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

WORK ORDER
CERTIFICATE # Z@(ZS/ ASSET # 094926 pate ()2 &3 ¢
ITEM DATA: ‘Q‘* ( ‘
Manufacturer HUQ . '( b Model MZDO
Description __{I' G { et l(WTQ' I serial # _€ AL
Accessories
ACTION REQUESTED
o . n [ .
CUSTODIAN _| s [J.20 Yelor, Pasie
Turned in by: { Phone 1
CHARGE # f - Date Required
INSTRUMENT USED ON: I'NUCLEAR  [Ipop [Inasa [daLp [ sppe
[] OTHER

COPY OF CALIBRATION CERTIFICATE m;as I 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 internal
Realibility code

ACTION TAKEN: (Calibration/Repair/Parts) C'W »42—14_

CAL ENVIRONMENT:

Temperature JO °F Humidity ~Z€ %RH
CALIBRATED/REPAIBED;
By _A%d Cal Procedure /
Date KL FE Accuracy A/zf ar.
Cal Interval Time to complete:
Next Cal due > F Cal _«Z5__  Repair

Standards used (Asset#) 227 7.2 F

DATE COMPLETED jﬁ«j{ 4 %
DATE PICKED UP __ /2y /¢ PICKED UP BY <L /L

SwR! Form QA-169-2




QLIBRATION CHECK FORM

Date Calibrated __ o 12z FE Work Order___ A5 25
Technician FL/Eé
Unit Under Test ___ Cawlone SB7r3 AN Zrpaddosd
Manufacturer e &7 v/, <>, Model _ 27 ZowO SN_FucIra g3 ASN_252S
FST EP FUNCTION OR RANGE APPLIED TOLERANCE —MEASURED VALUES IF
MIN - MAX AS FOUND | RELEASED
/ ka2 T/ 28° | -42 Lo L. 0 7
2oc | &17 Loz | 2o o
Zo'c | /325 /05 | RO2 P
FB.0%7 |z28rz2 o7 | 2.2 v
woe | 159 s2s | a2 ~
S0 |#EY S/ | S®meo K~
Sexliol "2 2.0% | -4o ~L2 | o0 A
L2C | 597 ez | ¥ ol
22.0°C. | #gs— Hoes” | Z¥< Ve
Hop2 | 2502 27 | 27 s ad
oo | 357 s/ \atsy 7
S2p < | 87 L |\ vy /7

I

Q:\COMMON\CALLAB\CALCHECK .FRM



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

WORK ORDER

CERTIFICATE # 7¢{(%s ASSET # M%Z% pATE 76 }f(o:[/ Q¢

ITEM DATA: !
Manufacturer MHP }{/ é / ‘e ﬂf [17 if Model g'/ 7///000000; /
Description (e 4\‘@ a0ty / m{hbuf ¥ Serial # __ UEH<25
Accessories L

ACTION RequesTep (I

cusTobian _DILC, <tmim Hole ¥

Turned in by: Utﬁ \Jue__ Phone ({10 .

CHARGE # __ 20-S/0% 5t Date Required

INSTRUMENT USED ON: [ DOD/NASA Q/UCLEAR Oep Osppe [iso

] OTHER -

COPY OF CALIBRATION CERTIFICATE D,Yes 1 No i
NEW WORK [ Yes Q/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
v+~ (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) C’M /.‘J@

CAL ENVIRONMENT:

Temperature J%°F Humidity ,%/ %RH
CALIBRATED/REPAIRED:
By —4@/ Cal Procedure __ CYe/27C-2oF
Date >~ Accurac 2 7r
o S 2
Cal Interval 64’/; Reliability Code: <2
Next Cal due é’/,y,/// Cal Time_-2.2 Repair Time

Standards used (Asset#)

N\
DATE COMPLETED
DATE PICKED UP PlCKED UP B
L ———

SwRI Form QA-174-0




CALIBRATION CHECK FORM

’e Calibrated __$2 %y// Work Order 223525~
Technidan __F22/4 /

Unit Under Test _Circular Ch rder
Manufacturer ___Blue M Electric Model _BM7000 SN2 TI252T  ASN 3225
STEP FUNCTION OR RANGE APPLIED TOLERANCE MEASURED VALUES | P/F
MIN - MAX AS FOUND | RELEASED
1 Sensor #1 °C °C
0.0 -1.0 to +1.0 < /
10.0 8.97 to 11.02 2 7~
20.0 1895 to 21.05 2o 2
30.0 2893 to 31.07 el ot
40.0 389 to 41.1 S0 A2
50.0 489 to 51.1 S22 yad
2 Sensor #2 °C °C
0.0 1.0 to +1.0 o e
' 10.0 897 to 11.02 Vo= /7
20.0 1895 to 21.05 22 bt
30.0 28.93 to 31.07 44 A~
40.0 389 to 411 _F3 2
50.0 489 to SI.1 #7 /
NE—

