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Sammendrag

Det er utfgrt strammalinger pa lokalitet Dgnnesfjord 1, Hasvik, i perioden 06.07.2011 - 08.08.2011
som grunnlag for lokalitetsundersgkelse i henhold til krav i NS 9415:2009 og veileder for sgknad om

lokalitet.
Dybde [m] Snittstrem [cm/s] | Maks strem Retning av maks | Malinger
[em/s] stram [°] <=1cm/s [%]

5 5 22 265 3.3

15 4 16 107 6.2

25 3 19 61 8.0

33 3 15 263 7.9

49 3 13 32 15.5

bunn.

Vannutskiftning: Resultatene viser moderat vannutskiftning i de gverste 33 m av vannsgylen.
Hovedstrgmsretningene er Nordgst og Saervest, hvor Nordgst er foretrukket ved 5 m, og Sarvest ved

Vertikal strom: Det er en meget god vertikal strgm pa lokaliteten. Dette er vannmasser som stiger
opp. Den vertikalen strgmmen bidrar positivt til lokalitetens egnethet.
Bunnmalingen viser moderat snitthastighet, 16 % nullmalinger og gode maksimalverdier.

Oksygenmalingen ved 38 m viser sveert gode forhold med hgyt oksygeninnhold.

Oppdragsansvarlig Yngve Paulsen

Saksbehandler Juliane Bittner
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2. Stremmaling oversikt
Stremmalinger ble foretatt ved lokalitet Dgnnesfjord 1 i perioden 06.07.2011 - 08.08.2011.

Tabell 1 sammenfatter de viktigste bakgrunnsinformasjonene for malingen.

e Plassering av maler: Figur 1 og Figur 2 viser hvor maleriggen ble satt ut.
Malingsdybder: Det ble satt ut en doppler punktmaler pa 49 m dybde og en doppler
profilmaler pa 38 m. Malet er & kartlegge bunnstrgm, spredningsstrgm samt strgm i
dybdene hvor notposen befinner seg.

¢ Malingsutstyr: Malerne ble forankret fra bunn og opp. Naermere beskrivelse av
riggen og instrumentene i Appendiks A.

¢ Kvalitetsvurdering av malte data: Dataene ble sjekket i henhold til anbefalingene
fra instrumentenes produsent. En naermere beskrivelse av denne prosessen finnes i
Appendiks A.

¢ Malingens varighet: Det ble malt i mer enn 33 dager, noe som er i henhold til
kravene.

Tabell 1: Generell informasjon om stremmalingen utfgrt pa Dgnnesfjord 1

Maleperiode 06-Jul-2011 18:11:19 - 08-Aug-2011 19:31:20
Varighet 33 dager, 1 timer, 20 minutter

Antall malinger 4761

Koordinater 70°40.18 N 22°38.35 J

Ca. dybde pa 50 m

malestedet

Malertype - 38 m
dybde

Doppler profilmaler (AADI RDCP 600, Serienummer 438), Profilering av
horisontal og vertikal strem fra 5 til 33 m dybde, cellestgrrelse 2 m,
overlapp 50 %

Malertype - 49 m

Doppler punktmaler (AADI RCM 400, Serienummer 503), Maling av

dybde
Type maling
Frekvens

horisontal strem pé instrumentdybde
Burst (maling i ca. 2 minutter), 250 ping
10 minutter

NS9415 krever beskrivelse av strammen i anlegget (5 m og 15 m) (Norsk Standard, 2009).
Fiskeridirektoratets veileder krever beskrivelsen av vannutskiftningsstrem, spredningsstregm
og bunnstrem (Fiskeridirektoratet, 2008). Mattilsynets veileder krever dokumentasjon av
nullmalinger og vannutskiftning (Mattilsynet, 2006).
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Figur 1: Lokalitetene D@nnesfjord 1 og 4 med malepunktene merket. Farget omrade fra
45 (rad) til 90 (fiolett) meters dybde.
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Figur 2: 3D modell av lokalitet Dgnnesfjord 1, farget omrade med 45 (rad) til 90 (fiolett)
meters dybde.
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3. Stremhastighet statistisk analyse
Et viktig formal med stremmalingen er a studere stremhastighet ved forskjellige dybder og fra
forskjellig retning.

Dette kapittelet er en oppsummering av de viktigste statistiske egenskapene for dybdene
som kreves: 5 m og 15 m, spredningsstregm og bunnstrgm. For flere detaljer henvises det til:

o Kapittel 8: Statistikktabell for forskjellige dybder
e Appendiks B: Rose- og pinnediagram for alle dybder

3.1 Horisontal strem

Figur 3 viser en 3D plot av horisontal stremhastighet over tid ved alle dybdene samt
minimum, middel- og maksimalstrgm ved forskjellige dybder. Tabell 2 viser maksimalstrgm i
8 retningssektorer for forskjellige dybder. Retningssektorene er sentrert rundt 0°, 45°, 90°
osv. Figur 4 og Figur 5 viser maksimal- og gjennomsnittsstream i 15 graders sektorer for
forskjellige dybder i to og tre dimensjoner.

Tabell 2: Maksimal horisontal strem [cm/s] og tilsvarende retning i 8 sektorer

Retning (mot) Alle retninger
Dybde | 0° | 45° | 90° | 135° | 180° | 225° | 270° | 315°
5m 17120 |20 |17 13 19 22 15 22 (265°)
15m 11115 |16 | 16 11 15 15 10 16 (107°)
25m 12119 |13 | 10 10 12 13 11 19 (61°)
33m 1013 |13 |9 11 14 15 12 15 (263°)
49m |9 |13 |7 6 5 10 12 7 13 (32°)

Maksimalstremmen for denne lokaliteten oppsto ved 5 m dybde og var 22 cm/s i retning

265°.

Figurene illustrerer at hovedretningene pa Dennesfjord 1 er Nordast og Saervest.

Vannutskiftningen ved 5 m er hovedsakelig rettet mot Nordast mens den lenger ned i
vannsgylen gar begge veier og ved bunnen mot Servest. Figurene viser perioder med haye
verdier mellom 25 og 30 m dyp. Dette antas a veere stgy. Det mest ekstreme av stayet ble
fiernet (se Appendiks D).

Horisontal stremstyrke [cm/s]

Stremhastighet [cm/s]
=3

oo

Avstand fra overflaten [m]

w0

Avstand fra overflaten [m]

5

Minimum, middel og maksimum av horisontal stremstyrke [cm/s]
O

10

15

20+

25}

w
7]
4

10

15 20
Stramhastighet [cm/s]

Figur 3: 3D plot av horisontal stramstyrke over tid ved forskjellige dybder (data er
lavpassfiltrert, dvs. maksimumverdier er lavere enn 10 minutters maksimumverdier) og

maksimal, middel og minimal horisontal stream ved alle dybdene
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Gjennomsnittsstrem Maksimalstrém
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Figur 4: Gjennomsnitts- og maksimalstrem for forskjellige retninger (15 graders sektorer)
og dybder
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Figur 5: Gjennomsnitts- og maksimalstrgm for forskjellige retninger (15 graders sektorer)
og dybder, 3D

Figur 6 er et progressiv vektordiagram som viser hvordan en tenkt vannpartikkel pa en gitt
dybde ville forflytte seg i maleperioden. Startpunktet er i midten av diagrammet. Dette er kun
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en visualisering. | virkeligheten forlater vannpartikkelen malestedet og instrumentet maler
forskjellige vannpartikler over hele perioden. Diagrammet gir imidlertid et inntrykk hvor
effektiv vannutskiftningen er. Dersom vannet hele tiden fgres bort fra startstedet, er
vannutskiftningen bra. Dersom vannmassene driver fram og tilbake, kan utskiftningen vaere
redusert. Neumannparameteren som utledes med samme bakgrunn finnes i Tabell 4.

. N . ——= 5 m dybde

NV N@ﬁ 15 m dybde
o o ‘ L 40km = 25 m dybde
_ ‘__30_.kr\;|:"- - ——=33mdybde

49 m dybde (bunn)

Figur 6: Progressiv vektordiagram, viser forflytningen av en tenkt vannpartikkel i Igpet av
maleperioden

3.2 Vertikal strom

Vertikal strgm farer til utskiftning av vann mellom lagene og kan dermed ha en rensende
effekt. Figur 7 viser en 3D plot av vertikal stremhastighet over tid ved alle dybdene samt
minimum-, middel- og maksimalstrem ved forskjellige dybder.

Vertial stramstyrke [cmés] Minimum, middel og maksimum av vertikal stramstyrke [cm/s]
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Figur 7: 3D plot av vertikal streamstyrke over tid ved forskjellige dybder (data er
lavpassfiltrert, dvs. maksimumverdier er lavere enn 10 minutters maksimumverdier) og
maksimal, middel og minimal vertikal stram ved alle dybdene
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4. Vannutskiftning og nullmalinger

Mattilsynets veileder krever dokumentasjon av nullmalingene og vannutskiftning.
Vannutskiftningen er definert som vannfluksen, altsa mengden av vann som transporteres
gjennom en kvadratmeters flate. Dette beregnes som stremhastigheten ganger tiden den
varer og oppgis i m*/m?. Vannutskiftningen kan oppgis per sektor, dvs per retningsintervall.
Vannutskiftningen i en sektor er den delen av vannfluksen hvor strgmretningen er i en viss
retningsintervall. Vannutskiftningen i 8 sektorer er inkludert i Tabell 3, mens nullmalingene er
listet i Tabell 4 i kapittel 8. Retningssektorene er sentrert rundt 0, 45, 90° osv. Figur 8 viser
relativ vannutskiftning og antall malinger i 15 graders sektorer for forskjellige dybder.

Tabell 3: Vannutskiftning [m3/m2] i 8 sektorer, den starste vannutskiftningen for hver dyp er uthevet

- N@

Retning (mot) Alle retninger
Dybde | 0° 45° 90° 135° | 180° | 225° | 270° | 315°
5m 12152 | 33967 | 41772 | 9293 | 6802 | 20547 | 17988 | 5524 | 148045
15m | 8008 | 20191 | 16298 | 7363 | 7249 | 26678 | 22118 | 7586 | 115491
25m | 6469 | 22629 | 15751 | 6243 | 7484 | 16847 | 13162 | 7058 | 95643
33m | 5574 | 21365 | 17408 | 8505 | 7372 | 13017 | 15914 | 6310 | 95466
49m | 4775 | 15324 | 9986 | 3009 | 4307 | 28590 | 11623 | 3642 | 81256
Relativ vannutskiftning [%] Antall malinger per sektor
LN@

sV

5@
5 m dybde
‘ 15 m dybde
—S—— 25 m dybde
— 33 mdybde
49 m dybde (bunn)

SV -

Figur 8: Relativ vannutskiftning og antall malinger per 15 graders sektor

5@
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5.Tidevann og vind

5.1 Sammenheng mellom vind og strem

Sammenhengen mellom strgm og vind ble undersgkt. Det ble brukt vindmalinger fra Hasvik
malestasjon. Figur 9 viser vindhastighet og vindretning og stremhastighet og stremretning
ved 5 m dybde. Profilmaleren maler ogsa overflatestrammen, dvs stremmen av vannsgylens
gverste millimeter. Dette tynne laget fglger vinden og overflatestrammen gir derfor et estimat
av den lokale vinden. | naerheten av elveutlgp kan den ogsa vaere pavirket av avrenning.
Figur 10 viser fordeling av retninger og styrke av bade vinden, overflatestrammen og
strammen ved 5 m dybde.

