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Detector system and nethod to detect or determne a
specific gas wwthin a gas m xture Technical field The

w@roesensIs nvention relates to the field of gaseCT/NO2008/000267

detection. Specifically, the ipvention relates to gas
detectors wth | ow energy consunption, especially for
ap pli c6ti on in areas which are dangerous with respect

of gas ldetectonsystemandmethod to detestior determine
Specifically oma s’pectiﬁ!:dﬁasl withip atgas mixfisre n

i ndustrial plants where hydrocarbon 1s handl ed and
processed, it is inportant to be able as soon as
possi bl e to detect the exjstence of ,conbustible gases
which are leaking. In faﬁ‘?cn{{!?@' t‘l')‘l‘"fgn fifty percent of

gas | Pk présetiivention feRies B tAE FRIdTSF gdSdéteAdn. Specifically, the
detected manual ly. Such detection is of an incidental

inypatightplatesite gaseteetorsewitk law spergyfeansumyptiain, espédially for ap-

. b d il
BleaBh i 8PS SRS PEar R Rl A heeL By e oA
requi renents. They have to be extrenely reliable, ‘

sensi bl e, EX approved and nust be able to exist in
har sh weat her condi t iBarkasoundianekprier @it t echnol ogy

but | ropesinicallyn SpreAtn: Blafolg g3 b SRS ATHods where hy-
docarter isHandletand baddessed ot isSsmpamantobdabie £€s66nS8 possible

th h to be lipked with fixed wiring to a central.
tPrifeter! the existenes BheoBbUslblegases whishie Igalingelrdechmore than

e 1 . . t
PS8 eortss Bkl e B TR0 YATOR5 ol Riuaty
Hecadstection isef amincidénrdal type andtshowsHhat fhere & aneed for installa-

RN e
ét%ént&bcﬁﬁ@aﬁ@ﬁﬁir&iﬂ%t@ THRY v tf) %teﬁﬁ?ggrgﬁﬂé, dehsible, EX

conti nuously and conventional gas
agiPved Apd dnust hepablada exist ireharshiveeatber cenditianeoer time. High

tEAAGERL cBleZng S LB U e eBiremens e Borparomety
gk peics ped detsdibnand With@onk iR ra18 G NRIdNUbs, dnong others be-
specific gas type, e.g. detector for

cause they have to )ée linked with fixed wiring to a central. This limits coverage of
an area. Cheaper gas detector types are desirable.

It is thus an advantage that the detector arrangement is of wireless type,
specifically because of the installation costs. Then it is at a same time of interest to
use separate power supply for each detector arrangement, e.g. a battery supply.
But it is at the same time necessary that the detector is "ON" continuously and
conventional gas detectors typically draw so much current that battery operation
becomes impractical or impossible.

Specifically are gas detectors of the type which are able to perform a pre-
cise determination of the concentration of a specific gas type, e.g. detector for
methane have a considerable higher energy consumption than a more "unspecific"
detector which can detect changes in a gas mixture, but can not determine for

sure which gas has been added to the mixture.
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met hane have a consi derabl e hi gher energy consunption
than a nore "unspecific" detector which can detect

wochenigesosi n a gas m xture, but can not deter mpoa/X@2008/000267

sure which gas has been added to0 the m xture. (Exanpl es
for unspecific detector types are acoustical sensors

W th ctro tatlc | ectromagnetic or
oi 20 IRAIRRIRS 2o Ungfiecis JeSACtOLAeS| are acekstigal SENBQTS With electro-
Q%ttlécél%tr&"h% fefié %PB&B%I@& d5itd @Eg&gc pl?g?orgé_;ga_cnﬂc detector

infrared sensors can e
twpesare phoiHscoudtizal smtsmrabngmher |ﬁlrh&zrd ﬁrﬁs@‘ﬁs @hich can be made

h | of th det ect
PeSic T e e Ml ERR, Gty G.On TR 08Sh:  tanke om o "
Vessebﬁ\&r&egé’bﬁrﬁé‘re@’t Wﬁﬁ ré?ﬁé@t‘?@d %aF(Sf' tﬁé?%fsadéq%ctor are lim-

data communi cati on and where one ca hav
ted é&aerItlmstaamaaholecmstankmene/esselsfantd @owrecmlrrﬁmes lacking elec-

TG A oA Ea et SR8 3 b S Blctormtale

t#bmgsh are considered to be dangerous in a given area.
An exanple of prior art is disclosed in the Patent
Appl i theriedh trys a need fooa dAmctwwhehaaoglaarej esadlytanergyefficient

B 0RA e BBal e 8 el bR Sb Gy pragmscred

foohse dahgeroatiiva g{weﬁ Areeshol d val ues for activation.
The International Patent Application WO 00/16091 A1

descriB&Xagnief Reer arbis @ﬁ@'gﬁe(ﬂ érthe 'ﬁ%ﬁﬁﬂél\pghcaip@dﬂ? i1c316 799

a?;ﬁggﬁéggs vmétg AL ?%Vé g%ﬁ %rh%ea )}g%oﬁggg% g?)ﬁp 2E6R system.

