WD 2012/ 028974PCT/ 1B2011/ 053375 1 SYSTEM AND METHOD FOR CONDUCTI NG
OPERATI ONS TO SUBTERRANEAN FORMATI ONS BACKGROUND OF THE | NVENTI ON [ 0001]
The st at ewerror/i28974hi s secti on nmerely provi de backgr oune@cCirnBzm vei3zTm
related to the present disclosure andimay not constitute prior art. [0002]
In the oil and gas industry, it is often necessary to deploy a | arge
quantity of dedicated fluids, solids, machines and equi pnent to | ocations
for conducting operations to subterranean formations. Such operations nmay
i nclude, but are not limted to, drilling, cenenting, |ogging, and
stinmulating, which may further include acid treatnment and hi gh pressure
fracturing, etc. For sinplicity, in the current application, they are
generally referred to as "operations"” or "treatnents" to subterranean
formati ons. [0003] Because the volune and wei ght of the materials and

o deproy «nomYit ERLANET RE FHOR D RIEONBHERKE, R ERATONE ™ © "e=e

especi al 'y chal | engi ng vvhsllj enWﬂERmmﬁ (!15 ials need to be

transported to climate-un y regions, suc e North Sea off the
coastal line of Norway. Typically, containers and equi pnment are wel ded on
the deck or a vessel or otherw se permanently affixed to the deck of the
vessel to ensure the safe N 1 N[ 0004] However, this

arrangenment is not flexible in ternms of accommpdating different projects

required on [Mlﬁ] \T‘ﬁ‘é £t§tleﬁn@nts [Fthis 8%ABR hirePprBli @b Rk S SN ifofnR6H Hididdd operation
may be foll owed ﬁ% an acid stinulation operation. To successfully perform

the two operAtFarSeHidsHgRH™ anhBanat cyIstity Ipél'?rarivm dedi cated vessel s or
trucks are often ordered and deployed at the wellsite. This conplicates the
| ogi sti cs ofl0Q02kIndpe phandgrs ladvdlry. s etarewcesseryriegerieice lafdsoruantiuptan and

equi pment) 'b%@u@!ﬁ@d Eﬂuud’fs heoiis] |n§lcﬁuﬁes bQ@%LupM@HtUloarothrcﬁétﬁ?%ncﬁ%ﬁﬁgenﬁ have
been contenpl a nce many syst ens

a et
T P at e g hdis b R Farea M mHEonST SN APHAITS Mot RGP IbAa BTy ¢ he
cont ai ner orlimgediiopdriliny, @mentirg, lbggims pod statulading, phizhfreayfurthiet inchede dcake weeks to

convert a V%%ﬁﬁa‘rlenpéndttﬁd‘ﬁ%egsﬁr%magﬂaﬁng[?Q{cpcﬁ'%fasiﬁfglicﬂﬂci)rli mgrcurrél_rmgépliwtion,
they are generally referred to as “operations” or “treatments” to subterranean

formations.

[0003] Because the volume and weight of the materials and equipment are typically
quite large, dedicated vessels or trucks are needed to deploy them to the wellsite.
The transportation process can be especially challenging when heavy equipment and
materials need to be transported to climate-unfriendly regions, such as the North Sea
off the coastal line of Norway. Typically, containers and equipment are welded on
the deck or a vessel or otherwise permanently affixed to the deck of the vessel to

ensure the safety during transportation.

[0004] However, this arrangement is not flexible in terms of accommodating different
projects required on the wellsite. For example, a high pressure fracturing operation
may be followed by an acid stimulation operation. To successfully perform the two
operations without substantial delay, two dedicated vessels or trucks are often
ordered and deployed at the wellsite. This complicates the logistics of the operations

and increases the resource (both human and equipment) needed at the wellsite.

[0005] Modular treatment systems have been contemplated. However, due to safety
and other concerns, many systems still require a substantial amount of welding to
permanently affix the container or equipment on the transportation platform. It may

take weeks to convert a vessel or truck from one purpose to another. This



WO 2012/ 028974PCT/ 1B2011/ 053375 2 application ains to address one or nore
probl ens associated with the current system for conducting operations to
subt er r anearof2oneeEtii ons. SUMVARY [ 0006] Accordi ng to onecCaapmai/ps3Brere is
provi ded a systemfor treating a subterranean formation. The system
conprises a platform a grillage nounted on the plafform at |east one
nodul e for treating the subterranean formation, and a plurality of |ocks
that mechanically engage the grillage with the nodul e. Each | ock conpri ses
a first plate, a second plate and a connector that connects the first plate
and the second plate. The first plate is configured to mechanically engage
the grillage and the second plate is configured to nmechanically engage the
nodul e for treating the subterranean formation. [0007] According to another
aspect, proArelEation pigeKiotafdtess RprarsBeeaPreblerst apiogialed Withs Beofitirepl ate and a
connect or t hgéterd @itrREEdusStiIrgPehtidrstio lbddrana@mdoriagorsecond pl ate. The first

pl ate conprises a first through-hole that corresponds to a first opening in
agrillage so that a first fasteni SUMMAMREe can be inserted into the first
t hrough-hole and the first opening to mechanically engage the | ock and the

grillage. T"[@oo%?ﬁ@d%% r@ & E‘on'esa%Btf I fete ed Bqu&P@%&z&é\H ¥or GREEUF 2 nmodul e
for treating a subterranean formation Accordln to a further

aspect, t hersébtﬁga’]&?%fﬂ”a%tt?” Thetse Q?f“pf'%%é)tﬁ'%fﬁ”% "’s%'ﬂ?gé YRR mat i on.
The net hod qatpim, sekasteoa iriodgle for grebtingaiye subiterangdnafo fneation, am!aefpmféli(yal |y
engaging th

