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SOUTHWEST RESEARCH INSTITUTE

Department of Quality Assurance
Calibration Laboratory

CERTIFICATE OF CALIBRATION

Issued to: DIV20 B57 NARASI SRIDHAR Device No: 1436
Manufacturer: HEWLETT PACKARD Model: 3458A

Nomenclature: DIGITAL MULTIMETER

Serial Number: 2823A02203 SwRI No: Cal interval 12 Mo.
Remarks
Accuracy: MFGR SPECS Procedure: MFGR
ENVIRONMENT
Temperature: 72 Humidity: 30 Location: ROTHE DEVELOPMENT, INC
CONCLUSION
Tolerance/Remarks: Received in tolerance, no adjustments made

Rothe Development Calibration Certificate #29979

Calibration was in accord with requirements of MIL-STD-45662A. Measurements
are traceable to the National Institute of Standards and Technology.
Inspection and test data are on file and available for inspection.

Signed @%
Calibraé\ié//vg/z/: 04/28/93

Cal interval: 12 Months

Record Number: 00011149 Next Calibration Due: 04/28/94
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SOUTHWEST RESEARCH INSTITUTE

‘ ) Department of Quality Assurance
Calibration Laboratory

CERTIFICATE OF CALIBRATION

Issued to: DIV20 B57 RON GREEN Device No: 1436
Manufacturer: HEWLETT PACKARD Model: 3458A

Nomenclature: DIGITAL MULTIMETER

Serial Number: 2823A02203 SwRI No: Cal interval 12 Mo.

Remarks

Accuracy: MFGR SPECS Procedure: MFGR
ENVIRONMENT

Temperature: 73 Humidity: 36 Location: ROTHE DEVELOPMENT, INC.

CONCLUSION
Tolerance/Remarks: Received in tolerance, no adjustments made

Calibrated by Rothe Development.
Certificate #35021
Calibration was in accord with requirements of MIL-STD-45662A. Measurements

are traceable to the National Institute of Standards and Technology.
Inspection and test data are on file and available for inspection.

Signed =),
Calibfation Da{z/ 6/94

Cal interval: 12 Months

Record Number: 00014188 Next Calibration Due: 06/06/95
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¥ SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER
CERTIFICATE #__ 28828 asser#_ 0OWY oare /0 Jﬂj Q/
ITEM DATA: A
Manufacturer MB p: Model BJSBA
Description _Z{({_gjyalo r Serial # _LY2%) 09003
Accessories :

ACTION REQUESTED m

al Al

custopian V70 Von Ciecu

Turned in by: gﬂﬂ‘l { ¢ pﬁla Phone S0’77

CHARGE # __ 20.'¢8'%/ Date Required

INSTRUMENT USED ON: [1 DODINASA EANucLeaAR [Oep O sppe [iso
] oTHER

COPY OF CALIBRATION CERTIFICATE IZ/Yes O] No
NEW WORK [ Yes |2/No if yes, an evaluation shall be made to verify capabilities.
By Date

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
/(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) ot Zoy®y 7:'{u

el o V,\Mmm@d (7 pontlis,

CAL ENVIRONMENT:

Temperature /B °F Humidity ﬁ %RH
CALIBRAT D/RT&?IRED:

By . Cal Procedure IMFG

Date 0‘71/0l o Accuracy MWD

Cal Interval ‘2 [ifeS Reliability Code:

Next Cal due 07!0' Qﬂ L1 Cal Time Repair Time

Standards used (Asset#)MMar
N N\ N e

paTE compLETED (L Nl Y7 | V
DATE PICKED UP __ 7 / 7//? 7 PICKED UP BY /

SwRI Form QA-174-0

X 4
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ISSUED TO:

et gt

Southemzt Ressiroh

CUNTPOL: 102 - eia
T

Temperature '2°F

WEge

KF

FLUKE

"l ul t
IREND

Hr

HF

KF

BELLART NG

_______ Test Report Numhers --—-———-
DOV FLUKE CERTE  [WIC
ACV FLURE CERTE DF30
’ MIST  TESTH 255079
P MIST  TERTH 11948
H:  WWVE Transmission
NOTE:
RDI 1001
uz:. LA Y T T A T R A VT T

