1.50

	-
	N12.2-126
	1.600
	
	
	
	1.50 to 1.70

	-
	Daytronics Sig. Cond.
	1.800
	
	
	
	1.70 to 1.90

	-
	N16.2-319
	2.000
	
	
	
	1.90 to 2.10
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TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4_MECH TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.6
	PRESSURE CALIBRATION

	4.6.3
	Clave Pressure
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Daytronics Display
	700
	
	
	
	670 to 730

	-
	N16.2-356
	1000
	
	
	
	970 to 1030

	-
	Rosemount  Xducer
	1300
	
	
	
	1270 to 1330

	-
	N11.11-200
	1600
	
	
	
	1570 to 1630

	-
	Daytronics Sig. Cond.
	2000
	
	
	
	1970 to 2030

	-
	N16.2-130
	2200
	
	
	
	2170 to 2230

	4.6.3
	Clave Pressure
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Computer Display
	700
	
	
	
	670 to 730

	-
	N1.2-133
	1000
	
	
	
	970 to 1030

	-
	Rosemount  Xducer
	1300
	
	
	
	1270 to 1330

	-
	N11.11-200
	1600
	
	
	
	1570 to 1630

	-
	Daytronics Sig. Cond.
	2000
	
	
	
	1970 to 2030

	-
	N16.2-319
	2200
	
	
	
	2170 to 2230

	4.6.7
	Stator Inlet Pressure
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Gage
	0.0
	
	
	
	-2.0 to 2.0

	-
	N11.1-209
	20.0
	
	
	
	18.0 to 22.0

	-
	
	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

	4.6.7
	Stator Inlet Pressure
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Daytronics Display
	0.0
	
	
	
	-2.0 to 2.0

	-
	N16.2-356
	20.0
	
	
	
	18.0 to 22.0

	-
	Teledyne Xducer
	40.0
	
	
	
	38.0 to 42.0

	-
	N11.11-201
	60.0
	
	
	
	58.0 to 62.0

	-
	Daytronics Sig. Cond.
	80.0
	
	
	
	78.0 to 82.0

	-
	N16.2-316
	100.0
	
	
	
	98.0 to 102.0

	4.6.7
	Stator Inlet Pressure
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Computer Display
	0.0
	
	
	
	-2.0 to 2.0

	-
	N1.2-133
	20.0
	
	
	
	18.0 to 22.0

	-
	Teledyne Xducer
	40.0
	
	
	
	38.0 to 42.0

	-
	N11.11-201
	60.0
	
	
	
	58.0 to 62.0

	-
	Daytronics Sig. Cond.
	80.0
	
	
	
	78.0 to 82.0

	-
	N16.2-316
	100.0
	
	
	
	98.0 to 102.0
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CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4_MECH TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.6.10
	Stator Outlet Pressure
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Gage
	0.0
	
	
	
	-2.0 to 2.0

	-
	N11.1-210
	20.0
	
	
	
	18.0 to 22.0

	-
	
	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

	4.7
	DELTA PRESSURE CALIBRATION

	4.7.4
	Delta Pressure
	PSID
	PSID
	PSID
	
	PSID

	-
	Gage
	10.0
	
	
	
	9.7 to 10.3

	-
	N11.3-53
	15.0
	
	
	
	14.7 to 15.3

	-
	
	18.0
	
	
	
	17.7 to 18.3

	-
	
	20.0
	
	
	
	19.7 to 20.3

	4.7.4
	Delta Pressure
	PSID
	PSID
	PSID
	
	PSID

	-
	Xducer N11.11-12
	10.0
	
	
	
	9.7 to 10.3

	-
	Sig. Cond. N16.2-318
	15.0
	
	
	
	14.7 to 15.3

	-
	Daytronics Display 
	18.0
	
	
	
	17.7 to 18.3

	-
	N16.2-356
	20.0
	
	
	
	19.7 to 20.3

	4.7.3
	Delta Pressure
	PSID
	PSID
	PSID
	
	PSID

	-
	Xducer N11.11-12
	10.0
	
	
	
