CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

NONCONFORMANCE REPORT

Project No.__20-01402-571 NCR No. 2000-06

PART 1: DESCRIPTION OF NONCONFORMANCE
Keithley Electrometer model 6517 SN 599913 (Asset number 004313) was found to be out of tolerance in the 2 V

range.

Initiated by: @Mfﬁ Date: / 3 / Zoz2
Action Required by: / Ll é !
7

PART 2: PROPOSED DISPOSITION AND CORRECTIVE ACTION

Disposition:
Accept data obtained with this instrument as is. The electrometer is used to measure potential + 0.001 V voltage
measurements were out of tolerance by 0.00006 V on the 2 volt range

Basis of Disposition:
Measurements conducted on the 2 volt range are within the + 0.001 V required by electrochemical tests performei

at the CNWRA
6/ 2000
Action to Correct Nonconformance: il

Multiple problems with this electrometer have been documented in previous NCRs. The electSfmeter was replaced
by Keithley. The new electrometer, SN 735984 (asset number 007670) was received in tolerance.

Target date for completion: Qa;t %42
Proposed by: W Date: A //‘// 2000

PART 3: APPROVAL

[
3 o =

Element Manager: =3 i SDate: b! I'i-tlclf’

Director of QA: @.“ Date: (//f/Zoao
Comments/Instructions:

HoTz: Q. Dunmns sTWF5d Rey Kt ConToreiid £1:/7R/csyy md #:M:/ﬂt/m/’w
Wow ecr for rtaecs /}4:41‘3 wild 745 MJWVM weTian <3 Tafza o’; a

Conprraty, Se— oy zoere

PART 4: CLOSE OUT Distribution: asg 7 U Ctconds
Comments: } . (/@ fi/, ﬁn! [! oo
. . § - 9,7, . A’S
//( Cﬂ(’/&}" a(,‘é.:zi ;/Q AL '“i(‘ﬁ/% wL V. Jaew
s '/y‘ f s S SeosS/N
:' »//,/‘ P <: ~ 77, b/ m {é‘ //_ l. f;yM .
C;rfﬁ'gd by: L‘ hd ‘{//vaate:/ AL A Errncay O Mmed 275
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SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory

WORK ORDER

Received by RCRUZ,5/9/02 9:18:19AM

UUTRI T I,III i o Arrived 5/9/02 Work Order 4 4 4 0 4 8 4 69

Asset No. 007670 Manufacturer KEITHLEY Model 6517A

Equipment Type ELECTROMETER Serial No. 0735984 Accessory No.
Interval 12 M Calibration Procedure ROTHE Location BS57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop BS57 Tel 6090

IN LIN E Special Instructions

Notify before adjustments or repairs. ( ) Provide data with certificate () Certificate Typ.
Charge/Project No. 00751.006 1.20 Requester. / Telephone

This information is correct for the work requested.

WORK NOTES

Date Hours  Remarks/Notes
5/w) 02 Cay  Send bo Rotiee ST# 399484

é -2, 7 e — y S #Ma pﬁ?y '

3o /‘ e 7 (o il saf ol Hs7ger

J /2w I%fﬁ‘ /f//;t £ Ar/l ST gypoved é L Lo
Date Hours Part Name Part Numher Failure Description Cost

ROTHE (210) 648-3131
1SO 9002

INSTNO. 20280
/RDl °’§ﬂ> 23 2002
0% /SR T a0

TRACEABLE TO NIST
WORK SUMMARY
Failure Description /A
Repair Action
Tech., fl! Cal Hrs. Repair Hrs Parts Cost Temp 7Z- F Hum. / %

Standards Used / 0‘7/:

Date Picked Up lb’( }c« Picked Up By »6—& \M
11 V4

M:ATRAVELER10.RPTRev 19 Oct 2001



I=I|«| I*l"

= METROLOGY SERVICES
s

CHARGE' # 107

RECEIVED TROM -SOULTES
{30}

San Antonio,

CONTACT NAME :

Rothe Dev,-= Iiment Inc.

ADDRESSE'220 Culebra ‘

N

7

DIVISION TRACEABLE TO" NI .T

PHONE # 3
FAX #:

TX 78284

Mr. RALPH CRUZ
PURCHASE ORDER #: 01571R/5T39°484/1 20 00760, 000

i c3103-- 30280

(210)648—3131
5

522 3692

4614 Smclalr Rgad

MFG: -
MODEL : 6517A
NOMEN: nmmcrcunrza /nr

SN+ 0735984
cusTID: 7670

ACCESS L
Colola

RCVD:

CUSTOMER COMMENTS/REQUIREMENTS ‘N/T SEE CUSI REQ LOG FOR PO INFC OUR PO: 0'5!‘40‘3"" i
.~ CONTACT RALPH 522-521% IF REPAIR IS NEEIED S »
DATA. BEFORE & APTER DATR REQUIRED e laYo . “ ;
RECEIVED : | RETURNED : CALIBRATION INTERVAL: 32 MO. | CALD AT: '/ -
(Y ' IN TOLERANCE (A) IN TOLERANCE o : | % rROoMSD
() OUT-OF TOLERANCE ( ) LIMITED CALIBRATION: CALDATE: €3 Sen ©2 ( ) ON-SITE ¢
(')  INOPERATIVE ( ) REPAIR ONLY DUEDATE: =5 Sepntl> | () SUB
_ () NOACTION ®™ATA (o ; | . -
ENVIRONMENTAL SPECIFICATIONS : PROCEDURE : RDMSD | SERVICE
CONDITIONS : (N MFG ® ) MFG TECH : CODE:
T2 o ( ) RDMSD: ( ) RDMSD: P : -
32 _ %RH ( ) OTHER: ( ) OTHER: : S
FAULT/SYMPTOM : -
WORKPERF%MD Qo . \\0 - \ e \& o \&<L\.~a 4\;.\&“ cha e gl tq,’)\i'
, I \\, o S e %“5«.\, e "‘k u W\ F e A C c«i . .
x.-. \\C!‘ Nl b ,\L— M;L\ &c('( . p " \_L( o
/el
S - u, C |
TRF¥s: — - - '
#rs 20, 25X, AN
CIMITED CALIBRATION :
COMMENTS
CKT QTY PARTH = DESCRIPTION COST REPAIR LABOR
REF . o HOURS :
. e e |PARTS TOTAL
; REPAIR LABOR/MC,; 576 1,00
SHIPP _ ;
TA'X ; A . v |
| . ‘ 6;2:7 . R
SHIP - VIA: DATE :
RoMsp 2002 | RCVD BY
08/97 : .
(SIGNED) : (PRINTED) :
TOF 1




| |
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CERTIFICATE OF

ISSUED TO: Southwest Research Institute MFG:
(30) MODEL:
6220 Culebra NOMEN:
San Antonio, TX 78284 S/N: .

CUST. ID:

CONTROLNO.: 103 - 30280

TECHNICIAN: 4

SPECIFICATIONS: MFG

PROCEDURE: MFG

WORK ORDER: 002019828

CUSTOMERP.O.: 01571R/ST399484/1.20 007

RECEIVED CONDITION: IN TOLERANCE

RETURNED CONDITION: IN TOLERANCE

COMMENTS:

ATTACHMENTS: CALIBRATION DATA 6 SHEETS

CERT. NUMBER:
30280:1032797480

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

CALIBRATION

Keithley

6517A CAL DATE: 9/23/2002
PLECTOMETER /HI RE DUEDATE: 9/23/2003
0735984

7670

CALIBRATION PERFORMED AT: RDMSD
CALIBRATION INTERVAL: 12Mo.
TEMPERATURE: 72.0 °f

RELATIVE HUMIDITY: 38 ¢

DATE RECEIVED: 5/13/2002

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% (TUR24:1) of the instrument specification(s) unless noted in the COMMENTS

section.

TR# MFG MODEL
20 FLUKE 5700A/EP
258 FLUKE 5725A
231 HP 344012
235 GUILILINE 6500A

75 JRL NMN

APPROVED BY:WM B/CMS

RDMSD 1001

SERIAL NO. DUE DATE
4605002 9/27/2002
6585002 9/27/2002
3146A45255 1/4/2003
59660 11/14/2002
18 1/9/2003

D QCo DATE
9/24/2002

This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
10F1




ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY MODEL 6517A ELECTROMETER

CUSTOMER: Sw T

WO NUMBER: OC2 olgRe L
SERIAL: oY 3, <9RY
CUST ID: ULTD

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

DC VOLTAGE ACCURACY

RANGE
2V

20V

200 Vv

INPUT
+1.9 V
-1.9V
+19 V
-19 V
+190 V
-190 V

DC CURRENT ACCURACY

RANGE
20 pA
200 pA
2 nA
20 nA
200 nA
2 uA
20 uA
200 uA
2 mA
20 mA

DOC.DATE: 6/4/2002

INPUT
19 pA
190 pA
1.9 nA
19 nA
190 nA
1.9 uA
19 uA
190 uA
1.9 mA
19 mA

1 OF 3

DATE:
TECH:
INST NO:

INCOMING
OUTGOING

IN TOLERANCE
OUT OF TOLERANCE

H Newo O

=S

230250

./

MIN
1.89949
1.89949
18.9950
18.9950
189.883
189.883

MIN
18.8070
188.095
1.89590
18.9615
189.615
1.89800
18.9805
189.805
1.89800
18.9805

READING
\.892

\ R8G0S

1R.91394

18 Qo9

(85.98%

VRS.983

READING
\R. Rz

\R83.790

\. Q002

\A.00R(

1R9.938

1.S002.(

2. OO (,

181.97)

1. 83993

\8.99L 5

MAX

1.90052
1.90052
19.0050
19.0050
190.117
190.117

MAX

19.1930
191.905
1.90410
19.0385
190.385
1.90200
19.0195
190.195
1.90200
19.0195



COULOMBS ACCURACY

RANGE INPUT MIN
2 nC 1.9 nC 1.89235
20 nC 19 nC 18.9235
200 nC 190 nC 189.235
2 uC 1.9 uC 1.89235