MMON\CALLAB\CALCHECK.FRM




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

WORK ORDER
CERTIFICATE # Q;/ﬁc‘?c ASSET # /IWQW DATE f&' /ot f&
ITEM DATA: o
Manufacturer /f// f / Model mm//
Description /@ 4y 5,;“':74 i . Serial # Q/f > =
Accessories *
ACTION REQUESTED 7/74
CUSTODIAN (Y00 Vheatl {1 oud
. R A AN |4 A VH"‘
Turned in by: Phone
CHARGE # __/}) il Date Reqmred
INSTRUMENT USED ON: [ ] DOD/NASA [INUCLEAR [ep [ spPE iso
] OTHER |

COPY OF CALIBRATION CERTIFICATE [Yes [ No
NEW WORK [ Yes LI 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) JM /_Z M

odBl5)

CAL ENVIRONMENT:

Temperature 74 °F Humidity ~%€ %RH
CALIBRATED/REPAIRED:
By i;féé Cal Procedure J/A’/Z J2 - 0F
DateY & ¢ Dt 2 Accuracy 44 -\,4_“
Cal Interval & /5{.’ Reliability Code: = ¥
Next Cal due & .,ﬁ//‘f Cal Time__ 2 Repair Time

Standards used (Asset#) DZ/ 725

DATE COMPLETED é&‘ ;Z
DATE PICKED UP 12007/ PICKED UP BY

SwRI Form QA-174-0




CALIBRATION CHECK FORM

Date Calibrated ___&,Jec j 74 Work Order

Technician 2R/ 2 CHl. gpccsmess:  CLoP-78-oF

Unit Under Test _Circular Chart Recorder

Manufacturer ___ Blue M Electric Model _BM7000 SN f/«"ma ASN #Z7F
STEP FUNCTION OR RANGE APPLIED TOLERANCE MEASURED VALUES P/IF

MIN - MAX AS FOUND | RELEASED

1 Sensor #1 °C °C
1.1 0.0 4.0 0 +1.0 o0 yZ
1.2 10.0 897 to 11.02 Jp -~
1.3 20.0 1895 10 21.05 20 /d
1.4 30.0 28.93 to 31.07 JO 2
1.5 40.0 389 to 4l.1 2 A
1.6 50.0 489 1o Sl 52 /
2 Sensor #2 °C °C
2.1 0.0 -1.0 o +1.0 a Vel
2.2 10.0 897 to 11.02 /O /
23 20.0 1895 1w 21.05 2o /
2.4 30.0 28.93 1o 31.07 29 Y ot
25 40.0 389 w0 41.1 37 /4
2.6 50.0 48.9 1o 511 v A~




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

| WORK ORDER
cermricates 20 677 assers M DATE 8// 3/ 7V

ITEM DATA:
Manufacturer /A A UL_’ M fé{W/CModel léﬂ ,7/ , wﬂdmy / /
Description HAMA PecpNi— Serial # 9/ £ 3485273
Accessories SN S eVl

ACTION REQUESTED N )

A5
CUSTODIAN __ D vl O lutrains
Turned in by: |

Phone
CHARGE# __ 20 = [%62— S 7/, Date Required

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

IZ (Yes) [J(No)

tion shall be made to venfy cap olltles

Date
nformation or equipment [](Yes) &(No)

COPY OF CALIBRATION
NEW WORK [lves

By
Work involves proprieta /conf}ie

CONDITION RECEIVE (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)

CAL ENVIRONMENT:

Temperature 7 é °F Humidity J// %RH
CALIBRATED/REPA RED:
By L/) Cal Procedure CLLp -7C -8
Date '7 /2 v, 4’5 Accuracy mELp Specs
Cal Interval i Yo mo Reliability Code: S
NextCaldue S 1t 99 Cal Time__ /1O Repair Time

Standards used (Asset#) 2/ 9}/ YA

DATE COMPLETED _7 g0
DATE PICKED UP 2/ /% PICKED UP BY 2 424_

SwRI Form QA-174-0




WORK ORDER HISTORY

START

DATE STOP CAL | REP REMARKS:
A@ 711348
)3 55|40

TOTAL CAUREPAIR

TOTAL HOURS




CALIBRATION CHECK FORM
Date Calibrated /7 /04'1 9'5

Technician

4/ N1/

CAL,  AHpo0bscts:

Unit Under Test _Circular_Chart Recorder

Work Order_ 3069 7

CLe - 78 -oF

Model __BM7000

SNIYLES2 3 ASN 7825

Manufacturer Blue M Electric
T 7]
STEP FUNCTION OR RANGE APPLIED TOLERANCE MEASURED VALUES | PIF
MIN - MAX AS FOUND | RELEASED
| Sensor #1 °C °C
1.4 0.0 (0 0 +1.0 74
1.2 10.0 897 to 11.02 9, 7é
1.3 20.0 1895 1o 21.05 40, 33
1.4 30.0 28.93 o 31.07 336, 2
1.5 40.0 389 w 4. IW 39
1.6 50.0 489 0 511 49, ?,’L
2 Sensor #2 °C °C
2.1 0.0 .0 w410 7/
2.2 10.0 8.97 w 11.02 7. ?é
2.3 20.0 18.95 W 21.05 2033
2.4 30.0 28.93 v 31.07 30,53
25 40.0 8.9 0 4l Ao 37
2.6 50.0 489 w Si.1 30.66




. SOUTHWEST RESEARCH INSTITUTE

Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER
CERTIFICATE # _3924% ASSET # 004428 pATE A N
ITEM DATA: .
Manufacturer ﬁé/? . f@{”ﬁ Model ﬂl”ﬂ//m//
Description Phart  foporgty Serial # Weos?s
Accessories

(4!
ACTION REQUESTED

A a A
CUSTODIAN M_ML&M i
Y

Turned in by: Phone

CHARGE # ﬂa‘ /1/0467/ Date Required

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

COPY OF CALIBRATION CERTIFICATE [ﬁ(Yes) ] (No)
NEW WORK [Jves |Z|No If yes, an evaluation shall be made to verify capabilities.

By it Date __421'"

Work involves propi'ietary/confidential information or equipment [](Yes) |j(No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
) 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) _Zp L /\ %
. v N

%%

~
7/ °F Humidity 45 %RH

ED;

. //‘Aé Cal Procedure _(ZLCP .7 C-0of
Date _/ MIHASP Accuracy /f// 4 7
Cal Interval £ Reliability Code:
Next Caldue / Sz /5SS Cal Time Repair Time

s 270 3z

Standards used (Asset#)

DATE COMPLETED YL 2>
DATE PICKED UP ___ 3/y /99 PICKED UP BY
SwRI Form QA-174-0 e




WORK ORDER HISTORY
Dy

) IRV

DATE START

CAIC_QEPQI {

Ton R BEWARKS:

RS

§ ;i STOP

~/5%037 ~1s -4 )y
1= S} lo) SIS S o 273
vsbsd|  as  2F 2 Bl 27 27
49987 S o 50 v 4
%A wyd 75 74
9I0Y) | PP 95 95

TOTAL CAL/REPAIR

TOTAL HOURS




CALIBRATION CHECK FORM

Work Order,

Date Calibrated ‘
Technician CAL ecobmt:  CLP-7C-2F
Unit Under Test _Circular Chart Recorder
Manufacturer Blue M Electric Model _BM7000 SN ASN
]
STEP FUNCTION OR RANGE APPLIED t TOLERANCE MEASURED VALUES PIF
MIN - MAX AS FOUND | RELEASED
1 Sensor #1 °C JC
1.1 0.0 -1.0 v +1.0
1.2 10.0 897 o 11.02
1.3 20.0 1895 1w 21.05
1.4 30.0 2893 o 31.07
1.5 40.0 389 v 41.1
1.6 50.0 489 1o Si.1
2 Sensor #2 °C °C
2.1 0.0 <10 to +1.0
22 ' 10.0 897 1 11.02
23 20.0 1895 v 21.05
24 30.0 2893 1w 31.07
2.5 40.0 389 w 41.1
2.6 50.0 489 w Sl.1 /

N




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

WORK ORDER
CERTIFICATE # ﬁﬂﬁﬂ asseT# _ QOB pate 40‘1_&4&_‘.{9_
ITEM DATA: .
Manufacturer ] m (,(Wdﬂ ) Model _M/m (00000 |
Description My vO00(dey Serial # M? ’5454@
Accessories

ACTION REQUESTED Qﬁ\

custopian D0, Dangy| dnhm -

Turned in by: Phone bOQO

CHARGE # _10-O) Date Required

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

COPY OF CALIBRATION CERTIFICATE IZj(Yes) 1 (No)
NEW WORK [lves [I|No If yes, an evaluation shall be made to verify capabilities.

