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ANEXO A — CARACTERISTICAS DA UNIDADE DE PRODUCAO E
DAS EMBARCACOES DE APOIO
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NOTES
D DESCRIPTION
1 |LONGITUDINAL CENTER OF GRAVITY (L.C.G.) IS RELATIVE TO FRAME 0.
2 |TRANSVERSE CENTER OF GRAVITY (T.C.G.) IS RELATIVE TO CENTERLINE. PORTSIDE (PS) IS POSITIVE.
3 | VERTICAL CENTRE OF GRAVITY (V.C.G.) IS RELATIVE TO BASELINE.
4 | TANK FILLINGS OF SOME CARGO WING TANKS WILL BE LIMITED TO COMPLY WITH MARPOL REGULATIONS.
5 |FINAL TANK CAPACITIES OF TANKS FOR STORAGE OF CONSUMABLES WILL BE PROVIDED IN EXECUTION
PHASE OF THIS PROJECT.
6 |EXISTING TANKS WHICH WILL NOT BE USED AFTER CONVERSION ARE ASSUMED VOID.
! HFO SETTLING TANK , HFO SERVICE TANKS NO. 1 & 2 TO BE DECOMMISSIONED AFTER TRANSIT TO SITE.
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INNER BOTTOM TYPICAL CROSS SECTION
CRUDE OIL TANKS SPECIFIC DENSITY 0.949 t/m3 FO TANKS SPECIFIC DENSITY 0.96 t/m3 SLOP TANKS SPECIFIC DENSITY 1.025 t/m3 BILGE TANKS SPECIFIC DENSITY 1.00 t/m3
DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG
100% 100% 100% Fwd of AP PS:+ Above BL 100% 100% 100% Fwd of AP PS:+ Above BL 100% 100% 100% Fwd of AP PS:+ Above BL 100% 100% 100% Fwd of AP PS:+ Above BL
m3 BBLS t m m m m3 BBLS t m m m m?3 BBLS t m m m m> BBLS t m m m
NO2 COT (C) 35138 221011 33346 238.82 0.00 15.15 FO DRAINT (P) 11 67 10 36.78 8.35 243 SLOP TANK (P) 3090 19436 3167 57.18 19.06 18.03 BILGE HOLD T (C) 82 517 82 16.31 0.00 2.09
NO3 PWT (C) 23421 147311 22226 197.95 0.00 15.15 FO OVERFLOW T (P) 23 147 22 40.48 8.88 2.25 SLOP TANK (S) 3090 19436 3167 57.18 -19.06 18.03 OILY BILGE T (C) 38 237 38 20.03 0.00 1.98
NO4 COT (C) 35083 220664 33293 157.08 0.00 15.15 FO SLUDGE T 5 30 5 41.90 13.13 8.39 6180 38873 6335 57.18 0.00 18.03 144 906 140 17.48 0.00 2.06
NO5 COT (C) 23421 147311 22226 116.20 0.00 15.15 NO.1 HFO SERVICE T 43 272 42 43.30 15.56 17.22
NO6 COT (C) 34694 218221 32925 75.67 0.00 15.16 NO.2 HFO SERVICE T 49 306 47 41.60 15.56 17.22
NO1 WCOT (P) 10483 65934 9948 277.32 17.71 16.16 COOLING WT TANK SPECIFIC DENSITY 1.077 t/m3
NO1 WCOT (S) 10483 65934 9948 277.32 -17.71 16.16 DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG MISCELLANEOUS TANKS SPECIFIC DENSITY 0.90 t/m3
NO2 WCOT (P) 23125 145454 21946 238.49 19.76 15.09 100% 100% 100% Fwd of AP PS:+ Above BL DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG
NO2 WCOT (S) 23125 145454 21946 238.49 -19.76 15.09 MGO TANKS SPECIFIC DENSITY 0.85 t/m3 m?3 BBLS t m m m 100% 100% 100% Fwd of AP PS:+ Above BL
NO4 WCOT (P) 23403 147203 22210 157.08 19.89 14.99 DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG COOLING WT 76 480 82 11.06 0.00 4.98 m3 BBLS t m m m
NO4 WCOT (S) 23404 147204 22210 157.08 -19.89 14.99 100% 100% 100% Fwd of AP PS:+ Above BL 76 480 82 11.06 0.00 4.98 G/E PURILO TK 3 17 3 26.75 10.07 21.83
NO6 WCOT (P) 16955 106645 16090 81.39 19.51 15.78 m3 BBLS t m m m G/E LO STOR TK 4 25 4 26.75 12.36 21.83
NO6 WCOT (S) 16955 106646 16091 81.39 -19.51 15.78 NO.1 MGO STORAGE TANK (S) 1184 7447 1006 49.75 -19.25 19.66 M/E LO SUMP T (C) 45 284 45 27.52 0.00 1.94
299690 1884990 284405 169.65 0.00 15.26 NO.2 MGO STORAGE TANK (S) 1353 8510 1150 44 .13 -19.06 21.06 DIST. & FRESH WATER TANKS SPECIFIC DENSITY 1.00 /m3 G/E LO SETT TK 3 17 3 26.75 8.24 21.83
MGO SETTLING TANK (P) 1184 7447 1006 49.75 19.25 19.66 DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG MAIN LO STOR TK 57 359 57 28.10 10.53 23.49
MGO SERVICE TANK (P) 1176 7396 1000 44 .15 19.59 21.63 DESCRIPTION VOLUME VOLUME WEIGHT LCG TCG VCG MAIN LO STOR TK 57 359 57 28.10 10.53 23.49
MGO OVERFLOW TANK (P) 215 1351 183 36.83 5.00 1.76 m3 BBLS t m m m TURB LO STOR TK UP 5 34 5 31.70 7.78 24.33
NO.1 MGO BOILER SERVICE T 43 272 37 46.50 15.56 17.22 NO2 DIST WT (P) 122 769 122 14.20 16.41 25.91 NO1 CYL LO STOR TK 24 154 24 31.70 12.36 23.49
NO.2 MGO BOILER SERVICE T 43 272 37 44.90 15.56 17.22 NO2 FRESH WT (S) 122 769 122 14.20 -16.41 25.91 NO2 CYL LO STOR TK 24 154 24 31.70 9.62 23.49
ESSENTIAL DIESEL GEN. 24 153 21 16.44 11.17 18.66 NO1 DIST WT (P) 200 1256 200 17.36 16.97 25.80 TURB LO SETT TK LOW 3 17 3 31.70 7.78 21.83
NO1 FRESH WT (S) 200 1256 200 17.36 -16.97 25.80 RESER LOT (P) 35 219 35 25.56 4.08 2.26
644 4050 644 16.16 0.00 25.84 260 1636 260 28.79 7.84 16.86

LENGTH OVERALL :332.00 m
LENGTH PERPENDICULAR :310.00 m
BREADTH MOULDED : 56.00 m
DEPTH MOULDED 12950 m
DESIGN DRAUGHT 11980 m
SEE DWG.ASS'Y: X — XXKxxxxx TOTAL WEIGHT: N/A
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EMBARCACOES DE APOIO
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[nlormalles solre as emlarlalles de albio, do tiLo Anchor Handling Tug Supply Vessel
[IOTOOe Platform Supply Vessel [LOOL a serem [tiiladas [ara atilidades da [nalta no
[Jam[o de [itlanta sero enLaminhadas a UGMLL LML tLo ©go hala delini[Lo.



[iano de Umergnlia ndi‘idall

WITT SBRIEN'S Cistema CefinitiCo do CJamCo de Ct@nta E na u tq

[Jalia de [Jantos
ooooo o

ANEXO B — FORMULARIOS PARA COMUNICACAO DO
INCIDENTE
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ICS 201 — RESUMO INICIAL DO INCIDENTE
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FO1 - FORMULARIO PARA COMUNICACAO INICIAL DO
INCIDENTE AS AUTORIDADES



=nauta

Modelo de Comunicacéao Inicial

| - Identificacdo da embarcacao/instalacdo que originou o incidente:
Nome da embarcacao ou instalacao:

Identificacdo (CNPJ, n° IMO, Cédigo da instalacao, n°® da Autorizacdo ou do Contrato
de Concessao):

Il - Data e hora da primeira observacéo:

UialMCsano 0 Dora o]

Il - Data e hora estimadas do Incidente:

[] [lem [ondilTes de informar

UiaMsano 10 Dora 1]

IV - Localizagc&o geografica do incidente

[Joordenadas OmGUo 0o 000 d

V - Classificagdo do incidente

[lis[b de dano [1salde h[Cmana
[lisfo de dano ao meio amliente
[Jano [1salde hfCmana

[Jano ao meio amliente

a1 1 1 1 T

Ore[1TTos materiais ao [atrimnio [T rio ol]de ter[eiros

= [lorrinlia de [atalidades ol lerimentos grales [ara o [essoallr[1rio, [ara

terfeiros ol[araas [ollJalTes

: mterr[1 1T o nCo [rogramada das o erall es [or mais de [ 4 [Tinte e [l "atro horas



=nauta

VI -
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Tipo de Incidente

[l alroamento maior

[l alroamento signilil ante

[ldernamento

[llndamento de el il amento ol ' material

UIndamento ol nallr_gio de instalal o ol lemLarallb

[l risionamento de [olllna

Uonstatal o de manCha de origem indeterminada

[leslarga maior de [gla de inell0

[leslarga maior de [ gl a oleosa

[leslarga maior de [gla [rod[lida

[leslarga maior de [Jido de [erllrall o, lom[letall b ollintercenl o em (O[OS
UesLarga maior de Material L.om alto CotenliaLde dano

UesLarga maior de [[eo

[leslarga menor de [gla deinielTo

Tles[arga menor de [gla o/eosa

[leslarga menor de [gla [rodlTida

[leslarga menor de [lido de [erilrall o, [om[JetalTo ollinterlen 0 em [0l 0S
[leslarga menor de materialTom alto [btenlialde dano

[leslarga menor de [leo

[leslarga signililante de FgladeinelTo

"leslarga signi'ilante de [gla oleosa

‘leslarga signililante de (gl a [rod[ida

“leslarga signilil ante de [llido de [‘er(llrall o, fom[letall o ollinter'en 10 em [ol0S
"leslarga signiil ante de materia Tom aito ['otenlialde dano

Tles[arga signilil ante de [Teo

[eslarte [ora de esl elililallbo de [gla [rodlIida
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I 41 =1 =3I =1 =21 31T 1T 1 1 1 =2 T =21 T T 2 1 1 1 T

I N .

[Jesl[arte [ora de es[elililall o de [Tlidos de [erllral [ o, [om[]etal o, interren( [0 oLl
Caslalhos

UeslLonel 0 de emergnlia

[letonal I b alidenta’ de e[ ]osil 0S

[I[11osl o de atmosl(era el []0sil a

[[11oslo mellnila

[lalha da [arreira [ rim[ria na [er(lrallo ollinterfen( 1o em [0l OS [Tl 1]
[lalha de elemento do [onllinto solid[ rio de [arreira [T

"lalha do sistema de anl oragem

"lalha estri tl ralem instaiall o ollshore

[lalha estritlralem [0l 0O

[lalha estr( t ralem sistema de [0leta ol les[oamento da [rod( 10

Calha na demanda totalol] [arlia_de sistema [rtiLo de seglranla olLeralional]
[lalha no [0l ]olt [relenter [T 1]

"lalha no riser de Lerllrall o ollinterienll o

[latalidade

Cerimento [om alastamento de [/Tm(a 3 [tr s dias

Cerimento [om alastamento [or mais de 3 [fr( s[ dias

[erimento grale

“lomem ao mar

(N[ T ndio maior

N[ T ndio signilir ante

mterr[ 11T o nlo [rogramada s! [ erior a (4 [Tinte e [ atrol horas delorrente de inlidente
oleralional]

[larada emergenlialde niTelintermedilrio
"larada emergen(ialde nile maior
‘larada emergen(ialde nilemenor

[JarCmetro de monitoramento de [J[1[] [ora do limite de [roleto
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Uerda de [arga e[ LosiLa

‘lerda de [irllJallo

"lerda de [ontenl 1o de ([ 1]

lerda de [ontenl[ 1 b maior de g['s inllam( el

"lerda de [ontenl 1 b [ rim[ria maior de [gladeinlel [0
Uerda de [onten 1 [rim_ria maior de [gla oleosa
Uerda de [onten 1 [rimLria maior de [gla Lrod[lida

[Jerda de Conten[To [rim[Tria maior de [Ilido de [er(rall b, lom[letal o ollinterCen[ [0
em [0l oS

[lerda de [onten[ I o [rim[ria maior de material om ato [otenlialde dano
[lerda de [onten( 1o [ rim[ria maior de [leo

Uerda de [onten1 b LrimL(ria signilil_ante de [g[a de inle[ Lo

Uerda de [onten1 b [rimCria signili_ante de [gla oleosa

Uerda de [onten 1 [rimLria signii_ante de [glLa [rodLida

[lerda de [onten[ o [rim[Tia signililante de [Tido de [er(lrall o, [om[letallo ol
interfen(To em [0l 0S

[lerda de [onten(To [rim[ria signilil ante de materialTom afto [otenlia’de dano
[lerda de [onten(T o [rim[Tia signililante de [Teo
"lerda de [onten[ 1 b signililante de g s inflam( el
"lerda de [onte radioatil a

"lerda de [osilionamento

"lerda maior de [ontrole de (0[O

"lerda menor de [ontrole de (ol 0

"lerda signililante de [ontrole de (ol 0

Crin[1Tio de in[ 1T ndio

"Il ase alidente de alto [otenlial]

"Ileda de helil T tero

[1[eda de o[ letos
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- [J[eima ollemiss[o de gLs Lor motiLo de emerg[nlia

VIl - Substéncia descarregada e/ou produtos envolvidos no incidente:
Se houve derramamento de substancias:

[loTme estimado em [T 1111 1m3.

VIII - Situacéo atual da descarga:

[I'sem [ondilTes de informar

[ aralisadal’

[Jln[o [oi [aralisadal’

VIl - Breve Descricéo do Incidente:

VIII - Causa provavel do Incidente:

[ lem [ondi[ T es de inlormar

IX - Namero de feridos:

[Jem [ondilTes de informar

X - Agdes iniciais que foram tomadas:
[Nalionado [Tano de emerginlia

[ loram tomadas ol tras [rolid[ nhlias a sal er[]
[sem elid[nlia de alTo o[J[rolidnlia at[Jo momento.
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XI - Data e hora da comunicacdo:

UiaMsano 0 Dora 1]

XIl - Identificagdo do comunicante:

[Jome [omL[letol]
Ln[Tol!

Telelone de [ontatol]
[alll

Cmailll

Xl - Outras informagdes julgadas uteis:

Assinatura;
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ANEXO C - INVENTARIO DOS RECURSOS DE RESPOSTA
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[1 inCent(rio dos rellrsos a serem dis(oniliilados [ela emliresa de res(osta a
derramamento de [Jeo no mar serlenaminhado a UGMUUIIUML t{o [0go o [rolesso de
[ontratal [ o sela linalilado.
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OIL SPILL RESPONSE LIMITED



SCHEDULE 1

Charge out rates

Charge out rates as per members as detailed in the attachment hereto entitled "Scale of
Fees."
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ANEXO D - DADOS DE SISTEMAS DE TECNOLOGIA INOVADORA
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CURRENT BUSTER 6



NOFI Document no. / Dokumentnr.:

L650 - F - 500

NOFI Document name / Dokumentnavn:

Page/side 1 of/av 1

N
<

NOFI

NOFI Current Buster® 6 P&

DATASHEET (see also drawing L650-A-102)
B 02.01.12 Updated with weigt and storage volum
A 20.05.11 Preliminary. For information only. aw dn dn
Revision Date (d,m,y) Issued for By Checked Approved
Revisjon Dato (d,m,4) Utgitt for Av Sjekket Godkjent
TECHNICAL DATA
Dimensions: Freeboard: Separator tank: @ 1000/800mm, guide booms: @ 800/600mm

Storage weight (dry):

Storage volume on boom reel:
Front Opening(Swath):
Separator tank:

Flotation/cross beams:
All external fabric :

Material buoyancy chambers:
Mooring and lifting points:
Retrieval line at the stern:
Reflective markings:
Documentation:

OPERATIONAL DATA

Area of use:

Oil types:
Towing /operational speed:

Debris collection system:
Temporary Oil storage:
Inflation:

Deployment:

Retrieval:

Adjustments during
operation:
Skimmer Interface:

Storage:

Storage and operating temp.:

Length: 62,9m

Width: 4,6m

Maximum Depth during operation: Ca. 2,6m

Total: 2017kg. Sweep and guide booms: 872 kg Separator: 1145 kg
Min. 10ms3

34m

Gross volume 65m3, Net ca. 35m3 oil. Separation system is based on gravity
separation. In large spills the oil thickness will be min. 1m.

33 independent air chambers and 6 air filled cross beams with valve type MONSUN
XI1.2.

Heavy Duty PU/PVC-coated polyester, 1150g/m2,

tensile strength 7400 N/50mm, tear strength min.1900 N.

Airtight PU/PVC blend coated polyester, 1150g/m?

8 off, evenly distributed around the system.

4 fastening points, split link connection to the retrieval line.

50x200mm reflective pads distributed around the system. On the in and outside.
Complete user documentation, L650-K-610

Offshore and open coast up to Beaufort 5. Protected inlets, fjords, sounds and
harbours in extreme weather up to wind Beaufort 7. Also any strong current exposed
area with sufficient depth.

All types from diesel to high viscosity oil, ca. 5 — 180000cPS.

Effective collecting, concentrating and separating oil: Min. towing speed: 0,1-0,5
knots, Calm water: 5 knots, When towing directly against short period waves the
max. speed gradually decrease when wave height increase.

Prevents debris from entering the Pumping area.

The integrated non return valve enables the separator tank to be used for temporary
storage of recovered oil. HOLD for verification.

By backpack blower or electric/hydraulic fan through Monsun XII1.2 valves
Deployment with guidebooms or separator tank first. An area with minimum width of
5m and length of 5m is recommended in front of the boom reel. Deployment time
from reel ca. 25 minutes if two fans are available.

The NCB6 can be retrieved with guidebooms or separator tank first. Retrieval time
ca. 30 minutes.

The system is designed for operation without any adjustments required even if the
speed and oil types vary.

Within the operational limits, the oil thickness in the separator is high with no current
or vortex. Almost all types of skimmers and pumps may be used efficiently in the
separator with low water content of recovered oil.

On boomreel with shaft diameter of minimum 500mm. Turntable recommended for
easier retrieval.

-351t0 +70°C (-13 to 158 °F)

Subject to contractual terms to the contrary, this document and its content are the property of NOFI Tromsg AS and may not be reproduced or shown to any third party without
our prior written approval. Dette dokumentet er NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhdndsgodkjennelse
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0 GERAL

[ilste man(aldes(rele o [ 80 do NOFI Current Buster® 6P,

O NOFI Current Buster 6 (NCB6) é o produto mais recente baseado na TECNOLOGIA CURRENT
BUSTER. Algumas das imagens neste manual apresentam outros sistemas do NOFI Current Buster.

Todos os telidos sCo [Llner[[eis a danos [[Lando arrastados solre [ordas aliadas, LonlLreto [s[ero e
aslafo etll Tais sl er(Ilies e [ordas aliadas de[em ser [o[ertas Lom [0na oLIsimiar.

[[I's o [so em [leo, o el lLiLamento dele ser im[o o mais rllLido [ossel!ler o LroLedimento Gera_de
Cim(Cela [Cara Carreiras de [onten o de [leo e telidos de LML, doll n(JFO00-N-680 e o GLia de
CmCela do LU0 rrent Ul ster,

doll nLJ L600-N-682.

OBSERVACAO: 1 NOFI Current Buster® 6 Pat. [1[ma Larreira de Lonting nlia e n_o [0i [roletada [ara
anloragem [ermanente.

[rante o armalenamento ao ar lilre, o e[l ilamento dele ser [0l erto [om [ma [Ona [‘ara elitar danos
lalsados [ela [ Isolar. [le armalenado em [m [ontainer [e[hado, dele[se [rolorlionar [enti@al o
alrolriada [ara e[litar o [feslimento de milroorganismos.

SEGURANCA: Qualquer manuseio da barreira de contencéo e especialmente operacdes em alta
velocidade envolvem forca intensa e impdem um risco a seguranca. A fim de evitar les6es pessoais, as
boas praticas em operagdes maritimas devem ser praticadas em todas as operacdes. As
regulamentacdes e praticas locais de seguranca devem ser seguidas.

1 DESCRICAQ DO SISTEMA

Geral
1 NOFI Current Buster® 6 Pat. [1roletado [ara [oletar, se[‘arar e [onter o [1leo derramado em [el0lidades
(e (ariam de [[5 a 5 n(s em LondiLLes [Llim_tiLas ralolLeis.

Us reslItados dos testes do UL ILrrent LCster 4, no tan_e de teste JLMULTT, indiCam e o sistema
Conter[Jnormaimente (5[] a [8[] do [leo, dellendendo da [el0lidade, do tiCo de [eo e das [ondi[Tes das
ondas. Geraimente o sistema [entregle [om [alos dere(o( e e [alos de re([[erallb. [is glias da
Carreira de fonten(To [Glideloboms[ie [arred(Tra [s[leelTlestl o integrados no [listema NOFI Current
Buster 6. [Jara mais informalles, [ons[Ite a [ilha Tl hila, doll n[JL650-F-500.

Freeboard Wave damper, splashover protection
1000 mm\ /
e\ Pump area Debris stopper
/ _~small sized objects
and wave damper

¢~ __—~Debris collection area

Water outiet L \
(not shown) / - N Medium open nettin
VA A > PR it
Freeboard Debris stopper 2 [
786 mm medium objects .
and wave dampner/

'Open netting

Freeboard

Transportation and decon" /786 mm Eisaboard
detachment and E Glr)%emﬁr Minimum
assembly point (TDDAP) - metal
.4 Otterboom fastenings
o Dyneema
” pridle
New developed outer fabric I
PU based, extreme strength =/ 7
‘\
'Bb‘«\ ~ Front rope
0
Gl
<
Fig. 1: Current Buster 6® "3 NOFI
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NOFI Current Buster 6

[ sistema NOFI Current Buster 6 [1[ornelido Lomo [ma [nhidade Com[Jeta e [onsiste em 5 [artes [rinLilais[]
Gllia de [arreira de [onten[To [glide[loom[de alta [elolidade Itter [ atente e erida.

Carred(ra

[rea do [oletor

Uis[ositiCo de [bleta de [1eo de [analllhiLo

Clelarador e tan[ 1 e de armalenamento

o hwnQ

Cer desenho nLJ L650-A-104 [ara detalhes e dimens(es.

Fig. 2: D000 Crrent [l ster [ (elolidade de re[o[ e de 4 n(s

Guias de barreiras de contencéo (guidebooms) de alta velocidade Otter Fatente Requerida,
(s glias da [arreira de [onten[To [glide[oomsllintegradas da (Itter s[0 otimiCadas [ara olere[er [ma
maior alert[ra [fontalem Com[arallb [s [arreiras de [ontenTo de [Jeo [onlenlionais.

Fig. 3: Glias de [‘arreiras de [onten[ [0 [glide[ ooms[ de aita
[elolidade integradas

Varredura
(] Larred(ra integrada [ aseada na te nologia NOFI VEE-SWEEP® [om to[ o alerto.

Fig. 4: Darred(ra integrada

Area do coletor
A area do coletor esta localizada na parte da popa da varredura em forma de “V”. O objetivo principal da area
do [bletor [ riar fondi[Tes ideais de [T b no disbsitifo de Toleta de [leo de ranallhilo.

l z j
g Fig. 5: Dosil T o da [rea do [oletor

[ Jeito a termos “ontrat ais em [ontr(rio, este do T mento e sell [onte[do so de [ro riedade da NOFI Tromsg AS e nlo [ode ser re[rod[ I'ido o[ la resentado a tereiros sem nossa [rilia
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Dispositivo de coleta de 6leo de canal cOnico

[ olJetiLo [rinCiCaldo disLositiLo de [oleta de [leo de [LanalllniLo [lelelar a Lamada sl erior da [(gla
Lontendo [Jeo [ara o selarador, enlLanto drena a maior [Larte da [gla e[l edente sollo sistema.

g l %
I

Separador e tanque de armazenamento

[ mist(ra de [Jeo e [gla [e entra no selarador [1selarada [or gralidade [delantalToll [] grande [olme do

selarador garante tem(b de selarall o s[liliente [ara [Te o [Teo sela eletiramente selarado da [glfa do mar.

[ [gla elledente [Idrenada atralls de [[]ll]as na [arte inlerior do selarador. [ rante a o[ eral .0, mesmo em

altas [(el0lidades, o [leo [iLa [almo em [ma Lamada es[essa dentro do selarador e, Lonse[l_entemente, as
Condi_Les ideais de Lom_eamento s o allanadas.

Fig. 6: Uosil [ o do dis[ositito de [0/eta de [anal [ ni o

Fig. 7: Uosil I o do selarador
Valvulas de drenagem de agua

s (1Ml Tas de drenagem s o distri(l Idas na [arte inlerior do tan(I e sel‘arador. [] solrelress[ 0 no tan(le
selarador [all[om [I'e as [/ 1as se alram e deilem sair o e[Tesso de [gla.

Fig. 8: [I[1Il/as de drenagem

Cabos de reboque e cabo de recuperacéo

[Jormalmente dois [alos de re[ o[l e de 5[1m e d[as [alresteiras de 4 m s[ b [ornelidos [om o sistema. [
[alresteira e o [alo de rel ol e [bdem ser desl bneltados.

< alresteira .. laloderelbl e

g
I

Fig.9: [laloderel ol e e [alresteira

Um [alo derelllerallo [lloneltado [l [ola do L]0 rrent Cister (L [0 [alo [ode ser

Conel[tado o[l desloneltado [r(imo [1[o[a do NOFI Current Buster 6 [om [ma [onell o r(lida
(Gan[ho[GL]

[Jalo de

reLLLerallo de Jonellorilida
- mm. “omgan‘ho G o j

[argaderiltira
mmi[na Od g

;

/

[ItCador

"

alresteira Fig.10: (a0 de relTTera To

[ Jeito a termos “ontrat ais em [ontr(rio, este do T mento e sell [onte[do so de [ro riedade da NOFI Tromsg AS e nlo [ode ser re[rod[ I'ido o[ la resentado a tereiros sem nossa [rilia
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Construcéao

[0 NOFI Current Buster 6 [ [eito Lomo [ma [nhidade, e[ eto as [ meras trans_ersais [[Jde [adalle Lode ser
dilidido em dois [ara [ins de translorte ol desontaminallo. [] sistema [onsiste em [m telido elterno
reestimentol [l e [rotege as [ maras de ar.

