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ICL CALIBRATION LABORATORIES, INC. .-

CERT. 526,01 CAUBRATION

ISOAEC 17025 and ANSI/NCSL Z540-1 accredited 1501 Dacker Avenue  Suite 118 Stua!ri.1 FLo 24799;6%8411\
jalists i Telk 772286 7710 1.-B00-713-6647
The specjalsts in ASTM and faboralory ihermometars & hydrometers Fax; 772 286 8737 E-mail: sales@iclcalibration.com

Members: ASTM APl NCEL} ASQ NCWM . Intemet: icllabs com

Sefting new standards In calibration excellencel
‘ CALIBRATION REPORT FOR DIGITAL THERMOMETER
R Reporf No. W204688 Fage 1 of 2 §0: 346430
THE INSTRUMENT DESCRIBED BELOW WAS EXAMINED AND TESTED IN ICL’S ISOAEC 17025 ACCREDITED CALIBRATION LABORATORY,
B o e e B A goso
REPLACED MIL-STD 45662A), AND THE 1S0-3000 AND QS-8000 SERIES OF QUALITY STANDARDS,
CUSTOMER INFORMATION '
WASHINGTON STATE PATROL
SEATTLE Wik 96163
PURCHASE ORDER NUMBER: NOT AVAILABLE
SUBMITTED BY: WASHINGTON STATE FATROL
DATES
DATE RECEIVED: 03-28-2013 DATE REPORT ISSUED: 04-02-2013
INSTRUMENT INFORVMIATION
DIGITAL THERMOMETER  INSCRIPTION: GUTH LABS INC.
MODEL: 4300 RANGE: 29.5/38.6C DIiVISIONS: 0.01°C IMMERSION: APPROX. 8 INCHES
ENGINEERING UNITS: degrees Celsius
SERIAL NUMBER: 091803
ACCURACY TOLERANCE: +/- 0.02C PER CUSTOMER
RESULTS OF PHYSICAL EXANMINATION
THIS INSTRUMENT WAS RECEIVED IN OPERABLE CONDITION, UNLESS OTHERWISE NOTED.
NOTE: The on/off switch pad was cleaned prior to calibration,

CALIBRATION PROCEDURE USED: ICL Procedure 04, which is drawn from ASTM E 77, E 220 and E 563

RESULTS OF GALIBRATION-
AS FOQUND
TEST TEMP READING CORRECTION AC((!EPT I;:%dIT* P/M/F . UNCERTAINTY
: T+ o - .
33.001°C - 33.01°C -0.01°¢C : 0.014°C PASS 0.01l6°C
33.998°C 34.01°C -Q,01°¢C 0.014¢°C PASS 0.016°C
35.001¢°¢C 35.00°C 0.00°C 0.014°¢ PASS 0.016°C
NO ADJUSTMENTS WERE MADE TO THIS INSTRUMENT. '
AS LEFT
TEST TEMP READTNG CORRECTION ACC(:EPT LII}-IIT* P/M/T UNCERTAINTY
L B I =
33.001°C 33.01°C -0.0%°C 0.014",6 PASS 0.016°¢C
33.9398°C 34.01°C -¢.01°C - 0.014¢°¢ PASS . 0.01le°¢C
35.001°C 35.00°C ¢.00°C 0.014¢C - PASS 0.01leé°C

*ACCEPT LiMIT(s) The acceptance limit{s) shown abave represent a statistical evaluation of the insirument's tolerance relative to the
uncertainty of the measurement, If required, the acceptance imit is set 1o a value sinaller than fhe tolerance, The difference between the
toleranice and the acceptance limit is the ‘guard band’. The guard hand is imposed fo reduca the probability of a false acceptanca (FFA),
ar a false faifure, to 2% or less.

PI/E Accordingly, there are three possible calibration outcomes;

1. PASS The calibration result falls within the fnterval descriped by the test point + or - (the tolersnce MINUS the guard hand),

2. MARG** (marginal) The calibrotion result Is "borderline’, or indeterminate; it is therafore statisticelly and metrologically imprudent
to declare thet the instrument is definitively either ‘in-{olerance’ or ‘out-of-tolerance’.

