SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER
CERTIFICATE #__ R < 3823 ASSET#__ 2. <7 DATE ___ /¢ 4,9 A
ITEM DATA:
Manufacturer /( cssler Model _ A7 M1 ¢ 20 A
Description "L ¢ &, ppeilr— Serial# __ [ /S 2¢9
Accessories )
ACTION REQUESTED Y _
CUSTODIAN Doarpll Dipo Dou2O
Turned in by: Phone
CHARGE # - 5208 5 73 Date Required
INSTRUMENT USED ON: L1NucLEAR [ pop [ONasa OaLp [ sppe

[XOTHER
COPY OF CALIBRATION CERTIFICATE [Xves [J No

CONDITION RECEIVED: Out of tolerance, repaired to specifications
In tolerance, minor adjustments/repairs made
.~ In tolerance, no adjustments/repairs
Out of tolerance, adjusted to specifications
Received into system, introduced or reactivated

Calibration interval

£8522

Reliability code
ACTION TAKEN: (Calibration/Repair/Parts) el ,
P>
Ao 2°=

CAL ENVIRONMENT:
Temperature I2 °F Humidity jj %8H

CALIBRATED/REPAJRED:
By ‘_,/_‘%d Cal Procedure __ 24~ Zntr-5285
Date __ .~ Accuracy %@—f
Cal Interval =2, %3 Time to com
Next Cal due __~ i Cal _.Z.<£ _ Repair
Standards used (Asset#) <%~

DATE COMPLETED
DATE PICKED UP PICKED UP BY

SwRI Form QA-169-2




SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory e 522-5215

WORK ORDER
CERTIFICATE #___ 25 % ASSET # /3'324/;7 DATE _ 2~ A (7;’7
ITEM DATA: v/
Manufacturer | [Qgﬁ Model f{(ﬁ;{ If Frt
Description Z i, gmg;/ Serial # ’//v* /64
Accessories

ACTION REQUESTED /}]/

ral
L

CUSTODIAN _ /Y20 /gt 7
o L e B T

Turned in by: __ Phone ,/;//r,k’

CHARGE # . w a4 Date Required

INSTRUMENT USED ON: L1 DOD/NASA [NUCLEAR [ep [sppe [iso
(] oTHER

COPY OF CALIBRATION CERTIFICATE [Jfes [ No
NEW WORK [] Yes L1 No If yes, an evaluation shall be made to verify capabilities.

By Date
CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications N
(G) In tolerance, minor adjustments/repairs made

»~ (J) In tolerance, no adjustments/repairs
(K) Out of tolerance, adjusted to specifications
(S) Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) @M A ,4«/,! a

A sl '
o2 L2

CAL ENVIRONMENT: o
Temperature 2 °F Humidity  #  %RH

CALIBRATED/REP.
By Cal Procedure 4//-—,/’39 ’,ﬂ;
Date Accuracy ,% P =2
Cal Interval Reliability Code: £

Next Cal due __ 5% ZF Cal Time_ %5 Repair Time

Standards used (Assét#) 2/4 SZ2F

DATE COMPLETED
DATE PICKED UP PICKED UP BY

SwRI Form QA-174-0




SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

 WORK ORDER
CERTIFICATE # 2py9 asseT# 37 DATE // o794

ITEM DATA:
Manufacturer _l@“ r ' Model Agm ,,/c ﬁ'm

Description +Hereneio, Serial # 757/9/

Accessories
ACTION REQUESTED JJ/

o A 4
custooian _IN70 Lawell  funnt-

Turned in by: Phone /%90

CHARGE # _L0-M4-S7/ Date Required

INSTRUMENT USED ON: [] (DOD/NASA) [MNUCLEAR) [](GLP) [J(SPPE) [1(1SO)
[JOTHER

v COPY OF CALIBRATION CERTIFICATE E((Yes) [ (No)
NEW WORK [lyes o If yes, an evaluation shall be made to verify capabilities.

