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A.  CALIBRATION CHECKLIST

1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the calibration of computerized essential data characteristics of S9G Hot Test.  Controlling instrumentation parameters to be calibrated with this procedure are temperature, flow and pressure.  The various instrumentation being calibrated is referenced herein as the T. I.’s (Test Instruments).  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 Equipment such as computers with CRT s and non-measurement plane peripherals are not calibrated instrumentation or T. I.s, thus are not labeled as such.  Successful calibration of computer read or governed instrumentation shall be considered adequate verification of controlling software functions.

1.5 Read this entire procedure prior to initiating calibration action.

TABLE 1

CALIBRATION DESCRIPTION

	TEST INSTRUMENT CHARACTERISTICS
	PERFORMANCE SPECIFICATIONS
	TEST METHOD

	Temperature Testing Thermocouple Parameters
	Range:  40 °F. to 690 °F

Tolerance:  ± 4.0 °F.
	Comparison to simulated milli-volt temperature inputs.

	Temperature Testing RTD Parameters
	Range:  50.1 °F. to 200.1 °F

Tolerance:  ± 2.0 °F.
	Comparison to simulated RTD resistances and resistance measurements with RTD in standard oil bath.

	Flow Testing Clave Flow
	Range:  62.5 to 187.6 GPM

Tolerance:  ± 5.0 GPM
	Application of a differential standard pressure.

	Flow Testing Stator Water Jacket
	Range:  0.8 to 2.0 GPM

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

	Pressure Testing Clave Pressure
	Range:  50 to 2900 PSIG

Tolerance:  ± 20.0 PSIG
	Compared to applied dead weight standard pressure.

	Pressure Testing Stator Water Jacket Delta Inlet/Outlet Pressure
	Range:  0 to 10 PSID

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


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
	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

	2.2
	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

	2.3
	Standard Pressure Calibrator Dead Weight
	Range: 0 to 3000 PSIG

Resolution:  50 PSIG

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

	2.4
	Standard Flow Turbine
	Range: 0 to 2.0 GPM

Resolution:  0.10 GPM

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

	2.5
	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.

	2.6
	Thermocouple Wire
	Range: N/A

Resolution: N/A Uncertainty: N/A
	General Type “J” T/C Extension Wire



	2.7
	Thermocouple Connectors Male and Female
	Range: N/A

Resolution: N/A Uncertainty: N/A
	Standard T/C Connectors Type “J”

	2.8
	Thermocouple Switch Network

(Optional)
	Range: N/A

Resolution: N/A Uncertainty: N/A
	T/C Selector Switch Network – Omega


TABLE 2

CALIBRATION EQUIPMENT CONT.

	Item No.
	Item
	Minimum Use Specifications
	Calibration Equipment

	2.9
	Decade Resistance Box
	Range: 10.000 to 1111.110

Resolution:  0.001(
Uncertainty:  ± 01%
	General Resistance

Model:  RTD 100

	2.10
	Standard Digital Multimeter Resistance
	Range: 0 to 201

Resolution:  0.1(
Uncertainty:  0.01(
	Fluke 8505A DMM

	2.11
	Standard Temperature Oil Bath
	Range: 0° to 212° F

Resolution:  N/A

Uncertainty:  N/A
	Lauda Model: RM65

	2.12
	Standard P. R. T.
	Range: 50° to 212° F

Resolution:  0.1°F

Uncertainty:  ± 0.01°F
	Instrulab Std. Turbine PRT Thermometer System Model:4312

	2.13
	RTD Lead Set

Use with Item 2.9
	Range: N/A

Resolution:  N/A

Uncertainty:  N/A
	Lab Manufacturer Stock Item

	2.14
	RTD Kelvin Test Connector
	Range: N/A

Resolution:  N/A

Uncertainty:  N/A
	Lab Manufacturer Stock Item


3.0 PRELIMINARY OPERATIONS

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

3.2 Apply power to clave control stand, computer 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 In the Clave 6 large gray Landis & Gyr Computer interface module cabinet, locate the following “Green Coded Tab” modules:

· C6 HORN (Audible Alarms)

· C6 SUDR (Surge Tank Drain)

· C6 AUXP (Auxiliary Pump)

· C6 MUP (Make Up Pump)

· C6 NSV (N2 Add)

· C6 NRLF (N2 Bleed)

3.5 Disable operation of modules by placing the yellow slide switches in the “O” (OFF) position.  This is center position (H-“O”-A).  Disabling will preclude computer intervention during calibration testing and false audible alarms.  These modules are D.O.s (Digital Outputs).