Ehissmtbeh‘batlmf redatgs a:h@stfyrtomlgmrnghefos eamramoanTeh@%h@mt values for
|i.cati ons US-2004065140 A 1, GB-2364807 A, JP-

988656 A and US- 6321588 B 1 show systenms and

rret hoﬂ@? ﬁwaﬁlenﬁﬂﬂ%ﬁéﬂf A@@essn @I N p?@ﬁl 6695‘9\61%%?&%%@% gas sen-

or gas S at aces 1 n

sori grbuplftama sumblees»éspemm gasesiwherncontos &leviesdfor ﬁmbnngle gas
onen

S ol B e S 3 S e STRSTAH 7 signate
et Shiglesensors.

The Patent Applications US-2004065140 A1, GB-2364807 A, JP-
2002109656 A and US-6321588 B1 show systems and methods used to monitor
changes in gas concentrations or gas leaks at hardly accessible places in indus-
trial plants. These comprise at least one sensor and energy saving methods by
sensors and other components being able to be powered down or the use of
pulsed batteries.

These examples of prior art in the field do not solve the problem which is
described above. The present invention seeks to satisfy the above mentioned

need for reasonably priced and energy efficient gas detectors.

Summary of the invention
To solve the above mentioned problems and to satisfy the above mentioned

need, in accordance with the present invention it is provided a detector system to
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These exanples of prior art in the field do not solve
the problem which is described above. The present

WO 1egotissn seeks to satisfy the above nenti onetmme@z0s/000267

for reasonably priced and energy efficient gas
detectors Summary of the invention To solve the above

on d problens and to satisfy the above nenti oned
He Le& of determinealieast Pnasrerficeas iR ganmixturewhere the specialty

%ﬁu\é'diﬁéct@rgg%t ﬁ@rthéb’ﬁ&rﬁ’gh%’sﬁt ect or deternm ne at

ast one sp C gas In gas m xture, where the
s pec i -adt lpast ond firstl detertarwisigls t:emlmlmuéh,amdmtomnw ga&emixture to
| east one first de ect h conti nuously

defict 8 cBarse iR Hie GORPASILoR f the BLEUre. 8Rdnge i n ¢ he
conmposjttieast Sie 586or 5ét%l%r (\)Aﬁlﬁ%e abllity ?@ﬁéte?ﬁ%é%oé%centration

detector with the ability t eterm ne
ebtheatteastione spfecifitegas inltbe gas mistuse edidrein thassecond etector is

dRended LEbE s iven redrelimedorichiors heloa '

change. Favorabl e and preferred enbodi nents of the
det ect or Sésten1accord|ng to the invention appear from
the aravwAble andprefered smbadimentsiofthe dekctamsysterasmcording to

R E A5 R o Bfehed SodbFlasRE R sl 19

rret hoTihé preiring drivePtiofl &of éms% afdo 4 AAHeripesPaHe ﬁWéntlon is car-

gas in a gas m xture, he special features of the

H%ﬂ! ABHIN its $epana; f@smhbb B raetiwdtt@ detect @ridetersminp @t leashone spe-

S0 B o R e SRR o it com.

mqslﬂbtfowmwmbdtdapsMXture - at |l east one second
det ect is activated when the first detector dete
the ch ﬁgqasamaduret 5 dnQRtased cortinuqusly With @b least ope first detector to

4éteet 41 HQB 'ih&feﬁ&ﬁg&ém&%ﬂh%%&ﬂ:r%f the at |east

speC| s in as mxture vbr abl e and

pr ef e{atddaslmn&dsmrtdsdetéctbhos activateti whentile figstidetdédter detects
n yention Il appear fromthe attached dependent

45‘ 9€131%s 21-34. Brief description of the draw ngs

- the second detector performs the determination of the concentration of the

at least specific gas in the gas mixture.

Favorable and preferred embodiments of the method according to the in-
vention will appear from the attached dependent patent claims 21-34.

