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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate the Flowstand test equipment needed to test a part.

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

	Voltage
	Range: 0 - 200 Volts

Accuracy:  ±1 Volts
	Voltage applied by system power source at input and results compared.

	Current
	Range:  0 – 80 Amps

Accuracy:  ±0.1 Amps
	Voltage applied by DC power source across shunt at input and results compared

	Shunt Resistance
	Range: See Calibration Requirement Sheet

Accuracy: See Calibration Requirement Sheet
	Tested by applying a known current to the shunt. The response is measured and the resistance calculated.

	Temperature
	Range:  32 - 300°F

Accuracy:  ±3°F
	Temperature applied by temperature calibrator at input and results compared

	Flow
	Range: 0.5-3.0 GPM

Accuracy: ± 0.05 GPM
	Tested by applying a known flow to the flow turbine and results compared.

	Pressure
	Range: 0-100 PSIG

Accuracy: ± 0.5 PSIG
	Gage compared against a standard pressure.

	Delta Pressure
	Range: 0-50 PSID

Accuracy: See Calibration Requirement Sheet
	Gage compared against a standard pressure.


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 DMM
	Range: 100 Volts

Accuracy: +/- 37μV
	Agilent 34401A

	2.2
	Temperature Calibrator
	“J” Type Thermocouple

Range: 40° - 696° F

Resolution: 0.1° F

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

(SC1.13-50)

	2.3
	Flow
	Range: 10 – 5000 Hz

Accuracy: +/- 0.2% RDG
	Cox Digital Indicator 8550

(SC16.2-295)

	2.4
	GPM
	Range: 0.5-4.0 GPM

Accuracy: +/- .25% F.S. rdg
	Flow Turbine

(SC12.3-8 or -9)

	2.5
	Low Pressure Gage Calibrator
	Range: 0-100 Psig

Accuracy: +/- 0.2% F.S.
	Eaton VPC5100BB

(SC11.1-700)

	2.6
	Standard Shunt
	Range: 0-300 Amps

Accuracy: +/- 0.33% F.S.
	Leeds and Northrup

300 A/ 0.001 Ω

(SC7.1-51)


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 Turn on the power to the Flowstand by having the “Control Power” switch turned to ON and let system warm up for at least 30 minutes.
3.4 Place the following control switches to the following positions:

A. Power Supply Heater Pump switch – Manual
B. Flow Control switch – Manual

C. Manual Pump Start – depress
3.5 Click on “MONITOR” icon to activate the calibration screen.  This screen 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.

3.5.1 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 Temperature Calibration

4.1.1 Connect Item 2.2, Analogic Digi-Cal, to the flowstand thermocouples.

4.1.1.1 For core heater temperature, turn ON core heater power, Item 5 Figure 1 Plug the Analogic into the thermocouple connector found on the front panel of flowstand. Note that there are two core heater thermocouples connectors, one connected to the Omega DP462 and the computer and one connected to the core heater process controller.
4.1.1.2 For ambient temperature, plug the Analogic into the thermocouple connector found on the front panel of flowstand. Note that there are two ambient thermocouples, one connected to the Omega DP462 and one connected to the computer.
4.1.1.3 For inlet and outlet water temperature, unplug the thermocouple wire from the thermocouple found inside the flowstand cabinet, see Figure 2 Plug the thermocouple wire into the Analogic. Note that there are two sets of thermocouple wires, one connected to the Omega DP462 and one connected to the computer.

4.1.1.4 For water heater temperature, turn ON water heater, Item 13 Figure 1 Unplug the thermocouple wire from the thermocouple found inside the flowstand cabinet, see Figure 2 Plug the thermcouple wire into the Analogic. Note that there is one set of thermocouple wires connected to the water heater process controller, the controller is connected to the computer.

4.1.2 Set the Analogic for “J” Type thermocouple. 

4.1.3 Turn ON the Analogic and let warm up for at least 10 minutes

4.1.4 Apply temperature listed in Appendix A.

4.1.5 Record the results as seen on the appropriate Omega channel display, the appropriate computer display of the computer program or process controller.
4.1.6 When completed, turn the Analogic OFF and disconnect from flowstand.

