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SA Emerson Automation Solutions

6021 Innovation Blvd
EMERSON.

Shakopee, MN 55379
Calibration Data Sheet Consistent with ISO 10474 3.1 or EN 10204 3.1

Customer Information Manufacturer Information

Name: FLOW MANAGEMENT DEVICES LLC Sales Order: 6033643

PO: 036648 Line: 1

Device Information Calibration Information

Device Type: Pressure Transmitter Factory: Shakopee, MN, USA

Customer Ref/ID: 000-104178-SEN Station Name: SHAK_PRESSURE_CALIBRATION_07
Serial No: 20SHPE0091825 Operator ID: 34934

Calibration Date: 08/06/2020 09:14:32 AM

Model No:3051S2TG4A2E11AZEKDM8Q4

Mocule Serial No: internal Ref #: 40468303 [N I YAV WOO NV 0 OAURN O

Output: Linear
Device ID: 5341608

Permanent Tag Information Wire-On Tag Information

Equipment Used

EqNumber: EqName: CalDueDate:

P3-55159 Pressure Controller 8/25/2020 7:20:00AM

E3-58713 Load Box 1/20/2021 10:32:00AM |
[E3-56230 [ Multimeter 4/20/2021_1:23:00PM |

Issued Date: August 06, 2020 Page 1 of 2 20SHPE0091825_Q4-PRESSURE_RSK_1



Calibration Data
Reference of Calibration: Gauge

Range: 0.000 TO 4,000.000 PSI Damping: 0.40 seconds
% of Range Applied Pressure Requested Applied Pressure Analog Output (mA) % Span Error Pass/Fail
100.000 4000.000 PSI 4000.0000 PSI 19.99946 -0.00337 PASS
80.000 3200.000 PSI 3200.0000 PSI 16.79980 -0.00125 PASS
60.000 2400.000 PsSI 2400.0000 PSI 13.60006 0.00038 ] PASS l
40.000 1600,000 PSI 1600.0000 PSI 10.40022 0.00138 PASS [
20.000 800.000 PSI 800.0000 PSI 7.20026 0.00163 PASS I
| 0.000 | 0.000 PSI 0.0000 PSI 4.00068 0.00425 | PASS |

This document certifies that the listed serialized instrument meets applicable Emerson
specifications, has been calibrated per Emerson's calibration procedures and that the instrument
conforms fully to all data and engineering requirements provided to Emerson and acknowledged
by Emerson. The calibration of measuring and test equipment used in the manufacture and
inspection of the listed product is traceable, through an unbroken chain of calibrations or
comparisons, to standards maintained by internationally recognized National Metrology Institutes
such as NIM, NIST, PTB, etc.

Moot ¥ Aotk

Heather Matthiesen
Quality Manager

Issued Date: August 06, 2020 Page 2 of 2 20SHPE0091825_Q4-PRESSURE_RSK_1
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Emerson Automation Solutions
$ 6021 Innovation Blvd

EMEﬁSON Shakopee, MN 55379
Calibration Data Sheet Consistent with ISO 10474 3.1 or EN 10204 3.1

Customer Information Manufacturer Information

Name: FLOW MANAGEMENT DEVICES LLC Sales Order: 5970225

PO: 035876 Line: 10

Device Information Calibration Information

Device Type: Temperature Transmitter Factory: SHAKOPEE, MN, USA

Customer Ref/ID: 000-112012-SEN Station Name:

Serial No: 20SHTCO060975 SHAK_TEMPERATURE_TRANSMITTER_CALIBRATI
ON_04
Operator ID: 69390

Model No: 3144PD1A1KAMST1C4Q4 Calibration Date: 08/04/2020 05:45:15 AM

Output: Linear internal Ref #: 40466701 || || NI NN DV OO BT 0O 0

Permanent Tag Information Wire-On Tag Information

Equipment Used
EqNumber: EqName: CalDueDate: ]
E3-60866 Multimeter 1/12/2021 12:12:00PM |

Issued Date: August 04, 2020 Page 1 of 2 20SHTCO0060975_Q4-TEMP_RSK_1




Calibration Data

Sensor 1 Pt100 00385 4 Wire -50.00 TO 150.00 DEG C
% of Range Measured Input Digital Output Analog Output % Span Error Pass/Fail
100.098 150.196 DEG C 150.198 DEGC 20.0163 mA 0.003% PASS
75.101 100.202 DEG C 100.211 DEGC 16.0168 mA 0.0040 PASS
50.092 50.184 DEG C 50.186 DEGC 12.0154 mA 0.0042 PASS
25.102 0.205 DEG C 0.213 DEGC 8.0164 mA 0.0000 PASS
0.090 -49.820 DEG C -49.816 DEGC 4.0154 mA 0.0063 PASS

This is to certify that the listed product meets the applicable Emerson specifications. The
calibration of measuring and test equipment used in the manufacture and inspection of the listed
product is traceable, through an unbroken chain of calibrations or comparisons, to standards
maintained by internationally recognized National Metrology Institutes such as NIM, NIST, PTB,
etc.

ol Y Hthee

Heather Matthiesen
Quality Manager

Issued Date: August 04, 2020 Page 2 of 2 20SHTCO0060975_Q4-TEMP_RSK_1
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Emerson Automation Solutions
% 6021 Innovation Blvd

EMEﬁSON Shakopee, MN 55379
Calibration Data Sheet Consistent with ISO 10474 3.1 or EN 10204 3.1

Customer Information Manufacturer Information

Name: FLOW MANAGEMENT DEVICES LLC Sales Order: 5970225

PO: 035876 Line: 10

Device Information Calibration Information

Device Type: Temperature Transmitter Factory: SHAKOPEE, MN, USA

Customer Ref/ID: 000-112012-SEN Station Name:

Serial No: 20SHTC0060974 SHAK_TEMPERATURE_TRANSMITTER_CALIBRATI
ON_01
Operator ID: 69390

Model No: 3144PD1A1KAMST1C4Q4 Calibration Date: 08/04/2020 05:59:03 AM

Output: Linear Internal Ref #: 40466700 || Il AINF NI HORON AVCO T RN OO 00 0

Permanent Tag Information Wire-On Tag Information

Equipment Used
EqNumber: EqName: CalDueDate: ]
E3-60868 Multimeter 11/12/2020 12:13:00PM J

Issued Date: August 04, 2020 Page 1 of 2 20SHTCO0060974_Q4-TEMP_RSK_1




Calibration Data

Sensor 1 Pt100 00385 4 Wire -50.00 TO 150.00 DEG C
% of Range Measured Input Digital Output Analog Output % Span Error Pass/Fail
100.097 150.194 DEG C 150.187 DEGC 20.0146 mA -0.0057 PASS
75.092 100.185 DEG C 100.184 DEGC 16.0154 mA 0.0038 PASS
50.089 50.177 DEG C 50.169 DEGC 12.0145 mA 0.0021 PASS
25.103 0.205 DEG C 0.204 DEGC 8.0166 mA 0.0013 PASS
0.081 -49.838 DEG C -49.847 DEGC 4.0136 mA 0.0040 PASS

