ITEM DATA:
Manufacturer

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

WORK ORDER
WORK ORDER # __ 3(L0F  AsseT# _QO_'ZQ_#S_ DATE /I / ! /?:7

F/Il k-?

Model

Description __ﬁuz_ﬁMS_Mmdgz__ Serial #

/f_ﬂr/( ey lm/<"/.w/’ i iy 6 manun"/

Accessories o<t

87777’

72250992

ACTION REQUESTED Co /

CUSTODIAN ; N

Turned in by: ¢ Phone 020
CHARGE # 0. 0075). BOL Date Required
INSTRUMENT USED ON: [ ] (DOD/NASA) D’(NUCLEAR)

[ IOTHER

[1(@GLP) [1(SPPE) [](1SO)

COPY OF CALIBRATION CERTIFICATE
NEW WORK [lyes [tNo If yes, an evaluation shall be made to verify capabilities.

[LAYes) [ 1(No)

By yoa ﬂ Date V/i / / / 29
Work involves proprle{ ry/c( |dent|al information or equipment |___|(Yes o)
CONDITION RECEIVED: Out of tolerance

In tolerance
Damaged (Contact customer)
Date

_ Contact

Received into system, introduced or reactivated

ACTION TAKEN: (Célibration/Repair/Parts) dl«/keo 'Oauatl, + fose ok

2Q99<

CAL ENVIRONMENT:

Temperature

73

Humidity

CALIBF{?IED/REQIRED

Date 3 ,\‘O\) qcl

Cal Interval l 2

Next Cal Due 3 /UD\) x

99 omn

Cal Procedure H&)ke %7_.@ NQ 5’7ZOA OOT qq

Accuracy M‘@i

Reliability Code l

cal Time _L. §

Repair Time

Standards used (Asset #) | 82,, ”q‘ Syl ’/lO(

DATE COMPLETED

2 p oy 99

DATE PICKED UP

//A 7/49

PICKED UP BY

SwRi Form QA-174-0

Gl L




SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory

WORK ORDER
Processed by RCRUZ at 3:27:19PM on 11/7/00

BTN WA OO O T Work Order 444041323 Arrived 11/7/00
Asset No. 007645 Manufacturer FLUKE Model 87111

Instrument Type/Class TRUE RMS MULTIMETER Serial No. 73850992

Accessory No. Calibration Procedure 8/99 m’ Location BS57

Div/Client DIV20 Custodian DARRELL DUNN Mail Stop BS57 Tel. 6090

Charge/Project No. 20.00751.006 Delivered By / Telephone

IN 4 C AL Special Instructions

WORK NOTES . SWRI Cal-Lab By: vm

CAL 113k Y Ym
Hours Remarks/N(fﬁ‘ n;,'"og;gzgg DUE: 11/03/00 ‘,
M (U\\ P S @ ‘M(/ L] lllll l"" lllll nm