4.2 Stator Voltage Calibration

4.2.1 Turn the Control Power “OFF”, if not already done so.

4.2.2 Attach Item 2.1, Standard DMM, to the stator connector using special Cal Aid plugs. Make sure the Cal Aid is attached to Pins “A” & “B” of the flowstand. Place prox switch near base of the flowstand cabinet.

4.2.3 Set DMM for 100 VDC.

4.2.4 Turn the DMM ON.

4.2.5 Turn “ON” the Control Power, see figure 1

4.2.6 Switch the Flow Control switch to Manual Mode, see figure 1

4.2.7 Depress the Manual Pump Start button, see figure 1

4.2.8 Apply voltages from Appendix A by using the lower/raise voltage switch on front panel.

4.2.9 
4.2.10 Record the results as seen on the appropriate Omega display and the appropriate computer display labeled “Stator Voltage” of the computer program.

4.2.11 When completed, lower voltage to “0” then turn “OFF” the Control Power, see figure 1

4.2.12 Turn the DMM OFF and disconnect from flowstand.

4.3 Stator Current/Shunt Calibration

4.3.1 Attach Item 2.6, Shunt, to the stator connector using special Cal Aid plugs. Make sure the Cal Aid is attached to Pins “A”  & “B” of the flowstand. Place prox switch near base of the flowstand cabinet.

4.3.2 Connect Item 2.1, DMM, to the shunt.

4.3.3 Set the DMM for the appropriate range of 100 mV range.

4.3.4 Turn ON the DMM and allow to warm up. 

4.3.5 Turn “ON” the Control Power, see Figure 1.

4.3.6 Switch the flow control switch to Manual Mode, see Figure 1

4.3.7 Adjust DC power source to apply 10.0 A to the internal shunt by reading the DMM by using the lower/raise voltage switch on front panel.

4.3.8 Record the voltage reported on the DMM, Item 2.1.

4.3.9 Calculate the resistance of the shunt.

Resistance (Ohms) = voltage (recorded in step 4.3.8)/10.0 Amps

4.3.10 Adjust DC power source to apply voltages which are listed in Appendix A by reading the DMM by using the lower/raise voltage switch on front panel.

4.3.11 Record the amperage results as seen on the appropriate Omega display and the appropriate computer display labeled “Stator Current” of the computer program.

4.3.12 When completed, lower voltage to “0” then turn “OFF” the control power, see Figure 1.

4.3.13 Turn the DMM OFF and disconnect from Flowstand.

4.4 Pressure Calibration (Pressure Transducer and Delta Pressure)

4.4.1 For Delta pressure gage, disconnect transducer from flowstand.

4.4.2 Record zero reading in Calibration Checklist.

4.4.3 Connect the hose provided by the standard Low Pressure Gage Calibrator, Item 2.5,  to the Test Port and to the UUT. If the UUT is a differential gage, connect the hose to the ‘input side’ (HI side) ‘bottom’ of UUT and cap off the ‘input side’ (HI side) ‘top’, see Figure 2 and allow the output side to be open to atmosphere. If the UUT is used in a liquid environment add another hose and allow the excess length to droop below the standard. Crack the line and drain the liquid.

4.4.4 Verify that the proper range is set on the standard and that the display setting “Pressure” is selected.

4.4.5 Zero the standard by pressing the button labeled “Zero”.

4.4.6 Set the pressure limit to approximately 10% above the maximum target pressure of the UUT. This is done using the pressure limit control valve on the standard. The pressure Limit Monitor gage indicates the setting.

4.4.7 Apply the target pressure as indicated on the appropriate section of the Calibration Checklist. This is accomplished by using the Pressure valve for getting the approximate target pressure and by using the Vernier valve for applying the precise target pressure.