This is to certify that the listed product meets the applicable Emerson specifications. The
calibration of measuring and test equipment used in the manufacture and inspection of the listed
product is traceable, through an unbroken chain of calibrations or comparisons, to standards
maintained by internationally recognized National Metrology Institutes such as NIM, NIST, PTB,

ol At

Heather Matthiesen
Quality Manager

Issued Date: August 04, 2020 Page 2 of 2 20SHTC0060974_Q4-TEMP_RSK_1




NV&[& % Report Of Calibration (@ pyromalion:

beyond measure

NVLARTAB COOE 200802:0 "'" ot 5211 Industrial Road, Fort Wayne, IN 46825
www.pyromation.com 260.484.2580
Report Number: 91197 Calibration Date: 07/27/2020
Submitted By:  Flow Management Devices Phoenix, AZ 85040 SO Number: 1347099
PO Number: 035995
Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B

XP-RBF185L484-008(1/2)-FP-8PU493

Item Serial/ Reference Target  Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

*C) °C) C) Q) (°C) (+°C) *°C) N &°C) (ivVout)
1 EOFC87  -50  -50.04 -50.35 80.167 0.31 0.55 0.04 140 0.55 in
0 -0.02 -0.22 99.914 0.20 0.30 0.04 8.0 030 in
100 100.00 99.70 138.294 0.30 0.80 0.04 200 0.80  in
200 200.01 199.31 175.801 0.70 1.30 0.04 320 130 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Resulls are as follows:

Ro= 99.9205
Alpha = 0.00385036 A= 3.9139E-3
Delta= 1.650048 B = -6.35320E-7
Beta = 0.367027 C = -1.41319E-11
Item Serial / Reference Target Actual Reading Reading Correction Tolerance U: (k= 2) TUR Acceptance Status
(°C) (°C) (°C) (Q) (°C) (£ °C) (£ °C) N: (£°C) (infout)
2 EOFCB88 -50 -50.04 -50.40 80.151 0.36 0.55 0.04 14.0 0.55 in
0 -0.02 -0.28 99.892 0.26 0.30 0.04 8.0 0.30 in
100 100.00 99.63 138.365 0.37 0.80 0.04 20.0 0.80 in
200 200.01 199.23 175.572 0.78 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro = 99,8989
Alpha= 0.,00385052 A= 3.91377E-3
Delta = 1.642803 B = -6.32564E-7
Beta = 0.365389 C = -1.40693E-11

Remarks:
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due
03-2021 Agilent 34584 8 1/2 Digit Digital Multimeter 08/14/2020
03-2388 Hart Scientific 5626 SSPRT Working Standard 01/22/2021
03-3729 Hart Scientific 5626 SSPRT Working Standard 1012412020

Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F] Relative Humidity: 39%

Procedure Used: WI-525-38 Rev 5 which Is based, in part on ASTM E644-19 w

DUT Conditicn: New Calibration Calibration performed by: Lindi Bunn, Metrology Technician

The temperatures written in this report are those defined by the International Temperature Scale of 1980 {ITS-20).

The combined standard uncerainty includes the standard uncertainty reported for the standard, and the measurement process. The combined standard uncertainty is mu!tsnlied by & coverage factor of 2
1o give an dad L y, which defl an interval having a level of confidence of approximately 95 percent. The expanded uncertainty presanted in this report is consistent with the
JCGM100:2008 Guide to the Expranhn of Unceriainty in Measurement. The expandad uncertainty is not lo be confused with a toleranca limit for the usar during application

The DUT Acceplance toleranca is based on the DUT speci , the 1t uncertainty, the resulting test uncertainty ratio (TUR), and the maximum allowable probability of false accapt risk

(PFA, assumad to be 2%). In cases where the TUR = 4:1, the acceptance tolerance = the DUT tolerance (guard bands are not necessary lo echieve 8 PFA of 2%). In cases whers the TUR < 4:1, the
acceplance limits are reduced by guard bands calculated using method & of NCSLI Z540.3. Refar to NCSLI Z540.3 or Pyromation SD-525-15 for additional information.

For purposes of determining conformance wilh these specifications, an observed vailue or a calculated value shall be rounded in accordance with the rounding method of ASTM Practice E28-19

The standards of Pyromation Lat y are ir ble to the Ir val System of Units (SI) through NIST or other National Metrology Institute, and are part of a ive meast ' assurance
program for ensuring continued accuracy and measurement traceability within the level of uncertainty reporied by this laboratory. The laboratory repon number \dentified above is the unique fapoﬂ number
to be used in referencing measurement traceability for the items identified in this report only,

This calibration is compliant 1o ISONIEC 17025:2017. This callbration report applies only 1o the items described. It must not ba used to claim product certificalion, approval, or endorsement by NVLAP,
NIST. or any agency of the U.S. Government. This raport shall not be reproduced except in full without written approval of Pyromation, Inc.

Page 10f 5




Report Of Calibration (@ pgrumaﬁgn‘g

beyond mecsure
5211 Industrial Road, Fort Wayne, IN 46825

www.pyromation.com 260.484.2580
Report Number: 91197 ' Calibration Date: 07/27/2020
Submitted By: Flow Management Devices Phoenix, AZ 85040 S0 Number: 1347089
PO Number: 035995
Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B

XP-RBF185L484-008(1/2)-FP-8PU493

Iltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Us(k=2) TUR Acceptance Status

Q) C) (*C) Q) (c) *°C) *°C) A1 #°C) (injout)
3 EOFC89  -50  -50.04 -50.39 80.151 0.35 0.55 0.04 140 055  in
0 -0.02 -0.31 99.882 0.29 0.30 0.04 8.0 030 in
100  100.00 99.55 138.335 0.45 0.80 0.04 200 080 in
200  200.01 199.09 175.522 0.92 1.30 0.04 320 130  in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.8883
Alpha = 0.00384898 A= 3.91228E-3
Delta= 1.64441 B = -6.32931E-7
Beta = 0.345943 C = -1,33153E-11
Item Serial / Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status
(°C) *C) (°C) Q) °C) (°C) (£°C) N (x°C) (infout)
4 EOFC8A -50 -50.04 -50.35 80.167 0.31 0.55 0.04 14.0 0.55 in
0 -0.02 -0.23 99.910 0.21 0.30 0.04 8.0 0.30 in
100 100.00 99.68 138.384 0.32 0.80 0.04 20.0 0.80 in
200 200.01 199.26 175.586 0.75 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99,9169
Alpha = 0.0038499 A= 3.9134E-3
Delta= 1.649265 B = -6.34951E-7
Beta = 0.353285 C = -1.36011E-11

Remarks:
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due

03-2021 Agilant 3458A 8 1/2 Digit Digital Multimater 08/14/2020

03-2398 Hart Scientific 5626 SSPRT Working Standard 01222021

03-3728 Hart Scientific 5626 SSPRT Working Standard 102412020
Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F] Relative Humidity: 39%

Procedure Used: WI-525-38 Rev 5 which is based, in part on ASTM E644-19

DUT Condition: New Calibration

The temperatures written In this report are those dafined by the Intermational Temperature Scale of 1990 {ITS-90).

The combined standard uncertainty includes the standard uncertainty reporied for the standard, and the measurement process. The combined standard uncertainty s multiplied by a coverage factor of 2
to give an expanded uncertainty, which defines an interval having a laval of confidence of approximately 95 parcent. The expanded uncerainty presented in this report is consistent with the
JCGM100:2008 Guide to the Expression of Uncertainty in M The ded L rtainty Is not to be confused with a lolerance limit for the user during application.

