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burning materials could fall onto or in the vicinity of a storage area of a container
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[0003] In some cases, the hot work operation can be setup in a safe
area and items to be hot worked can be brought to this safe area, hot worked, and then
returned to their original location. In most cases it is not practical, from a strategic or
from an economic point of view, to setup a remote hot work location a distance away

from the item that needs to be hot worked. In the past, a facility such as a petroleum
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systems that enable hot work to be preformed in areas here-to-fore not allowed unless
the facility was shut-down, there is still a need in the art for improved hot work
enclosures and monitoring and control systems that lead to a more economical and

safe hot work operation.

Summary of the Invention

[0007] In accordance with the present invention there is provided an

enclosure system comprised of one or more enclosures built about at least one object
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software capable of], inter alia, accepting, storing computing, and displaying data
received from said plurality of gas detection monitors; d) a display device in
communication with said central processing unit and capable of displaying data from
said plurality of gas detection monitors; and €) an interface means capable of

communicating a signal from said central processing unit to a control system;

c) the control system comprised of:
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[0009] In a preferred embodiment, said at least one enclosure also
comprises one or more of the following: a) a power control; b) a temperature probe; c)

a temperature detector; d) emergency lights; or €) a cable sealing system.

[0010] In another preferred embodiment, there is provided, devices for
wireless communication between the operator controller console, the shutdown

controller and the one or more enclosure controllers.

[0011] In another preferred embodiment, the components of the gas

detection controller console are integrated into the operator controller console. This
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of a pipeline.

Brief Description of the Figures

[0018] Figure 1 hereof is schematic representation of one preferred
embodiment of the monitored enclosure system of the present invention showing
three enclosures that can be simultaneously and independently monitored and
controlled. This schematic shows the use of both a wireless gas detection system and

some hard wired gas detection monitors used to implement an automatic blower
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pre¥ette@ Bmbodiment of the monitored enclosure system of the present invention also
showing three enclosures capable of being simultaneously and independently
monitored and controlled. This system utilizes components of the enclosure system of
Figure 1 hereof with some additional components added into the operator controller
console, shutdown controller and enclosure controllers, for implementing wireless

communication between all the controllers in the system. The use of a plurality of
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examples of the types of hot work that can be conducted in the enclosures of the
present invention include all types of welding, such as gas welding, electric arc
welding and cutting, including gas tungsten arch welding (GTAW), gas shielding
metal arch welding (GMAW), friction welding, laser welding, cutting such as with a
torch or plasma cutter and cutting, brazing, soldering, and grinding with electric and
pneumatic tools. Also included, is working in electrical panels while they are still
energized in a location of the said facility considered to be classified, in reference to
the presence of flammable or combustible materials, by a facility area classification

drawing.
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preferably
and monitoring and safety devices. At least two workers will typically be in a single

enclosure. If only two workers are provided, one worker will be the one performing
the hot work and the other worker will typically be on fire watch for observing the hot
work. Workers inside of the enclosure will have the capability of verbally
communicating with the operator and workers outside of the enclosure by use of

conventional means, preferably by two-way wireless radio.
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i
AU 15830 105 Sy PEALPB S b BBt o o

flegntain a spark resistant grill or filter to
substantially reduce the potential of sparks being
carried frominside of the enclosure to the outside

(082 e 1 ammabl EaQ?rené@ﬁWGé’W@FS@ cratady atdeast ergyinisé port to allow
%pf%ﬁf% ounf9P4iP %ﬁ&&é@ﬁll[tm e?%logﬂrg 'bglugé B, b3k | SK

sparks and s rom exi l'osure at d
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prgpirdest oY irire egﬁ% that Faégéﬂrr@ltl@bpqrh%o%a@ﬁp@rlég?%%taﬁtgrﬂl or filter

BRI BE R SRR o
ere(B8re(6 BlEOcut AT Wb (lifdr0abl6 Olcombustible materials may be present.
Another preferred way of minimizing the risk of sparks and slag from exiting the
enclosure at a high temperature is to provide a metal ventilation duct system (not
shown). Such a system will be of sufficient length leading to the spark resistant filter

so that any sparks or slag entering the ventilation system in the enclosure will cool to



a safe tenperature if they should ever reach the
filter, and get through to the outside atnosphere.

wQ 0@80dssEach encl osure, while in use, wll be PCTES2087/024601
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programmabl e [ ogic controlle an audi larm
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fpone nt sensqr,.pd lﬁh&erft'obd ?na# gacbﬁnglogl?rg § eié FSB L‘j‘@}ﬁe an

J? a renote control ane prerera

ergtosarconytpher répxb@éilltai i8REH644 €7 heRbE. rRhle leBélodre bontroller will
contain a DPM at |east the one control device, an
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i.%eude a radio gagnscel ver. [00321 It will also be
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emer genc shut down. A conduit seali ng systemw | |
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wRETiIS2e07WoRd aBd include a radio transceiver.

[0032] It will also be understood that each enclosure will also have a
conventional explosion proof lighting system supported by a backup battery system,
so that lighting inside each enclosure will continue to function during an emergency
shutdown. A conduit sealing system will also be used to create a proper seal for
sealing any spaces around cables, hoses, and pipes entering an enclosure from the

outside.
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[0033] The present invention will be better understood

wth reference to the figures hereof. Figure 1 is a
waeowploedshed schematic of one preferred enbodi nRet/USIN7/024601
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o]el sed T e to.pass
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orcngt tsedqer ésgrremes dlosed, xmgalidyiuse ofip spring loaqierdem@il@% wilk be
ensy:L.i hot  wor k
P& BERLh B0 £ b bR e e iBE Bl PeaLA win
alBRe v oleipt ad ba/ss @mngdthetsmcﬁ BRI Mheepdton dh adddtiea thal the
shut down. The swtch can also be programred so that
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doqy e begloged beiforg shuting dewn thesygene rlhthsrdoopyere smzm thisd
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and acetyl ene. Each tank is equi pped w th,
[0088]pect i vel y, At Ehsttodowmtiegiroef viewing window VW1, VW2, and