By M Date (ﬂ‘ OQ' qq

Work involves broprietary/confidential information or equipment [J(Yes) [A(No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
n 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: (Callbratlon/Repalr/Parts)K\A// e

meoujéc&f#’ 332L3 Switl Cob-Lab
h CAL: 030149 DUE. 030179
| AN: 004820 SN: 91EMS23 -
1 1T 1 1 1 b 11

CAL ENVIRONMENT:

Temperature Humidity 1%,(_ %RH
CALIBRATED/REP R
WW Cal Procedure C/——‘?—- "7*7 rr
Date G-)d—2 4 Accuracy Z£/°C
Cal Interval oo, Reliability Code:
Next Cal due £ —/Y-o0o Cal Time___<2 L\ Repair Time

Standards used (Asset#) IODA19 000 32

DATE COMPLETED 9—/9—-2 9
DATE PICKED UP ' F//¢ 724 PICKED UP BY /

SwRI Form QA-174-0

TSLSE



CALIBRATION CHECK FORM

Date Calibrated /\q\—, L/ "7‘, Work Order -3;? S—Z .

Technician : CHL. A z <X -4 /‘1‘vy7<

Unit Under Test _Circular Chart Recorder

Manufacturer ___ Blue M Electric Model _BM7000 SNAL3Y523 ASNg2 &
STEP FUNCTION OR RANGE APPLIED “ TOLERANCE MEASURED VALUES | /¥

) MIN - MAX AS FOUND | RELEASED

1 °C °C
1.1 0.0 1.0 W +1.0 (2] 7
1.2 109 10.0 0.9 897 1o 11.02 ({4 i 7
1.3 2)520.0 201895 W 21052, | 21 Y
.4 She 300 30.0 893 10 310732 | 3| Y
1.5 4y 40.0 Go-l 389 w 4liy2 g | 4 ¥
1.6 ). ¢ 50.0 $o.5489 w SLIS2Y | 97 Y
2 Sensor #2 3, th un (drum ) °C °C
2.1 - 0 00 (1.0 W +1.0 0 !
2.2 0.9 10.0 49 897 w 11.02 1.9 10 %
23 2.4 20.0 204 1895 W 20522 | 2\ %
2.4 3L 300 o 2893 w 3107320 | D P
15 NI.) 40.0 go.| 389 w 41 42,1 Yo i3
2.6 $.9 50.0 05489 W 511 $2.y Z S) Y

0/

T4~

» /

AN (Y
v S/

/

02)’7/ KJQ,L*' /¢

1

{I




A " ,
WORK ORDER 37935 Date Received  2/24/00

Asset No. 004828 Manufacturer BLUE M ELECTRIC CO. Model BM711100000011
Description CHART RECORDER Serial Number 91E34523

Accessory Received/Required NONE

Div/iCC ID NONE Accessory 1o Asset No. N/A Accuracy +/-1C
DiviICC DIV20 Location B57 - Custodian DARRELL DUNN Tel. 6090

Charge/Project No.  20.00751.006 Proprietary/Confidental __N Date Required ROUTINE
Work Requested CALIBRATION

Receiving Inspection O.K.
Delivered By DARRELL DUNN Tel.

WORK HISTORY
Date Start Time | Stop Time Notes

PARTS
“Part Name Part Number Cost
WORK SUMMARY
Failure Description
Repair Action
Cal Procedure ClL—9 Arq 99 Temp 74 F Hum 5/ %

Tech M Cal Hrs. Z L Repair Hrs. Part Cost
Action Taken p }1/(

Stndards Used 20 S17 Y

DateCal__ 2~ 2-°°Y  nt._6 Mo. DateDue __ 1= 2-0U Reliability Code

Date Picked Up Picked Up By
workreq.rpt Rev 30 Jan 00




Date Calibrated _ 3-2-09
Procedure No/Date (/-9 - Yy 99

CALIBRATION CHECK FORM

Work Order

3793

s Ao

Unit Under Test Clwt™ recoJoo

SN 9/E3Y523 AN 432 %

Mg Slve M Model 3417 /
STEP FUNCTION OR RANGE APPLIED TOLERANCE MEASURED VALUES P/F
MIN - MAX AS FOUND RELEASED

To? D’ -1 + ) 0'C P
2776 2¢7t~z28.76 | 23°C Y

SHNYT Hoqu -y el P

79373t 78 ¥ -60%53 %P P>

Bott. o ~ ¥y o°C 7
27274 267~ 89| 772°C P

Ny vovy - gayd | oy )rC p

7983t 95¥3 - ¥0¥>| 27°C %

Page 1 of

SwRI Form QA-178 Mar 99 (Previous editions may be used.)