Brief description of the drawings
Embodiments of the invention will be described below, and a reference to
the attached drawings is given where
- figure 1 shows a block diagram for a principle embodiment of the detector
system according to the invention,
- figure 2 shows the functional diagram about the cooperation between the

detectors in the system, and
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Enbodi nents of the invention will be described bel ow,
and a reference to the attached drawi ngs is given

wontvey/e11593 i gure 1 shows a bl ock di agram for a ROT/NO2008/€00267

embodi ment of the detector sysyem according to the
invention, - figure 2 shows the functional diagram
about the cooperation between the detectors in the

syst enIYRE SHPWS Pespﬁcgwc%bgd'mm the detseter systenvaccording to
tHEind8hRSH Rith ﬁ FJ:LIEEa% Ank B’étvbé@’r?@tdugg o“i‘"fﬁ%} #hd second
ol I'er as of firs

separate contr ween grou

detectrsond det ect ors. Det ailed descrl ption of
preferred enbodi nents Figure 1 shows a schematic

di agram of a first enbodi nent of the invention. The

mai n bl ocks petaifed Hé§én?ﬁgn‘1ﬁtp%féﬁecpbﬁm%dlnrents g

necessary equi pment as electro nic and sensor
di spokigdre ! shewsa sthematiediagianaf afirsbembodibhéntvafthe invention.

TR 7 Bk e ST B e BRGrE chitn Bty Fampmant ag electro-

Ridrarid seror Vanb Hispbséd @ld)lséfté D[P%eséﬁ?oﬁﬁ@éssdéiébtbr BHr with corre-
fromthe power supply B. _The sensor in the fir

geerding nepeFsary equineneny. Ber equireR diftisopower surmnl\g 5’5 from the ener-

6708 oA AR TP CHBL A i om e

powsesipEps. ﬁih)stsensor m ﬁwbdureﬁﬂetemﬁmﬁ |§ dilﬂedcfdétécﬁ lchbAges in
g?nltor|n8% i s not. necessarily ab

ESYFHERIT S'H?'P f'bﬂl@rﬁm s&é ?fmesmeéwhwh '8(5‘@§ limited 4o ghe natural
BRSSPI LUt hdly b8 'dngirés% i réé%emﬁégﬂé% ttﬁ@[emtpr?‘@ééntgﬂh%edetector

W on etec tions. gas tector
@rmanitering) cbutsa ot eeceﬁamd;nalmletto dgistioguish diffseat spécific gases. It

h d d
{5 ol eN Bebfs be N/ RNaRIe "Hehs sEhse (1At e Gveipna detec-
tibnd. T Hefbtﬁeﬁ?éis HateRtory,d @%rfdrfg%ﬂ tg‘?ﬁ&ié&é tl%'@oﬁ(%Mratlon ofa

when the latfer detects ch anges in the atnosphere
eReRtB98s, AN SoMRespegitic pases w mhearemonetdes@chtobe DHPoitant to con-

A BB D45t SR R BB EBFI 5 o 0. oy

Wwhan thé fattehidetests ohanges mhératrlaUE’pﬁ@l’é donigBsifidte The “specific”
detection of the first detector finds a

deferiarios senspighHr srifenbipgwhish yses F@g%ar’n@unagﬂ@wgm £ than the
ﬁt@?befetcto?%‘disbﬁt TEISARS RYE ofthd iR lf thisbedonti%dtector Dyp con-

recei
firms the detectlon of the first detector Dyp (i.e. finds a sufficient high concentration

of the actual dangerous gas) it sends a message over a signal link L to a receiver
R. In a special embodiment, the communication of the result of the analysis to the
receiver R is performed using a radio link according to the Zigbee standard.

An important embodiment of the invention is a control unit CU linked to the
other detector Dyp as shown in figure 1. The control unit is arranged to assess the
outgoing signal from the detector Dyp which represents a measured concentration
level for the actual specific gas (or several outgoing signals for specific gases).
The control unit CU is made up advantageously by a micro processor. It can be a
separate unit with signal link via a wire, it can be co-located with the gas measur-
ing unit Dyp or it can use a radio link. In such a case the “specific” detector/mea-

suring unit Dyp must be equipped with a radio transmitter. This further increases
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R In a special enbodi ment, the communication of the
result of the analysis to the receiver Ris perforned

woumbnig1se3r adi o | i nk according to the Zi gbee stramien08/000267

An inportant enbodinent of theginvention is a control
unit CUlinked to the other detector DHP as shown in
Eri!ﬁgure The control unit is arranged to assess the

drpyipfithe dgiaatore bebean Peacopptalia becauss: esementioned
AbBPASE Gfb IR Bbbat sidht hﬁl\é% M?;? gthdé‘%Hﬁle &g&&é{

gas (or several ~ outgoing Si ecific
The clihuss dh suchta idei as medhonrpﬁ aUumtthgewuabyubwcw maly be co-
|t _can,be a s

BT R L R LS Wi b B oo
paAwfthe Bontrdli UnitEl (P& tolthé *BnitaR &F WISt i8 shbfin If@ure 1).

such a case the "specific" detector/nea suring
DHP nfee fyactianeftbecontrohunit Chkican beatmslnach\eate tAdsecond detector