VW3, will also be provided for each enclosure for observing workers inside the

enclosure. The three enclosures are also in communication with appropriate hot work
equipment, such as welding machines and generators WG1, WG2, and WG3, and
associated gas tanks T1-T6. The gas tanks will typically contain welding gases such

as oxygen and acetylene. Each tank is equipped with, respectively, a shutdown valve
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11 WO 2008/ 066897 PCT/ US2007/ 024601 VI -V6, which is
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WO e@eiogisay a shut down signal fromthe shut downCT/US2007/024601
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prOV|d|n fresh air to the workers inside t

daprgede syeh things ageomprgssor éq'alﬁorlb%lus@lﬁwgesaommema@y stop the
. Al t hough
OB SRR BEE Fla IRl DS S, 10 Mool

conpressed air, it is preferred that the bl owers be

[08B2Lt r i c bl oweTkere 4 alsd s blomey,iBie B2f nad B3 hssobilatzdavith the inlet
the in ports via any. suitabl e hose or_ ducting Ci,
peEbof e eeﬁosqr? Togi T VIBRE sl A ol Warkers dside the enclosurd, as
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associ dted therewth s own’ | ndependent contr ol
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chE P er s A e PSR Bis, gkl ar bidigt can be
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R loe P Paierd ot @t % pg LN Fap R which
cdﬁ?%ﬁﬁtﬁ&vﬁﬂféﬂ@%ﬂ in bémin®inRAGSEWIR Yaill RREdERE Rontroller 3 but
which can be bypassed by the operator at the operator controller console. That is, if
the emergency shutdown is not triggered by the gas detection monitors 4B1, 4B2, and
4B3, at the intake of the blowers, then the blowers can be made to continue to operate
for the safety of the workers inside the enclosure. It is preferred that each enclosure
controller have associated therewith a power controller for controlling power to

receptacles associated with each enclosure. The power controller will cut power to
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controll er have associated therewith a power

controller for controlling power to receptacles
waz®sos@bed Wi th each encl osure. The power cone@DUE®N7/024601

will cut power to 12 WD 2008/ 066897 PCT/ US2007/ 024601
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F
NP SRS Reiels S P Fo e R fiitod g e SRésen

in@emionQire iow inl Fighr8©4, L @Nindi7hegedg. or nmore of the
followng itens selected from a) a manual energency

shut down switch SD; b) a back-up battery system BB; c¢)
09 ®hnera modul B avefeied smbedimsmbdhe e@&wmcqwamrem@mlso
909@ ofeo&"{ﬁé fO?] %IQAIMS f% %Jd) frcﬁnraf}%'r;? ura? Qr%gr enc
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| e C
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t t
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communicated to the operator controller console.

[0040) In another preferred embodiment, the DPM contained in the
enclosure controller will be an integral device containing: a) a differential pressure
switch; b) a gauge, for a manual readout of the current differential pressure reading;
and c) a transmitter for sending a signal to the programmable control device CT for a

readout of the current differential pressure reading via a display device.
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switch; b) a gauge, for a manual readout of the
current differential pressure reading; and c) a

wao e@smedstt er for sending a signal to the progreemrakioe’/024601
control device CT for a readout of the current
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PHCF TRt PR IEERTE ot ErPiphBEood KT SOM T 1o 2
tHeM6dd] 495® mdruachlr&$ BY D\&‘y'éi/ Bifru@@nts SInE het IEPféHl %ﬁl‘S%l‘f‘y, Ind.
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Themidraos tof theceniolps Deyieat A righar pressiurs thanrtbe presfurdvbuatsidg afithe

effs o Db ¢ BBl bl Bl R e ) glour
deried 15 Wk bPerfiY Efthe prad¥iRIh8dOfheGABBMSE Idhip@ t8 8RR Bantially
fromentering the enclosure during hot worKk
tf@p?é%étlre(mtmdef Oftth%erml@ym,: p @ignalsis dent ttmtheeshcﬂdown icentgolisp 3,
wRERERE B b opiaia PSR HEN So B RldiR Simmurinelying ank

vaves, Weldi SacklBest Be. TRBIQRTliLRUtEnESRcAGVETKSrs aBa tote@lte"i“ok exit
meldlng eqU|pnent i ncl udi ng tank val ves, weldi

thegaplopag durng nomwéa@d sdife Wobkang tonskitiontsand woleksths DPe,\é@) can

bmpﬁagge%r Conragr ﬁcal sthh% enC 1212 g:{:?r ag‘n%%gt)ho i)g'%lsurggdth%af €
erktymﬁesdidps R eVE R rwaulcswm@oaﬁnw dquarhe praydurdButhitic the

the pressure in the enclosure drops to a |level that
engdepuEe. dhus @pserken Wishing te entar onexittanenplosurs wyoaldbeamitaicate

wﬁéﬁﬁl% %ﬂt&s Wh: w&qpcél\g%ﬁcgvg{@ lilk%eISPIw e{hagmer%cl(ﬂos?ﬂet Sitil He worker

encl osure communit Ca

hapafedy eriterediod exvad tie eeAcure, apen WRARhDPIVIréRtivatBA&L It is within the
encl gsure until the worker as safely entered or