100 PR TTN

Institute

\ .
Mx",
Y (R
H M
&l T -y
E WORY OROE® #3 ADZLY
§ CLOTOMIE B0 B3 LoLE7 BTIABET A15-0T00

2

Test Reoort Number and Eahbratmv Standard:
amv.ﬂ #

LADiyision 20

CAL DATE: 17 /u1 /47

DUE DATE: ¢/
(3

BV

TN Gy
e R e Y

®* Rothe Development Inc.
Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of Calibration

MFG E:

MODEL il

SERIAL # [::licilt

TYPE it

RECEIVED

Use!
Leuwcription

gl

CALTEFATOR

Di REFERENCE STANIAAT

1o¥-(He 5
SINNAL
Y THE.'F?H!}L Gy
1Y THERMAL 2O
1PE;RNAL CONVERTER

TR L3

IN-SPECS
OUT-OF-SPECS []

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
quirements of MIL-STD-45662A, and are traccable to the National Institute of Standards and Technology through
‘lmary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
, Relative Humldlty

SY0R

COMMENTS:

4
INSPECTED BY 7/« 4 /4/ fzJ/( ~

1) vt Ty ey T30y
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METROLOGY SERVICES DIVISION

; .
» k ol L e z evelopmen {, jn c. PRECISION MEASUREMENT EQUIPMENT LABORATORY NN
TRACEABLE TO NIST '

I
®

4614 SINCLARRD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091 charce # 107 CoNTROL # 103 - 9674

WORK ORDER # 60211

RECEWED From 0uthwest Research Institute (30)  uqe 06/23/97 vea
ADDRESS 6220 Culet'xra, Bldq._ b4 /Division 30 PHONE # 684-5111 * 2702 MODEL 3458A
- San Antonio, TX 78284
(-g CONTACT (NAME) M. Jim Patterson FAXE 522-3692 ? SERIAL # 2832A02203
M 02127/51304387/15-0760 E’ Iy
E PURCHASE ORDER # M| Tvee
R CUSTOMER GOMMENTS N/T BEFORE & AFTER DATA OUT OF SPEC ITEM Aggsg
CALIBRATION
REPAIR CALIBRATION DATE | Taly q7 INTERVAL RECEIVED IN SPECS.
PERATIONAL CHECK v g i12 n RECEIVED INOPERATIVE
CALIBRATION DATE DUE ’ T‘*“_’] G b S RECEIVED OUT OF SPECS.
CKTREF# | QY. MFG PART # DESCRPTION | cOsT ROTHE TECH. OUR PO, #
REPAIR LABOR HRS. SERVICE CODE
. PARTS TOTAL
REPAIR LABOR
SHIPPING .
‘ TEAR DOWN CHARGE
CALIBRATION 310b0
TAX
YL 00,

TE‘B_T wecs: €D Rl

n.H.__S__%_‘% PROCEDURE: €D RDI  OTHER

RD! 2002

SHIP VIA: DATE: RECEIVED BY:




Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
Department of Quality Assurance

Calibration Laboratory

Certificate of Calibration

2 July 1997

issued to: RON GREEN Diva20 B57
Manufacturer/Model: HEWLETT-PACKARD 3458A
Description: MULTIMETER

Serial Number: 2823A 02203

Asset Number: 001436

Environmental Conditions

Temperature: 73.0 Deg. F Humidity: 38%

Calibration Information

Calibration was in accordance with requirements of MIL-STD-45662A and ANSI/NCSL Z540-1-1994.
Measurements are traceable to the National Institute of Standards and Technology (NIST). This report
may not be reproduced except in full without written approval of the originator. Inspection and test data
are on file and available for inspection.

Calibration Date: 1 Jul 97 Calibration Procedure: MFG
' interval: 12 months Accuracy: MFG SPECS
Next Calibration Due: 1 Jul 98 Received: In Tolerance

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX.
CERT. #48648.