By e/ Date N-/I#

Work involves pr(;prietary/confidential information or equipment [ ](Yes) |3’(No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications Q
(G) In tolerance, minor adjustments/repairs made "
+~~ (J) In tolerance, no adjustments/repairs
(K) Out of tolerance, adjusted to specifications
(S) Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) (é//ég‘/ 2, ,4‘.4

CAL ENVIRONMENT:

Temperature 7% F Humidity I %RH
CALIBRATED/REPAIRED:

By _% Cal Procedure _ #557r £77- %2

Date 22 2=* F Accuracy %é«/

Cal Interval /.2 2% Reliability Code: 5~

Next Cal due 2o 7 3% Cal Time_~&2 Repair Time

Standards used (Asset#) ,Z//f' S2F

DATE COMPLETED 22 =
DATE PICKED UP ° PICKED UP BY

SwRI Form QA-174-0




CALIBRATION CHECK FORM

-

Date Calfbrated _ .22 5 F2F Work Ovdes 2L 5" Rev Chg
Technklan __ F.2 < Bl Hercanr: o Esrm s 52 Pege ~__of -
Unk Under Test P2t o et s
Masufacturer ___ s s e Modd Zstey /C FEARrY SN_ 25 TAF ASN_FZr”

STEP FUNCTION OR RANGER APPLIED TOLERANCE MEASURED VALWES | p¥

MIN . MAX AS FOUND | RELFASED
4
fag
S | oL oz BT 2

S - e e




SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

-y

WORK ORDER

WORK ORDER # 27055 ASSET # mw (] DATE 09‘ ﬂt{' qq
ITEM DATA:

Manufacturer \ZQSS‘O( Model AST

Description Lot mentetoy serial # __l1S7Y

Accessories )
ACTION REQUESTED M\

0

custopian 40 Pt gy
Turned in by: Phone (v()
CHARGE # 'Qu Date Required
INSTRUMENT USED ON: [] (DOD/NASA) E’_'](NUCLEAR) O @LP) spPPE) [1(1s0O)

LJoTHER ’

COPY OF CALIBRATION CERTIFICATE m(Yes) [J(No)
NEW WORK [lyes [INo 1t yes, an evaluation shall be made to verify capabilities.
By M Date __M@ :
Work involves proprietary/confidential information or equipment [](Yes) [7](No)

CONDITION RECEIVED: ___ Out of tolerance
In tolerance
—— Damaged (Contact customer)
— Contact Date .
—— Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) __ -1 L

9<0/€

CAL ENVIRONMENT: .
Tempeyatu 70 °F Humidity 20 %RH

CALIBRATE REP‘ﬁE?j‘
By i, 4_2)4/31 Cal Procedure 04-F mﬂ/y 9>
97

Date ¢ Accuracy /- 1 Dy
. o 7
Cal Interval Reliability Code
Next Cal Due £4 Jvv Q0 Cal Time _L. 2 Repair Time

Standards used (Asset #) /2y 5243

DATE COMPLETED __ 22 D 3)

DATE PICKED UP PICKED UP BY
SwRI Form QA-174-0




CALIBKA1IUN WUKKMHEET

Date Calibrated Q24 5°  Work Order 370 < &

Procedure No./Date Unit Under Test
Mfg. Model SN/ 245 AN
STEP | FUNCTION OR RANGE |. APPLIED TOLERANCE MEASURED VALUES | PP
MIN - MAX ASFOUND | RELEASED
”772;2 Ny O S I D e
7 V4
~-20 __? - 20 ./ p
L )7. 7
0 35.p /
b/ o 5.5 A
2 Jo 24 ¢ /
4 )/D 0. ) A
LY DS V4

Page of




6220 Culebra Road
San Antonio, TX 78238 @
(210) 522-5215

Department of Quality Assurance

Southwest Research Institute Accredited

Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

10 December 1999
Issued to: DARRELL DUNN DIV20 BS7
Manufacturer/Model: KESSLER ASTM 1C
Description: THERMOMETER
Serial Number: 115749
Asset Number: 003247

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL
Z540-1-1994. Standards used in this calibration, described in the referenced calibration procedure with
associated uncertainties or tolerances, are traceable to the National Institute of Standards and Technology
(NIST). Supporting documentation relative to traceability is on file and is available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the
Southwest Research Institute Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the
results of this calibration certificate were determined in accordance with the terms of accreditation unless
stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published
specifications unless stated otherwise below.