The DUT Acceptance tclerance is based on the DUT specification, the measurement uncertainty, the resulting test uncartainty ratio (TUR), and the maximum allowable probability of false accept risk
(PFA, assumad to be 2%). In cases where the TUR 2 4.1, the acceptance tolerance = the DUT telerance (guard bands are not necessary 1o achieve a PFA of 2%). In cases where the TUR < 4:1, the
acceplance limits are reduced by guard bands calculated using method 6 of NCSLI Z540,3. Refer lo NCSLI 2540.3 or Pyromation SD-525-15 for additional information.

For purposes of determining conformance with thase specifications, an observed value or a calculated vaiue shall be rounded in accordance with the rounding method of ASTM Practice E25-19

The standards of Pyromation Laboratary are traceable to the Internalional System of Units (S!) through NIST or other National Metrology Institule, and are part of a comprehensive measurement assurance
program for ensuring continued accuracy and measurement traceability within the level of uncertainty reported by this laboralery. The laboratory report number identified above is the unique raport number
to ba used in refarencing measuremant raceabiiity for the ilems identified In this report only.

This calibration is compliant to ISO/IEC 17025:2017. This calibration report applies only to the items described. It must not be used to claim product certification, approval, or endorsement by NVLAP,
NIST, er any agency of the U.S. Govemment. This report shall not be reproduced except in full without written approval of Pyromation, Inc

Page 2 of 5




Report Of Calibration (@ pyromaﬁon‘§

beyond measure
5211 Industrial Road, Fort Wayne, IN 48825

www.pyromation.com 260.484,2580
Report Number: 91197 Calibration Date: 07/27/2020
Submitted By:  Flow Management Devices Phoenix, AZ 85040 SO Number: 1347099

PO Number: 0358995

Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B
XP-RBF1851L484-008(1/2)-FP-8PU483

Iltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc (k=2) TUR Acceptance Status

(*C) "G (*C) (o)) °C) (£°C) &°C) A (£°C) (infout)
5 EOFCBB  -50  -50.04 -50.38 80.155 0.34 0.55 0.04 140 055  in
0 -0.02 -0.31 99.880 0.29 0.30 0.04 8.0 030 in
100 100.00 99.52 138.322 0.48 0.80 0.04 200 080 in
200  200.01 199.02 175.496 0.99 1.30 0.04 320 130 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.8868
Alpha = 0.00384785 A= 3.91113E-3
Delta= 1.644657 B = -6.32839E-7
Beta = 0.351999 C = -1.35444E-11
Item Serial/ Reference Target  Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status
()] (*C) (*C) Q) (*C) (£ °C) (£°C) N:1 (£°C) (infout)
6 EOFC8C -50 -50.03 -50.34 80.169 0.31 0.55 0.04 140 0.55 in
0 -0.02 -0.23 99.910 0.21 0.30 0.04 8.0 0.30 in
100  100.00 99.69 138.390 0.31 0.80 0.04 200 0.80 in
200  200.00 199.29 175.593 0.71 1.30 0.04 320 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9183
Alpha= 0.00385023 A= 3.91355E-3
Delta= 1.644505 B = -6.33173E-7
Beta = 0.37677 C = -1.45065E-11

Remarks:
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due

03-2021 Agilent 34584 8 1/2 Digit Digital Multimeter 08/14/2020

03-23s8 Hart Scientific 5626 SSPRT Working Standard 01/22/2021

03-3729 Hart Scientitic 5526 SSPRT Working Standard 10/24/2020
Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F] Relative Humidity: 38%

Procedure Used: WI-525-38 Rev 5 which is based, in part on ASTM E644-19

DUT Condition: New Calibration

The temperatures written in this report are those defined by the Intarnational Temparature Scale of 1990 (ITS-90).

The combined standard uncartainty includes the standard uncertainty reported for the standard, and the measuremen! procass. The combined standard uncerainly is multiplied by a coveraga factor of 2
1o give an expanded uncertainty, which definas an interval having a level of confidence of approximately 85 percent. The expanded uncertainty presented in this report is consistent with the
JCGM100:2008 Guide 1o the Expression of Uncertainty in Measurement. The expanded uncertainty is not to be confused with a toleranca limit for the user during application

The DUT Acceptance lolerance is based on the DUT specification, the measurement unceriainly, the resulting lest uncertainty ratio (TUR), and the maximum allowable probability of false accept risk

(PFA, assumed to be 2%). In cases where the TUR 2 4.1, the acceptance tolerance = the DUT tolerance (guard bands are not necessary o achieve a PFA of 2%), In cases whare the TUR < 4:1, the
acceptance limits are reduced by guard bands calculated using method 6 of NCSLI Z540.3. Refer to NCSLI Z540.3 or Pyromation SD-525-15 for additional information.

For purposes of determining conformance with these specifications, an cbserved value or a calculated value shall ba rounded in accordance with the rounding method of ASTM Practice E29-19

The standards of Pyromation Laboratory are tracesble to the Intarnational System of Units (SI) through NIST or other National Metrology Institute, and are part of a comprehensive measurement assurance
program for ensuring continued accuracy and measurement iraceability within the level of uncertainty raportaed by this laboralory. The laboratory report number identified abave is the unigue report number
lo be used In referancing measurement traceabllity for the items Identified in this report only.

This calibration is compliant to ISO/IEC 17025:2017. This calibralion report applies only lo the items described. It must not be used to claim product certification, approval. or endorsement by NVLAP,
NIST, or any agency of the U.S. Government, This report shall not be reproduced except in full without written epproval of Pyromation, Inc.

Page 3 of 5




Report Of Calibration (ss) pgroma"un'§

beyond meosure
5211 Industrial Road, Fort Wayne, IN 46825

www. pyromation.com 260.484.2580
Report Number: 91197 Calibration Date: 07/27/2020
Submitted By: Flow Management Devices Phoenix, AZ 85040 SO Number: 1347099

PO Number: 035995
Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B

XP-RBF185L484-008(1/2)-FP-8PU493

ltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

("C) (*C) (°C) Q) (*C) (x°C) (x°C) N:A (£°C) (inout)
7 EOFC8D -50 -50.03 -50.03 80.294 0.00 0.55 0.04 14.0 0.55 in
0 -0.02 0.20 100.078 -0.22 0.30 0.04 8.0 0.30 in
100 100.00 100.36 138.644 -0.36 0.80 0.04 20.0 0.80 in
200 200.00 200.22 175.937 -0.22 1.30 0.04 32.0 1.30 in
Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:
Ro= 100.0859
Alpha = 0.00385244 A= 3.91551E-3
Delta= 1.637286 B = -6.30754E-7
Beta = 0.38442%9 C = -1.48099E-11
Item Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc (k= 2) TUR Acceptance Status
(*C) (°C) (*C) Q) (°C) (£ °C) (£°C) N1 (£ °C) (infout)
8 EOFCBE -50 -50.03 -50.36 80.164 0.33 0.55 0.04 14.0 0.55 in
0 -0.02 -0.27 99.866 0.25 0.30 0.04 8.0 0.30 in
100 100.00 99.62 138.360 0.38 0.80 0.04 20.0 0.80 in
200 200.00 199.17 175.551 0.83 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9046
Alpha= 0.00384819 A= 3.91238E-3
Delta= 1.641798 B = -6.31959E-7
Beta= 0.387 C = -1.48964E-11

Remarks:

The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due

03-2021 Agilent 3458A 8 1/2 Digil Digital Muttimeter 08/14/2020

03-2398 Hart Scientific 5626 SSPRT Working Standard 01/2212021

03-3729 Hart Scientific 5626 SSPRT Working Standard 1012412020
Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F] Relative Humidity: 38%

Procedure Used: WI-526-38 Rev 5 which is based, in part on ASTM E844-19

DUT Condition: New Calibration

The temperatures written in this report are those defined by the Imernational Temperature Scale of 1980 (ITS-80).