Certificate # 25823 Signed:

LAST PAGE OF REPORT
Total Pages Printed: 1




Rothe Development Inc.
Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

UL
e

|

Certificate of Calibration

# 48L48 CAL DATE: 07/01/57
DUE DATE: ¢7/01/72
ISSUED TO: Southwest Research Institute {30) MFG HF
6220 Culebra, Bldg. &4/Division 30
San fAntonio, TX 75264 MODEL 24534

624-5111 # 2702
SERIAL # 2532602203

CONTROL : 103 - 9474

TECHNICIAN #: 11 TYPE DM
SPECIFICATIONS: MFD

PROCEDURE MFG RECEIVED IN-SPECS [3]
WORK ORDER #: 40211 OUT-OF-SPECS []

CUSTOMER FO #:  (2127/5T304567/15-0760
All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
requirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
' imary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

iemperature 72°F » Relative Humidity 8%
Test Report Number and Calibration Standards Used

Ref # Mode! # Mfgr Serial # Description Cal Date Int Cal Due

TR 30 3458A HP 2823R01926 DMM 03/21/97 3 0B/ZL/97

T 20 S700A FLUKE 4605002 CALIBRATOR 06403797 3 0R/02/97

TR 171 73R FLUKE 3855007 DC REFERENCE STANDARD 10/28/9¢ 12 10/23/97

R 17 7A420-10K FLUKE 47480048 10K-0HM STANDARD RESISTOR 07/11/96 12 07111797

TR 205 3325A HP 1742A10512 SIGNAL GENERATOR 01/62/97 & 07/02/97

TR 146 110494 HP 41600856 3V THERMAL CONVERTER 12/12/96 28 12/12/%3
i TR 101 110508 HP 0417A00238 1V THERMAL CONV 06/06/97 24 QL/GL/F9
g TR 180 1393A0.4 BALLANTINE 4402 THERMAL CONVERTER 11/08/95 24  11/08/97

ooV FLLBT(ZS tt:g;g:rtn:%hm INSPECTED BY
ACV FLUKE CERT# DF30 COMMENTS:
NIST TEST# 259973

& NIST TEST# 11968

Hz WWVB Transmission

NOTE: The collective uncertainty of the measursent standards does not exceed 251
RDI 1001 {}=4:1) of the instrument specification tested unless noted in COMMENTS section,
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SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER .,

CERTIFICATE # IR ASSET # Dot paTe _ </ /l/ £
ITEM DATA: )

Manufacturer /J p Model g %‘8’4

Description T N';’”dof Serial # Z. 5{?}‘/01 a2

Accessories /746/0 .
ACTION REQUESTED #/ .

A ;] _

custopian -8, K Leen |
Turned in by: ﬁ;/ﬁv Phone Z"/f
CHARGE # 7o-of ' Date Required

INSTRUMENT USED ON: [] (DOD/NASA) [A{NUCLEAR) [J(GLP) [](SPPE) [](1SO)
’ FloTHER :
COPY OF CALIBRATION CERTIFICATE B’(Yes) [ (No)
NEW WORK [ves Bf\lo If yes, an evaluation shall be made to verify capabilities.
By /”’/ Date __ 05/ %

Work involves p}qprietary/confidential information or equipment [ ](Yes) [](No)

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) , Syt (82 0y,Y
!O!le\uﬁ. 26 :]
CAL ENVIRONMENT: % | /48
Temperature °F Humidity %RH

Cal Procedure ”F('?
Accuracy q
Reliability Code:

Next Cal due lel&m ; i Cal Time Repair Time
Standards used (Asset#)

DATE COMPLETED _[S_ - '

