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GreenTank

Rapidand environmentally safe removal of coatings from steel
surfaces of storage tanks
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In Europe, there are 12 15 million'm2 of coated steel surface
In storage tanks that needs to be refurbished every year.
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Most of the removal is done by ultra hlgh water jetting or
with abrasive blasting requiring a lot of energy,
resources, time and process water or grit.

RPR Technologies with its associates JAKebergAS and Oftec GmbH have
together initiated the project Green Tank, introducing use of RPR Induction
Technologycombined with usef roboticsolutions forenvironmentally friendly
and fast removal coatings in storage tanks

TheRPR Induction system is based on a patented technology that transfers high
frequency electric currents to magnetic steel by moving an inductor head over the
surface, facilitating a controlled and fast heating of the steel that results in
disbonding of most types of coatings with thickness up t220nm. It allows a

clean removal process by scraping off and easy bagging for disposal. The system
virtually noiseless and can be used simultaneously with other operations ja-the

work area.
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A considerablemarket in Europeand globally

imagery ©2007 NASA - Terms 0f Us4

NASA image: locatiormd majorcommercial tank terminals

Commerciatank storageis a globalindustry and Europeis one of its major players

TankTerminalsom currently lists over 730 million m?3 of availablecommercialtank
storagecapacityworldwidein over 3,800 storagetank terminals In additionto thisit is
estimatedthat there are between1800and 2400 million m? of tank storagebelonging
to variouscompaniesthat do not offer commercialstorage,but rather it is usedto

storetheir proprietaryproducts

Accordingto the Federationof EuropeanTank StorageAssociationdFETSARImost
50% of the commerciallyavailablecapacity(or 358 million m3) belongto its members
Major commercialstorage tank companiesare in Holland, France,Germany, ltaly,
Spain,Hungary,Turkeyand in the UK Further,it is estimatedthat at least 20% of the
proprietary storage capacity are located in Europe Total Europeanstorage tank
capacity(commercialand proprietary) is thus estimateto be at least 750 million m?.
Whereaghe rest of the world (RoW representsanother2000million m?,

)
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Closeto 7% of the total storage tank steel surface in Europe require
refurbishmenteachyear

National legislationsrequire refurbishmentto be carried out every 12 to 15 years
Current methods are less environmentalfriendly by means of blasting with abrasive
media0 & | 0 N & Aadosulfrahigibpressured & ¢ -206S1ND Ahg Gbiedtiveof the
GreenTankproject is to introduce a robotic surfacerefurbishmenttechnologybasedon
iInduction heating to this large market We are doing this by replication of induction
heating technology already used for manual surface refurbishment and elements of
robotic platformsusedin competitivemethods

The project is basedon a method patented i i
andownedby RPRIechnologie®\S ECTION SRR NEAD i R{Z:m' .
(pat. W(Q2008048111 (A1), protected till DTS T R, ot niuckon heetig

N

2020 that allows a precise energy control | sEe

Induction heats only
the steel substrate

anddepth of heat penetrationsothe steelis | wwwn
not overheatedand its properties are NOt | puxronreversesioe

OF TREATED SURFACE

alteredduringthe strippingprocedure Locozed i esing

revarse side of the steel Is ﬁ
not affected.

Major outputs andresults introducingthe RPRnduction Technology

A Reductionin waste, water and energy consumption compared to the abrasive
blastingand water jetting methods

0 Reducewvateruseby upto 19liters per m?of treated surfaceor
o0 reductionof abrasivematerialuseby up to 40 kg/m? of treated surfaceand
0 energysavingf 2.2kWh per m? of treated surface

A Developcommercialsystemthat can be sold for €240,000 (for horizontal surfaces)
ande290,000(for verticalsurfaces)

A Achieveproductivity 2-fold higherthan offered by robotic abrasiveblastingand water
jetting methods

A Potentiallyinitial investmentby a customerin a GreenTankunit can pay off in less

thanayear
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Summaryof Environmentallmpacts

A

A
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Savingson 6-10x transport coststo a given tank terminal due to smaller size of
supportingequipmentandreductionin transportof grit or water

Appropriatereductionof CQ2 emissiondgrom transportation

Saving®f blastingmediaof at least40kg/m2, from savingson cleaning(filtering for
recyclingpurposes)ut most likely evaporationof at least19 Itr. of water per m? of
refurbishedsurface