\(0 - og)) jun

REPAIR PARTS

Date Hours Part Name Part Number Failure Description Cost

i N
‘)S

WORK SUMMARY

Failure Description

Repair Action

Calibratjon Progedure J/AO @f qq Temp 7,,LF Hum.a_l-z %
7 v

Tech N Totals Cal Hours l <0 Repair Hours «6/ Parts Cost

Standards Used [‘Bi JJU( ; ,(L(

Date Picked Up__// / f/Zaab Picked Up ByM ./

MATRAVELER10.RPTRev 10 Oct 2000 1of3




" Calibration Results
SwRI Calibration Laboratory

UUT: FLUKE 87 Il Result: PASS
TRUE RMS MULTIMETER Performed on: 11/9/00 at 07:36:50
Serial No: 73850992 Performed by: Mark Anthony Romero
Asset No. 007645 Environment: Temp. 72.0°F  Humid. 34 %
Condition F/L: AS-FOUND
Procedure Completed: YES
Notes:
Standards Used
Asset Mig Modet Description Cal. Date Due Date
000182 FLUKE 5700A/EP CALIBRATOR 11-Oct-00 11-Jan-01
000201 FLUKE 5725A AMPLIFIER 10-Aug-99 10-Aug-01
000114 HEWLETT-PACKAR 3325A SYNTHESIZER/FUNCTION GENERATOR 20-Sep-00 20-Sep-01
003121 GENERAL RADIO 1413 PRECISION DECADE CAPACITOR 15-Aug-00 15-Aug-01
Test Data
STD TRUE = e UNIT UNDER TEST -—--—--—- ERROR in NOTIFY
TERSTH# PARAMETER VALUE READING TOLERANCE UUT HERROR (% of Tol) TUR USER
DISPLAY TEST
Result of Operator Evaluation PASS
ROTARY SWITCH TESTS
VAC
2 Odisplay 0 Odisplay 0
vDC
3 -32display -32 Odisplay 0
mVDC
4 ~-64display -64 Odisplay 0
Ohms
5 -96display -96 Odisplay 0
Diode
6 -128display -128 Odisplay 0
mA/A
7 -160display -160 Odisplay 0
uA
8 -192display -192 Odisplay 0
AC VOLTAGE TESTS
400mV Range
9 350.0mvV @ 60Hz 348.5 2.9mv -1.5mv 52
10 350.0mvV @ 1kHz 347 .4 3.9mv -2.6mVvV 67
11 350.0mv @ 5kHz 345.3 7.4mvV -4 .7mv 64
12 350.0mV @ 20kHz 350.2 omv 200uv 2
4V Range
13 3.500V @ 60Hz 3.487 27V -13mv 48
14 3.500V @ 1kHz 3.479 29mV -21mv 72 M
15 3.500V @ 5kHz 3.447 74V -53mv 72 M
16 3.500V @ 20kHz 3.452 90mv -4 8mV 53
40V Range
17 35.00V @ 60Hz 34.87 270mv -130mv 48

MET/CAL RunTime Report: Calibration Results
FLUKE 87 Ill Asset No. 007645 Serial No: 73850992

Calibrated on

: 11/9/00 at 07:36:50

Page: 10of 3



. f STD TRUE - -~ UNIT UNDER TEST e ERROR in NQTIFY
TESTH# PARAMETER VALUE READING TOLERANCE UUT ERROR (% of Tol) TUR USER

18 35.00V @ 1lkHz 34.92 390mv -80mv 21

19 35.00V @ 5kHz 34.94 740mV ~60mvV 8

20 35.00V @ 20kHz 34.89 900mvV ~-110mv 12
400V Range

21 350.0V @ 60Hz 348.7 2.7V -1.3V 48

22 350.0V @ 1kHz 349.3 3.9v ~700mvV 18

23 350.0V @ 2.5kHz 349.2 7.4V ~800mv 11

24 100.0V @ 20kHz 99.8 4av -200mv 5
1000V Range

25 900V @ 60Hz 902 8V AV 25

26 900V @ 1kHz 903 13v 3v 23
FREQUENCY TESTS

19.999kHz Range

27 19.000Kh @ 150mV 18.999 .002Kh -0.001Kh 50
199.99kHz Range

28 190.00kh @ 150mv 189.99 .02kh ~0.01kh 50
FREQUENCY SENSITIVITY AND TRIGGER LEVEL
4V AC Range

29 1000.0h @ 300mv 1000.0 .2h 0h 0
4V DC Range

30 1000.0h @ 300mv 999.9 .2h -0.1h 50
displaying all zeros
Result of Operator Evaluation PASS
40V DC Range

32 1000.0h @ 6.0v 999.9 .2h -0.1h 50
displaying all zeros
Result of Operator Evaluation PASS
DC VOLTAGE TESTS
4V Range