subterr anea?\)f ?’%Jnt?h%%ger?}%b&&fénﬁasgme ot EF mqme%grogrﬁovtéggm}b{' depl oyi ng
t he pl af f or i 18 RlAiGe? IS%QOP@ p'a%ﬂ’dc@)ﬁﬂfﬂj@ﬁliohﬁ‘at FRNEFR AteniFit Plaje aﬂ‘F]éhe

subt er r anearsetd prité. OTI'Ihe ﬁaic;haté QConfiguIg 1osrﬁ@:haméany shgagbameegrm@ga‘ agured to

nechanlcally a [ second con t o nmechanical ly
engage ¢ he TRIE™ gRd s SeiohEs fs rReREERonRed Feria Pt FardE and t ne

second pIat@UmBRNEFnDE@@RhPTICN OF THE DRAMVNGS [ 0009] These and ot her
features and advantages will be better understood by reference to the
fol | owi ng dqo(aiﬂ ReECoEtRRCIol dhbih@ﬂas\ﬁf@&npt@@ﬂéd &l @cr dhdit I&orﬁ@d’i;jesllaCﬂréthlrhtél\liat h the

accorrpany| ng::econ eqand 4 Og%gc]tor tha@cor}nects tl}e flrs? hlepaatnldgxersee es?qt a‘P Ir%gn of a
system for trea A sublerranean on"acc > 'oné embodi ment of

the current fmgmlqtq;a@m@'ﬁes a first through-hole that corresponds to a flrst opening in a
grillage so that a first fastening device can be inserted into the first through-hole and
the first opening to mechanically engage the lock and the grillage. The second plate

is configured to mechanically engage a module for treating a subterranean formation.

[0008] According to a further aspect, there is provided a method of treating a
subterranean formation. The method comprises mounting a grillage on a platform,
mechanically engaging the grillage with at least one module for treating the
subterranean formation by using a plurality of removable locks, deploying the
platform to a wellsite, and conducting the treatment of the subterranean formation.
Each lock comprises a first plate configured to mechanically engage the grillage, a
second plate configured to mechanically engage the module, and a connector that

connects the first plate and the second plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other features and advantages will be better understood by
reference to the following detailed description when considered in conjunction with

the accompanying drawings.

[0010] FIG. 1 is a schematic representation of a system for treating a subterranean

formation according to one embodiment of the current application.



WO 2012/ 028974PCT/ 1B2011/ 053375 3 [0011] FIG 2 is a schematic
representation of the layout of a grillage according to another enbodi nent
of the cuwoent2/magphi cation. [0012] FIG 3 is a schenmati eCraproasessszt i on of
the layout of a grillage according to3another enbodi nent of the current
application. [0013] FIG 4 is a schematic representation of a |ock
according to one enbodi nent of the current application. [0014] FIG 5 is a
schematic representation of a |ock according to anot her enbodi nent of the
current application. [0015] FIG 6 is a schematic representation of a |ock
according to anot her enbodi nent of the current application. [0016] FIG 7
Is a schematic representation of a | ock according to anot her enbodi nment of
the current application. LOOl?] FIG 8 is a schematic representation of a
| ock accor dilP}f 1l 5'CarRdt Rerchepatis derieisntaiin ¢fHee ByePH &he JHIRSPIaceRiBhc [ 0018]
FIG 9 is a as6hermiboginieasf @saitraitiapplicetiona system for treating a
subterranean formation according to one enbodi nent of the current

appl i cation,ppdM ri L1 ' f e lock is
nechanicall}o%%%gbé 'ﬁfﬁﬁﬂ?ﬁﬁﬁg?§?¥ﬁﬁﬁggﬁgh%E@mﬁﬁﬁﬁﬁﬂ&%ﬁéﬁﬁ?ﬁ” H)DESCRIPTION

OF SOME | LLESTRATEMAedimephingenTent application.
[0013] FIG. 4 is a schematic representation of a lock according to one embodiment

of the current application.

[0014] FIG. 5 is a schematic representation of a lock according to another

embodiment of the current application.

[0015] FIG. 6 is a schematic representation of a lock according to another

embodiment of the current application.

[0016] FIG. 7 is a schematic representation of a lock according to another

embodiment of the current application.

[0017] FIG. 8 is a schematic representation of a lock according to another

embodiment of the current application.

[0018] FIG. 9 is a schematic representation of a system for treating a subterranean
formation according to one embodiment of the current application, with more detailed
showing of the assembly where the lock is mechanically engaged with the grillage

and the module.

DETAILED DESCRIPTION OF SOME ILLUSTRATIVE EMBODIMENTS

[0019] Some embodiments relate generally to systems and methods for treating a

subterranean formation.

[0020] According to one embodiment, FIG. 1 shows a vessel 10 for treating an
offshore subterranean formation. The vessel comprises a deck 40, a grillage 20
mounted on the deck 40, and at least one module 30 for treating the subterranean
formation. The grillage 20 can be welded to the deck 40 of the vessel 10 or
otherwise secured to the deck. In some cases, the grillage is permanently affixed to
the deck 40 of the vessel 10. In some other cases, the grillage is removably attached
to the deck 40 of the vessel 10.