Stremretningen bade ved 5 m og ved overflaten avviker sterkt fra vindretningen ved Hasvik
malestasjon. Dette tyder pa at Hasvik malestasjon ikke er representativ for Dgnnesfjorden
med henhold til vindretning. Figur 9 viser lite korrelasjon mellom vind og strem og det er kun
svak korrelasjon mellom overflatestrgam og strem ved 5 m dyp. Vi konkluderer derfor at den
lokale vinden ikke har pavirket malingene ved 5 m dybde og nedover i stor grad i
maleperioden.

Vindhastighet ved Hasvik méalestasjon

T T T T T
10 b
w
E
E g5
0 1 1 1 1 1 1
Horisontal stramhastighet, 5 m dybde
T T T T T T
15+ .
@ 1L 4
£ 10
2,
5 L 4
0 1 1 | | |
11/07 16/07 21/07 26/07 31/07 05/08
Vindretning (mot) ved Hasvik malestasjon
T T T T T
300+ |
— 200 1
100 3 1
0 1 1 1
Stremretning (mot), 5 m dybde
. M v T v ; I N 3 ) : T+
300 : {" I E o
[, M AR M \f
— 200 : H :
100 k ’ , \f h
fi\n{\ \!{ Ml | /\"\ Jr"m .N
0 1 \l . 1

11/07 16/07 21/07 26/07 31/07 05!08

Figur 9: Vindretning og vindhastighet og stremretning og stramhastighet ved 5 m dybde,
lavpassfiltrert
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Vind ved Hasvik malestasjon Overflatestrem 5 m dybde
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Figur 10: Vind, overflatestram (f& mm tykt lag) og stream ved 5 m dybde

5.2 Tidevannsanalyse

Det ble ogsa foretatt en tidevannsanalyse av strammen ved forskjellige dyp og av
gjennomsnittsstremmen i dybden med programmet t_tide (Pawlowicz et al, 2002).
Resultatene vises i Figur 11 til Figur 13. Figur 11 viser tidsserien av gjennomsnittsstrgammen i
dybden (lavpassfiltrert) med tidevannsanalyse og lineeer trend sa vel som tidsserien av
reststrammen (som er differansen mellom den faktiske lavpassfiltrerte strammen og en
modell bestaende av tidevannsanalysen og linezer trend). Reststrammen er stort sett under 3
cm/s (signifikant maksimum) men har en maksimalverdi pa 7 cm/s. Tidevannsanalysen
forklarer 21 % av variansen.

Figur 12 viser tidevannsellipsene av gjennomsnittsstrammen i dybden og middelstrgammen.
Hovedperiodene til tidevannssignalet i stramhastigheten (gjennomsnitt i dybden) er 12.42 h,
27.55d og 14.77 d. Det "vanlige" tidevannet fra manen er altsa sterkest. Tidevannsellipsene
beskriver hvordan tidevannsstrgmmen varierer i Igpet av den tilsvarende perioden.

Figur 13 viser resultatene av tidevannsanalysen ved alle dybder. Figuren lengst til venstre
viser hovedaksen av tidevannsellipsen som er mest framtredende gjennom hele vannsgylen.
Figuren i midten viser middelstrammen for hver dyp, mens figuren til hgyre viser maksimal
avvik av den faktiske lavpassfiltrerte strammen fra en modell bestadende av tidevann og
middelstram. Det vises at tidevannet utgjer mindre enn 10 cm/s av stremmen og avtar med
dybden. Middelstrammen under 5 cm/s. Tidevannet oscillerer mellom Nordgst og Sgrvest.
Avvik fra en modell bestaende av tidevannet og linezer trend er moderat (opptil 14 cm/s).
Tidevannsanalysen i de forskjellige dybdene forklarer mellom 15 og 34 % av variansen.

Generelt kan det sies at tidevannsstrammer spiller en tydelig rolle i Dennesfjord 1. Mulige
andre prosesser som pavirker strgmmen er vaersituasjon over et starre omrade (f.eks. trykk,
temperatur, vind), variasjoner i kyststremmen og avrenning fra elver.

BARLINDHAUG CONSULT AS 10150 rev0
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Gjennomsnitt i dybden, stramhastighet gstover
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Figur 11: Horisontal strgmhastighet, giennomsnitt i dybden, lavpassfiltrert, med
tidevannsanalyse
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Gjennomsnitt i dybden

\ Middelstram
M2 -12.42 h
| . MM -27.55d
Ny : 2emls - g MSF - 14.77 d

SV | Y

Figur 12: Tidevannsellipsene av gjennomsnittsstrammen i dybden. Navnene M2, MM og
MSF refererer til tidevannskonstituentene. Spissen til vektoren av tidevannsstremmen med
en gitt periode falger ellipsen.
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Figur 13: Resultatene av tidevannsanalysen ved alle dybder
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6. To dagers periode

Figur 14 viser vind og stram i todagersperioden rundt maksimalstrammen ved 5 m dyp,

31.07.2011 - 02.08.2011.

Vind ved Hasvik mélestasjon

Strgmhastighet 5 m dybde
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Figur 14: Vind og strgm i todagersperioden 31.07.2011-02.08.2011

1 1 1 1
12:00 18:00 00:00 06:00

1
12:00

1
18:00

BARLINDHAUG CONSULT AS

10150 rev0



STROMRAPPORT
D@NNESFJORD 1, HASVIK KOMMUNE

15

7. Miljgparametre

Figur 15 og Figur 16 viser resultatene av salinitets-, temperatur- og oksygenmalingen.
Oksygenmetningen ligger pa 97 % som viser gode forhold for oppdrett av laksefisk ned til 38

m.
Temperatur og salinitet

10 T T T T T
3
5
©
(]
[oR
£
(5]
'_

6 1 | | |

Oksygenmetning
110 T T T | T
105 F\‘\\—\ i
= 100
o5 %
90 | | | | | |
11/07 16/07 21/07 26/07 31/07 05/08
Figur 15: Miljgparameter RDCP600, 38 m
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Figur 16: Miljgparameter Seaguard, 49 m
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8. Konklusjon

Resultatene av stramrapporten er sammenfattet i Tabell 4. Retningssektorene er sentrert
rundt 15, 30 45° osv. Tabellen inkluderer bade middelverdien og median. Middelverdien er
summen av alle malte hastigheter delt pa antall malinger, mens median er den midterste
malingen. Median er mindre pavirket av enkelte ekstremverdier. Signifikant maksimal strgm
er gijennomsnittsverdien av den hgyeste tredjedelen av alle malte hastigheter i perioden.
Neumanns parameter er et mal for hvor stabil stramretningen har vaert. Den beregnes utifra
Figur 6 og er definert som forholdet mellom lengden av den rette linjen mellom start- og
sluttpunkt av en bane og lengden av den totale banen. Jo lavere Neumannparameter desto
mindre rett har den tenkte vannpartikkelen beveget seg. Lav Neumannparameter kan tyde
pa darlig vannutskiftning. A bruke kun Neumannparameteren til & beskrive vannutskiftningen,
blir derimot utilstrekkelig; for eksempel i situasjoner hvor stremretningen snur 180° midt i
maleperioden.

Det vises at lokal vind spiller liten rolle i & styre stremmen ved Dgnnesfjord 1, mens
tidevannet forklarer opptil 34 % av variansen.

Tabell 4: Oversikt statistikk

Dybde | 5m | 15m | 25m [ 33m | 49m

Horisontal strem

Gjennomsnittsstream (Median) 5(@)cm/s | 4(4)cm/s | 3(3)cm/s | 3(3)cm/s | 3(2) cm/s

Standardavvik 3 cm/s 3 cm/s 2 cm/s 2 cm/s 2

Signifikant maksimumstrgm 9 cm/s 7 cm/s 6 cm/s 6 cm/s 5cm/s

Maksimumstrgm 22 cm/s 16 cm/s 19 cm/s 15 cm/s 13 cm/s

Retning maksimumstrgm 265° 107° 61° 263° 32°

Signifikant minimumstrem 2 cm/s 2cm/s 1 cm/s 1cm/s 1cml/s

Minimumstrgm 0 cm/s 0 cm/s 0 cm/s 0 cm/s 0 cm/s

Neumanns parameter 0.26 0.09 0.08 0.10 0.10

Fire hyppigst forekommende 75°, 60°, 255°, 60°, 45°, 75°,45°, | 240°,

streamretningene (synkende 90°, 45° 240°, 60°, | 240°, 75° | 60°, 90° 225°, 60°,

rekkefglge, 15 graders sektor) 225° 255°

Fire hyppigst forekommende 1-3, 3-4, 1-3, 3-4, 1-3, 3-4, 1-3, 3-4, 1-3, 0-1,

streamhastighetene (synkende 6-8, 4-5 4-5, 6-8 4-5, 0-1 4-5, 0-1 3-4, 4-5

rekkefglge, 15 graders sektor)

Vannutskiftning

Mest vannutskiftning pr. 15 graders 19856 11569 11117 8734 13157

sektor m®/m? m*m? ved | m*m? m®/m? m®/m?® ved
ved 75° 240° ved 60° ved 45° 240°

Minst vannutskiftning pr 15 graders 1517 1866 1725 1515 768 m*/m?

sektor m®/m? m*m? ved | m*m? m®/m? ved 150°
ved 330° | 0° ved 345° | ved 345°

Gjennomsnittlig total vannutskiftning 187 146 m*/m? | 121 120 102 m*/m?

pr. dagn (alle retninger) m%m? m®m? m%m?

Nullmalinger

Andel malinger <1cm/s 3.3% 6.2 % 8.0 % 7.9 % 15.5 %

Lengste periode <1cm/s 30 min 50 min 60 min 50 min 100 min

Vertikalstrom

Gjennomsnittsstrem 2cm/s 1 cm/s 1 cm/s 1cm/s

Gjennomsnittsstrem absolutt 2cm/s 1 cm/s 1 cm/s 1cm/s

Standardavvik 1 cm/s 1 cm/s 1 cm/s 1 cm/s

Maks strem 6 cm/s 3 cm/s 6 cm/s 3 cm/s

Min strgm -1 cm/s -1 cm/s -1 cm/s -2 cm/s

BARLINDHAUG CONSULT AS 10150 rev0
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Appendiks A. Maling og kvalitetssikring

Stremmen ble malt med en akustisk doppler profilmaler (RDCP600) og en doppler
punktmaler (Seaguard) av merke Aanderaa. Malingene er basert pa dopplereffekten.
Instrumentet sender ut en akustisk puls (et kort signal) med en bestemt frekvens og maler
frekvensen av innkommende refleksjoner. Refleksjonen er forarsaket av sma partikler eller
bobler i vannet. Ut fra frekvensskiftet kan man beregne hastigheten av partiklene i vannet,
som er antatt & vaere lik stremhastigheten. Instrumentet sender ut pulser i fire straler i
forskjellige retninger for & kunne rekonstruere den horisontale stremhastigheten, RDCP600
ogsa den vertikale strgamhastigheten. Seaguard har stralene orientert horisontalt og maler i
instrumentdyp. RDCP600 har stralene orientert pa skra oppover og registrerer refleksjoner
fra forskjellige dybder i vannet og far pa denne maten en profil av stramhastighetene. For
naermere beskrivelse se Aanderaa, 2006 og Aanderaa, 2007.