34 3.500V 3.498 3mv -2mv 67
40V Range

35 35.00V 34.98 30mv -20mv 67

36 -35.00V -34.98 30mv 20mv 67
400V Range

37 350.0V 349.9 300mv -100mv 33
1000V Range

38 1000V 1000 A ov 0
lms MIN/MAX TESTS

39 2.828VP 2.804 .123vp -0.024VP 20

40 -2.828VP -2.848 .123vp -0.02VP 16
DC MILLIVOLT TEST

400mV Range

41 350.0mv 349.8 500uv -200uv 40
RESTISTANCE TESTS
400 Ohm Range

42 190.0 Ohm 189.99 189.9 600 mOhm -94 .42 mOhm 16
40 kOhm Range

43 19.00 kOhm 18.999 18.99 50 Ohm -8.612 Ohm 17
4 MOhm Range

44 1.900 MOhm 1.8999 1.900 12 kOhm 55.2 Ohm 0
40 MOhm Range

45 19.00 MOhm 18.998 19.00 220 kOhm 1.649 kOhm 1
CONDUCTANCE TEST
40nS Range

46 10.00ns 10.002 9.97 200ps -31.66228pS 16
DIODE TEST

47 3.000V 2.973 61mv -27mv 44
CAPACITANCE TESTS

5.00uF Range

48-1 1.00uF 0.98 .05uFr -0.02uF 40 0.1
0.500uF Range

48-2 0.470uF 0.469 .008uF -0.001uF 13 0.0

MET/CAL RunTime Report: Calibration Results
FLUKE 87 lil Asset No. 007645 Serial No: 73850992
Calibrated on: 11/9/00 at 07:36:50

\
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. : STD wemem e UNTT UNDER TEST v oo o ERROR in NQTIFY
TESTH# PARAMETER READING TOLERANCE UUT ERROR (% of Tol) TUR USER
0.0500uF Range
48-3 0.0470uF 0.0473 800E-6uF 0.0003uF 38 0.0
5.00nF Range
48<4  4.70nF 4.76 — ~0-8mF 06T 75—
48-4 4.70nF 4.70 .08nF OnF 0 0.1
DC MILLIAMP TESTS
40mA Range
49 35.00mA 34.99 90uA -10uA 11
400mA Range
50 350.0mA 349.7 900ua -300uA 33
AC MILLIAMP TESTS
40mA Range
51 35.00mA @ 60Hz 34.89 370uA -110uA 30
52 35.00mA @ 1kHz 34.95 370uA -50ua 14
400mA Range
53 350.0mA @ 60Hz 349.1 3.7mA -900uA 24
54 350.0mA @ 1kHz 349.5 3.7mA -500ua 14
DC MICROAMP TESTS
400uA Range
55 350.0uA 350.2 900nA 200nAa 22
4000uA Range
56 3500uA 3499 9uA -1uA 11
AC MICROAMP TESTS
400uA Range
57 350.0uA @ 60Hz 349.0 3.7uA -1uA 27
58 350.0uA @ 1kHz 349.6 3.7uA -400nA 11
4000uA Range
59 3500uA @ 60Hz 3493 37uA -7uA 19
60 3500uA @ 1lkHz 3497 37uA ~3UuA 8
DC AMP TESTS
4000mA Range
61 3500mA 3498 11mA -2mA 18
10A Range
62 10.00A 9.99 40mA -10ma 25
AC AMP TESTS
4000mA Range
63 3500mA @ 60Hz 3489 37mA -11mA 30
64 3500mA @ 1lkHz 3496 37mA —4mA 11
10A Range
65 10.00A @ 60Hz 10.03 120mA 30mA 25
66 10.00A @ 1kHz 10.05 120ma 50mA 42

End of Test Data

MET/CAL RunTime Report: Calibration Results
FLUKE 87 lll Asset No. 007645 Serial No: 73850992

Calibrated on: 11/9/00 at 07:36:50
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" Calibration Results
SwRI Calibration Laboratory

UUT: FLUKE 87 Il Result: PASS
TRUE RMS MULTIMETER Performed on:  11/9/00 at 08:31:46
Serial No: 73850992 Performed by: Mark Anthony Romero
Asset No. 007645 Environment: Temp. 72.0°F  Humid. 34 %
Condition F/L: AS-LEFT
Procedure Completed: YES
Notes:
Standards Used
Asset Nifg Model Description Cal. Date Due Date
000182 FLUKE 5700A/EP CALIBRATOR 11-Oct-00 11-Jan-01
000201 FLUKE 5725A AMPLIFIER 10-Aug-99 10-Aug-01
000114 HEWLETT-PACKAR 3325A SYNTHESIZER/FUNCTION GENERATOR 20-Sep-00 20-Sep-01
003121 GENERAL RADIO 1413 PRECISION DECADE CAPACITOR 15-Aug-00  15-Aug-01
Test Data
ST TRUE = e UNIT UNDER TEST -——-———- ERROR in NOTIFY
TEST# PARAMETER VALUE READING TOLERANCE UUT ERROR (% of Tol) TUR USER
DISPLAY TEST
Result of Operator Evaluation PASS
ROTARY SWITCH TESTS
VAC
2 Odisplay 0 Odisplay 0
vDC
3 -32display -32 Odisplay 0
mVDC
4 ~64display -64 Odisplay 0
Ohms
5 -96display -96 Odisplay 0
Diode
6 -128display -128 Odisplay 0
mA/A
7 -160display -160 Odisplay 0
uA
8 -192display -192 Odisplay 0
AC VOLTAGE TESTS
400mV Range
9 350.0mvV @ 60Hz 348.7 2.9mv -1.3mv 45
10 350.0mV @ 1kHz 348.4 3.9mv -1.6mv 41
11 350.0mV @ 5kHz 349.4 7. 4mv -600uv 8
12 350.0mvV @ 20kHz 354.0 9mvV 4mv 44
4V Range
13 3.500V @ 60Hz 3.490 27V -10mv 37
14 3.500V @ 1kHz 3.489 29mv -11lmv 38
15 3.500V @ 5kHz 3.489 T4mV -11lmv 15
16 3.500V @ 20kHz 3.503 90mv 3mv 3
40V Range
17 35.00V @ 60Hz 34.89 270mv -110mv 41