4.4.8 Record the response of the UUT and the computer display on the Calibration Checklist.

4.4.9 Repeat steps 4.4.6 and 4.4.7 for all remaining target pressures.

4.4.10 Turn off all valves and relieve the pressure in the hose by opening the Vent valve. Once all pressure is relieved remove the hose from the UUT and the standard.

4.4.11  Reconnect the UUT to the flowstand.

4.4.12 If another calibration is to be done, repeat steps 4.5.1 through 4.5.10. If no other calibration is necessary, then store the hose in the place provided in the lid of the standard.

4.5 Flow Calibration

4.5.1 Connect the flow turbine to the flowstand, mechanical side of test stand, see Figure 2.
4.5.2 Connect Item 2.4, Flow Turbine and Item 2.3, Flow Digital Indicator to the test stand.
4.5.3 Apply flow, which is listed in Appendix A.
4.5.4 Record the response of the UUT and the computer display on the Calibration Checklist.

4.5.5 Repeat steps 4.5.2 through 4.5.3 for other target points. 

4.5.6 When completed disconnect the standard. Note: if the flowstand is not to be used for testing, disconnect flow turbine and place in a container with oil. Container can be found in the bottom of the flowstand, mechanical side.

4.6 Calibration Completion

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

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

4.6.3 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.

4.6.5 Contact the cognizant engineer to verify the computer program revision listed in title bar and in the secondary VDL (ATGENDOC) are the same.

4.6.6 If in Manual Mode, turn OFF Control Power.
APPENDIX A

CALIBRATION OF FLOWSTAND

TEST EQUIPMENT

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________ _______CALIBRATION OF FLOWSTAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-256    __________

	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
	
	
	
	

	4.1
	TEMPERATURE CALIBRATION

	4.1.4
	Applied Temperature Inlet Water
	°F
	°F
	°F
	
	°F

	-
	Omega DP 462
	32.0
	
	
	
	29.0 to 35.0

	-
	Channel 1
	68.0
	
	
	
	65.0 to 71.0

	-
	N16.2-371
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	-
	Applied Temperature Inlet Water
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	32.0
	
	
	
	29.0 to 35.0

	-
	“Inlet Temp”
	68.0
	
	
	
	65.0 to 71.0

	-
	
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	-
	Applied Temperature Outlet Water
	°F
	°F
	°F
	
	°F

	-
	Omega DP 462
	32.0
	
	
	
	29.0 to 35.0

	-
	Channel 2
	68.0
	
	
	
	65.0 to 71.0

	-
	N16.2-372
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	-
	Applied Temperature Outlet Water
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	32.0
	
	
	
	29.0 to 35.0

	-
	“Outlet Temp”
	68.0
	
	
	
	65.0 to 71.0

	-
	
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	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 FLOWSTAND TEST EQUIPMENT    _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-256    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.1.4
	Applied Temperature Core Heater
	°F
	°F
	°F
	
	°F

	-
	Omega DP 462
	32.0
	
	
	
	29.0 to 35.0

	-
	Channel 4
	68.0
	
	
	
	65.0 to 71.0

	-
	N16.2-374
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	-
	Applied Temperature Core Heater
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	32.0
	
	
	
	29.0 to 35.0

	-
	“Core Temp”
	68.0
	
	
	
	65.0 to 71.0

	-
	
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	-
	Applied Temperature Ambient
	°F
	°F
	°F
	
	°F

	-
	Omega DP 462
	32.0
	
	
	
	29.0 to 35.0

	-
	Channel 3
	68.0
	
	
	
	65.0 to 71.0

	-
	N16.2-373
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	-
	Applied Temperature Ambient
	°F
	°F
	°F
	
	°F

	-
	Computer Display
	32.0
	
	
	
	29.0 to 35.0

	-
	“Ambient Temp”
	68.0
	
	
	
	65.0 to 71.0

	-
	
	100.0
	
	
	
	97.0 to 103.0

	-
	
	150.0
	
	
	
	147.0 to 153.0

	-
	
	200.0
	
	
	
	197.0 to 203.0

	-
	
	250.0
	
	
	