READING  MAX
LLRARY)  1.90765
18.A08(  19.0765
190.10R  190.765

1.90399 1.90765

RESISTANCE ACCURACY

READING TOLERANCES

RANGE INPUT >1.00000 <.999999

2 MQ {00000 M +126 C +1260 C

20 MQ {0000l M +126 C +1260 C

200 MQ 100.226 M +151 C +1510 C

2 GQ oo 6 +226 C +2260 C

20 GQ . UTWND & +226 C +2260 C

200 GQ SHR. PO G +351 C +3510 C

2 TQ P s e o Y LY +351 C +3510 C

VOLTAGE SOURCE ACCURACY

SOURCE RANGE  OUTPUT MIN

+100 V 0.000 V -0.01
+25.000 V 24.9525
+50.000 V 49.915
+75.000 V 74.8775
+100.000 V 99.840
-25.000 V 24.9525
-50.000 V 49.915
-75.000 V 74.8775
-100.000 V 99.840

+1000 V +250.00 V 249.525
+500.00 V 499.150
+750.00 V 748.775
+1000.00 V 998.40
-250.00 V 249.525
-500.00 V 499.150
-750.00 V 748.775
-1000.00 V 998.40

INST NO: 30280 5 OF 3

DOC.DATE: 6/4/2002

READING

TUR

\.ooo ™

Q.2%9%2 3

.60

(oo. 1l

S

L.00C2

3

QA. %612

3.23

AR.(430

3.51

DNAS 120

1.76

READING
0.0026

24.994R

49,3902

999G |

Q.39 R0

2S5 .000S

=S58

1S5.0007

=9.9983

249.967

499.944

249.96 |

399973

2492987

499.980C

149.99 8

393963

MAX
0.01
25.0475
50.085
75.1225
100.160

25.0475
50.085

75.1225
100.160

250.475
500.850
751.225
1001.60

250.475
500.850
751.225
1001.60

INCOMING

OUTGOING



TEMPERATURE AND HUMIDITY TURN ON = MENU / GENERAL / A/D CONTROLS /

DATE-STAMP / A OR v

TEMPERATURE ACCURACY

TEMP
-25° C
0° C
50°¢ C
100° C
150° C

HUMIDITY ACCURACY

VOLTAGE INPUT
.000
.250
.500
.750
.000

HOOOO
A<< <<

INST NO: RO2R0O

DOC.DATE: 6/4/2002

3 OF 3

MIN
-23.
-1.
48.
98.
148.

oN WU »

MIN

24
49
74
99

READING
~24.2

6.8

S0.

\oD.

\So. 7

READING

2s

So

1S

oo

-26.6
+1.5
51.7
101.8
152.0

26
51
76
101

INCOMING

OUTGOING



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY MODEL 6517A ELECTROMETER

CUSTOMER: Sl L

DATE : 23 S O

WO NUMBER: OC2O0\[YR2

TECH: X<

SERIAL: o713 <14

INST NO: 3AO2ED

CUST 1ID: BRI

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

DC VOLTAGE ACCURACY

RANGE INPUT
2V +1.9 V
-1.9V
20V +19 V
-19 V
200 V +190 V
-190 V

DC CURRENT ACCURACY

RANGE
20 pA
200 pA
2 nA

20 nA
200 nA
2 uA

20 uA
200 uA
2 mA

20 mA

DOC.DATE: 6/4/2002

INPUT
19 pA
190 pA
1.9 nA
19 nA
150 nA
1.9 uA
19 uA
190 uvA
1.9 mA
19 mA

1 OF 3

INCOMING
OUTGOING v
IN TOLERANCE S

OUT OF TOLERANCE

MIN READING MAX

1.89949 \.R99QKx 1.90052
1.89949 \.RQQRY 1.90052
18.9950 \R.99Q]< 19.0050
18.9950 18,9995 19.0050
189.883 _189.9Q8R 190.117
189.883 _\ 8}X.9&7 190.117
MIN READING MAX
18.8070 1S .00\2, 19.1930
188.095 189,485 191.905
1.89590 \.8QQL(, 1.90410
18.9615 '}.00372_ 19.0385
189.615 \8x .9l 190.385
1.89800 (V.®YQA90 1.90200
18.9805 \8.Q99(, 19.0195
189.805 \90.003% 190.195
1.89800 _\.RA99 0O 1.90200
18.9805 \g.,899S 19.0195




COULOMBS ACCURACY

RANGE
2 nC
20 nC
200 nC
2 ucC

INPUT
1.9 nC
19 nC
190 nC
1.9 uC

RESISTANCE ACCURACY

RANGE
2 MQ
20 MQ
200 M@
2 GQ
20 GQ
200 GQ
2 TQ

SOURCE RANGE

+100 V

+1000 V

INPUT

VL OOoOOOWM

10.000 1 m

lOo.224mMm

1.oOIg0 &

S AT &

AR.ERO &

QYA T

VOLTAGE SOURCE ACCURACY

OUTPUT
0.000 V
+25.000 V
+50.000 V
+75.000 V
+100.000 V
-25.000 V
-50.000 V
-75.000 V
-100.000 V
+250.00 V
+500.00 V
+750.00 V
+1000.00 V
-250.00 V
-500.00 V
-750.00 V
-1000.00 V

V2 L0

INST NO:

DOC.DATE: 6/4/2002

MIN
1.89235
18.9235
189.235
1.89235

READING TOLERANCES
>1.00000

+126
+126
+151
+226
+226
+351
+351

2 OF 3

N NP NSNS NOND!