DATE PICKED UP PICKED UP BY M

SwRI Form QA-174-0




——
O ® I .
— CERT. NUMBER: . *
IR
—
= = ROTHE DEVELOPMENT, INC.
— s METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131
ISSUED TO: %’ e {3 MFG: W
L rer o MG MODEL:; #4454 CAL DATE:
NOMEN: # DUE DATE: -
S/N: ZEI2ADII0Y
CUST. ID:
CONTROL NO.: 1% - it -
TECHNICIAN: 1 CALIBRATION PERFORMED AT: *""’
SPECIFICATIONS: S CALIBRATION INTERVAL: -
PROCEDURE: 7 TEMPERATURE: ¢ °F
WORK ORDER: = N RELATIVE HUMIDITY: '~ %
CUSTOMER P.O.; i7" /&t v -
RECEIVED CONDITION: ** :i-trivs DATE RECEIVED; Hiecfiinm
RETURNED CONDITION: i* ~"EFaHE
COMMENTS:
ATTACHMENTS: -7 (5Fa7 [DH )
All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-
1994, ISO/IEC GUIDE 25, and ISO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective
uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS
section.
TR# MFG SERIAL NO. DUE DATE
uz WAL I
7 EREX LR
P ki 7
L -+
4 ‘_‘..':’ Lo
e " -
HES T IBIIN0Y
!
APPROVED BY: M.a W B{MS I:I Qco DATE: -t !
| E
RI;MSD 1001 This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division. y
08/97 10F1 i
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® ROthe Development, II’lC. 4614 Sinclair Road San Antonio, Texas 78222
METROLOGY SERVICES DIVISION (210)648-3131 Fax (210)648-409]

TO: :SLCHR]: :SC)

ATTN: NovkK Romero

Our normal practice is to maintain a minimum Test Uncertainty
Ratio (TUR) of 4:1 between the specifications of the standards
used and the specifications of any instrument under
calibration/verification.

This is to notify you that we cannot meet the 4:1 TUR for the
instrument listed. Rothe will maintain the TUR stated.

MFG . “4 p‘

MODEL: 48R A
NOMEN : _DOVY

S/N : 2222340272203

PARAMETER TUR

IOK<x 20" |

QUALITY CONTROL OFFICER wdﬁﬁw/ug?\} l DATE: [2T3UN9Q R

Will R. erg

RIMSD 40064
53797



Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238
Department of Quality Assurance

Calibration Laboratory

Certificate of Calibration

15 June 1998

issued to: RON GREEN DIV20 B57
Manufacturer/Model:. HEWLETT-PACKARD 3458A
Description: MULTIMETER

Serial Number: 2823A02203

Asset Number: 001436

|Environmental Conditions I

Temperature: 73.00 Deg. F Humidity: 38 % RH

|Calibration Information I

Calibration was in accordance with requirements of MIL-STD-45662A and ANSI/NCSL Z2540-1-1994.

Measurements are traceable to the National Institute of Standards and Technology (NIST). This report
may not be reproduced except in full without written approval of the originator. Inspection and test data

are on file and available for inspection.

The uncertainty of the calibration was sufficient to determine that the instrument met the manufacturer's

specifications.
‘ Calibration Date: 12 Jun 98 Calibration Procedure: MFG
Interval: 12 months Uncertainty: MFG SPECS
Next Calibration Due: 12 Jun 99 Received: In Tolerance

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX.
ROTHE CERT. #53203. NOTE: 10K OHM TUR 2.6:1.

Standards Used
Asset MFR Model Description Serial No. Due Cal
VENDOR
Signed: ‘ i
¢ Title: d/m%

