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1.0 INTRODUCTION AND DESCRIPTION

1.1 This procedure describes the steps necessary to calibrate Temperature Controllers.

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 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 671-5).  

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 at the rear of the Calibration Checklists all actions taken to repair the condition.

TABLE 1

CALIBRATION DESCRIPTION

	TEST INSTRUMENT CHARACTERISTICS
	PERFORMANCE SPECIFICATIONS
	TEST METHOD

	Temperature
	Range: See Requirement Checklist

Accuracy: See Requirement Checklist 
	Compare UUT to a known temperature.


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
	DC Voltage Calibrator
	Range: +/- 110 mV DC

Accuracy: +/- 0.01%
	Fluke 5700A

	2.2
	“J” Type Thermocouple
	Range: 6-250°F

Accuracy: +/-2°F 
	Marlin “J”-Type

	2.3
	Calibrated Thermometer
	Range: -35 to 760°F

Accuracy: +/-.10°F
	ASTM Glass Thermometer

	2.4
	Thermocouple & Instrument Calibrator
	Range: 40° to 696°F

Accuracy: +/-1.0°F

Type “J” T/C Output Resolution: 0.1°F
	Analogic Digi-Cal II Instrument Calibrator

	2.5
	Ice Point Reference
	Range: 32.0°F

Accuracy: +/-0.1°F
	Omega Ice Point Cell


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 Allow the System to warm up for a minimum of 30 minutes.

3.3 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.

4.0 CALIBRATION PROCESS

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

4.1 Calibration Process

4.1.1 Partlow Controllers

4.1.1.1 Initial Check

4.1.1.1.1 Remove the controller from its location, example: oven, panel meter, etc.

4.1.1.1.2 Connect an Analogic, Item 2.4, to input terminals 1 and 3, see Figure 2 for terminal locations.

4.1.1.1.3 Set Analogic for a “J” Type Thermocouple.

4.1.1.1.4 Apply temperatures (°F), see Appendix A for temperatures, to the controller. Record results in Appendix A.

4.1.1.1.5 If a result is found to be out-of-tolerance:

a) Proceed with step 1.3.1, initiating a “Report Out-of-Tolerance” form. 

b) After form has been approved, proceed with step 4.1.1.2

If the results are found to be in-tolerance:

a) “N/A” the Calibration Checklist for steps 4.1.1.3 through 4.1.1.4.10.

b) Proceed with step 4.2.

4.1.1.2 Set-up

4.1.1.2.1 Press and release the SCROLL key to sequence the display until CAL appears.

4.1.1.2.2 When CAL appears on the display, press the DOWN key.

4.1.1.2.3 The display will read CAL 1.

4.1.1.2.4 CAL 1 can be initiated at this time or press the SCROLL key to advance the display to the other calibrations available. See Table 1.

                                     TABLE 1

	Calibration Procedure
	Description

	CAL 1
	Re-initialization of Program and Tune Mode values.

	CAL 2
	Main Calibration used by all inputs. This is the only calibration required for voltage and millivolt inputs.

	CAL 3
	Cold Junction Compensation calibration used to correct for component variation in CJC circuit.

	CAL 4
	Cold Junction utility. The temperature of the cold junction is displayed. No adjustment is made with this procedure.

	CAL 5
	RTD input calibration used to correct for component differences in the RTD input circuit.

	CAL 6 
	CJC turn on/off

	CAL 7 
	Factory  Use Only

	CAL 8
	Re-initialization of all profile information


4.1.1.2.5 Press the SCROLL key to advance the display to CAL 2 Procedure.

4.1.1.3 CAL 2 Main Calibration

This procedure determines and saves calibration values which correct for component variations relating to the input measuring function of the instrument. This is the only calibration required for the volt and millivolt inputs.