<.999999

+1260
+1260
+1510
+2260
+2260
+3510
+3510

NN NN

MIN
-0.01
24.9525
49.915
74.8775
99.840

24.9525
49.915
74.8775
99.840

249.525
499.150
748.775

998.40

249.525
499.150
748.775

998.40

READING
.89 2 1.90765
\ 92 19.0765
\AD.\Y8 190,765
VA eSS 1.90765

MAX

READING TUR

AR SO K
.9 5| MA3.60
(0D . 1S A
1.O0220 &G
A XT34YS ca 3-23
AR. LAY &x 3.51
[IA4. 3V & 1.76

READING
O.0o0
24.]97)
45,998
7S.0004
D S Wi S |

MAX
0.01
25.0475
50.085
75,1225
100.160

25.0475
50.085

75.1225
100.160

24.9973
H4a.asg
4. 939
A.937

249,989
493.990
1SD.00|

_\000.00D

249.98Y
499, A7
149.976
2A99.97D

250.475
500.850
751.225
1001.60

250.475
500.850
751.225
1001.60

INCOMING
. OUTGOING



TEMPERATURE AND HUMIDITY TURN ON
DATE-STAMP / A OR v

TEMPERATURE ACCURACY

TEMP
-25¢ C
0° C
50° C
100° C
150° C

HUMIDITY ACCURACY

VOLTAGE INPUT
.000
.250
.500
.750
.000

HoOOooOo
<A<<<S S

INST NO: 2AD280

DOC.DATE: 6/4/2002

MENU / GENERAL / A/D CONTROLS /

MIN
-23.
-1.
48.
98.
148.

O N WU b

MIN

24
49
74
99

3 OF 3

READING
244

O.b

sSo.4

LCO. 2

130.2

READING

2 S

So

s

leo

MAX
-26.6
+1.5
51.7
101.8
152.0

26
51
76
101

INCOMING

o/~ OUTGOING



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY MODEL 6517A ELECTROMETER

CUSTOMER: SwW .1

WO NUMBER: O0O2. ol9R2 L
SERIAL: O 3y TARY
CUST ID: ToTD

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

DC VOLTAGE ACCURACY

RANGE INPUT
2V +1.9 V
-1.9V
20 vV +19 V
-19 Vv
200 Vv +190 V
-190 Vv

DC CURRENT ACCURACY

RANGE INPUT
20 pA 19 pA
200 pA 190 pA
2 nA 1.9 nA
20 nA 19 nA
200 nA 190 nA
2 uA 1.9 uA
20 uA 19 uA
200 uA 190 uA
2 mA 1.9 mA
20 mA 19 mA

DOC.DATE: 6/4/2002

1 OF 3

DATE : S e O e
TECH: I S
INST NO: 3020
INCOMING v’
OUTGOING
IN TOLERANCE e

MIN
1.89949
1.89949
18.9950
18.9950
189.883
189.883

MIN
18.8070
188.095
1.89590
18.9615
189.615
1.89800
18.9805
189.805
1.89800
18.9805

OUT OF TOLERANCE

READING
\.83A2

VRGNS

1R8.9a94

L8 Q99 g

85983

\RS.983

READING
\R. Rz

\ 83.790

L.9002¢

\ X008

|R9. 938

1.Soo2(,

1. OO (,

1812.97)

1. 89993

\R. A9, <

MAX

1.90052
1.90052
19.0050
19.0050
190.117
190.117

MAX

19.1930
191.905
1.90410
19.0385
190.385
1.90200
19.0195
190.195
1.90200
19.0195



COULOMBS ACCURACY

RANGE
2 nC
20 nC
200 nC
2 uC

INPUT
1.9 nC
19 nC
190 nC
1.9 uC

RESISTANCE ACCURACY

RANGE
2 MQ
20 MQ
200 MQ
2 GQ
20 GQ
200 GQ
2 TQ

INPUT
\.OOOO O ™M

\Coool

1C0C. 22 M

L.OoYQo &

SKUTIXND ¢

SHR. ¥ G

99435 T

VOLTAGE SOURCE

SOURCE RANGE
+100 V

+1000 V

INST NO:

ACCURACY

OUTPUT
0.000 V
+25.000 V
+50.000 V
+75.000 V
+100.000 V

-25.000 V
-50.000 V
-75.000 V
-100.000 V

+250.00 V
+500.00 V
+750.00 V
+1000.00 V

-250.00 V
-500.00 V
-750.00 V
-1000.00 V

30280

DOC.DATE: 6/4/2002

READING
>1.00000
+126
+126
+151
+226
+226
+351
+351

NNOOQONOAN

2 OF 3

MIN
1.89235
18.9235
189.235
1.89235

TOLERANCES

<.999999
+1260
+1260
+1510
+2260
+2260
+3510
+3510

NNNONOQNQAN

MIN
-0.01
24.9525
49.915
74.8775
99.840

24.9525
49.915
74.8775
99.840

249.525
499.150
748.775

998.40

249.525
499.150
748.775

998.40

READING  MAX
LRARYY  1.90765
(8.8 19.0765
1960.10 190.765

1,909 1.90765

READING
\.Ooo 14

.29 (2.