[ 0019] Sone enbodi nents relate generally to systens and net hods for
treating a subterranean formation. [0020] According to one enbodi nent, FIG
1 shows awoesedal2s®/@ for treating an of f shore subt erraneaaTfiBzoreti3ers. The
vessel conprises a deck 40, a grillagé 20 nounted on the deck 40, and at

| east one nodule 30 for treating the subterranean formation. The grillage
20 can be welded to the deck 40 of the vessel 10 or otherw se secured to
the deck. In sone cases, the grillage is permanently affixed to the deck 40
of the vessel 10. In sone other cases, the grillage is renovably attached
to the deck 40 of the vessel 10. WD 2012/028974PCT/1B2011/ 053375 4 [0021]
The layout of the grillage 20 can take various forns. FIG 2 and FIG 3
show two exenpl ary enbodi nents of the grillage 20. As depicted, a pIurallty
of beams 50 ] EFolreatie Goa €0 PN RCHHMECEEH FUaed HEHFIoP Fistm

network. In hﬁ)@@xdﬁfﬂmﬂbrﬁﬁdftﬁmerﬂé’l@‘ tﬂma@cmsgdiﬂ) MKLIBREERNG batdlity op BEED cuI ar to

t he crossbeang %He” e”@%%h&%g tﬁw F TR 50 ﬂﬂﬂkthﬁ 8rossbeans 60
are connect &d gle Rat sta tia di'ff erent from 0. To

i ncrease th@”®0@ﬁ@hﬂ”@ﬂﬁémgﬁha&h@ﬁﬁﬁ@é@@$@®“@ﬂbthéh@¢¢$$@gésQ@ Indi agona

bars 70 can JafreRbéRhéd, Yhe' Hé§|$|§ 656dnd At erobiRams bivalclconddlfed 2l arﬂﬂ'@le
cross-sectign o cro%)gbgam 60, nd the dia on?@ bar 70 can be

of any shapéhatlsnsugﬁtént@ﬁ%% rﬁ%‘ﬁ‘c"m RSP ﬁloi’fra Brendy a8F Al he
Cr oss- sect i @hthefgrildye 2b.etagobd bars170 ssihbaonti6iylly anaertddhino theagovoah. bar 70 is in
the shape of an "I" bar. That is, the beam 50, crossbeam 60, or the

di agonal bar[O(?ZQ] hRs cr@ssh@ch&pé’fttﬁé 'oé(an‘ihsﬁ p@%ﬂeénﬁ)ﬂo PAratiRe 5%90@2 bar
horizontal ly dis

| at e di sposed
Connecti on 1P PBY SORAROR o NhEE EVEHEab g haPe e e, 85 ang Rl 14 Bt T om pi at o
54, 54' . | n cgpreedinhottherbedns 50, ichrestieamcfift ammf the hlegqnati@asiesom hershage t he
di agonal bar, i f, the beam
50 and cr ossbégn% %Sﬁ mﬂ?lété%lgﬁég%%a@%?ﬁdé&%eaﬂeé rb(r? tﬁi%@orngfsa%rs@g}talgon of the
di agonal barhor@pniady dippsesk foreiaie §2 $2hal mf'mtaﬂ'hé'slﬁ@ﬁ@ Rettadt Pleted4cPbss- sect i on

of the beamgp@ a%dicgwmb@@%ﬁﬁéctdrﬂm% tmmodme%tsaﬂ@@ptpﬁmrszemry t wo
adj acent beagns j acent crossb ane gver t he

0 t
o oo o 0 ot it (o os LESSTR e BiRT TR, Rt Fobe Aosreian e, can be
adopt ed at dnd fisgapnpltbas 8¢ isi sorad thain thehleeight pf the gesSeecti¢ioef texbarpl &0 andhe boar der

sections of JQerdifi dd. a9enLthseaRe Pégtﬁ%ﬂlh@l&ﬁﬁs 4 dtiBn Hﬂﬁ@duQ%&ﬁFba’i_’Qo(sand/ or
crossbeans 60) so that a narrowerl %ﬁs paced network can construct ed.

Ther ef or e, \IRBI¥ERIENE " ©p PelgNt b e &I e Pt et h R a0 835848 ed on t he
grillage 20,60t hey can be aligned first with a beam 50 and/or a crossbheam 60
in the center section of the grillage 20 and then aligned with a beam 50

and/ or a er&@@g@ﬁ@ Qi%tdn@e td&ﬁNeQﬂaé\Q%/r tvﬁﬁ%&b% Héfam&% i Mbaggacdf: Because

there are nore beans d/ or crosshea 60 t he boarder sections, it is
nmore |ikely Cf‘ii'S*Pe@E‘éteé’) ?%‘%%?ﬂ”é‘bo"éhﬁ‘/e&“t“& S@?%Q%‘B%&FH""QE) 2PnAit?fBat88éir der
sections of diffeeengistaneagpecaObd hdvpted at Hiéeremtnieetions edft theyrisigetdoe goi | | age 20.
Variations t

exanpl e, thee?ae&]@gnt goerd %8ngﬁgtp(?évJa%/gggaC%:@gg%gai)ﬁgmgﬁ %roa(ny spaced
regions al téoﬁ%ﬂdi/‘%fér%?s@?@ﬁégbﬂ’ thatGrragReeyrpacid neferigean heggastpigtetlo t he ot her
si de of the Tgeicfdr@gther Qliffefint sizetr Bortaidralinh éhites afe paditioRédlof iR gmagee of the
current applzioc tian. V\DneQ}Z/ 0%18974PCTg0 %pll/ 053

ey car be alig rst with' a be ora crosséeam éo in the center

(frossbea

section of the grillage 20 and then aligned with a beam 50 and/or a crossbeam 60 in
the boarder sections of the grillage 20. Because there are more beams 50 and/or
crossbeams 60 in the boarder sections, it is more likely to locate a beam 50 and/or a
crossbeam 60 in the boarder sections of the grillage 20 than in the center section of
the grillage 20. Variations to the above described grillage layout are possible. For
example, there can be multiple narrowly-spaced regions and broadly-spaced regions
alternatively disposed from one end of the grillage 20 to the other side of the grillage