The combined standard uncertainty includes the standard uncertainty reported for the standard, and the measurement process. The combined standard unceriainty is multiplied by a coverage factor of 2
to give en expanded unceriainty, which defines an interval having a level of confidence of approximalely 85 parcenl. The expanded uncertainty presented in this report is consistent with the
JCGM100:2008 Guide 1o the Expression of Uncertainly in Measurement. The expanded uncertainty is not to be confused with a lolerance limit for the user during application.

The DUT Acceptance tolerance is based on lhe DUT specificalion, the measurement uncertainty, the resulting test uncertainty ratio (TUR), and the maximum allowable probability of false accept risk
(PFA, assumed to be 2%). In cases whera the TUR z 4:1, the accaptance tolerance = the DUT lolerance (guard bands are not necessary to achieve a PFA of 2%). In cases where the TUR < 4:1, the
acceptance limits are reduced by guard bands calculatad using method 6 of NCSLI Z540.3. Refer to NCSLI Z540.3 or Pyromation 8D-525-15 for additional information.

For purposes of determining conformance with these spacifications, an obsarved value or a caloulated value shall be rounded in accordance with the rounding method of ASTM Practice E28-18

The standards of Pyromation Laboralory are traceable te the Internalional System of Units (S1) through NIST or other Naticnal Matrology Institute, and are pan of a comprehensive measurement assurance
program for ensuring continued accuracy and measurement traceability within the level of uncertainty reported by this laboratory. The laboratory report number identified above Is Ihe unique report number
to be used in referancing measurement traceability for the items identified in this repon only,

This calibration is compliant to ISO/IEC 17025:2017. This calibration report applies only to the items described. It musl nol ba used to claim product cerification, approval, or endorsement by NVLAP,
NIST. er any agency of the U.S. Government. This report shall not be reproduced except in full without written approval of Pyromation, Inc
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Report Of Calibration (@ pgromaﬁon‘§

beyond measure
5211 Industrial Road, Fort Wayne, IN 46825

www.pyromation.com 260.484.2580
Report Number: 91197 Calibration Date: 07/27/2020
Submitted By: Flow Management Devices Phoenix, AZ 85040 SO Number: 1347099
PO Number: 035995
Platinum Resistance Thermometer Tolerance: IEC 80751:2008 Class B

XP-RBF185L484-008(1/2)-FP-8PU493

Item Serial/Reference Target  Actual Reading Reading Correction Tolerance Us(k=2) TUR Acceptance Status

(°C) (°C) (°C) (Q) (°C) (£°C) (x °C) N1 (£°C) (infout)
9 EOFC8F -50 -50.03 -50.41 80.142 0.38 0.55 0.04 14.0 0.55 in
0 -0.02 -0.30 99.883 0.28 0.30 0.04 8.0 0.30 in
100 100.00 99.61 138.359 0.38 0.80 0.04 20.0 0.80 in
200 200.00 199.18 175.554 0.82 1.30 0.04 320 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.8911
Alpha = 0.00385093 A= 3.91452E-3
Delta= 1.651157 B = -6.35848E-7
Beta = 0.37639 C = -1.44945E-11
Item Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc (k= 2) TUR Acceptance Status
(°C) (*C) (°C) (Q) (°C) (£ °C) (x°C) N (£°C) (infout)
10 EOFC90 -50 -50.03 -50.38 80.154 0.35 0.55 0.04 14.0 0.55 in
0 -0.02 -0.27 99.893 0.25 0.30 0.04 8.0 0.30 in
100 100.00 99.63 138.367 0.37 0.80 0.04 20.0 0.80 in
200 200.00 199.22 175.569 0.78 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= ©9.9013
Alpha = 0.00385032 A= 3.91343E-3
Delta= 1.639291 B = -6,31179E-7
Beta= 0.415921 C = -1.60143E-11

Remarks: :
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due

03-2021 Agilant 3458A 8 1/2 Digit Digital Multimeter 08/14/2020

03-2398 Hart Scientific 5626 SSPRT Working Standard 01/22/2021

03-3728 Hart Scientific 5826 SSPRT Working Standard 1072412020
Environmental Conditions at time of Calibration: Temperatura: 23 °C [73 °F] Relative Humidity: 39%

Procedure Used: WI-625-38 Rev 5 which is based, in part on ASTM E644-18

DUT Condition: New Calibration

The temperatures wrilten in this report are those defined by tha International Temperature Scale of 1990 (ITS-90).

The combinad standard uncertainty includes the standard uncertainty reportad for the standard, and the measurement process. The combined standard uncertainty is mulliplied by a coverage factor of 2
to give an expandad uncertainty, which defines an interval having a level of confidance of approximately 95 parcent. The expanded uncertainty presentad in this report is consistent with the
JCGM100:2008 Guide to the Expression of Uncertainty in Measurement. The expandad uncertainty is not lo ba confused with a toleranca limit for the user during application.

The DUT Acceptanca tolerance is based on the DUT specification, the measurement uncertainty, the resulting test uncertainty ratio (TUR), and the maximum allowable probability of false accept risk

(PFA, assumed to be 2%). In cases where the TUR 2 4:1, the acceplanca tolerance = the DUT tolerance (guard bands are not nacassary to achieva a PFA of 2%). In cases where the TUR < 4.1, the
acceptance limits are reduced by guard bands calculated using method 6 of NCSLI Z540.3. Refer to NCSLI Z540.3 or Pyromation SD-525-15 for additional information.

For purposes of determining conformance with these specifications, an observed value or a calculated value shall be rounded in accordance with the rounding melthod of ASTM Practice E29-18

The standards of Pyromation Laboratory are traceable 1o the International System of Units (SI) through NIST or other National Metrology Institute, and are part u‘ a qomprehens!ve meagummenl assurance
progrem for ensuring continued accuracy and measurement traceabllity within the level of uncertainty raported by this laboratory. The laboratory report number identified above is the uniqua report numbar
to be used in referencing measurement fraceability for the items identified in this report only.