(0. 1S

{.oo%27

A. A9 12

AR.(H4Y0

A8 (20

TUR

3.23
3.51
1.76

READING
0.002 6

MAX
0.01

24.994%

25.0475

S99 2

50.085

4.9 ¢ |

75.1225

.99 80

100.160

2SS .000S

25.0475

= A5

50.085

1S5.0007

75.1225

S9.9983

100.160

249 .967

250.475

499,944

500.850

T49.96 |

751.225

99973

1001.60

249.987

250.475

499. 980

500.850

749595

751.225

399963

1001.60

“

INCOMING
OUTGOING



TEMPERATURE AND HUMIDITY TURN ON = MENU / GENERAL / A/D CONTROLS /

DATE-STAMP / A OR v

TEMPERATURE ACCURACY

TEMP
-25° C
0¢ C
50° C
100° C
150° C

HUMIDITY ACCURACY

VOLTAGE INPUT

0.000 V
0.250 V
0.500 Vv
0.750 V
1.000 V

INST NO: RO280

DOC.DATE: 6/4/2002

3 OF 3

15N
(0]
O N WUl b

MIN

24
49
74
99

READING MAX
~24.2 -26.6
©.R +1.5
SO.lp 51.7
oo, b 101.8
\So.7 152.0

READING MAX
O 1 %
2 s 26
So 51
s 76
LD O 101
INCOMING

OUTGOING



SOUTHWEST RESEARCH INSTITUTE

CALIBRATION LABORATORY
MEMORANDUM
October 2, 2002
To: DARRELL DUNN DIV20 B57

From: Walt Hill, Metrology Group Leader W
Institute Calibration Laboratory

Subject:  Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 6517A

Description: El. ECTROMETER
Serial Number: (735984

Asset Number: (007670
Work Order Number: 444048469

Date Calibrated: Qctober 2, 2002
Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX
Remarks: Rothe Cert # 30280:1032797480

Supplier is on the Approved Suppliers List (ASL).

() Supplier is not on the Approved Suppliers List.

() Calibratien is ISO 17025 accredited.
(q@: is not ISO 17025 accredited.
(') There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

Attachment(s) 2

m:\nonasl2.1pt Rev 7 Dec 01



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

October 2, 2002

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Metrology Group Leader VW
Institute Calibration Laboratory

Subject:  Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 6517A

Description: ELECTROMETER
Serial Number: (735984

Asset Number: (07670
Work Order Number: 444048469

Date Calibrated: Qctober 2, 2002
Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX
Remarks: Rothe Cert # 30280:1032797480

Supplier is on the Approved Suppliers List (ASL).

() Supplier is not on the Approved Suppliers List.

() Calibration is ISO 17025 accredited.
(@: is not ISO 17025 accredited.
() There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

Attachment(s) _ _Z

m:\nonasi2.rpt Rev 7 Dec 01
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— CERT. NUMBER:
S— 30280:1032797480
—_— = 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 MFG: Keithley
{30) MODEL: 6517A CAL DATE: 9/23/2002
6220 Culebra NOMEN: ELECTOMETER /HI RE DUEDATE: 9/23/2003
San Antonio, TX 78284 S/N: 0735984

CUST.ID: 7670

CONTROLNO.: 103 - 30280

TECHNICIAN: 4 CALIBRATION PERFORMED AT: RDMSD
SPECIFICATIONS: MPG CALIBRATION INTERVAL: 12Mo.
PROCEDURE: MFG TEMPERATURE: 72.0 of

WORK ORDER: 002019828 RELATIVE HUMIDITY: 38 ¢
CUSTOMERP.O.: 01571R/ST399484/1.20 007

RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 5/13/2002

RETURNED CONDITION: IN TOLERANCE

COMMENTS:

ATTACHMENTS: CALIBRATION DATA 6 SHEETS

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
20 FLUKE 5700A/EP 4605002 9/27/2002
258 FLUKE 5725A 6585002 9/27/2002
231 HP 34401A 3146R45255 1/4/2003
235 GUILDLINE 65002 59660 1171472002
75 JRL NMN 75 1/9/2003

APPROVED BY: %,Z:, W B/CMS D QCOo DATE

9/24/2002

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

03/01 10F 1
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY MODEL 6517A ELECTROMETER

CUSTOMER: Suu L

DATE: ZixieP o2

WO NUMBER: OOCZ2ZO\[YR2.8

TECH : X<

SERIAL: OoT7TAa 1R

INST NO: 3AD2ED

CUST 1ID: RI®ais

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

DC VOLTAGE ACCURACY

RANGE INPUT
2V +1.9 V
-1.9V
20 V +19 V
-19 V
200 Vv +190 V
-190 Vv

DC CURRENT ACCURACY

RANGE
20 pA
200 pA
2 nA
20 nA
200 nA
2 uA
20 uA
200 uA
2 mA
20 mA

DOC.DATE: 6/4/2002

INPUT
19 pA
190 pA
1.9 nA
19 nA
190 nA
1.9 uA
19 uA
190 uA
1.9 mA
19 mA

1 OF 3

INCOMING
OUTGOING e
IN TOLERANCE e

OUT OF TOLERANCE

MIN READING  MAX
1.89949 1.899QR2A 1.90052
1.89949 \.RAQRX 1.90052
18.9950 \R.,9995 19.0050
18.9950 1 8.,999%5 19.0050
189.883 _189Y.98R 190.117
189.883 _ {89,947 190.117
MIN READING  MAX
18.8070 1. 00\2, 19.1930
188.095 _189,985 191.905
1.89590 \.8AQL(, 1.90410
18.9615 19.0032_ 19.0385
189.615 \8Q .,Qlo2 190.385
1.89800 1.RY9Q90 1.90200
18.9805 \8.999Q( 19.0195
189.805 _\S0.003 190.195
1.89800 \.RQAQ]Y O 1.90200
18.9805 12,995 19.0195




