s B SEA-BIRD ELECTRONICS, INC.

1808 - 136th Place Northeast, Bellevue, Washington 98005 USA
RRRARREELR) phone: (425) 643-9866 Fax: (425) 643-9954 www.seabird.com

Temperature Calibration Report

Customer: ExplorOcean
Job Number: 29758R Date of Report: 22-Jul-02
Model Number: SBE 03Plus Serial Number: 03P2191

Temperature sensors are normaltly calibrated 'as received’, without adjustments, allowing a determnination sensor drift.
the calibration identifies a problem, then a second calibration is performed after work is complefed. The 'as received’
calibration is not performed if the sensor is damaged or non-functional, or by customer request,

An 'as received’ calibration certificate is provided, listing coefficients to convert sensor frequency to temperature. Users
must choose whether the 'as received’ calibration or the previous calibration better represents the sensor condition
during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The coefficient "offset’
allows a small correction for drift between calibrations (consull the SEASOFT manuai). Calibration coefficients
obtained after a repair apply only to subsequent data.

'AS RECEIVED' CALIBRATION Performed U Not Performed
Date: 19-Jul-02 Drift since last cal: -.00006 Degrees Celsius/ye
Comments:

'CALIBRATION AFTER REPAIR' L] performed W Not Performed
Date: Drift since last cal: Degrees Celsius/ye

Comments:



SEA-BIRD ELECTRONICS,

1808 136th Place N.E.,
Phone: (425) 643 - 9866 Fax: {425} 643 - 9954

SENSOR SERIAL NUMBER = 2191
CALIBRATION DATE: 19-Jul-02s

ITS-90 COEFFICIENTS

Bellevue, Washington

98005

Internet: seabird@seabird.com

NC.
USA

TEMPERATURE CALIBRATION DATA
ITS-90 TEMPERATURE SCALE

IPTS-68 COEFFICIENTS

3.68120888e-03
5.98832425e-04
1.6066091%9e-05
2.18129376e-06

g = 4.31967419e-03 a =

h = 6.38837657e-04 b =

i = 2.27990979e-05 ¢ =

3 = 2.17976156e-06 d =

f; = 1000.000 f, = 2811.720

BATH TEMP INSTRUMENT FREQ INST TEMP

(ITS-90 °C) (Hz) (ITS-90 °C)
-1.4997 2811.720 -1.49%87
1.0003 2974.139 1.0004
4.5004 3212.798 4.5004
g8.0004 3464 .957 8.0003
11.5003 3730.994 11.5003
15.0004 4011.276 15.0004
18.5004 4306.133 18.5004
22.0003 4615.903 22,0003
25.5004 4940.924 25.5003
29.0003 5281.505 29.0003
32.5004 5637.954 32.5004

Temperature ITS-90

RESIDUAL
(ITS-50 °C)

-0.
0.
-0.
-0.
0.
0.
0.
0.
-0,
0.
-0.

= 1/{g + hlfn(f,/N] + i[tn*(fyN] + HEnd(fy/D1} - 273.15 (°C)

Temperature IPTS-68 = 1/{a + b[£a(fy/D] + clfn*(f /)] + d[Lr*(E/D]} - 273.15 (°C)
Following the recommendation of JPOTS: T is assumed to be 1.00024 * Ty, (-2 to 35 °C).

Residual = instrument temperature - bath temperature
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calibration delta T

date [mdeqg Ci

& 02-Jul-01s 0.0&

O 19-Jul-02s -0.00
POST CRUISE

CALIBRATION




SEA-BIRD ELECTRONICS,

1808 136th Place N.E.,
Phone: (425) 643 - 9866 Fax: (425) 643 - 9954

SENSOR SERIAL NUMBER = 2191
CALIBRATION DATE: 02-Jul-O1s

ITS-90 COEFFICIENTS

9
h

i

J
£

(ITS-90 °C)

=1L .
1L
4.

8

11.

15
18
22
25
29
32

3958
1114
6067
.2049
6381
.1961
.4965
.1984
. 7591
.1745
.7075

Temperature I'TS-90
Temperature IPTS-68

Residual = instrument temperature - bath temperature

0.0200

0.0100
RESIDUAL ;
(Degrees C)

0.0000

-0.0100

4.319629508e-03
6.38744187e-04
2.27372802e-05
2.16646251e-06
= 1000.000

BATH TEMP

INSTRUMENT FREQ

(Hz)

2818.
2981.
3220.
3480.
3741.
4027.
4305.
4633.
4965.
5298.
5659,

338
508
262
120
764
279
810
887
570
863
557

Bellevue,

Washington
Internet: seabird@seabird.com

INC.