3.. FAIL The calibration result falls putside the interval dascribed by the test polnt + or - (the tolerance PLUS the guard hand).

The mathodology and equations used for determination of guard bands and acceptance limits comply with the requirements of
ANSI/NCSE Z640.3

Our best peasurement capabilities are: at Liguid Nitrogen (approximately -186C), +/- 7.3 mK; trom -86 to OG, +/ 12 mK: at 0C,
+/4 3.7 mK; at Q.OTC (TPW),. +/42.1 mK; from 0.01 to 100G, +/- 7.7 mK; from 100 to 200C, +/~ 12 mK; from 200 to 300C, +/- 16 mK;




from 300 to 420C, +/ 21 mK;: from 420 fo 500C, +/ 0.068C; from 500 te 650C, +/-0.068C; from 650 fo 700G, +/ 1.3C; fram 700 1o
1000C, +/~ 1.3C. These uncertainties have been calculated utifizing the methods elahorated in NIST Technical Mote 1287 and the
ANSENCSL document Z-640-2 entitled 'Guide to the Expression of Uncertainty in Measurement’, commanly referred to as the "GUM",

A coverage facior of 2 sigma fk=2) has been applied to the-stapdard uncertainty in order to express the expanded uncertainty at
approximately a 85% confidence lovel. '

THE UNCERTAINTIES PRESENTED ABOVE IN THE "RESULTS’ TABLE ARE LARGER THAN OUR BEST MEASUREMENT CAPABILITIES, AS
ggfl__: ggfgﬁ%ﬂ(}ﬁ OF THIS INSTRUMENT, ESTIMATED TO BE 0.071°C, AND OTHER CONTRIBUTIONS HAVE BEEN FACTORED INTO THE

THE EXPANDED UNCERTAINTIES (K=2} REPORTED HERE DO NOT CONTAIN ESTIMATES FOR (1] ANY EFFECTS THAT MAY BE
INTRODUCED BY TRANSPORTATION OF THE INSTRUMENT BETWEEN ICL AND THE {JSER'S LABORATORY, (2) DRIFT OF THE
INSTRUMENT, (3/ HYSTERESIS OF THE INSTRUMENT, OR (4} ANY MEASUREMENT UNCERTAINTIES INTRODUCED BY THE USER,

‘ LABORATORY ENVIRONMENTAL CONDITIONS: TEMPERATURE: 23°C +/- 2°C RELATIVE HUMIDITY: BETWE:EN 30% AND 70%
ALL TEMPERATURES GIVEN IN THIS REPORT ARE THOSE DEFINED BY THE INTERNATIONAL TEMPERATURE SCALE OF 19590 (1TS-90)

IMPORTANT NOTE: THE CORRECT OPERATION OF DIGITAL ELECTRONIC THERMOMETERS IS DEPENDENT ON ALL COMPONENTS
FUNCTIONING PROFERLY. CORRECT TEMPERATURE INDICATION MAY BE IMPEDED BY PHYSICAL DAMAGE TO THE PROBE OR CABLE
ASSEMBLY, CONTAMINATION OF ELECTRICAL CONTACTS WITH WATER, OIL, OR OTHER MATERIAL, OR BY LLSS OBVIOUS CAUSES
SUCH AS LOW BATTERY LEVEL OR FAILURE QF INTERNAL COMPONENTS, ACCORDINGLY, ICL CALIBRATION LABORATORIES, INC.
REPRESENTS THAT THE VALUES INDICATED ABOVE WERE THOSE OBSERVED DURING THE PERFORMANCE OF THIS TEST HOWEVER
gﬁlf\”g%{ gﬁuﬂgﬁﬁoggggoiOR INACCURATE READINGS WHICH MAY BE EXPERIENCED IN FUTURE USES DUE TO CONDITIONS WHICH

THIS CALIBRATION WAS PERFORMED BY: DEBORAH M. WEBER

THE CALIBRATION PERFORMED AND DOCUMENTED BY THIS CALIBRATION REPORT IS A LIMITED CALIBRATION AND ACCORDINGLY, LIMITATIONS
OF USE ARE IMPOSED AS FOLLOWS:

THIS INSTRUMENT CAN BE USED WITH CONFIDENCE QNLY WITHIN THE RANGE BRACKETED BY THE TEST POINTS AND/OR IMMEDIATELY
AROUND THE TEST POINIS, .