Southwest Research Institute Accredited

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

Department of Quality Assurance

Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

2 March 2000
Issued to: DARRELL DUNN DIV20 BS7
Manufacturer/Model: BLUE M ELECTRIC CO. BM711100000011
Description: CHART RECORDER
Serial Number: 91E34523
Asset Number: 004828

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: 51 %RH
Calibration Date: 2 Mar 00 Calibration Procedure; CL-9 MAY99
Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Approved by: MeW %ed by:
Jim Pattersop, Supervisor, or Walt Hill, Metrologist Mack Wood, Technician
Certificate # 35 Page lof 1

m:\a2la.rpt Rev date 14 Dec 99



SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory

WORK ORDER
Processed by RCRUZ at 8:44:40AM on 10/24/00 14213
0 AU OO0 ROY O DRICL OO TR Work Order No 444041085 Arrived 10/24/00
Asset No. 004828 Manufacturer BLUE M ELECTRIC CO. Model BM711100000011
Instrument Type/Class CHART RECORDER Serial No. 91E34523
Accessory No. Calibration Procedure CL-9, 5/99 Location B57
Div/Client DIV20 Custodian DARREL], DUNN Mail Stop B57 Tel. 6090
Charge/Project No. 20.00751.006 Delivered By / Telephone DARRELL DUNN

WORK NOTES

Date Hours Remarks/Notes

25 OTCO A

REPAIR PARTS
Date Hours Part Name Part Number Failure Description
WORK SUMMARY
Failure Description
Repair Action
Calibration Procedure oL~ 9 S/59 Temp7>/ F Hun?_o_ %

Tech %A - Totals Cal Hours / Repair Hours Parts Cost

StandardsUsed 2~ / F

Date Picked Up ///é/ 2w Picked Up By M

MA\TRAVELER10.RPTRev 10 Oct 2000 8 of 12




Southwest Research Institute
Calibration Laboratory

Work Order 444041085 Mfr. BlueM Tech Tplanas
Asset No. 4828 Model BM71110000011 Procedure CL-9 5/99
Serial No. 91E34523 Type Chart Recorder CalDate  Oct. 25,00

Calibration As Found/As Released Data

Parameter Standard Reading UUT As Found Tolerance UUT As Released

1. Sensor #1 TEMP DEGREES C
0.0 0 -10t0+1.0 P
10.0 10 8.971011.02 P
20.0 20 18.95t0 21.05 P
30.0 30 28.93 t0 31.07 P
40.0 40 38.91t041.1 P
50.0 50 48.9t0 511 P

2. Sensor #2 TEMP 0.0 0 -1.0to+1.0 P
10.0 10 8.9710 11.02 P
20.0 20 18.95 10 21.056 P
30.0 29 28.93to0 31.07 P
40.0 39 38.9t041.1 P
50.0 49 48.91051.1 P

\\StreetTalk\Callabusers @ QAAdmin @ SwRI30\Templates\BM7000.1.doc
Page 1 of 1




Southwest Research Institute

Hnn";;“_“ | 6220 Culebra Road
f ||||llq:?;£.ﬂ'""- San Antonio, TX 78238 @
=5 1P . (210) 522-5215
Department of Quality Assurance
Calibration Laboratory Certificate #

0972-01

Certificate of Calibration

25 October 2000
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: BLUE M ELECTRIC CO. BM711100000011
Description: CHART RECORDER
Serial Number: 91E34523
Asset Number: 004828

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANS/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 (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: 75.0 Degrees Fahrenheit Humidity: 50 % RH
Calibration Date: 25 Oct 00  Calibration Procedure: CL-9, 599
Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:
Approved by: Measurements performed by:
[E, 0
Jim Patterson, Supervisor, or Walt'Hill, Metrologist Topy Planas, Technician
Certificate # 444041085

mia2la.rpt Rev date 22 May 00 Page lof 1



SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory
WORK ORDER
Processed by RCRUZ at 11:41:23AM on 5/9/01
B URRULT AT AR O RFER AT MO Work Order 444043514 Arrived 5/9/01
Asset No. 004828 Manufacturer BLUE M ELECTRIC CO. Model BM711100000011
Instrument Type/Class CHART RECORDER Serial No. 91E34523
Accessory No. Calibration Procedure CL-9, 5/99 Location B57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop BS57 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
WORK SUMMARY
Failure Description
Repair Action
Calibration Procedure - Tem F Hum. %
WA O 5 d BEE  Hum 2250 %
Tech Fz i Totals Cal Hours .25~ Repair Hours Parts Cost
Standards Used 257

Date Picked Up ; i z ;KZ %13:2! Picked Up By M

M:ATRAVELERI10.RPTRev 10 Oct 2000 1of1




CALIBRATION CHECK FORM

Date Calibrated Wark Order_ 79905 X5/ yal
Technician 52 Gl ppcrciucc? _StehIE—of Ll 268 U5 4575