98005

USA

TEMPERATURE CALIBRATION DATA
ITS-90 TEMPERATURE SCALE

IPTS-68 COEFFICIENTS

0o

£

INST TEMP

LA |

(ITS-90 °C)
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3.67980130e-03
5.98748719e-04
ES608 0222 e= 05
2167 96920e=-06
= 2818.338

RESIDUAL
(ITS-90 °C)

=0

= 1/{g + h[en(fy/H] + i[en*(fy/N] + j[fnf’(foff)]} -273.15 (°0O)
= 1/{a + b[?n(foff)] ol c[Pnl(fgff)] o d[fn’(foff)]} -273.15 (°O)
Following the recommendation of JPOTS: T‘58 is assumed to be 1.00024 * T90 (-2 to 35 °C).
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SB E SEA-BIRD ELECTRONICS, INC.

1808 - 136th Place Northeast, Bellevue, Washington 98005 USA
KERRRRELLL) Phone: (425) 643-9866 Fax: (425) 643-9954 www.seabird.com

Temperature Calibration Report

Customer: British Antarctic Survey
Job Number: 26329R Date of Report: 02-Jul-01
Model Number: SBE 03Plus Serial Number: 03P2191

Temperature sensors are normally calibrated 'as received', without adjustments, allowing a determination sensor drift. If
the calibration identifies a problem, then a second calibration is performed after work is completed. The 'as received’
calibration is not performed if the sensor is damaged or non-functional, or by customer request.

An 'as received’ calibration certificate is provided, listing coefficients to convert sensor frequency to temperature. Users
must choose whether the 'as received' calibration or the previous calibration better represents the sensor condition
during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The coefficient 'offset’
allows a small correction for drift between calibrations (consult the SEASOFT manual). Calibration coefficients
obtained after a repair apply only to subsequent data.

'"AS RECEIVED' CALIBRATION ¥ Performed | Not Performed
Date: | 02-Jul-01 Drift since last cal: +.00076 Degrees Celsius/year
Comments:

'CALIBRATION AFTER REPAIR’ . performed  y Not Performed
Date: Drift since last cal: Degrees Celsius/year

Comments:



SEA-BEIRD ELECTRONICS, INC.

1808 136th Place M.E., Bellevue, Washington 98005 Usa
Phone: (425] 643 - D66 Fax: (425) 643 - 9954  Internet: seabird@seabird. com

SENSOR SERIAL NUMBER = 2191 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 22-Jun-00s IT5-90 TEMPERATURE SCALE
ITS-%) COEFFICIENTS IPTS-68 COEFFICIENTS
g = 4.31553065e-03 a = 3.67992230e-03
h = 6£.38536354e-04 b = 5.98748857e-04
i = 2.25769542e-05 ¢ = 1.59979676e-05

= 2.12570735e-06 d = 2.12722669e-06
fu = 1000.000 £, = 2B17.722
BATH TEMP INSTRUMENT FREQ INST TEMP RESIDUAL
(TS890 *C) (Hz) (IT5-90 *C) (ITS-00 °C)
-1l.4048 2817.722 -1.4048 -0.00004
1.1034 2580.932 1.1035 0.00006
4.5378 3219 _583 4.5978 C.00001
8.1360 3472.407 §.1953 -0.00008
11.6298 3741.051 11.5298 -0.00003
15.1877 4025.822 15.1877 0.00004
18.6919 4322.629 18.6919 0.00006
22.1906& 4633.107 42.1908 -0.00001
25.7515 4964.762 25.7514 -0.00002
29.16867 5258.010 29.1567 -0.00003
32.7008 5658.785 32.7009 0.00002

Temperature ITS-80 Ufp + hifn(iy/f] + i[Eni(iyD] + jlEn (0]} - 273.15 (°C)

Temperature [PTS-68 = 1/{a + blEa(ly/D] + clin¥{f/N] + :i.{fn’-‘l[fuﬁfj]} -27315 (°C)
Following the recommendation of JPOTS: T, 18 assumed to be 100024 * T, (-2 10 35 "C).

Residual = instrument temperature - bath temperaturs
calibration delta T
b.0200 dare (mdzg €]
B Z2-Jun-9%s 0.23
G P2-dun-00s [

9.0100 |
RESIDUAL

(Degrees C)
p.0000 | &2 ¢ o 8 B @ e 8 8 8
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= 0 5 19 15 20 25 i) 35
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SB E SEA-BIRD ELECTRONICS, INC.