COULOMBS ACCURACY

RANGE
2 nC
20 nC
200 nC
2 uC

INPUT
1.9 nC
19 nC
190 nC
1.9 uC

RESISTANCE ACCURACY

RANGE
2 MQ
20 MQ
200 MQ
2 GQ
20 GQ
200 GQ
2 TQ

SOURCE RANGE

+100 V

+1000 V

INPUT
V.OO oM
10.000 | m
loo.224mMm
L.OOIRo G
AT &
AR.8fR0 G
SN T
VOLTAGE SOURCE ACCURACY
OouTPUT
0.000 V
+25.000 V
+50.000 V
+75.000 V
+100.000 V
-25.000 V
-50.000 V
-75.000 V
-100.000 V
+250.00 V
+500.00 V
+750.00 V
+1000..00 V
-250.00 V
-500.00 V
-750.00 V
-1000.00 V
AT L0

INST NO:

DOC.DATE: 6/4/2002

MIN
1.89235
18.9235
189.235
1.89235

READING TOLERANCES
>1.00000

+126
+126
+151
+226
+226
+351
+351

2 OF 3

oNoNoNONO RO NS!

<.999999

+1260
+1260
+1510
+2260
+2260
+3510
+3510

oNoNoNONONONS!

MIN
-0.01
24.9525
49.915
74.8775
99.840

24.9525
49.915
74.8775
99.840

249.525
499.150
748.775

998.40

249.525
499.150
748.775

998.40

READING
1. R]IqG 2,

MAX
1.90765

\. 993! 19.0765

\AD. \9& 190.765

A 0S2S 1.90765

READING
AAR] SO ka
QA NAY 5| MA3.60
0D, 1S Ma

1.00220 &

QLATYS 6u 3-23
AB. LA &5 3-51
[S[U4. 3V & r1.76

TUR

READING  MAX
O.co0 0.01
2.4, 997) 25.0475
NS 99 R 50.085
7S.0004 75.1225
INAK] 100.160
24,973 25.0475
4. 9L  50.085
4.9y 75.1225
A¥N.937 100.160
249,989 250.475
49,990 500.850
1SD.0O0Y 751.225
100D.003 1001.60
249.498Y4 250.475
49, AL 500.850
I4%S .37 751.225
[99.97p 1001.60
INCOMING

—__~ OUTGOING



TEMPERATURE AND HUMIDITY TURN ON = MENU / GENERAL / A/D CONTROLS /

DATE-STAMP / A OR v

TEMPERATURE ACCURACY

TEMP
-25° C
0° C
50° C
100° C
150° C

HUMIDITY ACCURACY

VOLTAGE INPUT
.000
.250
.500
.750
.000

P OO OO
<<s<d <<

INST NO: 2AD2L80

DOC.DATE: 6/4/2002

3 OF 3

MIN
-23.4
-1.5
48.3
98.2
148.0

MIN

24
49
74
99

READING
244

C.

sSo.4

100 2.

1S0. &

READING
o

e s

So

as

oo

-26.6
+1.5
51.7
101.8
152.0

26
51
76
101

INCOMING

v~ OUTGOING



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

May 14, 2004

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Metrology Group Leader ‘M/
Institute Calibration Laboratory

Subject:  Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 6517A

Description: ELECTROMETER
Serial Number: (735984

Asset Number: 007670
Work Order Number: 444055341

Date Calibrated: May 8, 2004
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3131
Remarks: Rothe Cert. #30280: 1084022032

()" Supplier is on the Approved Suppliers List (ASL).

() Supplier is not on the Approved Suppliers List.

() Calibration is ISO 17025 accredited.

(v)/Calibration is not ISO 17025 accredited.

() There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

Attachment(s) _j__

m:\nonasi2.rpt Rev 7 Dec 01



—— CERT.NUMBER: 30280:1084022032

r—)

—

—— Rothe Development, Jhne.

= = METROLOGY SERVICES DIVISION

== 4614 SINCLAIR RD.,SAN ANTONIO, TEXAS 78222 PH:210-648-3131

CERTIFICATE OF CALIBRATION
ISSUED TO:  Southwest Research Institute (30) MFG: Keithley
MODEL: 6517A CAL DATE: 5/8/04

6220 Culebra NOMEN: ELECTOMETER /HIRES  DUE DATE:
San Antonio, TX 78284 S/N: 0735984

CUST.ID: 7670
CONTROLNO: 103 - 30280

TECHNICIAN: 4 CALIBRATION PERFORMED AT: RDMSD
SPECIFICATIONS: MFG CALIBRATION INTERVAL: 0
PROCEDURE: MFG TEMPERATURE: 72.0°F

WORK ORDER: 002032069 RELATIVE HUMIDITY: 35%

CUSTOMER P.O.: 01571R/ST417997/1.20.00755.000

RECEIVED CONDITION: OUT OF TOLERANCE DATE RECEIVED: 9/15/03

RETURNED CONDITION: IN TOLERANCE
COMMENTS: TUR ON RESISTANCE SECTION- SEE DATA SHEET.

