Novel Epoxy
Technology for
Corrosion Protection
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NEW NEEDS NEW TRENDS

Surface preparation

| ENVIRONMENT | | flexibility (v &wen

PERFORMANCE : Solvent-free coating

| 4 Surface & humidity
SAFETY | tolerance

COST Edge-retention
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Hydroblasted
welding seam
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Key Features of NET
NI EZIERE

» Maisture tolerant solvent-free epoxy
IR SIR R B TSN E

« 100% VS
100% A FH
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* Low VOC (< 150mg/L)
VOCE& =K (< 150mg/L)




] Key Features of NET
WiLLIAMS. %‘fﬁj@ﬂ{]j’;‘%ﬁé‘g

* No relative humidity restrictions
JC AR i A R
. No dew-point restrictions

7 22 m PR |

« Compatible with UHP water jetting (including immersion
service)

58S K HRERE (BiRIERS)
. Edge retentive (> 70%)
AR IERE, S5X870%




Application Features of NET

WiLLIAMS. %Zﬁ fi— j(\ i@— I ## ﬁ.

* No surface profile requirements...
JC T 2} H A AE 2K

* Can be applied over damp surfaces...
RefE FE R EM R E LTER

« Can be applied over flash-rust...
BEEANSHEMKRE LIET

e ...Including immersion service
Re T =R S5




sl Application Features of NET
WiLLIAMS. 5;_2/[]’. H_ ﬁ jﬁ I ## 7_‘%‘

« Up to three hour pot-life
=R 3/ NS RA)EE & 8 FR AT (]
« Standard airless application

PR ECRI TR BRI T

* Brush and roller application

R FRFVR R e TIRA]
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Performance Features of NET

FTEN 1 EREFFIE

* Very high adhesion (up to 25 MPa)
HBEMEND (F5&25 MPa)
* Dual-bonding mechanism

= JE PR AL
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« Compatible with Cathodic Protection

SRARKIERE
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Performance Features of NET

FTEN 1 EREFFIE

* MIL-23236C approved (Type VII, Classes
/7,17,15

0)

x

7= BAMIL-23236CHn

* IMO PSPC type approved (ABS, Lloyds,

GL)
Bt [E
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B 2RI IR E R BEPR )
» 20 years service life in immersion (ballast)
H2EIRES T BB 20F AR 55 F R
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NET Clients (examples) #r#& NFIZ a2

» Petrobras (offshore & marine)
» Pemex (offshore)

» Aker (offshore)

» Queliroz Galvao (offshore)

» Sembcorp (marine & offshore)
» Keppel (marine & offshore)

» Atlantico Sul (marine & offshore)
» US Navy and Coast Guard

» Transocean (offshore)

» BP (offshore)

» Polar /Conoco-Philips (Marine)
» Mobil (offshore)




NET Preferred Situations
S BN =& 17 AT

« Tank coating without dehumidifiers
XA ERIBHBI LT
e Surfaces with condensation

FHEMEFERMRE

 Hydroblasting as surface preparation

S LK RS YR E AL I

 Qutside work without dew-point restrictions

T & RRHI R =5 TAF

» Coping with flash-rust without need for rust inhibitors
X F A 45 T 2 55 B 475 71l
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NET Preferred Situations

e B A E ST

* Stringent VOC regulatlons

FI%EI’]VOC%

. Edge -retention to save edge grinding & stripe coat costs

BRIVART LT EILBITEMBUR

« Use water after surface prep to keep chloride levels low

ERKfE, EERIEYK

EAERBAE

e RFEFRIE

« Safer work environment, no danger of fire.

BEREMITENE ZHNEHER

» Concurrent hot works (no solvent paint, water blasting)
T A] [N AT (EFE I &, KWEET)
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Recovering 3 days Wdrth of
continuous blasting simply
by washing




painting @ night in Singapore
FEFTINIKE R A e T




Allowed level of flash rust

RIFNEFE
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Getting chlorides OK in one go
With hydroblasting ‘
ER— = EKBGEE, KIED g
SKEFR R




Tank coating f#fi#

Do it without dehumidifier and over
flash rust (WJ2M)
KEAEBHNMASBHFETETL

@
G seemmmans | {00 MT Ataulfo Alves, 2002
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Going back after 5 years to find 0%
breakdown over 10,000 m2 total area *
SE R EI 3k & K, 7E#RiT 10000 A K @R
B, TR ESE

* ABS independent inspection report
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Condition after UHP hyd
before Novel Technology &
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No dew point restrictions and humidity

tolerance are critical in Singapore: always raining...

Qﬁ"*)* SHERWIN-WILLIAMS. | {iroNavy




NET Guide to Chase Value

WILLIAMS. asking the right questions...