Ambient Conditions: Temperature:  70.0 Degrees Fahrenheit  Humidity: 30 % RH
Calibration Date: 10 Dec 99 Calibration Procedure: CL-9 MAY 99

Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:

Approved by: C

—4/

Jim Patterson, Supervisor or Walt Hill, Metrologist
Certificate # 37056
m:\a2la.rpt Rev date 10 Mar 99

Page 1of 1




SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory
WORK ORDER
Processed by RCRUZ at 3:52:24PM on 1/19/01
| R RO RN (0 B Work Order 444042125 Arrived 1/19/01
Asset No. 003247 Manufacturer KESSLER Model ASTM 1C
Instrument Type/Class THERMOMETER Serial No. 115749
Accessory No. Calibration Procedure CL-9, 5/99 Location BS7
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel. 6090
Charge/Project No. 20.00751.006 Delivered By / Telephone
WORK NOTES
Date Hours  Remarks/Notes
REPAIR PARTS *:
Date Hours Part Name Part Number Failure Description Cost N
WORK SUMMARY
Failure Description
Repair Action
Calibration Procedure C(«"q . s/q ¢ Temp7 F Hum S¢ %
Tech MQN—— Totals Cal Hours lo Repair Hours Parts Cost

Standards Used 219

Date Picked Up //?/ / 200) Picked Up By _Qeé 6)

MATRAVELER10.RPTRev 10 Oct 2000 1of3




Work Order W‘,mz: |2 $

Southwest Research Institute
Calibration Laboratory

|

Mfg. Kessler

Tech

£

AssetNo. 32%7)

Model ASTM 1C

Procedure (‘L-Q . Siﬁ“’l

Serial No. AZ000-1723

Type Thermometer

Cal Date ; o300 of

Calibration As Found/As Released Data

Parameter Standard Reading UUT As Found Tolerance UUT As Released
Temperature Actual

-20Deg.C. - 20. “c -195°¢ +/-0.5DegC

0.0Deg.C. O °c 0.3°¢c +/-0.5DegC

50Deg.C. S0.08°< <D.S°C +/-0.5DegC

100Deg.C. [00.6072°c 100, 4°C +/-0.5DegC

150Deg.C. | ¥9.99 "< 15D.6C +/-0.5DegC




Southwest Research Institute

6220 Culebra Road
San Antonio, TX 78238 @
(210) 522-5215

Department of Quality Assurance

Calibration Laboratory Certificate #
097201

Certificate of Calibration

29 January 2001
Issued to: DARRELL DUNN DIV20 BS7
Manufacturer/Model: KESSLER ASTM IC
Description: THERMOMETER
Serial Number: 115749
Asset Number: 003247

Work Order Number: 444042125

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standardsused in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on file and available for examination upon request.
This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute
Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications unless
stated otherwise below.

Ambient Conditions: Temperature: 74.0 Degrees Fahrenheit Humidity: 36 %RH
Calibration Date: 29 Jan 01  Calibration Procedure: CL-9,5/99

Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:

Approved by: :; ’ ; g Mﬂments performed !)y:

Walt Hill, Supervisor Vince Morales, Technician
Institute Calibration Laboratory

mia2la.1pt Rev date 8 Jan 01 Page lof 1




(]

SOUTHWEST RESEARCH INSTITUTE *
Calibration Laboratory

WORK ORDER
Received by JIBARRA,1/8/02 11:36:03AM
{ CORE0E RRORE BNC JE O ER LAY Arrived 1/8/02 Work Order 444 04 6684
Asset No. 003247 Manufacturer KESSLER Model ASTM 1C
Equipment Type THERMOMETER Serial No. 115749 Accessory No.
Interval 12 M Calibration Procedure CL-9, 5/99 Location B57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop BS57 Tel 6090

IN4CAL Special Instructions

Notify before adjustments or repairs. (1} Provide data with certificate (~) Certificate Typ.