	9.7 to 10.3

	-
	Sig. Cond. N16.2-318
	15.0
	
	
	
	14.7 to 15.3

	-
	Computer Display
	18.0
	
	
	
	17.7 to 18.3

	-
	N1.2-133
	20.0
	
	
	
	19.7 to 20.3

	4.8
	J-TYPE THERMOCOUPLE SIGNAL CALIBRATIONS

	4.8.3
	Stator Inlet Temp.
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	50.0
	
	
	
	48.0 to 52.0

	-
	N1.2-133
	75.0
	
	
	
	73.0 to 77.0

	-
	
	100.0
	
	
	
	98.0 to 102.0

	-
	
	125.0
	
	
	
	123.0 to 127.0

	-
	
	150.0
	
	
	
	148.0 to 152.0

	-
	
	175.0
	
	
	
	173.0 to 177.0
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CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4______________________            _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.8.7
	Stator Outlet Temp.
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	50.0
	
	
	
	48.0 to 52.0

	-
	N1.2-133
	75.0
	
	
	
	73.0 to 77.0

	-
	
	100.0
	
	
	
	98.0 to 102.0

	-
	
	125.0
	
	
	
	123.0 to 127.0

	-
	
	150.0
	
	
	
	148.0 to 152.0

	-
	
	175.0
	
	
	
	173.0 to 177.0

	4.8.11
	Motor Tube Temp.
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	50.0
	
	
	
	48.0 to 52.0

	-
	N1.2-133
	75.0
	
	
	
	73.0 to 77.0

	-
	
	100.0
	
	
	
	98.0 to 102.0

	-
	
	125.0
	
	
	
	123.0 to 127.0

	-
	
	150.0
	
	
	
	148.0 to 152.0

	-
	
	175.0
	
	
	
	173.0 to 177.0

	4.8.15
	Stator Conn. Temp.
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	50.0
	
	
	
	48.0 to 52.0

	-
	N1.2-133
	75.0
	
	
	
	73.0 to 77.0

	-
	
	100.0
	
	
	
	98.0 to 102.0

	-
	
	125.0
	
	
	
	123.0 to 127.0

	-
	
	150.0
	
	
	
	148.0 to 152.0

	-
	
	175.0
	
	
	
	173.0 to 177.0

	4.8.19
	Clave Temp.
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	200.0
	
	
	
	198 to 202

	-
	N1.2-133
	300.0
	
	
	
	298 to 302

	-
	
	400.0
	
	
	
	398 to 402

	-
	
	500.0
	
	
	
	498 to 502

	-
	
	600.0
	
	
	
	598 to 602

	4.9
	MECH POSITION CALIBRATION

	4.9.3
	RPI Digital Display Matches Computer Display
	(  ) CK.
	
	
	
	

	4.9.5
	RPI Digital Display Matches Computer Display
	(  ) CK.
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TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF CLAVE 4_MECH TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-310    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.9.7
	RPI Digital Display Matches Computer Display
	(  ) CK.
	
	
	
	

	4.10
	ARM OPEN/ROD BOTTOM TIME CALIBRATION

	4.10.4
	Apply Freq.
	Hz
	S
	S
	
	S

	4.10.8
	ARM OPEN
	.2
	
	
	
	4.999 to 5.001

	-
	Computer Display
	.4
	
	
	
	2.499 to 2.501

	-
	N2.1-228
	1.0
	
	
	
	.999 to 1.001

	-
	
	2.0
	
	
	
	.499 to .501

	-
	ROD BOTTOM
	.2
	
	
	
	4.981 to 4.983

	-
	Computer Display
	.4
	
	
	
	2.481 to 2.483

	-
	N2.1-228
	1.0
	
	
	
	.981 to .983

	-
	
	2.0
	
	
	
	.481 to .483

	4.11
	CALIBRATION COMPLETION

	4.11.1
	Review Data
	(  ) CK.
	
	
	
	

	4.11.2
	List Standards
	(  ) CK.
	
	
	
	

	4.11.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.11.4
	Sign and Date
	(  ) CK.
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