Malerne ble forankret i bunn som vist i Figur 17. Seaguard sto ca 1 m over bunn mens
RDCP600 sto pa ca. 38 m og var orientert oppover mot overflaten.

ca.35m

sls]

|
i)
gt
———
(el
o
B

Figur 17: Skisse av riggen med RDCP600 og Seaguard

Det er gijennomfgrt kvalitetssikring etter anbefalingene av instrumentenes produsent. Som
kriterier brukes stamp og rull, signalstyrke og standardavvik av enkeltmalingene. Generelt er
anbefalingene som fglgende:

e RDCP600: stamp og rull mindre enn 20°, signalstyrke > -45dB og standardavvik av
enkeltmalingen < 20cm/s

e Seaguard: stamp og rull mindre enn 35° og standardavvik av enkeltmalingen ca. 4
cm/s

Tilfeller hvor disse kriteriene ikke blir magtt, ma vurderes kritisk. | tillegg til anbefalingene over
ble malingene sjekket for uteliggere som ogsa ble fjernet. Data som ble fiernet er beskrevet i
Appendiks D. Figur 18 og Figur 19 viser noen av parametrene etter datarensing.
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Stamp og rull
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Figur 18: Kvalitetssikring RDCP600, etter datarensing
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Stamp og rull
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Figur 19: Kvalitetssikring Seaguard, etter datarensing
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Appendiks B. Pinne- og rosediagram

5 m dybde
5 m dybde " NORD._
5%
'Nor d 10cm/s e _
P \\ _
VEST gst Hastigheter
- S P [crr12/s]
<" N P
I %8‘: g
T T T ) SQR = :é
11.07. 21.07. 31.07.
15 m dybde
15 m dybde 7 NORD_
'Nord 10cm/s )
: @S‘I‘ Hastigheter
= i [crg/s]
: o ==
ser o B35
25 m dybde
25 m dybde "~ NORD.
fNord 10cm/s
) o Hastigheter
T T N e = _:
11.07. 21.07. . ser =%:é
33 m dybde
33 m dybde " NORD
10cm/s o
% - Hastigheter
%5’ e ﬁ"ﬁ%\ o A VT
N 5%8_1 &
T T ; m -
21.07. 31.07. - PR %:3
49 m dybde (bunn)
49 m dybde (bunn) 7 NORD_
S 5%
'Nord 10cm/s o ”10%._.-‘ s
% )/z . B EST Hastigheter
as i 7, : 3 /
H o P iy S foms
11.07. 21.07. 31.07. . SER- mf-

Figur 20: Stromretninger og stremhastigheter: pinnediagram som viser hastighet og
retning over tid (en strek hver tredje time); rosediagram som viser fordelingen av retninger i
kompasset og hastigheter i farge
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Appendiks C.

Tidsserier

Horisontal stramhastighet 5 m dybde

Horisontal stremhastighet 15 m dybde

N
o
T

Horisontal stremhastighet 25 m dybde

Horisontal stremhastighet 33 m dybde

- N
[4)] o
T T

Horisontal stramhastighet 49 m dybde (bunn)

151
10

[cm/s]

11/07

16/07

21/07

26/07

Figur 21: Tidsserier av horisontal strgamhastighet
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Stremretning (mot) 5 m dybde

D@NNESFJORD 1, HASVIK KOMMUNE

STROMRAPPORT

05/08

ﬂ\d.w-..w.o. T g od yor el 180 Haor..o‘.b.-'. ;-a T [ eh . % e
s == ; o AV S ) -.afnog y l-l..n- "Jou.!-c_r. _r.u.—- o 'a ¥ orme .S, -f_r "3, M eteane, g
. - hd Lad .
“ t.........”&ﬁv AP YT sy ™ 5%..mﬁ.~.rh.-$i,. ™oy ot n.-.-uu-.».n...u. -4 xis_ﬂu... ot ey |
H LI LY -l I H . ot o - .
O T R TN I g1 N gty LR A b il s W Lot e o v TG AR Y
s IR T R o el Ry T S0 2 0, acked® , o S ata R e o ron . e e
e SR A T ZEEE S TR Fege o
R e pER TR EUTULSER RJT hAms LlEbou o
R R . R e " BTN et Cve cnagglsed R
- et ey . he o % te=s e e 2 9 A el
I gt -t e . k* WP erem Ay Wl o~ Pl S
e Y " “ et %y o . et PETIYIE . . . ¥ e | .
: v s TS band .
SR a2 3 gL : . st I RTINS
Ao I e R L, e C bR LS e e ‘e TS, TN,
. ~ARGE "3 oo 1 . RIS S Ay ....a..-.-.. O

., L0 SO -
. M P
. n‘; T
.-.n-\.tu.ro‘&‘-“-o . R

. wmse® 5o * PN
o? :

Barode voe ¢ rdend

.

31/07

: .
P i o .
[t mwe o eass e Y .|.o.u gt et el
eRooten % o0 o ¥ 3 ods ~ * . . 3
tetWelerng o PR, o ¢ ",
" e e ® e WW A ,*
N rrer, . - - bo o
: [
M L I -
e

e . ...
* Ryt i

26/07

o
.- L A Pormtotoan'sly L e
, B, e ATRLES L
U e e iz R4 Qaeage 104 .
o » (Y | ﬂ"-ﬂ . o Pany e dy]
xaedels . . pABPR- i
: porwpdid
. . e i
ML L bﬁ.} . olnﬁo-l-...o
SR ILY 5o O X FUREA AL e ST R

4 wefeess s WRP e
LRty W cm e e
Whuee sees o

e,
;f..- R L L

LR eode o T te
o . . C

e .ln.w..
fonats. "9

% p l
Frratwes s e 3 a..wn..d.
Y i.u....d-.. s ._.‘rs,.p.
g e B ey
e e TR st

AP T ST A %
» St
.

.. o0 0 4 K
o odjet potr g0 . oo
Ve WY poetter a0 Y X m

21/07

Stremretning (mot) 15 m dybde
Stremretning (mot) 25 m dybde
Stremretning (mot) 33 m dybde

Stremretning (mot) 49 m dybde (bunn)

16/07

o 2 W e A o - - "W . N
¢: . .J 1.4\.n se e : e o - aarols -\‘.M :
¥ tooM 0y .m-.c-ﬂ . I-llm}t.\. et o Wy
A X s T
~ e LR cen o o et
Ry, o tel . S e, . "
e b R ]
g .
Rosgi forses R oY
.
e § oo R sy L 1 el
e PO T L ’ o“?l- F o .
.-cnh.:fls. * o-mo !‘u\oolt‘ﬂ LT A ] &l'u-ﬂ.- i "
o Nan JBP ey ..o oo s 0 . no > M

11/07
Figur 22: Tidsserier av stramretning

.,
.Wﬁ-
R od
: Paa o0

.
= olne
tny

R L T Y
i ¥ ONE

10150 rev0

BARLINDHAUG CONSULT AS



STROMRAPPORT
D@NNESFJORD 1, HASVIK KOMMUNE 24

Vertikal stremhastighet 5 m dybde
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!

Vertikal stremhastighet 15 m dybde
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Vertikal stremhastighet 25 m dybde
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Figur 23: Tidsserier av vertikal stremhastighet
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Stremhastighet 5 m dybde
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Figur 24: Histogram av horisontal streamhastighet
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Figur 25: Histogram av stremretning
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Tabell 5: Stremstyrke-retningsmatrise ved 5 m dybde som inneholder antall malinger for
hver retningssektor (15 grader, sentrert) og hastighetsinterval samt utskiftning per
retningssektor

Stromhastighet (cm/s) Utskiftning

0- |1- [3- |4 |5 |6-8 |8 |10-|15- | 25- [ 50- | 75- | >100 | Sum% | m* m? | %

1 |3 |4 |5 |6 10 |15 |25 |50 |75 | 100
0° |2 [49|23[24(16|14 |6 [3 |1 |0 [0 |0 0 3 3504 |2
15° |8 |62 |39 |40(33|20 |6 |7 |1 [0 [0 |o 0 5 5039 |4
30° |6 |70|46 41|27 |41 |14]5 |o [0 |o |oO 0 5 6759 |5
45° |5 |95 (55|48 42|54 [25]|16 |2 |0 [0 |O 0 7 0033 |7
60° [4 |83|61|50(62(107|50 (51 |8 [0 |0 |oO 0 10 17275 | 12
75° |14 | 65|62 |55 (63|95 |89 |72 |1 [0 |0 |0 0 11 19856 | 13
90° |8 |82|46 |56 (41|91 |53[47 |1 [0 |0 |0 0 9 14878 | 10
105° |7 |62 (4043 (34|29 [19|11 |2 |0 [0 |0 0 5 7038 |5
120°|6 |57 |22(29(19|16 |4 |6 |6 |0 |0 |0 0 3 4472 |3
135° |5 |56 (23 (188 [9 [3 [2 |0 |0 |0 |oO 0 3 2638 |2
150° |6 |44 |25[17|6 [10 [1 [0 [0 |0 [0 |oO 0 2 2183 |1
165° |6 [35|19 (14 [13|5 |2 [1 |o |0 |0 |0 0 2 2036 |1
180° |5 [30|26(9 [7 [8 [3 [1 |0 |0 |0 |oO 0 2 1972 |1
195° |2 [36|19[(10[16 |12 |6 [5 [0 |0 [0 |oO 0 2 2795 |2
210°|7 [34|20|22(12(13 |4 |9 |0 [0 |0 |0 0 3 3271 |2
225° |11 |28 (29|20 (25|27 |25|21 |3 [0 |0 |oO 0 4 6644 | 4
240°|7 [39[22|23 34|39 [29|53 [8 [0 [0 |0 0 5 10632 | 7
255° |6 |43 [32[18(21(30 |21 |20 [22 [0 |0 |0 0 5 9214 |6
270°|5 |44 [21[17|12|26 |14 |22 |8 [0 |0 |O 0 4 6151 | 4
285° |9 [32[16|11[13|12 |8 [0 [2 [0 [0 |0 0 2 2624 |2
300° |4 |46 |17 |11|6 |9 |4 |2 |0 |o |o |o 0 2 2158 |1
315°|6 [46|11|9 |5 |5 |4 |3 |0 |o [0 |oO 0 2 1849 |1
330°|7 46|14 |7 |5 |3 |2 |o [o |o |o |o 0 2 1517 |1
345° |9 |43 |27 |18 |14|7 |5 |o |0 |o |0 |o 0 3 2708 |2
Sum|3 (2615|1311 |15 [8 |8 |1 |0 |0 |oO 0
%
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Tabell 6: Stregmstyrke-retningsmatrise ved 15 m dybde som inneholder antall malinger for
hver retningssektor (15 grader, sentrert) og hastighetsinterval samt utskiftning per
retningssektor

Stremhastighet (cm/s) Utskiftning

0- |1- [3- | 4- |5 - |6- |8 |10- [ 15- | 25- [ 50- | 75- | >100 | Sum% | m*m? | %