NOTE:  Extended calibration periods such as overnight, will require D.O.s to be returned to Auto until calibration is resumed.  This will compensate for normal clave system leakage.

3.6 Ensure the computer “STBY” “STG-1” “STG-2” “COOLDOWN” switch, located small gray control box beside Landis & Gyr interface panel, is in “STBY” (STANDBY) position.

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

3.8 Using point and click on the S9G Hot Test computer terminal, select Calibration.  This screen displays parameters to be calibrated for the computer CRT read portions of this procedure.

NOTE:  Approximately 16 parameters are displayed.  Only those parameters referenced therein are to be tested.

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  S9G Hot Test Temperature Calibration

4.1.1 Set up the equipment as shown in Figure 1 – Temperature Test.

4.1.2 Adjust the controls on the Temperature Standard (Item 2.1) 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”.

4.1.3 Adjust the T/C select switch (Item 2.8) to Position #6.

Note:  If item 2.8 is not available, connect Item 2.1 directly to control panel thermocouple connector, Position #6.

4.1.4 Set the coarse and fine output controls on Item 2.1 for each of the temperatures required on the calibration checklist for L/C Inlet temperature.

4.1.5 Record the indicated temperatures on the T.I. for each temperature required by the calibration checklist.

4.1.6 Ensure all recorded temperature values are within tolerance.

4.1.7 Adjust the T/C select switch (Item 2.8) to Position #7 or manually connect (Item 2.1) to T/C input strip, Position #7, ambient box.

4.1.8 Repeat Paragraph 4.1.4 for Zone 2 ambient box temperatures.

4.1.9 Repeat Paragraph 4.1.5 recording ambient box temperatures.

4.1.10 Adjust the T/C select switch to the following positions.  At each position adjust Item 2.1 for the temperatures required on the calibration checklist.  Record indicated values on calibration checklist.

NOTE:  Calibration values will appear on the S9G Hot Test data CRT, if the correct screen was accessed in Section 3, Paragraph 3.8, of this procedure.

	T/C Sel. SW. Pos.
	Procedure Step No.
	Function Tested and Description

	Pos. 8
	4.1.11
	L/C Outlet Temperature

	Pos. 9
	4.1.12
	Drive Motor Temperature

	Pos. 10
	4.1.13
	Clave Temperature


4.1.14 Ensure recorded temperature values to be within specified tolerance.

4.1.15 Disconnect all Item 2.1 temperature related calibration equipment and secure equipment.

4.1.16 Ensure all T/C connectors for normal clave operation are connected to proper locations.

4.1.17 Set up the equipment to perform testing of R.T.D. temperature as shown in Figure 1A.

NOTE:  Figure 1A illustrates both testing of the CRT R.T.D. read functions and actual resistance output testing of the S9G L/C water jacket R.T.D. slave unit.  Perform R.T.D. bath test while performing CRT R.T.D. read testing.

4.1.18 Adjust the oil bath for a set point temperature of 32°F. (0°C), suspend the slave R.T.D> T.I. in the bath and allow stabilization.

4.1.19 Record the 32.0 °F resistance reading across the T.I. output pins on the Calibration Checklist.

4.1.20 Adjust the oil bath for a set point temperature of 212 °F (100 °C) and allow the T.I. to stabilize in the bath.

4.1.21 Record the 212.0 °F resistance reading across the T.I. output pins on the Calibration Checklist.

NOTE:  STD. Bath temperatures are to be read on Item 2.12 PRT STD. Thermometer.

4.1.22 Adjust the resistance Std. Decade Box, Item 2.9, for the standard resistances listed in the RTD resistance Chart shown as follows:

	Temperature
	Resistance Total
	Lead Resistance
	Decade Std. Resistance

	50.1 °F
	127.2 Ohms
	0.92 Ohms
	126.28 Ohms

	90.0 °F
	143.8 Ohms
	0.92 Ohms
	142.88 Ohms

	110.1 °F
	152.5 Ohms
	0.92 Ohms
	151.58 Ohms

	120.1 °F
	156.9 Ohms
	0.92 Ohms
	155.98 Ohms

	140.1 °F
	165.9 Ohms
	0.92 Ohms
	164.98 Ohms

	150.0 °F
	170.5 Ohms
	0.92 Ohms
	169.58 Ohms

	200.1 °F
	194.7 Ohms
	0.92 Ohms
	193.78 Ohms


NOTE:  Resistance total represents the actual decade standard resistance plus the lead resistance.  Typical lead resistance is 0.92 Ohms for Item 2.13 which connects the Standard Decade Box, Item 2.9, to RTD input connector.  Should other leads be used, the lead resistance must be addressed as:



RAPP = RL + RSTD where:



RAPP is Resistance Applied

RL is Lead Resistance

RSTD is Standard Resistance

4.1.23  Record the CRT L/C Jacket RTD temperatures for each resistance applied on the Calibration Checklist.

4.1.24 Ensure all temperature data recorded to be in tolerance.

4.1.25 Disconnect all RTD temperature related calibration equipment.

4.2 Clave Flow Calibration

4.2.1 Disconnect the differential pressure ports of Clave flow Transmitter located in sub basement, Clave 6, west wall.

4.2.2 Set up the Pressure Calibrator (Item 2.2, Figure 8) as shown in Figure 2 Clave Flow Test.

4.2.3 Adjust the controls of the Pressure Calibrator, Item 2.2 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”

4.2.4 Ensure standard display reads 0.00 PSI.  If not, depress zero button and release.

4.2.5 Adjust the pressure and vernier controls of Item 2.2 to apply pressures of 1.00, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00 and 7.00 PSI, respectively.  At each point, note the clave flow values indicated on the CRT read functions “Clave Flow”.  If required, see Figure 9 for ‘Clave Flow Characteristics’.

4.2.6 Record indicated flow values on the calibration checklist.

4.2.7 Ensure recorded flow values to be within specified tolerance.

4.2.8 Disconnect secure all clave flow related calibration equipment, reconnect transducer lines for normal Clave 6 operation and ensure lines are tight!

4.3 L/C (Latch Coil) Flow Calibration

4.3.1 Set up the L/C flow calibration equipment as shown in Figure 3.

4.3.2 Measure the standard flow with no flow and ensure standard reading of 0.0 GPM.

4.3.3 Set the L/C flow control console controls as follows:

· Return Throttling Valve – “FULL OPEN COUNTERCLOCKWISE”

· Inlet Flow Controller – “CLOSED CLOCKWISE”

· Warmer Valve – “FULL OPEN COUNTERCLOCKWISE”

4.3.4 Slowly open the inlet flow controller valve in a CCW direction, while observing the standard flow indicator (Item 2.4).

4.3.5 Adjust the flow controller valve for flow rates of 0.8, 1.2, 1.6 and 2.0 GPM.  Record the L/C flow rate for each point on the Calibration Checklist.

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

4.3.6 Observe the flow rates on the L/C flow control console Rotometer.  Ensure the prescribed cardinal points of calibration correlate to the attached Flow Rate Percentage Chart.

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

4.4 Clave Pressure Calibration

4.4.1 Set up equipment as shown in Figure 4 Clave Pressure Test.  Do not connect item 2.3 at this time.

4.4.2 Close Valve A-68 full clockwise.

4.4.3 Open Valve A-69 full counterclockwise.

4.4.4 Connect the dead weight pressure standard (Item 2.3) as shown in Figure 4.0.

4.4.5 Using the calibrated weights, part of Item 2.3, apply pressures of 700.0, 1000.0, 1500.0, 1800.0, 2000.0 and 2200.0 PSI, respectively.

4.4.6 Record the actual corresponding readings on the CRT “Clave Pressure” for the applied pressures on the Calibration Checklist.

4.4.7 Disconnect and secure the calibration standards equipment.

4.4.8 Close Valve A-69 full CW.

4.4.9 Open Valve A-68 full CCW.

4.4.10 Ensure all calibration pressure data is within specified tolerances.

4.5 Latch Coil Pressure

4.5.1 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 4.5.4.  See Figure 5.

4.5.2 Turn the stator inlet pressure “On/Off/Calibration” valve to the Calibration position.  See Figure 6.

4.5.3 Remove the inlet pressure “Cal Port” cap and connect the 10 foot (approximately) spliced pressure line to the “Test Port” on the pressure standard and the opposite end to the “Cal Port”.  See Figures 6 and 7.

4.5.4 Adjust the pressure and vernier controls of Item 2.2 to apply pressures of 20.0, 40.0, 60.0, 80.0 and 90.0 respectively and record the CRT L/C inlet pressures on the Calibration Checklist.  See Figure 8.