« Can you do the job with standard coatings?

{REERE AR S R SERE S ?

« How much can you save by not using a dehumidifier?
FRERBVIMETESD?

« Cannot use grit blasting: how valuable is it to use hydroblasting
keeping the same service life expectancy?

T REERWINITE  ZRFHERBNARSER, ERAS/LKIGTFR
BHrE 2

 Painting outdoors & around the clock: how much time & money
can you save if you can blast & paint regardless of dew point &
humidity levels, including at night?

EEINFE? TR EFZLANZRE, 23T RIERI, {REE
WAZDIEFRA?




NET Guide to Chase Value

WILLIAMS. asking the right questions...

» Abrasive waste to get SP10: how much do you pay to dispose of
60 or 80 Kg/m? of used abrasive media?

EH IR ARFEZ T 2 D E KA E60580Kg/m2H B {F FARIEEF 2

« Complex job with many fronts: how much are you willing to pay
to be able to weld & cut in the vicinity of blasting and paint
activities?

RIE T2 & M IR ARBERM S5, EEETEMREN TR
BEATIEERYIE ?




NET Guide to Chase Value

WILLIAMS. asking the right questions...

* Big external surfaces to coat: is it valuable to blast day & night
without worrying about losing the surface standard?
EHNREARE B UARITEMADIEDERNE I BES
BHfE?

« How about recovering 3-days worth of blasting by simply HP
washing and painting immediately after?

R ERE KKK 8 3RAIBIFTERS, ARFILZNRE, RETA0ME 2
 How much would you save if you were able to reduce edge
grinding from 3mm to less than 1 mm?
IRBER A 3MmMEIMmAIILBITE, RIGgETTE S 72

 How much would you save if you were able to reduce from two
to a single stripe coat?

IN{REEM2IE TR PR LETIUR, MRFETTEZ D ?




Atlantico Sul
Case

UHP hydroblasting
at block phase
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Atlantico Sul
Case

.. UHP hydroblasting a ﬁt‘?\
g block phase "
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- Atlantico Sul
Case
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The intact shop primer can be retal '
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Impressive Novel
Technology adhesion

over hydroblasted welds
SRS FRERIEEL, #
BARBEERAIME D




A

‘Manual abrasive blasting: 70 sq.m/day A\ TWiRMTEE: 70 T4 H/K
Hydroblasting: 90 sq.m/day & &K §HE 35k : 90 F A K/K

To remove water Is much easier and faster than remove abrasive.

Some vacuum units are available for complex geometries.
A BRIK LS BRED IR X fij 81, X F & k4540, JLE R E2RFhRERER



tla,atlco §ql Case
Al gl

___"—'—-L_,( ‘ ‘“""'o'_,-nl""’

‘/“oa

irst Suez -
ax with =+

-
NET concej

-

N E




- First Suez ""lf'i“*w,
I

..w‘%ﬂ" ‘;&'{'v,{\_ .":'
. lk h
R A

Max with NET \‘ Bt

concept

Y




WiLLIAMS. E W %'_' /i//

Petrobras N-513, N514 (May 2012 to Aug 2013)
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More Benefits & £ 254

WhttiAmS:

Blocks can be hydroblasted and

painted faster.
TR RER R R K F R E

Cost & labor reduction and
overall increase on the yard
capacity. B4 RAFMAL, BEiES
i e

Dehumidification not required, can

paint outdoors.
LTRbRiE, EEENEE

Savings in energy costs and yard
flexibility.gelR &, BNl 55/
R

Reduced delays due to weather

constraints.
AT RKIERAEE R

Avoids delays due to chamber
gueues & stoppage because of
high humidity. B#®BEFEEES|E
SRE NN ipcdpd: 0k 148

Concurrent works possible.
Al LG Bt TERID 1T

Saving time: hydroblasting and
painting with solvent-free
materials allow for concurrent hot

works to take place.
A ] FTEROR SV TR R 4E

Avoiding ricochet damage: more
shop primer can be retained.

AL

Material (paint thickness), labor
& time savings; lower risk of
' TEMEL, AT E00A, B

R B A5
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More Benefits & £ 254/

Reduced edge grinding
B AL A FTEE

Reducing from two to one stripe

coat saves time and labor cost.
B TURBON — B R, TN EFINT

Reduced number of stripe

coats
D B 7 IR

Saving time and labor cost.
RN ALA

Reduction of volume of paint by
36%
A FRIRE36%

Faster paint application, cost
savings (reduced inventory,

number of drums to deal with, etc)
REmTIER BERAKR(ERES)

Solvent release reduced by
81%
DS E81%

11

Huge improvement of
environmental and H&S

friendliness of the yard activity.
R RSER BE. REFEERM

E




SR CONCLUSION £

* Novel Technology Is changing the game in the
anticorrosive market.