[AST PAGE OF REPORT
Total Pages Printed: 1

Certificate # 29820



- I '—
) L} ® [,
! — CERT. NUMBER: S:i%
] aaa—  f
1 — =
. N , ;
, = = ROTHE DEVELOPMENT, INC. ‘
: . = METROLOGY SERVICES DIVISION S
: 4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131
\ %
) 3,
= CERTIFICATE OF CALIBRATION A
ISSUED TO: Southwest Ressarch Institute {20) MFG: HP i§
i 6270 Culebra, Bldg. &4/Division 30 MODEL: 3458A CAL DATE: D&/12/193¢ l
) San Antonio, TY 78234 NOMEN: M1 DUE DATE: 0&/12/193 Ll
522-5440 S/N: 283202203
CUST. ID: 5
\ CONTROL NO.: 103 ~ 9574 5
TECHNICIAN: 11 CALIBRATION PERFORMED AT: FI¥:T »
SPECIFICATIONS: MG CALIBRATION INTERVAL: !&7cs. :
PROCEDURE: 'l TEMPERATURE: 73 oF 3
WORK ORDER: %734 RELATIVE HUMIDITY: % % d
CUSTOMER P.0.: 02127/8T326035/20-0740 b
RECEIVED CONDITION: N TOLERANCE DATE RECEIVED: [7/26/17%%
RETURNED CONDITION: [N TCLERANCE

COMMENTS:
ATTACHMENTS: CALIERATION DATA
. All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-

1994, ISO/IEC GUIDE 25, and ISO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective
uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS

section.

TR# MEG MODEL SERIAL NO.

30 HP 24584 2823801925

1746 FLUKE 742A-10K 4740042

205 HP 2325h 1748710512

101 HF 110508 ‘ 0417A00238

146 HF ’ : 11047A 414600834

180 EALLANTINE 1353404 4402 11728115
171 FLUKE ' 7324 3855007 10/06/1952

APPROVED BY: %-ezu W B{MS . D QCo DATE: 3t/1%/1%%3

RDMSD 1001 This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.

‘ 08/97 10F1
e T T L e W T e B T e B T e Bt T e Bt a1 i B B o e Bert T
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® ROthe DéV@lOpmel’lt, Il’lC. 4614 Sinclair Road San Antonio, Texas 78222
METROLOGY SERVICES DIVISION (210)648-3131 Fax (210)648-4091

To: SWRT 30

ATTN: NorkK Romero

Our normal practice is to maintain a minimum Test Uncertainty
Ratio (TUR) of 4:1 between the specifications of the standards
used and the specifications of any instrument under
calibration/verification.

This is to notify you that we cannot meet the 4:1 TUR for the
instrument listed. Rothe will maintain the TUR stated.

- ;J’In D-
MODEL: Q4 &SR A
NOMEN: DOV -
S/N 2%?.2;#%{)771)3

PARAMETER TUR

IOKa, 2" |

QUALITY CONTROL OFFICER AJLQ_OMMQMl DATE: [23UnQ 8

Will R. erg

RDMSD 40064
53/97



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

WORK ORDER
WORK ORDER # W1 q asseT# QU4 pate _ 0t 39

ITEM DATA:

Manufacturer ‘HD : Model 6‘/3% d
Description \m\l\‘\’\mm{ Serial # l QJZ;A 01204
Accessories

ACTION REQUESTED __fA

Fa¥ o

custopian S0 . Wen Gigen

Turned in by: Tgm )( \\Lxﬁ \ Phone

CHARGE # gty Date Required

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

COPY OF CALIBRATION CERTIFICATE III(Yes) ] (No)
NEW WORK [lyes [dNo I yes, an evaluation shall be made to verify capabilities.

By mﬂl\ __ Date {0489

Work involves proprietary/confidential information or equipment [](Yes) [7](No)

CONDITION RECEIVED: i Out of tolerance

LT

in tolerance
— Damaged (Contact customer)
—— Contact Date
— Received into system, introduced or reactivated
ACTION TAKEN: (Caffbration/Reppi(Parts) m!li o (. Qe 45Mo -
5 {100y d Kovwe  Caflon- Woout do (4) G Ouv 1J0ATed & Mg y< . dlopk %0GGow® -

Ot tocametor Joecnol mk 4\ T4 A Dot & 2670, Tomalgd T e Vonl gwmgd
F\Tll 1)

(QmQJ \'w" qwm (L \L{hj\

CAL ENVIRONMENT:

Temperature % °F Humidity ZZ@ %RH
CALIBRATED{REPAIRED

By (hi0 . LS Cal Procedure lf(f’