TRACEABILITY INFORMATION

This calibration is traceable to NIST through an unhroken chaln of comparisons, The reference standard is used to calibrete the transfer
standard, which in turn is used to cafibrate the client’s Instrument. Fvery step in the chain is fully documented, and measurement
uncertainty has been calculated at each step.

Our NIST primary reference thermometer from -7196 to 420C is 8 Rosemount model 162CE 28.5 Ohm SFRT, serial no. 5058,
callbratad by NIST on August 17, 2012, NIST GMP-11 racommands a 36 month calibration cycle for SPRTs. PRT transfer standards
and ASTM lquid-in-glass transter standards are calibrated annually against this SPRT, per NIST GMP-11 recommendations.

Tes! Point  Comparalor MIE#  Manufacturer Transfer Standard ~ MIF¥  Manuvfachuer Next Due
33.00°C 731D water bath 012 _ Polyscience 5614 PRYT 524105 127 Hart Scientifie 08/08/13
34.00°C 7310 water bath 012 Polysciencs 5614 PRT 524105 127 Hart Sclentific 03/08/13
35.00°C 7310 water bath 006 PolyScience 5614 PRT 576776 130 Hart Suienti}fic 09/08/13

ICL CALIBRATION LABORATORIES, INC,

An ISOAEC 17025 & ANSYNCSL Z-540-1 accredited oratory - Amecican Associgtion for {ohoratery Accreditatlon Certificate #526.01

App::oved by: /‘:’%/ % Pata reviewed by: ,ﬁf" o m /Mﬂ/yrj?/@/

J. Joff Kelly, Technical Director : Karen Mangold .
Deboreh M. Weber, Quality Doputy This report document was prepared by LORI PARR

DATE REPORT ISSUED: 04-02-2013 RECALIBRATION DATE SPECIFIED BY CLIENT: Aprif 02,. 2014

NIST GMP-11 {Mar ‘03), ‘Good Measurement Practice. for Assignment and Adjustment of Cafibration Intervals for Standards’ states thal,
‘Temperature standards are dynsmic with use,  Shock, contamination and other faciors cen cavse drift from accapted valuss'.

Tabile 4 of GMP-11 recommonds recallbration of liquid-In-glass thermometers, standard thenmistors and PRTs at 12 month intervals.
Liquid-in-glass thermometers used for ‘Temperature Critical Parameters’ should be recalibrated at & month intervals. NIST GMP-11 is
avallable for download in Adobe .pdf format on our website at www.iclabs.com Follow tha link for ‘Downloatls’,

The API ‘Manual of Petroleum Measurement Standards’, Chapter 7, June, 2001, specifies a_12 month recalibration interval for
liguid-in-glass thermometers (see section 8,3) and for portable efectronic thermomaetars (FETs). See secition 8.2

- The user should be aware that any number of factors may causa this instrument to drift out of calibration before the specified calibration
interval has expirad. )

This calibration report may not be reproduced except in full without the express written permission of ICL Calibration Laboratories, Ine.
This calfbration report applies enly to the item calibrated. This calibration report shall not be used to claim product endorsement by the AZLA.

Report No. W204688 Page 2 af2  Serial No: 081803




ICL CALIBRATION LABORATORIES, INC. [EesaEomED)

CERT. 52601 CALIBRAXION

ISOAEC 17025 and ANSI/NCSL Z540-1 accredited 1501 Decker Avenue Suite 118 Stuart, FL 34594 USA

gt Tel: 772 286 7710 1-B0G-713-6647
Thes ec’al‘;\sntesr:g :r‘grﬁﬂs?r':: Ia:gmts&tﬂen:ggat:lgﬁn;? ydrometors Fax: 772 286 8737 E-mail: sales@iclcalibration.com

Internat: www.icllabs.com
Setting new standards in cafibration excellence!