SC@?F it mensing thaligaeh engrsurad ripvided weth aedgtice wheedn a1 t
enc oé{‘llrl% @%%ter%& op ? Encﬁ%ﬁ?e ‘8@‘38 %b%lé% %Qﬁls §9&1\%&Pk\é\/§)rk

tall i placegvitiin emeﬁablotsﬁreemhht workeneinahet g tivatdlawieB\thd: heuld
status of the hot work taking place within the
by Fess S PRM andeallonsing dporia be oRaredaph ERISiEA SYStem Shhigown

aJYéP\H &d athQﬁé@o}@?agp épfgﬁl%{i g.ﬂl‘ﬁluﬁtt@ tgr?eotroue;h? rgffz Xt @ﬁg

out causing a systems
emxlxrslu&r a predeterm ned anount of tine to enter or exit
the enclosure. [00421 The three encl osures El, E2,

G331 Cor e and. BRI rElowys Bl EBcind BS. oAl coneiraceusty
aiPiRi&eRlieft BB’ rﬁ!)rluﬁfred:é}ﬂis&ln olled W!ﬂ?{)‘pérﬁof B@nl‘é&%‘fg tﬂgr

control center for al encl osur es
Opﬁp@ommrotlomqneblb 18 whs:hmthmcenaitﬁdscsntmimnnmer ﬁmall@nclosures El,
conmmuni cat | with a renote

di
ER GBI B A o GO o M OB catiom: Brefegayly Fedio
cARRLAERorC Yith' e ndfe lo!:a{tlo'nsi 1RsER fsraq?éﬂ) 4 QtrolBSsifAM 8 the

communi cation be achieved via a
operator controller. It is preferred that the radio communication be achieved via a

satellite link SL via a communications satellite SAT. This will enable an operator at
the remote location, which will typically be a land based central operation center
capable of monitoring and controlling multiple enclosures and multiple location
around the world. The central location controller can be used to provide advice or

take over the entire enclosure operations during an emergency. The central location
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satellite link SL via a comruni cations satellite SAT

This will enable an operator at the renote | ocati on,
waokiosheasdt | typically be a | and based central PEBEUS100D624601

center capable of nmonitoring and controlling nultiple
carnolllescanedscalredusad td prolvelelsoftevtiieqratchas andnabfiviaee upmiaked.

S S e e

syt Bgh A8 BIRA80 N ow ARBeRCRlchal ol (?rtdlpd'bngp‘}m o monjitor the
2008/ 066897 PCT/ US2007/ 024601 cont oIIer an” al sol%

hotswatk tbeingrpeviodeed ot itwplatfomat ches and sof t ware updat es
simul taneously at multiple locations around the world.

b o1+ ont TPwiEhe Sesstore] it 68 ook Srglanyret 35 shoom in the
ﬁFﬂ@k hé}éott 116?11111395 i rl#gp&@i &Qyp?ﬁé FeIBH iARntibS ol B $r3¢dBed

er st ood tha the three encl osures
fca roelysdmr\mdoaune loe forfang nnmbehefrenofostires, antl lall ehelasurescan be

PO SR onRBoRIES TR SRR, pobiehsRd
c&ﬁfdefh‘h'éh? %uc}ﬂékdc(ﬁkﬂm&i%ﬁ'ti%él heMb&AT J&tﬁkeﬂs Féh%l%&' dﬁetsbyce
and S|nultaneously nDnltored and controll ed
limitatiens, wirdieatie dld maxiorush demberiod es¢losuesthatscan practlcally be
struct er of S i red
oG AR R Pl e R Sy Gt da i b PP earften
c@ﬁsieqswme&mtmta) aalitd efmlechtsBfipowRe préfbfably Adhventional AC-
S|nultaneousl¥ operated at any given faci'lity. The

6PN\EHIT (ot Pleawn)clkat diast anegontroldavicgi ene Qaf)th@se control

ST s B Sl FELSE O

emﬁilé@f tosival @entréinRvizks thaos HeQRtd B the PRICHEESS the present
preferably being a programmble |ogic controller

inventon indpfiesrelasieal Telysi sedenoidsaspitahes, sircuiy pr]ie@mrs eathfuses; ¢)
t {
o PSR SRR a8 oL P 6L cRlghS

p@ﬁrﬁﬁlﬁg cistairspred @b@finedCtdntrdl funbfiGak auch a8y autldﬁﬁﬁeal@)anda
suitable means for nonitoring the status of any one or

mapyadlydyychassing e slifigrential érelswwwglt@@@Pel‘ﬂhatma@luef £ ghelesires;
uf&ﬁﬁlﬁ)ﬁb%ftltérkﬁthé)&sdev?clég Eelﬁg USéd)lPl 19 s(gfnP‘r:n i rer\r/Tgmgtss?led

assin eren preSs

reddinM oBpareadir defvickhin e ey sy d;iv) pdrﬂonﬁiirfglﬂoﬂ}fbr@néﬁtﬁls as
stg@us of devices beln used in the system
PrRSRyog@asd; d %mﬂwﬁé §METESHEY ﬁh%‘iﬂvﬁr svuléqh tba-;tgs rgpable of

sﬁuﬁ%&sag%fqm eRGsuted)sih &l chng @%%ﬁg %Eé\xf Qdé) neé‘fgagén %\fjﬂﬁe 4Rd visual

nee or as progranme

alaimutyboasm. 16 isi freforrtdiétat ihe noaypa fdrenafitoriaf thie statgs éf dny@hne or
the epcl osures. sjinultaneously; and e) . an appropriate