This calibration is compliant lo ISO/IEC 17026:2017. This calibration report applies only to the items described. [t must not be used to claim product certification, approval, or endorsemant by NVLAP,
NIST, or any agency of the U.S. Government. This report shall nol be reproduced except in full without writtan approval of Pyromation, Inc.
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Report for Callendar-Van Dusen Coefficients

XP-RBF185L484-008(1/2)-FP-8PU493
Date: July 28, 2020

Reference (°C) UUT (Ohms)
-50.0370 80.1673
-0.0170 99.9101
100.0000 138.3839
200.0110 175.5861
Coefficients:
RO = 99.9169

ALPHA = 0.0038499
DELTA = 1.649265
BETA = 0.353285

A =3.9134E-3
B =-6.34951E-7
=-1.36011E-11

Residual (°C)
0.0000
0.0000
0.0000
0.0000
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XP-RBF1851484-008(1/2)-FP-8PU493 91197-4  Callendar-Van Dusen Temperature vs. Resistance Table
°C Resistance dR/dT °C Resistance dR/dT °C Resistance dR/dT
-50 80.182 0.399 -3 98.743 0.391 44 116.999 0.385
-49 80.581 0.399 -2 99.135 0.391 45 117.384 0.385
-48 80.980 0.399 -1 99.526 0.391 46 117.769 0.385
-47 81.378 0.398 0 99.917 0.391 47 118.154 0.385
-46 81.777 0.398 1 100.308 0.391 48 118.539 0.385
-45 82.175 0.398 2 100.699 0.391 49 118.924 0.385
-44 82.573 0.398 3 101.089 0.391 50 119.309 0.385
-43 82.970 0.398 4 101.480 0.391 51 119.694 0.385
-42 83.368 0.397 5 101.870 0.390 52 120.078 0.384
-41 83.765 0.397 6 102.261 0.390 53 120.462 0.384
-40 84.163 0.397 7 102.651 0.390 54 120.847 0.384
-39 84.560 0.397 8 103.041 0.390 55 121.231 0.384
-38 84.956 0.397 9 103.431 0.390 56 121.615 0.384
-37 85.353 0.397 10 103.821 0.390 57 121.999 0.384
-36 85.750 0.396 1 104.210 0.390 58 122,382 0.384
-35 86.146 0.396 12 104.600 0.389 59 122.766 0.384
-34 86.542 0.396 13 104.989 0.389 60 123.149 0.383
-33 86.938 0.396 14 105.379 0.389 61 123.533 0.383
-32 87.334 0.396 15 105.768 0.389 62 123.916 0.383
-31 87.729 0.396 16 106.157 0.389 63 124.299 0.383
-30 88.125 0.395 17 106.546 0.389 64 124.682 0.383
29 88.520 0.395 18 106.935 0.389 65 125.065 0.383
28 88.915 0.395 19 107.323 0.389 66 125.447 0.383
27 89.310 0.395 20 107.712 0.388 67 125.830 0.383
-26 89.705 0.395 21 108.100 0.388 68 126.213 0.382
-25 90.099 0.395 22 108.488 0.388 69 126.595 0.382
-24 90.494 0.394 23 108.877 0.388 70 126.977 0.382
-23 90.888 0.394 24 109.265 0.388 71 127.359 0.382
22 91.282 0.394 25 109.653 0.388 72 127.741 0.382
21 91.676 0.394 26 110.040 0.388 73 128.123 0.382
-20 92.070 0.394 27 110.428 0.388 74 128.505 0.382
-19 92.464 0.394 28 110.816 0.387 75 128.886 0.381
18 92.857 0.393 29 111.203 0.387 76 129.268 0.381
17 93.251 0.393 30 111.590 0.387 77 129.649 0.381
-16 93.644 0.393 31 111.977 0.387 78 130.030 0.381
15 94.037 0.393 32 112.364 0.387 79 130.411 0.381
14 94.430 0.393 33 112.751 0.387 80 130.792 0.381
-13 94.823 0.393 34 113.138 0.387 81 131.173 0.381
a2 95.215 0.393 35 113.525 0.387 82 131.553 0.381
-11 95.608 0.392 36 113.911 0.386 83 131.934 0.380
-10 96.000 0.392 37 114.298 0.386 84 132.314 0.380
-9 96.392 0.392 38 114.684 0.386 85 132.695 0.380
-8 96.785 0.392 39 115.070 0.386 86 133.075 0.380
-7 97.177 0.392 40 115.456 0.386 87 133.455 0.380
6 97.568 0.392 41 115.842 0.386 88 133.835 0.380
-5 97.960 0.392 42 116.228 0.386 89 134.215 0.380
-4 98.352 0.392 43 116.613 0.386 90 134.594 0.380
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XP-RBF185L484-008(1/2)-FP-8PU493 91197-4 Callendar-Van Dusen Temperature vs. Resistance Table
i Resistance dR/dT °C Resistance dR/dT C Resistance dR/dT
91 134.974 0.379 138 152.669 0.374 185 170.083 0.368
92 135.353 0.379 139 153.042 0.373 186 170.451 0.367
93 135.733 0.379 140 153.415 0.373 187 170.818 0.367
94 136.112 0.379 141 153.789 0.373 188 171.185 0.367
95 136.491 0.379 142 154.162 0.373 189 171.552 0.367
96 136.870 0.379 143 154.535 0.373 190 171.919 0.367
97 137.248 0.379 144 154.907 0.373 191 172.286 0.367
98 137.627 0.379 145 155.280 0.373 192 172.653 0.367
99 138.006 0.378 146 155.653 0.372 193 173.020 0.367
100 138.384 0.378 147 156.025 0.372 194 173.386 0.366
101 138.762 0.378 148 156.397 0.372 195 173.752 0.366
102 139.140 0.378 149 156.770 0.372 196 174.119 0.366
103 139.518 0.378 150 157.142 0.372 197 174.485 0.366
104 139.896 0.378 151 157.514 0.372 198 174.851 0.366
105 140.274 0.378 152 157.885 0.372 199 175.216 0.366
106 140.652 0.378 153 158.257 0.372 200 175.582 0.366
107 141.029 0.377 154 158.629 0.371
108 141.406 0.377 155 159.000 0.371
109 141.784 0.377 156 159.371 0.371
110 142.161 0.377 157 159.742 0.371
111 142.538 0.377 158 160.113 0.371
112 142.915 0.377 159 160.484 0.371
113 143.291 0.377 160 160.855 0.371
114 143.668 0.377 161 161.226 0.371
115 144.045 0.376 162 161.596 0.370
116 144.421 0.376 163 161.967 0.370
117 144.797 0.376 164 162.337 0.370
118 145.173 0.376 165 162.707 0.370
119 145.549 0.376 166 163.077 0.370
120 145.925 0.376 167 163.447 0.370
121 146.301 0.376 168 163.817 0.370
122 146.676 0.376 169 164.186 0.370
123 147.052 0.375 170 164.556 0.369
124 147.427 0.375 171 164.925 0.369
125 147.802 0.375 172 165.294 0.369
126 148177 0.375 173 165.664 0.369
127 148.552 0.375 174 166.033 0.369
128 148.927 0.375 175 166.401 0.369
129 149.302 0.375 176 166.770 0.369
130 149.677 0.375 177 167.139 0.369
131 150.051 0.374 178 167.507 0.368
132 150.425 0.374 179 167.876 0.368
133 150.800 0.374 180 168.244 0.368
134 151.174 0.374 181 168.612 0.368
135 151.548 0.374 182 168.980 0.368
136 151.921 0.374 183 169.348 0.368
137 152.295 0.374 184 169.716 0.368
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Report Of Calibration puromalion:

5211 Industrial Road, Fort Wayne, IN 46825
www.pyromation.com 260.484.2580

e
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W[L[g\@a%

BRATION
NVLAP LAB CODE 200502-0

Report Number: 90564 Calibration Date: 07/02/2020

Submitted By:  Flow Management Devices Phoenix, AZ 85040 S0 Number: 1342959
PO Number: 035379

Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B
XP-RBF185L484-004-FP-8HN93
Item rial / Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

(*C) (°C) (°C) Q) ("C) (£ °C) (£ °C) N:A (x°C) (infout)
1 EQAB2D -50 -50.04 -50.37 80.159 0.33 0.55 0.04 14.0 0.55 in