1 |3 |4 |5 |6 |8 |[10[15 |25 |50 |75 |100
0° |11]|41|26[13|8 |4 [1 |0 |0 |o |o |o 0 2 1866 | 2
15° |6 [72(41]21{20[25|3 [0 [0 [0 |0 |O 0 4 4189 |4
30° |6 |64 [32(30(21]25(4 [0 [0 [0 [0 |0 0 4 4240 | 4
45° |6 |97 |46 |50 (44|40 |13 ({1 [0 |0 |0 |O 0 6 7300 |6
60° [12 |78 |53 |50 |45[62(7 |10 [0 [0 [0 |0 0 7 8652 |7
75° |13 |73 |37 (52 |42(35(16 |9 [0 [0 [0 |0 0 6 7410 |6
90° |7 |77 35|26 |24|24(15|6 |0 [0 |0 |0 0 4 5424 |5
105° |12 |50 [25 |18 |9 |9 |9 |[8 |1 |o |o |o 0 3 3464 |3
120° |14 |54 |19 |11 |4 |14 (8 |1 |2 |o |o |o 0 3 2736 |2
135° |13 |58 [22 |9 |14 |6 [4 |2 |1 |o |o |o 0 3 2558 | 2
150° |13 |55 [24 [11 104 |1 |1 |o |o |o |o 0 3 2069 |2
165° | 13|70 |22 |10|5 |8 [4 |1 |0 |o |o |o 0 3 2344 |2
180° |8 |54 |24 |14 |3 |7 |2 |0 |0 |0 |o |o 0 2 2069 |2
195° |16 |61 [32 |15 [12 |13 |0 |0 |0 [|o |o |o 0 3 2837 |2
210° |17 |82 |46 |27 |17 |21 |14 |7 |0 |o |o |o 0 5 5412 |5
225° |13 |81 |48 43|29 |44 (23|35 |0 |0 |0 |O 0 7 9697 |8
240°| 10|94 |45 40|24 |50 (33|48 |3 |0 |0 |oO 0 7 11569 | 10
255° |24 |97 |56 |40 |27 |39 (40|25 |0 |0 |0 |oO 0 7 9053 |9
270° |12 |95 |50 (46 |31 |38 |6 |13 |0 |0 |0 |O 0 6 7449 |6
285° | 10|92 |41 |22|21|29|5 |0 |o |o |o |o 0 5 4715 | 4
300° |11 |57 |25|28|11]|18|3 |0 |0 |0 |0 |O 0 3 3248 |3
315° |17 |63 (290|177 |5 |2 |0 |0 [0 |0 |O 0 3 2408 |2
330°|18 |58 |18|16(6 |4 |0 [0 [0 [0 |0 |O 0 3 1931 |2
345° |15 |42 |14 |17 |9 |5 |1 |1 |0 |0 |0 |oO 0 2 1952 | 2
Sum|6 [35(17 139 |11|4 |4 |0 [0 |0 |O 0
%
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Tabell 7: Stremstyrke-retningsmatrise ved 25 m dybde som inneholder antall malinger for
hver retningssektor (15 grader, sentrert) og hastighetsinterval samt utskiftning per

retningssektor

Stromhastighet (cm/s) Utskiftning

0- |1-3 |3 |4- [5- [6- |8 |10-|15- | 25- [ 50- | 75- | >100 | Sum% | m* m? | %

1 4 |5 |6 |8 |10[15 |25 |50 |75 | 100
0c |17 |9 |16|8 |7 |2 [0 [0 |0 |0 [0 |oO 0 3 2080 |2
15° |20 |75 [27|16]6 [8 [1 |2 |0 [o [0 |o 0 3 2664 |3
30° [14 |95 |44 |30 |24|9 |1 [3 |o [0 |o |o 0 5 4326 |5
45° |15 |96 |51 (40|44 (26[13|8 |1 |0 [0 |oO 0 6 7186 | 8
60° [18 | 107 |49 |45 |38 |42 |20 (40 |1 [0 |0 |oO 0 8 11117 | 12
75° 14|90 (50|52 |21|35|5 [7 |o [0 |o |oO 0 6 6478 |7
90° [17 |96 |61 |43 |24 |21|2 [0 |0 [0 |0 |O 0 6 5404 |6
105° [15 |91 |43 |23 |13 [|17 1 [1 o |o [o |o 0 4 3869 |4
120°|20 |70 |[27|20]|9 |4 |1 [0 |o |o |0 |0 0 3 2505 |3
135° |17 |72 (168 |6 |1 |0 [1 |0 |0 |0 |oO 0 3 1795 |2
150° (12|75 [13|10]|6 |6 [0 [0 [0 |0 [0 |oO 0 3 1942 |2
165° |14 |75 |24 |11|5 |2 |1 [0 |o |o |0 |0 0 3 2032 |2
180° |10 (85 (25|16 |3 |5 |0 [0 |0 |0 [0 |oO 0 3 2308 |2
195° |8 |90 [32|20]9 [4 [1 [1 |o |o [o |o 0 4 3144 |3
210° |14 {108 |33 |37 25|11 |5 [1 [0 [0 |0 |0 0 5 4625 |5
225° |23 | 104 |45 |38 |20(26|7 [1 [0 [0 |0 |oO 0 6 5836 |6
240° |22 (107 |45 |42 |20(28 |19 |1 [0 [0 [0 |0 0 6 6387 |7
255° |19 |87 |33]|45|28 (20|13 |3 [0 [0 |0 |0 0 5 5679 |6
270° |16 |97 |40 |24 |17 |13 |4 |2 |0 [0 |0 |oO 0 4 4159 |4
285° |16 |74 |34 |26|12|10]{0 [2 [0 [0 [0 |0 0 4 3324 |3
300° |13 |84 [36|10[13|8 [2 |o [0 |o [0 |o 0 3 2031 |3
315° |16 |67 |24 |17 |5 |5 [0 |1 [0 |o |0 |oO 0 3 2275 |2
330° |18 |77 [19|11]4 [2 |[o |o [0 |o |o |o 0 3 1852 |2
345° |13 (72 |19 |10[1 [4 [0 |o [0 |o |0 |o 0 3 1725 |2
Sum|8 |44 [17|13|8 |7 [2 |2 |0 |o |0 |oO 0
%
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Tabell 8: Streamstyrke-retningsmatrise ved 33 m dybde som inneholder antall malinger for
hver retningssektor (15 grader, sentrert) og hastighetsinterval samt utskiftning per
retningssektor

Stremhastighet (cm/s) Utskiftning

0- |1-3 |3 |4- [5- [6- |8 |10-|15- | 25- | 50- | 75- | >100 | Sum% | m’m? | %

1 4 |5 |6 |8 |10|15 |25 |50 |75 | 100
0° |14|64 (21|14 |2 |1 |0 [0 [0 |0 [0 |oO 0 2 1726 |2
15° |15 (78 2017 [10{2 |1 [0 [0 [0 |0 |oO 0 3 2332 |2
30° [11 |90 [49[33|18(6 [7 |9 [0 [0 |0 |0 0 5 4860 |5
45° |16 (112 |58 |63 |29 (33|17 [18 {0 [0 [0 |O 0 7 8734 |9
60° [ 14 [102 (59 |56 (36|26 |12 12 [0 [0 [0 |0 0 7 7772 |8
75° |20 125 |74 |68 |36 |(19|5 |4 [0 [0 |0 |0 0 7 7481 |8
90° [ 18 122 |60 |50 (18 |18 |1 [0 [0 [0 [0 |O 0 6 5532 |6
105° |22 | 115 |44 |26 |25 |11 |1 [0 |0 |o |0 |o 0 5 4395 |5
120°| 19|83 [48|26|9 |4 |0 [0 |0 |o [0 |o 0 4 3225 |3
135° |13 | 104 [23 |24 [11|7 |1 [0 |0 |0 |0 |oO 0 4 3181 |3
150° |14 |86 |24 103 [2 |2 [0 |0 |o |0 |o 0 3 2098 |2
165° | 19|89 |28 |13|4 |5 |6 [2 |0 |o [0 |o 0 3 2880 |3
180° | 23|82 [30|6 [0 |2 |2 [0 |0 |0 [0 |oO 0 3 2045 |2
195° |12 |73 |37 |11 |7 |6 |o [o |0 |o [0 |o 0 3 2447 |3
210°| 13|75 |29 |24 |15|13]|0 [0 |0 o [0 |oO 0 4 3169 |3
225° |13 (100 49 3220|103 [0 |0 |0 [0 |oO 0 5 4364 |5
240° |16 |85 43|31 [|30]|22]|7 |5 |0 |o |0 |o 0 5 5485 |6
255° |8 |71 [41|36|20|26|19]|9 |0 |0 [0 |oO 0 5 6100 |6
270° |22 |94 |45 (22|23 |19|7 [16 |1 |0 |0 |oO 0 5 5052 |6
285° |17 |68 |21 18|11 |21]|7 |6 |0 |0 |0 |o 0 4 3862 |4
300°|9 |77 |25]|10(3 |6 |4 |3 [0 [0 |0 |oO 0 3 2462 |3
315°|16 |46 |19|10(8 |9 |0 [1 [0 [0 |0 |O 0 2 1958 | 2
330°[12]69 |[20]|10]4 |1 |0 [0 [0 [0 |0 |oO 0 3 1889 |2
345° |18 |62 |17 ]|10]|2 |0 |0 [0 [0 [0 |0 |oO 0 2 1515 |2
Ssum|8 |44 |19(|13|7 |6 |2 |2 [0 [0 |0 |oO 0
%
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Tabell 9: Stremstyrke-retningsmatrise ved 49 m dybde (bunn) som inneholder antall
malinger for hver retningssektor (15 grader, sentrert) og hastighetsinterval samt utskiftning

per retningssektor

Stromhastighet (cm/s) Utskiftning

0- |13 |34 (45 |5 |6- |8 | 10- | 15- | 25- | 50- | 75- | >100 | Sum% | m*m? | %

1 6 [8 |10]15 |25 |50 |75 | 100
0° |28(54 |15 |11 [1 |3 |0 [0 [0 [0 |0 |0 |oO 2 1469 |2
15° |23 |55 [19 |8 |8 |7 [1 |o |o [0 [o [0 |o 3 1873 |2
30° [23(62 |9 |15 [9 [15|3 |8 |0 |0 [0 |o |o 3 2064 |4
45° |35 (10033 (22 |22(34|5 |8 [0 [0 |0 [0 |oO 5 5537 |7
60° [35[123 |41 |38 [36|34|4 |9 [0 [0 [0 |o |o 7 6822 |8
75° |34 (139 |41 (36 [26|5 |0 [0 |0 |0 [0 |o |0 6 4678 |6
90° [46 12231 [13 [9 [1 |o [0 |0 |0 [0 |o |oO 5 2899 |4
105° |39 (127 (17 |8 |6 |2 [0 [0 [0 [0 |o [o |o 4 2409 |3
120°|36 (66 |8 |3 |4 |1 |0 [0 |0 [0 |o |0 |o 2 1204 |2
135° 35|67 (3 |2 |0 |o [0 [0 [0 [0 |0 |0 |oO 2 047 1
150°[35(53 {3 [0 [1 |o [o [o [o [o |[o [o |o 2 768 1
165° 30|69 |6 |0 [0 |o |0 [0 [0 [0 |o |0 |o D 931 1
180°|32(8 |9 |0 [0 |o [0 [0 [0 [0 |0 |0 |oO 3 1226 |2
195° |28 (126 ({22 [4 |0 |o [0 [0 [0 [0 |[o [o |o 4 2149 |3
210° |35 (145|553 |18 |4 |5 |4 |0 |0 [0 |o |0 |o 6 4073 |5
225° |35 (157 |98 |89 [59|46|17|1 |0 [0 |0 [0 |oO 11 11360 | 14
240° |33 | 175 110|102 |90 |66 |4 [0 [0 [0 |0 [0 |oO 12 13157 | 16
255° |35 (110 |44 |43 [23]|24|8 |3 |0 [0 |0 |0 |oO 6 6021 |7
270° | 32|87 [31 |17 [14|12]|6 |3 |0 [0 |0 |0 |oO 4 3665 |5
285° 2659 [21 |11 [4 |1 [3 |2 [0 [0 |o [o |o 3 1937 |2
300°f19 |70 [13 |10 |2 |2 [0 |o |[o |[o |o [0 |oO 2 1516 | 2
315°|16 |56 [10 |2 |0 |0 [0 |0 [0 [0 |0 [0 |oO 2 944 1
330° 24|52 [13 |6 |3 |0 [0 |0 [o [0 [o [0 |o 2 1182 |1
345° |26 (63 [10 |8 |1 |1 [2 |]o |o o |o [0 |o 2 1432 |2
Sum|16 (47 [14 [10 |7 |5 [1 |1 |0 |0 |0 [0 |oO
%
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Appendiks D.  Fjernet data

RDCP data:

Fjernet 2 punkter pad grunn av pitch/roll >20:

08-Aug-2011 19:51:20 til 08-Aug-2011 20:01:19

Fjernet 1 punkter pa grunn av dybdeavvik > 3*std:

08-Aug-2011 19:41:19

Fjernet 2 punkter pad grunn av salinitetsavvik > 3*std:

28-Jul-2011 02:21:19, 08-Aug-2011 19:41:19

Fjernet 1 punkter pad grunn av temperaturavvik > 3*std:

08-Aug-2011 19:41:19

Antall NaN (hull) 1 intervallet: 1

Signalstyrken er under -45dB i celler 6 (8 m) og oppover.
Standardavviket er alltid under 20cm/s.