P R
tr@ drengr &m&ve‘ﬁﬂ@dectﬂc"gasé@tby\/één\dldgefHeOé’&vfa%n tsl’bfhal back to Dyp.

detector DHp. Thus, in such a case as nentioned "above

fln@ncaﬂﬁrn@mvwmpommmﬂm éo@tfglttgut RHpicanthavecare infegrated
ﬁnewﬁ,cﬁﬂgagtﬁ,g ?ﬁtoﬁaa?@%y%‘ﬁnﬁe (goked upon to be a

e con Wt he contrary of

V\/nat Aaothleofwndtmnfofghﬁ eorffol UBItECU UL & it ®EighBEto the outside
ntrol unit an be to deactivate the second

?@&'B%F"%ﬁyf% gRrcenttatipn deval iswitbineh daggesqusgange, ie. the signal
fboéh F@'HS@ RegiveP BAR K éééhSWn |§Y§href ﬁ rTﬁé]?llg Fts‘%Fantslﬂﬂtted over a

several specific gases by sendi e ac

eommuinidsiiok deyidaHp whi¢chcamballat raldmahrnk; @refﬂsbmly 1of gtshort range type
W.t hout C r unit, DH a ave te ted tjmer

Wi 8 saiEe 5eet O an sptBab o Pretiepher ot heruon fiore.
Thas therd melistibedisppéePhedBsh hSmit@r %‘i’ihtreé?ﬁégﬁé'wgﬁ%nt of

t he outsi de when the neasured concentration |evel "I

generally knewn dre @scontrad ainitiClé andheceivgnanit Ro (hnran alterhative em-

SO htBLL o5 HICHS B0 B BB e v

mittexdittich trakisfeps eighapWwhichabpreseed thel meaguﬁe\dmm tdreceiver R).
low emtted effect, or an g})tlcal i nk through the

at mospRBYaY skch AconlR! ¥nibEL) hagslered sedaimibresteld values for con-
%%rﬁ%@ﬁqn RRE %Eﬁ@é%éré ?&Stﬁbta{c?u? %@%cff%cgfdsé% n‘agtﬂb%%l unit will

generally own t , a con
test thevmmeasuied Rludd agamstahbehmholda/&me b@demﬂetwhether a deacti-

Wqﬁnggqufta[{).;ogs ! rlﬂ!?eaaab% qr, vgg%tRHIP a s}:gsneaill fsh:ﬁl ge lssued to the receiver R.
(NB: In order to not consuming more power than necessary in the case with a sig-
nal transfer from the control unit CU to the receiver unit R, it is possible to deacti-
vate the second detector Dyp again, e.g. if the measuring value does not show a
further fast increase. It would be possible to apply an algorithm for “reasonable
deactivation” even after a measured over-concentration. A new activation can then
happen after a given time).

As a further development step of the control unit CU it can contain a re-
cording and storing unit for values for measured gas concentrations. Such a re-
cording unit can alternatively be disposed within the receiver R.
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mtter which transfers signal which represents the
nmeasured value to receiver R). Anyway such a control

wod/oasdshas stored certain threshol d val ues fROT/KO2008/000267

centration in the atnosphere fgr the actual specific
gases and the control unit will test the neasured
ainst the thr d val ue tg decjide whether a

Honat I A Bh i BpAGT G Rl s iReCHPn Wit therdhe detection sys-
tarl bn Hhéh WHeke ipePdbfal hAd/OR %xb@ﬁs%% Eﬁuﬁmérw% ldd?alted is an im-

order to not consum ng nore power ecessar
ﬂml'«ttawrm signal whiphatar b%lftzllbmedfupohy suuedtameecpersmnal Such

oﬁrf#;\ﬁgferﬁrgﬁ 8&%{"@%4%3%&%&583&# in tﬁsere%:gnvmeum R, typically in

msw lar@evedrital JOe/ cantbesityratetuh tRE Eoh@SitudinC USHSE the sec-
It would be possible to apply an al gorithmfor

ond getacien Rrridsalt Suchi alarm dewises car comprisgsvaming Ilghts eg.ofa

L e N T N

leou@mmmheumm rééélvmg Caits QQMQaNﬁrnaby pefS@h@l ng and
uni t fo val ues for neasured

iggf:lepkgfﬂé?fﬂ&@ thefieeeiwing dnidR gan @'SSHPQ h%%ﬁd to the equipment which
Wnﬁ@&i‘é@ély‘é 50rei& 9!'0%8%?)8\&10(‘5‘1' Broblchidiforl foRkys %ﬁﬁqﬁ'\?rﬁ dn the area

nat ur al |rrportant fi'on I n connectron
ghsr&j’éleeaiarm 9I\ENG detautorrsyesteransedlspbsecﬁ gemesaityaindapdndent of if

t di at | arm
GBI s SRR torihying BcsTain W Qi senetiin der humans.
per somdlas rﬁéﬁfbriéoﬁé%\%‘fﬁaWﬁ{é%d}ﬁrcﬁ%itm Pncb%nhrh(%d wirelessly to

di sposed in the receiving unit R typically in
herspsiond dletectoePup 0 reagive a signal fjem theaiptected The tduhao link can