MQIFSiNGlasuTg e asuitable tO%ﬁéPrﬁﬁ% gRplication laavng pHeiapie displaynad

mﬁgﬁmﬂﬁéﬁ§uﬁgﬁnﬂq?u&%gkﬁpg the status of any one or

re enclosure be a suitable touch screen application
havi ng a graphic display and
[0044) The operator controller console 1 is integrally connected to a

monitoring system. The monitoring system can be any suitable system that will allow
communication between the components of the system, preferably the console and the
gas detection monitors and preferably wireless communication. The monitoring
system is comprised of a gas detection controller console 2, which preferably

contains: a suitable radio modem transceiver; a central processing unit (CPU); a
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programmed with suitable software [00441 The operator
controller console 1 is integrally connected to a
WOorRwBNesPhg system The nonitoring system can PET/ES3007/024601
suitable systemthat will allow comrunication between
dishlay @iewpgra@dtasnlmﬁhtylﬁ intyefacernardsr bt@fagbicgrds hee welhkwiven in the
det ect.i on i,tors and preferabl
fape e R AT St hoBR VIR e pRr PR IHg RSy el allow
cERFRhicaRsh o bBARIARE SREH NIRRT RIrlwhre CONRAN&noftware
which preferably contains: a suitable radio nmodem
and hardwatev énterfacec@msraéso qdlomc@mnwgcaxmntbe(mdlffaen&oﬁ@are

/
SBRRASP Red S T aF Pt et (i lsEi dant BhsEing

wlftﬂQMﬁiWa!ﬂe t H@s to&fetunﬂé‘l@to%ﬂ Chadt IR Gdikd Yas@efdctibn! hionﬁ@ﬁ‘ﬁ system
wi th the appropriate conponents to allow conmuni cati’on

ceitld be bardwiiigd aaltheygh & wdisless systemwisaqmeferediwBhedisplay device is
t.erface cards fhegas

RS Batot hPBis AOBel R PRl 1855 flpafed
déteipmanriitorddl aeQmBthet tmh% GHeneeithé ﬁr’éhit@r”n@%@%‘ﬁq Nt are in
comuni cate with each other and wth hardware.
cqnstapecampenisatyrdwith the gap deteptian eongralerdionsale 2 oand are
I: ul e _hardw red,,, al.t hough.
<R B0 S B EAEpB 3R e 8B Ay oo
woreddigidnt, flawtrs@hd anpef thabter ¢RIt hipnI¥t Bsociated with the
preferably a |l aptop conputer. The gas detection
et erglesuge w@r@dbﬁmfe@eﬂrﬁ)@h@deasbt\vq gas detestiemmontjors be

SRR BT LR e SRR 0 LR R} e b P B TR
ngar deeflooitd bétter aﬁ%rdﬁi@éﬂtlré bﬁhcﬁﬁﬁér@&ﬂﬂﬁ%m&%s%' it ig8lsd With in
the vicinity of hot work equipnent, blowers and any
t}@ﬁcqm@féb%@m%mvggtsore@mlms mesyexsiatigenogiawayt preferably at
lePgtq%qu%t a%g fx% %fl?)%%mn% %h} paptéx%ftﬁ{xt 3@@%%’5%51}{ albg% of the

p&randtercstadacls emi(fbosuad isInf@storedts ga@ datector@anitdre e Th&e |pefifheter
and at, | east one _ near the floor to better cover the

easleischonmepdperll ato berplaced én bighaad law pesitiensse thatigasasn
héah/?er mpa?r é}g n{oiﬁ?toﬁﬁ%é i1 ds %\c{fe?thlgf{%r {h(?m Btrag&e egl?()st(i Bntana box

nonitors a di stance away eet
AB\pig preferabiyhesee fiarl rostiviag lsllgnslsl ¢iadiad ftm]hbmyr)l fxfohﬁﬂhe plurality of

S§P8t antially 100% of the perinmeter of each enclosure
g3sJetRsHPR BroaHosy agléscaaétngéh%.tp the gt detectionireytgoller console 2,

inRBE EVERE Blat ggf‘ﬁelﬁi L&QtH A iTRRLE asblYﬂdl al so be placed
i n high an

ositions so that heavi er than
air are nonitored as well as gases Ilghter than air. A
[00dBt e ant ennaltiowithidBle¢ sdope pf tiegresbhtyinueagidn ftloat the software

BB U AT
1 AR 085t i ) PV
a display device. This will allow the operator to know immediately what monitor is
sending a distress signal which will allow the operétor to take immediate appropriate
measures at the precise location of distress. For example, if the distress signal is not
coming from a gas detection monitor located in the vicinity of the blower intake, the

operator can over ride the blower shutdown function so that the blower continues to

conduct fresh air into the enclosure.
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100451 It is wthin the scope of the present invention
that the software wused for the gas detection
weemwBnaisher consol e 2 be suitable for | abel i ngP@rUK2001/024601
the plurality of gas detection nonitors as to their
[Q94¢Ei cal | ocat Asrpreamrmskyerherglonbda,\mdh gaswdetectian diositbud is in
devi ce. .Thi s Il allow the operator to_know
COTRREBICAH vﬂ% S gReERn qogtmﬁ%rrf@m@eé JP%&?%‘%%eféﬁognal
mbRit&R 4%rd breBdrhlYVpbHSHIORET @trRlesd PdikeanédTe ?elb% &f being carried
appropriate neasures at the precise | ocat
odwstnrbyssorkEsr Faglamphior will beygogiastmesste nsdaguraloné sr mote non-
.com ng from a gas detection ni.tor located in the
1§ ET b BRER I eaeb et e cassh Srione Bats Tepspented
inf thel v @x Mo SV limHVWIES) V&y@é‘ﬁ‘ ChitBR nfshok[¥e! at{cn%/d% L%%W%[llﬁde

continues to conduct ‘frésh’air into the enclos
A%hmm@m)%@wga%@tem@mmmom 60 be pAPWGE,Asis prefoiredithiy

t t t
B iRl BhitR e B! Bk SR Bott Bipnilgrisieapthls of monitoring

tHe @B &adon [EVE FRR1yISHGEHMBIB, wRRBAS L1t phEmonitor is cagable
glef erably portabl é and wirel ess, making t hem capabl

mgk;anegus:lamqnethlng)the\mmfmbytmmof(mpse th&node vanableand as a

asure one nore non- .
i 4 PiRgRVERE1 B SR Re B ral sPe eaRE N e wicate
indésifitioh RE1he HanSelRP 8 £the @RS 8S8AT0ALonir&lIdr REndoR 'which in turn
explosive limt (LEL), oxygen, carbon nonoxi de, and
transanisgdemsignal thrgugh a wlitahlsugterfotameanspplefaralyen disteenic on

oSS €43, GNP SBRLE Bl B Sl i he s an
asdBd1hte® CPIBtoGaRR ahay £, dgglayt fbreNghd refjpna MGEB! 13k ?Féferred

| evel of only one vari , whereas a nmul ti-poin
thabeietasimars of fisaass detegifonsnonitarsalee haveytherpanabdity afjeithes two-