Du valgte celle 3 ved 5 m dyp.

Fjernet 2 celler mellom 3 og 4 m dybde pga
signalstyrke/standardavvik/stey

Fjernet 9 celler mellom 34 og 42 m dybde pga
signalstyrke/standardavvik/stey

Outliers:

Fjernet 1 punkter ved 14.0 m dybde:

15-Jul-2011 01:41:19

Fjernet 1 punkter ved 15.0 m dybde:

15-Jul-2011 01:41:19

Fjernet 1 punkter ved 16.0 m dybde:

15-Jul-2011 01:41:19

Fjernet 2 punkter ved 21.0 m dybde:

11-Jul-2011 01:51:20, 26-Jul-2011 17:01:19

Fjernet 7 punkter ved 23.0 m dybde:

11-Jul-2011 02:21:19, 23-Jul-2011 04:01:20, 23-Jul-2011 04:41:19, 23-
Jul-2011 04:51:20, 23-Jul-2011 05:01:19, 27-Jul-2011 07:31:20, 28-Jul-
2011 00:01:20

Fjernet 10 punkter ved 24.0 m dybde:

29-Jul-2011 03:01:20, 29-Jul-2011 03:11:19, 29-Jul-2011 03:21:20, 29-
Jul-2011 03:31:19, 29-Jul-2011 03:41:20, 29-Jul-2011 03:51:19, 29-Jul-
2011 04:01:20, 29-Jul-2011 04:11:19, 29-Jul-2011 05:01:19, 29-Jul-2011
05:11:20

Fjernet 13 punkter ved 25.0 m dybde:

16-Jul-2011 20:21:19, 16-Jul-2011 20:41:19, 16-Jul-2011 20:51:19, 28-
Jul-2011 14:51:19, 28-Jul-2011 15:01:20, 28-Jul-2011 15:11:19, 28-Jul-
2011 15:21:20, 29-Jul-2011 01:51:20, 29-Jul-2011 02:01:19, 29-Jul-2011
02:11:20, 29-Jul-2011 02:51:19, 29-Jul-2011 03:51:19, 02-Aug-2011
07:11:19

Fjernet 16 punkter ved 26.0 m dybde:

11-Jul-2011 02:01:19, 17-Jul-2011 04:41:19, 17-Jul-2011 18:31:19, 17-
Jul-2011 18:41:20, 17-Jul-2011 18:51:19, 26-Jul-2011 00:31:19, 26-Jul-
2011 00:41:20, 26-Jul-2011 02:41:19, 26-Jul-2011 02:51:19, 26-Jul-2011
03:01:20, 28-Jul-2011 06:51:19, 29-Jul-2011 15:01:20, 30-Jul-2011
08g21:20, 30—-gul-2011 08:31:19, 31-Jul-2011 17:#51:19, Bl-Jul-2011
18:01:20

Fjernet 10 punkter ved 27.0 m dybde:

17-Jul-2011 17:21:19, 17-Jul-2011 17:31:20, 17-Jul-2011 17:51:19, 23-
Jul-2011 04:01:20, 26-Jul-2011 04:01:20, 26-Jul-2011 04:11:19, 26-Jul-
2011 04:51:20, 26-Jul—2011 05:01:l2, 26~Jul-2011 05:1l1:20, 28-Jul—2011
22221219

Fjernet 5 punkter ved 28.0 m dybde:

25-Jul-2011 21:11:19, 25-Jul-2011 21:41:20, 26-Jul-2011 07:01:20, 30-
Jul-2011 06:31:19, 30-Jul-2011 20:01:19
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Fjernet 10 punkter ved 29.0 m dybde:

29-Jul-2011 02:51:19,
Jul-2011 16:11:19,
2011 06:51:19,
07551520

29-Jul-2011 03
29-Jul-2011 16:21:
0l-Aug-2011 20=51:19,

+01:20;
19;

Fjernet 12 punkter ved 30.0 m dybde:

26-Jul-2011 00:51:19,
Jul-2011 02:31:20,
2011 15:11:19,

18:11:19, 03-Aug-2011 04:01:20,

26-Jul-2011 O1:
26-Jul-2011 10:11
29-Jdul-2010.1 15%21.:20,

01:20,
1.9,

Fjernet 5 punkter ved 31.0 m dybde:

25-Jul-2011 17:41:19,
Jul-2011 22:21:19,

RCM data:
Fjernet 6 punkter

26-Jul-2011 04:01:20,
29-Jul-2011 13:31:20

P& grunn av pitch/roll >35:

29-Jul-2011 03
29-Jul-2011 19:11:
02-Pug-2011 0%Y#4l219,

28-Jul-2011 22

26-Jul-2011 O1l:
26-Jul-2011 17:01
29—~Jul-2011 15%31318,
05-Aug-2011 05:41:19

:11:19;

219

211519,

29-
19, 30-Jul-
02-Aug-2011

21:19,; 26=
29-Jul-
31l—gul—2011

28=

08-Aug-2011 19:50:00 til 08-Aug-2011 20:40:01
Fjernet 1 punkter pa grunn av salinitetsavvik > 3*std:
08-Aug-2011 19:40:00
Fjernet 1 punkter pad grunn av temperaturavvik > 3*std:
08-Aug-2011 19:40:00
Antall NaN (hull) 1 intervallet: O
Appendiks E. Instrumentspesifikasjoner
Tabell 10: Instrumentspesifikasjonene
RDCP600 Seaguard
Horisontal ngyaktighet +0.5 cm/s, £1.5% | £0.15 cm/s, 1%
Vertikal ngyaktighet 1.0 cm/s
Enkeltping statistisk stgy | £4.0 cm/s 10.3 cm/s
Ngyaktighet retning +5°-7.5°
Temperatur ngyaktighet | £0.03°C +0.03°C
Oksygen ngyaktighet <+8um ,<£5% <x8um, <t5%
Konduktivitet ngyaktighet | £0.005S/m 10.005S/m

Appendiks F.

Kalibrering RDCP 438, Seaguard RCM 503

BARLINDHAUG CONSULT AS
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Form No. 653, Nov 2005

AANDERAA DATA INSTRUMENTS

Layout No: Product: RDCP SW
Circuit Diagram No: Serial No: 438

Component Serial No. Remarks

Main Board RDCP 5028 29

Sensor Board 4952 28 Reference Read: 482

Display Board 9342 435

Transceiver Head 3993 403

Transceiver Board 9107 397

Pressure Sensor 3187B 112719

Conductivity Sensor 4019A 179

Temperature Sensor 4050 112

Oxygen Optode 3835 1300

Compass Tilt Sensor 3777 460

1. Visual and Mechanical Checks

I.1.
1.2.
1.3.
1.4.
1.5.
1.6.

Sensors fixed in correct position

Wire harness, screws and sensor plugs
Pressure sensor filled with oil

Epoxy coating intact

Zinc anode installed

O-ring groove inspected, cleaned and greased

2. Pre-performance Setup

2.1.
2.2.
2.3.
24.
2.5.

Hardware and sensors configured

Touch screen calibrated

Battery indicator calibrated

Clock adjusted to correct UTC

Measurement of quartz crystal frequency on sensor board

3. Performance test

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.

Clock adjusted to correct UTC

Current drain after power up (max 240 mA) 104 mA
Current drain with display off (max 35 mA) 21 mA
Current drain in Power Down Mode (max 0.7 mA) 0.54 mA

Field test and data analysis

Operation of display at 0°C

Operation with test probes on transducers, -5°C to +35°C (all sensors, 16 hours, data on MMC)
MMC card operation

RS-485 installed

Windows CE License-Key : 00039-144-899-381

Date: 21 May 2010 Sign:

Witk amsoonecSC

William Benevoli,
Calibration & Production Engineer

AANDERAA DATA INSTRUMENTS AS
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Form No. 701, Nov 2005
AANDERAA DATA INSTRUMENTS

Product: RDCP SW
Serial No: 438

1. Final Check prior to Shipment (point 1.2-1.6 only if sensors installed)
1.1. Zinc anode installed
1.2. Temperature readings correspond to room temperature
1.3. Conductivity Sensor reads correctly with seawater loop
1.4. Pressure Sensor gives correct reading in air
1.5. Turbidity reading increases when a reflector is placed 20cm in front of it
1.6. The Oxygen Sensor reads maximum in air
1.7. Owner information entered

Date: 21 May 2010 Sign:

Witk amsoonecSC

William Benevoli,
Calibration & Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http://wasww.aadi.no
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Form No. 722, Feb 2010

AANDERAA DATA INSTRUMENTS Page 1 of 1
Layout No: Product: Sensor Board 4952
Circuit Diagram No: Serial No: 28
Reference Read: 482 Firmware version: 06.01

1. Visual and Mechanical Checks:

1.1.
1.2.
1.3.
1.4.
L.5.
1.6.

Soldering quality

Soldering on all components

Diodes correctly orientated

IC-circuits correctly orientated

Correct resistor values

Capacitors correctly orientated (tantalum and electrolytic)

2. Initial hardware test (before molding)

2.1.
2.2.
2.3.
24.
2.5.
2.6.
2.7.
2.8.
2.9.
2.10.
2.11.
2.12.

3. Final
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.

Voltage with 15V external supply (10V £0.5V)
Current with external supply (<15 mA)
Programming Fujitsu’s bootloader

Voltage (Fujitsu) (5V £0.1)

Programming Sensor Board with last image (version)
Quiescent current (<2001A)

Pressure sensor test

Voltage (Texas MSP) (3.6V £0.05V)

Voltage (Pressure Sensor) (6.5V £0.1V)

SR10, VR22 test

Control voltage (5V 10.2V)

PDC-4 test

hardware performance test (after molding)
Voltage with 15V external supply (10V £0.5V)
Current with external supply (<15mA)
Quiescent current (<200LLA)

Pressure sensor test

SR10, VR22 test

Internal bus test

Control voltage (5V 10.2V)

PDC-4 test

Date: 23 Mars 2010 Sign:

Witk amsoonecSC

William Benevoli,
Calibration & Production Engineer

AANDERAA DATA INSTRUMENTS AS
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Form No. 725, Feb 2010
AANDERAA DATA INSTRUMENTS

Product: Main Board RDCP 5028 Serial No: 29

1. Visual component check
1.1. Capacitors correctly orientated (tantalum and electrolytic)
1.2. Diodes correctly orientated
1.3. IC-circuits correctly orientated
1.4. Correct resistor values
1.5. Soldering on all components
1.6. Soldering quality

2. Initial hardware performance test
2.1. Current drain after bootloader start-up (max 45mA)
2.2. Voltage 3.3V (3.3V £ 0.1V)
2.3. Voltage 1.8V (1.8V £ 0.18V)
2.4. Voltage DSP3.3V (3.3V £ 0.2V)
2.5. Voltage DSP1.6V (1.6V £ 0.1V)
2.6. Bootloader start-up with hardware test (RAM and FLASH)
2.7. Load special RTC test image and measure RTC frequency 32772.2 Hz

3. Display Board performance test
3.1. Current drain with display on (<150mA)
3.2. Current drain with display off (<30mA)
3.3. Current drain in sleep mode (<250uA)
3.4. Check the display colors, miscoloration is best seen on a white background
3.5. Check the touch screen operation