0 -0.02 -0.29 99.886 0.27 0.30 0.04 8.0 0.30 in

100 99.95 99.51 138.317 0.44 0.80 0.04 20.0 0.80 in

200 199.92 199.00 175.491 0.92 1.30 0.04 32.0 1.30 in
Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro = 99.895
Alpha = 0.00384828 A= 3.91141E-3
Delta= 1,640556 B = -6.31332E-7
Beta= 0.354138 = -1,36282E-11

Item Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

(°C) (°C) (°C) (Q) (*C) (x°C) (x°C) N:1 (£°C) (infout)
2 EOQAB2E -50 -50.04 -50.35 80.167 0.31 0.55 0.04 14.0 0.55 in

0 -0.02 -0.20 99.920 0.18 0.30 0.04 8.0 0.30 in
100 99.95 99.73 138.402 0.22 0.80 0.04 20.0 0.80 in
200 199.92 199.36 175.622 0.56 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9294
Alpha= 0.00385196 A= 3.9152E-3
Delta= 1.641689 B = -6.32372E-7

Beta = 0.367887

C = -1.41709E-11

Remarks: Calibrated Prior To Final Assembly.
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due
03-1288 Hewlett Packard 3458A 8 1/2 Digit Digtal Multimeter 05/13r2021
03-2398 Hart Scientific 5626 SSPRT Working Standard 07/21i2020
03-3726 Hart Scientific 5626 SSPRT Working Standard 1012412020

Environmental Conditions at time of Calibration: Temperature: 23 *C [73 °F]

Procedure Used: WI-525-38 Rev 5 which is based, in part on ASTM E644.19

Relative Humidity: 38% .

DUT Condition: New Calibration Calibration performed by: Lindi Bunn, Metrology Technician

The temperalures written in this rapcn are thosa dafined by tha International Temperature Scale of 1890 (ITS-90).

The combi standard L inty includes the standard uncenainty reportad for the standard, and the measurement process. The combined standard uncertainty is multiplied by a coverage factor of 2
to give an expanded uncertainty, which defines an interval having a leval of confidance of approximately 95 percent. The expanded uncertainty presented in this report is consistent with the
JCGM100:2008 Guida to the Exprassion of Uncertainty in Measurement. The expanded uncertainty is nol to be confused with a tolerance limit for the user during application.

The DUT Acceptance tolerance is based on the DUT specification, the measurement uncertainty, the resulting test uncerainty ratio (TUR), and the maximum allowable probabilily of false accepl risk

(PFA, assumed to be 2%). In casas whare tha TUR 2 4:1, the acceptance tolerance = the DUT tolerance (guard bands are nol necessary to achieve a PFA of 2%). In cases where the TUR < 4:1, the
acceptance limits are reduced by guard bands calculated using method 6 of NCSLI 2540.3. Refer to NCSLI Z540.3 or Pyromation §D-525-15 for additional information.

For purposes of delermining conformance with these specifications. an observed value or a calculated value shall be rounded In accordance with the rounding method of ASTM Practica F29-18

The standards of Pyromation Labaralory are treceable to the International System of Units (S1) through NIST or other National Metrology Institute, and are part of a comprehensive measurement assurance
program for ensuring continued accuracy and measurement traceability within the leve! of unceriainty reported by this laboratory. The laboratory report number identified above is the unique repart number
lo be used in referencing measurement traceability for the itemns identified in this report only.

This calibration is compliant to ISO/IEC 17025:2017. This calibration regort applias only to tha items described. It must not be used to claim product certification, approval, or endorsament by NVLAP,
NIST, or any agency of the U.S. Government, This report shall nol be reproduced except in full without written approval of Pyromatien. Inc.
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Report Of Calibration (@ pyromalions

beyond measure
5211 Industrial Road, Fort Wayne, IN 46825

www.pyromation.com 260.484.2580
Report Number: 90564 Calibration Date: 07/02/2020
Submitted By:  Flow Management Devices Phoenix, AZ 85040 SO Number: 1342959
PO Number: 035379
Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B

XP-RBF 185L484-004-FP-8BHN93

ltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Ue (k=2) TUR Acceptance Status

(°C) (°C) (°C) Q) (*C) (x°C) (x°C) N:A (x°C) (inout)
3 EOAB2F -50 -50.04 -50.36 80.162 0.32 0.55 0.04 14.0 0.58 in
0 -0.02 -0.22 99.914 0.20 0.30 0.04 8.0 0.30 in
100 90.95 99.71 138.395 0.24 0.80 0.04 20.0 0.80 in
200 199.92 199.33 175.613 0.69 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9234
Alpha = 0.00385209 A= 3.91842E-3
Delta= 1.644071 B = -6.32311E-7
Beta = 0.346116 C = -1.33327E-11
ltem Serial / Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status
j (°C) (°C) ("C) Q) (°C) *°C) (x°C) N:A (*°C) (infout)
4 EDAB30 -50 -50.04 -50.34 80.173 0.30 0.55 0.04 14.0 0.55 in
0 -0.02 -0.18 99.928 0.16 0.30 0.04 8.0 0.30 in
100 99.95 99.75 138.411 0.20 0.80 0.04 20.0 0.80 in
200 199.92 199.37 175.626 0.55 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99,9368
Alpha = 0.00385184 A= 3.91542E-3
Delta= 1.650718 B = -6.35829E-7
Beta = 0.341224 C = -1.31434E-11

Remarks: Calibrated Prior To Final Assembly.
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Callbration Due

03-1268 Hewlot! Packard 3458A 8 1/2 Digit Digital Mullimater 085/13/2021

03-2308 Hart Scientific 5828 SSPRT Working Standard 071212020

03-3728 Hart Scientific 5626 SSPRT Workng Stancard 10/2412020
Environmental Conditions at time of Calibratien: Temperature: 23 °C [73 °F] Relative Humidity: 38%

Procedure Used: WI-625-38 Rev 5 which is based, in part on ASTM E644-19

DUT Condition: New Calibration

The temparalures wrilten in this report are those defined by tha Interational Temperature Scale of 1980 (ITS-80).

The combined standard uncerainty includas the standard uncertainly raparted for Ihe standard, and the measurement process. The combined standard uncertainly is multipiied by a coverage faztor of 2

to give an expanded uncertainly, which defines an inlerval having a ievel of confidence of approximately 85 parcenl. The expanded uncarlanty p in this report is consistent with the

JCGM100.2008 Guide to the Expression of Uncartainly in Measurament. The expanded uncertainty is net lo be confused with a tolerance limil fer the user during application.

The DUT Accaptance lalerance is basad on the DUT specification, the meuummanl uncertainty, the resulting test uncertainty ratio (TUR), and tho maximum aliowable probabilily of false accap! risic

(PFA, assumed to ba 2%). In cases where tha TUR  4:1, the = tha DUT (guard bands are nol necassary to achiove a PFA of 2%). In cases where the TUR < 4:1, lhe
limits are reduced by guard bends ealculated using malmu 8 of NCSLI Z540.3 Refer 1o NCSLI Z540.3 or Pyromation 8D-528-15 for addiuonal information.