CALIBRATION REPORT FOR DIGITAL THERMOMETER

Report No. W207888 Page 1 of 2 S0: 348096

THE INSTRUMENT DESCRIBED BELOW WAS EXAMINED AND TESTED IN ICL'S ISOAFC 17025 ACCREDITED CALIBRATION LABORATORY,
e e e e L
REPLACED MIL-STD 45662A), AND THE IS0-9000 AND QS-9000 SERIES OF QUALITY STANDARDS. '
CUSTOMER INFORMATION

WASHINGTON STATE PATROL

SEATTLE, Wa 96105

PURCHASE ORDER NUMBER: NOT AVAILARLE .

SUBMITTED BY: WASHINGTON STATE PATROL

DATES

DATE RECEIVED: 07-22-2013 DATE REPORT ISSUED: 08-02-2013

 INSTRUMENT INFORMATION :

DIGITAL THERMOMETER  INSCRIPTION: GUTH LABS INC.

MODEL: 4300 RANGE: 29.5/38.6C DIVISIONS: 0.01°C IMMERSION: AFFROX, 6 INCHES
ENGINEERING UNITS: degrees Celsius '

SERIAL NUMBER: 0971797

ACCURACY TOLERANCE: +/ 0.02C PER CUSTOMER

RESULTS OF PHYSICAL EXAMINATION

THIS INSTRUMENT WAS RECEIVED IN OPERABLE CONDITION, UNLESS OTHERWISE NOTED.
CALIBRATION PROCEDURE USED: |ClL Procedure 04, which is drawn from ASTM E 77, F 220 and E 563

RESULTS OF CALIBRATION

AS FOUND ,

TEST TEMP READING CORRECTION AC’?EPT LIVIT* P/M/F UNCERTATNTY
. : + or - ’

33.001° 33.01°¢ -g.01°C 9.0140cC PASS g.016°¢
33.997°C 34.00°C 0.00°C .014°C PASS 0.016°C
34.996°C 35.00°C 0.00°C 0.014°C PASS 0.01l6°C

NO ADJUSTMENTS WERE MADE TO THIS INSTRUMENT,

A8 LEFT _ A
TEST TEMP READING CORRECTION ACCEPT LIMIT¥ B/M/F UNCERTAINTY

+ O -

33.001°C 33.01°C -0.01°¢ 0.014°¢ PASS 0.016°¢C
33.997°C 34.00°C .0.00°C 0.034°C PASS - 0.016°C
34.996°C 35.00°C . 0.00°C 0.0%4°C PASS _ 0.016°C

YACCEPT LIMIT(s) The acceptarice limitls) shown above represeni u statistical evalustion of the instrument’s tolerance refative fo the
uficartainty of the measurement. If required, the acceptance fimit is set to ¥ value sinaller than the tolerance. The difference between the
tolerance and the acceptance limit is the ‘guard band’, The guard bend Is Imposed 15 reduce the probability of a false acceptance (PFAJ,
or a false failure, to 2% or Jess.

PAVF Accordingly, there are three possible calibration outcomes:

1. PASS The calibration result feils within the interval degcribed by the test polnt + or - (the tolerance MINUS the guard band).

2, MARG** [marginal] The calfbration result is ‘borderfine’, or indsterminate; it is therefore statistically and metrologically imprudent
1o declere that the Iristrument Is definitively either ‘in-tolerance’ or 'oui-of-telerance’.

3. FAINl The calibration result falls outside the interval described by the test point + or - (the tolerance PLUS the guard bend),

The m'eﬂmdolagy and equations used for determination of guard bands and scceptance limits comply with the reguirements of
ANSI/NCSL Z640.3

Qur best measurement capabilities are: at Liguid Nitrogsen (a%»roxlmete!y -196C), +/ 7.3.mK; from -80 to OC, +/ 12 mK; at OC,