B8PS Ihb stierdlirein By FaRPih R eRealon Bkigs. and Duw

mu§lm5§t|meta/rpmegafgwwraﬁwfé@@§,elrn the form of hooters
or alarmhorns, as well as v i bration equipnment for

recei vu%'mmd@t@@b@lm@nhowep@wﬁm a singleheontol emnitHaU serves
%AﬁlﬁﬁLb\é'r rﬁ!"se% c%%&@é‘te@io?‘é) D€Ab HEEAR thStpcS%jt@{%e%wtrol unit CU

assures close down 0
isrto ;becrepmgraqmmqbﬁ: wiith respeet tarsiregledttresholdevadlies Both for specific

Finrsinigh ool detsriing mithy reShea 45 Sahehieation. ghddousigle units of
the s@céh&‘d@i&&@rs‘ Bpﬁé il htdoPlinip @'@ﬁ@sdl%éjﬁscégﬁﬁbaec?r?tﬁil eagd to-

menti oned above that the control unit _
gther with - yntegratad withcaras aeepacemeiter the revediarainit R, - such

tf‘uir&srﬁ%}ld Lélﬂ@stcgﬁléj l% 8 8}5 an Er;])%rartgp ho link can

As mentioned above according to the present invention, the detector sys-
tem can be used for detection of gas leaks on oil platforms and in process plants
for hydrocarbons, i.e. oil and gas, which is transported and processed in large .
quantities. In this case it is important to monitor the natural atmosphere in situ
such that gas leaks to the ambient can be detected sufficiently fast. In this case we
are talking about detecting hydrocarbon gases, e.g. methane, which also can give
an explosion risk.

The detector system according to the invention can also be disposed in dif-
ferent environments and for measuring different dangerous gases, e.g. gases

wherein chlorine is a component, fluoride carbon gases, hydrogen, oxygen, hydro-
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al so operate the other direction e.g. arelation to
the deactivation function, and DHp thus nust have an

wo nvegnswsed radi o receiver. In an inportant erfoauNE®Dt/000267

of the invention a single control unit CU serves a
nunber of the second detectors DHP. An inportant

function of the control unjt is to be " .

8D Sl TRorEle AR Cabos digide radsifianhelismanater va-
beliPah@SFENGsd it ididR&st. Whi ch shal | deternine with

respect to concentration, and for single units of the

second raindssug wititike présenténveotion és asimenticdedsabove, to achieve a

SbFRARE R oL ST AR o5hA Bl Shouh bR e hat
aualspebifie yasldétedbresngiming liBR &fdrghYs MrkiRG cBhfuoddly and
nment 1 oned abgve according to the present invention,

WRkes epatsracilig detectoraienaven sahange isldetastecmandithg specific de-

SAS30EP RLdouPL e IO o)  UEE3G-ALERA Bl i oactvare
agdinpThos sthe dpevific legectauwhicht dopsunes mbie ey is bniySactive in
[ rtan tﬁgrmnitor the natural atnosphere in situ

STk PEHAES glus means that theesysiam ean waetk lerg withdatiegy operation.
ffigy t. ; ' | ki
ot cor e QelobioBle odrinkllids & 8 Fedtord b Wi defRthat an aver-
age agddbuaunquﬂifa‘rsirmleadlarkue@htefo:d m@gcmg_l gashﬂlétu_re indsitu is
ding.to the.li ti Sso be disposed in d .
Fiiagsse s nerRirRIECton B WA BRSURPT SENeibel dree et t gives alert
ARINE OFteH ShAR RRflly rRcBssAFSBat H@\R&'r‘ﬂrﬂp§5h%ﬁér{‘ 8bbdt & change, i.e.

conponent, fluoride carbon gases, hydrogen, oxygen,
ayern auerer changes aéll resultooto awakerereobiBde.car bon di oxi de.

ik ' d SF6- ' f
|t or £¢ iR dRfactdiou B peVAhRatl Eminrind dvadrisn’ pta type
ahichEwsesen Aficrakmiotisticdl seRBbEN®nEp&IOWith @Mﬁ)ﬁ%ﬂc &SIEEY-electrical

saving detection, and this is achieved by the
BPYMAIPPI e that a non specific gas detector consuning

Tt g eRRhay al D slfﬂlé‘%s%‘?gél.{%Hin\fé,Xo ﬁggta\é@%gg,etlégwg Dip Which

specific detec enever change’i’ s

isrepesiiiedn frelatioe to adistinct bas, aelongrthe delectonisatitabi fop Bontinu-
i baTeNPREsRUTN. 2. 1ds UAPO SHITRIETE b A BOWRG St dglector wil
bespae By haabeAv I8 o B BeBReindind flenty oive
false alarms, but this does not mean too much. Example for sensor types in such a
detector are for indication of methane, metal-oxide-semi-conduct-sensors and
electrochemical cells.