MET/CAL RunTime Report:

Calibration Results

FLUKE 87 lll Asset No. 007645 Serial No: 73850992
Calibrated on: 11/9/00 at 08:31:46

Page: 1 of 3



NOTIFY

- , STD TRUE o e - UNIT UNDER TEST oo ERROR 1in .
TESTH# PARAMETER VALUE READING TOLERANCE UUT ERROR (% of Tol) TUR USER
18 35.00V @ 1kHz 34.95 390mv -50mv 13
19 35.00vV @ 5kHz 34.99 740mvV ~-10mv 1
20 35.00V @ 20kHz 34.95 900mv -50mv 6
400V Range
21 350.0V @ 60Hz 349.0 2.7V -1v 37
22 350.0V @ 1kHz 349.5 3.9v -500mv 13
23 350.0V @ 2.5kHz 349.4 7.4V -600mv 8
24 100.0V @ 20kHz 99.8 4v -200mVv 5
1000V Range
25 900V @ 60Hz 903 8V 3v 38
26 900V @ 1kHz 903 13v 3V 23
FREQUENCY TESTS
19.999kHz Range
27 15.000Kh @ 150mVv 18.999 .002Kh -0.001Kh 50
199.99kHz Range
28 190.00kh @ 150mv 189.99 .02kh -0.01kh 50
FREQUENCY SENSITIVITY AND TRIGGER LEVEL
4V AC Range
29 1000.0h @ 300mv 999.9 .2h -0.1h 50
4V DC Range
30 1000.0h @ 300mv 1000.0 .2h Oh 0
displaying all zeros
Result of Operator Evaluation PASS
40V DC Range
32 1000.0h @ 6.0v 999.9 .2h -0.1h 50
displaying all zeros
Result of Operator Evaluation PASS
DC VOLTAGE TESTS
4V Range
34 3.500V 3.500 3mv ov 0
40V Range
35 35.00vV 35.00 30mv ov 0
36 -35.00V -35.00 30mv ov 0
400V Range
37 350.0V 350.1 300mv 100mv 33
1000V Range
38 1000V 1001 PAYS v 50
lms MIN/MAX TESTS
39 2.828VP 2.804 .123vp -0.024vVpP 20
40 -2.828VP -2.824 .123vp 0.004vP 3
DC MILLIVOLT TEST
400mV Range
41 350.0mv 350.1 500uv 100uv 20
RESISTANCE TESTS
400 Ohm Range
42 190.0 Ohm 189.99 189.9 600 mOhm ~-94 .42 mOhm 16
40 kOhm Range
43 19.00 kOhm 18.999 18.99 50 Ohm -8.612 Ohm 17
4 MOhm Range
44 1.900 MOhm 1.8999 1.900 12 kOhm 55.2 Ohm 0
40 MOhm Range
45 19.00 MOhm 18.998 19.00 220 kOhm 1.649 kOhm 1
CONDUCTANCE TEST
40nS8 Range
46 10.00ns 10.002 9.97 200ps -31.66228pS 16
DIODE TEST
47 3.000Vv 2.975 61lmv -25mv 41
CAPACITANCE TESTS
5.00uF Range
48-1 1.00ur 0.98 . 05ur -0.02uF 40 0.1
0.500uF Range
" 48-2 0.470uF 0.469 .008ur -0.001uF 13 0.0