Tecido externo
[ telido elterno LJdolLrado soLre as [ maras de ar e Lonel[tado na [arte s _erior Lor ohais de [IIstiLo e

gram[os [resos [or [ma [Lorda relestida de [IstiLo, [ e [ode ser des_onel[tada dLrante a im_ela [l_ando o
sistema estiler [ontaminado.

/ Telido el terno relestimentol]

A

Todas as [Mn[Tes de s[[orte de [arga [Tontos de anCbragem, [ontos de [ifallb [ara as [T maras in[lleis
transLersais, et l[’s[lo moLimentadas [0 telido el terno

ara de ar

Fig. 11: Telido elterno [I'e enlolle as [ maras de ar

OBSERVACAO: (e os gram_bs [orem deormados [or [ress[0 o[l alor, o [ormato original [ oder(]ser
restalrado [om a alllda de [ma [istola de ar [T'ente.

Cémaras de ar

{1 NOFI Current Buster 6 [oss(i dois sistemas de [T maras de ar. [Im est([0[alilado nas glias da [arreira
de [onten(Tb [glide[ooms(e o ol tro est1no Tan(l e [Jelarador. [is glias da [arreira de [onten(T0
[glide[ooms[is[o [om[ostas [Cor [B [Tmaras indiCidCais, en[Tanto [Tk na [rea do se[arador as [T meras
sl o [oneltadas [mas [ ol[tras, [ormando [ma estr(t'ra "Thamada de [istr(t[ra de JItlalTo.

[Jonel o entre
[I'maras de ar

Fig. 12: [lis[ o geraldas
[I'maras de ar

eito a termos “ontrat ais em Contririo, este do T mento e sel | onte[do sl o de ro riedade da NOFI Tromsg AS e no0 [ode ser re[ rod I ido ola resentado a ter eiros sem nossa [T lia
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Estrutura de flutuacédo

[Jestr(tlrade [Mtlallo [onsiste em [5 [ maras de ar indilid[ais [onel[tadas [mas [s ol tras [ormando [ma
estr(tlra. [Us [ maras de ar s[ b [oneltadas [or [ma [orda [ e [assa [br olhais soldados nas el tremidades de
[ada [Imara de ar. [Ista [orda [ode ser desloneltada e re[oneltada [(el0 [so do el0 de [orrente [om [arallso
integrado. [sso [J[r[tiLo d[rante a imela [(LOUJOUOTUOMIIUOOO Cando o sistema estl] Lontaminado.

Fig. 13: [Jonell o da estr(t[ra de [Mt[allb

[ Jeito a termos “ontrat ais em [ontr(rio, este do T mento e sell [onte[do so de [ro riedade da NOFI Tromsg AS e nlo [ode ser re[rod[ I'ido o[ la resentado a tereiros sem nossa [rilia
alrora’lo Coresrito.
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Cémaras transversais (Crossbheams)

s [Imaras trans[ersais [[fosseamslI reenlhidas de ar adiLionam rigide[J[ Constr[] 0. JJIm disso, as
[Imaras translersais 0 aliladas na lihha dlIgla no selarador t_m [ m eleito de amorteLimento de onda,

red( lindo as ondas [ e entram no selarador. [Is [ maras trans[ersais [odem ser remolidas [ara imlela e
etll e sLo LosiLionadas Lorretamente Lor [ digos nCmLriLos [resentes nas [ meras translLersais [ e
Lorresondem ao [ digo no telido elterno. [J[serlar [ e as [Lorreias de [iLal b nas [ meras transLersais nLJ [J
e [Jslo [r[Tradas fomo mostrado na figlra Fig. 150

[ 54 3 [ [

Fig. 14: [ meras trans!ersais, [ /ol

Fig. 15: [1Cmeras trans(ersais [om [odililall b nCm(ri(a. [Is [orreias de
| [ifallo [riladas alliram(se alenas [5 [I meras translersais [Je [l

3 g

Sistema de coleta de detritos e de amortecimento de ondas

[Jm Conello [om as [ meras trans[ersais n[13 e n[ 4 elistem [ortinas [ e tCm Como olJeti(o im[edir a
entrada de detritos na [rea de [om[eamento. [Is [ortinas tam[ I 'm atlam [omo [ m sistema de amortelimento
de ondas [1e red[Tem o molimento interno do Contedo de [Jeo e [gla no tan( e do selarador.

Fig. 16: [Jortina na [ mera trans[ersaln(l4 [‘oto s[lallltila.

Recurso de amortecimento de ondas e protegcédo contra entrada de agua pela popa

[J [rolTsito do telido CerTrado na [ola do tan( e selarador e de armalrenamento, Cer FIG. 15, (red(Tir a
entrada de [gla e red(Tir a atifidade das ondas em [ondi(Tes [lim[tifas adersas e nas ondas. [ dis[bsiti’o
tam(1'm adiliona rigide[ao sistema.

Fig. 17: Distema de [rote(T o [ontra a entrada de gl 'al amorteledor de ondas na [0l a.

[ Jeito a termos “ontrat ais em [ontr(rio, este do T mento e sell [onte[do so de [ro riedade da NOFI Tromsg AS e nlo [ode ser re[rod[ I'ido o[ la resentado a tereiros sem nossa [rilia
alrora’lo Coresrito.
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Ponto de separacdo e montagem para o transporte e descontaminagao (TDDAP)

[ Lone[ Lo entre o Tan(I e e[ arador do (i ster e a gLia da Larreira de Lonten[ b e de [arred[ra integrados [J
[m LConto de selaral .o e montagem [ara o trans(borte e desContaminal o [T [Sso inLi [Lma Lonellb
entre a [arte inlerior da rede do [oletor [saia do [oletor.

Fig. 18: TOOO

Dispositivo de bloqueio de dleo

Uste dis[ositiLo estl ][ osilionado no liha do [analllnifo emdire[lo [I[bla. [ rante a [0leta e olerall o do
[leo, o disLositiLo liLarllna Losi[ L b alkerta, Lermitindo [[Le o [Ieo entre no tan e se_arador. e [or [ alller
motiLo o sistema UL UtiLer (e ser [arado, o disLositiLo irll (ara a LosiL [ o [e[hada elitando [ _e o [leo

re[ohido eslalke.

—— T -V ———— ——
Fig. 19: Uislositito na [osil[[ o [e[hada

Lacos de amarracao
Cole [@los de amarralT o [eitos em telido resistente e Cma mang(eira de in[T ndio relorCada [ontra alfas o est[ 0

distrifTdos ao ©ongo do 10 rrent CCster [, Cer fig. [Tl

[alo3

lalo ]

Fig. 20: [alos de amarral 1o

(s [@alos de amarralTo indifados na Fig. 20 s(o destinados ao traalho [‘esado, [or eCem(]0, re[ ol e, ifamento de
ol tros disLositiLos, etL!

OBSERVACAO: [1[tros [otenliais @l os de amarral o ol Isimilares ndo devem ser [sados [ara [ alll er
lifallo, in(Ilindo o [ordl o de [e[hamento no to[ b da [orda [ilre o[lo [ord[ b na tam(a da [[I[]a. A Unica
excecao é a fixacdo de pequenos objetos, como refletores de radares ou luzes de marcacao.

Cabresteira para recolhimento

[Ja [bla do selarador, h[][m [ma [alresteira [eita de [orreia e [orda resitentes. [| [alresteira [ bde ser
l0agada tem[orariamente [‘ara dentro do sel‘arador se holler [ alller [hanle dele interlerir Lom os
[rolIJsores das emlarfalles Olaliladas ao [ado.

Valvulas

Us [I'maras de ar est[o e[ iLadas Lom [[I[]as do tiLo Mons[n I [ara enChimento e e[al [all o de ar. FIG.
28. Todas as [ maras de ar, inL1lindo as tranLersais, estl o e[ lLiladas Lom ] L[l las, [ma em [ada
eltremidade. [ara [rote[ 1o [ontra [ontaminall o, a [[1Ja [ossli [ma tamlaroslada (e [][resa [J[ ]Il la Cor

m [alo.

[ Jeito a termos “ontrat ais em [ontr(rio, este do T mento e sell [onte[do so de [ro riedade da NOFI Tromsg AS e nlo [ode ser re[rod[ I'ido o[ la resentado a tereiros sem nossa [rilia

alro’allo [oresLrito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forh&ndsgodkjennelse.
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Areas refletivas
Us [reas releti_as estl o sitladas sol|[ada [1Ill]a e [rea o osta no interior do sistema. [er fig. 21.

Fig. 21: [reas relfetilas

Areas destacadas

[Is sistemas [1[1[][ 1 oss[em tr(s [reas destaladas [om te[to. [Istas s 0 inlormalles [lara nalios [tilit rios e
indiCam Lreas na Larreira de Lonten Lo [_e [lodem aletar sCa o eral 0.

s eltremidades dianteiras das glias da [arreira de [onten[To [loss[em teltos tanto na [arte interna [T anto na
elterna. U te[to e[ terno alLresenta o sistema a Loreste e a LomLordo. [! te[to interno, Lorda dianteira, indiLa

[I"e h{1ma [orda [oneltada entre as glias da [arreira de [onten[T o0 de [lom[ordo e de [oreste. [ in(Tio da
selTo da rede [IJmarCado [om te(to e [ma seta direlionall

Fig. 22: [oreste Fig. 24: [le[1 o de rede

Fig. 23: [Jorda dianteira

Area de bombeamento

[ [rea dedilada de 3 (13 m [ara [lom[ear e [oetar [Jeo [de [or [@arania em [ontraste "om o resto do sistema
que é de cor amarela. A “Area de bombeamento” é especificado em letras pretas nas [reas [or de l@ranfa.

Fig. 25: [rea de "lomeamento de 3 [13 m no sel‘arador

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia

alrolallo [oreslrito.
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2 ARMAZENAMENTO., LANCAMENTO E RECUPERACAQ

Armazenamento
] sistema NOFI Current Buster 6 [ode ser armalenado em [m [ontLiner de armalenamento [ stomilado, em
[m [alete ollem [m [arrete[ [ ara [arreiras de [onten[ 0. [1 diLmetro interno do [arrete[del e ser de [el0

menos 5 [Jmm [ara elitar danos [s ([Tl as.

Fig. 26: Current Buster 6 NOFI
armalenado em [m [arrete[ [ ara [arreiras
de Conten[To de (I m?®

Langcamento
[J NOFI Current Buster 6 [1[roletado [ara @anCamento fom as glias da [arreira de [onten(Tb ol1fom o tan(le
selarador [rimeiro.

[Jefomendalse [ma [rea [om l@arg[ra minima de 5m e Com[Trimento de 5m []rente do Carrete[da [arreira de
[onten[ 1. [1 tem[ 0 de [@an[amento do [arrete[1de alroll [5 min[tos, [aso dois sol radores estilerem
disConl(leis.

[Jrede de [arred(ra integrada (ont[m [esos e allindar(l. [lo [@nlar em [glas rasas, a rede [ode [ilar [resa no
[Indo. Um tais Londi_ L es deslalor[[eis, Lma Ebrga [ode ser amarrada em torno dos [ralos de [Larred_ra e da
rede [ara elitar (e a rede allnde. OBSERVACAOQ: [Ista [orda dele ser [brtada ollremorlida antes da
oleralTDo.

Insuflagcéo

[ins[l@allo [Jnormalmente [(eita Cor [m solrador tiLo molhi@. [JolLradores elltriCos e hidrL [ lilos tam[I'm
[odem ser [sados. [lara e[onomilar tem[ o, reComendalse o [ so de dois sol radores, [ m de [ada [ado, dl rante
o [@anCamento.

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia
alrolallo [oreslrito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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U [Imara de ar [J Lress(TiLada at_lo nlIle[m[Llimo de [m solrador de molhia, i.e., alLroLimadamente (L.l mLar.

ADVERTENCIA[L] [ 50 de ar [ress(rifado [lara
ins[@alTo nCo [Jrefomendado delido ao [erigo de
solrelress[ 0 e rl] tlra [allsando eslkes [essoais.

Ue, Lor LAl er motilo, [or [tililado ar
[ress(rifado sem man[metro, as seglintes
orientalTes [lodem ser seglidas [ara a [ress[ D
Lorretal]

0 50a [0mCar, Lma [essoa normallode [ressionar
de 5 a [ [m [ara [ailo Lom o ©Beho ollde [Ja4 [m

[ara [ailb Lom o [olegar na [ mara de ar, Ler [otos. Fig. 27: Testar a solrelress[ 0 [ressionando a [ mara de ar Lom
[m oelho [es(lerdallo[l[m [olegar (direital.

Us [T 1as Mons[n [l [loss[em [ma [Losi_ I o0 alerta e [ma [e[hada. [J1[lando a [ase da [[]l]a [[Jalal]
[ressionada [ara [ail0 e girada [ara a direita, a [Tl Ja [Itralada na [osi T o alerta (Tomo [eito d[rante a
re(IeralIol] [Jo girar [ara a es[lerda, a [111Ja [Jlelhada. Uinda [J[oss(lelrealilar a ins[lal[lb [om a
[[I'la na Losi_ Lo [e[hada, (ma Lell[l e a Lress_b do ar Lressiona a Lase da [l ]a alionada Lor moa,
Cermitindo a entrada de ar.

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia

alrolallo [oresLrito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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SEGURANCA: (e a tam[a roslada n[ b estiler [oneltada, o [leo [oderllentrar na [[1lJa e, na [ r[lima [e[]
[I'e ela (or alerta, o [leo [oderlleslirrar no rosto e nos ohos.

-

N/
4

» ‘Tampa roscada

- 'Base da valvula

: Fig. 28: [JLIl1a Mons[n [l es[erdall_lom tam[a

7 1 Valvula roslada [direita‘lal resentada na [osi[ o alerta. [
[ase da [l Ja [Tlalalno meio da L[]l a [0

- [ressionada e girada [ara a direita.

[ara ol ter Lresslo sLliliente nas [ maras de ar, a insJA[ L0 de[e ser realilada Lom a [Jala da [l la na
[osi[To fechada. [eile o solrador [Mnlionar a toda [el0lidade at[1 e o [blalda mangleira de ins[ @[T 0O
tenha sido retirado da [T ][II'1a. [] (1]l a alionada [or mo(a se [é[ha altomatilamente e nenh[ma [ress[ 0 de
ar [ [erdida dl rante a alert[ra e o [e[hamento das [T as.

Todas as [ maras de ar [oss[em dlas [[ Il ]as. [ olletiCo [J(alilitar a ins @Al oldel@Al[ 1o do NOFI Current
Buster 6 NOFI [T"ando o es[alo [or imitado. Antes da insuflagao, certificar que a valvula oposta esta
fechada. s [l las LorresCondentes Lboss_ em a mesma Lodililall o de Lores.

Recolhimento
U sistema [ rrent Ulster [J [ Lroletado Lara ser reLolhido em am(as as dire[ I es, Lom se[arador olJgLias da
Carreira de Conten[To [rimeiro.

Recolhimento com as guias da barreira de conten¢&o primeiro
Urelllerallb Lom as glLias da [arreira de Lonten[ b Lrimeiro n_o [0i testada min[Liosamente e dele ser
realilada [om Laltela. [Jlada [s[rio deLe desenloller s[a Lrl ] ria estrat_gia [ara essa ol eral 0.

OBSERVACAO IMPORTANTE( o re[[ 1 erar o NOFI Current Buster 6 [rimeiro [om as glias da [arreira de
[onten(To [glide[loomsT, [e(alse aglm temb at[1[Te a [gla no se[arador sela drenada atralTs das

[T Tas de drenagem. [Sso dele ser [eito gradaimente, [e[antando [entimetro a [entimetro, sem allilar
mlita [or[a.

Recolhimento com o Tanque Separador primeiro

Um [alo derelllerallo de 5{m [JLoneltado a [alresteira Lor Cm Ganho em G [sLlitih[ [ ler a Figura
290J[1 lalo [ossli[ma [argaderlltiramnimade [IIl/[gelloeloralod rantearelllerallo.
Temo de re[TTeralTo [a. 3(Jmin(tos.

laloderelllerallo

de [I'mm. [tlra

minima Ganlho G

arga [ 111g onello J

[Tt adores

[lalresteira
Fig. 29: [lalb derelllerallo [om ganlhos em G

OBSERVACAO IMPORTANTE I a re[ 1l erall o do NOFI Current Buster 6 [e[alse algim tem(o at /[l e 0
selarador sela eslaliado, [ma [el][le a [glatem [l e [Iir solre o dislositiLo de [Io[ I eio de [leo e atralls
do ManalTTnilob e da salda estreita de Cgla no selarador. [Sso dele ser [eito gradalmente, € antando
[entimetro a (entimetro, sem allilar mlita [orfa. [Im Condi[Tes deslalor(Ieis, [0[Sas de [gla [odem se
[ormar, eligindo interlen 10 manlall

(e o sistema (or reohido [ara [m [arrete[de [@anlamento e re[ohimento de [‘arreiras de [onten[ 1o, ele deler(]
ser enrolado [irmemente. [lma emlarlallo o[l m [ellllo [ode allldar a manter a tens 0 no sistema enl I anto
ele estl1sendo relolhido. [0 enrolar os [alos de re[ bl e, [ertililar [ e eles n[o il lem [resos entre as
[aredes laterais do [arretelda [arreira de [onten(1 o e do [r[[rio sistema da [arreira de [onten[ 1 o, delido ao
risto de ol stril 1o dos [albos derel ol ..

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia
alrolallo [ores(rito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.



nO FI [ide [Joll [Dok. nr. L650-M-640 ell: C Pagina/ side 14 deav 28
TJome do [Jo[l [Dok. navn_Current Buster® 672 NOFI Manual do usuario

3 OPERACAO

[ sistema NOFI Current Buster 6 [l Lm Lon[eito [astante noLo e este manla_h_o deslrele a ol eral Lo ideall
Com todos os tifos de em[arlalles (el ilamentos olltodos os modos de oleral . [lada [s[ I rio dele
desenloller sel! [ r[Irio [Toledimento ol eralionall‘adrlo [laseado nas s[as [r[] rias nel essidades.

Operacdo com embarcacao simples
[J NOFI Current Buster 6 [0i testado Lom [Cm [niLo [arCo e [Lm [Joom[lane. [J teste [0i realilado Lom [m
Coom[Jane [adr(o e [rolorlionol]ma [@rglra de [arred(ra de [er[a de [8 m.

Tipo e tamanho do rebocador
s reLolLadores delem ser de Lm tiLo [I_e tenham [oa estalilidade dire[ionale ser ade[l_ados [ara re[olar o_letos.

Dois barcos rebocando, um barco bombeando
[s Figs 30 e 31 elilem o sistema sendo re[ol[ado fom a allda de [Jre[oladores.

Fig. 30: [ois [arlos re[olando o sistema. [Ima emlarall b de Fig. 31: [1 NOFI Current Buster 6 em (ma [onliglrallo
[oleta de [eo [lamarrada ao [ado do selarador ao re[ ol ar. de dois [arlos dl rante o teste em Troms/[ .

Forcas de reboque
Us medi_Les realiladas dLrante o teste indiCaram as [or(as de re[ o] e aLroLimadas(]

(13 nls, alorladerelollke [0i medida a alrolimadamente (8 toneladas [oremlarlallo e a5nls, aalroimadamente
3 toneladas [oremlarlallo.

(s [alores se allilam a moLimentos diretos Lom [elolidade [hilorme em mar Laimo. Um [aso de mLdanlas
reCentinas de [e0lidade olldire[To, e em mares agitados, de[e’se eslerar maiores [or[as de re[b[ k.

Enchendo o tanque separador

(ando o re[olTe [inifiado, o sel‘arador ser(]gradamente enChido fom [gla. [lefomendalse [Mma
Lelolidade inilialde [&a. (|5 (15 nCs [ara enlCher o selarador. [l [ro[esso de enChimento demora Ler(a de [
5 minLtos, deendendo da [elolidade de re[o [ e. [IL Tante este [ To[esso, a Larte inerior do se_arador Lode
Careler inst[]_e[,imas o sistema ainda irl] Loletar [Jeo. [le o re[o[ e [arar, o [@stro no selarador im_edirll (e o
Mhdo do selarador (Mt e. [Jo entanto, algima [gla [ode eslalar, e [I"ando o re[b[ e [artir
nolamente,al@ns minltos serlo nelesslrios [ara atingir o nlle hormalde enChimento.

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia
alrolallo [ores(rito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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Ajuste
Mesmo se a [e0lidade atralT’s da [gl'a e o tiCo de [Teo [ariarem, nenh[m alllste no sistema serlIneless[Tio.

Velocidade maxima de reboque
[ [elolidade m[ima de re[ o[l e [Ideterminada de dlas maneiras(]

00 Lelolidade mLLima de [oleta de [Jeo [lde 5nis atralI s da [gla. [l olerall b a [elolidades maiores n[b
Urelbmendada. [I_serle ] e, nas Lreas e[l ostas de [Lorrentes, [ma leit[ra de GLI[J darl] Lma leit[ra errada
da de [elolidade [ontra a [g[a.

[IJ0o reolar diretamente Lontra ondas de [Lrto Lerlodo, a [(el0lidade dele ser [imitada a 3 n(s. [Jaso a
entrada de [gla olorra na [ola, a Lelolidade dele ser red[ida ainda mais, [ois 0 [Jeo Lontido ser(]
Cerdido.

Cormamente, [elolidades mais atas [lodem ser ['sadas ao reCblar fom ondas olJa [IIgrals em
dire(To CTonda, se fom[arado a ir diretamente [’s ondas. Fig. 32.

Ondas e vento

YYYYYYYYYYYVYYVYVY

Fig. 32: [lelolidade de re[ o[ 1 e em relall o ao [ento [ondas

Nao é recomendado rebocar aré

ADVERTENCIA(I 1[0 [Irelomendado rel bl ar o sistema [Ir(] elleto d rante a re[l ] erall o em [elolidades
mLito [ailasl) [ois o sistema nLo [0i Lroletado [ara isso e serlldaniliLado.

Velocidade de transporte
(e o sistema [relisar ser translortado ral idamente de [m [0lal [ ara o[ tro, de[em(se tomar alles [ara
diminlir a alert[ra [fontaldo sistema, a [im de red[ Lir a [["antidade de [ gl a entrante no sistema.

[sso [ode ser [eito translerindo os dois [alos de re[bl e [ara [ma emlarlallo. [ [elolidade atralls da
[gla ainda del e ser limitada a [In[s.

Tipo de dleo

Us inflormalles dis[ bonl(leis a [artir de testes realilados [om [Jeo indilam [ e o sistema [ode lidar [om a
maioria dos tiTbs de [Teo, de [aila a alta [is[osidade, in[1Tindo [Teo diesel]ligns refatlrios indifam [1e o
sistema [ode ser eliliente, atllna [oeta de [Ille shine.

Re-insuflacdo de camaras de ar

[le holl er [arialles signilil atiras na tem[ eratl ra [entre a noite e o diallo[1longos [erlodos de ol erall o, as
[I'maras de ar [odem [relisar de nola ins[ Al 10 se [orem eslaliadas ol![ilarem delormadas. [Sso [ ode ser
‘eito fom sol radores [ortl teis.

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia
alrolallo [ores(rito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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Bombas e coletores de 6leo (skimmers)

0 sistema OO0 O arallde alTmidar atl]m de [Teo no selarador. [Sso dele ser [onsiderado ao eslolher
o tilb de e[ Lilamento a [sar. [ rios tiLos de [om[as e [oletores de [Jeo [sLimmerslJ_odem ser [sados
Lara deslarregar o selarador. [] s[] erlilie elterna da Lom[a oJdo [oletor dele estar liLre de [brdas
aliadas ol [elas giratLrias, [l e [bdem daniliLar o telido.

Lilar atento [Jlom[a e (s manglkiras [ara [l e n[o oLorram danos [br aLrasLb, [or eLem[l0, na [arte s erior
da [orda (iTre. [Je neless(rio, adilionar algima [rote[Tb [ontra a alras(o, [0na etll

Fig. 33: [Im [oletor de [leo [simmer[no selarador (Imagem do Fig. 34: [Joletor de [eo [slimmer(ti_o [orda oleolllila [fol e mol[l]
NOFI Current Buster 2) olerando no sel‘arador (Imagem do [1[][I_Current Buster 2[

Bombeamento e descarregamento de 6leo recuperado

U emlarlall o de Lom_Leamento Lode ser amarrada ao [@do do selarador. L] im de elitar danos no sistema, a
emlarlallo de [om[eamento dele ter Lm tamanho raloll e[em relal .o ao NOFI Current Buster 6 e n[o ter [ordas
aliadas olJsimilares [oltadas ao sistema.

’

Fig. 35: Om[arfallo de [om[eamento atralada ao ado do Fig. 36: [alb de atralallTo da [Toa da emlarfallo de
selarador [om [alos de atralalTo indiados. Com[eamento at[]o [onto de [one(To entre a [arred(ta e o [alb de
re[ole. (Imagem do NOFI Current Buster 4)

Ue[lendendo das emlarlalles disLonlleis e do el lilamento [tilit(rio, elistem [Lrios m[todos e
estrat gias [oss(leis [ara o [om[eamento do Current Buster 6.

SEGURANCA: Certificar que o reservatorio de bombeamento néo se desloque durante a operacdo em
alta velocidade, levando o coletor de éleo (skimmer) a separar-se do separador.

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia
alrolallo [ores(rito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.



. nDFI [Jde oLl [Dok. nr. L650-M-640 Jell: C Pagina/ side 17 delav 28
TJome do [Jo[l [Dok. navn_Current Buster® 672 NOFI Manual do usuario

Fig.37: [Uslaladora [om [om[a
deslarregando [m [0 CCrrent
[ ster 8 dl rante o derramamento
de Malondo em [ 111l

Girando o sistema NOFI Current Buster
[le os dois re[bl[adores estilerem [em [oordenados, girar todo o sistema de [arreiras de [onten[To se torna
[ma tarela sim(les. [Sso [ode ser [eito [lom a em[arlallo de [lom[eamento an_orada ao [ado do selarador.