VOGO D80 T 800 0L S B e e

de&eonioh icaesiles lcynoPnrifiéréRt e with MO ERitbi0ddntB11éRnsole 1 by any
transcei ver of the gas detection controller console

SURPIS GRS 15UEhas 21peibie fieruse pﬁ@swta@keﬂleomnmgmfacqs@ﬁrd abhe

oﬂe%tglr é %ﬁr% lg'iecﬂﬂ?ol{: ?éﬁgl%a ave, hEé gpeg)g]tlt e%ta%l%gévgo%l,ygr%lgritbqneg such

assshibtvixtyl the fst@fustdﬁeaémefrkmme ¢t0. The CRESETh@pRdetdtioh Gontroller
read, .analyze, dis Iay, store and respond thereto. It

cqn§ols mdtl @fsohg caperbé% o%fﬁ:e 98 shedewn signpls toths operatscomiroller
cJﬁQ@l‘etloWﬁlcﬂl lﬁ ?urn %gl‘?dsttﬁé Slgl?é? %O{hle'sLXtdgl:vp %l)rtnpoq[er gv\&hlcwaygnals
Vol ce’ communi cation or receiving text nessages as a
thpzargeted equiptmao khutdbven g@ike atsiltyasftan @peaiiié bé hiEle to monitor,
console 2 interfaces with the operator controller
0%3@5\% dgvigss thsygonceniration|of awpesplericsYaElables sughaas gay levpls,

u I
tehBralre & IR e SPERbE Rk Gt iEcfBfife ackdfi prior o a
lecdpﬁbrriergeneysbaag paaelwedau@d previensly emeadonal) tHe opatatartonirsider

h encl osure, etc. The CPU of the gas
cofﬂlg(?elgit\?i urpsf%fgmbfyg iplpy the stalflus of the enclosure systems, preferab%y by the

use of a touch screen application. That is, a device that has the capability of being

programmed to display the status of devices in the system based on predetermined
variables. Any conventional touch screen application may be used although a color
screen is preferred for extended alarm range notification through the use of colors for

different alarm levels.
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console will also be capable of sending shutdown
signals to the operator controller console 1, which
WO p008066895ends the signal to the shutdown contP@I/U820038024601
whi ch signals the targeted equi pnment to shutdown. The
[Q47) ity of an Apelpacrmoncentltaéomtﬂvel foo eavbratmospheriomargable is

d t f herl C
P aBT LT e P NGEr SO A | R B ar e b St wil
adtbigiéally RRuEBRH %IlQ&rlgEt@d h@tk\ﬁoﬂ(hﬁu%%%t A SRIBLdeY Gia
action prior to a [evel of energency being reached.

cm@mpni@mnmitly thesshuidowadontréléer 3p dihatsbutdewncomtidller 3 is in

1w f |. di spl ay th t f th
cgRBRas Sy pRETerR: BPuteting Robmeao g oifiall sy o
eRRRE rlhlp@ﬁ) RickRaid Qf‘em&@éﬁcy'sﬁmd@wﬂ %i@nﬁlefrérh e Watbp&ntroller
|

capabi[ity of being progfrarme di spl ay the status
cgolgdwie e gap deteetiancomemllgravesbled, mlewvmmnvé@s sent to

t t .een licati,on
v VRS S@a@”@%tdﬁ%v s 8RN BUR BT FE S RBRens Bl Riown
siged] Wﬁﬁse@k & towan@atoRIBE 1 €ABCIRs WY 8 iHe oW IBwR valve 6
colors for different alarmlevels. 17 WO 2008/ 066897

arEoTeldszEawiporas MG 1 1@%-1 Ap pmprpmslyonmn@md atisoyithimthel

O IR Sy LS e B e
thai 4 em@pémvyaldsarl baussd by GRWWiesthée (Sﬁfoﬁﬁbtu@l%lg of flRfable gases

equi pnent at all enclosures via comunication with
attth@g%srﬂﬁ%m moseF dfltheintake Ofrh@ Woners BAnB3.okitis @ls¢ within the

sc'oge bpthls gw&rﬁf?gtlaqﬁnc ﬁlri)e %vﬁé/ds cah ggg\éﬁcesll%gwork in

he over

the eai oﬂarchﬂit’y shireio@an CEhanBUif dqmlitltﬁtl@ﬂil latff)ﬁﬂ Fefih&y or other
operator controller console via t ?as det ecti on
fagdity hast 4 ganerad geTeeney, slwtdgpwm alé\hﬂt -pifnwill gusomatinally be

s TR P B SGnal & a so sent to

bl ower controls BCl to BC3 as well as to the bl ow down

[00d8ve 6 and vkl dpeferedembodinieny\@e tise ofBdth Awireless as
revi ously ntioned, it is within the _scope of t
%p teRIORSY BFM AL SOIBE sy iresheas samitorsy it Ysadh éorﬂ@lp%fmnapé thef

| adt mbﬁcgg{,\,@{gﬂn@%ﬂw&c@ﬁ%t an energency was not caused by

e presence of conb i ble or flammabl e gases at the

gas detection nonitor at the intake of the bl owers
[08491B3. It is aDgwr piefdriad dnﬂmdimmparemépre#eh&dimFgmlrésdhto4
th function b r ov ded t hat n shu down al |l hot
hejitk The coPenetin gl Tof B8 delEnion natift aomale arm dvcarated o the
o;ﬁreﬁ&%ﬂxﬁ%ll@ﬁboﬂg(ﬂ@f&E@?mrfgeJéy@ﬁWclersolgtﬁ%r R(Jr@ﬁ{ el dotnpult$s
a general energency shutdown, all t - wor
usadtaéuﬁdtﬂpbaldeywb,elabcsltdmmea@) mtb@mtﬁgofest he facility
shutdown. [00481 In a preferred enbodi nent, the use of