Unit Under Test _Circular Chart Recorder
Manufacturer Blue M Electric Model _BM7000 SNQFM ASNM
Y 1%¢ +- 27, Rebon

g

STEP FUNCTION OR RANGE APPLIED t TOLERANCE MEASURED VALUES | PIF
MIN -  MAX AS FOUND | RELEASED

[ Sensor #1 *C °C

L1 0.0 4.0 o +1.0 2 s el

1.2 - 10.0 897 to 11.02 oz ~

1.3 20.0 18.95 1o 21.05 22 e s

1.4 30.0 2893 0 31.07 dp’e pud

1.5 40.0 389 o 4Ll e /7

1.6 50.0 489 w© S S’ 1A

L

2 Sensor #2 °C °C N

2.1 0.0 1.0 0 +1.0 O /~

2.2 10.0 897 1 11.02 P> ',/‘

2.3 20.0 18.95 1t 21.05 )}’c

2.4 : 30.0 28.93 1w 31.07 2P0 VA

2.5 40.0 389 o 4l ST % /

16 | 50.0 489 w 5l /3°c * /{




Southwest Research Institute

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

Department of Quality Assurance

Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

15 May 2001
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: BLUE M ELECTRIC CO. BM711100000011
Description: CHART RECORDER
Serial Number: 91E34523
Asset Number: 004828

Work Order Number: 444043514

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSUNCSL 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 (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: 76.0 Degrees Fahrenheit Humidity: 44 % RH
Calibration Date: 15 May 01 Calibration Procedure: CL-9, 599
Condition as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:
Approved by: "ZA‘/‘_ Measurements performed by:
Walt Hill, Supervisor Ken Harp, Technician
Institute Calibration Laboratory
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SOUTHWEST RESEARCH INSTITUTE ' ‘

Calibration Laboratory
WORK ORDER

Received by JIBARRA,1/8/02 11:36:03AM
| UH0E RS OO VR RS T Arrived 1/8/02 Work Order 4 4 4 O 4 6 6 6 2
Asset No. 004828 Manufacturer BLUE M ELECTRIC CO. Model BM711100000011
Equipment Type CHART RECORDER Serial No. 91E34523 Accessory No.
Interval 6M Calibration Procedure CL-9, 5/99 Location BS57
Div/Clien1 DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel 6090

INACAL  special Instructions _20.00751.006

Notify before adjustments or repairs. ( V{ Provide data with certificate (~) Certificate Typ.

Charge/Project No. 00751.006 1.20 Requestgy / Telephone DARRELL DUNN/ X6090
This information is correct for the work requested. { Q — 142 (2; .

WORK NOTES

Date Hours  Remarks/Notes
l/[d'Q} 2.0 .4
ibfor .5 C.Q
i|alfoa B JAR,

Date Hours Part Name Part Number Failure Description Cos\
—
r\// JA

WORK SUMMARY N

Failure Description ?CV\ N \ ao\

Repair Action ‘% = L2 \D~ \\A-—&

Tech % Q 2\ L CalHrs. 4.5 RepairHrs___ Parts Cosl Temp £G F Hum, <) %
Standards Used___ O OO a\q

)|

Date Picked Up #ﬁ[(& Picked Up ByM

M:A\TRAVELERI10.RPTRev 19 Oct 2001



Southwest Research Institute
Calibration Laboratory
Calibration Data Sheet 2540

Work Order: 444046662 Mfr. Blue M Electric Co. Techniclan R Dykstra

Asset No. 004828 Model BM711100000011 Procedure CL-9, 5/99

Serial No. 91E34523 Type. Chart Recorder Cal Date. 1/16/02

Remarks: The reported uncertainty is based on a standard uncertainty muitiplied by a coverage Factor of k=2,

which provides a level of confidence of approximately 95 %. The test limits are specified in the Manual.

Test Point As Found Error Test Limits Uncertainty Results
Degree C _Degree C Degree C Degree C Degree C
Channel 1 0.00 0.0 0.00 1.33 1.16 Pass
Display 10.00 10.0 0.00 1.20 1.16 Pass
20.00 20.0 0.00 1.07 1.16 Pass
30.00 30.0 0.00 1.07 1.16 Pass
40.00 40.0 0.00 1.21 1.16 Pass
50.00 50.0 0.00 1.34 1.16 Pass
Channel 1 0.00 1.0 1.00 1.63 1.16 Pass
Chart 10.00 11.5 1.50 1.50 1.16 Fail
20.00 22.0 2.00 1.37 1.16 Fail
30.00 32.0 2.00 1.37 1.16 Fail
40.00 42.0 2.00 1.50 1.2 Fail
50.00 52.0 2.00 1.63 1.16 Fail
Channel 2 0.00 0.0 0.00 1.33 1.16 Pass
Display 10.00 10.0 0.00 1.20 1.16 Pass
20.00 20.0 0.00 1.07 1.16 Pass
30.00 29.0 -1.00 1.07 1.16 Pass
40.00 39.0 -1.00 1.21 1.2 Pass
50.00 49.0 -1.00 1.34 1.16 Pass
Channel 2 0.00 1.0 1.00 1.63 1.16 Pass
Chart 10.00 11.0 1.00 1.50 1.16 Pass
20.00 21.0 1.00 1.37 1.16 Pass
30.00 29.0 -1.00 1.37 1.16 Pass
40.00 41.0 1.00 1.50 1.16 Pass
50.00 51.0 1.00 1.63 1.16 Pass
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Southwest Research Institute
Calibration Laboratory
Calibration Data Sheet Z540