Fig. 38: Girando o sistema em alta [e/0lidade de re[o[ e
(Imagem do NOFI Current Buster 4)

Remocéo de detritos
Toras, detritos e ol letos [bntiagldos [lodem entrar no sistema e [alsar danos s[rios. [Je isso olorrer,

Care aolerall o eremola os detritos.

(s algas [Mtlantes, etl [lodem, delois de [m tem[o, ent([ir a rede inlerior na [rea do roletor, [tiar Cma
olstril o notineldo [analllniloollentl[ira salda do selarador.

Fig. 39: analTTnilo ent(lido Cor [m [alb

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia

alrolallo [ores(rito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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Ce o ent[Limento red[ir o desemlenho a Cm nlIelinaleit( elos o letos estranhos delero ser remoLidos
en[[anto o reLolador estiLer [arado.

Configuracao de reboque
Uelelse entregar as inlormalles a segLir aos [alit_es dos re[ o[ adores antes do re( o[l e[l

Cara manter a Correta [ormalTo de re[o[1e ao olerar o NOFI Current Buster 6 delelse seg[ir as regras

alailol]

[0 Om relolLador dele liderar e o ol tro dele segLir e [aler os allstes nelessLrios. Llinda assim, amLos 0s
reLoladores s o res_ons[eis [or manter o sistema em [ma [oa [0rmallo. [JLordar [[LalserJo [arlo
[der. Lorteie, se neLessLrio.

[0 s [alos dereloll e de[em LossLir LomLrimentos igLais e deLem ser amarrados o mais [aiLo [oss[[e[ hos
re[ oladores.

30 [Umlos os relloladores delem monitorar LontinCamente a [arreira de Lonten_ L.

4[] Uomelar arelolara [15 nls, Lom [ma [ellena dist(nlia entre os re[oLadores, Lor eCemo, [5Im.

50 [sreloladores deLem Lrelerenlialmente se moLimentar mais oL, menos em [arale[o.

[I1 s reloladores deLem LratiLar as m_danlLas de Lel0lidade e de [LTrso.

(17 OCmentar gradCamente a dist(nlia entre os refoladores at[1[1e a [dormall o [orreta sela allan’ada. Fig. 40.

801 [le holler [rollemas [ontn_os [om a [alha de [ormall o das [arreiras de [onten[ b, os [ar[os [odem se alrolimar.

[0 Dormamente [Imais [ iCmanter a ConliglralT o do sistema a [ma [el6lidade alima de [In[s.

aY
it |
;' / JDesac
/ \ elera
! ] \ Mover Considerar aproximar-se Gao
/ ava- ‘
/ nte| /
\ / \
/
/
\ /
\\. ‘/“
‘.\ “l
\ /
"\4 ‘//
\ “/
\\ /
Corda dianteira
T — 7
\\\ Configuragdo correta //
\\  da corda dianteira /
\ (corda ndo ,'4/
\ totalmente esticada) //
\\ A
Observar continuamente por
/ qualquer faiha na formacgdo
~ nas barreiras de contencdo
nessas dreas
€ corrigir imediatamente Falha na formagéo das
guias de barreiras de
contancio
Falha na formagdo na
warredura
A FALHA QUE DEVE
Fig. 40: Dosilionamento [orreto dos reColadores. Fig. 41: DosiCionamento inCorreto dos re[oladores, [alsando @aha

de lormallo na glia de [arreira de [onten(1 0 e na [arredira.

Pequenos derramamentos

[le o derramamento de [leo [or [e[ 1 eno, isto [, menor [I e a [alalidade de armalenamento do selarador
falrolimadamente 314 toneladas() [ode(se [sar dois [ar[os [ara rel ol ar o sistema e o [leo [oder[]ser
deslarregado ao linalda ol erallb de imlela. [Iternatirtamente, [ma emlarlall b de lomleamento [ode
eslaliar o sel[‘arador [onlorme 0 ne[ ess/[rio.

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia
alrolallo [ores(rito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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APENDICE A: OPERACAO DE BARCO UNICO COM BOOMVANE

OBSERVACAO:

Uste U ndiLe [Jdesenlollido [ara os NOFI Current Buster 2, 4 e 6, (sados [om o [loom[lane padrao de

1,0 m. Us ilIstralles dos sistemas s 0 generaliladas e n[Lo mostram nelessariamente [folor( [ es e
detalhes realistas.

Informac@es Gerais

I NOFI Current Buster [ode ser reColado Lom [m [nilo [arCo em ComLinalllo Lom [m estalililador

Chamado Cloom(lane. [ estalililador sC[stitli o reColador no. [1J Joomllane [l [m [rod[to [atenteado
lornelido [ela LIMaritim L.

[ Doom@Jane ir(l (I "ar Cma das glias da [arreira de ContenTo [lara [m @ado Cara (e o NOFI Current Buster
oltenha Cma ormalT o Com alertlra rontal]er Fig. AO1.

- Embarcacées maiores: Posicies
alternativas de cabo de reboque
de boreste e cabo de
recuperacéo para BoomVane

Cabo de recuperacéo para 'B-oomVane

- Cabo de reboque de boreste

Cabo de
reboque de ‘ Cabo de reboque v
bombordo de bombordo . N

Boom Vane .\'\ Boom Vane

. o . -
Deslizador Rf Deslizador Z.
(! ) N
\ | \ i
I | l — M
A\ . ,-’:? W e — f:’
W I/ A\ /i
A\ i i\ i
\ A\ /
i\ i I\ Vi
A\ /i i\ i
Y / Cabo de reboque de boreste A\ /i
\\:}\ I,t;’ ‘Q\ f?ﬁ
\\ I I\ /
Wb .’lr.’ VA .".’."I
i\ fx“:x W //
) I Y ‘\ ll,"’ !
\\\\ i/ \\'\ ."f"!
W Wy S
A\ F.f" Y \
Disposigao tipica de Disposigéo tipica de embarcagdes maiores
embarcagdes menores
“Ponto Gnico”

Fig. A0l isCosi[ o de re[olle [ara o NOFI Current Buster e [loom[lane [omo sistema [ara [so a [oreste do re[ ol ador.

U elililtnlia [elo [so de Lm relolador e [loom_ane _ode ser mehor do [J_e Lom o [so de dois re[oLadores.
[sto Lor[Le o Lloomllane [Lode ser re[olado [erto de Lraias, [ais, et l, e [or[I_e as manolLras do NOFI Current
Buster s[o [ontroladas Cor Lm [nilb reLblador, eliminando assim a nelessidade de Loordenal L b entre d[as
emlarlallkes.

s emlarlalles adel[adas [ara ol erallles Lom [arLo [nhiLo normalmente [ossem estalilidade direLionale
Coll[om halilidades [ara molimentos [aterais [(Tor eCem(I0, h(lile [ rolJsor [ateralll (Sso olorre [or[l e o
Coom(Jane irlJ [ [ar [Jara os @dos dlrante a olerall o, relJFig. AOl. (JlIm disso, a em(larCallo dele ser
adel’ada [ara atlar Como re[o[ador e ser [allallde re[olar Lom [or[a de trall b s[liliente [Taldres reais
medidos, [er Fig. A02[]

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia
alrolallo [ores(rito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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[J NOFI Current Buster [om [loom[lane [ode ser e[ ilado [omo [ m sistema a [oreste ol1a [lom[ordo. Todas
as des(rilles e illlstralles neste manlalrelerem(se [][ariante de boreste. [lara ol erar Lom o [Joom[Jane a
ComLordo, [asta alternar o [@do [ara os [albs de re[ o e e montar o LJoom[ane @ateraimente inLertido em
Coml[arallb [s des[ti( [ es e imagens alersentadas neste man_all

Forcas de reboque
Todos os [aldres menlionados allilam(se a [m molimento direto Clom [elolidade [hilorme em mar [almo.

Om [aso de mdanlas s[itas de [el0lidade ollde dire[To, e em mar agitado, de(else es[erar maiores
lorfas de re[ble.

0 Fig. A02 alresenta as [orLas de re[b[l e medidas em relall o [J[elolidade atralls da (gLa [ara os NOFI
Current Buster 2 e 4. [Js [alores s[b [alores midios [1e alresentam [0r(as de re[ o[ e totais (ara re(bl e
do NOFI Current Buster fom BoomVane padr&o de 1,0 m.

Forca de reboque para operacdes do NOFI Current Buster e BoomVane padréo de 1,0 m barco Gnico

1,8 35
16 - 3 &
1,4 - \
1,2 ‘
1 2
(0]
S 08 S 15
o 0,6 8« ;
L ! o
0,2 | L 05
0 0
0 1 2 3 4 0 1 2 3 4 5
Velocidade através da agua, Velocidade através da agua,
nés NOFI Current Buster 2 n6s NOFI Current Buster 4

Fig. AO2( T orfaderelblle [araoleralles de [ar o [nhiro [om NOFI Current Buster e [loom[Jane [adro de [|[Im

(lara NOFI Current Buster 2(1[] [el0lidade de [In[s, a (orfade re[oll e [Ide alroll [14 toneladas e a 3 n(s,
de alroLimadamente [} 3 toneladas.

CJara NOFI Current Buster 4[] [el0lidade de [I'n(ks, a [orfa de re[ol e [Ide alroll [|[1toneadas e a4 n(s,
de alroLimadamente [} [Itoneladas.

CdiCionaimente, Cara o NOFI Current Buster 601 Js medi[Tes dlrante o teste indiCaram [1e na [aifa de
Lelolidade de Un(s a 5 nls, Lodelse esl_erar [orLas de re[bl e na [Lrea de [la 5 toneladas.

Onde amarrar as cabos de reboque no rebocador

Us elLeriCnlias de [m nCmero Lonsider[ e[ de testes e derramamentos de [Jeo [om dilerentes em_aralles
de re[o[ e indiCam e mLitas [eles [Imais [ILiLmanolrar o sistema [J_ando os dois [alos de re[ bl e est b
amarrados no mesmo local do navio (método “Reboque de ponto unico”). Ver Fig. AO1 (ara [m e[em[]0 de
“Reboque de Ponto Unico” com ponto de atracacéo na popa. Se a embarcacéo tiver estabilidade direlional’
slliliente, o Lonto de atrala b [ode ser Lol0[ado na [ateralda emlarlall o, e nLo na Lo[A.

(o entanto, del endendo das instalal I es a [ordo do re[olador, ol tras [onliglralles [odem ser mais
desellleis. [Is [onsideralles solre a [al alidade de manolra da emlarlall o delem ser enlatiladas, e
alima de tldo, a seglranla da tril[[all o e da emlarlallDp.

Disposicao de reboque para o NOFI Current Buster e o BoomVane

1 NOFI Current Buster [Tentregle [el0 [orneledor fomo ['m sistema [ara ['so [om dois [arlos. [] sistema [J
entregl e montado e [ronto [om dois [on(Intos de [alresteiras [oneltadas a [albs de re[ 0[] k.

[ara oleralles de [arLo [niLo, a e LeriLnlia de [so LT tiLo res]to[1lem [m m[todo dora_ante relerido Lomo
OO0 0roal L O OO OrolTall serl I deslrito [osteriormente, neste [ ndile.

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia

alrolallo [oresLrito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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O BoomVane de 1,0 m padrédo
[ara detalhies solre o Joom[Jane, [ons(te a do[TmentalTob ornelida (el orneedor. Um glia de montagem
simLlilirado [ara o [Joom[Jane est[Jane[ado Lomo Apéndice B neste man_Laldo [s[Lrio.

Centido do
molimento

Fig. A03: [J [loom(Jane [adrl o [om deslilador de [l m, [Iimontado. Fig. AO4: [Joom{Jane [onlig/ rado [ara [so [omo [ m sistema
[Jaltlra [Jde alroll [,[Jm mais o olhal de iLamento. lateralde [oreste, Listo de [ima.

O sistema Drop-back

A disposicao para o sistema NOFI Drop-back inclui a cabresteira e o bloco do BoomVane, além de, entre outras
coisas, engates rapidos (Ganchos G), cabo prolongador e um deslizador (mosquetéao), ver Lig (1[5 e [lg. ([l Para
uma viséo geral do sistema NOFI Drop-back, ver Cig. (Il

LJalo
[rolongador

Fig. A05: [Jalo [rolongador [ara [loom[Jane [om deslilador Fig. AO6: [lislalilallo detalhada do tirante do [loom[Jane [om [J0[0 e
[mos(etlolno Liso e [alos de rel [l erallo [ara [Joom[Jane na gantho G
[olsa.

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia
alrolallo [oreslrito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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OBSERVACAO: [oniiglra’lo do sistema de [oreste a resentada.

SISTEMA CURRENT BUSTER NOFI

Tirante

=

==

Deslizador: Mosqguetdo a ser

montado no cabo de reboque
Batente para deslizador g

Cabo de recuperagdo
para BoomVane J&-

lonligirall o de [lom_ordo ser_lin ertida [ateraimente.

Para embarcagéo

Para embarcacéo

S .

7

Cabo de reboque

de boreste
Cabo prolongador para BoomVane 5 metros
%‘6““‘- Ganchos em G para conexdo

Cabo de liberacdo do —
Eslingas de igamento com gancho de liberagio. gancho h ":,_\ Tirante do BoomVane com bloco
OBSERVACAQ: Apenas para serem usadas \ f‘“\i\
durante o langamento do BoomVane do navio ao - a—
mar.
Durante a recuperacdo, use gancho do guindaste = Eslingas de icamento e ;
diretamente na eslinga de recuperacio |\|¢\‘ recuperacdo para BoomVane, Direcdo do movimento

W S.JJI 1,5 metros
W)

\

\

Gancho de liberacéo rapida
OBSERVACAQ: Apenas para fixar em
de aco ou manilha

MN&o pode ser liberado de outra forma

Fi,

-

Anel de aco inoxidavel ou manilha, para ser usado com

anel gancho de liberagdo no lancamento do BoomVane

-

BoomVane

Jreste [Imostrado.

Cara ol ter instr(1Tes gerais sol re o @nCamento e re[blhimento do NOFI Current Buster, [er o [alItl o
U U0rmalenamento, CanCamento e [le[ohimento.

Langcamento do BoomVane na dgua

[] Doom[lane dele ser [an[ado fom [e[0lidade enta alante de alrolimadamente [,5 n[s.

CJes[oneltar o

[loom[Jane do el [ilamento de man(seio imediatamente al's o [ontato [om o mar, [ois o [Joom[Jane se
alastar(/do ado da emlarlallb. Manter [ma ligeira tens[ o nos [alos de re[ [l eralllo [algins [Ii0s de [orlal]
ao so'tar gradaimente a [orda. [ler Fig. A08 e Fig. A09. [Sso garantir(] e o [loom[Jane [ontin'e sendo
[TTado na dire(To [orreta. Manter [ma ligeira tensl o atl]o [loom[Jane [arar no [atente.

ADVERTENCIA:

[le a eslinga de ifamento fom ganCho de lileralTb estifer sendo [sada [ara @nrar o

[loom[lane, delelse dar esleliallaten[To ao gan'ho de lilerallo ril'ida e ao res(eltifo [alb de lilerallb,
elel[ltando, [or elem[]o, [ma [nLlise de [leglranla do Tralalho es[eliaimente [ara esta tare(a.

ADVERTENCIA: (1 anlamento do [loom(Jane dele ser elelltado [om [[idado [ara elitar [esles, [or
elem(]o, [essoas [resas entre [alos de re[ol[[e e e[ i[amentos o[lem[ar,alles.

Ce neless(rio, allstar o Cfom[rimento dos Calos de re[0[ e [ara ol ter a [ormallo [orreta do re[ol e, relJFig AOl. Cer

tamm[]
Apéndice D, Fig. DO2.

eito a termos Contratais em [ontrrio, este do’T'mento e se!
alrolallo [ores(rito.

onte[do slo de [rolriedade da NOFI Tromsg AS e nlo [ode ser re[rod

ido oJalresentado a ter[eiros sem nossa [r(lia

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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[lrrent OCster D000

[laloderelllera 10

[ara [loom[Jane

laloderelllerallo

[alo de
re_o e de
[ preste

[Jaloderelolle

3
e

ao longo do [al b de relolle.

Fig. A08: [Joom[Jane desiilando ao longo do [alo de reD[k-). Fig. A09: oomDa deslilando
Manobrando o NOFI Current Buster com o0 BoomVane

Us [imital L es relatiLas [ [el0lidade de re[ol e em relal o ao Lento e [s ondas s[ b as mesmas ao reLolar
[om o LJoom[llane [omo ao reoLar Lom dois [LarLos.

[Jo mdar de dire[T0, dele[se estar [iente do seglintel]

Girar a bombordo:

[Jo girar a Com[ordo, o [loom[Jane e a glia da [arreira de Conten[To [Itter de Coreste atingirCo ['ma
[elolidade mais alta do [Te a em[arfallo de re[bl e, de[ido a [m maior raio de giro. [Jode ser [antal0so
red(ir a [el0lidade de re[0[1e ao girar [lara manter a [or[a de re[o[ ke [aila.

Curva a boreste:
[Jo girar a Loreste, o [loom(Jane e a glia da [arreira de [onten[Tb [tter de [oreste ganharo [ma [el0idade
menor do (e aemlarlalloderelolle.

[Jm amlos os [asos e se a [[rla [or [e[hada, o NOFI Current Buster [ode olter tem[orariamente [ma
[ormallo menos [1Te ideall[Jer a Fig. A10 [ara [m el[em(Jo. [1[ando a dire[Tb do re[blle [lretomada, o
NOFI Current Buster [olta [1[ormallb normall

Fig. A10: Girar a lom[ordo. [] g[ia de [arreira de [onten([ o de
[omlordo [tter se dolra [m [0l 1o enll anto o giro estllem
andamento.

[JeliliCnlia de [oleta de [1eo [ode ser redllida dlrante as ol eralles de giro. [] [leo [ontido
no tan 1 e sellarador [armal enamento n[o ser(laletado [ela ol erall o de giro.

[Jara manter [ma [oa [ormall o ao bngo do giro, o fom[rimento dos [alos de re[bl e ['ode ser allstado e a
[eolidade do refolTe alllstada enTanto a [Trla estllem [rogresso. [8to [ress[ [T e [Te o nalio de re[blle
estJelTilado fom Calrestante, glinCho olJsemehante, e [Te o falo de re[blTe n(o il e e[Tosto ao
desgaste ol ] [Jalrasl b, [alsando o all elimento do [alb.

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia
alrolallo [oreslrito.
Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.



. nDFI [ide [Joll [Dok. nr. L650-M-640 ell: C Péagina/ side 24 de/av 28
TJome do [Jo[l [Dok. navn_Current Buster® 672 NOFI Manual do usuario

Fig. A11: (lom a alllda de [m glinlho, o [lom[rimento de [m
dos [alos de reLol | e [Jallstado [ara [l e o NOFI Current
Buster mantenha [ma [oa [ormallo d(rante a [[r(a.

Recolhimento do equipamento
[ando o sistema tiLer (e ser re[ [ erado, o [loom_Jane [ode ser iLado a [ordo noLamente Lom a alllda do

olhalde iCamento na [Carte s erior do [[It(ador do [Joom[lane, e retirado do NOFI Current Buster atral s dos
ganlhos em [orma de G.

(nlidentaimente, a ol erall o de re[ [ erall o do sistema 1[I [ rrent [ ster [Jelelltada da mesma maneira
[I'e na olerallorealilada [om dois nalios re[ o[ adores.

[l leito a termos [ontrat ais em [ontr(rio, este do T mento e se’ fontedo si'o de [rol riedade da NOFI Troms@ AS e nlo [ode ser re’ rod Iido o al resentado a ter eiros sem nossa [Tl ia
alrolallo [ores(rito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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APENDICE B: GUIA DE MONTAGEM SIMPLIFICADA do BOOMVANE

OBSERVAGCAO: [ [loom[lane [/ m [rod[ to [atenteado da [I(I(] [(], (J[I [ia. [Jara ol ter instr I | es [om[letas, [ons(Ite as inlormalles do
lorneledor. m [l alller [aso de dis[re[ I nlia entre este glia de montagem e as inlormales do [orneledor, as inlormalles do [orneledor

delem (relaleler.

Us ilIstrallles mostram a montagem do [Joom([Jane Lomo sistema de boreste [ara [so Lom NOFI Current

Buster.

1 Remover os parafusos de blogueio

4/""

Dica: [ara sistema de boreste as
marCalles em vermelho delem
LoinCidir.

Uara sistema de ComCordo as
marlalles em verde delem [oin(idir.

[lem(re [erililar se h{ldesgaste ol

danos antes de [sar[]

2 Bloquear o braco estabilizador na posi¢céo

3 prender o flutuador e o olhal de icamento

Litall
[Is [les de
[osilionament
[I'ia delem ser
inseridos nos
orillllios da
estr( t ra de metall

4 Anexar a asa estabilizadora

[ leito a termos [ontratais em [ontr(rio, este do I’ mento e se’ ‘ontedo si'o de [rol riedade da NOFI Tromsa A$ e n[o [ode ser re rod I'ido o a resentado a te

alrolallo [ores(rito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal [kke kopieres eller vises tredjeperson uten va

5 BoomVane montado

[slihga de ilamento 9/

[Ilhal de iramento
alenas [ara ilamentd
Certifalll

[Jonello
emdire[loao [alb
[rolongadorilal o de
relolle
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APENDICE C: LANCAMENTO E RECOLHIMENTO DO NOFI CURRENT
BUSTER®PAT COM BOOMVANE

OBSERVAGCAO: [sta des(ri[L 0 0i desen o(lida [ara os NOFI Current Buster 2, 4 e 6, [sados [om 0
Coom[Jane padréo de 1,0 m.

OBSERVAGCAO: (s ilIstral I es dos sistemas s’ o generaliiadas e nCo mostram nelessariamente [rolor( [ es e detahes
realistas.

NB! [Ussa desLri[ [0 [ornele alenas diLas ao [SLLTio e nLo [l [m doL L mento Lom_[leto Lom instrL [ L es ao

[s[1Tio. Cara garantir o [so [orreto, [limCortante estfdar a do[TmentalTo fom[Jeta do [s5[[rio menlCionada no
[alelalho desta (oha.

NB! [J man(seio de e[ LiLamentos de [arreira de [onten[ [ o em geral,Je es[elialmente em altas
[elolidades, im[lila em ris[0. [lara elitar [esles, todo o man(seio dele ser realilado de alordo [om as
[oas LrL tiLas em oleral s marltimas.

LANCAMENTO:

« [osilionar o [arrete[de @nCamento e re[ohimento de [arreiras de [onten(To [Talét []
emlalagem Lontendo o NOFI Current Buster [ara [Ie o sistema [bssa ser [@anLado Lrimeiro Lom
as glias de [arreiras de Lonten[ b [gLideooms[]tter

ear .omoall de Lentilador e nao com ar

garreteme armalenamento LiInLhimento
e alfg/[ress[o!

[loom(lane

[ona [Trotetora
o[Isimi@r

Fig. CO1

RECUPERA

Uarrete[de
an amento e ﬂgmﬂeéaaa
re[olhimento de €-lremidade

Darreiras de c#}rﬁg%rador Dgﬁrhi)rs(i)% ;%i;aar as [l 1as de ar
[cEFtenIo oLl : “lem’arfallo [ode alldar a a ertar o
oLiro } sistema retendo Tidadosamente o [alo
NB! [ glano derelolle
selarador dele ter

[ona [Trotetora

Fig. C02

eito a termos [ontratais em Contrrio, este do’T'mento e sel ‘onte[do s/ o de [rolriedade da NOFI Tromsg AS e nlo [ode ser re rod [ido o alresentado a ter eiros sem nossa [rlia
alrolallo [ores(rito.

Om ikke annet er avtalt i kontraktsbetingelser er dette dokumentet NOFI Tromsg AS sin eiendom og skal ikke kopieres eller vises tredjeperson uten var skriftlige forhn&ndsgodkjennelse.
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APENDICE D: COMO REBOCAR/MANOBRAR O CURRENT BUSTER®PAT:
NOFI COM BOOMVANE

OBSERVAGCAO: [sta des(rill 0 (0i desen(ollida [ara os Current Buster 2, 4 e 6 NOFI, [ sados [om o
Coom[Jane padréao de 1,0 m.

OBSERVACAO: (s illlstral | es dos sistemas s 0 generalil adas e n_ o mostram nel essariamente [rol or( [ es e detahes
realistas.

NB! [ssa des[Ti[To [ornele alenas difas ao [s[Irio e nCo [1m dol[Tmento fomleto fom instriiTes ao
[s[Irio. [Jara garantir o [so [orreto, [Jim[ortante estldar a do[I mentall o flom[Jeta do [5[]rio menlionada no
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High Capacity Advancing Oil Recovery System Performance Testing at Ohmsett for the
Wendy Schmidt Oil Cleanup X CHALLENGE

Paul Meyer, Bill Schmidt, Dave DeVitis, and Jane-Ellen Delgado
MAR Incorporated/ Ohmsett Test Facility
Atlantic Highlands, NJ, USA
pmeyer@ohmsettnj.com

Abstract

Ohmsett - The National Qil Spill Response Research & Renewable Energy Test Facility
was selected as the test venue for the $1.4 Million Wendy Schmidt Oil Cleanup
X CHALLENGE. The competition was designed to inspire a new generation of innovative
solutions for recovering spilled oil from the seawater’s surface.

Ten finalists, selected from more than 350 entries from around the world, demonstrated
oil cleanup systems during rigorous testing where they each had 10 days to demonstrate their
individual technology in the Ohmsett test tank. In this head-to-head competition, a $1 Million
Grand Prize was awarded to the team that demonstrated the ability to recover oil from the
water’s surface at the highest oil recovery rate (ORR) at oil recovery efficiency (ORE) of more
than 70%.

This was the largest oil recovery test ever conducted at Ohmsett. This paper discusses
the test setup and methodology used during the high capacity advancing oil recovery system
performance testing at Ohmsett.

1 Introduction

The X PRIZE Foundation, a non-profit organization, selected Ohmsett as the test venue
for the $1.4 Million Wendy Schmidt Oil Cleanup X CHALLENGE. This challenge, the
Foundation’s sixth major competition, was designed to inspire a new generation of innovative
solutions for recovering spilled oil from the seawater’s surface.