[0%86]“ a wirel es}giggf%SZ hereof represents another preferred embodiment of the
present invention. Figure 2 further shows the use of a temperature probe TP1, TP2,
TP3 and a temperature detector TD1, TD2, and TD3 in the inside of the enclosures
El, E2 and E3. The temperature probe is used to take ambient readings of the
interior of the enclosure. These readings can be used to warn the operator, sound an
alarm and/or initiate a shutdown. The temperature detectors are used to take

temperature readings of an object being used in the enclosures E1-E3. These readings
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detection system and sone hard wired gas nonitors, is
used for inplenmenting the automatic bl ower control
weesepis97 100491 Ot her preferred enbodi ments aP@r/US2007/024601
represented in Figures 2 to 4 hereof. The conponents
caf alschee grad talperéain the fawnibnoprleeioudgdssiribedr AllioftFegra? ed
into the operator colgt rol | er consol e, becom ng
C%fpgqr@mscfbﬁ%ﬁf eomugp osF gt LV B TRARA Homang atise dgthase of
F ?eo ﬁé’regievf'l%?re 2l lﬁ:p&Jf‘?ago@ﬁo@@fﬁ??@ha&&ué&‘c&ﬁ@@tﬁ)nﬁ because of
gures. 100501 Figure 2 hereof represents anot :
t}pradﬂmlonexﬂ aenamoxi medhtle afd & trenpgressensorinmdeid asqrart d¥ tlyeu re
urther sho the use.of ate ture robe
chire ol [hinmEip i poarebraRtes oy Besd Hspmodilas g
hirdwAB€ 1d e isA@d¥n LR oRNEIIQDHIrEFer cgl'lsolézz and E3. The
tenperature probe is used to take anbi ent readi ngs of
the interior of the enclosure. These readi ngs can be
[095¢H to warn tﬁ@ucqo?ewatcchrShowsamdll avireles$ monitenmuy syistem,

i tiat d The t det ectors ar
rdpisd o Bttt Bmapdishf SEIGF RisSerdenh, BRn S Eunger
shbsRthé Gsd dtey ROGli8s8TagitlbhalEemottR%ink ﬁéﬂésﬂﬂﬁz%&mhe

2008/ 066897 PCT/ US2007/ 024601 can al so be used

repeat¢ @mtnmari@xwar@tm%&)r prieglase oehinudisaiden batweenihe comtrollers
Ei gur nent hat ane c t o Fi qure

ofihg U i e RAP S Rt rah g ¥opRiiE 1 B TRikadify Bofifey 4R

erﬁl@ufeeco%n’@ﬂé@ HCRIERT?, 9he BT 3KIE o MR I &Sinodens ¢hdt aRs
because of the addition of a camera nodule and a

cerampp HeRigusehbaie tho samenamensiature 8 thoseof Biguteckhareof.

controller. It is preferred in some instances that

ORBES, £, 09k OB LA I A g v

pebaisnvantiad WhWhriebL&ﬁanﬁmmlltmwag sﬁ@té{he Wiguré & Plirgisee ShGws the
anot her Preferred enbodi nent of t resent invention.

uge; of drrdunality aftrerapte copslpanpls R(sRl, &C FMP%uand;R%H These
re?t?o% LR gar{e?m'é % t&%&@&grﬁ Q&‘S‘lﬁ:% i3I can't %egrea'irel%it ifito the

antenna boxes are use re ess comuni ca

shdovaemd dnelosomrtdoatrblésrs or it RgnoteBdréom thed@napPRERL i, outside
{tﬁntrol | er console 1. the shutdown controller 3 and

& enlpsiresshib-di el Ed foreoatralting apdyiewingicqriam praggtersined
ﬁ{:nﬁﬁ&{seoﬁhéjmp fetn. tlhgjre Qrfﬁrtheq(ai est e Eg@ﬂfg i ﬁ}e%\’ee

e Sane nonenc ture t hose 0 gure
pd\@ﬂ&ﬁﬂrcﬁifguhe skutb@re add dfr&hrse&amhﬁroﬂfr@t ks apiembeerpo®@r source

nt. of th ese nv whjch i s .
isueIerhT PP i Siersaloe sened ST vSPE. i il $P4ushoss dvices can
. t
b2 3tin 1O of 4 Behticha el B holych Lol et SpRTARLE PROR#
CCpapmieBtsahﬂ age ¢capurobn sckigere Jalppeafdate the sambinomendatutreas those

of BghdAledd Mo the

[0053] Figure 5 is a diagram representation of a preferred embodiment
of the enclosure controller of the enclosure system represented in Figure 1 hereof.
This controller would be used in the inside of the enclosures E1, E2 and E3. It
contains the following components listed: the audible alarm AH, the visual alarm AL,
the controller CT, the manual shutdown switch SD, the back-up batteries BB and the

differential pressure monitor DPM.
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shut down and encl osure controllers or used renotely
fromthe controllers, i.e. outside of the enclosures
wkqosdsand E3 for controlling and vi ewi ng cerPEi/ns2007/024601
redeterm ned functions of the control system Figure
[S#hirt her di scFigses6 isrediagremotpresendatioarafanethermeterred
sour.ce for.the shutdown,.an ncl ogsure controllers
SRR & pi e UL PR e SRS he P Beepts e e sy
répresdnte@ i FighA Bher&tl It ItainsIRa folfvenSRdditibkke e6mPsen&SFom
can be used in lieu of a conventional AC DC power
theceuspasdesaribed yn Figure BHithdagare mpduledromdrthe sensert modude

mpn 0 Figure 3 hereof have th ame nmengl at ure
SHE WA O£ @ EbBapne e fommyp iy R,y paveate St
nérhail &t BRRRS VN FlurdN h&eop Preferred enbodi ment  of
the enclosure controller of the enclosure system

regr esented in_Figure 1 hereof. This controller would
[¥Slsed in t heFigwss Qs agiagme represedatioas! Bnotherpreferreds.