Fot purposas of delermining conformance with these specificalions, an observed value or a saleulatad value shall ba reunded in accardance with the rounding rna!hod of ASTM Practice E29-10

The standards of Pyromalion Laboratory are traceable 10 the International System of Units (S1) through NIST or other National Matralogy Institule, and are part of 8 comprehensive measurament assurance
program for ensuring continued accuracy and measuremant lraceability within the level of uncertainly reporied by this laboralory. The laboratory report number identified above is the unigue report number
lo be used in referencing measurement traceability for the itams idantified in this report only,

This cafibration is compliant o ISO/IEC 170252017, This culibration repert applios only lo the items described. |t must not be used to claim product cerification, approval, or endorsement by NVLAP,
NIST. or any agency of lhe U.S. Govermmant Thrs report shal rot pa rapreduced excapl in full withou! written approval of Pyromaticn, Inc
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Report Of Calibration (@ puromaﬁon‘g

beyond measure
5211 Industrial Road, Fort Wayne, IN 46825

www.pyromation.com 260.484.2580
Report Number: 90564 Calibration Date: 07/02/2020
Submitted By: Flow Management Devices Phoenix, AZ 85040 SO Number: 1342958
PO Number: 035379
Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B

XP-RBF 185L484-004-FP-8HN93

ltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

= \/ °C) °C) °c) Q) (°C) (£°C) (+°C) N1 (£°C) (infout)
5 EOAB31  -50  -50.04 -50.38 80.154 0.34 0.55 0.04 140 055  in
0 -0.02 0.27 99.895 0.25 0.30 0.04 8.0 030 in
100 99.95 99.60 138.353 0.35 0.80 0.04 200 0.80 in
200  199.92 199.17 175.551 0.75 1.30 0.04 320 130 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9041
Alpha = 0.00385061 A= 3.91386E-3
Delta= 1.642413 B = -8.3243E-7
Beta= 0.36104 C = -1.39023E-11
Item Serial / Reference Target Actual Reading Reading Correction Tolerance Ue(k=2) TUR Acceptance Status
(°C) (*C) (°C) (Q) (°C) (£ °C) (£ °C) N (£ °C) (invout)
6 v EOAB32 -50 -50.04 -50.32 80.178 0.28 0.55 0.04 14.0 0.55 in
0 -0.02 -0.16 99.937 0.14 0.30 0.04 8.0 0.30 in
100 99.95 99.79 138,425 0.16 0.80 0.04 20.0 0.80 in
200 199.93 199.45 175.652 0.48 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro = 99.9465
Alpha= 0.00385187 A= 3.91513E-3
Delta= 1.642334 B = -6.32605E-7
Beta= 0.381973 C=-1.47131E-11

Remarks: Calibrated Prior To Final Assembly.
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Modael Description Calibration Due

03-1268 Hewlett Packard 3458A 8 1/2 Digit Digital Multimeter 05/13/2021

03-2398 Hart Scientific 5526 SSPRT Working Standard 07/21/2020

03-3729 Hart Scientific 5626 SSPRT Working Standard 1072412020
Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F] Relative Humidity: 38%

Procedure Used: WI-525-38 Rev 5 which is based, in part on ASTM E644-18

DUT Condition: New Calibration

The temperatures writlen in this report are those defined by the International Temperature Scale of 1990 (ITS-90).

The combined standard uncerainty includas the standard uncerainty reported for the standard, and the measurement process. The combined standard uncertainty is multiplied by a coverage factor of 2
to give an axpanded uncertainty, which defines an interval having a level of confidence of approximalely 95 percent. The expanded uncertainty presented In this report is consistent with the
JCGM100:2008 Guide to the Exprassion of Uncartainty in MeasuremenL The expanded uncertainty is not to be confusad with a tolerance limit for the user during application.

The DUT Acceptance tolerance is based on the DUT specification, the measurement uncertainty, the resulting test uncertainty ratio (TUR), and the maximum allowable probabilily of false accept risk

{PFA, assumed to be 2%). In cases where tha TUR = 4.1, the acceptance tolerance = the DUT lolerance (guard bands are not necessary to achieve a PFA of 2%). In cases where the TUR < 4.1, the
acceplance limits are reduced by guard bands calculated using method 6 of NCSLI Z540.3. Refer to NCSLI Z540.3 or Pyromation SD-525-15 for additional information

For purposes of determining conformance with these specifications. an observed value or a calculated value shall be rounded in accordance with the rounding mathod of ASTM Practice E28-18

The slandards of Pyromalion Laboratory are traceable to the International System of Units (S1) through NIST or other National Metrology Institute, and ara part of a comprehensive measuremenl assurance
program for ensuring continued accuracy and measurement traceability within the level of uncertainty reported by this laboratory. The laboratary report number idenified above is the uniqua repon number
to be used in referencing measurement traceability for the items identified in this report only.

This calibration is compliant o ISO/IEC 17025:2017. This calibration report applies only to the items described. It must not be used to claim product certification, approval, or endorsement by NVLAP,
NIST, er any agency of the U.S. Governmaent. This report shall not be raproducad except in full withoul writlen approval af Pyromation, Inc.
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Report Of Calibration (@ puromaﬁnn‘g

beyond meuvsure
5211 Industrial Road, Fort Wayne, IN 46825

www. pyromation.com 260.484.2580
Report Number: 80564 Calibration Date: 07/02/2020
Submitted By:  Flow Management Devices Phoenix, AZ 85040 SO Number: 1342959
PO Number: 035379
Platinum Resistance Thermometer Tolerance: IEC 60751:2008 Class B

XP-RBF185L484-004-FP-8HN93

ltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

(B%) °C) (°C) (o)) (*C) (*°C) ®°C  NA (£°C) (infout)
7 EOAB33  -50  -50.04 -50.36 80.164 0.32 0.55 0.04  14.0 0.55  in
0 -0.02 -0.21 99.917 0.19 0.30 0.04 8.0 030 in
100 99.95 99.70 138.393 0.25 0.80 0.04 200 0.80  in
200 199.93 199.32 175.607 0.61 1.30 0.04 320 130 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9262
Alpha = 0.00385148 A= 3.91483E-3
Delta= 1,64478 B = -6.33483E-7
Beta= 0,370936 C = -1.42865E-11
!tor::/éerlal | Reference Target Actual Reading Reading Correction Tolerance Us(k=2) TUR Acceptance Status
(°C) (°C) (*C) Q) (°C) (£ °C) (£ *C) N:A (x°C) (infout)
8 EOAB34 -50 -50.04 -50.42 80.137 0.38 0.55 0.04 14.0 0.55 in
0 -0.02 -0.32 99.876 0.30 0.30 0.04 8.0 0.30 in
100 98.95 99.563 138.325 0.42 0.80 0.04 20.0 0.80 in
200 199.93 199.07 175.514 0.86 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro = 98.8847

Alpha = 0.00385039 A= 3.91367E-3
Delta = 1.643319 B = .5.32743E-7
Beta = 0.361042 C = -1.39015E-11

Remarks: Calibrated Prior To Final Assembly.
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due

03-1268 Hewilett Packard 34584 8 1/2 Digit Digita! Multimeter 05/13/2021

03-2398 Hart Sciantific 5628 SSPRT Working Standard 07/2112020

03-3729 Hart Scientific 6626 SSPRT Working Standard 1012412020
Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F) Relative Humidity: 38%

Procedure Used: WI-625-38 Rev § which is based, in part on ASTM E644-19

DUT Condition: New Callbration

Tha temperaturas wrilten in this report are those defined by the Intarnational Temparalure Scale of 1890 (ITS-80).
The combinad standard uncertainly includas the standard uncertainty reported for the standard, and the measurement process. The combined standard uncertainty is multiplied by a coverage fector of 2

fo give an expanded uncertainty, which defines an interval having a level of confidence of approximalely 85 parcenl. The expanded uncertainty presented In this report Is consistent with the

JCGM100:2008 Guida lo the Expression of Uncertainty in Measurement. The expanded uncertainty is not lo ba confused with a o'erance limit for the user during sppiication.