The $1 Million Grand Prize would go to the team with the highest oil recovery rate
(ORR) provided the ORR was greater than 9500 liters per minute (L/min) (2500 gallons per
minute (gpm)) and the system’s recovery efticiency (RE) was greater than 70%. To put this in
perspective, prior to the competition the largest capacity skimmer ever tested at Ohmsett
achieved an ORR of approximately 3,400 L/min (900 gpm).

The X PRIZE committee determined that the competition should enable contestants to
possibly recover 11356.2 L/min (3,000 gal min) of oil or greater. The advancing speed range was
decided to be between one and four knots. To enable the contests to encounter that much oil, an
18.3 m (60 ft) swath width was chosen with a minimum tow speed of one knot. Based on the
18.3 m (60 ft) width at one knot tow speed, the required slick thickness was 25 mm (1 in), which
equated to 11356.2 L/min (3000 gpm). This allowed contestants to choose a narrower swath
width with higher speeds to encounter 11356.2 L/min (3,000 gal min) or greater. Later, the X
PRIZE committee decided to reduce capacity to 9500 L/min (2500 gal) to meet performance
goals.

Testing was conducted by Ohmsett staff with competition oversight by impartial judges
provided by X PRIZE. The judges included personnel from industry and government agencies
with oil spill response experience. To guarantee fairness, a judge was present whenever a team
was on-site.



The competition took place from July through September 2011. Each team was given ten
days at Ohmsett to demonstrate their system, including three full days of testing in the test basin.
To ensure that the last team that tested did not have the advantage of additional development
time, all team equipment had to be en route to Ohmsett by the same date. Tools and spare parts
were required to be in the main shipment and additional parts and/or tools were not allowed to be
brought to the facility at a later date.

2 Test Apparatus
2.1 Test Area

Ohmsett’s test basin is 203 m long x 20 m wide (667 ft x 65 ft) with three moveable
bridges that span the width of the tank. The bridges, mounted on rails that run the length of the
tank, can travel at speeds up to 3.1 m/s (6 knots). For this competition, each team’s oil recovery
system was rigged between the Main Bridge and the Auxiliary Bridge. The team’s ancillary
equipment, such as hydraulic power units and control stands, were mounted on the Main and/or
Auxiliary Bridge.

At the south end of the basin is a wave generator and at the north end is a wave
attenuating beach system. Allowing for the wave-generating equipment, beaches, and
acceleration and deceleration zones, the teams had approximately a 122-m (400-ft) long test area
to operate their system under steady state conditions. The test tank is shown in Figure I.

Figure 1 Ohmsett Test Tank with a 25 mm (1 inch) oil layer

2.2 Test Oil
Hydrocal 300 was used as the test oil because its properties would remain consistent over
the course of testing. The nominal viscosity of Hydrocal is 200 cP at 20.0°C, with specific



gravity of 0.903, and interfacial tension of 20.6 dynes per cm at 25.5°C. The Hydrocal was dyed
red for better visibility.

2.3 Slick Thickness

To achieve the nominal slick thickness of 25-mm (1-inch) for the oil recovery systems to
encounter the required 102,000 L (27,000 gal), oil was dispensed on the surface of the tank. A
VisiScreen device was used to measure and document the slick thicknesses at multiple locations
in the test basin prior to each test.

2.4 Oil Distribution and Sampling

76,000 L (20,000 gal) calibrated frac tanks were used to store the 303,000 L (80,000 gal)
of test oil. As test oil was transferred from the frac tanks to the test basin, the oil levels in the
frac tanks were carefully measured to ensure the proper amount of oil was transferred to create
the 25-mm thick (1-inch) slick. As oil was dispensed into the test tank, samples were obtained
and analyzed to confirm initial oil properties. Multiple oil surface samples were obtained and
analyzed for initial properties prior to each official test.

2.5 Oil Recovery

Two banks of four-cell calibrated recovery tanks, located on Ohmsett’s Auxiliary Bridge,
were used during the test (Figure 2). Each of the eight recovery tanks had a capacity of
approximately 2,300 L (600 gal) and for sounding purposes, equates to 1.8 L/mm (11.8 gal/in).
Fluid depth was measured with a 1.2 m (4 ft) aluminum ruler, and readings were accurate to
within 3 mm (1/8 in).

Figure 2 Recovery Tanks on the Auxiliary Bridge



The skimmer’s discharge line was connected to Ohmsett’s manifold system via a 254-
mm (10-inch) flange. A wye downstream of the flange split the flow into two 254-mm (10-inch)
pipes, and recovered fluid traveled 4.5 m (15 ft) vertically up to a 203-mm (8-inch) 3-way valve
located at each recovery tank. Each manually operated 3-way valve either diverted flow to
bypass mode or to collect mode. As each skimmer was allowed to reach to steady state
conditions, fluid flow was diverted to bypass mode where the fluid traveled through the manifold
and returned to the basin surface. Once the timed collection period started, flow was diverted to
the recovery tanks. Prior to test end, flow was redirected to bypass and the collection period
ended.

The volume of oil recovered was determined in the following manner. At test end, fluid
soundings of each recovery tank cell were obtained to determine total volume of fluid recovered.
Following a 30-minute period in which gravity separation took place, free water was decanted
from the bottom of each recovery tank cell. A second set of fluid soundings were obtained from
which the gross oil volume was calculated. The remaining fluid was stirred and a representative
sample was obtained and sent to Ohmsett’s on-site lab for water content analysis per ASTM D-
1796 (ASTM, 2011). After deducting the free and entrained water from the total fluid recovered,
the volume of (pure) oil recovered was determined. Valves located at the bottom of each
recovery tank cell allowed for visual decanting of free water.

3 Test Procedure

This was an advancing skimmer test and the methodology was developed based on
guidelines from ASTM’s F-2709, Standard Test Method for Determining Nameplate Recovery
Rate of Stationary Qil Skimmer Systems (ASTM 2008a) and ASTM F-631, Standard Guide for
Collecting Skimmer Performance Data in Controlled Environments (ASTM, 2008b).

3.1  Preliminary Tests

The ASTM F-2709 standard suggests a minimum measurement period of 30 seconds
(ASTM, 2008a). The minimum 30 second test period would be waived only if the system filled
all eight recovery tanks (18,000 L (4800 gallons)) within 30 seconds. Other applicable data
collection, measurement and sampling techniques were integrated into the protocol based on
ASTM standards.

Prior to official testing, each manufacturer was allowed one day of practice runs to adjust
equipment settings and operational speeds to optimize their system and determine the best tow
speeds for calm and wave conditions.

3.2 Performance Tests
The measurement period for each test began when:
« The skimmer system was at its proper tow speed,;
»  The skimming system was adjusted to its optimum setting;
« The oil recovery and discharge flow appeared to be at steady state;
« The team signaled they were ready to begin the measurement period.
When the above conditions were met, the 3-way valve on each bank of recovery tanks
was swung to divert the flow from bypass mode to collect mode and timing started.
The test could end in three possible ways: typically the team leader signaled to end the
test period; the tanks were full; or the end of the test distance was reached. At test end flow was



redirected to bypass mode and timing ceased. All measurements were taken and the skimmer
system was repositioned to start the next test.

3.3 . Calculation of Performance Measurements/Qil Recovery Rate and Qil Recovery
Efficiency

The two performance measurements are:

Oil Recovery Rate (ORR): Total volume of oil recovered per unit time.

Vil
ORR =
t (M
Where: ORR = Oil Recovery Rate, L/min (gpm)

Vi = Volume of oil recovered, L (gal) (decanted and lab corrected)
t = Elapsed time of recovery, minutes

and: Recovery Efficiency (RE): The ratio of the volume of oil recovered to the volume
of total fluid recovered.

Vil
RE= — X100
Vloml fluid (2)
Where: RE = Recovery Efficiency, %

Vot i = Volume of total fluid (water and oil) recovered



WENDY SCHMIDT

OIL CLEANUP \ CHALLENGE

11 October 2011
Dear Dag,

Congratulations to you and NOFI for completing your testing at Ohmsett during the Wendy Schmidt Oil
Cleanup X CHALLENGE this past summer. All of us, including Judge Gene Johnson as well as the
personnel at the Ohmsett facility, were pleased to see your system operating in the test basin in pursuit
of this X CHALLENGE. Your team spirit and camaraderie were appreciated by all.

In this binder, you will find your team'’s test results, associated data, pictures, and video from Ohmsett.

Below, we have included a summary of your team’s mean Oil Recovery Rate (ORR) and mean Oil
Recovery Efficiency (ORE) as calculated by the Judging Panel and the X PRIZE Foundation in accordance
with the Competition Guidelines and Field Testing Procedures. In addition, we have provided a summary
of which of your Official Test Runs were used to compute your official score in the competition.

Combined Combined CALM CALM Run 1 CALM Run 2 CALM
MEAN ORR  MEAN ORE | MEAN ORR  MEAN ORE Ohmsett #83 Ohmsett #34
ORR % from ORE ORR % from ORE
mean mean
2712 83.0 2958 91.9 2865 3.1% | 90.1 [2553 N/A | 71.1
Run 3 CALM Run 4 CALM
Ohmsett H85 Dh[n_sgit #90
ORR | %from | ORE | ORR | %from | ORE
mean mean
2860 3.3% 91 | 3149 6.5% | 94.7
WAVE WAVE Run 1 WAVE Run 2 WAVE
MEANORR  MEAN ORE Ohmsett #86 Ohmsett #87
ORR % from ORE ORR % from ORE
mean mean
2466 74.0 2573 4.3% | 7852419 1.9% | 72.3
Run 3 WAVE Run 4 WAVE
Ohmsett #88 Ohmsett #89
ORR % from ORE ORR % from ORE
mean mean
2399 N/A | 72,2 | 2406 2.4% | 71.3
= Official Test Run used for calculation
= Official Test Run not used for calculation
xxx = individual test run results meet or exceed competition criteria
xxx= individual test run results less than competition criteria

Again, congratulations for completing this enormous effort and we wish you all the best in your future

endeavors!

Sincerely,

The Wendy Schmidt Oil Cleanup X CHALLENGE Team and the X PRIZE Foundation
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PRODUCT DESCRIPTION

ELASTEC X150 Skimmer

Launching System
OSYSTLA150

Customized for
aLBriggs Defesa Ambiental S/A

This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without warranty.
Elastec holds the right to modify product specifications without notice.


https://www.elastec.com/products/oil-spill-skimmers/grooved-disc-skimmers/x150-skimmer-launching-system/?utm_source=PDF%20Brochure&utm_medium=PDF&utm_campaign=X150%20Launching%20System%20Brochure&utm_content=X150%20Launching%20System%20Brochure

The Elastec X150 Skimmer is now available with a fully integrated Launching System. The system
is a seamless, all-in-one oil collection and skimming system that recovers high volumes of oil in
stationary and advancing modes - from zero to three knots, from a single vessel.

The centerpiece of the new system is the
X150 skimmer, the first commercial model
developed incorporating Elastec’s patented
grooved disc technology that won the XPRIZE
Foundation’s Wendy Schmidt Oil Cleanup X
CHALLENGE.

The self-contained launching system is
wirelessly remote controlled and includes
the launcher, the X150 skimmer, boom and
reel, BoomVane™ and power unit. Hydraulic
and discharge hoses are built into the sweep
boom, eliminating external umbilical. The
complete system fits into a 20ft high cube
container for rapid global shipment.

The launching system is easily operated,

it does all the heavy lifting by hydraulically
telescoping the X150 skimmer from the stern
of the vessel, hoisting and winching it into the
ocean. All the system components are stored
within the robust steel frame which fits into a
20ft container for storage and shipping.



https://www.elastec.com/products/oil-spill-skimmers/grooved-disc-skimmers/x150-skimmer-launching-system/?utm_source=PDF%20Brochure&utm_medium=PDF&utm_campaign=X150%20Launching%20System%20Brochure&utm_content=X150%20Launching%20System%20Brochure

Launching System Specification - 4BASEDE022C

Dimensions:

Length Stored: 19ft 3inch /5.867 m

Width: 7ft6inch/2.286 m

Height: 8ft 2inch/2.489 m e

Weight (full system) 15,740 Ib / 7139.5 kg * « T
Max Lifting Capacity: 4,000 Ib /1,814 kg Wireless remote control

Integrated Hydraulic Power Pack;

Water cooled diesel engine with 12 Volt Electric Start and dual variable displacement hydraulic
pumps. An option to attach the auxiliary control panel to an outside hpu is available to assist with
extra pump capacity.

Engine: 48hp / 36kW @ 2800 rpm water cooled diesel engine with
12v electric start (net continuous 38.5hp)
Fuel Capacity: 28 gals /106 litres
Fuel consumption: 2.823 gallon per hour (2800 rpm)
Hydraulic tank: 30 gallons / 113 litres.
Max Hydraulic output (tandem pump):
Front pump: 20.7 gpm 3500 psi
Rear pump: 13.3 gpm 3000 psi

Hydraulic tank with strainer, sight, temperature gauge and cover plate and spin on return filter,
spark arrestor (incorporated in the muffler).


https://www.elastec.com/products/oil-spill-skimmers/grooved-disc-skimmers/x150-skimmer-launching-system/?utm_source=PDF%20Brochure&utm_medium=PDF&utm_campaign=X150%20Launching%20System%20Brochure&utm_content=X150%20Launching%20System%20Brochure

X150 Grooved Disc Skimmer - OSKIMUN153

The X150 skimmer is a workhorse in recovering extreme volumes of oil. It has a verified
nameplate oil recovery rate (ORR) of 660 gallons of oil per minute (150 cubic metres per hour)
and an oil recovery efficiency (ORE: oil-to-water collection rate) of 87.6%.

Encounter Rate — The X150 can be towed through water at speeds higher than towing
conventional booms which means more oil is encountered for a given sweeping width.

Containment — Elastec’s patent-pending design features a unique oil retention hull that retains
the oil and expels water.

Recovery — Elastec’s patented grooved discs are an evolution of the well-proven grooved drum
design. The discs are exclusive to Elastec. They have one of the highest verified oil recovery

rates (ORR) in the industry.* This is achieved through a larger surface area that traps the oil,
allowing the discs to run faster than conventional smooth discs.

Tested speed - Stationary, Advancing 1-3 knots

Advancing results;

Oil Recovery Rate (Calm) 646 gpm / 146.8 cu.m per hour *
Recovery Efficiency 87.6%

Oil Recovery Rate (Wave) 551 gpm /125 cu.m per hour
Recovery Efficiency 89.7%

Max Oil Recovery Rate 671.9 gpm /152.7 cu.m per hour
Max Recovery Efficiency 95.3%

Max Throughput Efficiency 91.8%

Independent testing of the Elastec X150 skimmer, in advancing and stationery modes, was conducted at Ohmsett in May, 2012.
Award-winning results from the XPRIZE Foundation’s Wendy Schmidt Oil Cleanup X CHALLENGE were replicated at Ohmsett in the
scalable, commercial X150 model.

*Nameplate capacity of the Elastec X150 skimmer has been recognized by the US Coast Guard.


https://www.elastec.com/products/oil-spill-skimmers/grooved-disc-skimmers/x150-skimmer-launching-system/?utm_source=PDF%20Brochure&utm_medium=PDF&utm_campaign=X150%20Launching%20System%20Brochure&utm_content=X150%20Launching%20System%20Brochure

Skimmer Specifications - OSKIMUN153

Disc Nameplate capacity:

660 gpm /150 cu.m per hour

Number of discs:

2 x 5 high speed Grooved Discs (10 discs total)

Boom connection / towing:

Pad eyes mounted inside the hull

Operational mode:

Advancing up to 3 knots

Dimensions (LxWxH):

108 x 59 x 55 inches / 2.74 x 1.50 x 1.4m

Weight: 1,341 1bs / 608kg

Construction: Painted marine grade aluminum
Handling: Fork pockets, lifting points.
Draft: 32 inches / 0.82m (operating)

Recovered oil pump:

High capacity salvage pump

Recovered oil pump capacity:

1,541 gpm @ 40 psi/ 350 cu/m hour @ 3 bar

Pump casing:

Seawater resistant aluminum

Discharge connection:

6 inch /150 mm with Camlock coupling.

Pump diameter:

490 mm

Debris management:

Included

Hydraulic hose:

60 m /180 ft hydraulic hose set, rated to requirement.

Operational Mode:

Stationary and advancing from O to 4 knots.

The same system can be supplied with two variations of Recovery Capacity:

180 m*h 200 m%h

Disc Nameplate capacity:

790 gpm /180 cu.m per hour | 880 gpm /200 cu.m per hour

Weight:

1,383 Ibs / 627kg 1,424 |bs / 646kg
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Oil Boom Specifications - 01430150

Included with the system is Sweep boom with 200ft / 60 m of rugged air-inflatable oil boom, that
incorporates the hydraulic and discharge hoses. This single point inflation boom chambers are
fitted with foam panels that act as reserve buoyancy and integrated netting assists in retaining
the sweep configuration. The boom is deployed from the remote controlled boom reel that
incorporates an air blower. The boom chambers are fitted with foam panels that act as reserve
buoyancy, integrated netting assists in retaining the sweep configuration.

Freeboard: 18in/46 cm

Draft: 10in/25cm

Length: 200 ft / 60 m single inflatable chamber
Sweep Opening: 147 ft/45m

Bottom Tension: Y2in /12 mm galvanized chain

Net for retaining sweep shape.
50 ft /15 m hydraulic hoses (between power pack and sweep boom)
150 ft / 46 m discharge hose (from sweep boom)

Chamber fitted with foam panels that act as reserve buoyancy in the event of a puncture.


https://www.elastec.com/products/oil-spill-skimmers/grooved-disc-skimmers/x150-skimmer-launching-system/?utm_source=PDF%20Brochure&utm_medium=PDF&utm_campaign=X150%20Launching%20System%20Brochure&utm_content=X150%20Launching%20System%20Brochure

Elastec 1m BoomVane™ - OVANEST10000

The setup comes with our Im BoomVane™ enabling the skimmer with sweep boom to be towed
by a single vessel. The BoomVane™ is powered by the water flowing past as the vessel advances,
held by a single tow line it swings out and away from the vessel, towing the oil boom. The
BoomVane™ is stable and self-trimming in all sweep speeds and is insensitive to wave action.

-y }
<« ELASTEC

1309 West Main St.
Carmi, lllinois 62821, USA
+1(618) 382-2525
www.elastec.com elastec@elastec.com
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o NorLense

NorLense NO-T-1000-S is a coast and offshore high speed oil spill containment system,
designed for a significant wave height up to 2,5 m. The Oil Trawl is stored on a hydraulically
driven winch, which simplifies and makes it safer to deploy and retrieve the Qil Trawl.
Operated from land only one person is required to execute this operation. Operated from a
ship, NorLense recommend two persons.

GENERAL DESCRIPTION

The Oil Trawl system consists of two 25 meters long oil boom arms with a diameter of 1000
mm and a skirt depth of 1200 mm narrowed in at the aft to a narrow area where a splitter is
located. This splitter separates the uppermost layer of the surface, where the spilled oil is,
from the rest of the water. The oil/water mixture is led into a collecting bag where the oil
separates from the water by natural gravity, and the separated water is led out of the bag
through an opening at the bottom. This collection bag is connected to the trawl by means of
a specially designed “drop-coupling” with a female part on the trawl and the male part on
the collection bag.

Drop coupling in yellow.

The Qil Trawl has automatic inflation of the freeboard when deployed. This is achieved by
pre inflating a series of flotation elements located inside the freeboard. The flotation
elements are interconnected with air hoses between the elements and a Y-piece hose at the
aft end and both arms fills through one filling point. The air pressure required to make this
work is 6 — 8 bar.

During deployment, these flotation elements will expand and the boom arms will inflate
automatically during the time it takes to leave the storage drum until they hit the water. This
makes deployment very fast and little resource demanding. One man does this job in less
than 20 minutes.
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The freeboard has no stiff longitudinal elements, this giving the trawl exceptional sea
following properties, ensuring good oil recovery even under bad weather conditions.

The collection bag connects to the trawl by means of a “drop coupling”. A male part
mounted at the forward end of the collection bag is dropped into the female part which is
mounted at the aft end of the trawl itself and behind the splitter. The drop coupling can be
connected and disconnected very easily.

The collection bag has a patented solution inside, making it possible to fill the bag with a
layer of oil emulsion up to one meter without risking that the oil flows back into the trawl
when towing stops.

The bag has a net storage volume of oil/emulsion of 10 m3.

The trawl on board the FCS 5005 vessels will be deployed over the stern.

A Warning. The Oil Trawl must be retrieved over the top of the winch. Always!
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o NorLense
CERTIFICATION

NorlLense is certified according to ISO 9001:2015, ISO 14001:2015 and Achilles standards.
The environmental and quality management systems are used as control tools in such way
that NorLense is competitive in the market. NorLense is an environment-conscious company.
ISO is an international organization for standardization. ISO 9001:2008 sets out the criteria
for a quality management system. The standard is based on a number of quality
management principles including a strong customer focus, the motivation and implication of
top management, the process approach and continuous improvements. Internal audits are
also a vital part.

In addition to being ISO certified, NorLense is Achilles certified. Achilles is a leading global
provider of integrated supplier management and supply chain solutions. This contributes to
reduce risks, costs and time, spent on procurement activities.

Achilles JQS
< SYSTEY empowered by Achilles
& 0@,9/\
& =
<) e}
g -1
g g
DNV:GL
NORWEGIAN
ACCREDITATION
18O 9001=ISO 14001 NMSYS 002 Qua“fied

ENVIRONMENT

NorLense is certified according to ISO 14001 and NorLense have high standards for the
environmental impact of our activities both externally and internally.

According to ISO 14001 NorLense are monitoring and controlling the aspects that may have
a substantial environmental impact. Wrecked/defect oil booms are recycled as much as
possible. The remains are classified as substantial environmental aspect under the I1SO
requirements, and NorlLense treat this as special-category waste to the recycling station.
Wrecked/defect oil booms can be returned to NorLense. If not, it is recommended to handle
this to an approved recycling station as special category waste, so this can be correctly
treated in relation to the environment.

Please contact NorLense for complementary information.
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TECHNICAL SPECIFICATION

o NorLense

OIL TRAWL NO-T-1000-S
OPERATIONAL DATA
Wave height maximum 50m
Wave height significant 2,5m
Wind normal 18 m/s
Wind maximum 22 m/s
Towing speed maximum <2m/s
During recovery (<4 knot)
Towing force minimum 20 kN
Towing force maximum 82 kN
PHYSICAL DATA
Diameter freeboard 1000 mm
Length boom arms 25m
Trawl opening 20m
Skirt depth 1200mm
Ballast/main tension member 13x81 mm Galvanized steel chain
Weigth ballast 2,7 kg/m
Breaking strength chain 162 kN
Storage volume Trawl 10 m3
Buoyancy/weigth ratio 39/1
Weigth boom arms 22 kg/m
MATERIALS

Freeboard, skirt and splitter

1250 g/m? PVC-coated PE-fabric

Collection bag

1250 g/m? PVC/TPU-coated PE-fabric

Ballast/main tension member

Galvanized steel

Colour Orange
Hydraulic oil system pressure 200 bar

Hydraulic oil brand / type Mobil DTE 10 exel 46
Air system pressure 8 bar max

Weights:

Winch complete with boom/oil 2400kg
bag/pump/hoses

Empty winch 900kg
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ILLUSTRATION OIL TRAWLs — PLAN VIEW
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o NorLense

splitter

Umbilical
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pump
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SPESIFICATION FABRIC
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trawl-
door

The boom is made from oil resistant pvc-coated PE-fabric. The base fabric is a 2x2 Panama

PE —fabric coated with pvc on both sides.

Fabric NO-T-1000-S
Weight 1250 g/m?
Coating PVC
Breaking strength N/5cm 4000

Tear strength in N 500
Adhesion N/5cm 130

Cold resistance -35°C

Heat resistance +70 °C Limited period of time
Colour Orange

Skirt 1250 g/m?
Ballast chain 13 x 81 mm galvanized chain
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SPLITTER

o NorLense

At the aft end of the trawl arms, two horizontal net pieces are mounted. The purpose of
these nets are to reduce turbulence and contribute to the separation process. The splitter is
located behind these net pieces. The purpose of the splitter is to separate the uppermost
layer where the oil is, from the rest of the water before entering the drop coupling area.
Leading the oil/water mix into the collection bag and the rest of the water away from the
drop coupling and the collection bag.

Fabric splitter NO-T-1000-S
Weight 1250 g/m?
Coating PVC

Breaking strength N/5 cm 4000

Tear strength N 500

Adhesion N/5 cm 130

Cold resistance -35°C

Heat resistance +70 °C Limited period of time!
Colour Orange

Net coarse 155 mm mesh x 4 mm tread
Net fine 11 mm mesh x 2 mm tread
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SPIRALS

o NorLense

Spiral system

Air inflation/evac. Hose with
TEMA 3/8”

Air inflation hose

Splitter
front beam

TEMA 3/8»

Air inflation hose

female TEMA 3/8"
female

Inside the boom, flotation elements with expansion hoses are mounted and inflated through
an air inflation hose. This hose runs through the whole length of each boom and is
connected to the flotation elements. Inside the flotation elements a special woven hose is
mounted as a spiral and act as distention elements. The spirals are pre inflated and this gives
the Oil Trawl its automatic inflation properties.
Before retrieving the Oil Trawl these spirals must be emptied. This is done by inserting the
vent plugs at the front some time before retrieval is started. When no air vents out of these
plugs, they must be removed before spooling the boom on to the reel. When the aft end of
the boom is reachable from the ship, the vent plug is inserted into the quick connection on
the air hose, and the rest of the air is drained out of the booms.

Spirals NO-T-1000-S 35 m
Spiral, distention element Diameter 43 mm
Burst pressure > 38 Bar
Working pressure 6-8 Bar

Cold resistance -30°C

Heat resistance +70 °C Limited time!
Oil resistant Yes

User manual NO-T-1000-S

Page 9 of 33




o NorLense

The trawl arms have an air inflation system, which has to be pressurized before deployment
can take place. The air quick connectors are located 2 at the front of the boom, and 1 at the
aft end of the boom, close to the quick drop coupling. Air from the quick connector at the aft
end is distributed into both boom arms via a Y-coupling.

AIR INFLATION SYSTEM

CHAIN/BALLAST

The skirt has a galvanized chain mounted as ballast. The chain is also the main tension
member in the construction.

Chain / Ballast NO-T-1000-S
Material Galvanized steel
Dimension 13x 81 mm
Breaking strength 162 kN
Weight 2,7 kg/m

DROP COUPLING

The collection bag connects to the trawl by means of a “drop coupling”. A male part
mounted at the forward end of the collection bag is dropped into the female part, mounted
at the aft end of the trawl itself and behind the splitter. This can be connected and
disconnected very easily and without having to deploy a small craft.