	247.0 to 253.0

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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 FLOWSTAND TEST EQUIPMENT     _______

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-256    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.1.4
	Applied Temperature Core Heater
	°F
	°F
	°F
	
	°F

	-
	Omega CN3251
	32.0
	
	
	
	29.0 to 35.0

	-
	N5.2-227
	80.0
	
	
	
	77.0 to 83.0

	-
	
	160.0
	
	
	
	157.0 to 163.0

	-
	
	240.0
	
	
	
	237.0 to 243.0

	-
	
	320.0
	
	
	
	317.0 to 323.0

	-
	Applied Temperature Water Heater
	°F
	°F
	°F
	
	°F

	-
	Omega CN3251
	32.0
	
	
	
	29.0 to 35.0

	-
	N5.2-226
	80.0
	
	
	
	77.0 to 83.0

	-
	
	160.0
	
	
	
	157.0 to 163.0

	-
	
	240.0
	
	
	
	237.0 to 243.0

	-
	
	320.0
	
	
	
	317.0 to 323.0

	4.2
	STATOR VOLTAGE CALIBRATION

	4.2.8
	Applied Voltage
	V
	V
	V
	
	V

	-
	Omega DP 41-E-A
	0.0
	
	
	
	+/- 1 .00

	-
	N16.2-375
	25.0
	
	
	
	+/- 1 .00

	-
	
	50.0
	
	
	
	+/- 1 .00

	-
	
	100.0
	
	
	
	+/- 1 .00

	-
	
	115.0
	
	
	
	+/- 1 .00

	-
	Applied Voltage
	V
	V
	V
	
	V

	-
	Computer Display
	0.0
	
	
	
	+/- 1 .00

	-
	“Stator Voltage”
	25.0
	
	
	
	+/- 1 .00

	-
	
	50.0
	
	
	
	+/- 1 .00

	-
	
	100.0
	
	
	
	+/- 1 .00

	-
	
	115.0
	
	
	
	+/- 1 .00

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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 FLOWSTAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-256    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.3
	STATOR CURRENT/SHUNT CALIBRATION

	4.3.8
	Voltage Response
	V
	V
	V
	
	

	-
	
	
	
	
	
	

	4.3.9
	Calculated Resistance
	Ohms
	Ohms
	Ohms
	
	Ohms

	-
	Resistance = 

Voltage V (Step 4.4.5)

        10.0 Amps
	
	
	
	
	.00099 to .00101

	4.3.10
	Applied Current
	mV
	Amp
	Amp
	
	Amp

	-
	Omega DP 41-E-A
	0.00
	
	
	
	-0.10 to 0.10

	-
	N16.2-376
	20.00
	
	
	
	19.90 to 20.10

	-
	.001 Ohm Shunt
	40.00
	
	
	
	39.90 to 40.10

	-
	
	60.00
	
	
	
	59.90 to 60.10

	-
	
	80.00
	
	
	
	79.90 to 80.10

	-
	Applied Current
	mV
	Amp
	Amp
	
	Amp

	-
	Computer Display
	0.00
	
	
	
	-0.10 to 0.10

	-
	“Stator Current”
	20.00
	
	
	
	19.90 to 20.10

	-
	.001 Ohm Shunt
	40.00
	
	
	
	39.90 to 40.10

	-
	
	60.00
	
	
	
	59.90 to 60.10

	-
	
	80.00
	
	
	
	79.90 to 80.10

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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 FLOWSTAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-256    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	INCOMING

(4)
	OUTGOING

(5)
	
	

	4.4
	PRESSURE CALIBRATION

	
	Inlet Pressure
	
	
	
	
	

	
	Omega DP 41-E-A
	
	
	
	
	

	
	N16.2-378
	PSIG
	PSIG
	PSIG
	
	PSIG

	4.4.2
	Zero Reading
	0
	
	
	
	-0.50 to 0.50

	4.4.7
	Target Pressure
	25
	
	
	
	24.50 to 25.50

	4.4.8
	Target Pressure
	50
	
	
	