ATTACHMENTS: CALIBRATION DATA 6 SHEETS

All calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-1994, ANSI/1SO / IEC 17025, 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 nat exceed 25%
(TUR 2 4:1) of the instrument specification(s) unless noted in the COMMENTS section.

TR# MFG MODEL SERIAL NO. DUE DATE
20 FLUKE 5700A/EP 4605002 7/12/2004
258 FLUKE 5725A 6585002 7/12/2004
100 FLUKE 5500A 6320016 10/17/2004
231 HP 34401A 3146A45255 , 7/15/2004
235 GUILDLINE 6500A 59660 1/22/2005
186 GEN RAD 1689 7241583008 10/13/2004

APPROVED BY: W [Acms  [Jeco DATE: 5/11/04
RDMSD 1001 This certifica may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division

11/03 10F1




ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY MODEL 6517A ELECTROMETER

CUSTOMER: Scou T

WO NUMBER: ©OoZ0 A2 0O L9
SERIAL: o739 KY
CUST ID: 1D

DATE: \T1Sep03

TECH: A7 N

INST NO: 232860

CALIBRATION DATA TAKEN INCOMING J/

OUTGOING

CONDITION OF EQUIPMENT IN TOLERANCE

OUT OF TOLERANCE v X

DC VOLTAGE ACCURACY
RANGE INPUT MIN READING MAX
2V +1.9 V 1.89949 .87 1.90052

-1.9 VvV 1.89949 \.89](, 1.90052
20 V +19 V 18.9950 \1R.9QA97 19.0050

-19 VvV 18.9950 \R\NTR 19.0050
200 V +190 V 189.883 \8].S437 190.117

-190 V 189.883 R Q33 190.117
DC CURRENT ACCURACY
RANGE INPUT MIN READING  MAX
20 pA 19 pA 18.8070 Yoo P 19.1930
200 pA 190 pA 188.095 [ 191.905
2 nA 1.9 nA 1.89590 \ 1.90410
20 nA 19 nA 18.9615 \ 19.0385
200 nA 190 nA 189.615 / 190.385
2 uA 1.9 uA 1.89800 / 1.90200
20 uA 19 uA 18.9805 { 19.0195
200 uA 190 uA 189.805 \ 190.195
2 mA 1.9 mA 1.89800 | 1.90200
20 mA 19 mA 18.9805 \ 19.0195

DOC.DATE: 6/4/2002

1 OF 3




COULOMBS ACCURACY

RANGE
2 nC
20 nC
200 nC
2 ucC

INPUT
1.9 nC
19 nC
190 nC
1.9 uC

RESISTANCE ACCURACY

RANGE
2 MQ
20 MQ
200 MQ
2 GQ
20 GQ
200 GQ
2 TQ

VOLTAGE SOURCE ACCURACY

SOURCE RANGE

+100 V

+1000 V

INST NO:

DOC.DATE: 6/4/2002

OUTPUT
0.000 V
+25.000 V
+50.000 V
+75.000 V
+100.000 V

-25.000 V
-50.000 V
-75.000 V
-100.000 V

+250.00 V
+500.00 V
+750.00 V
+1000.00 V

-250.00 V
-500.00 V
-750.00 V
-1000.00 V

0280

READING
>1.00000
+126
+126
+151
+226
+226
+351
+351

NN AN

2 OF 3

MIN
1.89235
18.9235
189.235
1.89235

TOLERANCES
<.999999

+1260
+1260
+1510
+2260
+2260
+3510
+3510

NN

MIN
-0.01
24 .9525
49.915
74.8775
99.840

24 .9525
49.915
74.8775
99.840

249.525
499.150
748.775

998.40

249.525
499.150
748.775

998.40

READING
oo

/ ]

\

J

READING
:ku>P

MAX

1.90765
19.0765
190.765
1.90765

TUR

3.60

3.23

3.51

N /—_—\

1.76

READING
. o0

24 390601

42,9959

14.9979

Q940

24.9964

999559

799935

[ 2929

249.877

199.96S

793260

RAYACD

24974

o i B W U

149, 94X

A9.320D

MAX
0.01
25.0475
50.085
75.1225
100.160

25.0475
50.085

75.1225
100.160

250.475
500.850
751.225
1001.60

250.475
500.850
751.225
1001.60

INCOMING

—___ OUTGOING



TEMPERATURE AND HUMIDITY TURN ON = MENU / GENERAL / A/D CONTROLS /

DATE-STAMP / A OR v

TEMPERATURE ACCURACY

TEMP
-25° C
0° C
50° C
100° C
150° C

HUMIDITY ACCURACY

VOLTAGE INPUT

.000
.250
.500
.750
.000

P O OO O

INST N

DOC.DATE:

<< < <<

0: 2R0280D

6/4/2002

3 OF 3

MIN
-23.