Drop Coupling

Material ANSI 316
Weight total 21 kg
Weight female part 12,5 kg
Weight male part 8,5 kg
Colour Grey
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COLLECTION BAG

o NorLense

After the water and the oil has passed the splitter, it enters the drop coupling and is led into
the collection bag. Natural gravitation separates the oil and water mixture and leaves you
with clean emulsion inside the bag as the water is led out of the bag through an opening at
the bottom of the bag.
The collection bag has a patented solution inside, making it possible to fill the bag with a
layer of oil emulsion up to one meter without risking that the oil flows back into the trawl
when towing stops.
The bag has a net storage volume of oil/emulsion of 10 m3.

Fabric

Weight 1250 g/m?
Coating PVC/TPU
Breaking strength N/5cm 6500
Tear strength N 1100
Adhesion N/5 cm 160
Cold resistance -35°C
Heat resistance +70 °C Limited time!
Colour Orange
Bag 10 m3

Length 10m

With 2m

Depth 1m

Weight 100 Kg

Towing points for
Skimmer pump

Flotation elements

Drop Coupling
male part

Connection to
Skimmer pump

4” Cam connection for

. Water outlet
emptying

NB! The bag must not be lifted using the towing points!
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0 NorLense

As a standard, the Oil Trawl is delivered with a horizontal reflex at both sides of the ends and
at the middle of the freeboard. More reflexes can be mounted according to customer
requirements.

REFLEX

TRAWLDOOR TD MARINE

TD Trawl Door is a tool making it possible to tow the trawl system with only one vessel. The
Trawl Door act as a rudder and pulls the outer boom away from the vessel, as far as the
towing line, which is between the trawl door and the vessel, is allowed to go. At the front
side, the painter line is connected, coming from the front side of the vessel, which tow the
trawl door and the outer boom.

A light can be installed on the trawl door. The doors are marked SB and BB respectively. It is
made from aluminum and withstands rugged use. The construction and choice of material
simplifies maintenance. The trawl door can be delivered for both starboard and port use of
the trawl.
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o NorLense

OPERATION OF NO-T-1000-S

Prior to deployment, air supply to both spiral systems must be pre-charged before
deployment. Air supply from air compressor must be on for at least 10-15 minutes until a
pressure of 8 bar has been established. The compressed air will pressurize the spiral systems
in both boom arms from outer- to inner end.

Attach flotation buoys to the connection point between the towline and the bridle. The
reason for this is to prevent that shackles and G-hooks attached sink and could be tangled in
the propeller. The same for the hydraulic hoses and the cargo hose.

When the trawl is correctly pre-charged and deployment starts and, the boom arms will
expand and to circular shape as they leave the winch. During this process, the boom will fill
itself with atmospheric air through an opening at the top of the freeboard.

Between the two booms outer end there a distance rope is installed for keeping the opening
in correct position. In the center of this rope a splitlink is attached. This splilink is connected
to a towrope connected to the drum pipe. This rope is used for safe deployment and
retrieving of the system.

During operation, it is very important that the system has an even V-formation.
Recommended length on towlines in open sea is approx. 55 m. This will be adjusted when

the system is installed onboard and the tow ropes will be marked.

The trawl system is designed to recover oil in towing speed up to 5 knot through water, but
the ideal speed is between 2-3 knots.
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o NorLense

It is very important to have a good communication between the operators so that towing
forces are as even as possible.

DEPLOYMENT

MAXIMUM SPEED DURING DEPLOYMENT SHOULD NOT EXCEED 2 KNOTS!

STEP BY STEP DEPLOYMENT

1. Remove cover from winch.

2. The trawl has one filling point located at the stern of the vessel. This filling point is
divided by a Y-connector. Towards the booms there are two TEMA 3/g' male quick
connection, and the filling point has a TEMA %"’ male quick connection. Prepare
towlines, bag and Trawl door. As previously mentioned pre-charging of the trawl
takes 10-15 minutes.

3. Attach the sea anchor to the ropes at the aft end of the pump.
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4. Unwind the bag so that the drop coupling for the bag is free. Check that the strap on
top of the drop coupling secured correctly.

5. (Connect the male bag coupling to the female coupling between the guide arms.
Because of the unique design, it will lock automatically. System is now ready for
deployment.) On your product, this is pre attached.

6. Throw the sea anchor overboard. Vessel moves forward with about 1 knot. During
deployment, check that the oil collection bag keeps a straight line behind the system.
Continue to deploy until outer end of the bridles are free from the winch. Stop.
Connect Trawl door and towlines. Connect hydraulic hoses from trawl to winch and
cargo hose to tank connection. Continue deployment until tow forces are
transferred to the towlines.

7. Deploy Trawl door and adjust system to correct position. The Trawl is now
operational.
8. Stop HPU.

A IMPORTANT! Protect fabric and equipment from sharp edges!
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o NorLense

PROCEDURE DURING OIL RECOVERY OF OIL EMULSIONS WITH DIFFERENT VISCOSITIES

To determine what oil emulsion viscosity is when an oil recovery operation is in progress is
not an easy task without taking samples of the emulsion and test it.

Thereby it is also a difficult task to determine what viscosity the emulsion inside the bag has.
The only way to have a meaning about this is to have a “Weathering property scheme” for
the oil in question where the boat is operating. Or, for several oils if the boat is covering
more than one oilfield.

Water-in-oil (w/0) emulsions are generally more viscous than the parent crude oil, this is
illustrated in Figure 3.2.
5

1000

Viscosity ratio
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o

o

0 T
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Water content (vol. %)
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Figure 3.2 An example of the viscosity ratio as a function of increasing water content Mackay et
al., 1980).

The example show how viscosity changes as water content in the oil change.

Summer Conditions (15 °C)

10000

Viscosity (cP)

Based on viscosity measurements carried out at a shear rate of 10 reciprocal seconds.
Chemical dispersability information based on experiments under standard laboratory conditions.

This example show how viscosity change depending on the amount of time the oil stays on
the surface. This has to do with how much water is mixed into the oil forming the emulsion.

Different viscosity will to some extent influence on pumping from the bag, as the pump
deliver more m3/h at low viscosity than on high viscosity.

For training with the system, pure seawater is pumped and requires less pressure and flow
than a real situation will. See table below.
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o NorLense

As a guidance to pumping different viscosities the following settings for the control valve can
be used:

The hydraulic system onboard must be adjusted to the skimmer pump that requires 235bar.
The maximum limit for the flow control valve is 235bar.

PUMPING OIL AT 50.000 cST:
1. It takes approx. 20min to empty the 10m?3 oil bag when the oil is 50.000 cSt
2. When the oil bag is full with oil, the bag lift because of the difference in gravity on
the two media, oil and seawater. The top will lift and become shaped as an arc. See
image 1
Ensure that the flow control valve is on 235 bar.
4. Start FRAMO R/O-pump and start water injection system at the same time. This
procedure pumps the oil from the bag to the vessels tanks. Flow approx. 8m3/h.

w

PUMPING OIL AT 35.000 cST:
1. Itake approx. 17min to empty the 10m?3 oil bag when the oil is 35.000 cSt
2. When the oil bag is full with oil, the bag lift because of the difference in gravity on
the two media, oil and seawater. The top will lift and become shaped as an arc. See
image 1
Ensure that the flow control valve is on 235 bar.
4. Start FRAMO R/O-pump and start water injection system at the same time. This
procedure pumps the oil from the bag to the vessels tanks. Flow approx. 10m3/h.

w

PUMPING OIL AT 25.000 cST:
1. It takes approx. 12min to empty the 10m3 oil bag when the oil is 25.000 cSt
2. When the oil bag is full with oil, the bag lift because of the difference in gravity on
the two media, oil and seawater. The top will lift and become shaped as an arc. See
image 1
Ensure that the flow control valve is on 212 bar.
4. Start FRAMO R/O-pump and start water injection system at the same time. This
procedure pumps the oil from the bag to the vessels tanks. Flow approx. 15m3/h.

w

IMAGE 1 — Bag filled with oil. Top of bag shaped as an arc.
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0 NorLense
PUMPING OIL AT 7.500 cST:

1. It takes approx. 10min to empty the 10m?3oil bag when the oil is 7.500 cSt

2. When the oil bag is full with oil, the bag lift because of the difference in gravity on

the two media, oil and seawater. The top will lift and become shaped as an arc. See

image 1

Ensure that the flow control valve is on 165 bar.

4. Start FRAMO R/O-pump and start water injection system at the same time. This
procedure pumps the oil from the bag to the vessels tanks. Flow approx. 50m3/h.

w

PUMPING OIL AT 4.500 cST:
1. It takes approx. 8min to empty the 10m?3 oil bag when the oil is 4.500 cSt
2. When the oil bag is full with oil, the bag lift because of the difference in gravity on
the two media, oil and seawater. The top will lift and become shaped as an arc. See
image 1
Ensure that the flow control valve is on 140 bar.
4. Start FRAMO R/O-pump and start water injection system at the same time. This
procedure pumps the oil from the bag to the vessels tanks. Flow approx. 80m3/h.

w

PUMPING SEA WATER DURING EXERCISES
1. It takes approx. 10min with towing to fill the oil bag with seawater.
2. When the oil bag is full with seawater. The bag will now float at same height as sea
level See image 2
Ensure that the flow control valve is on 100 bar.
4. Start FRAMO R/O-pump. This procedure pumps the seawater from the bag to the
vessel, from the vessel and overboard.

w

IMAGE 2 - Bag filled with seawater. Top of bag at sea level.
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o NorLense

Start the power pack. Slow speed to less than 1 knot through water. The center of the
distance rope is always connected to the retrieval line on the winch during operation and
towing of the Trawl. The Trawl is to be retrieved by this line and not the towlines. Start
retrieval. When Trawl door is retrieved, disconnect, and store it. Locate the two air hoses in
front on the guide booms. Insert male pipe into the female quick connectors on both lines.
Evacuate air from both air hoses connected to the spiral system (this will take from 5-10
minutes). When the airflow stops from the ventilation pipes, disconnect them from the
TEMA female quick connector on the hose ends. This is important! The Boom is now ready
to be retrieved.

RETRIEVAL

Continue retrieval until the outermost ends of the trawl arms is on deck. Insert ventilation
pipes into the TEMA female connector; evacuate air from both air hoses. When the airflow
stops, disconnect ventilation pipes and connect the Y-coupling to the spiral system. Continue
retrieval. Mount the cover.
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o NorLense

The Oil Trawl should always be stored under a tarpaulin protecting the PVC/TPU-fabric
against direct sunlight.

MAINTENANCE

The Oil Trawl itself requires a minimum of maintenance, but there are some tests that ought
to be done at regular basis to make sure the Oil Trawl operates properly the day it is
required. All TEMA couplings on the boom shall be sprayed with WD 40 or similar product
according to the maintenance form. Maintenance form and control scheme shall be used for
periodical control.

An air tightness test should be run on a regular basis testing the spiral and the air filling
system. This test can be done the following way without deploying the trawl:

1. Start filling Oil Trawl in the usual way; fill in 10-15 min. Air source should deliver
approximately 8 bar.

2. Disconnect the air supply, and connect a manometer in order to read the pressure in
the inflation system.

3. When the pressure is 8 bar, the first filling is finished.

The pressure inside the air supply system will now drop to some extent. This does not
necessarily indicate a leakage, but can occur because of expansion of the spiral wound onto
the drum. Refill the spiral system until the pressure reaches 8 bar.

After this second filling a drop in pressure during a period of 1/2 hour shall not exceed 0,5
bar. If so, this indicates a leakage in the system and necessary steps should be taken to
locate and repair this leakage.

Detection of a leakage in the air supply system is done the following way:

The Oil Trawl is deployed in accordance to normal procedures. During deployment, one man
visually inspects the Qil Trawl as it is deployed from the winch. If a leakage is observed, the
area where the leakage is observed must be marked on the boom before further unwinding
is done, this in order to open the Qil Trawl at the right point when retrieved.

If no leakage is heard or seen during deployment, the Qil Trawl has to be stretched out in its
full length. Leave the air for the spiral supply system on after the oil trawl is fully deployed
and listen well along trawl arms. When all damages are observed, just open the freeboard
and repair the damage immediately.
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o NorLense

A visual control of the Qil Trawl exterior shall be accomplished every year. It is particularly
important to inspect the Oil Trawl concerning mechanical tear or damage on the PVC-fabric.
It is important that holes in the freeboard are repaired.

INSPECTION OF OIL TRAWL

All snap links and couplings on hoses should be inspected at least once a year.
The Oil Trawl is to be opened at 2 or 3 randomly selected places and the spiral and air supply
hose are to be inspected.

If any parts of the Oil Trawl have to be repaired or replaced with equipment from the spare
parts, new material has to be ordered from NorLense AS in order to replace used material.

WASHING

If the Qil Trawl has been in contact with oil, it must be washed so that all remaining oil
residues are removed.

Alkaline washing fluids which contain a mixture of several tensides, phosphates, silicates and
4,5% Potassium hydroxide mixed with 10 parts of water is the strongest concentration most
commonly used.

Remark, however, that using washing fluids, containing the elements mentioned above,
always requires thorough rinsing, using a lot of water.

A NOTE: Water temperature shall not exceed 40 °C / 104 °F

Using an alkaline washing fluid mixed with water has a very little extracting effect on the
softening agents in the PVC-fabric. Nevertheless, such fluids shall not be in contact with the
PVC-coated fabric for a longer period of time. The material will then absorb smaller amounts
of fluid which will not be rinsed away afterwards, and the PVC-material will stiffen.

High pressure rinsing of the fabric must be done with care. Do not hold the nozzle to close to
the fabric. The best way is using lots of water at low pressure, from fire pump or similar
source.

After cleaning, the boom shall be rinsed with seawater. This will prevent water remainders

to rot inside the boom during storage. Always use salt water when cleaning. Fresh water
contains algae that miscolour the fabric and also leaves a distinct smell.
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First cleaning is normally done when the oil trawl is aft of the transom. Fine and final cleaning is
normally done onshore.
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o NorLense

HOW TO OPEN UP THE TRAWL ARMS

Under normal conditions, oil will not come oil into the freeboard. It is recommended that
this is checked when the trawl has been in contact with oil. If there is oil inside, the boom
must be opened and cleaned thoroughly.

Oil booms manufactured by NorLense have a closing system on top of the freeboard part.
The freeboard consists of an outer layer with double closing flips on the top on one side, and
a single flip on the other part. The closing flips are connected together using male eyelets on
one side, reinforced holes on the second flip, and a rope locking these two flips together.
See illustration.

Velcro

Freeboard

Ropes and eyelets
that keeps the surface
part and the float
closed.

Skirt

To get access to the inside of the freeboard the following steps must be done:

1. Open Velcro and fold back the loose flip. Pull the rope, which is led through the eyelets,
out of the eyelets. Be careful when doing so as pulling to hard or to fast may burn and
damage the hole in the eyelet. Now the surface part is open.

2. Fold the fabrics apart. Now is the spiral available for inspection and cleaning. The

freeboard is manufactured so that it can be folded out completely when all ropes are
removed and the air system is removed. This makes cleaning the inside easier
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o NorLense

MAINTENANCE FORM, PERIODIC SCHEDULE

COMPONENT After use/ Every Every Every Every Annually
exercise 2 3 6 9

weeks months months months
Oil Trawl in general Vc + Cw Pc Vc Cw
Hydraulic and air
couplings between Vc + Gr
power pack and reel
Oil Trawl reel Gr+Vc Gr +Vc
Towing rope, bridles Ve + Ma
and buoys
Training
LETTER CODE | DESCRIPTION ACTION REFERENCE
Cp Change of parts If damaged or Spare part list, boom page

malfunctioning 30
User manual, reel

Vc Visual control Check for damage during Contact NorLense

deployment/retrieval of
boom, hoses, tow lines
and buoy.

Check for
malfunctioning/rust on
valves and connectors.

Cw Cleaning/washing Follow Washing User manual, page 22
instructions
Gr Grease Grease nipples and clamps | Maintenance manual, reel
on reel when turned fully User manual boom,
to port and starboard. page 21
Spray and test couplings.
T Tighten Hydraulic couplings and Maintenance manual reel
bolts on reel.
Ma Maintenance Follow Maintenance User manual, page
instructions. Contact NorLense for new
spares
Oh Overhaul When errors, leaks or Contact NorlLense
similar.
Pc Pre-charging Oil Trawl Follow our Maintenance User manual, page 21
(no deployment instructions.
necessary)
Tr Training According to ship planning
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Normal life expectancy of oil booms is approx. 10 years depending on use and handling of
the equipment. This assuming all instructions are followed up correctly.

STORAGE OF OIL TRAWL

Before storage of the boom over a period of time it is important that it is clean inside and
outside. If the boom only has been used during exercise and is dirty, is it enough to flush it
with sea water before retrieving on winch. If the boom has been in contact with oil or other
pollutions, it has to be thoroughly washed with fresh water and soap. Remember to flush
with seawater afterwards! Notice our washing instructions on page 22.

When the boom is clean it shall be stored in an airy place and be protected from direct
sunlight. Temperature shall not exceed +50 °C/-30 °C (+122°F/-22°F) during storage period.

e If the temperature exceeds +50 °C (+122°F) during storage, this will degrade the
quality of the materials the boom system is made of. This reduces the life expectancy
of the product.

e If the temperature falls below -30°C (-22°F) during storage, direct use of the boom
without preheating it, can damage or weaken the components. The boom shall if
possible, be preheated before use at extremely low temperatures. This is normally
done by blowing hot air under the tarpaulin that cover the winch and boom. When
temperatures are below zero degrees Celsius, always drain the air system for
condensation and add ethylene glycol to prevent glaciation that could damage the air
system. Ask NorlLense for instructions for this.

A NOTE: The OIL TRAWL is suitable for storage temperatures between +50 °C / -
30 °C (+122°F/-22°F). If temperature is higher than + 50°C over a periode of time, this can
affect the pvc-coated fabric and other parts in the boom.
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Together with our products a spare part kit is delivered to do first hand and smaller repairs.
In this box the required parts and tools are stored. See spare part list for your product on
page 30.

FIELD REPAIR

The booms are produced in PVC or a PVC/TPU-coated Polyester fabric. PVC and PVC/TPU
coated fabrics has the property that the coating melts when exposed to high temperatures.
In the spare part box you will find a hand held hot air welding machine, a pressure roll for
applying pressure on the weld, and some extra fabric that matches the product delivered.

The advantage of welding is that this is not depending on room temperature to make a
repair. If the welding is done properly, the product will have the same strength as when
newly made.

HOT AIR WELDING, STEP BY STEP

Step 1:

Open the repair kit box and take out the necessary equipment: Scissor, fabric, pressure roll
and hot air welding machine.

Some rags and acetone are needed to clean the surface to be welded, and a brass wire brush
to clean the nozzle of the welding machine when necessary.

The acetone you will not find in the repair kit due to shipping regulations.

Step 2:
1. Wash and degrease the damaged area with cloth and Acetone.
2. The damaged area has to lie as flat as possible on a hard and even surface for easy
and good welding.
Start the welding machine and set the thermostat to 7-8.
4. Wait a few seconds for it to obtain the right temperature.

w

Step 3:

1. Cut a proper piece of fabric. The new fabric has to cover and exceed the damaged
area at least 40mm in every direction.

2. Centre the fabric on the damage, and put the pressure roll on top to hold it still.

3. Insert the nozzle of the welding machine between the two pieces of fabric.

4. When white smoke appears, start rolling as you slowly move the welding machine in
the required direction.

5. After welding a few centimeters, lift top fabric to check. The layers shall have
blended perfectly, and when torn apart one of the fabrics shall appear white without
coating. Test on sample.

A NOTE: It is of importance to find the right temperature and speed for good

welding. Practice on forehand!
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As visible on the pictures, there are several ways to hold the hot air welder and the pressure
roll. When withdrawing the nozzle from the weld, too much sot on the nozzle means that
the weld is no good. Brush the nozzle when it’s turning black.

It is possible to weld both lengthwise and crosswise. Use method most suitable for the repair
in question.

User manual NO-T-1000-S Page 29 of 33



o NorLense

REPAIR KIT BOX CONTENTS

Article No. Description Quantity
700.400.001 Box 1pc
700.000.231 Heytex fabric 1250 g/m? PVC 2,5m?
700.000.070 Rope, 11m 2 pc
710.100.084 PVC-eyelets 10 pc
500.450.235 PVC-TIR Strap 11m
200.200.202 Hot air welder, 220 V 50-60 Hz 1pc
200.200.201 Pressure roll, 45 mm 1pc
200.300.040 Knife, stainless steel 1pc
200.200.056 Tape, pvc 38 mm 1pc
200.300.041 Scissor 1pc
200.350.111 Pressure gauge, complete 1pc
700.101.275 Enamel paint for reel, 1/3 box 1pc
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CUSTOMISATION
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NorLense

To whom it may concern Stronstad, 09" of July 2021

NorLense Oil Trawl
RE - Recovery Efficiency

NorLense Oi Trawl

NorLense Oil Trawl NO-T-1000-S is an offshore high-speed oil spill recovery and
containment system, designed for a significant wave height up to 2,5 m (maximum 5 m).
The Qil Trawl is stored on a hydraulically driven winch, which simplifies and makes it
safer to deploy and retrieve the Oil Trawl. It is designed to be deployed and towed by a
single vessel and can be operated by only one person (single man operation).

The Oil Trawl system consists of two 30 meters long oil boom arms with a diameter of
1000 mm and a skirt depth of 500 mm narrowed in at the aft to a narrow area where a
splitter is located. This splitter separates the uppermost layer of the surface, where the
spilled oil is, from the rest of the water. The oil/water mixture is led into a collecting bag
where the oil separates from the water by natural gravity, and the separated water is
led out of the bag through an opening at the bottom. This collection bag is connected to
the trawl by the means of a flexible coupling that can be disconnected.

The Oil Trawl has automatic inflation of the freeboard when deployed. This is achieved
by pre inflating a series of flotation elements located inside the freeboard. The flotation
elements are interconnected with air hoses between the elements and a Y-piece hose
at the aft end and both arms fills through one filling point. The air pressure required to
make this work is 6 — 8 bar.

During deployment, these flotation elements will expand and the boom arms will inflate
automatically during the time it takes to leave the storage drum until they hit the water.
This makes deployment very fast and little resource demanding. One man does this job
in less than 20 minutes.
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Figure 1: Schematic drawing of oil trawl operation (DNV-GL).

The freeboard has no stiff longitudinal elements, this giving the trawl exceptional sea
following properties, ensuring good oil recovery even under bad weather conditions.
The collection bag connects to the trawl by means of a flexible coupling integrated in
the trawl and the bag.

The collection bag has a patented solution inside, making it possible to fill the bag with
a layer of oil emulsion up to one meter without risking that the oil flows back into the
trawl when towing stops. The bag has a net storage volume of oil/emulsion of 10 m3.
Maximum towing speed is 5 knots. The Oil Trawl can capture and contain oil viscosity
from 1 -1 000 000 cP.

The system is designed for numerous of exercises and incidents. The simplicity of
deploying, towing and retrieving the system enhances safety for operator significantly.
There is no need for any crew to be in contact with the system when it comes out of and
goes back to the storage reel. User’s Manual can be found in Attachment I.

Figure 2: Oil trawl being operated by the Norwegian Coast Guard in an exercise.
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Throughput Efficiency [%]:

As defined in ERSP calculator User Manual (2016), from BSEE (Bureau of Safety and
Environmental Enforcement), “Throughput Efficiency (TE) is the percentage of
oil/emulsion taken onboard, out of the total volume of oil/emulsion encountered. It is a
measure of the effectiveness of the containment component of the skimming system
and its ability to prevent entrainment or loss of the oil encountered.”

The TE of a skimming system can be specified using the results of testing done under
ASTM F631-99 as per Paragraphs 3.1.13 and 13.2.22 (as the average value of TE in all
individual tests performed).

The system has shown an average throughput efficiency of 82% when testing in
Ohmsett, Nem Jersey. The detailed information and certification can be verified in

Attachment Il - Ohmsett — Performance efficiency test Oil trawl.

It has also been tested by NorLense and verified by DNV-GL (Attachment Ill).

RE — Recovery Efficiency

As defined in ERSP calculator User Manual (2016), from BSEE (Bureau of Safety and
Environmental Enforcement), “Recovery Efficiency is a measure of the amount of
oil/emulsion recovered compared to the total fluids recovered, expressed as a
percentage. ASTM F1780-97 explains that a skimmer will recover free water along with
the recovered oil, and that the amount of free water recovered is a measure of the
efficiency of the skimmer system.” In other words: How much of the originally emulsion
of oil was recovered without the addition of free water.

According to ASTM International, the ASTM F2709-08 test method “defines a method
and measurement criteria to quantify the nameplate recovery rate (capacity) of a
stationary skimmer system in ideal conditions. If a determination of a skimmer’s
capabilities in realistic conditions (that is, advancing or waves) is required, testing should
be performed according to Guide F 631 or equivalent”. . RE as defined in the F 631-99
includes emulsions in estimating the amount of the oil slick recovered and can be
calculated as described next:

RE= Vi
x 100 Equation (1)
Viotal fluid

As analogy, is possible to deduce that the percentage of water recovered per unit of
measure, which can be calculated as described next:
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Water Recovered per unit of measure (WR) = Vwater
x 100

Viotal fluid
Equation (2)
Before going any further, is very important to clarify what is being considered was
“water” in the equation (2) above.
BS&W
According to the Qil Field Glossary, from Schlumberger, BS&W is an “abbreviation for
basic sediment and water. It includes free water, sediment, and emulsion and is

measured as a volume percentage of the production stream”.

Thus, the volume of water that is considered in equation (2) includes not only free water,
but also emulsion.

Keeping that in mind, it is possible to attest that the sum of percentages of the originally
oil (Recovery Efficiency) and free water plus emulsion recovered (water recovered per
unit of measure) should be equal to 100%, reaching the equation described bellow:

RE + WR = 100%

RE = 100% - WR Equation (3)

This logical memorial of formulas were the one used to calculate the Recovery Efficiency
of Oil Trawl during the tests presented in this document.