MET/CAL RunTime Report: Calibration Results

FLUKE 87 Ill Asset No. 007645 Serial No: 73850992

Calibrated on: 11/9/00 at 08:31:46
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. NOTIFY

e, STD e UNIT UNDER TEST e e oo ERROR in
TESTH# PARAMETER READING TOLERANCE UUT ERROR (% of Tol) TUR USER
0.0500uF Range

48-3 0.0470uF 0.0473 800E-6uF 0.0003uF 38 0.0
5.00nF Range

48-4 4.70nF 4.75 .08n¥F 0.05nF 62 0.1
DC MILLIAMP TESTS
40mA Range

49 35.00mA 35.01 90uA 10ua 11
400mA Range

50 350.0mA 350.0 900uA 0A . 0
AC MILLIAMP TESTS
40mA Range

51 35.00mA @ 60Hz 34.91 370uA -90uA 24

52 35.00mA @ 1kHz 34.97 370uA -30uAa 8
400mA Range

53 350.0mA @ 60Hz 349.4 3.7mA -600uA 16

54 350.0mA @ 1kHz 349.8 3.7mA ~200uA 5
DC MICROAMP TESTS
400uA Range

55 350.0uA 350.4 900nA 400nA 44
4000uA Range

56 3500uA 3501 9uA 1uA 11
AC MICROAMP TESTS
400uA Range

57 350.0uA @ 60Hz 349.3 3.7uA -700nA 19

58 350.0uA @ 1kHz 349.8 3.7uA -200na 5
4000uA Range

59 3500uA @ 60Hz 3496 37uA —-4uA 11

60 3500uA @ 1kHz 3500 37uA 0A 0
DC AMP TESTS
4000mA Range

61 3500mA 3500 11mA 0A 0
10A Range

62 10.00A 9.99 40mA -10mA 25
AC AMP TESTS
4000mA Range

63 3500mA @ 60Hz 3491 37maA -9mA 24

64 3500mA @ 1lkHz 3498 37mA —2mA 5
10A Range

65 10.00A @ 60Hz 10.03 120mA 30mA 25

66 10.00A @ 1kHz 10.06 120mA 60mA 50

End of Test Data

MET/CAL RunTime Report: Calibration Results
FLUKE 87 Ill Asset No. 007645 Serial No: 73850992

Calibrated on: 11/9/00 at 08:31:46
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Southwest Research Institute

6220 Culebra Road
San Antonio, TX 78238 @b
(210) 522-5215
Department of Quality Assurance

Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

9 November 2000
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: FLUKE 8711
Description: TRUE RMS MULTIMETER
Serial Number: 73850992
Asset Number: 007645

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. 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 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 (A2L.A) 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 Con;litions: Temperature: 72.0 Degrees Fahrenheit Humidity: 34 % RH
Calibration Date: 9 Nov 00  Calibration Procedure: FLUKE 87II 1 YR 5720A OCT 99
Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:

Approved by: Measurements performed/Ry:

O N .l-l\_
omeyo, Technician

1m Patterson, Supervisor, or Walt Hill, Metrologist
Certificate # 444041323

mia2la.rpt Rev date 22 May 00 Page lof 1



L SOUTHWEST RESEARCH INSTITUTE BETEN

Calibration Laboratory
WORK ORDER

Received by RCRUZ,12/6/01 2:25:38PM
{NRILT 00 RET TR OO0 T Arrived 12/6/01 Work Ordex 444046 3 67
Asset No. 007645 Manufacturer FLUKE Model 87111
Equipment Type MULTIMETER Serial No. 73850992 Accessory No.
Interval 12 M Calibration Procedure CL-230, 8/99 Location B57
Div/Cliemt DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel 609

IN4CAL Special Instructions

Notify before adjustments or repairs. ( V/ 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
‘ ROTHE (210) 648-3131
ISO'9002
— INSTNO. W S\90
: c
@ BEL 21 2001 .
\ o4 JPEREF w2
Date Hours Part Name Part Number Fail: ,TRACEAB_LETQ NIST Cost “

Failure Description

WORK SUMMARY V
Repair Action

Tech ['{o e Cal Hrs. Repair Hrs Parts Cost Temp (;2 F Hum. 32 %

Standards Used Ue n (lor

P\

Date Picked Up éz ’ZZ/Z&QZ . Picked Up By Q 2 '/ZZ ;,4

M:ATRAVELER10.RPTRev 19 Oct 2001



CUSTOMER :
WO NUMBER :
SERTAL:

ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: FLUKE 87 SERIES III MULTIMETER

Swo

CC2olleS S (o

TR Soage

CUST ID:

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

ROTARY SWITCH TEST

ACV POSITION-DISPLAY READS 0

DCV POSITION-DISPLAY READS
mV DC POSITION-DISPLAY READS
OHMS POSITION-DISPLAY READS
DIODE POSITION-DISPLAY READS
mA/A POSITION-DISPLAY READS
UA POSITION-DISPLAY READS

-32
- -64
-96
-128
-160
-192

AC VOLTAGE ACCURACY

INPUT
350 mv
350 mv
350 mv
350 mv
3.5V
3.5V
3.5V
3.5V
35 V
35 V
35 V
35 V
350 V
350 V
350 V

DOC. DATE:

60 Hz
1 kHZ
5 kHz
20 kHz
60 Hz
1 kHZ
5 kHz
20 kHz

60 Hz
1 kHz
5 kHz
20 kHz

60 Hz
1 kHZ
2.5 kHz

11/7/2000

1 OF 4

OUT OF TOLERANCE
Be « Ne \)o\“dage_

+12
+12
+12
+12
+12
+12
+12

PNONSNONPNONS!

DATE: 21 DNeec O
TECH: s

INST NO: “4sIES0
INCOMING v
OUTGOING

MIN
347.2
346.1
342.6
341.0
3.473
3.461
3.426
3.410
34.73
34.61
34.26
34.10
347.3
346.1
342.6

IN TOLERANCE

v

PASS / ExEZ%
PASS / EEER
PASS / EB=EFL
PASS / ExEr
PASS /| EEE
PASS / E==TT
PASS / E==1,
READING MAX
A8, 352.9
249, 2 353.9
34920 357.4
ASk.S  359.0
2.4%9 3.527
3.4 3.539
3494  3.574
3.S0K  3.59%90
A4.90 35.27
4.9 35.39
34 .97 35.74
A4 .92 35.90
49.8  352.7
AsSe.)  353.9
AHNY| S 357.4




900 V 60 Hz ’ 892
900 Vv 1 kHz 887

FREQUENCY TEST

INPUT MIN
150 mv RMS 19 kHz 18.998
150 mv RMS 190 kHz 185.98

FREQUENCY SENSITIVITY AND TRIGGER LEVEL TEST

RANGE INPUT SIGNAL MIN
4 V AC 300 mvV 1 kHz 999.8
4 V DC 1.7V 1 kHz 999.8
4 V DC 1.0 V 1 kHz

40 V DC 6.0 V 1 kHz 999.8
40 vV DC 2.0 V 1 kHz

DC VOLTAGE ACCURACY

INPUT MIN
+3.5 V 3.497
+35.0 V 34.97
-35.0 V -34.97
+350 V 349.7
+1000 V 998

Q00 eqplivd — 937

1-mS MIN MAX TEST
SIGNAL APLLIED - 2.0 V 60 Hz

LEVEL MIN
MAX 2.705
MIN -2.705
mV DC VOLTAGE ACCURACY

INPUT MIN
350 mv 349.5
INST NO: 43 \9pD

2 OF 4

DOC. DATE: 11/7/2000

919

QA0

READING
18,999

\R2.99

READING
A39.%

5539

=)

@)

READING
32.501

3S.02.

A0

XS 1.0

ou

READING
2.820

2. %4

READING
1SO. |

908 X
913 X

19.002
190.02

1000.
1000.2
0000
1000.2
0000

\§]