	49.50 to 50.50

	-
	Target Pressure
	75
	
	
	
	74.50 to 75.50

	-
	Target Pressure
	100
	
	
	
	99.50 to 100.50

	-
	Inlet Pressure
	
	
	
	
	

	-
	Computer Display
	
	
	
	
	

	-
	“Inlet Pressure”
	PSIG
	PSIG
	PSIG
	
	PSIG

	-
	Zero Reading
	0
	
	
	
	-0.50 to 0.50

	-
	Target Pressure
	25
	
	
	
	24.50 to 25.50

	-
	Target Pressure
	50
	
	
	
	49.50 to 50.50

	-
	Target Pressure
	75
	
	
	
	74.50 to 75.50

	-
	Target Pressure
	100
	
	
	
	99.50 to 100.50

	
	Delta Pressure
	
	
	
	
	

	
	Omega DP 41-E-A
	
	
	
	
	

	
	N11.11-205
	PSID
	PSID
	PSID
	
	PSID

	4.4.2
	Zero Reading
	0
	
	
	
	-0.25 to 0.25

	4.4.7
	Target Pressure
	25.0
	
	
	
	24.75 to 25.25

	4.4.8
	Target Pressure
	50.0
	
	
	
	49.75 to 50.25

	-
	Target Pressure
	25.0
	
	
	
	24.75 to 25.25

	-
	Target Pressure
	0
	
	
	
	-0.25 to 0.25

	
	Delta Pressure
	
	
	
	
	

	
	Computer Display
	
	
	
	
	

	
	“Delta Pressure”
	PSID
	PSID
	PSID
	
	PSID

	-
	Zero Reading
	0
	
	
	
	-0.25 to 0.25

	-
	Target Pressure
	25.0
	
	
	
	24.75 to 25.25

	-
	Target Pressure
	50.0
	
	
	
	49.75 to 50.25

	-
	Target Pressure
	25.0
	
	
	
	24.75 to 25.25

	-
	Target Pressure
	0
	
	
	
	-0.25 to 0.25

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	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 FLOWSTAND TEST EQUIPMENT_________            

MFG:  _MMC____MODEL: __ _                                                ___I.D. NO.:__N30.2-256    __________

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	4.5
	FLOW CALIBRATION

	
	
	GPM
	GPM
	GPM
	
	GPM

	4.5.3
	Target Flow 

Omega DP 41-B-A

N16.2-392
	0.5
	
	
	
	0.45 to 0.55

	4.5.5
	Target Flow
	1.5
	
	
	
	1.45 to 1.55

	-
	Target Flow
	3.0
	
	
	
	2.95 to 3.05

	4.5.4
	Target Flow 

Computer Display

“Flowrate”
	0.5
	
	
	
	0.45 to 0.55

	-
	Target Flow
	1.5
	
	
	
	1.45 to 1.55

	-
	Target Flow
	3.0
	
	
	
	2.95 to 3.05

	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.
	
	
	
	

	4.6.6
	Program Verified
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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


APPENDIX B

CALIBRATION OF FLOWSTAND 

TEST EQUIPMENT

FIGURES

FIGURE 1

FLOWSTAND CONTROL PANEL
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1 – Power Supply Heater – Pump
10 – Water Heater Process Controller

2 – Control Power
11 – Core Heater Process Controller

3 – Lower/Raise Voltage
12 – Delta Pressure Display

4 – Manual Pump Start
13 – Water Heater Switch

5 – Core Heater Control
14 – Pump Drive

6 – Stator Voltage Display
15 – DP462 Temperature Display

7 – Stator Current Display
16 – Test Grade ‘A’ Air Switch

8 – Inlet Pressure Display
17 – Flow Control Switch

9 - Flowrate

FIGURE 2

MECHANICAL SIDE








FIGURE 3

FLOWSTAND HOOKUPS
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Inlet & Outlet Water Temperature T/C’s





Water Heater T/C





Inlet Water Connector





Outlet Water Connector





Input Side ‘Top’





Input Side ‘Bottom’
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