Ohmsett Tests — Recovery Efficiency Results

Tests in Ohmsett in 2013 were done with 2 different types of oil emulsion:
Sundex 790 with a viscosity of 8000 cP.
Hydrocal 300 with a viscosity of 200 — 300 cP.

A total of 38 tests were done with the oil trawl in the test tank during the test period in
calm and sinusoidal wave conditions and with a range of towing speed varying from 1.5
to 3.0 knots.
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The average water content in the spilled oil was 8,5% for the Sundex 790 samples. Six
samples were taken before release into the test tank: (10% + 10% + 8% + 9% + 7% +
7%)/6 = 8,5% (Attachment IV: Main Bridge Pretest Oil Analysis).

After 17 runs; Attachment V, column 1, test #4-20, in the test tank with Sundex 790, the
water content and respective WR and RE, calculated by the equations (2) and (3), can
be found next (data can found in Attachment VI).

Type of Average of water Water after
ygil before tghe tests (%) Samples Tube # the tests (%) WR (%) | RE (%)
Sundex 790 8,5 551-06 5 27 18,5 81,5
Sundex 790 8,5 551-06 4 26 17,5 82,5
Sundex 790 8,5 551-08 9 25 16,5 83,5
Sundex 790 8,5 551-12 8 25 16,5 83,5
Sundex 790 8,5 551-29 8 25 16,5 83,5
Sundex 790 8,5 551-29 9 25 16,5 83,5
Sundex 790 8,5 551-07 6 24 15,5 84,5
Sundex 790 8,5 551-07 7 24 15,5 84,5
Sundex 790 8,5 551-08 8 24 15,5 84,5
Sundex 790 8,5 551-12 9 24 15,5 84,5
Sundex 790 8,5 551-26 7 24 15,5 84,5
Sundex 790 8,5 551-14 9 23 14,5 85,5
Sundex 790 8,5 551-26 6 23 14,5 85,5
Sundex 790 8,5 551-27 8 23 14,5 85,5
Sundex 790 8,5 551-36 1 23 14,5 85,5
Sundex 790 8,5 551-40 23 23 14,5 85,5
Sundex 790 8,5 551-09 3 22 13,5 86,5
Sundex 790 8,5 551-36 3 22 13,5 86,5
Sundex 790 8,5 551-37 5 22 13,5 86,5
Sundex 790 8,5 551-09 1 21 12,5 87,5
Sundex 790 8,5 551-14 8 21 12,5 87,5
Sundex 790 8,5 551-24A 3 21 12,5 87,5
Sundex 790 8,5 551-27 9 21 12,5 87,5
Sundex 790 8,5 551-37 4 21 12,5 87,5
Sundex 790 8,5 551-43 21 21 12,5 87,5
Sundex 790 8,5 551-49 21 21 12,5 87,5
Sundex 790 8,5 551-50 21 21 12,5 87,5
Sundex 790 8,5 551-50 21 21 12,5 87,5
Sundex 790 8,5 551-01 6 20 11,5 88,5
Sundex 790 8,5 551-01 7 20 11,5 88,5
Sundex 790 8,5 551-04 4 20 11,5 88,5
Sundex 790 8,5 551-04 5 20 11,5 88,5
Sundex 790 8,5 551-05 1 20 11,5 88,5
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Type of Average of water Water after
ygil before tghe tests (%) Samples Tube # the tests (%) WR (%) | RE (%)
Sundex 790 8,5 551-05 3 20 115 88,5
Sundex 790 8,5 551-13 6 20 11,5 88,5
Sundex 790 8,5 551-25 4 20 115 88,5
Sundex 790 8,5 551-25 5 20 11,5 88,5
Sundex 790 8,5 551-25A 4 20 115 88,5
Sundex 790 8,5 551-28 1 20 115 88,5
Sundex 790 8,5 551-28 3 20 11,5 88,5
Sundex 790 8,5 551-32 4 20 115 88,5
Sundex 790 8,5 551-33 4 20 11,5 88,5
Sundex 790 8,5 551-35 8 20 115 88,5
Sundex 790 8,5 551-38 20 20 11,5 88,5
Sundex 790 8,5 551-40 20 20 11,5 88,5
Sundex 790 8,5 551-42 20 20 11,5 88,5
Sundex 790 8,5 551-03 1 19 10,5 89,5
Sundex 790 8,5 551-11 6 19 10,5 89,5
Sundex 790 8,5 551-13 7 19 10,5 89,5
Sundex 790 8,5 551-24A 1 19 10,5 89,5
Sundex 790 8,5 551-25A 5 19 10,5 89,5
Sundex 790 8,5 551-39 19 19 10,5 89,5
Sundex 790 8,5 551-42 19 19 10,5 89,5
Sundex 790 8,5 551-43 19 19 10,5 89,5
Sundex 790 8,5 551-49 19 19 10,5 89,5
Sundex 790 8,5 551-10 4 18 9,5 90,5
Sundex 790 8,5 551-11 7 18 9,5 90,5
Sundex 790 8,5 551-33 5 18 9,5 90,5
Sundex 790 8,5 551-34 6 18 9,5 90,5
Sundex 790 8,5 551-35 9 18 9,5 90,5
Sundex 790 8,5 551-38 18 18 9,5 90,5
Sundex 790 8,5 551-41 18 18 9,5 90,5
Sundex 790 8,5 551-41 18 18 9,5 90,5
Sundex 790 8,5 551-46 18 18 9,5 90,5
Sundex 790 8,5 551-03 3 17 8,5 91,5
Sundex 790 8,5 551-15 3 17 8,5 91,5
Sundex 790 8,5 551-24 1 17 8,5 91,5
Sundex 790 8,5 551-24 3 17 8,5 91,5
Sundex 790 8,5 551-34 7 17 8,5 91,5
Sundex 790 8,5 551-39 17 17 8,5 91,5
Sundex 790 8,5 551-46 17 17 8,5 91,5
Sundex 790 8,5 551-02 9 16 7,5 92,5
Sundex 790 8,5 551-10 5 16 7,5 92,5
Sundex 790 8,5 551-15 1 16 7,5 92,5
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Type of Average of water Water after

ygil before tghe tests (%) Samples Tube # the tests (%) WR (%) | RE (%)
Sundex 790 8,5 551-17 7 16 7,5 92,5
Sundex 790 8,5 551-18 8 16 75 92,5
Sundex 790 8,5 551-18 9 16 75 92,5
Sundex 790 8,5 551-20 3 16 75 92,5
Sundex 790 8,5 551-21 4 16 7,5 92,5
Sundex 790 8,5 551-21 5 16 75 92,5
Sundex 790 8,5 551-48 16 16 75 92,5
Sundex 790 8,5 551-48 16 16 75 92,5
Sundex 790 8,5 551-02 8 15 6,5 93,5
Sundex 790 8,5 551-16 4 15 6,5 93,5
Sundex 790 8,5 551-16 5 15 6,5 93,5
Sundex 790 8,5 551-17 6 15 6,5 93,5
Sundex 790 8,5 551-31 1 15 6,5 93,5
Sundex 790 8,5 551-31 3 15 6,5 93,5
Sundex 790 8,5 552-32 5 15 6,5 93,5
Sundex 790 8,5 551-45 15 15 6,5 93,5
Sundex 790 8,5 551-45 15 15 6,5 93,5
Sundex 790 8,5 551-20 1 14 55 94,5
Sundex 790 8,5 551-30 6 14 55 94,5
Sundex 790 8,5 551-47 14 14 55 94,5
Sundex 790 8,5 551-44 13 13 4,5 95,5
Sundex 790 8,5 551-44 13 13 4,5 95,5
Sundex 790 8,5 551-47 13 13 4,5 95,5
Sundex 790 8,5 551-30 7 12 3,5 96,5

RE minimum:| 81,50

RE average| 89,53

The average water content in the spilled oil was 1,70% for the Hydrocal 300 samples.
Four samples were taken before release into the test tank: (1,8% + 1,5% + 1,5% + 2%)/4
=1,70% (Attachment IV: Main Bridge Pretest Oil Analysis).

After 18 test runs in the tank with Hydrocal 300 the water content and respective WR
and RE, calculated by the equations (2) and (3), can be found next (data can found in
Attachment VI).

Average of water Water after
Type of Oil | before the tests | Samples Tube # h o WR (%) | RE (%)
(%) the tests (%0)
Hydrocal 300 1,7 551-117 1 37 35,3 64,7
Hydrocal 300 1,7 551-117 3 37 35,3 64,7
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. Average of water Water after
Type of Oil before the tests | Samples Tube # o WR (%) | RE (%)
(%) the tests (%)
Hydrocal 300 1,7 551-115 3 33 31,3 68,7
Hydrocal 300 1,7 551-115 1 30 28,3 71,7
Hydrocal 300 1,7 551-116 6 28 26,3 73,7
Hydrocal 300 1,7 551-116 7 28 26,3 73,7
Hydrocal 300 1,7 551-70 3 25 23,3 76,7
Hydrocal 300 1,7 551-71 4 25 23,3 76,7
Hydrocal 300 1,7 551-71 5 25 23,3 76,7
Hydrocal 300 1,7 551-70 1 24 22,3 77,7
Hydrocal 300 1,7 551-69 8 23 21,3 78,7
Hydrocal 300 1,7 551-54 1 22 20,3 79,7
Hydrocal 300 1,7 551-65 14 22 20,3 79,7
Hydrocal 300 1,7 551-54 3 21 19,3 80,7
Hydrocal 300 1,7 551-67 5 21 19,3 80,7
Hydrocal 300 1,7 551-68 7 21 19,3 80,7
Hydrocal 300 1,7 551-65 15 20 18,3 81,7
Hydrocal 300 1,7 551-67 4 20 18,3 81,7
Hydrocal 300 1,7 551-69 9 20 18,3 81,7
Hydrocal 300 1,7 552-72 11 20 18,3 81,7
Hydrocal 300 1,7 552-72 12 20 18,3 81,7
Hydrocal 300 1,7 551-50A 1 19 17,3 82,7
Hydrocal 300 1,7 551-50A 3 19 17,3 82,7
Hydrocal 300 1,7 551-52 6 19 17,3 82,7
Hydrocal 300 1,7 551-52 7 19 17,3 82,7
Hydrocal 300 1,7 551-68 6 19 17,3 82,7
Hydrocal 300 17 55128553' 5 19 17,3 82,7
Hydrocal 300 1,7 551-51 4 18 16,3 83,7
Hydrocal 300 1,7 551-51 5 18 16,3 83,7
Hydrocal 300 1,7 551-53 8 18 16,3 83,7
Hydrocal 300 1,7 551-64 11 18 16,3 83,7
Hydrocal 300 1,7 551-64 12 18 16,3 83,7
Hydrocal 300 17 551;?59' 11 18 16,3 837
Hydrocal 300 17 551;?59' 12 18 16,3 837
Hydrocal 300 1,7 551-53 9 17 15,3 84,7
Hydrocal 300 1,7 551-66 1 17 15,3 84,7
Hydrocal 300 1,7 551-66 3 17 15,3 84,7
Hydrocal 300 1,7 551-73 14 17 15,3 84,7
Hydrocal 300 1,7 551-77 3 17 15,3 84,7
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. Average of water Water after
Type of Oil before the tests | Samples Tube # o WR (%) | RE (%)
(%) the tests (%)
Hydrocal 300 1,7 551-59 15 16 14,3 85,7
Hydrocal 300 1,7 551-74 7 16 14,3 85,7
Hydrocal 300 1,7 551-77 1 16 14,3 85,7
Hydrocal 300 1,7 551288 53- 4 16 14,3 85,7
Hydrocal 300 1,7 551-59 14 15 13,3 86,7
Hydrocal 300 1,7 551-60 1 15 13,3 86,7
Hydrocal 300 1,7 551-62 6 15 13,3 86,7
Hydrocal 300 1,7 551-62 7 15 13,3 86,7
Hydrocal 300 1,7 551-63 8 15 13,3 86,7
Hydrocal 300 1,7 551-73 15 15 13,3 86,7
Hydrocal 300 1,7 551-76 8 15 13,3 86,7
Hydrocal 300 1,7 551-76 9 15 13,3 86,7
Hydrocal 300 1,7 551-55 4 14 12,3 87,7
Hydrocal 300 1,7 551-55 5 14 12,3 87,7
Hydrocal 300 1,7 551-60 3 14 12,3 87,7
Hydrocal 300 1,7 551-113 6 14 12,3 87,7
Hydrocal 300 1,7 551-113 7 14 12,3 87,7
Hydrocal 300 1,7 551-61 4 13 11,3 88,7
Hydrocal 300 1,7 551-61 5 13 11,3 88,7
Hydrocal 300 1,7 551-74 6 13 11,3 88,7
Hydrocal 300 1,7 551-58 12 12 10,3 89,7
Hydrocal 300 1,7 551-63 9 12 10,3 89,7
Hydrocal 300 1,7 551-112 4 12 10,3 89,7
Hydrocal 300 1,7 551-114 8 12 10,3 89,7
Hydrocal 300 1,7 551-114 9 12 10,3 89,7
Hydrocal 300 1,7 551-58 11 11 9,3 90,7
Hydrocal 300 1,7 551%8 65- 14 11 9,3 90,7
Hydrocal 300 1,7 551%8 65- 15 11 9,3 90,7
Hydrocal 300 1,7 551-112 5 11 9,3 90,7
Hydrocal 300 1,7 551-97 7 7 5,3 94,7
Hydrocal 300 1,7 551-95 5 6 4,3 95,7
Hydrocal 300 1,7 551-96 1 6 4,3 95,7
Hydrocal 300 1,7 551-96 3 6 4,3 95,7
Hydrocal 300 1,7 551-97 6 6 4,3 95,7
Hydrocal 300 1,7 551-95 4 55 3,8 96,2
Hydrocal 300 1,7 551-57 8 5 3,3 96,7
Hydrocal 300 1,7 551-57 9 5 3,3 96,7
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. Average of water Water after
Type of Oil before the tests | Samples Tube # o WR (%) | RE (%)
(%) the tests (%)
Hydrocal 300 1,7 551-92 7 5 33 96,7
Hydrocal 300 1,7 551-93 9 5 3,3 96,7
Hydrocal 300 1,7 551-93 8 4,5 2,8 97,2
Hydrocal 300 1,7 551-119 14 4,5 2,8 97,2
Hydrocal 300 1,7 551-119 15 4,5 2,8 97,2
Hydrocal 300 1,7 551-92 6 4 2,3 97,7
Hydrocal 300 1,7 551-118 11 3,5 1,8 98,2
Hydrocal 300 1,7 551-118 12 3,5 1,8 98,2
Hydrocal 300 1,7 551-56 6 3,2 1,5 98,5
Hydrocal 300 1,7 551-56 7 3,2 1,5 98,5
Hydrocal 300 1,7 551-94 3 3 1,3 98,7
Hydrocal 300 1,7 551-94 1 2,5 0,8 99,2
RE minimum:| 64,70
RE average:| 86,51

Tests performed with the equipment at the OHMSETT (2013) indicated percentages for
system Recovery Efficiency ranging from 64,7% (minimum) to 99,2% (maximum) for
Hydrocal 300 and ranging from 81,50% (minimum) to 96,50% (maximum) for Sundex
790. The respective averages are 86,51% for Hydrocal 300 and 89,53% for Sundex 790.

For the purpose of defining the standard Recovery Efficiency for oil trawl system, only
the average and minimum values were considered to calculate RE. The intention was to
define a very conservative value.

Thus, average RE minimum and RE average for the two different tests for the NorlLense
Oil Trawl:

RE minimum: (81,50 + 64,70)/2 = 73,10%

RE average: (89,53 + 86,51)/2 = 88,02%

Areal Coverage Rate (ACR)

As defined in ERSP calculator User Manual (2016), from BSEE (Bureau of Safety and
Environmental Enforcement), “Areal Coverage Rate is the rate at which the skimming
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system sweeps the oil slick in units of square meters per second. It is a function of Speed
and Swath”.

ACR = Swath x System speed Equation (4)

Encounter Rate (ER)

As defined in ERSP calculator User Manual (2016), from BSEE (Bureau of Safety and
Environmental Enforcement), “Encounter Rate is the rate at which oil/emulsion is
encountered by the skimming system and is a function of the oil slick Thickness, the
Speed of the skimming system, and the Swath”.

ER = ACR x oil slick thickness Equation (5)

Oil Trawl system openness measurement is about 30 m. In the case of Conventional
Settings, this measurement is calculated from the extent of the boom. Thus, considering
the "U" formation as a semicircle, and its perimeter as the total length of the boom (200
m), the diameter (corresponding to the system opening measurement) would be
equivalent to 127 m. As the formation is asymmetric, 5% of this value was discounted,
resulting in 120 m of opening.

In order to allow the calculation of the ACR value (required for oil enclosure capacity
analysis), Table next shows the Opening and Speed values for each containment and
recovery system.

Conventional System 120 1 knot—0,514 m/s

Oil Trawl 30 5 knots — 2,572 m/s

Thus, the following maximum ER values are obtained:

Conventional System
ER =120 x 0,514 x oil slick thickness
ER = 61,68 x oil slick thickness
Oil Trawl!
ER = 30x 2,572 x oil slick thickness
ER = 77,16 x oil slick thickness
Side 11 av 12
NorLense AS Phone +47 76 11 81 80
Fiskebgl www.norlense.no

N-8317 Strgnstad



Based on the above values, the Encounter Rate (ER) results showed that the Qil Trawl
Configuration has about 25% more oil enclosure capacity than the Conventional
Configuration, utilizing a 200 m containment boom and the and the maximum swepping
speeds.

/Gm;é \s€n
Managing Director

Mobil +47 91 38 65 02
Mail geir@norlense.com
Web www.norlense.com

Side 12 av 12
NorLense AS Phone +47 76 11 81 80

Fiskebgl www.norlense.no
N-8317 Strgnstad
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Attachment II

EXECUTIVE SUMMARY

~ EVALUATION of the NORLENSE AS PROTOTYPE OILTRAWL
SYSTEM

During the weeks of 5/28/2013 and 6/3/2013 Norlense AS, a
Norwegian based company performed efficiency testing of

ZES EAR ot their updated advancing oiltrawl system. During previous
Oh sett testing in June 2012, ideas were generated to improve the
.. system performance and for scalability for testing within the
" .Ohmsett test basin. The primary objective of these test were
Oil Spill Response Research & primary o)

to quantify the recovery throughput efficiency values of the
Renewable Energy Facmty system while encountering a consistent slick thickness at

varying speeds in calm and wave conditions.

The Norlense Oil Trawl is designed as a fast water system and is primarily designed to recover patches and thin
oil slicks over large areas. The oil trawl is a passive system and now includes elongating boom legs. This is a new
design that allows air to escape from vents when compressed for example between two ship hulls preventing
damage and will then re-expand to provide its original buoyancy. The collection bag conical coupling design
allows for rapid interchangeability and internal baffle prevents loss of collected product when not advancing.
The system collects at 1 to 10 m3 /hour and has a capacity of 10 cubic meters.

Each test was performed by accelerating the oiltrawl to the test speed in which it encountered a consistent slick
thickness of approximately 5.8mm. Oil distribution was started and ended such that the system encountered
the slick at test speed. Oil distribution was performed such that the system encountered 100% of the oil slick.
Each test was comprised of two passes in the test basin. At the conclusion of the two passes, oil which escaped
the system was collected from the surface into the Ohmsett recovery tanks and quantified. Efficiency values
were determined by using the known volume distributed minus volume lost/vol dist = %eff.

The first 7 tests (14 passes) were performed using Sundex 790 (nominal viscosity 8000cps) and were performed
at speeds of 1.5 to 3.0 knots in both calm and sinusoidal wave conditions. An additional series of 9 tests were
performed using Hydrocal 300 oil {(nominal viscosity 200cps) at speeds of 1.5 to 3.0 knots in both calm and sin
wave conditions. Tests, also included runs in which double and triple distribution rates were encountered to
quantify the effects on throughput efficiency.

The test results and calculations are provided within the data spreadsheet. Reviewing the data — it appears that
within the range of test parameters tested, there were minimal detrimental effects to performance yielding
throughput efficiency values of approximately 70% and greater. For all tests, including both oil types and
surface conditions, the average throughput efficiency is 82.2%. The range of parameters only affected the
performance +/- 10% from the average with a minimum T.E. of 69.2% at 3 knots with Hydrocal test oil to a
maximum T.E. of 92% when encountering Sundex 790 at 2.0 knots.

Ohmesett Test Director

a0 Do

Dave DeVitis P.E.



Attachment III

DNV-GL
LETTER OF COMPLIANCE

Statement number 11G7A1H-15

Owner: NorLense AS

Name of system: Collection back NO-T-600-S/10 with an integrated FRAMO TK 150 pump
Location: Fiskebgl, Norway

Description: Third party witnessing of a performance test of the collection back NO-T-600-

S/10 with an integrated FRAMO TK 150 pump

Main test procedure: Emptying of the collection bag NO-T-600-S/10 by use of a FRAMO TK 150 pump.
The collection bag was moored behind a current inducing tug boat. 7635 liters of
soyoil emulsion were filled into the collection bag und recovered by pumping
=S with a Framo TK150 pump. A schematic drawing of the test set-up is shown
below.

I1BC containers \

WY

Verification method: Witnessing by DNV GL representative

This is to state that:

That the above mentioned systems have been tested as described above and in DNV GL's test report.
DNV GL has verified that the test has been performed according to the test set-up and that the test
parameters have been logged in a correct manner.

Validity: This statement is valid on the date of issue.

Reference documents: DNV GL test report, number 11G7A1H-14

Place: Harstad Date: 20.10.2014
Anne Wenke Stein Thorbjgrijsen DNV GL stamp
Senior Consultant Head of Section

DNV GL Headquarters, Veritasveien 1, P.0.Box 300, 1322 Havik, Norway. Tel: +47 67 57 99 00. www.dnvgl.com



NORLENSE OILTRAWL NO-T-600-S/NO-T-1000-S 10 M3
COLLECTION BAG WITH INTEGRATED FRAMO TK150 PUMP

Performance test report

NorLense AS

Report No.: 2, Rev.
Document No.: 1IG7A1H-14
Date: 2014-10-20




Project name: Norlense Oiltrawl NO-T-600-S/NO-T-1000-S 10 DNV GL AS DNV GL Oil & Gas
m3 collection bag with integrated Framo TK150 BDL Environmental Risk

pump Management
Report title: Performance test report P.0O.Box 300
Customer: NorLense AS, Fiskebgl 1322 Havik

8317 STR@NSTAD Norway
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Contact person: Hugo Svendsen NO 945 748 931 MVA
Date of issue: 2014-10-20
Project No.: PP113700
Organisation unit: OENNO629
Report No.: 2, Rev.
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Task and objective:
NorLense AS is specialised in the production of oil spill equipment. A test with soyoil-emulsion as
testmedium was performed to test the emptying NorLense’s Oiltrawl! collection bag NO-T-600-S/10 with
a Framo TK150 pump.
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Anne Wenke " Hans Petter Dahlslett Stein Thorbjgrnsen B
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1 INTRODUCTION

NorLense AS is a company located in Fiskebgl on Lofoten, Norway which is specialised in the production
of oil spill response equipment. NorLense’s Oiltrawl, is a fast current boom system with a single point
inflation boom and a collection/storage bag at its end. The bag has the function to separate oil from
water. The bag can either be disconnected from the boom for emptying or it can be connected via a
pump/hose system to a tank storage vessel.

NorLense AS designed a field test with the purpose to document the functionality of the collection bag
NO-T-6000-S/NO-T-1000-S (10 m?) used in combination with a FRAMO TK150 pump. Soyoil-emulsion
was used as a testmedium.

DNV GL was contacted by NorLense AS to perform a 3" party witnessing of this test.

The test took place at NorLense's facility in Fiskebgl on the 15" of October 2014.

2 TEST METHODOLOGY

2.1 Tested equipment

The following equipment was tested (Figure 1):

e Collection bag NO-T-600-S/NO-T-1000-S (10 m?)
Length: 11 m
Storage volume 10 m?
Weight: 100 kg

« FRAMO portable pump TK 150

Figure 1 Collection bag NO-T-600-S/NO-T-1000-S (10 m?3) (left) and TK 150 pump from Framo
(right).

DNV GL - Report No. 2, Rev. - www.dnvgl.com Page_l



Figure 2 IBC container with soyoil-emulsion (left) and drainage of free water at the bottom of
the tank before testing (right).

2.2 Test medium

In total 7635 liters of soyoil-emulsion (78% water content*) were used as testmedium. The soyoil-
emulsion was stored in 10 IBC-containers. Prior to the testing free water was released from the tanks
(Figure 2).

Table 1 List of IBC-container and amount of testmedium after release of free water.

IBC-container Nr. | An ount emuision; (liter)

1 570
2 550
4 665
5 950
6 870
7 815
9 845
10 805
12 815
13 750
Sum 7635

*Water content not verified by DNV GL as measurements were performed in a separate laboratory

DNV GL - Report No. 2, Rev. ~ www.dnvgl.com Page 2
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2.3 Test set-up

Figure 3 shows a schematic drawing of the test set-up. The collection bag was placed in the water in the
harbour at Fiskebgl and moored behind a small tug boat. The tug boat was used to generate current into
the bag opening. A Framo TK150 pump was installed at the rear end of the bag, with a hose leading to a
settling tank (12 x 2.36 m). The area was secured with a harbour boom NO-350-F.

The soyoil-emulsion was pumped with a Vogelsang pump into the bag via a fill opening on the front top.

e ,3 M_—\‘_foot-cor
V4 Collection bag 10 m®  FRAMO
/4 TK150 pump
'\qo‘ p—

IBC containers A
\
w

Figure 3 Schematic drawing of the test set-up (Source: NorLense AS).

2.4 Test procedure

The test went according to plan. 7635 liters of soyoil emulsion were filled into the collection bag with a
pump/hose system. This equals ~76 % of the bags theoretically storage volume. The pump and hose
system was additionally flushed with water to ensure no remaining soyoil in the system.

The current flow generated form the tug boat was measured to be 0.447 m/s (~2 knots). The inlet was
100% submerged. After the collection bag was filled, the emulsion was left inside the bag for 1 hour with
only small traces of soyoil leaking from the lower water outlet (Figure 4).

The collection bag was emptied using a FRAMO TK150 pump via a 46 meter long 5” cargo hose with a
total lifting height of 6 m. The soyoil emulsion was transferred into a settling tank (Figure 5).