Charge/Project No. 00751.006 1.20 Requester, / Telephone DARRELL DUNN/ X6090
This information is correct for the work requested. Q 4 ﬂé# { ;;

WORK NOTES
Date Hours Remarks/Notes
! / {q/ o} .0 2,
Date Hours Part Name Part Number Failure Description Coss
wihe — &
WORK SUMMARY

Failure Description Y\ / h

Repair Action n
Tech V\O/\\L.&\ CalHrs. \.< RepairHrs___ Parts Cost Temp 7 F Hum. 43 %
Standard(rzlsed O \S

-

Date Picked Up /A/ A 2 Picked Up ByM

M:ATRAVELER10.RPTRev 19 Oct 2001



Southwest Research Institute
Calibration Laboratory
Calibration Data Sheet Z 540

fkessier. ___________ Techniclan
Asset #./003247 Model|ASTM 1C Procedurs___|CL-9, 5/89
Serial #.]115749 Type| Thermometer Cal Date 1/10/02

Remarks: The Test accuracy ratio meets the 4 to 1 or greater between the standard and T1 under test.

-

Parameter Degree C Degree C Degree C Degree C Degree C
As Found
Standard Reading T1 Readin: Error Test Limits Uncertainty Results

-19.89 -19.6 0.29 1 Pass

0.10 0.2 0.10 1 Pass

50.01 50.2 0.19 1 Pass

99.95 100.2 0.25 1 Pass
149.92 150.0 0.08 1 Pass

Page 1 of 1



Measurement uncertainty Budget for Fisher Scientific Thermometer model 15-166A.

The following are assumptions and estimates used in the measurement uncertainty budget.

Units Range Accuracy +/- Resolution

Degree C -20 to 150 1 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty Deg C |
Standard 0.03 Rectangular Sqrt 3 0.02
Repeatabllity 0 Normal 1 0.00
Instrument Resolution 1 Rectangutar 2*Sqrt 3 0.87
Combined Uncertainty RSS 0.87
Expanded Uncertainty K=2 1.7

Tl Acc. / STD Tol.
Test Accuracy Ratio 33.3 | to1
Tl Acc. / k=2.

Test Uncertainty Ratio 0.58 | to1




Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance
Calibration Laboratory

Certificate of Calibration

10 January 2002
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: KESSLER ASTM IC
Description: THERMOMETER
Serial Number: 115749
Asset Number: 003247

Work Order Number: 444046684

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL
7Z540-1-1994. Standards used in this calibration, described in the referenced calibration procedure with
associated uncertainties or tolerances, are traceable to the National Institute of Standards and Technology
(NIST). Supporting documentation relative to traceability is on file and is available for examination upon

request. This certificate is not to be reproduced, except in full, without the written approval of the
Southwest Research Institute Department of Quality Assurance Calibration Laboratory.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer's published
specifications unless stated otherwise below.

Ambient Conditions: Temperature:  76.0 Degrees Fahrenheit ~ Humidity: 42 % RH
Calibration Date: 10 Jan 02 Calibration Procedure: CL-9, 5/99

Condition as Received: IN TOLERANCE

Condition as Returned: IN TOLERANCE

Remarks:

Approved by: Measure! rformed by:
L) [ B

'Walt Hill, Supervisor “Roger Dykstra, Technician
Institute Calibration Laboratory

m:\nona2la.rpt Rev date 8 Jan 01 Page

1 of 1