4.5.5 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.

4.5.6 Disconnect the pressure line from the “Cal Port” and replace the cal port cap.  Reconnect the spliced pressure line.

4.5.7 Remove the delta pressure “Cal Port” cap and connect the 10 foot (approximately) spliced pressure line to the “Cal Port”.  See Figure 5.

4.5.8 Set the standard max “Pressure Limit Control” to 20 PSIG.  The limit is set to protect the instrumentation from damage.  See Figure 8.

4.5.9 Position the right side delta gauge isolation “Open/Closed” valve to the closed position.  Leave the left side valve open.

4.5.10 Adjust the pressure and vernier controls of Item 2.2 to apply pressures of 1.0, 3.0, 5.0, 7.0 and 9.0 respectively.  Record the CRT L/C delta pressures on the Calibration Checklist.

4.5.11 Repeat 4.5.5 and 4.5.6

4.5.12 Position the right side delta gauge isolation “Open/Closed” valve to the open position.

4.5.13 Disconnect and secure the calibration standards equipment.

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 Return all D.O.s set to “OFF” in Para. 3.5 to “AUTO” position.

NOTE:  Extend calibration periods, such as overnight, will require D.O.s to be return to “AUTO” until calibration is resumed.  This will compensate for normal clave system leakage.

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

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

4.6.6 Contact the cognizant engineer to verify the computer program in the log book and the computer startup file are the same.  See 569-T-600 procedure for instructions.
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TEMPERATURE TEST

[image: image5.emf]RTD


ITEM 2.10


DMM


ITEM 2.12


PRT READOUT


SEE NOTE


ITEM 2.9 - DECADE BOX


ITEM 2.11


BATH


CU


CU


CONNECTOR


CLAVE 6


P


R


T


NOTE:  CONNECT ITEM 2.10


TO T.I. USING KELVIN


(4 WIRE) CONFIGURATION


NOTE:  CU LEADS ARE ITEM 2.13


LEAD RESISTANCE CRITICAL.


T


I




RTD

ITEM 2.10

DMM

ITEM 2.12

PRT READOUT

SEE NOTE

ITEM 2.9 - DECADE BOX

ITEM 2.11

BATH

CU

CU

CONNECTOR

CLAVE 6

P

R

T

NOTE:  CONNECT ITEM 2.10

TO T.I. USING KELVIN

(4 WIRE) CONFIGURATION

NOTE:  CU LEADS ARE ITEM 2.13

LEAD RESISTANCE CRITICAL.

T

I



FIGURE 1A

TESTING RTD TEMPERATURE
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FIGURE 2

CLAVE FLOW TEST
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FIGURE 3

 S.W.J. FLOW TEST
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FIGURE 4

 CLAVE PRESSURE TEST 
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FIGURE 5

 DELTA PRESSURE
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FIGURE 6

 STATOR INLET PRESSURE 
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FIGURE 7

 10 FOOT PRESSURE LINE
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FIGURE 8

PRESSURE CALIBRATOR 



FIGURE 9

CLAVE FLOW CHARACTERISTICS TABLE

	Delta PSI
	RDG Square Root
	Milliamps
	GPM Flow
	E Out Voltage

	0.0
	18.6
	4.00
	0
	0.000 Volts

	1.0
	34.0
	6.24
	64.4
	3.746 Volts

	2.0
	45.1
	8.43
	91.1
	5.270 Volts

	3.0
	53.9
	10.65
	111.6
	6.450 Volts

	4.0
	61.8
	12.89
	128.8
	7.460 Volts

	5.0
	68.8
	15.15
	144.0
	8.350 Volts

	6.0
	74.9
	17.41
	157.8
	9.160 Volts

	7.0
	80.6
	19.62
	170.4
	9.890 Volts

	7.2
	81.6
	20.00
	172.8
	10.00 Volts
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APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________S9G HOT TEST, ESSENTIAL DATA ACQUISITION______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:  N30.2-215/215.1.1, N30.2-216_  ____

	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
	Power Up
	(  ) CK.
	
	
	
	

	3.5
	Disable
	
	
	
	
	

	-
	C6 HORN
	(  ) CK.
	
	
	
	

	-
	C6 SUDR
	(  ) CK.
	
	
	
	

	-
	C6 AUXP
	(  ) CK.
	