20. All such variations are within the scope of the current application.



[0024] In sone enbodi nents, the beans 50, crossbeans 60, and the diagonal
bars 70 are wel ded together or otherw se permanently connected together to
form a pewoanemkseret work. In sonme ot her enbodi ments, thechanzmi1/b3375
crossbeans 60, and the diagonal bars 30 are renovably connected together to
forma tenporary network, which can be dissenbled into pieces after use. In
sone further enbodi nents, sone beans 50, crossbeans 60, and/or the diagonal
bars 70 are wel ded together or otherw se permanently connected together to
forma permanent network, and sone ot her beans 50, crossbeans 60, and/or

t he di agonal bars 70 are renovably connected to the permanent network so
that they can be renoved fromthe permanent network dependi ng on the
specific requi renent of an operation. Additional beans 50, crossbeans 60,
and/ or the 39%1)H‘aﬁionﬁaeﬂ@oq"ﬁ‘eerénth%@e%%5‘[‘5’?%}393'68@91 ang ”ﬂ%a@f‘?'lqaé?ge 20 as
wel | . [ 0025]70Asre daieat B gethdt &lcﬁ]erﬁlsarpdrnﬁn&tly?aconh&ﬁed @ethbl foaas a52 of the
beams SO ando Gl SRRSO AR BRe CHbAREd il ol it BlLIYRL oh T St

openi ngs 80 't hat"“ar'€ "corif i gur ed tto receirve fir tf ast eni ng devices 150,
such as bol taslddlne dieganakbarg doseé@mr@ovra@m@gnr@g@d(t@wtwetquosimas@monarv nor e

?8}) a i s _bel oighuchn i 'cah 1) lsSerifedlind NGB0 tikofcORABAM 60.
eferrin now , ever a S.0 CKS ar e

depi ot ed t o TTPHEERG: #7%4, bR s e s 8%, RATBL e ctivem TR ZE P Fowever

it shoul d bevelteddsgetieodr dtherivisk peksananttyhcodndcfedrtegtthes hrafoes agrerndaneBinsi ons can

be adopt ed by, pAORKE= ) bths s 1 ALeaRL 6B Y B WRgh Bfs SHfNT

application. Such variations are W t he scope of the current

appl i cati on. reT@@?W]COF’F?CPP&the@e@“aqeﬁbﬁw‘?%é@rﬂéﬂt r"flfytcﬁn é’ﬁﬁ%‘i"ﬁ‘?@ﬁ‘t"g‘ of the
current appltme:aénmnerarrﬁet\g@neireaéddjngldndtr@aipedmatreqmaneﬁ[m dno6ferdt@0. conpri ses
a first plat connects
the first pIAgjdiJﬂgTﬂB&% %S%S%hﬁgééﬁg?gﬂgﬂ%g&%ﬁgﬁgy ?nlépﬁ b]gaéﬂo conpri ses
a first thr@dgﬁithtmeeg“ilw%raswebl urality of first through-holes 180. The
second plate 120 conprises a second through-hole 190 or a plurality of
second t hr oygieshas espid&din FiGe2 and AT 3pthe 13D sefangy $5eftha@bédms §b adar ough- hol e
135 or a pl 0 r 0 35 ¢ L . C nbodi nent s,
t he connect %EO%%% %S 6o tﬁig)ﬂmﬁgl%a thn Ae%gj{a%g/ %fl g'{tgte?)g%(')n\qﬂe\edeor th? F]ehoul d be
under st ood t0ﬁ@z‘t9umiH@fecslMaﬁ@sfaétawn%éem|159ﬁée|0*ass blts or s¢reen dg sqadresome

enbodi ment s |o&b¢om@15@@§@&seh3@mbﬁe Gk 8866 thétob RitSSY draeepebhZsoof t he
first plate 1 0 an is..substantially vertical in reference to the first

pl ate 110. W5 TH%28974PCT/ 1B2011/ 053375 6 connector 130 has a
protrusion 140 that extends froma side surface 132 of the connector 130 in
a direct i on [0026] Rpfgfring $0wie S1Gm ttalSPYerf eramples of lscksHO0Aradericipeioe the first
plate 110 oGrepiteShe Uﬂﬂ)o@ll’r@ht&uﬁl 08 duf@nt aﬂmsaiahacaoaévea iﬂthth'l& beh" fromthe
top surface of theflrst ands a f t he side

9
surface. 132 ‘Brerhe bl feRuR isd A o SRR RAT A R R et 1 Te e
| east sl i ghtskijled inthgeart afthnaviewiag thiricolkend seplioftion hBusherdatignphratwthin 2, so t hat
when the sec‘sg%@d@lt@tcgrrgrggpm,gatg,gnnect ed to the bottom surface 142 of the
protrusion 140, the bottom surface 122 of the second plate 120 is at | east
slightly hi t surf.ace of the n_sone
erbadi ment s AT e G808 RHLARED ShndMienlfrids PP otGman i ion ¢ he
wi dt h of theges@reltyn@ﬁlcmt@taé1QQ0Theslgclt1MtCOfnpm¢ﬁafgst@@tevﬁ@v\ﬁwmmplatm 50, 60,