48.
98.
148.

o N WU

MIN

24
49
74
99

READING MAX
2H4,S -26.6
o.S +1.5
SO0.3 51.7
{00, | 101.8
\SO, 2. 152.0
READING MAX
(&) 1 %
2< 26
SO 51
AN 76
YoXe! 101

i/~ INCOMING
OUTGOING



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY MODEL 6517A ELECTROMETER

CUSTOMER :
WO NUMBER:

SERIAL:
CUST 1ID:

Sco T

002032209

ouxsAaKY

26170

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

DC VOLTAGE ACCURACY

RANGE
2V

20V

200 Vv

INPUT
+1.9 V
-1.9 Vv
+19 V
-19 Vv
+190 V
-190 V

DC CURRENT ACCURACY

RANGE
20 pA
200 pA
2 nA

20 nA
200 nA
2 uA

20 uA
200 uA
2 mA

20 mA

DOC.DATE: 6/4/2002

INPUT
19 pA
190 pA
1.9 nA
19 nA
190 nA
1.9 uA
19 uA
190 uA
1.9 mA
19 mA

1 OF 3

DATE: L Moy OY
TECH :
INST NO: 02RO
INCOMING
OUTGOING s
IN TOLERANCE /

OUT OF TOLERANCE

MIN READING  MAX
1.89949 _ \.8QQR2 1.90052
1.89949 _\.8S9 K2 1.90052

18.9950 L0 19.0050
18.9950 \S.0000 19.0050

189.883 _\9S0.00| 190.117
189.883 \Sp.oo 190.117
MIN READING MAX
18.8070 _ 1RS8\23¥ 19.1930
188.095 \90.021| 191.905
1.89590 l.RY9s0 1.90410
18.9615 \L QQQ(, 19.0385
189.615 |\90.03%| 190.385
1.89800 .97 1.90200
18.9805 | 9§99k 19.0195
189.805 {\SO.c00 190.195
1.89800 [, R~ 1.90200
18.9805 \R.99Q9 .5 19.0195




COULOMBS ACCURACY

RANGE
2 nC
20 nC
200 nC
2 ucC

INPUT
1.9 nC
19 nC
190 nC
1.9 ucC

RESISTANCE ACCURACY

RANGE INPUT

2 MQ 1, OO OO0 WM
20 MQ LO. 0003 M
200 MQ \DO.2>12 M
2 GQ AR G
20 GQ QA7 &
200 GQ AR BFOS &
2 TQ SQAQHLAXY T

VOLTAGE SOURCE

SOURCE RANGE

+100 V

+1000 V

INST NO:

DOC.DATE: 6/4/2002

ACCURACY

OUTPUT
0.000 V
+25.000 V
+50.000 V
+75.000 V
+100.000 V

-25.000 V
-50.000 V
-75.000 V
-100.000 V

+250.00 V
+500.00 V
+750.00 V
+1000.00 V

-250.00 Vv
-500.00 V
-750.00 V
-1000.00 V

A0280

MIN READING  MAX
1.89235 _ \.RYK3A 1.90765
18.9235 _ 18,9847 19.0765
189.235 \89. ) 190.765
1.89235 1.5060S 1.90765
READING TOLERANCES
>1.00000 <.999999 READING TUR
+126 C +1260 C \.OOOLO
+126 C +1260 C o.0o\S 3.60
+151 C +1510 C LOQ. 2.0
+226 C +2260 C A sR72
+226 C +2260 C 2A.I[SK 3.23
+351 C +3510 C 2 794 3.51
+351 C +3510 C A Y 2 1.76
MIN READING MAX
-0.01 ©.0poc 0.01
24.9525 24 9QQg® 25.0475
49.915 N Q92 50.085
74.8775 _ 149919 75.1225
99.840 NY gL9= 100.160
24.9525 2.4.99(4 25.0475
49.915 H]} Y| 50.085
74.8775 T4 Q9yy  75.1225
99.840 99 93] 100.160
249.525 24945 250.475
499.150 HS99.9Q® 500.850
748.775 T149.939 751.225
998.40 _©499.RQ9( 1001.60
249.525 249 QY  250.475
499.150 N9 .92 2 500.850
748.775 34 . A4 751.225
998.40 AN, Pllp 1001.60
5 OF 3 INCOMING

—_~ OUTGOING



TEMPERATURE AND HUMIDITY TURN ON = MENU / GENERAL / A/D CONTROLS /

DATE-STAMP / A OR Vv

TEMPERATURE ACCURACY

TEMP
-25° C
0¢ C
50° C
100° C
150° C

HUMIDITY ACCURACY

VOLTAGE INPUT
.000 V
.250 V
.500 V
.750 V
.000 V

R OOOOoO

INST NO: o2 RO

DOC.DATE: 6/4/2002

3 OF 3

MIN
-23.

48.
98.
148.

o N WUl

MIN

24
49
74
99

READING
24.3

O.1

SO.S

o .3

LSO .2

READING
O

2SS

=0

1S

100

-26.6
+1.5
51.7
101.8
152.0

101

INCOMING

v~ OUTGOING