Date _LHE 19 . Accuracy M %\ﬁ@&

Cal Interval IM Reliability Code

Next Cal Due \‘\“(g' 1 Cal Time Repair Time

Standards used (Asset #) UQM‘O)I |

A =

DATE COMPLETED __|| ﬂﬁ“. 7& &
DATE PICKED UP ( [/ 20 ,H 9 PICKED UP BY _L) ammes Y =

SwRi Form QA-174-0



To: MRomero@QACal@SwRI30
From: "“James Prikryl" <jprikryl@swri.edu>
Cc:
Subject: Re:HP 3458A Multimeter
Attachment: RFC822.TXT,Headers.822
Date: 11/15/99 1:56 PM

Mark,

We can accept this limitation. Calibration using the standard which gives a
2.6:1 can be approved.

Thanks
Jim Prikryl
xb667

Reply Separator
Subject: HP 3458A Multimeter
Author: <MRomero@swri.edu>
Date: 11/15/99 11:00 AM

Gentlemen,

A Hewlett-Packard Multimeter 3458A S/N 2823A02203 was submitted for
calibration. The unit was in turn sent to an approved vendor for the

calibration. The assigned technician called me this morning informing me

that the unit will not meet a 4:1 T.U.R. on Resistance 10KOhm parameter. The
best their standard could give is a 2.6:1.

| looked back in the unit's history and found the unit had always been
calibrated by this company to the listed T.U.R., but | don’t have anything in
your files indicating your acceptance on the limitation. Please answer this
e-mail with approval or rejection.

Thank you,
Mark Anthony Romero
SwRI Calibration Lab



@

CERT. NUMBER: 40902

ROTHE DEVELOPMENT, INC.
METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131

CERTIFICATE OF CALIBRATION

||||||
Illmllm

ISSUED TO: Southwest Research Institute (30) MFG: p
4220 Culebra, Bldg. &4/Division 30 MODEL: 34584 CAL DATE: 11/15/1999
San Antonia, TX 78284 NOMEN: DM DUE DATE: 11/15/2000
522-5450 S/N: 283202203
CUST. ID:
| CONTROL NO.: 103 ~ 9474
TECHNICIAN: {1 CALIBRATION PERFORMED AT: RpMSD
SPECIFICATIONS: W5 CALIBRATION INTERVAL: 1{2n0s.
PROCEDURE: MG TEMPERATURE: 73 °F
WORK ORDER: 75097 RELATIVE HUMIDITY: 33 %
CUSTOMER P.O.: 02127/5T259466/20.01402.4
RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 10/25/1999

RETURNED CONDITION: [N TOLERANCE

COMMENTS: 10K TUR 2.6:1

ATTACHMENTS: CALIBRATION DATA

All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-

1994, ISO/IEC GUIDE 25, and ISO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective
uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS

section.

| TR# MFG MODEL SERIAL NO. DUE DATE

| 30 W 34584 2B23A0192¢ 02/15/2000
20 FLUKE S700A/EP 4605002 12728/1997
258 FLUKE 57234 6585002 12/24/1992
174 H 33254 2912R19899 05/04/2000
101 HF 11050A 0417A00238 06/22/2001
186 H 110494 41500836 12/21/2000
180 BALLANTINE 1395A0.4 4402 01/03/2000
176 FLUKE 7428-10K 4740048 07/27 /2000
i71 FLUKE 71324 3855607 09/08/2000

- <
APPROVED BY: LLMMAA%H [cms M/QCO DATE: 11/17/1999

RDMSD 1001 This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
08/97 10F1
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® Rothe Development, Inc. 4614 Sinclair Road _*San Antonio, Texas 78222

METROLOGY SERVICES DIVISION (210)648-3131 Fax (210)648-4091

TO: SWRE(RE)

ATTN: [llarK Romero

Our normal practice is to maintain a minimum Test Uncertainty
Ratio (TUR) of 4:1 between the specifications of the standards
used and the specifications of any instrument under
calibration/verification.