As an example for suitable non-specific sensors with low energy consump-
tion to be used in the detector Dyp, in a preferred embodiment a miniature gas
sensor as described in the Norwegian Patent 323259, granted 2007.02.19 can be
used.

Regarding the other, specific detector Dyp it comprises in a favourable em-
bodiment of the invention a sensor which works on the basis of the ability of the
specific gas to absorb infrared radiation. So called NDIRanss sensors (Non-
Dispersive IR-) and photo acoustical sensors are candidates, specifically miniatur-

ized detectors made by semiconductor technology. Please refer in this connection
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The detector DLp can include a sensor of a type which
detects that an aver age and thus unspecific nol ecul ar

womogtitisfor the actual gas mixture in situ i s RITANQESS/000267

This unspecific detector shoul g be "super sensible",
i.e. that it gives alert nore often than really

fo {he NoRteainm Baten Nz 11 oraieed 2OPROA 16 RN Ry a light
%l?me%%cfﬁcéﬁ)‘ wefl s ?B&%r@u@ﬂ Vﬁ;é@%@%’am ageously

conpri se a Sensor o uses a mcro
acousln a apesifio embadimani th\&l secand idedxb(ﬂot Dashas ao integrated intelli-

BoSée eSSt By 4 idnaitro 9ssos witdng TonctEn BuiHbseophion distinct

P’bm bénédsured tambhAg 'arbrbgétaéét‘?ﬂ gases), @bﬁbh& g diPa sighal level or

ong the detector is suit for contlnuous att ery
gigeaklyperfrom the fifst de&czmrdi)upng tha fitstsleteatpyimmediately emits a sig-

B 6 PR DhoB Bl S sk e et

fd(fa‘lslemié Yeali ofea substantd] gagroniponenhi shddlie ean MedarBR distinct gas
e for sensor types in such a detector

Exa
gh@ulfi&e ¢hﬁgk§gtﬁr@nlrb¢as,pe@ﬁ%|$§s intense starting signal, a different se-
%ﬁée Q%H%‘gsgm,feg:ﬁg&duct sensors and el ectrocheni cal
e I's.

an exanple for suitable non-specific sensors
with Itciarvaqnelraggms:tena i case thatdhesingiedecond-betector Dyp has the

Shlbo o e 2/pUEPEh OheRar G G535 Lot BrPPSIRIAES Bchiove and is
ﬁl%ége %e@‘@%ﬂl ﬁ%&@gf @g&ﬁ%@%m@&%ﬂg%é% contained

ect or conprises in a
framfuchaﬂnbeepbogamth awvindow. i nventi on a sensor which

K b t lity,qf. t fi

o Ko T8king St etefal gk adh setgria detetT i ainiag @t Brocessor-
FRafigescd bmon ihe BASiSIof WHidh ﬁrsaaétéawH@gw@ﬂh@&hggenng signal,
sensors are candi dates, specifically mniatur ize

decidetvrich dgtastory Riertodsnartivatad aed tmgetfggm thve @geQentratnon mea-

S5 T BB BB MR 8 e  dciion

byuecayrizing iof teasigyalfedrh thelisingte fisst-detsdtodBect ors. In
a specjfic _enbodi nent the second detector DHP has-an
i nt egFQUé%l 2 oy ﬁheden@pm%%@@rﬁeéactsy systgmageording to the in-

DERESH $PhotlshBifib Getdtist Wi tHePs&hdt &, W e RiSidrP6f the figure

with low energy consumption, monitors in a endless loop a gas mixture - which
can be the ambient atmosphere, but also a gas mixture in a pipeline or similar -
and checks if the composition of the mixture stays constant or changes. (Possibly
it can monitor the concentration level of a specific gas, as mentioned above). As
far as the composition stays constant, the detector will continue with this monitor-
ing without any additional action. If, however, the composition is changed in a de-
tectable magnitude, a sensor Syp is activated - Wake up - in a detector in the right
side of the figure which performs - with higher power consumption - a specific ana-
lysis. If the result of this analysis e.g. shows that the percentage of hydrocarbons
HC in the gas mixture is lower or equal 2500 ppm, this means that the unspecific
sensor S p has made a fault measurement, or that the detected change in the
composition of the gas mixture is related to something different than a decrease of
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gas to be neasured (anbng a preset set of gases),
dependi ng on a signal |evel or signal type fromthe

wd 0s0116st ector DLp. |f the first detector i nmmdieOm0§000267

enmits a s ig nal which indicatgs a substantial change
in the conposition, this can be interpretted as a big

2 Bl oA of PR e
Amlte8swhat i8 toRsRicféd HQH?&‘_OQQ?"' he ﬁ?FH 3@@5@?%%@1‘!‘?2&&&3 itself to

could be of interest. IT is a prefequisite |

metisettha powes conagimption ob thib- idtal system. DEIP o er e estimation of

BB el e B R Y TRl s BB 255 ane B Fydrboarvons
fFRRsg s2800 ppm, bR-d13Pe is yibene the actual gases are
contained i n one chanber Ber gas with a w ndow.