70, 80), theuzseeﬁ@ractom@&oeﬁo?mat c%nh&%ah@ﬂrsfswghwamhégedénai%@e@bh the
protrusion 140 in side surface 114

fgfﬁ | ‘1)1 Mor egver, ﬁn‘g? | ?
of the first "BINE &12%L1H0 OMBHES? asi”?b‘H"t"f‘?th? Qe P”F’WO% I§EEQeFace 132 of
t he connect doled 380. Testecaeamte tR0Fdo@prise$® sebdhd thidugh/iible B8.or Alpgraifyor e, due to

span of the o%&foﬁaiﬁ%agg%gs il Srth@@s eclgrﬁor}:oﬁlp%%sadtgrd tﬁBu Bbie 14 80). the

second plate 120 is substanti al fromt first Rate 110 when the
5]

| ock is vieREd P Hﬁdﬂ'ﬁwghﬁ'eﬁﬂ%sw*@&@ﬂ’q% qmbedimen's, thg ponnggior 78, 8B.

130 is shown in the shape of a plate; however it should be understood that other

shapes can be employed as well.

[0028] In some embodiments, the connector 130 is disposed on a top surface 112 of

the first plate 110, and is substantially vertical in reference to the first plate 110. The



[0030] Referring nowto FIGs. 4B, 5B, 6B, 7B, and 8B showi ng the top view
of the | ock 100, according to sone enbodi nents, the connector 130 is

di sposed wbanp/aswenter |ine A-A° of the first plate ll@cans2aiivesssecond
plate 120. In sone ot her enbodi ments, 6the connector 130 is di sposed off the
center line A-A of the first plate 110 and the second plate 120. In sone
further enbodi nents, nore than one connector is disposed on the top surface
112 of the first plate 110 and connects the second plate 120 via
protrusions 140. [0031] In FIGs. 4B, 5B, 6B, 7B, and 8B, according to one
enbodi ment, two sets of first through-holes 180 are provided on the first

pl ates 110, one set on each side of the connector 130. The first

t hrough-hol es 180 in each set are arranged in a linear fashion wth equal

di stance bet@eEgioedeh hesd RaeluaioB 0 fthat axtepds Berg e Figs e4farsd32 biever, it
shoul d be undeisstopash tnrwalreatldaeis( &iét’ arsgesnmlblfy @ralitht thd pishe Mm@u@w hol es are

al so possi bIflrst Egt?rqwaorc!;lrhes ﬁ’he protru? etgkeesn%%?l [mﬂ lB It1v¥%m

Rsond
t hr ough- hol es e secon he' on &ach side of
t he connect @Nﬁacswfwetfhst@dﬂﬁai10dan§t%m@ft§18far¢mﬁmhed cﬁrth%é@@lsur_f?@@ﬁ? of shoul d be

under st 00 ttm@&ormw@rrz 1901 1IARGAETRAbSAEnL B SEGANT &1t @uahaibalyasgal e al so
possi bl e. ef erri ng. Now to
9, accordi n\/\'pn ﬁlﬁ(@ % 'ﬁ%ﬁ?con‘g é fzé g}a W r§ey sriﬁﬁ?gﬁéfnean

formati on i sodegpiedteitie bbiton i;urfsc@mmdlthemnd;t;usan d40, lthedgptio@Buifsert@2Z bfani cal | y
engaged wi t Whé‘sJEBﬁ’dJEtheZ@Q i ;S}rleésf %hﬂyﬁggﬁe%aﬁ%@t%ﬁ G s fh@rn%%iafé“ by a | ock

100. The | ock onprises a first 0, a second plate 120, and a
connect or 13439 tWh?o%ﬁﬁ@%'%e”ﬁ%@ef‘i“?téﬁcepﬂa‘PéhelWea?lsdorﬁ’i%h”gé‘H@ﬁ{dh%‘l ate 120.
The first plted @idhld tosgabnd glate 820, doSthattfloroal gide h@bve(FEG&ma:hm 6corcesponds to
a first openj 8 il ng device 150
can be insergcgghel%et&) é}%gﬁﬁg'{loc rts)ﬁb%f?%ﬁa”w%leé% hthg% eﬁln?@{) opening 80 to
mechani cal |y enﬂage the | ock 100 and the age 20. 0033! The second

pl ate 120 i JOPShMPEEYLd" SOMPEERAHITUS It I'SF%?%(f#ﬂ%cea“ﬁé’B[ﬁ‘F IrshplteridP ist r eat | ng

t he subt er r angangttg butitié ofthe bidle Sureace B thee dnnedtdrel 39 eepnskeplirakiSs 120 is in

direct cont qﬁlt g‘ é@ 7, B8 f'ﬁw%%fo?é (}ugq? Eﬁ?&u&fqh%grgtruéid& C’(B.Q%Rcee‘?ib%d' ment, the

second plate 1 nprises secon corresponds to a
second openifigs: (4ﬁ050 sHoviR) S@ntfleﬁécqli’édlﬂt@%@ syhstantiglly offsed &edribe firalst eni ng
device 160 Gite PR WHEnEfid 186k is BibWed fien 5:8EH) s litvtated i ek &4B1 88, e dat he second
opening to Q%Fhanically engage the |l ock 100 and the nodul e 200. In yet

anot her enb ment, the second plate 120 conprises a second through-hole
190 t hrough which a second fastening device 160 can be inserted and then
exert mechardP®Al Rafktingmow e EiGso ARl 55 6Bc &2 %‘P@@c‘{hpv'”@ﬁ‘ec e viswdilte 120.