Qi & i Listed t
BT AT S —
syslem tdpeesertadad Fighte Hhersofs it ¢difaifhe FHleoWIAE Kddifonal

batteries BB and the differential pressure nonitor
cosppnenty figm shisowntiebgalrspibed isbrow @2hspawer[sgppy PS and the
E | [ ' f 0 [
AR B R, S RSB} TS coBRdpiFigure phave
thetsame nbhendatpomnahos dfFeghre 6 heRef.syst em represent ed
in Figure 2 hereof. It contains the follow ng
ab%g ti onal corrE,onen s from the controller described
19 igure 5: t hEUEHisradiagam represaniatigniof hesaaglogpre controller
Wo[P]: 0 t n
PR h oyt et QUL RUROTRAPE 1Pednnhs ETIRR
exdeguors andhdditiohal coBpbbdntsfromrthe doritmllar blbxadysedibed in Figure 7:
r(reppr esent ?t gg of anot her gr ef e[lr ed eB’oodi ment of the
theROMGE SRR Bt has Iee} remyed Sug pdhe kg Rfdhv altcspae poypresource
. r e >
O i S S AU T P S g o B sl s been
clrogpbwarmeshitratsm cohmirsargange feer vikemtdispleyl of the Féaglings b8ing
( heﬁg wer supply PS t he .radio.trﬂns ei ver RT. AII
2P ) A et CORRRARE S OF FaSmiftDE cgRB L Be PPEJBioE dpritroller
cIRYR toﬁdhescfe@%ppgmsﬁ,lf@; WeRigSoithOagreAt rdaifigs €A of Figure 7
hereof. [00561 Figure 8 is a diagramrepresentation cglfr
carhporgnts|tioa areecanomon td Figure Goliave hige sanel rmsnanelagyrs hethose of
FreFrga?ernt din Figure 4 hereof. It contains the
519 B ﬁ%ﬁ exceptions and additional conponents from
the controller box described in Figure 7: the power
supply PS, has been renoved due to the use of the
al ternate power source
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or sol ar panel SP2-SP4 described in Figure 4, the DPM

al though still used has been changed to one that also
W@ wBa6G837 a gauge for a visual display of the PERUS90%024601

being taken, and a renote control panel for

transmtting a signal to the operators controller
Mhatdoclaimedich screen application, for view ng of the

current readings. Al of Figure 7 conponents that are

conmn sane _nomen

1, of ﬁcﬁ%s%g Wéfeéxbfom%rése%? SB% Y 168%9%53%[5" [)mlt a%out a? ?east

oH@Eﬁjb@ZQQZ he2d6@éd aVfikility whbrRinBahmable d0 cOABhHBW Baterials
system conpri sed of one or nore enclosures built about

a@tlocaé%wnhmreeha@queus dls@n@efrcmmwhm the horwork i sxbe parformed,
stible materials are
“?M(;ca g)sure%mgm 1§ rls g??i di stance from where the hot

wor K a} & 1é43t bige @fé[cfsﬁfd’fe&i:h entlob @B cEmpHisinp: rl?eﬁdl&ﬁx@gnvhﬁs ceiling
conprised of: a) at [ east one enclosure, each

a%ﬂp@rsdpﬁélmﬁwn&aehgl whiyh M%woﬂgls\ﬂalbp @erf@r@iqu nzgat leastione

dé!)rqg llgor rreggg tgszrﬁ rﬁ%eeéﬂstt 1113}%@%53 e a{r 11%8 \@O?tlég?s% one

alr@ueetpit; angk 1east bne bloivkr Hdvnhgé‘@ﬁffntaﬂteﬁn@bihdu@ﬂ @hidh@khaust is
| east one air outlet port; v) at |east one

lrlbfl/%yﬂépmawmoahwmﬁamé lepstono@iinist PO%YIM blowtes gentral én
cél)lﬁ[nfeub%sfgcrnf %ﬁﬂ‘é@d%?[ﬁa&rbn‘lé"bﬁ et%%? o g!l a%?ﬁ;%lﬁﬁ gna({illiltg{1 at the

imhltdofatiedstainelofa&t oader i@bﬁa/mwa:@dmti o &slgagowiet@ftoller
nonitor at the intake of at | east one of said one or

whstedn giditomer semiral hanths apabsith of aliewioeteg blowghiercentinue to
I
ogfl'hg Cﬁﬂ‘lﬁ%@fé oﬁ}%%ﬁ:ﬁ% ?ﬂﬁl& vsrhﬁ?la i@ Bgﬁfgilgﬁ%r)ég ?])9 aacoln%\%tme Epe