Tal ki fguesdshows\anather embedimand of theoindeniiore dienesa tlink” between

i nt intell] he basi s, of

L AP B T SN o3 Bk il ofa
certtialler @U2: THis testroliet CYHPwhichogorapiisesa etlcBrocessor and
Eerfo,r m t he concentration nea surenment. The processors

ANSAMCHERGAIRTRAURME NSRS tyRWRIGHIS shogen ag aiwiplessrink be-
PlesPRYE 65 Sholtingt 980 HRS ARSI s iy ppoming

sipealddtom single fist-aetectooDgi fogddaidé Whichrspeifid g4 sKall be used to

GERH B8 hr sonraniratan wihia) seeneR o asa e Powth spectic single

oRey 6ﬂh§sé.r‘(3@2,e%|ic§'§;§relf@r95|ygcut Bispbsefiri a MBherdi, 738 an over-

be the anbi ent atnosphere, also a gas mxturé In a
yeyeaven the plasemend of eaghgingledétectdr in Hee systpos iandaanakpro-

' t ant P ibly it..
St e B DL o e PSR paldSSEs ibpcton o new
AstebRNd, | ch2@ged P kshéid 1EvE]s ahdhireC /NP AS5LMRA thhdIPdetectors
constant, the detector will continue with this nonitor

areeauipprsLwith Arangmitter/esgiveneauigments | however, the

senbes EpBe e ARG 1 inda R et 8RR i Ruerfion with two

%Mimétgiﬁis;ﬂéd@d détddt‘t{f_sfﬂ)@mﬂ D mefglﬁrsswq?fr?wea com-
ion - a specific i s.

mégth%rﬂeg\? ﬁffﬁh?\g{ ne_yp?,\estyai.cgl fogﬁé%p@wai Stm%y,ptytmwg@d not

fthit BrE'sef a6 Bafen/ Howar Elﬁﬁﬂﬁf\ﬁ |G&at H%QNiﬂ?“HaQ\(V@étaBFe” energy forms

equal 2500 ppm ‘this neans at the unspeciftic

such as sunlight, wind or continuous vibrations, it is possible to set up an energy
collecting system which supplies the detectors. One could not exclude the possibil-
ity to use known types of uninterruptible power supplies.

Above the assumption was made that the first, non-specific detector D,p
and the second specific detector Dyp were localized close to each other. This can
in a specific embodiment mean that they are assembled together and can be de-
livered as a unit, even as a miniaturized type. But, in different embodiments of the
detector system according to the invention where several detectors are utilized,
they likely can be placed in different locations. In this case one can define an oil
platform as one place even if detectors of the two different types are disposed with

several tens of meters distance from each other. Such a placement can make that



sensor SLp has made a fault measurenent, or that the
detected change in the conposition of the gas m xture

wo ®oyehssed to sonething different than a decrrEagan2008/000267
of HC, or eventually that theresfas been a change of HC
whi ch does not exceeds the Iin1t for what is

g dan . e ri detector nend the
Bk CUZbave Bttt ethowe Frmiic aamat mparaksrsciiaaases are
Epfeaidirgystem 1 f, however, the estimation of the [eft
detector is confirmed by measuring hi gher
concentrations of hydrocarbons than e.g. 2500 ppm an
alarmis given. Figure 3 shows anot her enbodi nent of
the invention. Here a "link" between the
first-detector DLp and the second-detector DHP is
introduced in the formof a controller CU2. This
controller CU2 which conprises a mcro processor and
transm tter/receiver equi pnent of the type which is
chosen as a wireless Iink between the units (e.aqg.

short range radio) nmay have the task to sort the
incom ng signals fromsingle first-detector DLp to
deci de which specific gas shall be used to determ ne
the concentration with all second-detectors DHp or