4.1.1.3.1 Verify that the JU1 on the Processor board is in the “non volt” position. See Figure 1.

4.1.1.3.2 With CAL 2 displayed, press and hold the DOWN key, then press the SCROLL key.

4.1.1.3.3 Release both keys and the instrument will display hLd1.

4.1.1.3.4 Short the input terminals 1 and 3 or apply 0.00 +/- mV to the input. See Figure 2 for terminal locations.

4.1.1.3.5 Depress the DOWN key; dELy will appear for up to ten seconds, then SCAn will appear for up to ten seconds.

4.1.1.3.6 A calibration reference number, which should be 0 +/-50, should then appear. 
NOTE: If the calibration reference number falls outside the +/-50 range, depress the SCROLL key and CAL 2 will be displayed. Depress the DOWN key and perform the calibration once more. Repeat the calibration until the number falls within the tolerance limits. If the calibration number remains outside these limits, check the connections to the UUT and try the calibration again. 

4.1.1.3.7 Record the calibration reference number in Appendix A.

4.1.1.3.8 With a number within tolerance displayed, connect an 50.00 +/-.01 mV source to the input terminals, Item 2.1, DC Power Source. See Figure 3 for terminal locations.

4.1.1.3.9 Press the DOWN key and dELy will be displayed for ten seconds and the SCAn for ten seconds.

4.1.1.3.10 Then CAL 2 will reappear. If there is a problem, the appropriate error code will be displayed. If necessary, restore JU1 to the position necessary for the input type.

ERROR NOTE: Be sure that the millivolt source is securely connected, functioning properly and the polarity is correct. Press the DOWN key to bring the instrument back to dELy and try the calibration again. The calibration can be exited at anytime. HLd1 or the reference number is displayed by pressing the SCROLL key.

4.1.1.4 CAL 3 Cold Junction Compensation

This procedure determines and saves calibration values which correct component variations relating to the cold junction compensation. This calibration must be preceded by CAL 2, the main calibration, to properly calibrate the instrument. 

4.1.1.4.1 Make sure all input wiring is disconnected.

4.1.1.4.2 Connect the “J” Thermocouple, Item 2.2, to terminals 1 and 3, see Figure 4.

4.1.1.4.3 Place the Thermometer, Item 2.3, next to the Thermocouple.

4.1.1.4.4 Allow 30 minutes of warm up time for the unit with the thermocouple connected before proceeding with calibration.

4.1.1.4.5 With CAL 3 displayed, press and hold the DOWN key, then press the SCROLL key.

4.1.1.4.6 Release both keys and the instrument will display hoLd.

4.1.1.4.7 Press the DOWN key, dELy will be displayed for about ten seconds, then SCAn for ten seconds.

4.1.1.4.8 The display will be the temperature to the nearest tenth of a degree F. Record in Appendix A.

4.1.1.4.9 Record Thermometer reading in Appendix A.

4.1.1.4.10 Compare the display reading with the Thermometer and use the UP and DOWN keys to correct the reading. 

4.1.1.4.11 If the display stays in SCAn for more than 15-20 seconds, press the SCROLL key and the instrument will display hoLd. Press the UP key and this will store a default calibration value and proceed to dELy as described.

NOTE: The calibration can be exited if hoLd or the CJC temperature is displayed by pressing the SCROLL key.

4.1.1.5 Outgoing Check

4.1.1.5.1 Disconnect thermocouple and reconnect an Analogic, Item 2.4, to input terminals 1 and 3, see Figure 2 for terminal locations.

4.1.1.5.2 Set Analogic for a “J” Type Thermocouple.

4.1.1.5.3 Apply temperatures (°F), see Appendix A step 4.1.1.1.4 for temperatures, to the controller. Record results in Appendix A step 4.1.1.1.4 outgoing data column.

4.1.1.5.4 Disconnect the Analogic and put the controller back in its proper location.

4.1.2 LFE/Omega Controller

4.1.2.1 Initial Check

4.1.2.1.1 Remove controller from its location, example: oven, panel meter, etc.

4.1.2.1.2 Connect an Analogic, Item 2.4, to rear case terminals F (-) and H (+). See Figure 7.

4.1.2.1.3 Set Analogic for a “J” Type Thermocouple.

4.1.2.1.4 Apply temperatures (°F), see Appendix A for temperatures, to the controller. Record results in Appendix A.

4.1.2.1.5 If a result is found to be out-of-tolerance:

a) Proceed with step 1.3.1, initiating a “Report Out-of-Tolerance” form.

b) After form has been approved, proceed with step 4.1.2.2 

If the results are found to be in-tolerance:

a) “N/A” the Calibration Checklist for steps 4.1.2.2 through 4.1.2.2.11.

b) Proceed with step 4.2.