[0034] To i n@dkemeadcb@mgtt@labmé bm&fumérhe tAS SEHNBLLYS 130N a@a&eamg a a side
surface 202 of tPne 2fOrO S |1r;|0 r6q t con t one of a

side surfacé®1%4""5 15 03 PR h3*a" sﬂ?& sti facseonlesgt%(e)f t he
connect or 13301b0{1®©8'5]thq’h@ﬂé@tgm‘éﬁllm@ﬁmw ofethe teler e A-Aahthedirdplatsl t and a

nut, a SCFeWnoaathh@%@%dr&é’(e 1% amyso%hﬁﬁth&e&rh@amn%mst hﬁ’otre GHn &fgage two
struct ures by nechanj cal and rst through hol e

180, the fi r8ENSGIREKIHREOES, °“ttH%t°£’e°'86‘?F8 19%1"66‘6!5“1’18?@ 1119(?”" é?fH‘e‘Eﬁéh second
openi ng ( notsesdnd\piaje TR@yisqpdtiudivas 140. have t hr eaded i nternal surfaces or other
mechani sm that can nechanically engage the fastening devices 150, 160.

[0036] In theodep mEsdeeBBOSE MBNLnd B8 Falc%rd.ag totJS}Pe drhBoaimeha s sdogr devi ce 150
is in the faorm of bolt 154 'and nthe bol t 154|sf|rst

i nserted i nt'G{HAATPES 1?%?@%‘?\“4%08 tﬁ%ﬁsbﬁ'at‘?‘hg”f PP EELON&LEN 9997 t hr ough
the first opencange@@ 180. fThe figt thiduglgbol29180inckath spttaen@canhyd inwt ingé&8 | ocat ed

on the bott %Qhﬁ).hqﬁthofeqtfah%israﬂpe BL%Qn %gchotwot Q&a&hi hrlsfagﬁough-holes 180.
However, it should be understood that other arrangements of the first through-holes
are also possible. Similarly, in the depicted embodiments, two second through-holes
190 are provided on the second plate 120, one on each side of the connector 130
with equal distance from the connector 130. It should be understood that other

arrangements of the second through-holes are also possible.



WO 2012/ 028974PCT/ 1B2011/ 053375 8 20. Variations to this enbodi nent are
possi ble and are within the scope of the current application. [0037] As
depi ct ed wo 2Bi2@2894 t he second fastening device 160 is ipaTuB®1i/0s33710f a
bolt 164 and a tightening nut 168. In7one enbodi nent, the internal surface
of the second through-hole 190 and the second openi ng (not shown) have
threaded internal surfaces or other nechanismthat can mechanically engage
t he second fastening device 160. The external surface of the second
fastening device 160 is also threaded or otherw se configured to
mechani cal |y engage the tightening nut 168. Therefore, once the second
fastening device 160 has advanced to a desired | ocation, the fastening
device 160 can be lowered to the top surface of the second plate 120 so as
to hol d t he [QBZbReEfeAg NeWiihl Ca@vaccerdngde P ginkodinentygrsvaiendersreatng: hi s

enbodi ment  ar eupessiedd eoraiadorarse dwetladi n [nh€h|§©ﬁib6d|mfant]1 I‘zhegﬂllégé e is

2‘EE!{ ;??‘talnggn %c z(a)n??(;sall)( Tllr(?% tt}/a m[odtme lip@ or Ergatwg tt%eos%llg%rrlaéealﬁ ormallor’nl_lta/vm in FlG

1 above.  Howeloes 100s; Theabboses praypripersa fifsy plelsel 19s @ sefondriligfe 42 dndek on a
parti cul ar \85felor 1% rb0AMc ine SROHLE 10 dMades slaachibbatn althaaugh t he

above descri S are rOVI h ont ext of ssel for of fshore
oy ot ome! e Pl oo R O holen Btz oo ok R oRBPAERE! cof van y
by peopl e sH:Ihd t;ﬂ'itage 1R0tdoethatr 4 firsh fasteping afevict 6150 eac engserted irtd ¢hecfirstr ent
application. thrbﬁbtﬁ%@%’%@m%é‘%@&en%&%om ﬁééraﬁl%@%n%a?ge%&'%%wﬁ ay Portion of

a deck of a ship, vessel, or owboat. I n sone’ ot enbodi nents, the

pl at f or m 40 the9¥agalssi s of a road legal truck. In some additional

enbodi nments, the plafform40 is a flatbed that can be lifted and nounted on
a transporteIOO?@hThﬂemsnd gate N12@ s canfigutedko machangallyemgage ssiogule 200fessel , or a

towboat, et Qreat\(%rthéédb@é?énéé?w fbiatibRr Mk ehﬂ@du%ﬁtntfﬁ@%é&@p%teoh%f|£Wm 40 are
within the disclosure of the current a%Plcatlon [ 0040] The preceding
f

descri ption drgd cpad ""HP ééé'ffﬂcéd’f {retpedrle efic@nothgr &phadiment. (e se5emdy e
enbodi ment s peite t1R@ comprdps @ar Scowd thegh- holEﬂ%OﬂSchkdrﬂebMds o aheecaid and

t echnol ogy tg Pﬁﬂi ﬁﬁt LR 6&“%6%%&3&@ 206'sh @a‘i‘? s dnly L ﬁ dde%%ﬁd‘@én

al terations anges escri be ruct ures hods
operation céf lﬁ\éeffﬁdadtt¢ db%l skceso irroyeielen dPRl any dhep apeanA gorantieh tOhe

8“ nci pl e, &ﬁkﬁh&ﬁé’é}ﬂﬁe@ag& meﬂodgﬁ‘ﬂ@@hd @8 madge00li :’hg)eyandtr%e enBsBEItNg

escri ptl on ou ot rea as er 1 NI to .precil se, structures
Goocri Peunite Stali Pt 108 s ibans shonn BraeitoRoled o iR 2ei®h be T oay
as consi st eriastwrtghdeemd %8 ®opponsertedrand higenf eleltongahgnicdl andrer, frighiineh are to

have their ff&gésefﬁ,gct@@q hahsfrd 1ocope. WO 2012/ 028974PCT/ 1B2011/ 053375 9 Ve
claim

[0034] To increase the stability of the assembly, in some cases, a side surface 202
of the module 200 is in direct contact with at least one of a side surface 114 of the

first plate 110 and a side surface 132 of the connector 130.