+A 3,7 mK; at 0.07C [TPWI, +/42,1 mK; from 0.01 fo 700C, +/- 7.1 mK: from 100 to 200C, +/- 12 mK; fromi 200 to 300C, 4/ 16 mK;
from 300 to 420C, +/- 21 mK; from 420 te 500G, +/- 0.068C; from 500 to 650C, +/-0,068C; from 650 to 7600, +/- #.30; from 700 to
f000C, +/ 1.3C. These uncertainties have been calculsted utilizing the mathods elaborated in NIST Technical Note 1297 arid the




ANSINCSL docun';ent Z-540-2 entitied 'Guide ta the Exprassion of Uncertalnty in Measurement’, commonly referred to as the ‘GUAM'.
A coverage factor of 2 sigma (k=2) has been appliad to the standard uncertainty n order to express the expanded uncertainly at
approximately a 85% confidence level.

THE UNCERTAINTIES PRESENTED ABOVE IN THE ‘RESULTS' TABLE ARE LARGER THAN QUR BEST MEASUREMENT CAPABILITIES, AS
ng ggf /%L? %’R:ON OF THIS INSTRUMENT, ESTIMATED TO BE 0.01°C, AND OTHER CONTRIBUTIONS HAVE BEEN FACTORED INTO THE

THE EXPANDED UNCERTAINTIES (K=2) REPORTED HERE DO NOT CONTAIN ESTIMATES FOR (1) ANY EFFECTS THAT MAY BE
INTRODUCED BY TRANSPORTATION OF THE INSTRUMENT BETWEEN ICL AND THE USER'S LABORATORY, (2] DRIFT OF THE
INSTRUMENT, 13 HYSTERESIS OF THE INSTRUMENT, OR (4) ANY MEASUREMENT UNCERTAINTIES INTRODUCED BY THE USER.

LABORATORY ENVIRONMENTAL CONDITIONS: TEMPERATURE: 23°C 4/ 2°C RELATIVE HUMIDITY: BETWEEN 30% AND 70%
ALL TEMPERATURES GIVEN IN THIS REPORT ARE THOSE DEFINED BY THE INTERNATIONAL TEMPERATURE SCALE OF 1990 {ITS5-80)

IMPORTANT NOTE: THE CORRECT OPERATION OF DIGITAL ELECTRONIC THERMOMETERS IS DEPENDENT ON ALL COMPONENTS
FUNCTIONING PROFERLY. CORRECT TEMPERATURE INDICATION MAY BE IMPEDED BY PHYSICAL DAMAGE TO THE PROBE OR CABLE
ASSEMELY, CONTAMINATION OF ELECTRICAL GONTACTS WITH WATER, OIL, OR OTHER MATERIAL, OR BY LESS 08 VIOUS CAUSES
SUCH AS LOW BATTERY LEVEL OR FAILURE OF INTEBNAL COMPONENTS, ACCORDINGLY, ICL CALIBRATION LABORATORIES, INC.
REPRESENTS THAT THE VALUES INDICATED ABOVE WERE THOSE OBSERVED DURING THE PERFORMANCE OF THIS TEST HOWEVER
‘gﬁg{gg;l; gﬁﬂﬁgﬁ%OggﬁﬁOiOR INACCURATE READINGS WHICH MAY BE EXPERIENCED IN FUTURE USES DUE TO CONDITIONS WHICH

THIS CALIBRATION WAS PERFORMED BY: DEBORAH M. WEBER

THE CALIBRATION PERFORMED AND DOCUMENTED BY THIS CALIBRATION REFORY IS A LIMITED CALIBRATION AND ACCORDINGLY, LIMITATIONS
OF USE ARE IMPOSED AS FOLLOWS: - '

THIS INSTRUMENT CAN BE USED WITH CONFIDENCE ONLY WITHIN THE RANGE BRACKETED BY THE TEST POINIS AND/OR IMMEDIATELY
ARQUND THE TEST POINTS. '

TRACEABILITY INFGRMATION

This cailbration is traceable to NIST through an unbroken chain of comparisons. The refersnce standard is usad to calibrate the transfer

standard, which in turn is uset to calibrate the client's instrument. Every step in the chain is fully documented, and measurement
uncertainty has been celoulated at each step. - .