4.1.2.2 Reference Calibration

4.1.2.2.1 To enter the calibration mode push the three keys as indicated in Figure 5 simultaneously.

4.1.2.2.2 A front display “CAL” indicator will illuminate. 

4.1.2.2.3 If it does not, repeat step 4.1.2.2.1.

4.1.2.2.4 Push the PARAM CHECK key to advance the display until “CAL COMPLETE” appears.

4.1.2.2.5 Push the LAST key once.

4.1.2.2.6 To enter the reference calibration mode push the two keys as indicated in Figure 6 simultaneously.

CAUTION: ALLOW AT LEAST A 20 MINUTE WARMUP BEFORE ANY REFERENCE CALIBRATION IS ATTEMPTED.

4.1.2.2.7 The controller will automatically display the correct instructions for Thermocouple Input calibration.

4.1.2.2.8 Connect a 50.000 +/-.005 mV source, Item 2.1, to rear case terminals F (-) and H (+). See Figure 7.

4.1.2.2.9 Allow a 2 minute interval for the source input to stabilize with the +50.000 mV applied. See Figure 8.

4.1.2.2.10 Push the PARAM CHECK key.

4.1.2.2.11 Change the input to a “J” thermocouple in an ice bath reference, Item 2.5.

4.1.2.2.12 Allow a 2 minute interval for the input to stabilize. See Figure 9.

4.1.2.2.13 Push the PARAM CHECK key.

4.1.2.2.14 This is the final display, see Figure 10, in the calibration program. Push the RETURN key to enter and store all calibration data.

4.1.2.2.15 The controller returns to the OPERATOR mode and the CAL indicator goes out.

4.1.2.3 Outgoing Check

4.1.2.3.1 Connect an Analogic, Item 2.4, to rear case terminals F (-) and H (+). See Figure 7.

4.1.2.3.2 Set Analogic for a “J” Type Thermocouple.

4.1.2.3.3 Apply temperatures (°F), see Appendix A step 4.1.2.1.4 for temperatures, to the controller. Record results in Appendix A step 4.1.2.1.4 outgoing column.

4.1.2.3.4 Disconnect the Analogic and put the controller back into its proper location.

4.1.3 Omega Series 4000 Controllers

4.1.3.1 Initial Check

4.1.3.1.1 Connect the Analogic, Item 2.4 to the inlet water thermocouple.

4.1.3.1.2 Set Analogic for a “J” Type Thermocouple.

4.1.3.1.3 Apply temperatures (°F), see Appendix A for temperatures, to the controller. Record results in Appendix A.

4.1.3.1.4 If a result is found to be out-of-tolerance:

a) Proceed with step 1.3.1, initiating a “Report Out-of –Tolerance” form.

b) After form has been approved, proceed with step 4.1.3.2

If the results are found to be in-tolerance:

a) “N/A” the Calibration Checklist for steps 4.1.3.2 through 4.1.3.2.2

b) Proceed with step 4.2

4.1.3.2 Span and Zero Calibration

4.1.3.2.1 Remove the controller from its location, example: oven, panel meter, etc.

4.1.3.2.2 Connect DC Voltage Calibrator, Item 2.1, as seen in figure 11 and setpoint selector switch in the center position, apply the following voltages to the thermocouple input and make the necessary adjustments. See figure 12.

	Zero Calibration

	Range
	T/C Type
	Millivolts
	Adjust
	Desired Reading

	0-999°F
	J
	-1.103
	Zero
	“000”

	Span Calibration

	Range
	T/C Type
	Millivolts
	Adjust
	Desired Reading

	0-999°F
	J
	29.547
	Span
	“999”


4.1.3.2.3 After making the adjustments, go back and recheck the zero and span and readjust as necessary until there is no discrepancy.