[0035] The fastening devices 150, 160 can be a bolt and a nut, a screw, a threaded
rod, or any other mechanism that can engage two structures by mechanical and/or
frictional forces. The first through-hole 180, the first opening 80, the second through-
hole 190, and the second opening (not shown) may optionally have threaded internal
surfaces or other mechanism that can mechanically engage the fastening devices
150, 160.

[0036] In the depicted embodiment in FIG. 9, the first fastening device 150 is in the
form of a bolt 154 and a nut 158, wherein the bolt 154 is first inserted into the first
through-hole 180 of the first plate 110, through the first opening 80 of the grillage 20,
and tightened by nut 158 located on the bottom side of the top plate 52 of the grillage



1. Asystemfor treating a subterranean formation, the systemconprising: a
platform a grillage nounted on the platform at |east one nodule for

treati ng wbeoruhsenr anean formation; and a pl ural ircy/1Bfo1l/0538% each
having a first plate, a second plate &nd a connector that connects the
first plate and the second pl ate; wherein the first plate is

configured to nechanically engage the grillage, the second plate is
configured to nechanically engage the nodule for treating the subterranean
formation. 2. The systemof claim1l1l, wherein the first plate conprises a
first through-hole that corresponds to a first opening in the grillage so
that a first fastening device can be inserted into the first through-hole
and the first opening to nechanically engage the I ock and the grillage. 3.
The system @0 cY&iaiens, o\iiecabadingel e RopdPlpeat @re WP e scoqe $&&vnd

t hr ough- hol eutréatpgiestioasponds to a second opening in the nodule so that a
second fastening device can be inserted into the second through-hole and

the second qp@Ry !&Qd%ﬁctéﬂeiﬁfﬁ?é‘.ig?%'s)éco% %Qe%ing%%vil:é)% i@Rdnd Rfm %PQH&ﬁ- 4. The
1 In the pl at rou

system of claim 1, where secon | conprises a second t gh- hol e
t hrough whi 84 an¢adgienmout 868 g ceremeadineah traneHeksTaer A secetct
mechani cal fterba@sholN 190 endabéllsecondSopehing @ytSémnphaed #rdadéd imbeaei n t he
first plate te IS S tanti al | L] el ch ot her
6. The'syst Suaes of sTEf BRERIL el farEhBZbAR Anidee Bt Beociy o f° Uo7 o
i n referenceleviee db0-hefhet pdernalryrfags at éncopecphrt fastanipaddqyicat 0 isalsoThe syst em
of claiml, whsieai & dimwibd BbAAGLIY ItS nRcA@fdaIPEndagt 88S BYhtéing@nthi@8si s of a
truck. Therefore, once the second fastening device 160 has advanced to a desired location,

the fastening device 160 can be lowered to the top surface of the second plate 120

so as to hold the second fastening device 160 in place. Variations to this

embodiment are possible and are within the scope of the current application.

[0038] Typically, a plurality of locks is used in a subterranean formation treatment
system such as vessel 10 as shown in FIG. 1 above. However, situations may justify

the use of only one lock on a particular vessel 10.

[0039] It should be understood that although the above descriptions are provided in
the context of a vessel for offshore operations, the transportation platform 40 can be
in any form perceivably by people skilled in the art in view of the teachings of the
current application. In some embodiments, the platform 40 is a deck or a portion of a
deck of a ship, vessel, or a towboat. In some other embodiments, the platform 40 is
a chassis of a road legal truck. In some additional embodiments, the platform 40 is a
flatbed that can be lifted and mounted on a transportation means, such as a truck, a
trailer, a ship, a vessel, or a towboat, etc. Variations to the form of the transportable

platform 40 are within the disclosure of the current application.

[0040] The preceding description has been presented with reference to some
illustrative embodiments of the Inventors’ concept. Persons skilled in the art and
technology to which this invention pertains will appreciate that alterations and
changes in the described structures and methods of operation can be practiced
without meaningfully departing from the principle, and scope of this invention.
Accordingly, the foregoing description should not be read as pertaining only to the
precise structures described and shown in the accompanying drawings, but rather
should be read as consistent with and as support for the following claims, which are

to have their fullest and fairest scope.