Work Order: 444046662 Mfr. Blue M Electric Co. Technician R Dykstra

Asset No. 004828 Model BM711100000011 Procedure CL-9, 5/99

Serial No. 91E34523 Type. Chart Recorder Cal Date. 1/16/02

Remarks: The reported uncertainty is based on a standard uncertainty multiplied by a coverage Factor of k=2,

which provides a level of confidence of approximately 85 %. The test limits are specified in the Manual.

.

Test Point As Left Error Test Limits Uncertainty Resuits
Degree C _Degree C Degree C _Degree C Degree C
Channel 1 0.00 0.0 0.00 1.33 1.16 Pass
Display 10.00 10.0 0.00 1.20 1.16 Pass
20.00 20.0 0.00 1.07 1.16 Pass
30.00 30.0 0.00 1.07 1.16 Pass
40.00 40.0 0.00 1.21 1.16 Pass
50.00 50.0 0.00 1.34 1.16 Pass
Channel 1 0.00 0.0 0.00 1.63 1.16 Pass
Chart 10.00 10.0 0.00 1.60 1.16 Pass
20.00 20.0 0.00 1.37 1.16 Pass
30.00 30.5 0.50 1.37 1.16 Pass
40.00 40.0 0.00 1.50 1.2 Pass
50.00 50.0 0.00 1.63 1.16 Pass
Channel 2 0.00 0.0 0.00 1.33 1.16 Pass
Display 10.00 10.0 0.00 1.20 1.18 Pass
20.00 20.0 0.00 1.07 1.16 Pass
30.00 29.0 -1.00 1.07 1.16 Pass
40.00 39.0 -1.00 1.21 1.2 Pass
50.00 49.0 -1.00 1.34 1.16 Pass
Channel 2 0.00 0.0 0.00 1.63 1.16 Pass
Chart 10.00 10.0 0.00 1.60 1.16 Pass
20.00 20.0 0.00 1.37 1.16 Pass
30.00 30.0 0.00 1.37 1.16 Pass
39.00 39.0 0.00 1.50 1.16 Pass
49.00 49.0 0.00 1.63 1.16 Pass
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Measurement uncertainty Budget for Blue M Electric recorder Model BM7000.

UUT Characteristics

Temperature
Chart

Temperature
Display

Chart Uncertainty

Performance Specifications

Range: -20 to 100 Degree C

Resolution: 1.0 Degree C (Chart)
Tolerance: 1% of chart span (1.3 degree C)
Plus .01% of span per degree C from 25 degree C

Range: -20 to 100 Degree C

Resolution: 1.0 Degree C (Display)
Tolerance: 0.25% of reading + 1.0 degree C
Plus .01% of span per degree C from 25 degree C

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

a) Resolution of chart 1.0

b) Repeatability is not significant.

Display 1.30 0.325
Units Reading Accuracy +/- Resolution

Degree C 0 1.63 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiitiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty =2 1.16

Tl Acc. /STD Acc.
Test Accuracy Ratio (TAR) 54.2 I to1
Tl ACC / Muk=2

Test Uncertainty Ratio (TUR) 14 [ to 1
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Chart Uncertainty

Display 1.30 0.195
Units Reading Accuracy +/- Resolution

Degree C 10 1.50 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Tl Acc. /ISTD Acc.
Test Accuracy Ratio (TAR) 49.8 | to 1
Ti ACC / Muk=2
Test Uncertainty Ratio (TUR) 1.3 | to 1
Display 1.30 0.065
Units Reading Accuracy +/- Resolution

Degree C 20 1.37 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiitiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Tl Acc. /ISTD Acc.
Test Accuracy Ratio (TAR) 45.5 | to 1
Tl ACC / Muk=2

Test Uncertainty Ratio (TUR) 1.2 | to 1
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Chart Uncertainty