4.1.3.3 Outgoing Check

4.1.3.3.1 Connect the Analogic, Item 2.4, to the controller.

4.1.3.3.2 Set Analogic for a “J” Type Thermocouple.

4.1.3.3.3 Apply temperatures (°F), see Appendix A step 4.1.3.1.3 for temperatures, to the controller. Record results in Appendix A step 4.1.3.3.3 outgoing column.

4.1.3.3.4 Disconnect the Analogic and put the controller back into its proper location.

4.1.4 Ramco Temperature Control & Indicator

4.1.4.1 Connect an Analogic, Item 2.4, to the Ramco Controller using a special connector (T/C “J”) on back of the temperature indicator.

4.1.4.2 Set the Analogic for a “J” Type Thermocouple.

4.1.4.3 Apply temperatures (°F), see Appendix A for temperature, to the controller. Record results in Appendix A step 4.1.4.3.

4.1.4.4 Record the tank temperature as seen by the Analogic using a standard “J” Thermocouple, Item 2.2, and by the indicator.

4.1.4.5 Disconnect the Analogic.

4.1.5 API Temperature Controller and Indicator

4.1.5.1 Disconnect the UUT’s thermocouple and connect a 1 ohm external thermocouple, type “J”, to the Analogic, Item 2.4.

4.1.5.2 Set the Analogic for a “J” Type Thermocouple.

4.1.5.3 Apply temperatures (°F), see Appendix A for temperatures. Record results in Appendix A step 4.1.5.3.

4.1.5.4 Disconnect the Analogic plus standard thermocouple from the unit and reconnect to system.

4.1.6 Chromolox Temperature Control & Indicator

4.1.6.1 Connect an Analogic, Item 2.4, to the Chromolox Controller at the junction box.

4.1.6.2 Set the Analogic for a “J” Type Thermocouple.

4.1.6.3 Apply temperatures (°F), see Appendix A for temperature, to the controller. Record results in Appendix A step 4.1.4.3.

4.1.6.4 Record the oven temperature as seen by the Analogic using a standard “J” Thermocouple, Item 2.2, and by the indicator.

4.1.6.5 Check bandwidth of controller (for information only – mark on calibration tag).

4.1.6.5.1 Set Analogic for 140°F.

4.1.6.5.2 Slowly decrease Analogic till the oven turns on.   Note temperature on Analogic.

4.1.6.5.3 Slowly increase Analogic till the oven turns off.  Note temperature on Analogic.

4.1.6.5.4 Repeat previous steps three times.

4.1.6.5.5 Record the high and low temperature as seen by the Analogic.

4.1.6.6 Disconnect the Analogic.

4.2 Calibration Completion

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

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

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

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

APPENDIX A

TEMPERATURE CONTROLLER

CALIBRATION CHECKLIST

APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_______________TEMPERATURE CONTROLLER   _______________________________________

MFG:  _Partlow_______MODEL: _6331101____________I.D. NO.:__N5.2-104___ _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.1.1, 4.1.1.5
	INITIAL AND OUTGOING CHECK

	4.1.1.1.4, 4.1.1.5.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	60
	
	
	
	59 to 62

	-
	
	100
	
	
	
	99 to 102

	-
	
	200
	
	
	
	199 to 202

	-
	
	300
	
	
	
	299 to 302

	-
	
	400
	
	
	
	399 to 402

	4.1.1.3
	CAL 2 MAIN CALIBRATION

	4.1.1.3.1
	“Non Volt” Position
	(  ) CK.
	
	
	
	

	4.1.1.3.7
	Calibration Reference Number
	0
	
	
	
	-50 to +50

	4.1.1.3.

10
	CAL 2 Appears
	(  ) CK.
	
	
	
	

	4.1.1.4
	CAL 3 COLD JUNCTION COMPENSATION

	4.1.1.4.4
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	4.1.1.4.8
	Display Temperature 
	°F
	°F
	°F
	
	°F

	-
	
	
	
	
	
	+/-.25% of Step 4.1.1.4.9

	4.1.1.4.9
	Thermometer Temperture
	
	
	
	
	-----

	4.1.1.4. 10
	UUT Compensated
	Yes/No
	
	
	
	

	
	
	
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER   _______________________________________

MFG:  _Partlow_______MODEL: _2131101____________I.D. NO.:__N5.2-105___ _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.1.1, 4.1.1.5
	INITIAL AND OUTGOING CHECK

	4.1.1.1.4,4.1.1.5.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	60
	
	
	
	59 to 62

	-
	
	100
	
	
	
	99 to 102

	-
	
	200
	
	
	
	199 to 202

	-
	
	300
	
	
	
	299 to 302

	-
	
	400
	
	
	
	399 to 402

	4.1.1.3
	CAL 2 MAIN CALIBRATION

	4.1.1.3.1
	“Non Volt” Position
	(  ) CK.
	