8. The systemof claim1l, wherein the nodule further conprises a skid upon
whi ch the second pl ate engages. WD 2012/ 028974PCT/ 1B2011/ 053375 10 9. The
syst em ofwol2aizn28974wherein the nodule is a solid bul k cecraBmarps3azd i qui d
container, a machine or equipnent, a dvnch of wireline, or a reel of coiled
tubing. 10. A lock conprising a first plate, a second plate and a
connector that connects the first plate and the second pl ate;

wherein the first plate conprises a first through-hole that corresponds to
a first opening in a grillage so that a first fastening device can be
inserted into the first through-hole and the first opening to nechanically
engage the |lock and the grill age; wherein the second plate is
configured to nechanically engage a nodule for treating a subterranean
formati on. \ldelaibhe | ock of claim 10, wherein the second plate conprises a
second t hrough-hole that corresponds to a second opening in the nodule for
treating a slubt eArsgsienforfreatimg bisobtesanetin formatios gbo sydteirastimensing devi ce can be
inserted into thg segond through-hole and the second opening to
mechani cal |y engage thé | ock and the nodule. 12. The Il ock of claim 10,
wher ei n t he secofdi§eatmeuriehpit e @8tiMsecond t hr ough- hol e t hr ough which a
second fast eni ngatdeast 6@ BeduldTer trdas®y the subtdtneatabimates badi cal forces on the

modul €. 13. The?!pﬂjﬂﬁt ooff Io%l(ﬁa,‘leg%hllg)avinégef[['sqlgﬁget Q%e&nrdquate? !a% § c&ﬂgctgp e second
plate is substantia y paral’l’el to éac er.
that connects the first plate and the second plate;
wherein the first plate is configured to mechanically engage the grillage, the
second plate is configured to mechanically engage the module for treating the

subterranean formation.

2. The system of claim 1, wherein the first plate comprises a first through-hole
that corresponds to a first opening in the grillage so that a first fastening device can
be inserted into the first through-hole and the first opening to mechanically engage

the lock and the grillage.

3. The system of claim 1, wherein the second plate comprises a second
through-hole that corresponds to a second opening in the module so that a second
fastening device can be inserted into the second through-hole and the second

opening to mechanically engage the lock and the module.

4, The system of claim 1, wherein the second plate comprises a second
through-hole through which a second fastening device can be inserted and exert

mechanical forces on the module.

5. The system of claim 1, wherein the first plate and the second plate is

substantially parallel to each other.

6. The system of claim 1, wherein the connector is substantially vertical in

reference to either the first plate or the second plate.

7. The system of claim 1, wherein the platform is a deck of a vessel or a chassis
of a truck.
8. The system of claim 1, wherein the module further comprises a skid upon

which the second plate engages.



14. The |l ock of claim 10, wherein the connector is substantially vertical
inreference to either the first plate or the second plate. 15. A nethod of
treat i ng wo=unt#mes97anean formati on, the nethod conpri si ngcTnBznmi/NH3Izg7a
grillage on a platform mechaniocal | y engaging the grillage with at

| east one nodule for treating the subterranean formation by using a
plurality of renovable | ocks, wherein each |ock conprises a first plate
configured to nechanically engage the grillage, a second plate configured
to mechanically engage the nodul e, and a connector that connects the first
pl ate and the second plate; deploying the plafformto a wellsite; and
conducting the treatnent of the subterranean formation. WO

2012/ 028974PCT/ 1B2011/ 053375 11 16. The nmethod of claim 15, wherein the
mechani cal | Y- engdlf P§tesbrfaie dswheieig theg Redule isiarsolid pulls pVAINGG 21kkidce into a
first througbntBiabea aackineorfdqlipinerit| Avach sitwarefnef o sieci@pesien@bdy. t he gril | age.
17. The nmethod of claim 15, wherein the nechanically engaging conprises

nserting a ®ecoRdd 3shomaG ASIAE J Ak AhaESArd chEauaanahfan the

second plate into a openi ng & method of claim
15, mherelnt@%@“ﬁﬁ@h@ﬁﬁ@aﬁw9mbﬂﬁaglng conprises inserting a second
fast eni ng devi cewhértia the ﬁ@caa@ dohfpﬂ&&ha fvel Brdagh-hbie tist comsbpphatte sand
exerting ne%lrs?gglaecn?‘ng |I1 grg(r;lf?sge%{)] that a flg?%séenlng device can be inserted into the first
through-hole and the first opening to mechanically engage the lock and the grillage;
wherein the second plate is configured to mechanically engage a module for

treating a subterranean formation.

11. The lock of claim 10, wherein the second plate comprises a second through-
hole that corresponds to a second opening in the module for treating a subterranean
formation so that a second fastening device can be inserted into the second through-

hole and the second opening to mechanically engage the lock and the module.

12. The lock of claim 10, wherein the second plate comprises a second through-
hole through which a second fastening device can be inserted and exert mechanical

forces on the module.

13. The lock of claim 10, wherein the first plate and the second plate is

substantially parallel to each other.

14. The lock of claim 10, wherein the connector is substantially vertical in

reference to either the first plate or the second plate.

15. A method of treating a subterranean formation, the method comprising:

mounting a grillage on a platform;

mechanically engaging the grillage with at least one module for treating the
subterranean formation by using a plurality of removable locks, wherein each lock
comprises a first plate configured to mechanically engage the grillage, a second plate
configured to mechanically engage the module, and a connector that connects the
first plate and the second plate;

deploying the platform to a wellsite; and

conducting the treatment of the subterranean formation.



19. The method of claim 15, wherein the platformis a deck of a vessel or a

chassis of a truck.

20. The nethod of claim15, wherein the nodul e further

conpr i seswa 28kiidsarpon whi ch the second pl ate engages.  PCT/IB2011/053375

11

16. The method of claim 15, wherein the mechanically engaging comprises

inserting a first fastening device into a first through-hole on the first plate into a first

opening on the grillage.

17. The method of claim 15, wherein the mechanically engaging comprises

inserting a second fastening device into a second through-hole on the second plate

into a second opening on the module.

18. The method of claim 15, wherein the mechanically engaging comprises

inserting a second fastening device into a second through-hole on the second plate

and exerting mechanical forces on the module.

19. The method of claim 15, wherein the platform is a deck of a vessel or a

chassis of a truck.

20. The method of claim 15, wherein the module further comprises a skid upon

which the second plate engages.