	
	
	

	-
	C6 MUP
	(  ) CK.
	
	
	
	

	-
	C6 NSV
	(  ) CK.
	
	
	
	

	-
	C6 NRLF
	(  ) CK.
	
	
	
	

	3.6
	Standby
	(  ) CK.
	
	
	
	

	3.7
	Standards Calibrated
	(  ) CK.
	
	
	
	

	3.8
	Screen Calibration
	(  ) CK.
	
	
	
	

	4.1
	S9G HOT TEST TEMPERATURE CALIBRATION

	
	
	°F
	°F
	
	
	°F

	4.1.5
	L/C Inlet Temperature
	40.0
	
	
	
	36.0 to 44.0

	-
	(#6)
	60.0
	
	
	
	56.0 to 64.0

	-
	N16.2-336
	80.0
	
	
	
	76.0 to 84.0

	-
	N16.7-67
	100.0
	
	
	
	96.0 to 104.0

	-
	
	120.0
	
	
	
	116.0 to 124.0

	-
	
	140.0
	
	
	
	136.0 to 144.0

	4.1.9
	Ambient Box Temp.
	40.0
	
	
	
	36.0 to 44.0

	-
	(#7)
	70.0
	
	
	
	66.0 to 74.0

	-
	N16.2-337
	100.0
	
	
	
	96.0 to 104.0

	-
	N16.7-67
	130.0
	
	
	
	126.0 to 134.0

	-
	
	160.0
	
	
	
	156.0 to 164.0

	-
	
	190.0
	
	
	
	186.0 to 194.0

	4.1.11
	L/C Outlet Temp.
	40.0
	
	
	
	36.0 to 44.0

	-
	(#8)
	60.0
	
	
	
	56.0 to 64.0

	-
	N16.2-338
	80.0
	
	
	
	76.0 to 84.0

	-
	N16.7-67
	100.0
	
	
	
	96.0 to 104.0

	-
	
	120.0
	
	
	
	116.0 to 124.0

	-
	
	140.0
	
	
	
	136.0 to 144.0

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________S9G HOT TEST, ESSENTIAL DATA ACQUISITION______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:_ N30.2-215/215.1, N30.2-216_______

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	

	
	
	°F
	°F
	
	
	°F

	4.1.12
	Drive Motor Temp.
	40.0
	
	
	
	36.0 to 44.0

	-
	(#9)
	90.0
	
	
	
	86.0 to 94.0

	-
	N16.2-339
	140.0
	
	
	
	136.0 to 144.0

	-
	N16.7-67
	190.0
	
	
	
	186.0 to 194.0

	-
	
	240.0
	
	
	
	236.0 to 244.0

	-
	
	290.0
	
	
	
	286.0 to 294.0

	4.1.13
	Clave Outlet Temp.
	100.0
	
	
	
	96.0 to 104.0

	-
	(#10)
	200.0
	
	
	
	196.0 to 204.0

	-
	N16.2-334
	300.0
	
	
	
	296.0 to 304.0

	-
	N16.7-67
	400.0
	
	
	
	396.0 to 404.0

	-
	
	500.0
	
	
	
	496.0 to 504.0

	-
	
	600.0
	
	
	
	596.0 to 604.0

	
	
	(
	(
	
	
	(

	4.1.19
	Slave RTD 32.0 °F
	120.0
	
	
	
	119.5 to 120.5

	4.1.21
	N5.10-001 212.0 °F
	200.64
	
	
	
	199.64 to 201.64

	
	
	°F
	°F
	
	
	°F

	4.1.23
	L/C Jacket RTD
	50.1
	
	
	
	48.1 to 52.1

	-
	N16.2-340
	90.0
	
	
	
	88.0 to 92.0

	-
	N16.7-67
	110.1
	
	
	
	108.1 to 112.1

	-
	
	120.1
	
	
	
	118.1 to 122.1

	-
	
	140.1
	
	
	
	138.1 to 142.1

	-
	
	150.0
	
	
	
	148.0 to 152.0

	-
	
	200.1
	
	
	
	198.1 to 202.1

	4.2
	CLAVE FLOW CALIBRATION

	
	STD. PSI
	GPM
	GPM
	
	
	GPM

	4.2.6
	Clave Flow           1.00
	64.4
	
	
	
	59.4 to 69.4

	-
	N11.1-203            2.00
	91.1
	
	
	
	86.1 to 96.1

	-
	N16.7-70              3.00
	111.6
	
	
	
	106.6 to 116.6

	-
	4.00
	128.8
	
	
	
	123.8 to 133.8

	-
	5.00
	144.0
	
	
	
	139.0 to 149.0

	-
	6.00
	157.8
	
	
	
	152.8 to 162.8

	-
	7.00
	170.4
	
	
	
	165.4 to 175.4

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________S9G HOT TEST, ESSENTIAL DATA ACQUISITION______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:_ N30.2-215/215.1, N30.2-216_______

	PROC. STEP NO.