Our NIST primary reference thermometer from -196 fo 420C s a Roseroynt mode! {62CF 26,6 Ohm SPRT, serial no. 6058,
cafibrated by NIST an August 17, 2012. NIST GMP-11 recommends a 36 month calibration cycle for SPRTs. PRT transfer standards
and ASTM liquid-in-glass transfer standards are colibrated annuelly against this SPRT, por NIST GMP-11 recornmandations.

Test Polnt Compaiator MIEY  Manufaciurer Transfer Sfondard ~ MIE#  Manufacturer Nexf Due
33.00°C 7310 water bath 012 Polyscience 56238~-15 PRT 1211 271 Hart Sclentific 09/08/13
34.00°C- 7310 water bath 012 Polyacience 5628-15 PRT 1211 271 Hart Scientific 08/08/13
35.00°C 72310 water bath 012 Polyscience 5628-15 FRT 1211 271 Hart Scientific 69/08/13

ICL CALIBRATION LABORATORIES, INC. )
An ISOAEC 17025 & ANSUNCSI. Z2-540-1 » :j")‘ v - American A fation for Lab v Acereditation Cerlificate #526.01
Approved by: , - "5’% : Data reviewad by:
J. Jeff Kelly, Technical Director Karen Mangold
Dahorah M. Weber, Quality Deputy This raport document was prepared by LORI PARR
DATE REPORT ISSUED: 08-02-2013 RECALIBRATION DATE SPECIFIED BY CLIENT: August 02, 2014

NIST GP-11 (Mar "03), *Good Measurement Practice for Assignment and Adjusiment of Callbration Intorvals for Standards’ states that,
‘Temparature standards ara dynamic with use. Shock, contamination end other factors can cause drift from accaptod values’.

Table 4 of GMP-11 recommenits recalibration of liguid-in-glass thermometers, standard thermistors and PRTs at 12 maonth intervals.
Liguid-in-glass thermometers used for "Temperature Critical Parametars’ should be recafibrated at 6 month intervals, NIST GMP-11 Is
avaltable for download In Adobe .pdf format on our wabsite al www.icliabs,com Follow the link for ‘Downloads’.

The AP "Manual of Peiroleum Measurement Standards’, Chapter 7, June, 2001, specifiés a 12 month recalibration interval for
liquid-in-glass thermomerers [see section 8.3] and for portable eloctronic thermometers (PE Tsl. See sactfon 8.2 :

The user should be aware that any numbsy of factors may cause this instrument to drift out of calibration hefore the specified calibirafion
interval has exgired,

This calibration regoert may not be reproduced except in full without the express written permission of ICI. Calibration Lﬂbbrarories, Inc:
This calibration report applies oy to the item calibrated. This calibration report shafl not be used to claim product endorsement by the A2LA.

Report No, W207589 Page 2of 2 Serial No: 091797
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CALIBRATION REPORT FOR DIGITAL THERMOMETER

Report No. W20888% Page 1 of 2 S0: 3487432 .

The instrument identified herein was examined and calibrated in ICL's aalib}'grian {aboratory, using NIST traceable standards, following
tha calibration procedure refarenced below. This calibration fulfills the reguirements of ISC/AEC 170256-2008, ‘General Requirements

for the Competence of Testing and Calibration Laboratorles’ and ANSI/NCSL Z540-1-1854, ‘Calibration Laboratories and Measuring and
Test Eguipment - General Requirements”, .

CLIENT

WASHINGTON STATE PATROL -

SELF D56

Furchase order :numbﬂr.' NbT AVARLABLE

Submitted by: WASHINGTON STATE PATROL

DATES

Date raceived: 08-30-2013 Date report issued: 09-711-2013
UUT (Unit Under Test) INFORMATION

DIGITAL THERMOMETER  Inscriptioh: GUTH LABS INC.
Model: 4300 Renge: 29.6/38.5C Divisions: 0.01°C
Engineering units: dagrees Celsius ~ Immaersion: APPROX, 6 INCHES
Serisl number: 091798

Accuracy tolerance: +/- 0.02C {PER CUSTOMER]
RESULTS OF PHYSICAL EXAMINATION

This lnstrument was recelfved in operable candition, unfess otherwisa noted.,

}VOTE' UUT was received with a low battery. A new 9 volt battery was instefled prior to calibration.
"NOTE: The on/off switch pad was cleanad.