The DUT Acceplance tolerance is based on the DUT epacification, tne meawrumml uncertainly, the regulling test uncertainty ratio {TUR), and the maximum allowable probabllily of false accept risk

{PFA, assumed 1o be 2%). In cases where the TUR 2 4:1, the p = the DUT (ok (guard bands are not necessary lo achieve a PFA of 2%). In cases where the TUR < 4:1, the
acceptance limils are reduced by guard bands calculated using malhnd 6 of NCSLI Z540.3. Refer to NCSLI Z540.3 or Pyromalion 8D-525-15 for additional infarmatian.

For purposes of determining conlormance with these specifications, an observed value or a calculated value shall ba rounded in accordance wilh the rounding melhod of ASTM Practice E28-18

The standards of Pyramation Laboratory are iraceable o the International System of Units (S) through NIST or other National Metrelogy Inslilute, and are part of a comprehensive measuremeant assurance
program for ensuring continuad accuracy and measurement traceability wilhin the leve! of uncartainty reported by this laboratory. The laboratory report number identfied abovea Is the unique report number
to be used in referencing measurement traceability for the items identified In this repart only.

This calibration is compliant to ISO/IEC 17025:2017. This calicration report applias only to the items described. It must not ba uaed to claim product certification, approval, or endorsement by NVLAP.
NIST. or any agency of the U.8. Governmant. This report shall not ba reproduced excapt in full withoul written approval of Pyromaticn, Inc
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Report Of Calibration (@ puromalion:

beyond meocsure
5211 Industrial Road, Fort Wayne, IN 48825

www.pyromation.com 260.484,2580
Report Number: 90564 Calibration Date: 07/02/2020
Submitted By: Flow Management Devices Phoenix, AZ 85040 SO Number: 1342959
PO Number: 035379
Platinum Resistance Thermometer Tolerance: IEC 80751:2008 Class B

XP-RBF 185L484-004-FP-8HN93

Iltem Serial/ Reference Target Actual Reading Reading Correction Tolerance Uc(k=2) TUR Acceptance Status

/ (°C) (°C) (°C) Q) (°C) (£ °C) (£ °C) N (x°C) (infout)
9 EOAB35 -50 -50.04 -50.34 80.171 0.30 0.55 0.04 14.0 0.55 in
0 -0.02 -0.22 99.914 0.20 0.30 0.04 8.0 0.30 in
100 99.95 99.66 138.374 0.29 0.80 0.04 20.0 0.80 in
200 199.93 199.24 175.575 0.69 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 89.9233
Alpha = 0.00385001 A= 3.91322E-3
Delta= 1.641932 B = -6.32148E-7
Beta = 0.358011 C = -1.3822E-11
Item erial / Reference Target Actual Reading Reading Correction Tolerance Ue (k= 2) TUR Acceptance Status
s /s ("C) ("C) (*C) (Q) (°c) (x°C) (x°C) N:A (°C) (infout)
10 EOAB36 -50 -50.04 -50.39 80.148 0.35 0.55 0.04 14.0 0.55 in
0 -0.02 -0.25 99.800 0.23 0.30 0.04 8.0 0.30 in
100 99.95 99.65 138.371 0.30 0.80 0.04 20.0 0.80 in
200 199.93 199.24 175.578 0.69 1.30 0.04 32.0 1.30 in

Supplemental Information: Wire Color Red White. UUT data was fitted to the Callendar equation (below). Results are as follows:

Ro= 99.9089
Alpha = 0.00385164 A= 3.9151E-3
Delta= 1.647584 B = -6.34595E-7
Beta= 0.37444 C = -1.44221E-11

Remarks: Calibrated Prior To Final Assembly.
The correction must be added algebraically to the UUT reading to obtain the correct value.
Equipment and Standards Used

ID Number Manufacturer Model Description Calibration Due

03-1268 Hewlett Packard 3458A 6 1/2 Digit Digital Multimeter 05/13/2021

03-2388 Hart Scientific 5626 SSPRT Working Standard 07/21/2020

03-3728 Hart Scientific 5626 SSPRT Working Standard 10/24/2020
Environmental Conditions at time of Calibration: Temperature: 23 °C [73 °F] " Relative Humidity: 38%

Procedure Used: WI-525-38 Rev 5 which is based, in part on ASTM E644-19

DUT Condition: New Calibration

The temperatures writlen in this report ara those defined by the Interational Temperature Scale of 1990 (I75-90)

The combined standard uncerainty includes the standard unceriainty reported for the standard, and the measurement process, The combined standard uncertainty is multiplied by a coverage factor of 2
to give an expandad uncertainty, which defines an interval having a lavel of cenfidence of approximately 85 percent. The expanded uncertainty presented in this report is consistent with the
JCGM100:2008 Guide to the Expression of Uncartainty in Measurement The expanded uncertainty is not to be confused with a tolerance limit for the user during application.

The DUT Acceptance lolerance is based on the DUT specification, the measurement uncertainty, the resulting test uncertainly ratic (TUR), and the maximum allowable probability of false accept risk

(PFA, assumed to be 2%), In cases where Ihe TUR 2 4:1, the acceplance tolerance = the DUT tolerance (guard bands are not necessary to achieve a PFA of 2%). In casas where the TUR < 4!1, the
acceptance limits are reduced by guard bands calculated using method 6 of NCSLI 2540.3. Refer to NCSLI 2540 3 or Pyromalion §D-525-15 for additional information.

For purposes of determining conformance with these spacifications, an obsarved velua or a calculated value shall be rounded in accordance with the rounding method of ASTM Practice £28-18

The standards of Pyromation Laboratory are traceable to the international System of Units (S1) through NIST or other National Metrology Institute, and are part of a comprehensive measuremenl assurance
program for ensuring continued accuracy and measurement traceability within the level of uncertainty reportad by this laboratory. The laboratory raport number identified above is the unique report number
{o be used in referencing measurement lracaability for the items Identified in this report only.

This calibration js compliant to ISO/IEC 17025:2017. This calibration report applies only to the tems described. It must not be used to claim produc! certification, approval, or endorsement by NVLAP,
NIST, or any agency of the U.S. Government. This report shall rot be reproduced except in full without written approval of Pyromation, Inc.
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Report for Callendar-Van Dusen Coefficients

XP-RBF185L484-004-FP-8HN93
90564 -5
Date: July 2, 2020

Reference (°C) UUT (Ohms) Residual (°C)
-50.0400 80.1536 0.0000
-0.0230 99.8949 0.0000
99,9470 138.3532 0.0000
199.9240 175.5510 0.0000
Coefficients:
RO =99.9041

ALPHA = 0.00385061
DELTA = 1.642413
BETA = 0.36104

A =3.91386E-3
B =-6.3243E-7
C=-1.39023E-11
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