4. Final hardware performance test
4.1. Loading of last RDCP image from MMC card
4.2. Correct image start-up after power on reset (connected to PC COMM port)
4.3. Enter RTC clock frequency as measured above
4.4. Visual display check
4.5. Touch screen operation and calibration
4.6. Current drain with display connected (maximum 155mA)
4.7. Current drain with display switched off (maximum 35mA)
4.8. Current drain in Sleep Mode (max 250pnA)
4.9. Current drain in RS-485 Sleep Mode (max 750uA)
4.10. Communication with sensor board
4.11. Communication with transceiver board
4.12. Clock setting (check new clock setting after switching power on)
4.13.RS-232 communication
4.14. Compact flash storage
4.15.MMC card storage
4.16. Keypad operation
4.17.RS-485 Communication

Date: 18 February 2010 Sign:

)CM?LSOUMJ

Helge Soltveit, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http://iwww.aadi.no
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Form No. 771, July 2009

AANDERAA DATA INSTRUMENTS

Product Name: Display Board 9342 Serial No: 435

Display Board tested according to form 772

1. Visual component check prior to assembly in covers

1.1
1.2
1.3
1.4
1.5
1.6

Capacitors correctly orientated (tantalum and electrolytic)
Diodes correctly orientated

IC-circuits correctly orientated

Correct resistor values

Soldering on all components

Soldering quality

2. Hardware tests

2.1  Current drain with display on (max 230mA) 97.000mA
2.2 Current drain with display off (max 30mA) 12.000mA
2.3 Current drain in sleep mode (max 250uA) 223.000uA
2.4  Check the display colors, miscoloration is best seen on a white background
2.5  Check the touch screen operation

Date: 1 Mars 2010 Sign:

)CM?LSOUMJ

Helge Soltveit, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/iwww.aadi.no
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Form No. 662, Mar 2006
AANDERAA DATA INSTRUMENTS

Layout No: Product: Transceiver Head 3993
Circuit Diagram No: Serial No: 403

1. Head assembly and visual check
1.1. Surface quality transducer head
1.2. O-ring grooves on transducer head inspected and cleaned
1.3. O-rings greased and mounted on transducer head
1.4. Transceiver housing inspected, O-ring grooves and O-ring surfaces cleaned
1.5. Transducer head fastened to transceiver housing, with rubber disk and orientation pins between head and
housing
1.6. Capacitor board mounted and connected to transceiver board
1.7. Transceiver head O-ring greased and mounted
1.8. Desiccant bag placed inside housing
1.9. End plate fastened with torque wrench

2. Performance test
2.1. Transducer head tested according to test procedure form no. 665

Date: 28 April 2010 Sign:

Halvard Skurve, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/iwww.aadi.no



/-V:Xw]] TEST & SPECIFICATION

Form No. 661, Mar 2006
AANDERAA DATA INSTRUMENTS

Layout No: 1306G Product: Transceiver Board 9107
Circuit Diagram No: V-3939G Serial No: 397

1. Visual component check
1.1. Capacitors correctly orientated (tantalum and electrolytic)
1.2. Diodes correctly orientated
1.3. IC-circuits correctly orientated
1.4. Correct resistor values
1.5. Soldering on all components
1.6. Soldering quality

2. Performance test
2.1. Transmitter and receiver channels tested according to test procedure (form no. 664)

Date: 3 May 2010 Sign:

CLyoindl. Labery

Oyvind Loberg, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http://wasww.aadi.no



/:¥:\m]] CALIBRATION CERTIFICATE

Form No. 719, Dec 2006
AANDERAA DATA INSTRUMENTS

Product: Pressure Sensor 3187B
Serial No: 112719
Range: 0 - 700 kPa Calibration Date: 21 May 2010

This sensor is calibrated by the manufacturer and filled with oil at AADI.

The sensor’s calibration has been controlled and adjusted to this instrument with an offset value using the following
equipment:

DHI Model PPC3-10M A10Ms/A1.4Mp 673

Digiquartz barometer model 745-16B 101661

Offset Value: -100

This offset is internally stored in the sensor’s memory.

Date: 21 May 2010 Sign:

T Dot W

Tor-Ove Kvalvaag, Calibration Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/Aaww.aadi.no



/-Y:-\m]] TEST & SPECIFICATIONS

AANDERAA DATA INSTRUMENTS

Form No. 692, Dec 2005

Layout No: Product: Conductivity Sensor 4019A

Circuit Diagram No: Serial No: 179
Program Version: 3B18

1. Visual and Mechanical Checks:
1.1. Soldering quality
1.2. Visual surface
1.3. Galvanic isolation between housing and electronics

2. Current Drain and Voltages:
2.1. Average current drain at 0.5 Hz sampling (Max.: 27 mA)
2.2. CANBus Current drain at 0.5 Hz sampling (Max.: 25 mA)
2.3. Current drain in sleep (Max.: 180 (LA)
2.4. CANBus Current drain in sleep (Max.: 180 nA)
2.5. Quiescent current drain from -9V (Max.: 2 uA)
2.6. DSP voltage, J3.3 (3.3 £0.15V)
2.7. Excitation driver voltage, J3.8 (3.3 £0.15V)
2.8. Flash/RS232 driver voltage, J2.4 (510.2'V)

3. Electronic performance test:
3.1. Average of Receiver readings (0£250mV)
3.2. Standard Deviation of Receiver readings (Max.: 60mV)
3.3. Crosstalk voltage with open loop (Max.: 350mV)
3.4. Amplification (ZAmp) with 1 mS loop/1000€2 (1500-2200)
3.5. Reading (CompValue) with open loop/OmS (500-2000)
3.6. Reading (CompValue) with 14.286 mS loop/70€2 (50000-60000)
3.7. CANBus Output test with 1 mS loop/1000

4. Temperature cycling in chamber (0-50°C)
5. Temperature test (2-35°C):
5.1. Raw data temperature drift with 14.286 mS loop/70€2 loop in High
Range (Max 500 )

6. Pressure test (0-60MPa):
6.1. Raw data drift with 14.286 mS 70 Q loop in High Range (Max 8 )

Date: 25 August 2009 Sign:

22 mA
21 mA
120 pA
165 uA
0 uA

331V
334V
5.0V

-315 mV
3mV

-75 mV
1774 mV
1573 Isb
53324 1sb

112 Isb

Isb

Kol Mqﬂvua K (zf; vik_

Karl Magne Klepsvik,

Production Engineer Manager

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/Aaww.aadi.no



/:¥:\w]] CALIBRATION CERTIFICATE

Form No. 711, Feb 2006
AANDERAA DATA INSTRUMENTS Page 1 of 2

Calibration Date: 19 May 2010
Product: Conductivity Sensor 4019A Serial No: 179

This is to certify that this product has been calibrated using the following instruments:

ASL Digital Thermometer model F250 Serial No.06792/06
Platinum Resistance Thermometer Serial No.2H1072/1
Calibration Bath model FNT 321-1-40 1

Aanderaa Active Loop 27

Parameter: Temperature

Calibration points and readings:
Temperature (°C) 1.150 12.103 24.115 36.087

Reading (mV) 2.49982E+03 | 2.18174E+03 1.80501E+03 1.44124E+03

Giving these coefficients
Index 0 1 2 3
TempCoef 1.14176E02 -8.35754E-02 | 2.72682E-05 | -4.76924E-09

Parameter: Conductance linearization and temperature compensation

Giving these coefficients

Index 0 1 2 3

R1Coef0 8.72299E00 -4.96926E-04 1.65793E-05 -3.63619E-07
R1Coefl 8.72299E00 -4.96926E-04 1.65793E-05 -3.63619E-07
R1Coef2 -2.82905E-02 1.03867E-05 1.15456E-06 -2.06404E-07
R1Coef3 1.14402E-01 -6.45382E-03 | -4.27359E-05 3.59794E-06
R1Coef4 -1.35658E-01 | -2.78240E-03 | -2.03981E-04 6.20891E-06
R1Coef5 -6.32193E-01 2.43540E-02 7.21917E-04 -3.00174E-05
R1Coef6 2.69614E-01 4.16591E-04 1.10911E-03 -2.T7652E-05
R1Coef7 1.07572E00 -3.47078E-02 | -2.12310E-03 7.30183E-05
R1Coef8 -2.36922E-01 5.42006E-03 -1.28813E-03 2.99208E-05
R1Coef9 -6.21781E-01 1.37675E-02 1.87439E-03 -5.67208E-05

Error graph 0 — 75 mS/cm:

0.04

0.03

g'gi @& t=1.1°C
5 ) 0 X B =12.1°C
72] — — -~ * g — _ o
E 001 . t=24.1°C

0.02 X t=36.0°C

-0.03

'0-04 L L L L L L L

0 10 20 30 40 50 60 70 80

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http://iwww.aadi.no



/:¥:\m]] CALIBRATION CERTIFICATE

Form No. 711, Fen 2006
AANDERAA DATA INSTRUMENTS Page 2 of 2

Calibration Date: 19 May 2010
Product: Conductivity Sensor 4019A Serial No: 179

Parameter: Conductivity

Reference reading (mS/cm) 4.84090E+01

Conductance reading (mS) 1.02755E+01

Giving following cell coefficient

CellCoef 4.669
Date: 19 May 2010 Sign:

T Dot W

Tor-Ove Kvalvaag, Calibration Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/Aaww.aadi.no



/-¥iXm]] TEST & SPECIFICATION

AANDERAA DATA INSTRUMENTS

Layout No: 1349, 1350, 1351

Form No. 689, Dec 2005

Product: Temperature Sensor 4050

Circuit Diagram No: V-3964C, V-3965C Serial No: 112

Program Version: 04:03:06, Build:

1. Visual and Mechanical Checks:

1.1. Soldering quality
1.2. Visual surface

1.3. Galvanic isolation between housing and electronics

2. Current Drain and Voltages:

2.1. DSP IO voltage, J4.7 (3.3 £0.07 V) 332V
2.2. DSP Core voltage, J4.6 (1.8 £0.04 V) 1.80 V
2.3. Analog voltage, TP2 (3.3 £0.15 V) 331V
2.4. RS232 average current drain at 0.5 Hz sampling (Max.: 7 mA) 1.5 mA
2.5. RS232 peak current drain at 0.5Hz sampling mA

2.6. RS232 current drain in sleep (Max.: 220 pA) 148.0 pA
2.7. CANBus average current drain at 0.5Hz sampling (max: 25mA) mA

2.8. CANBus peak current drain at 0.5Hz sampling mA

2.9. CANBus current drain in sleep (max: 1801A) LA

3. Electronic performance test:

3.1. Raw data temperature reading in room temp (4000000 to 13000000 LSB) 8657181 LSB
3.2. Noise on temperature reading (max.: 5000 LSB) 2252 LSB

Date: 20 April 2010

Sign:

)CM?LSOUMJ

Helge Soltveit, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/iwww.aadi.no



/:¥:\m]] CALIBRATION CERTIFICATE

Form No. 781, August 20(

AANDERAA DATA INSTRUMENTS

Product: Temperature Sensor 4050

Certificate No: -

Serial No: 112
Calibration Date: 22 April 2010

This is to certify that this product has been calibrated using the following instruments:

Calibration Bath model FNT
ASL Digital Thermometer model F250

Calibration points and readings:

Parameter: Temperature

Calibration points and readings

321-1-40
Serial: 6792/06

Temperature (°C) -4.056 3.979 11.954 19.931 27.981
Reading (LSB) 13034877 11890187 10640794 9337979 8037204
Giving these coefficients
Index 0 1 2 3 4
TempCoef 2.57749E01 -5.23004E01 7.92127E00 -1.88538E01 6.39750E00
Parameter: SR10/12C outputs
Output 1 Output 2
Parameter: Temperature Temperature
Notes:
Unit Deg.C Deg.C
Range -5to0 35 -5to0 35

A -5.0000E00 -5.0000E00

B 3.9060E-02 3.9060E-02

C 0.0000E00 0.0000E00

D 0.0000E00 0.0000E00

Temperature (Deg.C) = | Temperature (Deg.C) =
Formula A+BN+CN*+DN’ | A+BN+CN +DN
where N is SR10 raw where N is SR10 raw
data reading data reading
Date: 22 April 2010 Sign:
Arne Instebo,

Calibration & Production Engineer

AANDERAA DATA INSTRUMENTS AS

35.976
6818451

5
-1.32694E01

5851 BERGEN, NORWAY

Tel. +47 55 60 48 00

Fax. +47 55 60 48 01 E-mail: info@aadi.no

Web: http:/iwww.aadi.no



/-Y:-\m]] TEST & SPECIFICATIONS

AANDERAA DATA INSTRUMENTS

Layout No: 1308E, 1299G
Circuit Diagram No:

Program Version: 3, Build: 11

Product: Oxygen Optode 3835
Serial No: 1300

Form No. 716, Nov 2005

1. Visual and Mechanical Checks:

I.1.
1.2.
1.3.
1.4.