3.503
35.03
-35.03
350.3
1002

* &

2.951
-2.951

350.5

/.~ INCOMING
OUTGOING



OHMS ACCURACY

INPUT
190.0 Q
1.9 KQ
19 KQ
190 KQ
1.9 MQ
19 MQ

100 MQ (nS RANGE)

CAPACITANCE ACCURACY

INPUT
1.0 uF
0.470 uF
0.0470 uF
4.70 nF

DIODE TEST

INPUT
3.0V

CURRENT ACCURACY

FUNCTION
mA/A

INPUT

35.0 mA

350 mA

35.0 mA 60 Hz
35.0 mA 1 kHz
350 mA 60 Hz
350 mA 1 kHz

350 uA
3500 uA
350 uA 60 Hz
350 uA 1 kHz
3500 uA 60 Hz
3500 vA 1 kHz

INST NO: “%4<S\QD

DOC. DATE: 11/7/2000

MIN
189.4
1.895
18.95
188.8
1.888
18.78

9.80

MIN
0.95
0.463
0.0463
4.62

MIN
2.939

MIN

34.89
349.1
34.63
34.63
346.3
346.3

348.9
3491
346.3
346.3
3463
3463

READING
\ &5.9

\.90D

\9.00

1894

\.ScD

12.00

Q.45

READING
Q9

A0

OHT2

.73

READING
2.7

READING
AS.02

3s0.0

34 .31

34.97

4.y

349.8

AS0. S

3 So)

b%qla

S49.8

349

2199

150.6
1.905
19.05
191.2
1.912
19.22
10.20

1.05
0.477
0.0477
4.78

3.061

35.11
350.9
35.37
35.37
353.7
353.7

351.1
3509
353.7
353.7
3537
3537

v~ INCOMING
OUTGOING



INST NO:

DOC. DATE:

3500 mA ’
10.0 A

3500 mA 60 Hz

3500 mA 1 kHz
10.0 A 60 Hz
10.0 A 1 kHz

HS\90

11/7/2000

4 OF 4

3489
9.96
3463
3463
9.88
9.88

ASOO

.99

349 |

Ha8

10.04

10.0S

3511
10.04
3537
3537
10.12
10.12

v, INCOMING
OUTGOING



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: FLUKE 87 SERIES III MULTIMETER

CUSTOMER : Sw T DATE:
WO NUMBER: ©eo2O0lbSs Sk TECH:
SERIAL: TR SONg 2

CUST 1ID:

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

ROTARY SWITCH TEST

ACV POSITION-DISPLAY READS
DCV POSITION-DISPLAY READS
mV DC POSITION-DISPLAY READS
OHMS POSITION-DISPLAY READS
DIODE POSITION-DISPLAY READS
mA/A POSITION-DISPLAY READS
uA POSITION-DISPLAY READS

AC VOLTAGE ACCURACY

INPUT

350 mV 60 Hz
350 mv 1 kHZ
350 mV 5 kHz
350 mV 20 kHz
3.5V 60 Hz
3.5 V 1 kHZ
3.5V 5 kHz
3.5V 20 kH=z

35 V. 60 Hz
35 V 1 kHz
35 V 5 kHz

35 V 20 kHz
350 V 60 Hz
350 V1 kHZ
350 Vv 2.5 kHz

DOC. DATE: 11/7/2000

21 Dec O

L Y

INST NO: 4S\9D

INCOMING
OUTGOING

IN TOLERANCE
OUT OF TOLERANCE

0 +12 C
-32 12 C
-64 12 C
-96 +12 C

-128 12 C
-160 12 C
-192 12 C

MIN
347.2
346.1
342.6
341.0
3.473
3.461
3.426
3.410
34.73
34.61
34.26
34.10
347.3
346.1
342.6

1 OF 4

v
PASS / E2=%,
PASS / =
PASS / FREEL
PASS / BREEE
PASS / =E=EEL
PASS / BE&EL
PASS / BEETL
READING  MAX
A4 8.7 352.9
349, 353.9
3 41.3 357.4
3SsS9 359.0
.40 3.527
.48% 3.539
3.49¢0 3.574
3.S02.  3.590
3490 35.27
3I4.SS 35.39
A4.973 35.74
482  35.90
A44.0 352.7
AY49.8 353.9
349.4 357.4




900 V 60 Hz
900 V 1 kHz

FREQUENCY TEST

INPUT
150 mV RMS 19 kHz
150 mv RMS 190 kHz

892
887

MIN
18.998
189.98

FREQUENCY SENSITIVITY AND TRIGGER LEVEL TEST

RANGE INPUT S
4 V AC 300 mv
4 V DC 1.7V
4 V DC 1.0V
40 VvV DC 6.0V
40 V DC 2.0V

DC VOLTAGE ACCURACY

INPUT

+3.5 V
+35.0 V
-35.0 V
+350 V
+1000 V

1-mS MIN MAX TEST

SIGNAL APLLIED - 2.0 V

LEVEL

MAX
MIN

mV DC VOLTAGE ACCURACY
INPUT
350 mVv

INST NO: 4 S\Qo

DOC. DATE: 11/7/2000

IGNAL
1 kHz
1 kHz
1 kHz
1 kHz
1 kHz

60 Hz

2 OF 4

MIN
999.8
999.8

999.8

MIN
3.497
34.97

-34.97
349.7
998

MIN
2.705
-2.705

MIN
349.5

QA0

A3

READING
'\8.999

18%.99

READING
299.9

=199.9

(@)