FHRAREAE T B

Bz T,

* The time & cost advantages of pursuing the new
concept are enormous

* And now the concept is recognized, tested and
used to an extent that makes it fully acceptable by

owners.

M EUEHRINR, mEMTEEER,
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May 7, 2010
The first ship built with

the NET concept, a
Suez-Max tanker, was

~ christened in Recife by

Mr. Lula da Silva,
President of Brazil
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Additional Cases
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SEMBAWANG Sripyard SINGAPORE

-
Transocean DR S S

LETTER OF RECOMMENDATION: Singapore, 13 June 2007

SHERWIN
WiLLIAMS.

To Whom It May Concern:

Euronavy’s ES301 solvent-free coating system was selected by Transocean and used for the tank
refurbishment works performed onboard Transocean's drill ship Discoverer 534 during the first half of
2007 at Sembawang Shipyard, Singapore. All hull tanks have been treated with ES301 system, from
ballast and drill water tanks to grey water, black water, fuel oil, brine and base oil tanks, bilge holding,
side fills and mud pits. Some of these tanks were previously coated with a soft coat system that had to be
removed. The remaining tanks were previously coated by epoxy systems.

The ES301 two-coat system (2 x 150 microns, 300 microns total DFT) was applied over full hydroblasted
steel surfaces to the standard WJ2 (SSPC SP12). A surface condition of WJ2M (flash rust level as per
SSPC Vis 4 Visual Guide) was allowed before the application of the first coat, together with a maximum
chloride level of 70 mg/m2 (indeed the chloride level before ES301 application was always below 20
mg/m2, thanks to the use of hydroblasting). No restriction on humidity levels was imposed.

Our choice of this coating system was due to its particular features. ES301 can be applied without dew
point restrictions over flash rusted steel surfaces prepared by Ultra High Pressure hydroblasting.
Euronavy was able to provide the coating performance guarantee for long term service life demanded by
Transocean. Traditional coating systems can only assure this kind of performance guarantee if using
abrasive blasting and dehumidification during blasting, application and curing steps.

Thanks to the joint factors of using hydroblasting, having no solvent release during coating application
and curing and ES301 having high surface tolerance properties we have been able to complete the surface
preparation and coating application without any delays and with the further advantage of proceeding with
hot works and other activities in the vicinity of hydroblasting and painting works without the constraints
we used to have when requiring abrasive blasting and solvent-borne coatings. Moreover the coating
application inside tanks did not require the use of dehumidifier.

Final quality control of the applied ES301 system was focused on pull-off adhesion tests, performed after
full curing of the system. We found average values ranging from 1200 to 1900 psi (8.3 to 13.1 MPa) and
averaging 1500 psi (10.3 MPa), this being considerably higher compared with the usual benchmarking for
this kind of application and more than double compared with the minimum acceptable value of 725 psi
(5 MPa).

Considering the benefits experienced during this coating system application, the extended guarantee, the
ability of using hydroblasting as surface preparation method and the very good observed final quality
(pull-off adhesion) we do not hesitate to state our full satisfaction with the choice of Euronavy's ES301
system. On top of the product-related satisfaction we also want to state our appreciation for the excellent
work of Euronavy’s Inspection Team, which performed outstandingly and gave us total confidence that
the application was fully performed accordingly to Euronavy’s standards.

In case you need additional information please do not hesitate to contact the undersigned.

R tHolly,n g s N
\?P‘f ?;;L,,.}; M “- \
Ivo Dworschak e,
Sr. Project Manager - DrillShi
e-mail idworschak{@houston.deepw:

TRANSOCEAN

iscoverer 534™; “Discoverer Seven Seas”
ater.com; phone: (65) 9821-1061




Luis | Steel Bridge Case
WiLLIAMS. !gg 5 f}éﬁ I ff

— A 30,000 m? XIX century steel bridge loaded with lead
based paint, laying over an Unesco World Heritage Site

— Spec asked for stringent waste control measures.
— Water jetting & NET where introduced as a spec option.

— Motivation: huge waste disposal and containment cost
reduction, durability, lower impact on urban surroundings.

— Key: teaming up with a contractor, lobbying to assure
rules enforcement, SNCF approval and water treatment.

— Result: we got the job and set a standard for other
bridge refurbishment jobs in Portugal.
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35% overall job cost reductlonwé’335% A IIE 5
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units on closed circ
perfect situation for tank
farms, chemcal industry
or energy.
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THANK YOU
ALL !
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