(1)
	FUNCTION TESTED

(2)
	NOMINAL

(3)
	MEASURED VALUES
	OUT OF TOL.

(6)
	CALIBRATION TOLERANCES

(7)

	
	
	
	FIRST RUN

(4)
	SECOND RUN

(5)
	
	

	
	STD. PSI
	GPM
	GPM
	
	
	GPM

	4.2.6
	Clave Flow           1.00
	64.4
	
	
	
	59.4 to 69.4

	-
	N12.2-401            2.00
	91.1
	
	
	
	86.1 to 96.1

	-
	3.00
	111.6
	
	
	
	106.6 to 116.6

	-
	4.00
	128.8
	
	
	
	123.8 to 133.8

	-
	5.00
	144.0
	
	
	
	139.0 to 149.0

	-
	6.00
	157.8
	
	
	
	152.8 to 162.8

	-
	7.00
	170.4
	
	
	
	165.4 to 175.4

	4.3
	L/C (LATCH COIL) FLOW CALIBRATION

	
	
	GPM
	GPM
	
	
	GPM

	4.3.5
	L/C Flow
	0.8
	
	
	
	0.7 to 0.9

	
	N12.2-291
	1.2
	
	
	
	1.1 to 1.3

	
	N16.7-67
	1.6
	
	
	
	1.5 to 1.7

	
	N16.2-331
	2.0
	
	
	
	+/-0.1

	4.3.6
	L/C Flow Rotormeter
	0.8
	
	
	
	0.7 to 0.9

	
	N12.2-112
	1.2
	
	
	
	1.1 to 1.3

	
	
	1.6
	
	
	
	1.5 to 1.7

	
	
	2.0
	
	
	
	+/-0.1

	4.4
	CLAVE PRESSURE CALIBRATION

	
	
	PSI
	PSI
	
	
	PSI

	4.4.6
	Clave Pressure
	700
	
	
	
	680.0 to 720.0

	-
	N11.2-202
	1000
	
	
	
	980.0 to 1020.0

	-
	N16.7-67
	1500
	
	
	
	1480.0 to 1520.0

	-
	
	1800
	
	
	
	1780.0 to 1820.0

	-
	
	2000
	
	
	
	1980.0 to 2020.0

	-
	
	2200
	
	
	
	2180.0 to 2220.0

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_________________S9G HOT TEST, ESSENTIAL DATA ACQUISITION______________________

MFG:  MMC__________MODEL: ________________I.D. NO.:_____ N30.2-216__________________

	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
	LATCH COIL PRESSURE

	
	
	PSIG
	PSIG
	
	
	PSIG

	4.5.4
	L/C Inlet Pressure
	20.0
	
	
	
	19.0 to 21.0

	-
	N11.1-283
	40.0
	
	
	
	39.0 to 41.0

	-
	N16.2-332
	60.0
	
	
	
	59.0 to 61.0

	-
	N16.7-67
	80.0
	
	
	
	79.0 to 81.0

	-
	
	90.0
	
	
	
	89.0 to 91.0

	
	
	PSID
	PSID
	
	
	PSID

	4.5.10
	L/C Delta Pressure
	1.0
	
	
	
	0.7 to 1.3

	-
	N11.11-14
	3.0
	
	
	
	2.7 to 3.3

	-
	N16.2-333
	5.0
	
	
	
	4.7 to 5.3

	-
	N16.7-67
	7.0
	
	
	
	6.7 to 7.3

	-
	
	9.0
	
	
	
	8.7 to 9.3

	4.6
	CALIBRATION COMPLETION

	4.6.1
	Review Data
	(  ) CK.
	
	
	
	

	4.6.2
	List Standards
	(  ) CK.
	
	
	
	

	4.6.3
	D.O.s to “AUTO”
	(  ) CK.
	
	
	
	

	4.6.4
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.6.5
	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 Statute.
	
	

	
	
	


