ower t operate
flanerabiengsy deteuted @ gﬁd’t&ﬁedtlsn ednitbr logged adthbyma(e of said one or
con‘gustl ble or flamm gas detected at. a
lowiesrvinghieayong W&P@&Wgﬁt“ﬁé S]i“ﬁti%% Switchgride ghgaidr
I t
oA e it e e B o R Ml SRR Glsioe o, bu
wathir élasmmdfata"mimdtereffma@lam}osafwt down swi tch outside
of , but vvithin the i medi ate perinmeter of, said
enclgfure ) armnltorlgﬁ%sstemcon'prlsed of: i) a
pl ur ?W“&f’ 18& 8YSHER EUPPY nitors located at the
predeterm ned | ocations inside and outside of each
encl OsiifIGralin 6 gfa's deRBGSh Mbnitdts thedR afl e GrddeRAMIRAISRKidns
havi ng a neans conmuni cation wth a gas detection
msmandldu@ndfmfmgdi enclesuce; whprean eped ofisaid gas detetiontmatitoer
e co nea apa f reg e|v ng
GG SR R R S
detection nonitors; b) an
11) a gas detection controller console comprised of: a) a means capable of

receiving data transmitted from the plurality of the gas detection monitors; b) an
interface means capable of communicating data from the said receiving means of the
console to a central processing unit; c) & the central processing unit containing
software capable of, inter alia, accepting, storing computing, and displaying data
received from said plurality of gas detection monitors; d) a display device in

communication with said central processing unit and capable of displaying data from
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i nterface nmeans capabl e of communicating data fromthe
said receiving neans of the console to a central
wW@e@seesdTg unit; c) a the central processing BEI/US2007/024601
contai ning software capable of, inter alia,
sad phality gf gast dudctign (rmmr'pGItS'; argl e)andntdtfscm ragans gajbdol caof
recei ved from ral | s det ect i or]
cHBREDIRLE 4315 groc P uts) B ssiH et A CERER WG
said central processing unit and capabl e of displaying
dat acy the Bdbmrol WA @8MPESRLE: PCT/ US2007/ 024601  sai d
plurality of gas detection nonitors; and e) an
i nterface neans capable of communicating a signal
fr om)siaiO@e@éqncpauroanr cersold egpised of @) a sewee plotledtyieal pawer

gz)n: Irqgl lcg tr élg%ss}g?/ ??ﬁ@?%@ 88? g(?ntroljje\gzes 83? gﬁeag% %or displaying

el ectri ca{hersmfwof chél eﬂcﬂ’t%u&?&} £03pab)litRbf ¢dsitinioMethg
control device; a means for displaying the status

of each enr@ri@ismléed Bypass @r&b%iem %Wtwmm@@u@wn
predet er an t down,..Si

shu tdomnn1@§%)§%1$% %u§¥ an‘g%bl EmnvwgrnFPhaﬁuﬁown
w || actiyadues;when a shutdomn occurs; ii) a shutdown
control |l er capable of sendi ng shutdown signals to one

or nmpre enclosure control devices, one or npre

shut Bbashueenwn eantigder eapable gf sending shutdoyissigngls tpeas er more
associ at egnc%s'ilﬂi édﬁ‘?rohﬁ’évxé/@r% eld? nkP(ﬁ'e I?LR(%\% g&t{t’dq deigérs, and

one or nore enclosures; 111 an enc osure con

conpr i sedtoofardusleduipmenttassilcigrdesiibi the hopmiotlofo Bewonducted in
noni toring .t he pressure wi thin the encl osure relative
to the pred<OReOGNPL;CAElogyreshe  encl osure,

pr 09[13%9!:]?5&? gbrﬁroql%m dﬂ#m%ﬂ\@fﬁ%lff&gﬁ?tfw ?fe@éu‘?e ﬂ'{oﬂft{)'i] for

and a’vi sua arm a contr consol e at
moeivartirgg the pedsswon vathih tha eheldsuze eddarimgrto claet presn;uw dutsidesall tﬂe

erator contro r consol e and shut ntroller
R e@m&rapn@}a‘eﬁ%g 6pRirg! &eVIeaagmueldbgcfm F‘Ef{?ﬁ’ﬁbaléhm
ar\;/d;e functions of said operator controller console and
ich is also capable of downl oadi ng software said

cent Mk cpntmco:llm sbmplaatiatremotd lpcam@nandﬁrbtadid @mhmuﬂmttonnozvith
The encl osur.e stem of .cl aim.1 wherein e,

S%@ap%satebﬁ?ﬂ}m“@af?rﬁﬂle.agd Sblftﬁwra eentrpiler, which.eqntioley ?omo e is
cé'pable oT?@rf&%hQ%H e RhSERR0PEaig bpédiol cYRIRIIRE BordsBR 48X hich

each encloSure iIs
1S also capable of downloading software said central processing unit and

programmable logic control device.

2. The enclosure system of claim 1 wherein the radio communication is

provided by a satellite link.

3. . The enclosure system of claim 1 wherein the door of each enclosure is

a breakaway door that opens outward.

4. The enclosure system of claim 1 wherein each enclosure is provided

with an explosion proof interior lighting system.
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a breakaway door that opens outward. 4. The encl osure
systemof claim1l wherein each enclosure is provided
Wowaok/06689EXpl osi on proof interior |ighting sysPEnUSdA7/024601
WD 2008/ 066897 PCT/ US2007/ 024601 5. The encl osure
syst ém of Tat anclosirevystem of ¢lhien bwherin the putletfpoat oflac east one
one enclosure is provided wth a spark resistant
e?‘fq?stué"i" 1S pG‘?V‘f”‘Tﬁjewgh@ISB%rkF%“%‘%ttj’itﬁ{-of claim1 wherein the
hot work to be perforned is welding. 7. The encl osure
syst gm of gk @hdThshrdlRteh B {1 PWRsRAn Bk hH8ARBrIER Y PRHbANed
is an electrically operated blower. 8. The encl osure
issyeltheygn of claim 1 wherein at |east two gas detection
nmonitors is located in each encl osure. 23

7. The enclosure system of claim 1 wherein the blower of each enclosure

1s an electrically operated blower.

8. The enclosure system of claim 1 wherein at least two gas detection

monitors 1s located in each enclosure.
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