1808 - 136th Place Northeast, Bellevue, Washington 98005 USA
(RRRRRARELL) Phone: (425) 643-9268 Fax: (425) 643-9954 www.seabird.com

Temperature Calibration Report

|C‘u.s£.-:mer: ”Eriﬁsh Antarctic Survey |
[Jub Number: ” 23157R J Date of Report: ” 22-Jun-00 I
]M-:ldef Number: H SBE 03Plus | ‘Ser.!ﬂ.!’ Nnmber.'—ﬂ 03P2191 |

Temperaiure sensors are normally callbrafed "ax recefved”, without adinstments, cllowing a determinarion sensor drift. If
the calibration identiffes o problew, then @ secomd calibration iv performend after work is complefed. Tiee 'as received”

calibration is noe performed i the sensor iy dimaged or non-fincioral, or by cOSIvmeEr regitest,

Am ‘as recefved” calibrafion certiffcnie is provided, Usting cogfffciends fo convert rensor frequency 1o temperitiere. Usery
st chioase wiether the ‘ar feceived ' callbration or the previews culibeaiion bedier represenis ihe senser condition
during deplovment. fn SEASOFT enter the chosen cosfficiens uslng the program SEACON. Tie coefficlent ‘affzer’
allews a spiell correciion for drift between calibraiions {consali the SEASOFT manual). Calibration cosfficienis

abrained qfrer a repalr apple ordy 1o subsegueent dara,

Canrrenifs:

"AS RECEIVED' CALIBRATION W ,Pei:ﬁ]rmed ] Nt P.:ﬂ:.l" ormred
Dager | 22-Jun-00 Drift since last cal: -00023 Degrees Celsius/year
CALIBRATIONV AFTER REFPAIR" ] pe]_-ﬁrrmed I Nt Pe rf-ﬂ-rmed

Daie: I:l Drift since last cal:

Commenis:

| Degrees Celsiisear




SBE SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 980056 USA

ARRARTLL Telephane: (206) 643-9866 Talex: 282915 SBE| UR Fax; (206)643-9954
PRESSURE TEST CERTIFICATE

Data: 05 Jul 00

Job # 231578

Wiodel # aplus 8800m

S/N 03P2191

Pressure test results:

Low pressure (psi) 50 psi
Time (minutes) 16 [N
High pressura {psi| 10000 psi
Time [minutas) 30 i
Fass ¥

Fail

Comments:

Repleced the Jd-pin connector.

Tested by: CPE
High pressure is
ganerally aqual
to the maxdmum
depth rating of
the instrument
Prassure ’ "

Time
typical Test Profile



S B E SEA-BIRD ELECTRONICS, INC  TELEPHONE 206 643-9866 FAX 206 643.9954
1808-136th Place Northeast, Bellevua, Washington 88005 USalex 292915 SBEl UR

Temperature Calibration Report

Customer: ExplorOcean
SBE Job Number: Z1241R Dare of raport: 22 Tume 1999
SBE Model Number: IPlus Serial Number: 032191

Unless instructed otherwise and if received intact (not broken) and functional, temperature sensors are calibrared
‘as received’, i.e, without repairs or adjustments thar would prevent determination of the sensor's drift history. If
calibration uncovers problems with the sensor, a second calibration will be required afier the necessary wark is
fimizhed.

An "as received’ calibration certificate listing the coefficients used to convert sensor frequency to remperature will
be provided. Users may judge whether the 'ac received” or previously determined coefficients are more likely to
represent the condition of the sensor at the time of deployment (those using SEASOFT should enter the chosen
coetficients using SEACON}. Calibration cocfficients oblained after a repair should only be used with data collecied
subsequent 1o the calibration.

"ASRECEIVED CALIBRATION™ - (x) Performed () Not Performed
Dhate: 22 Jun 99 Drift since last cal: 00003 ) “Celsius/vear
Comments:

TPOST REPAIR CALIBREATIGN" {3 Performed  (x) Not Performed
Dare: Drift since last cal: "Celsius/vear

TLs:



SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
Phore: (425) 843 - 9866 Fax: (426) 643 - 98954 Internet: seabird @seabird.com

SENSOR SERIAL NUMBER = 2191
CALIBRATION DATE: 22-Jun-99s

ITS-%0 COEFFICIENTS

i e DALY

=

BATH TEMP
(ITS-90 °C)

-1.419038
1.088%
4.53811
8.1887

11.6226

15,1780

18.6829

22.1840

25.7414

29.1563

iz2.6892

Temperature ITS-90

Temperarure [PTS-68

4.315528422-03
6.38524292e-04
2.25682881e-05
2.122390152e-086
= 1000.000

TEMPERATURE CALIBRATION DATA
IT5-90 TEMPERATURE SCALE

[PT5-68 COEFFICIENTS

a = 2.8300033Be-03
b = 5.98752%00e-04
© = 1.,5995843%&-05
d = 2.,125420302-046

£, = 2817.355

INSTRUMENT FREQ INST TEMP RESIDUAL

(Hz) (ITS-90 =C) (ITS-90 °C)
2817.355 -1.4108 -0.00001
2980.649 1.0390 0.00003
3219.127 4.5910 -0.00001
3475.884 8.1887 -0.00007
3740.508 11.6226 -0.00000
4025.933 15.1791 0.00007
4321.872 16.6830 0.00002
2632.344 22.1820 -0.00002
4963.822 25.7413 -0.00003
5255.995 29.1563 -0.00001
5657.555 32.6892 0.00002

1/{g + hlen(f/D] + i[En3TyN] + jlén*(y D} - 273.15 (°C)
1/{a + b{EaEyD] + c[ea¥(fyD] + d{End(E D]} - 275.15 (°C)
Following the recommendation of IPOTS: Tgg is assumed to be 1.00024 * Tyq (23035 °C).