Directenergysavingf up to 2,2 kWhper m? of refurbishedsurface

GreenTanksolution will contribute to reachingthe goalsof the following
legislativedirectives

A

To To Do To o

Directivel999 31/ECand Directive96/ 61/ECon pollution preventionand reduction
of waste

ECCOM(2005 666 on wastepreventionandrecycling

Water FrameworkDirective(200/ 60/EC)

IPPMirective(96/ 6 /VEC)on industrialpollution prevention

Directive86/ 188 EECGwith respectto reducednoise
TheHazardousVasteDirectiveandvariousNationalWastePreventionPrograms

Our Customersand KeyOpinion Maker Groupsare:

A

A

Independentstorage tank terminal owners who own enough storage capacityto
keepown refurbishmentcrews

Largecompanieswho own dedicatedstoragetank capacityusedfor own products
andkeepown refurbishmentcrewsand

Contractorcompanies(including SMEs)who offer refurbishmentservicesto large
and smallindependentstorageterminal ownersand largeand smallcompanieghat
own a dedicatedstoragecapacity

Association®f TankStorageOwnersin variouscountriesplaya role andto a certain
extentare important for acceptancef a noveltechnologyn the field and

LargeCoatingManufacturerswho would like to make sure their coatingscould be
removedwith anovelandenvironmentalfriendly technology
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Advantages ofsreenTankSolution

StrippingN S 2y |
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Practicalstripping rate on
outside storage tanksurface

Averageenergy
consumption

Market price of stripping
and estimates cost of
GreenTankmethod

Needfor supporting
equipment

Relativetransport costs

Reliability of supporting
equipment

Sitepollution

Externalwaste products thal

need to be decontaminated
prior to disposing of the
removed coating

Abrasive methods Water jetting GreenTank
Induction heating
Upto 40 n¥/hr Upto 100 n¥/ hr 120m?/ hr
20-25m?/ hr 20-25m?/ hr 40-45m?/ hr
3,0kWh/m? 3,0kWh/m? 0,8kWh/m?

Marketprice ise17-23 Marketprice is€19-21 We estimate the cost tc

(averages 20) /n?, (averagees 20) /nv, operator ate5-9
estimated average cos estimated average co¢ (averages7)/m?and
to operatore16 /m? to operatore16 /m? market price up to
€15/m?

Trucksize power 1-2 water pumps with|  Closecircuit water
generator, several truck generators (truck size' cooler and small powe

for new and used large reservoirs for generator
blastingmedia fresh and contaminate
water
6-8X 7-10x 1x
Medium Low High

Mediumto high, Verylow to none (som¢ Verylow to none (some
depending on media dust, mostly from robo dust, mostly from robot

used; may beoxic movements) movements and peeling
Abrasivemedia, Watercontaminated = Removecdcoating in
contaminated with | with surface metal anclarge strips that are eas
surface metal and coating, minimum to package
coating, minimum 191/m?2
40 kg/m?

@
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technologies

RPR Technologies and the
local distributor in Spain,
Indan had been invited to
perform a demo for removal
of coatings of the tanKloor
and lower section wall at

2 A b Oénk fara in Bilbao,
Spain.

The demo comprised work in
3 oil storage tanks with
different coatings. The tanks
were accessible through
manholes where all cables,
demonstrators and utilities
were loaded through.
Assembly and disassembly
for each tank demonstration
took less than one hour

The horizontal removal was
done by using an electrical
demonstrator securing a
consistent speed and
predictable result. The
stripping rate of RPR
Induction proved to béwice

as fastas typical

sandblasting
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technologies

The vertical removal of the
same thick coatings on the
lower section tank wall was
done with the same
demonstrator, mounted with
a supporting frame for easy
handling. Similar stripping
rates to the horizontal
surface was achieved

Regular inspection and
evaluation of the
performance was done
throughout the
demonstration process.
Surface cleanliness of
approx. 9095 % was
achieved and the residues
were removed with a quick
sweep blast prior to
recoating

The demonstrator was
successfully useon 3different
coatings: Phenolic Epoxy,
Solvent free Epoxy and Coal Tar
Enamel. All came off easy and
were removed twice as fast
compared with sandblasting
done on other similar sections
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