This is to notify you that we cannot meet the 4:1 TUR for the
instrument listed. Rothe will maintain the TUR stated.

MFG _HE

MODEL: 2
NOMEN: M
S/N 2203

PARAMETER m
IOK O Ao\

QUALITY CONTROL OFFICER - M%DATE: /WOL)Q?
Will R. Wrig

RDMSD 4004
08/97



SOUTHWEST RESEARCH INSTITUTE

CALIBRATION LABORATORY
MEMORANDUM
November 17, 1999
To: RON GREEN DIV20 B57

From: Jim Patterson\»<

Subject: Notification of approved supplier

Manufacturer/Model: HEWLETT-PACKARD 3458A

Description: MULTIMETER

Serial Number: 2823A02203

Asset Number: 001436

Calibration Due: November 15, 2000

Remarks: ROTHE CERTIFICATE NO.: 60908.

NOTE: 10K OHM T.UR. 2.6:1.
Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX

The above item was sent to an approved supplier who is listed on the SWRI Approved Suppliers
List (ASL). This supplier is qualified to supply a product or service in support of project activities
that require the use of approved suppliers. Please notify Mark Romero, extension 5215, of any
discrepancies with the item or calibration documentation.

m:\asil.rpt Rev 17 Nov 99



CERT. NUMBER: 40908

ROTHE DEVELOPMENT, INC.
'METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131

CERTIFICATE OF CALIBRATION

ISSUED TO: Southwest Research Institute (30) MFG: ip
6220 Culebra, Bldg. &64/Division 30 MODEL: 34583 CAL DATE: 11/15/1999
San Antonio, TX 78284 NOMEN: 4 DUE DATE: 11/15/2000
522-5460 S/N: 2832002203
CUST. ID:

|
i

|

CONTROL NO.: 103 - 9474

TECHNICIAN: {1 CALIBRATION PERFORMED AT: RomsD
SPECIFICATIONS: M5 CALIBRATION INTERVAL: 12n0s,
PROCEDURE: G TEMPERATURE: 73 °F
WORK ORDER: 75097 : RELATIVE HUMIDITY: 33 %
CUSTOMER P.O.: (2127/57359466/20.01402.6 ‘

RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 10/25/1999
RETURNED CONDITION: IN TOLERANCE ~

COMMENTS: {0KQ TUR 2,611

ATTACHMENTS: CALIBRATION DATA

.All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-

- 1994, 1ISO/IEC GUIDE 25, and ISO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective

‘uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS
section.

TR# - MFG ‘ MODEL SERIAL NO. DUE DATE
30 34584 2823A01926 02/15/2000
20 ‘ S7008/EP 4605002 1272471999
258 : 57254 : 4585002 12/24/1999
¥/ 2512p19697 0570472000
' ‘ 11050A ‘ © 7 041700238 06/22/2001
146 : 110494 : 41600856 12/21 /2000
180 139540.4 4402 01/05/2000
T428-10K ‘ 4740048 07/27 /2000
1324 - 3855007 09/08/2000

APPROVED BY: SN ~ DCMS M/QCO DATE: 11/17/1999

RDMSD 1001 This certificate may not be reproduced,‘except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
08/97 10F1
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o Rothe Development, Inc. 4614 Sinclair Road __"San Antonio, Texas 78222
METROLOGY SERVICES DIVISION (210)648-3131 Fax (210)648-4091

TO: 5&3@&)\

ATTN: _[flarK Romero

Our normal practice is to maintain a minimum Test Uncertainty
Ratio (TUR) of 4:1 between the specifications of the standards

used and the specifications of any instrument under
calibration/verification.

This is to notify you that we cannot meet the 4:1 TUR for the
instrument listed. Rothe will maintain the TUR stated.

MFG ,HP

MODEL:

NOMEN ; na

S/N J23A0 2203

PARAMETER TUR
10K Ao

QUALITY CONTROL OFFICER - MQ&%DATE: /SNod 729
Will R. Wrig

RDMSD 4004
08/97