CALIBRATION PROCEDURE

ICL Procedura 04, which Is drawn from ASTM E77, E220 and £E663

LABORATORY ENVIRONMENTAL CONDITIONS

Temperature: 23°C +/- 2°C Refsfive humidity: 30 to 70%

RESULTS OF CALIBRATION

AS FOUND -

TEST POINT UUT READING CORRECTION TOLERANCE ACCEPTLIMIT ___ P/MJE UNCERTAINTY . -
33.00156 33.00°C Q.00°C 0.02°C 0.014°C DPASS 0.016°C
33.996°C 34.00°C | Q.o 0.02°C 0.014°C PBASS | 0D.01l6°C
34.9899°C 35.00°C ¢.00°C 0.02°C - 0.014°C PASS 0.016°C
No adfustments ware rade to this instrument,

AS LEFT

TEST POINT ULT READING CORRECIION TOLERANCE ACCEPT UMIT'_ PrM/E UNCERTAINTY
33.041°C 33.00°C ' 0.00°C - 0.02°¢ 0.,0k4°C PABS - 0,016°C
33.9%6°C 34.00°C 0.00°C g.o02°C 0.014°C PASH 0.016°C
34.999°C 35.00°C 0.00°C g.0z°C D-Dl@’c PAQS 0.0L6°¢

*ACCEPT LIMIT(s) The acceptance Nmit{s} shown above represent 4 statistical evaluation of the instrument’s tolerance refative to the
uncertainty of the measurement. If re?uired, 1he aceeptance Nmit is sat to a value smaller than the tofarence. The difference between the
tolerance angd the acceptance limit is the ‘gusrd band”. The guerd band Is Imposead to reduce the probabliity of & false scceptance (PFA},
or & false failure, fo 2% or less,

P/MYF Accordingly, there are three possible calibration duicornes at any particular test point! )

1. PASS The calibration rosult falfs within the interval described by the tast point + or - fthe tolerance MINUS the guard band).

2. MARG** (marginall Tha celibration result is "borderline’, or “indeterminale’; it is therefore statistically and meatralogically imprudent
to declare that the instrument is dafinitively elther 'In-tolarance’ or 'eut-of-toferance’.

3" FAINL The celibration result falls outside the interval described by the test point + or - fthe folerance PLUS the guard band).

The methodslogy and equations used for determination of guard bands and acceptance limits comply with the requirements of




ANSINCSL. Z640.3 ' )
LIMITATIONS OF USE _ - ‘ '

The calfbration performed is a limited, or partial-range callbration, and accordingly, limitations of use are imposed as follows:

This instrument can be used with confidence only within the range bracketed by the test points and/or immediately around the test points.
MEASUREMENT UNCERTAINTY

The measurement uncertointy reported is the expanded uncertainty at 2 sigma (k= Z2), to provide a confidence level of approximately 95%.

The uncertainty s calculated considering Type A contributors including the standard deviation of the measurement process from check standard
controf charts, the standard deviation of monthly Triple Point of Water calibrations of the standard, and UUT variability observed during the
calibration, as well as Type 8 contributors, which include comparator uniformily, uncertainty of the calibration of the standard, stem conduction
and other fmmersion effects, the sensitivity and accuracy of the standard thermometer’s readowt, and resolution of the standard and UUT,

The Type A and B contributors are combined using the root-sum-sguare method {o obtain the standard unvertainty at 1 sigma. The standard
uncertainty is then muftipfied by 2 to obtain tha expanded uncertainty at 2 sigma (k=2]. :

The expanded uncertainty presented in this report was ealculated using methadalogy consistent with the IS0 Gulde fo the Expression of
Uncertainty in Measurement [the 'GUN’) and NIST Technical Note 1237, . -

The expanded uncertainties{K =2] reported here do not contain estimatas for (1} any effects that may be introduced 131 transporiation
of the instrument betwesn ICL and the user's facility, (2] drift of the instrument, (3] hysteresis of the instrument, or (4] any measurement
uncertainties infraduced by the user.