Residual = instrument temperaturs - bath remperature

calibration

date

2.0200

| W 24-Jul =983
g | O 22-dun-9%s5

0.9100
RESIDUAL

(Degreaz C)

0,0000 Ak =
!
-0.0100 ; !
-0, 0200
-5 s 10 15 20 2 30 35

TEMPERATURE {(Degress C}

delta T
[meleg C]

-0.03

0.00



SB SEA-BIRD ELECTRONICS, INC TELEPIIONE206 643-9866  FAX 206 643-9054
1808-136th Place Northeast, Bellevue, Washington 38005 USA Telex 292815 SBEI UR

Temperature Calibration Report

Cuslomer: __ExplorOcean
SBE Job Mumber: 18993R Date of report: 24 July [998
SBE Model Number: 3Plus Serial Number: 032191

Unless instructed otherwise and iF received intact {not broken) and functional, temperature sensors are calibrated
“as received”, Le, without repairs or adjusimens thar would prevent determination of the sensor’s deift history. If
calibration uncovers problems with the sensor, a second calibration will be required after ithe necessary work is
finighed,

An "as reeeived’ calibration certificate listing the cocfficients used to convert sensor frequency 1o emperature will
ne provided.  Users may judge whether the "as received” or préviously determined coefficients are more likely to
represent the condition of the sensor at the time of deplovment (those using SEASOFT should enter the chosen
coefficients using SEACON). Calibration coefficients obtained after a repair should only be nsed with daia collectad
subsequent w the calibration.

TAY RECEIVED CALIBRATION' (X} Performed ¢ ) Not Performed
Date: 24 Jul 95 Drift since last cal: Q0025 "Celaiusvear
Colmments:

"BOST REPAIR CALIBRATION" { ) Perforined () Not Performed

Date: Dnift since last cal: "Celsiusivear

Comurneils:



SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
Phone: (425) 6843 - BBGB  Fax: (426] 643 - 9954  Internet: seebird@seabird, com

SEMSOR SERIAL NUMBER = 2191 TEMPERATURE CALIBRATION DATA

CALIBRATION DATE: 24-Jul-98s ITS-%0 TEMPERATURE SCALE

ITS-90 COEFFICIENTS IPTS-68 COEFFICIENTS

g = 4.31557254e-03 a = 3.e801l087V4e-03

h = &.38624315e-04 I = E5.987631197=-04

1= 2.26416532e-08 o = 1.68015881d4e-05

j = 2.1414078%2-08 d = 2.14253028=-06

£, = 1000.000 £, = 2816.853

BATH TEMP INSTRUMENT FREQ INST TEMP RESIDUAL

(ITS-80 °C) (Hz) (IT5-90 *C) {ITS-90 °C)
-1.4186 281e .853 -1.418¢6 -0.00001
1.40807 28980.100 1.0807 0.00004
1.5833 3218 .579 4.,5833 0.00001
8.1823 3478 .402 B.Ll8Z2 -0, 00008

11.6153 3735.925 11.8163 -0 .00003

15,1728 4025.420 15.1729 0.400QLo

18.6765 4321.318 18.58766 0.,00004

22.1756 4631.763 22.1756 -0.00003

25.7357 4963.275 25.7356 -0.00004

28.1506 5296.421 29,1505 -0.Q0003

32 .6844 Ses7.088 32.6844 Q.00003

Temperature ITS-90 = 1/{g + h[Pa(f/D] + LIR30 + JIEAT/D1} - 273,15 (°C)

Temperature IPTS-68 = 1/Ha + b[fn{fﬂa'ﬂ] + cll’uﬂ(l’ufﬂj - d[t'ng(fnf‘f)]} -273.15 (°C)
Following the recommendation of JPOTS: Tﬁ_ is assumed to be 1,00024 * Ty {-21035°C}.

Residual = instrument temperature - bath temperature
calibration delta T
date imdeg Ci
@ 05-May-97s -0.30
O 2e-Jul-98s 0.p0

0.0200

0.0100 :

RES 1DUAL

(Degreas C)

0.0000 & &8 —8—61—0

-0.0100 e

i i | i
D'UE°D~5 a 5 11s] 15 20 ] 20 35

TEWPERATURE (Degrees C)