O-ring surface

Soldering quality

Visual surface

Galvanic isolation between housing and electronics

2. Current Drain and Voltages:

2.1.
2.2.
2.3.
24.
2.5.
2.6.

Average current drain at 0.5Hz sampling (Max: 38mA)
Current drain in sleep (Max: 300uLA)

Quiescent current drain from -9V (Max: S5uA)

DSP voltage, IC5.1 (3.3 £0.15V)

Excitation driver voltage, IC1.1 (3.3 £0.15V)
Flash/RS232 driver voltage, IC7.4 (5§ £0.2V)

3. Receiver test:

3.1.
3.2.

Average of Receiver readings (0 £50mV)
Standard Deviation of Receiver readings (Max: 10mV)

4. Performance Test in Air, 0°C Temperature:

4.1.
4.2.
4.3.
4.4.
4.5.

Amplitude measurement (Blue: 220 — 470mV)
Phase measurement (Blue: 30 £5)
Standard deviation of Phase measurement: (Max: 0.02°)

Temperature measurement: (700 £300mV)
SR10 Output tested (Set_Output(-100))

5. Performance Test in Air, 20°C Temperature:

5.1.
5.2.
5.3.
54.
5.5.

Amplitude measurement (Blue: 290 — 470mV)
Phase measurement (Blue: 25 +5°)
Standard deviation of Phase measurement: (Max: 0.02°)

Temperature measurement: (100 £300mV)
SR10 Output tested (Set_Output(-100))

6. Performance Test in Air, 40°C Temperature:

6.1.
6.2.
6.3.
6.4.
6.5.

Amplitude measurement (Blue: 320 — 500mV)
Phase measurement (Blue: 22 +5°)
Standard deviation of Phase measurement: (Max: 0.02°)

Temperature measurement: (-500 £300mV)
SR10 Output tested (Set_Output(-100))

Date: 18 May 2010 Sign:

J»Af- Cebr?

Vidar Selsvik, Production Engineer

AANDERAA DATA INSTRUMENTS AS

31 mA
211 pA
0 pA

330V
332V
5.08 V

-3mV
2.17 mV

43091 mV
31.8°
0.005 °
741.12 mV

381.17 mV
27.2°
0.011°
77.94 mV

356.51 mV
25.0°
0.009 °
-358.01 mV

5851 BERGEN, NORWAY

Tel. +47 55 60 48 00

Fax. +47 55 60 48 01 E-mail: info@aadi.no

Web: http://iwww.aadi.no



/:¥:\m]] CALIBRATION CERTIFICATE

Form No. 622, Dec 2005

AANDERAA DATA INSTRUMENTS Page 1 of 2
Sensing Foil Batch No: 4909 Product: Oxygen Optode 3835
Certificate No: Serial No: 1300

Calibration Date: 11 May 2010

This is to certify that this product has been calibrated using the following instruments:

Calibration Bath model FNT 321-1-40
ASL Digital Thermometer model F250 Serial: 6792/06

Parameter: Internal Temperature:

Calibration points and readings:
Temperature (°C) 1.00 11.96 23.99 35.98

Reading (mV) 858.37 535.18 148.11 -228.14
Giving these coefficients

Index 0 1 2 3
TempCoef 2.85904E01 -3.14352E-02 3.16999E-06 -4.65710E-09

Parameter: Oxygen:

02 Concentration Air Saturation
Range: 0-500 uM " 0-120%
Accuracy: < +8uM or £5% (whichever is greater) = +5%
Resolution: <luM <0.4%
Settling Time (63%): < 25 seconds

Calibration points and readings”:

Air Saturated Water Zero Solution (Na,SO5)
Phase reading (°) 3.09036E+01 6.52527E+01
Temperature reading (°C) = 9.91683E+00 2.13204E+01
Air Pressure (hPa) 1.01992E+03
Giving these coefficients
Index 0 1 2 3
PhaseCoef -1.97944E00 1.13408E00 0.00000E00 0.00000E00

D'Valid for 0 to 2000m (6562ft) depth, salinity 33 - 37ppt

* The calibration is performed in fresh water and the salinity setting is set to: 0

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/iwww.aadi.no



CALIBRATION CERTIFICATE

Form No. 622, Dec 2005

AANDERAA DATA INSTRUMENTS Page 2 of 2
Sensing Foil Batch No: 4909 Product: Oxygen Optode 3835
Certificate No: Serial No: 1300

Calibration Date: 11 May 2010

SR10 Scaling Coefficients:

At the SR10 output the Oxygen Optode 3830 can give either absolute oxygen concentration in uM or air saturation in
%. The setting of the internal property “Output” *, controls the selection of the unit. The coefficients for converting
SR10 raw data to engineering units are fixed.

Output = -1 Output = -2

A=0 A=0

B =4.883E-01 B = 1.465E-01

C=0 C=0

D=0 D=0

Oxygen (uM) = A + BN + CN2 + DN3 Oxygen (%)= A + BN + CN2 + DN3

9 The default output setting is set to -1

Date: 12 May 2010 Sign:

T Dot W

Tor-Ove Kvalvaag, Calibration Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http://iwww.aadi.no



/-Y:Y=]] CALIBRATION CERTIFICATE

Form No. 621, Dec 2005
AANDERAA DATA INSTRUMENTS

Product: 02 Sensing Foil PSt3 3853
Calibration Date: 8 February 2010

Certificate No: 3853_4909 40217
Batch No: 4909

Calibration points and phase readings (degrees)

Temperature (°C) 3.97 10.93 20.15 29.32 38.39
Pressure (hPa) 977.00 977.00 977.00 977.00 977.00
0.00 73.18 72.63 71.62 70.72 69.77
1.00 68.01 67.02 65.42 63.92 62.31
2.00 64.39 63.16 61.20 59.44 57.57
02in % 5.00 55.80 54.16 51.76 49.56 4745
of O2+4N2 ' 1000 46.27 44.47 4197 39.75 37.69
20.90 35.0 33.38 31.14 29.24 27.56
30.00 29.85 28.30 2631 24.64 23.19

Giving these coefficients "

Index 0 1 2 3
CO Coefficient 4.36007E+03 -1.44728E+02 2.71708E+00 -2.18432E-02
C1 Coefficient -2.41021E+02 7.04157E+00 -1.27153E-01 9.88614E-04
C2 Coefficient 5.43788E+00 -1.37640E-01 2.39112E-03 -1.76529E-05
C3 Coefficient -5.75295E-02 1.25188E-03 -2.11020E-05 1.44452E-07
C4 Coefficient 2.33723E-04 -4.33328E-06 7.18302E-08 -4.38777E-10

! Ask for Form No 621S when this O2 Sensing Foil is used in Oxygen Sensor 3830 with Serial Numbers lower than

184.

Date: 5/21/2010

Sign:

T Dot W

Tor-Ove Kvalvaag, Calibration Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY

Tel. +47 55 60 48 00

Fax. +47 55 60 48 01

E-mail: info@aadi.no
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/-Y:-\m]] TEST & SPECIFICATIONS

Form No. 656, Nov 2005
AANDERAA DATA INSTRUMENTS

Layout No: 1313E Product: Compass Tilt Sensor 3777
Circuit Diagram No: V-3938E Serial No: 460
Program Version: 5, Build 1

Before casting:

1. Visual and Mechanical Checks:
1.1. Soldering quality
1.2. Soldering on all components
1.3. Diodes correctly orientated
1.4. IC-circuits correctly orientated
1.5. Correct resistor values
1.6. Capacitors correctly orientated (tantalum and electrolytic)

2. Performance Test:

2.1. Strap on analog (2 — 7Q): 2.6 Q
2.2. Programming DSP

2.3. Current while active (<20mA): 12.4 mA
2.4. Sleep current (<100pA): 62 LA
2.5. Voltage (DSP) (3.3V £0.2): 332V

2.6. Test Compass to PC (RS-232)
2.7. Test Compass to Sensor Board 3942

After casting:

3. Performance Test:
3.1. Current while active (<20mA): 12.7 mA
3.2. Sleep current (<100pLA): 62 UA

3.3. Test Compass to PC (RS-232)
3.4. Test Compass to Sensor Board 3942

4. Calibration:
4.1. Tilt measurement is compensated for temperature
4.2. Compass is calibrated on jigg

Date: 23 Mars 2010 Sign:

SJ(Q?\M \Ca)as

Stephen Kalas, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/iwww.aadi.no



/-Y:-\m]] TEST & SPECIFICATIONS

AANDERAA DATA INSTRUMENTS

Form No. 727, Oct 2007

Layout No: Product: Seaguard RCM SW
Circuit Diagram No: Serial No: 503

Component Serial No. Remarks

Main Assembly Seaguard 9340 849

DCS 4420 264

Conductivity Sensor 4319A 477

1. Visual and Mechanical Checks

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.

Sensors fixed in correct position

Watertight receptacle and plugs connected
HUB connectors connected to main board
Pressure sensor filled with oil

Epoxy coating intact

Zinc anode installed

O-ring groove inspected, cleaned and greased

2. Pre-performance Setup

2.1.
2.2.
2.3.
24.
2.5.
2.6.
2.7.
2.8.
2.9.

Hardware and sensors configured

Sensors detected and displayed in configuration wizard
Analog channels configured if used

Touch screen calibrated

Battery indicator calibrated

SD card operation

S-Flash operation

USB Connection to PC(only if installed)

Clock adjusted to correct UTC

2.10. Analog switch in correct position

3. Performance test

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.