The measured pump rate was ~3.8 m?/h. Samples were taken periodically to assess the amount of free
water. Within the first 75 minutes only soyoil emulsion was pumped with no associated water with a
recovered volume of 4.8 m3. After that associated oil and water was recovered for 27 minutes and the
pump rate increased at this stage to ~ 40 m3/hour. This resulted in a recovered soyoil-water volume of
17.8 m3.

After the test the water content in the soyoil emulsion had -according to NorLense AS- increased to 82 %
and the viscosity was measured to be 58.300 cSt at a shear of 0.5 sek’! and a temperature of 11 °C.*

* not verified by DNV GL as measurements were performed in a laboratory after the test.

DNV GL - Report No. 2, Rev. - www.dnvgl.com - Page 3



Figure 5 Recovery of pure soyoil emulsion (left) and soyoil emulsion with associated water
(right) into the settling tank.
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2.5 Test conditions

Test conditions in Fiskebgl on the 15.10.2014 between 10:00 and 14:00 were as follows (source
WWW.Yr.no):

Air temperature: 4 °C
Sea temperature: 9 °C
wind: 3.5 m/s

Waves: no waves

According to Norlense , the power pack was run on reduced speed and a pressure of 120 bar during the
test which reduces the pumping rate by approx. 50 %. Appendix A shows a performance diagram from
the Framo TK150 pump.

3 RESULTS

DNV GL witnessed that the testing of emptying the collection bag NO-T-600-5/10 with a FRAMO TK 150
pump went according to plan. Additional to this report, a Letter of Compliance (statement No. 11G7A1H-
12) has been issued to NorLense AS.

DNV GL - Report No. 2, Rev. - www.dnvgl.com Page S



4 APPENDIX A

= PERFORMANCE DIAGRAM DatelSign.:  17.10.2014/EHo
FRAMO FRAMO PUMP TK150 Pag 1
Driver: A2FM56 Comment:
Impeller diameter: 224 (mm) Calculated values
Na. Viscosity  Specific gravity  Pressure Speed
[est] [kg/dm?’] [bar] (rpm]
1 40 000 1 120 1715
2 40000 1 260 2500
300
2
250 |

o~
o
o

150

100 \

50

Differential pressure (bar)

ﬂ L ? I— - - S— - e - - —l i S
0 5 10 15 20 25 30 35 40 45 50
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45

40 _Esti_m.at-ed. .
\\ ; duty
35 o

I' 2

w
o

N
w

Head (mlc)
N
S

-
w

—
o

[s] 5 10 15 20 25 30 35 40 45 50
Capacity (m3/h}

Performance diagram of the Framo TK150 pump provided by NorLense to this report.
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About DNV GL

Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations
to advance the safety and sustainability of their business. We provide classification and technical
assurance along with software and independent expert advisory services to the maritime, oil and gas,
and energy industries. We also provide certification services to customers across a wide range of
industries. Operating in more than 100 countries, our 16,000 professionals are dedicated to helping our
customers make the world safer, smarter and greener.



Attachment IV

9l =5,

296T'551 NORLENSE Page: 1 of 1
MAIN BRIDGE PRETEST OIL ANALYSIS
BS&W
Sample Description: Samplei#: |Date: Tube #: |Water: Solids: SUM:(%)
| 1 10 0
PRE TEST 1 MB551-01 | 5/30/13 20
3 10 0
4 8 0
PRE TEST 10 MB551-02 | 5/30/13 17
5 8 0
6 7 0
PRE TEST 21 MB551-03 6/4113 14
7 7 0
PRE TEST 24 8 1.8 0
iHYDROC AL MB551-04 6/4/113 . T . 33
PRE TEST 33 1 1.5 0
=Rt MB551-05 | /613 : = : 35
AFTER TEST 38 - 13 0
T o MB551-06 | 6/6/13 : = = 26

e,% <)



Attachment V

T'Z6

LeL

6TL

Aduapiyl
ndysnouy)

062 Xapung

Lv'0 1o 80 [4 L AA" ozg
6€°0 LT0 9C SL'9 ST 6149
o 6'St 8'6v 0’09 6t i i y ) Sl Xapun: i ET BT

ov'o LT'0 Le L 91T 81d wdsgT anem 06L Xapuns 0T
LEO Lt 89 S0T L149

9'L6 TL0T 108 0Lz 620 0'ss S'0E 8'CE €7l

painguisia 1507 bl {leaot) auod uoI13I3}j0)
O
EIETRE] | d - . - :
je108 pue Seg- je101 P oo Y 1507 aWNjoA 0€0 €99 €1E £'CE j74% s041e8 57 snid 6-p 5159, Woi4 3eq £1/62/S

Seq uy mE_“__._.w> Q€0 91 4 98 q18
€0 TE £8 E1T 19
T€0 Tt T8 S1T €19
. 0E0 Tt 8 S0t [4x:]
6€0 S'E 6 £0T 11d
/LE 5 059 Tt 6E0 070 €Y TT r4qs otd wie) 064 X3punsg 0¢ 688
a3Ly0av ”v._“uu”wﬂ:wn”.m_”‘.’n 06 Xxapung ST L9
ov'o St 6 81 qd
ov'o €Y 11T 91T 1]
9¢e°0 rA 4 8°0T £1T €8
T€0 {58 4 1T 1T [4: |
8°CE 9°GYy 0°LS 8T ot 0Z0 Tt S0t AR Y 19 wjej 06L xapuns ST R84
0 |[enjoe 55049
posneon | om0 || s (S0 e | Sl ownpopn) vompues |y | e |,
&E:_O> wE—.._O> _M_u__.._ _mc_u _m_u_..__
auod uf1ed 6z + yaul/(edz. T =(b2'ce T TT) JuelL
=3ayng

I

_

_;uc_\_mmmm.




8€'0 85 SLTT 00'ET SEq
9E0 TS°E 006 STt ved
0T'L8 00€ [e201pAH
Lo vy 8E'TT 00'ET Ted
SE0 SEVYS 09°TE oo'ze TZL
9E'6ST SEVPT 8L°TTT 65°TC 0E'0 L0959 09°te 09°2€ €L
degu
paInaLasla ¥ um._m\m,ou_mm (1ea0.) 970 4741 08'Z¢ 08'ze [44% 02Z-LT s3s31 wouy uoRsId
el |pueSeg-jei01 — 1507 awnjop Seg e1/1€/S
- : : ; uopnquisip
60 €Y | OTTT | SLTT 629 aiqnop
: . . . . . . . . . 340435 YUIZT xapuns 0z oz
LTS8 €9°6€ 8v'9v 00'9S 589 9g'0 LT0 6T 00°TT T4 88 wdagT anem 06L
9E'0 85y SLTT 09zt 9zd
. - . - uonguasip
o 89'% oozt SLTt E14:] ajgnop
LE'68 £9°7S £6'8S 00°TL 97’9 06/ xapuns 0'c 6T
20135 YauIgT .
8T8 LY'SY S6°ES 00°59 88 wdaQT arem 06L xapuns 0t 8T B LI
SE0
8€0 L'E 56 8Tt [44:]
0E'0 Tvs (013 9zt vl
80T 09'vet €601 €51 9’0 L&A 4 19 €€ €7l
[ gegu
painquisiq 1501 (1ero1) uond3Y|0)
. . . : _ w
|0, |pue Seg- jejoL uu.nwh,“muz 1507 3wWn|oA SE0 86y S'LT SLTE (448 ST-TT S159) woiyg 8eq £1/0€/S
{110 |enyoe) {sso4d) juau0) (sayou) | (sayow} ) —
oy oumon. | Pune3 | pmnqasp |10 ERC | WS e | P | e | wadag | PO SRR | ey | S e
yanoayl oA awnop awnjop 1807 IOA} | @1dwes — 1A jeurd -~ 110 3507 28
8u0d ul ed §°Z + Yaul/(edz, T =(yT €T’ TT) Juel
— ﬁ — To:_\_mmmm. =13yang
e 14 =y
M Na s



ST'69

99'78

90°06

S6'SL

Aduany3
ndysnoayy

SE0 LSt 09°ET juep
€E0 85V SLTT (4|
0E0 €9y 88'TT Tsd

0O€ [e204pAH

0s0 88t 0S°Ct 8vd
6’0 (3744 0S'TT Lve
EV0 8Ly sl 9v8
ot’o 89V 00zt Sy
¥9°59 62'6L 0028 SLET o €00 €9 88'TT 144] R 00€ [e204pAH 0t 8B LT
wdaQr anemy

VED €0 88'T €y
wo €9 8811 [a4:)
CE0 8LV LTAr4 e
00€ [e20pAH
9’0 €L'C 00°L 6¢d
620 1244 SC'9 8€4
TE0 6v'e 8¢9 Leg
TT°LS SLTE 148
¢Lost vo'LLT 80°6VT 96'LC a CE'LS L8'TE (44}
panquisig 1507 3eg vl (jeo01) uoidI3[jod
’ 2J9A023) g i y - S3] WoJ, .
|eloL pue Seg- [e301 p o101 | 1507 awnjop £€T0 08’6y 05°LC 2L ve-1Zsisal 3 e £1/€/9

oS YoulzT
wdaQr anemy

00E |e201pAH

Ve eC

SE0 00t ST0T 8E°TT 9tgd
{llo'jenoe) {sso.3) u3u0) {sayoui) | (seyoury
9J9A023 o |en 3 ug. 02 uo; sjou
_umE:_o>¢ paiajunodul | painquisip uM_n_.._ _uEﬂ..u_Mw, o\,_n_mhmmmm 191eM o.mw_w> ydag | yadag o ___ Ov mu“o.___ :M.M_”:mu o 1saL ummum “o» #sal
swnjoA awnjoA e |eutd eru)

3u0d ul 83 §°Z + Youl/|e8zL T =(ye'€z'zT TT) Juel

[

To:_\_mmmm. =32yng

e



89'S8

1118

8's8

98'8L

Aduapy3
indySnousy)

wdd /8
NOILNEIYLSIQ
IdIdL

0O€E 1e204pAH

0¢

wds gg

NOILNEIYLSI]
318n0a

8EW LE

9T'0L

wes

0098

9TET

8C°0

€00 '8t

ST6

(44}

wieg

00€ [e201pAH

ST

wdg g5 NOILNAIYLSIA 319N0a

9E B SE

68'v0T

0OE (e204pAH

LL8
e [4401] 860T | SL'TIZ (Aequaiy)pyuel
600 86'vT | 00TE 748
900 TT°LS | SLIE €2l
L6'8EE Ly'SYT 18'8LT 99'99 [440) TT°LS | SLIE [448
painquisig 3507 Beg ul (1e3oy) uon3|jod
|eloL pue Seg- [€10] PaI3Aaa3y 1507 3WNjOA o 96'¥S 0S'0€ el TE-STSIsaL woald deg €1/v/9

1210

%0435 YauIZT .
SS°99 6€°v8 00°L8 8Lt 9E'0 €00 JA: g4 SLYT jueyl wdagT anem 0O€E [e20JpAK 0'e TEBIE
{110 |[enyoe) {ssoJd) juauod {sayaur) | (sayour)
sjou
oo | Psnanis | pmnqas | UG | R e | | e | s | PSRN SRR o | L, | e
h 1" swnjon | swnjop |POTIUMON] [BICWES | oy oA | fewy | ey | MO a

auod vl [ed §°Z + Yaui/ledz, T =(v2'€2'2e'1T) duel

ll

_p_ucSmmmm. =319%ang

N



Attachment VI

INCORPORATED

6/20/13
NorLense AS
Fiskebol
8729 Stronstad
Norway
Tel: +47 761 18 1 83
Email: h ngo/@norlense.no
ATTENTION: Hugo Svendsen, R&D Manager
REFERENCE: BSEE Contract E13PD00040, MAR/OHMSETT Task Order F-551
SUBJECT: Transmittal of Deliverable Documentation from the Evaluation of NorLense
AS Prototype Oiltrawl System at Ohmsett
ENCLOSURE: (1) Data Binder (Qty 2)

Dear Mr. Svendsen,

MAR, Incorporated hereby submits deliverable documentation in fulfillment of the referenced contract
Task Order conducted at Ohmsett 5/28/13 — 6/7/13. Enclosed you will find two (2) copies of the Data
Binder containing; 1) Ohmsett Statement of Work, 2) Executive Summary, 3)Data/Result Summary, 4)
Test Plan/Setup, 5) Daily Test Logs, 6) Oil/Water Laboratory Analyses, 7) Photo/Video Logs, 8) two
(2) DVD-R’s of video documentation and one (1) photo DVD-R .

Should you have any questions, feel free to contact David DeVitis at (732) 866-7287
ddevitis(e nsettnj.com or myself at (732) 866-7286 scunneff/@ohmsettnj.com.

Sincerel .
Susan Cun#m_,% Digitally signed by

OHMSETT FACILITY ThomaS Thomas Coolbaugh

Date: 2021.07.07
COO' ba u g 09:27:09 -04'00'

ce: L. Medley, BSEE COR
M.L. Pence, MAR Contracts
W. Schmidt, MAR/Ohmsett
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296T'551 NORLENSE Page: 1 of 9

Recovered Oil Analysis: Bottom Solids & Water

BS&W
Sample Description:  |Sample #: |Date: Tube #: _|Water: Solids: SUM:(%)
TEST 4&5 (BUCKET 1) 551-01 5/30/13 6 20 0 w0
SUNDEX 790 . 20 .
TEST 4&5 (BUCKET 2) 551.02 5/30/13 8 15 0 9
SUNDEX 790 9 " ]
TEST 4&5 (BUCKET 3) 5/30/13 1 19 0
SUNDEX 790" S3u0s 3 = - 36
TEST 4&5 (BUCKET 4) Esi-04 5/30/13 4 20 0 x
SUNDEX 790 5 20 r
TEST 4&5 (BUCKET 4) 5/30/13 1 20 0
SUNDEX 790 - 551-05 40
DUPLICATE SAMPLE 3 20 0
TEST 4&5 (BUCKET 5) 55106 5/30/13 4 2 0 i
SUNDEX 790 s - ]
TEST 6&7 (BUCKET 6) £51.07 5/30/13 6 24 0 2
SUNDEX 790 - ) S
TEST 6&7 (BUCKET 7) 551.08 5/30/13 8 24 0 ‘0
SUNDEX 790 ) - 5
TEST 6&7 (BUCKET 8) 551-09 5/31/13 1 21 0 .
SUNDEX 790 3 2 5
TEST 6&7 (BUCKET 9) 551-10 5/31/13 4 18 0 “
SUNDEX 790 s " S
TEST 6&7 (TANK 21) 551-11 5/30/13 6 19 0 -
SUNDEX 790 . r 5
TEST 6&7 (TANK 22) 551.12 5/30/13 8 25 0 .0
SUNDEX 790 9 o S

500/ 2087
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(___h 296T'551 NORLENSE Page: 2 of 9

Recovered Oil Analysis: Bottom Solids & Water

BS&W

Sample Description: Sample #: |Date: Tube #: |Water: Solids: SUM: (%)
5/31/13 6 20 0

T_E_ST 8&9(BUCKET 10) 55113 39
SUNDEX 790 . 19 0
5/31/13 8 21 0

TESTRSEIET ™ | s :
9 23 0
TEST 8&9(BUCKET 11) 53113 1 16 0

SUNDEX 790 551-15 33
DUPLICATE SAMPLE 3 17 0
5/31/13 4 15 0

LESTRROOUOET 1) | 1. .
: 5 15 0
5/31/13 6 15 0

e stoouoeT ) | o .
7 16 0
5/31/13 8 16 0

O |rmacsaerto | g -
9 16 0
5/31/13 1 14 0

LESTASEUOHET 19 | g1 -
3 16 0
TEST 8&9(BUCKET 16) 5/3113 4 16 0

: : 551-21 32
SUNDEX 790 5 y 0
5/31/13 1 17 0

SoNDBx o0 | sstezs 4
3 17 0
TEST 8&9(TANK 23) 5/31/13 4 20 0

SUNDEX 790 551-25 40
DUPLICATE SAMPLE 5 20 0
TEST 12&13 6/3/13 1 19 0

(BUCKET17) 551-24A 40
SUNDEX790 ' 3 21 0
TEST 12&13 6/3/13 4 20 0

(BUCKET17) 551-25A 39
( SUNDEX790 5 19 0

"2l = 1Tb%
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Recovered Oil Analysis: Bottom Solids & Water

BS&W
Sample Description: Sample #: |Date: Tube #: |Water: Solids: SUM:(%)
TEST 12&13 6/3/13 6 23 0
(BUCKET20) 551-26 47
SUNDEX790 7 24 0
TEST 12&13 6/3/13 8 23 0
(BUCKET21) 551-27 44
SUNDEX790 9 21 0
TEST 12&13 6/3/13 1 20 0
(BUCKET21) 551.28 40
SUNDEX790 DUPE 3 20 0
TEST 14815 (TANK21) [ . .o | **13 | 8 2 ° 5
SUNDEX790 9 25 0
TEST 11-15 (TANK 23) e " °
SUNDEX790 551-30 - 2 5 2
TEST 11-15 (TANK 23) S/31713 1 {5 0
Q SUNDEX 790 551-31 3 15 0 2
TEST 11-15(TANK22) | . ., | V3 | 4 20 0 s
SUNDEX 790 5 15 0
TEST 11-15(BUCKET ss1.33 | 000 4 20 0 a8
22) SUNDEX 790 5 18 0
TEST 11-15 6/3/13 6 18 0
(BUCKET23) 551-34 35
SUNDEX790 7 17 0
TEST 17818(TANK 24) | . . | %13 8 £ 0 a8
SUNDEX 790 9 18 0
TEST 19 (BUCKET24) | . .. | 9412 1 23 0 45
SUNDEX790 3 22 0
TEST 19 (BUCKET25) | . .. | 9412 4 21 0 43
&) SUNDEX790 5 22 0

‘*7(/21( = 3 6%
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296T-551 NORLENSE

Page: 4 of 9
Recovered Oil Analysis: Bottom Solids & Water
BS&W
Sample Description: Sample #: |Date: Tube #: | |Water: Solids: SUM:(%)
TEST 19 (BUCKET25) 6/4/13 6 20 0
SUNDEX790 551-38 38
DUPLICATE SAMPLE 7 18 0
TEST 19 (BUCKET26) 6/4/13 8 19 0
TRE 551-39 36
SUNDEX790 9 17 0
TEST 19 (BUCKET27) 6/4/13 1 23 0
SUNDEX790 DUPE 551-40 ; " - 43
TEST 20 (BUCKET 28 6/4/13 4 18 0
SUNDEX;QO ) 551-41 36
5 18 0
6/4/13 1 19 0
i s -
3 20 0
TEST 20 (BUCKET 30) 6/4/13 4 21 0
e 551-43 40
SUNDEX 790 5 19 0
TEST 17-20(TANK 23) 6/4/13 6 13 0
1 - 551-44 26
SUNDEX 790 . 13 0
TEST 17-20(TANK 22) 6/4/13 8 15 0
; 551-45 30
SUNDEX 790 9 15 5
TEST 17-20 (TANK 21) 6/4/13 1 18 0
AR 551-46 35
SUNDEX790 3 17 0
(BUCKET31) 551-47 27
SUNDEX790 5 14 0
(BUCKET31) 551-48 32
SUNDEX790 7 16 0
(BUCKET32) 551-49 40
SUNDEX790 9 19 0

22 (24 = (T 6%
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296T-551 NORLENSE

Page: 5 of 9
Recovered Oil Analysis: Bottom Solids & Water
BS&W
Sample Description: Sample #: |Date: Tube #: [Water: Solids: SUM:(%) |
TEST 8&9 (BUCKET11) 6/4113 1 21 0 | o
SUNDEX790 §51-50 2 =] L
DUPLICATE SAMPLE 3 21 0
TEST 21&22 6/5/13 1 19 0
551-50A 38
3 19 0
TEST 21822 6/5/13 4 18 0
(BUCKET34) 551.51 36
R( 5 18 0
TEST 21&22 6/5/13 6 19 0
(BUCKET35) 551-52 38
Y 7 19 0
TEST 21 &22 6/5/13 8 18 0
(BUCKET36) 551-53 35
; 9 17 0
6/5/13 1 22 0
551-54 43
3 21 0
6/5/13 4 14 0
551-55 28
5 14 0
J 6/5/13 6 3.2 0
21-26TANK2) | g1 5
AYDROCAL 7 3.2 0
} 6/5/13 8 5 0
TEST 2124 (TANK22) | gq.o7 B
' 9 5 0
6/5/13 11 1 0
551-58 23
12 12 0
TEST 21-24 6/5/13 14 15 0
_ (BUCKET37) 551-59 31
15 15 16 0
6/5/13 1 15 0
551-60 29
3 14 0

= 4%
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Page: 6 of 9
Recovered Oil Analysis: Bottom Solids & Water
BS&W
Sample Description: Sample #: Date: Tube #: |Water: Solids: SUM:(%)
L 6/5/13 4 13 0
EST21 24(BUCKET39) 551-61 26
@ 5 13 0
6/5/13 6 15 0
551-62 30
| ~AT 7 15 0
TEST 25&26 6/5/13 8 15 0
(BUCKET41) 551-63 27
{HYDROCAL 9 12 0
6/5/13 11 18 0
551-64 36
12 18 0
6/5/13 14 22 0
551-65 42
- 15 20 0
TEST25&26 6/5/13 1 17 0
BUCKET43) 551-66 34
) D @% 3 17 0
TEST 27&28 6/5/13 4 20 0
551-67 41
H AL 5 21 0
TEST 27&28 6/5/13 6 19 0
(BUCKET45) 551-68 40
|HYDR 4 7 21 0
6/5/13 8 23 0
551-69 43
9 20 0
6/5/13 1 24 0
551-70 49
: 3 25 0
TEST27&28 6/5/13 4 25 0
(BUCKET48) 551-71 50
2 5 25 0
6/5/13 11 20 0
551-72 40
12 20 0

A58 24

< 135
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296T-551 NORLENSE

Page: 7 of 9
Recovered Oil Analysis: Bottom Solids & Water
BS&W
Sample Description: Sample #: |Date: Tube #: |Water: Solids: SUM:(%)
6/5/13 14 17 0
T29&SOBUCKET50) 551-73 32
15 15 0
L 6/5/13 6 13 0
_ | 551-74 29
DUPLICATE SAMPLE 7 16 0
TEST 29&30 6/5/13 8 15 0
(BUCKET51 ) 551-76 30
' 9 15 0
TEST29&30 6/5113 1 16 0
(BUCKET52) 551-77 33
1 3 17 0
6/5/13 4 16 0
551TB53-58 35
5 19 0
g 6/5/13 11 18 0
551TB59-64 36
12 18 0
6/5/13 14 11 0
"|551TB65-76 22
15 11 0
6/5/13 6 4 0
551-92 9
7 5 0
6/5/13 8 45 0
b 24 551-93 9.5
DUPLICATE SAMPLE 9 5 0
i 6/5/13 1 2.5 0
T 25 32 TANK 23) 551-94 55
3 3 0
6/5/13 4 55 0
551-95 115
{7 6 0
6/6/13 1 6 0
551-96 12
3 6 0




( 296T-551 NORLENSE

Page: 8 of 9
Recovered Oil Analysis: Bottom Solids & Water
BS&W

Sample Description: Sample #: |Date: Tube #: |Water: Solids: SUM:(%)
6/6/13 6 6 0

(BUCKET77) 551-97 13
7 7 0
6/6/13 4 12 0

551-112 23
5 11 0
6/6/13 6 14 0

551-113 28
7 14 0
6/6/13 8 12 0

551-114 24
9 12 0
6/6/13 1 30 0

551-115 63
3 33 0
6/6/13 6 28 0

551-116 56
7 28 0
6/6/13 1 37 0

. 551117 74
3 37 0
6/6/13 11 3.5 0

551-118 7
12 3.5 0
6/6/13 14 45 0

5§51-119 9
15 45 0
6/6/13 4 0.6 0

551-120 0.9
5 0.3 0
6/6/13 8 0.8 0

551-121 1
9 0.2 0
6/6/13 4 1 0

551-122 1.3
5 0.3 0

200/ +\15%
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296T-551 NORLENSE Page: 9 of 9
Recovered Oil Analysis: Bottom Solids & Water
BS&W

Sample Description: Sample #: |Date: Tube #: |Water: Solids: SUM:(%)
TEST 889 (TANK 24) S/30/13 ! 15 0

il 551-22 30
SUNDEX 790 3 15 0

5/30/13 4 13 0

TEST 889 (TANK 23) 551-23 29
SUNDEX 790 5 16 0

4TSk




[iano de Umergnlia ndi‘idall

WITT SBRIEN'S Cistema CefinitiCo do CJamCo de Ct@nta E na u ta

[Jalia de [Jantos
ooooo o

SPEED SWEEP



PROVEN TECHNOLOGY DESMI



See more on containerised solutions on page 15
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See more on page 14
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—SMI

The DESMI Speed-Sweep System, (fully tested at
OHMSETT inUSA) isaheavy duty advancing recovery
system based on our world famous Ro-Boom fabric.
It is designed to allow for the collection of oil at
greater speeds than has previously been possible
and allows the vessels of the Speed-Sweep system
to travel at up to 3 knots relative to the water/oil.
There are three 900mm / 35 inches ‘Kevlar’ vortex
screens, fitted with special circular floats, which are
used to interrupt the laminar flow and speed of the
surface water/oil, creating a ‘still’ surface water/oil
area at the apex of the system.

In this reduced flow water/oil environment it
becomes an easy job to recover the oil with a
suitable skimmer (our DESMI Ro-Skim or DESMI
Octopus In-line Skimmer) integrated into the apex
of the Speed-Sweep skimmer system or a free
floating skimmer (e.g. our DESMI Terminator, DESMI
Helix, and DESMI Giant Octopus).

The Speed-Sweep is manufactured from the
Ro-Boom offshore containment boom made from
a unique substrate compound of synthetic rubber
with a CSM (Hypalon) external layer. The seamless
and flexible structure has a very high abrasion
resistance, peel resistance and tensile strength.

It will withstand the effects of sun, seas and oils.
Ro-Boom is suited for harsh climatic conditions,

P SYS T

B,
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-MS

both hot and cold and has proven to give extremely
long operating/storage lifetime.

The System complies nine individual three-meter
buoyancy chambers, tapered down at each end
to match DESMI Ro-Boom 1300, which is the
ideal guide boom for the sweeping system. As the
outer chamber in each end of the Speed-Sweep
is gradually reduced in height from 1500mm / 59
inches to 1300mm / 51 inches and assembled with a
1300mm / 51 inches ASTM Slide connector the guide
booms will fit directly on the Speed-Sweep.