S9a.q

&)

READING
A.S00

3S.00

3S.00

S0,

\Col

READING
2.812

2.%20

READING
3S0.0

908
913

19.002
190.02

1000.2
1000.2
0000
1000.2
0000

3.503
35.03
-35.03
350.3
1002

2.951
-2.951

350.5

INCOMING

v~ OUTGOING



OHMS ACCURACY ’

INPUT MIN READING MAX

190.0 Q 189.4 | 89.9 190.6
1.9 KQ 1.895 .00 1.905
19 KQ 18.95 \S.0D 19.05
190 KQ ‘ 188.8 \R9.4 191.2
1.9 MQ 1.888 \.900 1.912
19 MQ 18.78 19.01 19.22
100 MQ (nS RANGE) 9.80 .9 10.20

CAPACITANCE ACCURACY

INPUT MIN READING MAX
1.0 ufF 0.95 .9 1.05
0.470 uF 0.463 A0 0.477
0.0470 uF 0.0463 LO472 0.0477
4.70 nF 4.62 4,373 4.78
DIODE TEST

INPUT MIN READING MAX
3.0 V 2.939 2..978  3.061

CURRENT ACCURACY

FUNCTION INPUT MIN READING MAX

mA/A 35.0 mA 34.89 35,0\ 35.11
350 mA 349.1 3N49.9 350.9
35.0 mA 60 Hz 34.63 24,92 35.37
35.0 mA 1 KkHz 34.63 234,99 35.37
350 mA 60 Hz 346.3 349.4  353.7
350 mA 1 kHz 346.3 34,8 353.7

uA 350 uA 348.9 3soM 351.1
3500 uA 3491 1301 3509
350 uA 60 Hz 346.3 A4y, 353.7
350 uA 1 kHz 346.3 349, 8 353.7
3500 uA 60 Hz 3463 3497 3537
3500 uA 1 kHz 3463 350D 3537

INST NO: “Si90 3 OF 4 INCOMING

DOC. DATE: 11/7/2000 v~ OUTGOING



INST NO:

DOC. DATE:

3500 mA !
10.0 A

3500 mA 60 Hz

3500 mA 1 kHz
10.0 A 60 Hz
10.0 A 1 kH=z

“S\90

11/7/2000

4 OF 4

3489
9.96
3463
3463
9.88
9.88

A S0C0

2.99

3491

349

\C. oY

10.0b

3511
10.04
3537
3537
10.12
10.12

INCOMING

.~ OUTGOING



SOUTHWEST RESEARCH INSTITUTE

December 27, 2001

CALIBRATION LABORATORY
MEMORANDUM

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Supervisor ,%"
Institute Calibration Laboratory

Subject: Status of éalibratié;n Supplier

Manufacturer/Model:

Description.:

Serial Numbe»xj:v

Asset Number:

Work Order Numbef:
Date Calibrated:
Supplier:

Remar_kg

FLUKE 87 Il
MULTIMETER
73850992

007645
444046367
December 21, 2001
ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX
ROTHE CERTIFICATE NO.: 45190:1008932270

() Supplieris on the Approved Suppliers List (ASL) and is accredited.

(\/)/Supplier is on the Approved Suppliers List (ASL) but is not accredited.

() Suppliér is not on the Apprbveci Sﬁbpliers List (ASL). Please contact Don Dunavant at ext. 2942 if
you wish to add the supplier to the ASL.

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

Attachment(é) l -

m:\nonasl2.rpt Rev 7 Dec 01




CALIBRATION DAI‘A g SHEETS

o ATTACHMENTS

"‘I.'R#  MFG |  MODEL
20 - FLUKE o _fsvoOA/EP
81 © "BARCO 7 ss-32 é‘
174 7 . HP -~ 3325A

7/18/2002
+5/1/2002

" DATE:

’ 12/24/2001