Clock adjusted to UTC

Current drain after power up (max 130 mA)
Current drain with display off (max 30 mA)
Current drain in Power Down Mode (max 1.0 mA)
Pressure test

Field test and data analysis

Operation of display at 0°C

96.5 mA
13 mA
0.49 mA

Operation with test probes on transducers, -5°C to +35°C (all sensors, 16 hours, data on SD)

Windows CE Licens-Key : 00039-398-095-532

Date: 27 October 2010 Sign:

@é

Do os,

Rita Ramberg Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01

E-mail: info@aadi.no Web: http:/iwww.aadi.no



/-¥:Xm]] TEST & SPECIFICATIONS

Form No. 728, Oct 2007
AANDERAA DATA INSTRUMENTS

Product: Seaguard RCM SW
Serial No: 503

1. Final Check prior to Shipment: (point 1.1 — 1.9 only if sensors installed)
1.1. Doppler Current Sensor is tested with Test Unit 3731
1.2. Temperature readings correspond to room temperature
1.3. Conductivity Sensor reads correct with seawater loop
1.4. Check that the pressure sensor is oil filled
1.5. Pressure Sensor gives correct reading at air pressure
1.6. Turbidity reading increases when a reflector is placed 20cm in front of it
1.7. The oxygen sensor reads maximum in air
1.8. Inspect O-ring groove and clean and grease O-ring
1.9. Battery in lower slot,
a) Type:
b) Open loop voltage:
¢) Voltage with 100 ohms load:
1.10. Battery in upper slot,
d) Type:
e) Open loop voltage:
f) Voltage with 100 ohms load:

v
v

<<

Date: 27 October 2010 Sign:

Rita Ramberg Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: http:/iwww.aadi.no



AANDERAA DATA INSTRUMENTS PREssu RE cERT'FIcATE

Form No. 667, Sept 2009

Product: Seaguard RCM SW Certificate No: 53431162503
Serial No: 503
Date: 20.10.2010

This is to certify that this product has been pressure tested with the following instrument, and we confirm that no
irregularities were found during the test:

Autoklav 800 bar — sn: 0210005

Pressure readings:

Pressure (Bar) Pressure time (hour)

30 1

Date: 27 October 2010 Sign:

Rita Ramberg Production Engineer

AANDERAA DATA INSTRUMENTS AS
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/iVXm]] TEST & SPECIFICATION

Form No. 727, Oct 2007
AANDERAA DATA INSTRUMENTS

License:- No licenses are bought.

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel. +47 55 60 48 00 Fax. +47 55 60 48 01 E-mail: info@aadi.no Web: hitp:/mww.aadi.no



AANDERAA DATA INSTRUMENTS

Product Name: Main Assembly Seaguard 9340 Serial No: 849

TEST & SPECIFICATIONS

Form No. 776, Jul 2008

Main Board Seaguard 9341 Serial No: 849
Main Board tested according to form 773

1. Visual component check prior to assembly in covers

2. Initial hardware test after bootloader and image loaded and display added

2.1 Current drain after bootloader start-up (max 70mA)

2.2 Current drain with image loaded (Max 130MA) .....ooiiiiiiiiiie e

2.3 Voltage 3.3V (3.3V £0.1V)

2.4 Voltage 1.25V (1.25V £0.13V)

2.5 Check that the SD card is detected and found in application in Control Panel
2.6 Check that the touch panel responds when the Start button is clicked
2.7 Check that the S-Flash is present in application in Control Panel

3. Hardware test with covers
3.1 Current drain with image loaded (max 130mA)

3.2 Voltage 3.3V (3.3V £0.1V)

3.3 Check that the SD card is detected and found in application in Control Panel
3.4 Check that the touch panel responds when the Start button is clicked

3.5 Check that the S-Flash is present in application in Control Panel

3.6 Check that the USB port is working

Display Board 9342 Serial No: 616
Display Board tested according to form 772

1. Visual component check prior to assembly in covers

2. Hardware tests
2.1 Current drain with display on (max 230mA)

2.2 Current drain with display off (Max 30MA).....cceiiiiriiiiii ettt
2.3 Current drain in sleep mode (MaX 350HA) ..eiiiiiiiiiit ettt sttt

2.4 Check the display colors, miscoloration is best seen on a white background
2.5 Check the touch screen operation

Main assembly with Main Board and Display Board

Main assembly tested according to form 774

4. Seaguard Main assembly test

4.1 Current drain with display connected (Max 130MA) ......coeiiiririiniiii e

4.2 Visual display check
4.3 Current drain in Sleep Mode (max 350uA)

4.4  Clock setting (check new clock setting after switching power on)
4.5 Battery setting (check battery setting after power off)

4.6 Compact flash storage

4.7 SD card storage

4.8 USB connection to PC

4.9 RS485 connection to PC

4.10 Power spec test

4.11 Temperature test

4.12 Sensor setup test

4.13 Data collection test
Date: 27 October 2010 Sign:

e

Rita Ramberg Production Engineer
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23.90mA

93.00mA
3.30V
1.28V

mA

94.00mA
12.00mA
237.00uA

95.0mA

228.0pA
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/-Y:-\m]] TEST & SPECIFICATIONS

Form No. 768, Jun 2008
AANDERAA DATA INSTRUMENTS

Layout No: Product: DCS 4420
Circuit Diagram No: Serial No: 264
Digital Board

1. Tested according to Test Procedure Form 754.

Analog Board

2. Tested according to Test Procedure Form 757.

Complete Sensor
3. Tested according to Test Procedure Form 759.

Performance test and results from Test Procedure Form 759
4. Visual Check
4.1.  Inspection of o-ring grove.
4.2.  Pressure tested.
4.3.  Electrical isolation to flange after pressure test (only 4520).
4.4.  Communication tested (AiCaP, Rs-232/Rs-422).

S. Current Consumption
5.1. Quiescent, no ping (maximum 220 puA) 189.00pA
5.2.  Total with one ping each second (maximum 14.5 mA) 11.70mA

6. Compass and Tilt sensor
6.1.  Compass calibrated and verified to be within +2.0° at 0° tilt and +3.5° at 30° tilt.

7. Tilt Compensation
7.1.  Tilt sensor calibrated and verified to be within £1.0° in the range from +35° to -35°
on both axes.

8.  Performance test
8.1.  The sensor is tested with Test Unit 3731 during climatic tests to control sensor performance over the
whole temperature range.
8.2  The direction data is also controlled by changing the direction of the Test Unit 3731.

Date: 29 April 2010 Sign:

Halvard Skurve, Production Engineer
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AANDERAA DATA INSTRUMENTS PREssu RE cERTIFlCATE

Form No. 667, Sept 2009

Product: DCS 4420 Certificate No: 53435163264
Serial No: 264
Date: 20.10.2010

This is to certify that this product has been pressure tested with the following instrument, and we confirm that no
irregularities were found during the test:

Autoklav 800 bar — sn: 0210005

Pressure readings:

Pressure (Bar) Pressure time (hour)

30 1

Date: 27 October 2010 Sign:

Rita Ramberg Production Engineer
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/iVYm]] TEST & SPECIFICATIONS

Form No.722, July 2007

AANDERAA DATA INSTRUMENTS

Layout No:
Circuit Diagram No:

Serial No: 477

Program Version: 4.3.2

Product: Conductivity Sensor 4319A

1. Visual and Mechanical Checks:

1.1
1.2.
1.3.

Soldering quality
Visual surface
Galvanic isolation between housing and electronics

2. Current Drain and Voltages:

2.1
22.
2.3.
2.4.
2.5.
2.6.
2.1
2.8.
29.

RS232 average current drain at 0.5Hz sampling (max: 25mA)
RS232 peak current drain at 0.5Hz sampling

RS232 current drain in sleep (max: 180pLA)

CANBus average current drain at 0.5Hz sampling (max: 25mA)
CANBus peak current drain at 0.5Hz sampling

CANBus current drain in sleep (max: 180lLA)

DSP voltage, (3.3 £0.15V)

Excitation driver voltage, (3.3 £0.15V)

Flash/RS232 driver voltage,(1.8 £0.05V)

3. Electronic performance test:

3:1.
3:2
3:3.
3.4.
3.5,
3:6.
3:7.

Average of Receiver readings (0 2400mV)

Standard Deviation of Receiver readings (max: 60mV)

Cross-talk voltage with open loop (max: 550mV)

Amplification (ZAmp) with 0.2mS 1oop/5000 Q (1200-2000)
Reading (CompValue) with open loop/OmS (1000 —2000)
Reading (CompValue) with 14.286mS loop/70€ (50000 — 60000)
CANBus Output test with 1 mS loop/1000

4. Temperature cycling test:
4.1. Temperature cycling test in chamber (0-50°C)

5. Temperature test (2 — 35°C):

5.1

Raw data temperature drift with 14.286mS loop/70Q2 loop
in High Range (max 500)

6. Pressure test (0 — 60MPa):

6.1.

Raw data drift with 14.286mS 70Q2 loop in High Range (max 8)

Date: 2 August 2010 Sign:

CLyoind. Labery

Oyvind Loberg, Production Engineer
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18.0 mA
172.0 mA
96 LA
18.0 mA
176 mA
90.0 HA
329V
333V
183V

165 mV
11 mV
316 mV
1632 mV
1602 1sb
51973 Isb

12 1sb
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/:¥:Yw]] CALIBRATION CERTIFICATE

Form No. 723, June 2007
AANDERAA DATA INSTRUMENTS Page 1 of 2

Calibration Date:22 October 2010
Product: Conductivity Sensor 4319A Serial No: 477

This is to certify that this product has been calibrated using the following instruments:

ASL Digital Thermometer model F250 Serial No.06792/06
Platinum Resistance Thermometer Serial No.2H1072/1
Calibration Bath model FNT 321-1-40 1

Aanderaa Active Loop 22

Parameter: Temperature

Calibration points and readings:
Temperature (°C) 1.161 12.117 24.114 36.081

Reading (mV) 2.27268E+03 1.93244E+03 1.55059E+03 1.20081E+03

Giving these coefficients
Index 0 1 2 3
TempCoef 1.00708E02 -7.75132E-02 | 2.52181E-05 | -4.56941E-09

Parameter: Conductance linearization and temperature compensation

Giving these coefficients

Index 0 1 2 3
R1Coef0 9.01164E00 -1.93894E-04 1.47888E-05 -3.38281E-07
R1Coef1 9.01164E00 -1.93894E-04 1.47888E-05 -3.38281E-07
R1Coef2 -3.45129E-02 1.46335E-03 -5.46187E-05 6.67697E-07
R1Coef3 -8.02301E-02 -3.25762E-03 3.68628E-04 -6.66551E-06
R1Coef4 -1.63641E-01 -1.06086E-02 4.81451E-04 -6.49673E-06
R1Coef5 2.16951E-01 1.54760E-02 -1.84407E-03 3.28909E-05
R1Coef6 4.19908E-01 2.45167E-02 -1.26808E-03 1.82001E-05
R1Coef7 -2.38576E-01 -3.55919E-02 3.78880E-03 -6.62425E-05
R1Coef8 -2.94273E-01 -1.85081E-02 1.06243E-03 -1.60391E-05
R1Coef9 1.21049E-01 2.73499E-02 -2.63086E-03 4.53000E-05
Error graph:

0.04

0.03

0-02 o 8"y, 3 & t=1 Deg.C

EO'OIQQQRQMQQRQQQ_R_QQ'MXX AR B t=12 Deg.C
z -0 0(1) - t=24 Deg.C

-0.02 X t=36 Deg.C

-0.03

-0.04 . . . . . . r

0 10 20 30 40 50 60 70 80
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/:V:\m ] CALIBRATION CERTIFICAT

Form No. xxx, June 2007

AANDERAA DATA INSTRUMENTS Page 2 of 2

Calibration Date: 22 October 2010
Product: Conductivity Sensor 4319A Serial No: 477

Parameter: Conductivity

Reference reading (mS/cm) 4.84050E+01
Conductance reading (mS) 1.06148E+01

Giving following cell coefficient
CellCoef 4.616

Date: 22 October 2010 Sign:

Rita Ramberg Production Engineer
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AANDERAA DATA INSTRUMENTS PREssu RE cERT|F|CATE

Form No. 667, Sept 2009

Product: Conductivity Sensor 4319A Certificate No: 50676131477
Serial No: 477
Date: 29.07.2010

This is to certify that this product has been pressure tested with the following instrument, and we confirm that no
irregularities were found during the test:

Autoklav 800 bar — sn: 0210005

Pressure readings:

Pressure (Bar) Pressure time (hour)
600 14
Date: 2 September 2010 Sign:
KQA‘L MC{%VLQ %(.ij VILQ
Karl Magne Klepsvik,

Production Engineer Manager
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