	
	
	

	4.1.1.3.7
	Calibration Reference Number
	0
	
	
	
	-50 to +50

	4.1.1.3.

10
	CAL 2 Appears
	(  ) CK.
	
	
	
	

	4.1.1.4
	CAL 3 COLD JUNCTION COMPENSATION

	4.1.1.4.4
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	4.1.1.4.8
	Display Temperature
	°F
	°F
	°F
	
	°F

	-
	
	
	
	
	
	+/-.25% of Step 4.1.1.4.9

	4.1.1.4.9
	Thermometer Temperature
	
	
	
	
	-----

	4.1.1.4. 10
	UUT Compensated
	Yes/No
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER   _______________________________________

MFG:  _LFE_______MODEL: _2012    ____________I.D. NO.:__N5.2-102___        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.2.1, 4.1.2.3
	INITIAL AND OUTGOING CHECK

	4.1.2.1.4, 4.1.2.3.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	100
	
	
	
	95 to 105

	-
	
	200
	
	
	
	195 to 205

	-
	
	300
	
	
	
	295 to 305

	-
	
	400
	
	
	
	395 to 405

	-
	
	500
	
	
	
	495 to 505

	-
	
	600
	
	
	
	595 to 605

	-
	
	650
	
	
	
	645 to 655

	
	REFERENCE CALIBRATION

	4.1.2.2.6
	20  Min. Warm-up
	(  ) CK.
	
	
	
	

	4.1.2.2.8
	+50.000 mV Applied
	(  ) CK.
	
	
	
	

	4.1.2.2. 11
	Ice Bath Reference
	(  ) CK.
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	
	
	


APPENDIX A

CALIBRATION CHECKLIST_____________________________________________ ______________                    

TEST INSTRUMENT(S):

_______________TEMPERATURE CONTROLLER   _______________________________________

MFG:  _LFE    ______MODEL: _2003__________I.D. NO.:__N5.2-222         _        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.2.1, 4.1.2.3
	INITIAL AND OUTGOING CHECK

	4.1.2.1.4, 4.1.2.3.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	100
	
	
	
	95 to 105

	-
	
	200
	
	
	
	195 to 205

	-
	
	300
	
	
	
	295 to 305

	-
	
	400
	
	
	
	395 to 405

	-
	
	500
	
	
	
	495 to 505

	-
	
	600
	
	
	
	595 to 605

	-
	
	650
	
	
	
	645 to 655

	4.1.2.2
	REFERENCE CALIBRATION

	4.1.2.2.6
	20  Min. Warm-up
	(  ) CK.
	
	
	
	

	4.1.2.2.8
	+50.000 mV Applied
	(  ) CK.
	
	
	
	

	4.1.2.2. 11
	Ice Bath Reference
	(  ) CK.
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER   _______________________________________

MFG:  _Omega_______MODEL: _2012    ___________I.D. NO.:__N5.2-225__        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.2.1, 4.1.2.3
	INITIAL AND OUTGOING CHECK

	4.1.2.1.4, 4.1.2.3.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	100
	
	
	
	95 to 105

	-
	
	200
	
	
	
	195 to 205

	-
	
	300
	
	
	
	295 to 305

	-
	
	400
	
	
	
	395 to 405

	-
	
	500
	
	
	
	495 to 505

	-
	
	600
	
	
	
	595 to 605

	-
	
	650
	
	
	
	645 to 655

	4.1.2.2
	REFERENCE CALIBRATION

	4.1.2.2.6
	20  Min. Warm-up
	(  ) CK.
	