Display 1.30 0.065
Units Reading Accuracy +/- Resolution

Degree C 30 1.37 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Ti Acc. /STD Acc.
Test Accuracy Ratio (TAR) 45.5 | to 1
Tl ACC / Muk=2
Test Uncertainty Ratio (TUR) 1.2 | to 1
Display 1.30 0.195
Units Reading Accuracy +/- Resolution

Degree C 40 1.50 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Tl Acc. /ISTD Acc.
Test Accuracy Ratio (TAR) 49.8 | to 1
Tl ACC / Muk=2

Test Uncertainty Ratio (TUR) 1.3 | to 1
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Chart Uncertainty

Display 1.30 0.325
Units Reading Accuracy +/- Resolution

Degree C 50 1.63 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Tl Acc. /STD Acc.
Test Accuracy Ratio (TAR) 54.2 to 1
Ti ACC / Muk=2

Test Uncertainty Ratio (TUR) 1.4 to 1
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Display Uncertainty

Measurement uncertainty Budget for Blue M Electric recorder Model BM7000.

UUT Characteristics Performance Specifications

Temperature Range: -20 to 100 Degree C
Chart Resolution: 1.0 Degree C (Chart)
Tolerance: 1% of chart span (1.3 degree C)

Plus .01% of span per degree C from 25 degree C

Temperature
Display

Range: -20 to 100 Degree C
Resolution: 1.0 Degree C (Display)
Tolerance: 0.25% of reading + 1.0 degree C

Plus .01% of span per degree C from 25 degree C

The following are assumptions and estimates used in the measurement uncertainty budget.
a) Resolution of chart 1.0

b) Repeatability is not significant.

Display 1.00 0.325
Units Reading Accuracy +/- Resolution

Degree C 0 1.33 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Tl Acc. /STD Acc.
Test Accuracy Ratio (TAR) 44.2 | to 1
Tl ACC / Muk=2

Test Uncertainty Ratio (TUR) 1.1 | to 1
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Display Uncertainty

Display 1.00 0.195
Units Reading Accuracy +/- Resolution
Degree C 10 1.20 1
Source of uncertainty Value Distribution Divisor Standard
+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty =2 1.16
Tl Acc. /STD Acc.
Test Accuracy Ratio (TAR) 39.9 ] to 1
TI ACC / Muk=2
Test Uncertainty Ratio (TUR) 1.0 | to 1
Display 1.01 0.065
Units Reading Accuracy +/- Resolution
Degree C 20 1.07 1
Source of uncertainty Value Distribution Divisor Standard
+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Test Accuracy Ratio (TAR)

Tl Acc. /STD Acc.

35.7 | to 1

Test Uncertainty Ratio (TUR)

TI ACC / Muk=2

0.9 { to 1
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Display Uncertainty

Display 1.01 0.065
Units Reading Accuracy +/- Resolution

Degree C 30 1.07 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K= 1.16

Tl Acc. /STD Acc.
Test Accuracy Ratio (TAR) 35.8 | to 1
Tl ACC / Muk=2
Test Uncertainty Ratio (TUR) 0.9 | to 1
Display 1.01 0.195
Units Reading Accuracy +/- Resolution

Degree C 40 1.21 1
Source of uncertainty Value Distribution Divisor Standard

+/- Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt 3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty =2 1.16

Ti Acc. /STD Acc.
Test Accuracy Ratio (TAR) 40.2 | to 1
Tl ACC / Muk=2

Test Uncertainty Ratio (TUR) 1.0 | to 1
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Display Uncertainty

Display 1.01 0.325
Units Reading Accuracy +/- Resolution

Degree C 50 1.34 1
Source of uncertainty Value Distribution Divisor Standard

+/-Deg C Uncertainty C
Standard 0.03 Rectangular Sqrt 3 0.017
Repeatabiltiy 0 Rectangular Sqgrt 3 0.000
Instrument Resolution (UUT) 1 Rectangular Sqrt3 0.577
Combined Uncertainty RSS 0.58
Expanded Uncertainty K=2 1.16

Tl Acc. /ISTD Acc.
Test Accuracy Ratio (TAR) 44.6 | to 1
TI ACC / Muk=2

Test Uncertainty Ratio (TUR) 1.2 | to 1
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Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance
Calibration Laboratory

-

Certificate of Calibration

22 January 2002
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: BLUE M ELECTRIC CO. BM711 100000011
Description: CHART RECORDER
Serial Number: 91E34523
Asset Number: 004828

Work Order Number: 444046662

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL
7540-1-1994. 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: 40 % RH
Calibration Date: 22 Jan 02 Calibration Procedure: CL-9, 5/99

Condition as Received: OUT OF TOLERANCE

Condition as Returned: IN TOLERANCE

Remarks:
Approved by: /W Meuurle% by:
Roger Dykstra, Technician

Institute Calibration Laboratory
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