NOTES AND SUPPLEMENTAL INFORMATION 1
All ternperatures given in this. report are those defined by the Internations! Temperature Scafe of ({TS-90)

IMPORTANT NOTE: The correct operation of digital electronic thermometers is dependent upon all carnponents functioning properly.
Correct tamperatura indication may he impedsd by physical damage fo the sensor or cable assembly, contamination of electrical
contects or componerts by water, off or other materials, or by other, less ohvious causes such as low battery lavel or faifure

of internal components. According, ICL Calibration Labs, Inc, represents that the values indicated above ware those ohserved
during the performance of this cafibration however cannot be rasponsible for inaccurate readings which may be experienced in
future uses due to conditions which are beyond our control. .

TRACEABILITY INFORMATION '

This calibration is traceable to NIST through an unbroken chain of compatisons. The reference standard [s used to cafibrate the transfer.
- standard, which in tun is used to calibrate the client’s instrument, Every step in the chain is fully decumented, and measurement
uncertainty has heen calculated at each stap. -

COur NIST rimagg refarence thermometer from -196 to 420C is a Rosemount model T62CE 28.5 Ohm SPRY, serial no. 5058,
calibrate b}r NIST on August 17, 2012, NIST GMP-T1 recommends a 36 month calibration a¥cls for SPRTs. PRT fransfer standards
iquid-in-glass transfer standards are calibrated annually sgainst this SPRT, per MIST GMP-11 recommendations.

and ASTM igui
Test Point Comparalor MIE# _ Manufacfurer Transfer Siandard ___MIE# _Manufacturer : Next Due
33.00°C 7310 water hath 012 Polyacilesnce 5614 PRT 524105 127 Hazt Scientific - 09/08/14
34.00°¢C 7310 water bhath 012 Polyscience 5614 PRT 524105 127 Harzt Salentific 09/08/14
35.00°C 7310 water bath {§12 - Polyscience 5614 PRT 524105 127 Hart Sclentific 09/08/14

o

TECHNICIAN: DEBORAH M. WEBER
ICL CALIBRATION LARORATORIES, INC.

An ISOAEC 17025 & ANSINGSL Z.840-1 oitdd fahoratory - Amerigan Association for Laborstory Accrediialjon Certificaty #526,07
./Cf*
Approved by: - ‘L? Reviewad by
J. Jeff Kelly, Tachnieal Director Karen Mangold
Deborahh M. Weber, Quality Deputy This report document was prepared by L.ORl PARR
Date report fssued! 09- 17-2013 Racalibration date specifled by client: September 11, 2014

MIST GMP-11 (Mar 03), ‘Good Mensurement Practice for Assignment and Adjustment of Calibration [mtervals for Standards’ states that,
‘Temperaiure standards are dynamic with use. Shock, contamination and other factors can cause drift from accepted valugs’, .
Tabie 4 of GMP-11 recommends recallbration of liguid-in-giass tharmometers, standard thermistors and PRTs at 12 month intervals.
Ligufd-in-glass thermometers used for "Temperature Critical Parametors’ should be recalibrated at 6 month intervals. NIST GMP-11 is
available for download in Adobe pdf formaf on our website at www.iclfabs.com Follow the link for ‘Downloads”,

The AP ‘Manual of Petroleum Measuremant Standards’, Chaptar 7, June, 2001, specifies a 12 month racalibration interval for -
liquid-in-glass thermometers (see section 8.3) and for portabie electronic thermometers (PETs]. See section 8.2 ‘

The user should be aware that any number of factors may cause this instrument te drift out of calibration before the specified ealibration
intarval has explred. - o

This calfbration report may not he reproduced except in full without the express written permission of ICL Calibration Lahoratorfes, Ine.
This calibration report spplies only to the ftem callbrated, This calibration report shall not be used to claim product e;gdorsement by the A2LA.
Report No, W208888 Paye 2 of 2 Serial No: 087738