	
	
	

	4.1.2.2.8
	+50.000 mV Applied
	(  ) CK.
	
	
	
	

	4.1.2.2. 11
	Ice Bath Reference
	(  ) CK.
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER   _______________________________________

MFG:  _Omega_______MODEL: _4002    ___________I.D. NO.:__N5.1-188__        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.3.1, 4.1.3.3
	INITIAL AND OUTGOING CHECK

	4.1.3.1.3, 4.1.3.3.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	100
	
	
	
	95 to 105

	-
	
	120
	
	
	
	115 to 125

	-
	
	180
	
	
	
	175 to 185

	-
	
	190
	
	
	
	185 to 195

	-
	
	200
	
	
	
	195 to 205

	4.1.3.2
	SPAN AND ZERO CALIBRATION

	4.1.3.2.2
	Zero Calibration
	(  ) CK.
	
	
	
	

	-
	Span Calibration
	(  ) CK.
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER  AND INDICATOR_______________________

MFG:  _Ramco_______MODEL: _N/A    ___________I.D. NO.:__N5.2-221__        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.4
	CALIBRATION

	4.1.4.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	100
	
	
	
	90 to 110

	-
	
	130
	
	
	
	120 to 140

	-
	
	150
	
	
	
	140 to 160

	-
	
	180
	
	
	
	170 to 190

	-
	
	200
	
	
	
	190 to 210

	4.1.4.4
	Tank Temperature
	
	
	
	
	

	-
	Analogic
	
	
	
	
	

	-
	Indicator
	
	
	
	
	Analogic rdg +/- 10

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER  AND INDICATOR_______________________

MFG:  _API_______MODEL: _7045    ___________I.D. NO.:__N5.2-68__        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.5
	CALIBRATION

	4.1.5.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	75.0
	
	
	
	69.0 to 81.0

	-
	
	90.0
	
	
	
	84.0 to 96.0

	-
	
	115.0
	
	
	
	109.0 to 121.0

	-
	
	130.0
	
	
	
	124.0 to 136.0

	-
	
	150.0
	
	
	
	144.0 to 156.0

	-
	
	175.0
	
	
	
	169.0 to 181.0

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) 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):

_______________TEMPERATURE CONTROLLER  AND INDICATOR_______________________

MFG:  _Chromolox_______MODEL: _2110___________I.D. NO.:__N5.2-228        _______________

	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
	30  Min. Warm-up
	(  ) CK.
	
	
	
	

	3.3
	Visual Inspection
	(  ) CK.
	
	
	
	

	4.1.6
	CALIBRATION

	4.1.6.3
	Applied Temperature
	°F
	°F
	°F
	
	°F

	-
	
	100
	
	
	
	95 to 105

	-
	
	140
	
	
	
	135 to 145

	-
	
	180
	
	
	
	175 to 185

	-
	
	200
	
	
	
	195 to 205

	4.1.6.5
	Bandwidth
	°F
	°F
	°F
	
	

	-
	Minumum
	
	
	
	
	

	-
	Maximum
	
	
	
	
	

	4.2
	CALIBRATION COMPLETION

	4.2.1
	Review Data
	(  ) CK.
	
	
	
	

	4.2.2
	List Standards
	(  ) CK.
	
	
	
	

	4.2.3
	Labels and Tags
	(  ) CK.
	
	
	
	

	4.2.4
	Sign and Date
	(  ) CK.
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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


APPENDIX B

FIGURES

FIGURE 1

PROCESSOR BOARD
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FIGURE 2

WIRING CONNECTIONS
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FIGURE 3
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FIGURE 4 

[image: image4.png]Make thermocouple connections as illustrated below. Connect the positive lead of the
thermocouple to terminal 3, and the negative to terminal 1. For industrial environments with
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FIGURE 5

ENTERING CALIBRATION MODE
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FIGURE 6

REFERENCE CALIBRATION MODE
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FIGURE 7
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FIGURE 8

50.000 mV INPUT DISPLAY
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FIGURE 9

J T/C DISPLAY
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FIGURE 10

CAL COMPLETE DISPLAY
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FIGURE 11
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FIGURE 12
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