Prior to the DESMI Speed-Sweep System, vessels
were restricted to less than 1 knot relative speed
between the boom and water when capturing oil.
This resulted in significant ‘clutching’ between ship
engines and propellers in an effort to control this
relative speed between the water and boom.

¢« Unique and High Efficiency

¢ Tough and Strong System

¢ Integral, High Capacity Air Blower

¢ Operates with 2 Vessels; 1 Vessel and a Jib Arm
and/or 1 Vessel and a Ro-Kite

¢ Please note, DESMI Speed-Sweep is available in
different sizes, namely 1500, 2000, 2200 and
3200




DESMI Speed-Sweep Systems




RO-KI

The DESMI Ro-Kite is a floating water kite based on
a combination of traw!l door and ram-air parachute
principles. The purpose of this device is to act as a
flow powered ‘towing vessel’ for oil boom systems.
This can be either in fast flowing waters or in fast
sweeping operations from OSR vessels.

The DESMI Ro-Kite obviates the need of an extra
towing vessel, a jib arm system or, in fast flowing
waters, the need of several anchor points.

The DESMI Ro-Kite 1500 has been designed
especially for the requirements of a DESMI Speed-
Sweep 1500 system, but can of course be used in
combination with any other sweeping systems with
similar force requirements.

DESMI Ro-Kite

DESMI Ro-Kite

Launching Ro-Kite

Ro-Kite Starts Towing
Speed-Sweep



DESMI Ro-Kite 1500

“Soft” design that prevents risk of personal injuries by handling
Easy dismantling and packing for compact storage

Modular design for easy maintenance

Robust and non-vulnerable design that allows collision with ship structure
Hydrodynamic principles that minimize the required dimensions
Choice of long term proven materials for oil boom design

Can be handled manually on deck and does not require crane lifting
Possible to deploy from Port and Starboard

Simple to deploy

Can pull DESMI Speed-Sweep incl. guide booms and

DESMI Ro-Skim / DESMI Octopus In-line Skimmer

A U N N N N N N N N NN

Has a very little sensitivity to wave activity

%

Basic physical dimensions: Deflated outer dimensions: Packed dimensions, approx.:
Draught: 1.80m / 5.9 ft Overall length: 3.30m / 11 ft Assembled:
Freeboard: 0.52m /1.7 ft Skirt length: 1.80m / 5.9 ft 2,4m x 2,4m x 0,4m, 395kg

Operational width: 0.45m / 1.5 ft Height: 3.00m /10 ft 8 ft x 8 ft x1ft, 8711b

Air chamber length: 3.00m /10 ft Weight: 155kg / 280 lbs. Unassembled:
Tensile strength air chamber: 250N/mm 2.4m x 0.5m x 0.5m 245kg

Tensile strength skirt section: 315N/mm 8ftx2ftx2ft 540 Ib

DESMI Ro-Kite

DESMI Speed Sweep with Ro-Kite
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The DESMI Octopus In-line Skimmer is designed for
collection of particularly medium viscous oil, but
also performs very satisfactory on light oil, even
down to 200cSt.

The unigue designed brush belts ensures an optimal
oil access to the bristles. The skimmer design
base on one module comprising five brush belts.
The brush belt module are forming a collection
area in front of the buoyancy wall of the skimmer,
where behind a DESMI DOP Dual 250 is placed. All
connections for hydraulics and discharge are behind
the boom system for easy connection.

OCTO
- SKIMM

PUS
%

This special designed skimmer has a progressive
oil recovery capability compared to the well-known
DESMI Ro-Skim, which is a more traditional weir
skimmer. The buoyancy wall of the DESMI Octopus
In-line Skimmer has hinge connectors to allow the
incorporation in a DESMI Speed-Sweep, which have
connectors in the center of apex. The collecting
system enables the skimmer to operate at high
pickup rates with a minimum of water content.

This was proven at the ASTM standard test protocol
program in OHMSETT were an oil efficiency was
measured to 98.4% on oil type I-Il (7°C / 45°F)
500-800c¢St.

\/ Giant Octopus Technology 98,4% efficient

Vv, Multipurpose, low to high viscosity oil types
v/ DOP250 Dual Archimedes Screw Pump
Vv, Hydraulic driven brush belt

V. Simple point lifting

\/ In-line sweep apex skimmer




DESMI Octopus In-Line Skimmer 125 m*/h

Basic Physical Dimensions:

Skimmer dimension:

Approx. 1.7 x2.5x2.3m /6 x 8 x 8 ft
(Incl. lifting eye for crane lift)

Draft:

Approx. 0.7m / 2 ft when operating

Skimmer head:

Sea water resistant aluminum

Discharge connection:

6” DIN flange

Brush belt drives:

1 x Danfoss OMP 100

Brush capacity:

1x132.6m3*/h / 584 gpm (DNV Certified)

Pump type:

1 x DESMI DOP-250 Dual

Pump casing:

Sea water resistant aluminum

Discharge pressure:

10 bar / 145 psi max.

Pump viscosity range:

0 - > 1 million cSt

Solids size:

@ 50mm (2”) max.

Pump capacity:

1 x 125m3*/h / 550 gpm max.

Hydraulic motor:

Danfoss OMTS 160

Hydraulic flow input:

0 - 160 I/min / 42 gallons

Hydraulic connections
in stainless steel:

2 x 1" P/R for pumps
1 x %" P for drain
2 x %" P/R for Brushes

Skimmer weight empty:

Approx. 350kg / 772 lbs.

DESMI Octopus In-line

DESMI Octopus In-line

DESMI Octopus In-line

NOFO test in oil

Speed-Sweep 2000 prepared for

deployment

Speed-Sweep with Octopus In-line
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The DESMI Ro-Skim is a weir skimmer integrated
in the apex of the Speed-Sweep skimmer system.
This skimmer design is ideal in open sea sweeping
operations.

When sweeping the oil will build up against the
face of the Ro-Boom at the back of the U-Sweep
formation. The Ro-Skim is placed at the back of the
sweep were the oil is collected.

By building the skimmer into the highly buoyant
boom system the weir lip will closely follow the wave
movement and thereby the surface of the collected

—SMI
RO-5SKIM

500

oil. A rough grid placed in front of the hydraulically
adjustable weir lip prevents larger pieces of debris
from entering the funnel. Depending on the thickness
of the collected oil, the height of the weir lip can be
adjustable while skimming.

The Ro-Skim is fitted with the powerful DESMI DOP
vertical screw pump. The high outlet pressure from
the screw pump allows pumping of recovered oil
over larges distance. This is of high importance as it
is in practice difficult to position an oil recovery tank
near the skimmer.

Speed-Sweep, Guide Booms and Ro-Skim
deployed and recovered to one winder
without the use of a crane.

Very limited deck space is required for
operations.




DESMI Ro-Skim 1500

LK

High recovery efficiency

Original DESMI DOP 160, 200 or 250 Dual Archimedes Screw Pump

Weir skimmer design
INn-line sweep apex skimmer
Adjustable weir opening port

Wheels to ease launching

Basic Physical Dimensions:

Skimmer dimension:

Approx. 1.5 x11x 0.75m /5 x 4 x 2.5 ft

Draft:

Approx. 0.72m / 2 ft when operating

Skimmer head:

Sea water resistant aluminum

Discharge connection:

4” Kamlock with built-in water injection flange

Pump type:

1 x DESMI DOP-200 Dual
(option: DOP 160 or DOP 250-Dual)

Pump casing:

Sea water resistant aluminum

Discharge pressure:

13 bar / 186 psi max.

Pump viscosity range:

O - > 1 million cSt

Solids size:

@ 40mm (1V2”) max.

Pump capacity:

66m3/h / 291 gpm max.
Other pump capacities depending on pump type

Hydraulic motor:

Danfoss OMTS 160

Hydraulic flow input:

0 - 130 I/min / 34 gallons

Hydraulic connections:

1 x %" P/R for pumps
1x %" P for drain
1x %" P/R for weir lip

Skimmer weight empty:

Approx. 150kg / 331 Ib

DESMI Ro-Skim

Hose set connected to manifold of
skimmer

DESMI Ro-Skim

Recovery of Ro-Skim with wheels

n
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A revolutionary approach to the management of
hydraulic & discharge hose systems commonly
found between skimmers and power packs. The
DESMI ZUH not only enhances safety when dealing
with high-pressure hoses, but also allows for the
inspection and replacement of damaged or aged
hoses.

Usually hose bundles (hydraulic and discharge
hoses) are tightened loosely together and have
loose buoyancy floats that may catch edges or
even come loose during operation.

The DESMI Zipper Umbilical Hose is manufactured
from a very robust, flexible, heavy weight, abrasion
resistant polymer. It has integral sealed foam
floatation and a very special & unique zipper that
allows for the opening and closing of the umbilical.

DESMI ZUH

—SMI
= UM

SILICA
(LUH)

The Zipper, which runs the length of the umbilical,
has high tensile strength but is flexible enough to
allow the DESMI ZUH to be stored and deployed
from traditional hose reel systems. The DESMI
ZUH can be manufactured in various lengths to
accommodate most hose sets including the longer
configurations.

The DESMI ZUH can be supplied with any number of
hydraulic hoses and sizes which are neatly tagged
to the inner skin. In addition, the customer is free to
use either lay flat or semi rigid discharge hoses thus
increasing the flexibility of the DESMI ZUH.

As a standard, the DESMI ZUH comes in three
different lengths. Two standard lengths and a short
connection sleeve, which makes it possible to build
up lengths from 20 to 70 meters / 66 to 230 feet in
10-meter / 33 ft steps. This goes for all three sizes.

DESMI ZUH

Zipper sleeve for hydraulic hoses

Zipper sleeve for hydraulic hoses



DESMI Zipper Umbilical Hose (ZUH)

DESMI Hose Reel is a durable and lightweight reel
designed for transportation, storage and operation
of large hose sets. It is hydraulic driven for easy
deployment and recovery of up to 50m / 164 ft
ZUH.

The hose reel is fitted with hydraulic connections on
the side. The reel is easy to operate while operating
the skimmer, even with part of the hose still wound
on the reel.

Basic physical properties:

The reel, completely made in marine grade
aluminum, is equipped with ISO corners, lifting
eyes at each bottom corner for lifting by crane. For
forklift handling, forklift brackets are fitted under
the reel frame.

ZUH specifications:

Length: Length: 149cm / 59 in
Width: 18lcm / 71in

Height: 187cm / 74 in
Weight: 76kg /186 Ib

Hose sleeves are available in three widths (minus zipper)
484mm / 19 in, 668mm / 26 in and 856mm / 34 in flat.

Cover layer: OZ/yd2 PU Black
Inner layer: PU/PVC Orange (900 gr/m?/ 2 Ib/m?)
Floatation: Closed cell PE-foam

13



DESMI Multipurpose Power Pack

The DESMI 50kW power pack is a multipurpose
diesel driven power pack designed to supply the
hydraulic oil flow to the DESMI skimmers as well
as a hydraulic driven hose reel and boom winder.
The hydraulic pump provides flow to the hydraulic
circuits. Twin directional, proportional valves offer
complete control of the skimmer operation, the
speed of the reels and the air blower unit.

The high capacity air blower for boom inflation
offers a typical airflow of 27m3/min / 119 gpm/min,
delivered through the air hose set comprising of;
4”7 + 2 x 2”7 filling hoses including 4” quick coupling
and two stainless steel air filling / emptying probes.
The power pack frame is manufactured in steel and
painted in highly visible orange. It has lifting eyes
in the top corners for lifting by crane and 4-way
forklift channels for safe handling by forklift.




20” Container comprising of 50kW
Power Pack, DESMI Speed-Sweep 1500
and Guide Boom, ZUH-hose on Reel,
Ro-Skim 1500 and Ro-Kite 1500.

Speed-Sweep is launched directly
from container

ZUH hose and Speed-Sweep
launched

15




Your DESMI contact for Oil Spill Response

DESMI offices:

Africa
DESMI Africa Ltd.
Tel.  +255 757597827

Canada
DESMI Inc.
Tel:  +1905 321 3471

China
DESMI Pumping Technology (Suzhou) Co., Ltd.
Tel.:  +86 512 6274 0400

DESMI Pumping Technology (Suzhou) Co; L.
Shanghai Liaison Office
Tel: +86 21 6071 06 00-05, 6071 06 07-13

P e
DESMI Pumping Technology (Suzhou) Co., Ltd.
Tianjin Liaison Office
Tel:  +86 222317 0467

Y

DESMI Pumping Technology (Suzhou) Co., Ltd.
Guangzhou Liaison Office
Tel:  +86 2028313973 ‘

DESMI Pumping Technology (Suzhou) Co., Ltd.
Chongging Liaison Office
Tel.:  +86 238823 3518 .

. DESMI Companies

DESMI Dealers/Agents

DESMI Pumping Technology (Xuancheng)

Co,, Ltd.
Tel.:  +86 563 2612 570

Denmark

DESMI A/S - Group Head Quarter

Tagholm 1
DK-9400 Ngrresundby
Tel.. +4596 328111

DESMI Pumping Technology A/S

Tel.: +4596328111

DESMI Danmark A/S
Tel.:  +4572 4402 50

DESMI Contracting A/S
Tel.: +4596 328111

DESMI Ro-Clean A/S
Tel.: +45 654816 10

DESMI Ocean Guard A/S
Tel.: +4596 328199

Ecuador

DESMI Latinoamerica S.A.

Tel.:  +593 2 326 1939

France
DESMI SARL
Tel:  +33 130439 710

Germany
DESMI GmbH
Tel.  +49 407 519847

Greece
DESMI Greece
Tel.: +30 2114 111 893

India
ESMﬂndia LLP

©+91-99 4933 9054

.
. d&mesia

DESMI Ro-Clean APAC
Tel: +62 21 570 7577

- K&a o '

DESMI Korea
Tel:  +82517238

Netherlands
DESMI BV.
Tel:  +313026100 24

Norway
DESMI Norge AS
Tel:  +47 3;’21 80
Peru

DESMI PERU

Tel.: ~+51 980 306 227

Poland
DESMI Sp. z 0.0.
Tel.: +482267691 16

Singapore
DESMI Singapore Pte Ltd.
Tel.. +6562507177

Sweden
DESMI Sweden
Tel.  +46 31304 51 30

UAE
DESMI Pumping Technology A/S (Br.)
Dubai Office

Tel.: +' 501 5530
A habi?
P Tel: +971 50-821 4979
@
U.K.

‘ $ESM| Ltd.
el

+44 1782 566900

| FHS Ltd.
Tel.:  +44 1782 566900

usA

DESMI Inc.
Tel.: +1757 857 7041

You can read more about our oil spill response solutions at

www.desmi.com

MARINE & OFFSHORE

www.desmi.com

INDUSTRY

OIL SPILL RESPONSE

DEFENCE & FUEL UTILITY

DESMI



The DESMI Speed Sweep. DESMI

7™ March 2013.
Odense, Denmark.

The DESMI Speed Sweep.

What it is & how it works.

The DESMI Speed Sweep is an advancing sweep system that can operate, collect and store oil at
speeds of up to 3 knots without loss from the apex. The principle of operation is based on specially
designed, high strength, flexible Kevlar cross members that slow the speed of the surface oil to
prevent entrainment while in advancing mode. The Kevlar cross members are positioned across the
apex of the boom. The physical size, shape and positioning of these member or inhibitors, are
important and extensive testing and collaborative computer modelling has resulted in a proven
product. The DESMI Speed Sweep has even been towed at speeds of up to 5 knots without damage
or breakage. It can collect and store oil and can be off loaded using a traditional weir or oleophilic
skimmer to pump out from the apex .The Sweep can operate with 2 vessels; 1 vessel and a jib arm
and or 1 vessel and a boom vane. There are 3 basic sizes, 1500; 2000 and the Hi-Sors (High Seas)
3200 but other sizes can be easily accommodated. In addition to the basic models, the Speed Sweep
swath width can be easily increased with the addition of Ro-Boom. Indeed, in a Hi-Sors version, there
is a 750m swath and two sets of guide booms of 1.5kM each. An operational flexibility unique to the
Speed Sweep.

TESTING.

The initial tests were conducted at Ohmsett by Applied Fabrics Technologies Inc (AFTI) and S.L.
Ross on behalf of Exxon Production Research (EPR) in December 1998. This was part of their ‘Fast
Current Boom’ project where they investigated the entrainment phenomena and ways to overcome it.
The work was conducted under the direction of Dr. Andrei Chen, who was with Exxon Research. Dr
Chen was behind the idea of inhibitors/barriers to reduce the speed of oil and prevent entrainment in
an advancing mode. The DESMI Speed Sweep underwent further tests in 2009 at Odense &
Kattegat using inflatable Ro-Booms. In 2010, tests were completed with NOFO in the months of
March and June for the large, Hi-Sors, 3200 model. Then in May 2010 GPC, on behalf of the USA
Navy, completed tests at Ohmsett. In addition to the extensive third party testing and verification,
computational fluid dynamic (CFD) soft ware was employed to predict and model events. The
correlation between actual and modelled confirmed that the DESMI Speed Sweep was a highly
effective towable device to prevent the entrainment of oil in advancing mode. Separate test data and
results are available.

OPERATION / CONFIGURATION

The DESMI Speed Sweep is available in 3 basic sizes, 1500; 2000 and 3200. For the purpose of this
paper, we will focus on the popular and general 1500 Speed Sweep although reference will be made
to the other models. The basic Sweep is mounted on a robust, steel reel with hydraulic drive, diesel
hydraulic power pack and blower plus tow bridles. It is deployed in to the water apex first but there is
an option to deploy the opposite way depending on how the system is recovered to the reel.
Additional guide booms can be attached on one or both sides of the Speed Sweep to increase swath
width if desired. The DESMI Speed Sweep easily lends itself to the use of Boom Vanes. The system
would normally be operated ‘behind’ the vessel to give the lead tow line a low angle of attack and
hence a more powerful ‘pull’ to the vane. It is also worthy to note that the Speed Sweep can be
operated in ‘significant’ weather, typically up to 5-6 Beaufort. This is based on the Ro-Boom pedigree
and proven technology.
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MATERIALS OF CONSTRUCTION

The Speed Sweep flexible fabric is the same as the world famous Ro-Boom material. It is extremely
robust, abrasion resistant and proven in longevity. It has a special rubber compound with the addition
of the Hypalon, external coating. This construction and coating exceeds any PVC, urethane and
indeed nitrile material or coatings available in the market. Indeed, Hypalon coated rubber is the
material of choice for most military rigid inflatable boats (ribs) for the very reasons mentioned above.
The flow inhibitors are constructed with Kevlar adding to the strength of the system. Unlike other
designs, the Speed Sweep can also be used in broken ice; high wax oils and debris due to its large
‘throat’ entrance and not being directed to and through a pinch point.

OIL STORAGE

The 1500 Speed Sweep has a significant volume for the storage of oil once collected. The gross
storage is 48m3. In comparison to a ‘similar’ system, the DESMI Speed Sweep has twice the usable,
net oil storage at 24m3 given at a conservative 50% of the available. All Speed Sweep sizes have
significantly more storage volume than any other, similar product on the market. Once it is considered
a sufficient thickness of oil exists, a separate skimmer, a vacuum hose or the optional onboard pump
system can be operated to recover a very high oil to water ratio product. Similar to other systems, The
DESMI Speed Sweep encourages the water to exit the lower apex leaving a high concentration of oil
stored at surface and available for collection.

CONCLUSION & FEATURES

e Capable of encountering oil without entrainment at advancing speeds and in waves and

significant weather

Additional guide booms can be added to one or both sides of the Speed Sweep.

Proven Ro-Boom, Hypalon material gives the best strength, durability and longevity.

Single Point Inflation (SPI) is available and makes for a rapid and easy deployment

Unlike other systems, the DESMI Speed Sweep can have a built in pump out system which

eliminates the need to lower a skimmer in to the apex

e The Speed Sweep can be towed either between 2 vessels or 1 vessel with a jib arm or
paravane.

e Full test data including Exxon Research and even collaborative CFD modeling

e The flow inhibitors can be easily replaced and maintained. A useful maintenance feature
without having to replace the whole system.

o All systems can be power reel mounted for quick and easy deployment. The reels and
storage containers can be DNV certified. .

DESMI is an engineering company that has been in business for nearly 175 years. Its range of Oil Spill Recovery
equipment is known and used throughout the world. Customers include governments, response organizations, olil
companies, exploration & drilling companies, Navy’s, vessel operators plus ports and harbours.

For further information and brochures on this or other DESMI equipment please visit our web site[www.desmi.com]
Alternatively, please ask your local representative for further information.
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AFTI/DRC “SPEED SWEEP”
ADVANCING BOOM SYSTEM

Throughput Efficiency Calculations

Test #23 -- at 2.0 knots
Volume of Qil Collected
Oil collected into Ohmsett Recovery Tanks # 6, 7 and 8

Measurements 1 ¥%”, 3 3% and 14” = 19” total
19 x 5.83 gal/in=110.8 gallons

TE = 110.8 (collected 0il ) =92%
120 gal encountered

Test #24 -- at 3.0 knots
Volume of Oil Collected

Oil collected into Ohmsett Recovery Tanks # 6, 7 and 8
Measurements 7 7/8”,and 15 1/4” =23 1/8” total
23 1/8 x 5.83 gal/in = 134.8 gallons

TE = 134.8 (collected 0il ) =90%
149 gal encountered
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- EXECUTIVE SUMMARY

EVALUATION OF THE AFTUDRC “SPEED SWEEP”
- ADVANCING BOOM SYSTEM -

During the week of 5/10/2010 the Applied Fabric Technologies, inc. / Desmi Ro-Clean
(AFTUDRC) new advancing boom system was evaluated at the Ohmsett Test Facility.
The Speed Sweep is a newly designed and fabricated prototype system incorporating
numetrous years of knowledge and experience of leaders in the oil spill equipment
industry with research previously performed at Ohmsett. A main objective is to test the;
- the effectiveness of flow inhibitors (netting} when used perpendicular to the direction of
tow within a catenary boom to reduce relative flow velocities in the catenary apex.

The Speed Sweep is primarily a rubber boom syster comprised of sweep legs (standard
USS-26 boom) measuring 54° long and 52’ wide at the mouth narrowing to 26 at the
transition section. The transition secticn is 33” long and narrows to approximately 20° at
the mouth of the apex collection area. Spanning zcross the transition section there are
three rubber nets designed to reduce relative flow velocity in the direction of tow. The
collection area is constructed of moditied inflatable Ro-Boom 1300 and vented rubber

-~ panels secured to the skirts forming a virtual tank bottom. Ballasted line is attached at
the tank bottom leading edge to provide a tension member and help to maintain shape
when advancing, The cormection bridle is a standard navy style connector (similar o a
shot gun conngctor). ' ' :

The test series began with tows at 1.0, 1.5, 2.0 and 2.25 knots in calm water and 3.0 knots
with approximately a 1.9 Hz -16” wave to evaluate the performance of the system, (test
1-5). As.a result of observations, adjustments and changes were made to the system. A
total of eight more tow tests were performed at speeds ranging from 1.0 to 3.0 knots
during which adjustments tere made and satisfactory behavior of the boom system was
achieved (tests 6-13). : '

There were two objectives during subsequent oil testing: one; determine first and gross
oil loss at relative current speeds (tow speeds) as per ASTM 2084-01 and two: determine
the throughput efficiency of the Speed Sweep as a system. Table 1 defines the test
parameters performed and the resubs. First loss tests are performed by accelerating the
system to a speed below which first foss may occur, allow the system to stabilize and
then incrementing speeds until first loss is identified. First loss is defined as the speed at
which oil is observed to continually escape the boom. The test oil used was Hydrocal
300, at test ternperature the viscosity was 280cPs and the S.G. was .90.

Throughput efficiency tests were performed by advancing the system at a constant speed
while encountering the equivalent of a slick 0.5mm thick. Test began with an empty

apex (collection area) from which oil was recoverad for measurement, During all testing,
qualitative evaluation of the system was an important aspect in which decisions and _
performance results achieved were based. As such, to fully understand the capabilities of



the Speed Sweep requires a review of above and underwater video and still photography.
Relative current measurements were obtained at approximately 6" below the water line in ;
the apex collection area and in the space between the second and third cross net. The

- results are included within the daily test log section. o : o

Dist Rate —
Test # ‘Type of Test | O.5mmslick | Results
5 : (gpm) _ .
22 Throughput efficiency testat | - 65 No Losses/ 100% efficient
‘ 1.0 knots _
Throughput effioiency testat | Mmm: Losses obse.rve.d at netting-refer
23 2.0 knots 130 to video for qualitative assessment.
- & Measured TE = 92%
Throughput efficiency test at : ~
24 3.0 knots 195 Measured TE = 90%
a5 First Loss- after apex chain | Nom-300 | 25knots <
removal _
26 First Loss- after apex chain Nom-600 3.4 kot
removal
First Loss- after apex chain 4 ‘
27 removal _ Nom-900 - 2.3 knots




Test in Odense Harbour January 2009 DESMI

System speed up
to 3,5 knots,
without exceeding
1,0 knot in apex
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Test in Kattegat April 2009

Test on G Thorson
performed with
, rape seed oil
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Test in Norway (NOFO)
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CFD Analyses DESMI

PROVEN TECHNOLOGY

MARINE & OFFSHORE INDUSTRY OIL SPILL RESPONSE DEFENCE & FUEL UTILITY



Test in Kattegat April 2009 DESMI
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Ohmesett test facility USA
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SPEED SWEEP

Onsdag 12.05.10
Test No Time

13 16:39:20

16:39:37

14 19:30:14

19:30:30

15 19:51:30

19:51:46

16 20:25:14

20:25:46

17 20:54:03

20:54:20

18 21:10:38

21:10:54

Torsdag 13.05.10
Test No Time
19 13:59:08
13:59:24
20 14:14:01
14:14:17
14:14:34
14:14:50
21 14:59:01
14:59:17
14:59:34
14:59:50

Ref
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Sensor 1 Sensor 2

0.88 0.1
1 072
08 031 |
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112 0.6
139 051
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107 045
096 033
107 034

Sensor 1 Sensor 2

1.68 0.86
1.72 0.19
0.34 0.13
1.03 0.7
111 0.8
165 0.83
1.02 0.2
1.26 0.6
144 0.62
1.56 0.84
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