Wi th specific single ones of these. CU2, which
preferably can be disposed in a central, has an over

vi ew over the placenent of each single detector in the
system and can reprogramred by the personal in
accordance with the changes e.g. disposition of new
detectors, changes of threshold |levels and nore. It is
assunmed that all detectors are equi pped with
transmtter/receiver equi pnent. As can be seen in
figure 1, in a sinple enbodi nent of the invention with
two proximate di splaced detectors DLp and DHP both
have power supply froma common battery B. This wll
be the typical formfor power supply, but one would
not limt one self to battery power supply. In

| ocations with "harvestable" energy fornms such as
sunlight, wind or continuous vibrations, it is
possible to set up an energy collecting system which
supplies the detectors. One could not exclude the
possibil ity to use known types of uninterruptible
power supplies. Above the assunption was nmade that the
first, non-specific detector DLP and the second
specific detector DHpwere | ocalized close to each

ot her. This can
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in a specific enbodi mrent nean that they are assenbl ed
together and can be de livered as a unit, even as a

waonond/etisesi zed type. But, in different enbodi mertTsN©O£008/000267

the detector system according the invention where
several detectors are utilized, they likely can be

placed in different locatigns. In this case one can

define an oil platform as 'e%'l'g(,% even if detectors

of the two different types are di sposed with several

tens of neters distance fromeach other. Such a

bl aceletectersystark do detech oCdetarmidPatiaast angbpécifie gas in a gas

R, RGeS R Bori L Bete B (D iR SonBhdeusigmonitors
Skitl fa’i ixtite tb eRMSCtAEhaMRRGH lshfd ﬁm@&uﬂeﬂc&nDﬁéﬁtiah xt ﬁf e,

conprising at least one first detector (DLP) whic

ednairuete ¥ imoid oby 5sajdisysigas campriging atdeasttans sacond detec-

93099 i 3005, BRI ebiAonBr FaBl ad dnietc s
esatd ghe mikddrp) wheiein sdidlsecnd dettiter (D pF isfarranged to be activated
concentration of said at | east one specific gas in

Qi whem said frst detecton P wi) detents sadchiangget ect or  ( DHP)

is arranged to be activated (C) when said first
detector (DLp) detects said change. 2. Detector system
AccorlDetegtarcsystem mctordingtoeclaimic t e r i z ed by a
control ynit (CU ogerativ?l)( Ijzéﬁg to said second
GRebr Kotz ¢ 8 oyl @aatisl uphleh) PReraneHeikedsad second
SetapRr ﬁbh@%@iﬁaﬁ:at@a c%fc@ﬁfr&ﬁorwﬁagﬂbé}ﬁéﬂtr Qgﬂé’l ftdhn this.

clabm2 ,"c haracteri1 ze y sald control

unit (CU) being arranged to de-activate said second

ete r (DHP). when said concentrati on neasurenment
g‘i gnglpgflegé(}resyégemgcgo%m% ncg?'gf %on of said at |east
©'hea REEItT ¢ § 296 dVhb G ééiG%ohﬁprY\iﬂ(GlU%@iﬁ@'efrté%@zed tocde-activate

value. 0 4 . Detector systemaccording to Clal _
$rid secang detecter (Die) whenisaid eenagntration eneastiremeatpignal repre-

' .t [ l.,via ommpi.cati on
FP 8 SHrioBRHaah B Sl nt o B8 o R BB iy g pre-
dpevifieteasiueement signal represents a concentration of
said at | east one specific
4, Detector system according to claim 2,
characterized by saidcontrol unit (CU) being arranged to emit a
signal via a communication device (L) to a receiver unit (R) when said concentra-
tion measurement signal represents a concentration of said at least one specific
gas which is higher than a pre-specified value.

5. Detector system according to claim 4,

‘characterized by atleastone of said control unit (CU) and said

receiver unit (R) comprising a recording unit for measured gas concentration

values.

6. Detector system according to claim 4,

characterized by atleastone of said receiver unit (R), said control
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5 gas which is higher than a pre-specified value. 5.
Det ect or system according to claim4, c har act e

WO 2009/211893d b y at | east one of said control umRdT/XGidNs/000267

and said receiver unit (R) cogprising a recording unit

for neasured gas concentratl on o values. 6. Det ector
ord aim har.acter.| d

HX@ (S{B patquQé)mmmqg i!pgarng@,qalarm device.

control/ 2 unlt (CU) and sai d second detector (DHp)

conprising a warning or alarmdevice. 7. Detector

Eyst eﬁetﬁc&}rsyistqntaccorcﬁmm&claimGh aracteri ze

d % sai d warni n r al arm devi ce hei n bas

SR SG G P10t 2B onsabayiaior 5 eNRg being based on

énﬁmﬁg P Bt |e%staeéaﬂ@ﬁt §M§ﬁcﬁ§h@9ﬁﬁéﬁ8rﬂg to claim4 , c

h acter b y said communication device
(L) corrprl si ng at Ieast one of an optical link and a
adio ' t . ccording to claim2 ,

é DHe'?:lfor St%gé?ﬁ a%%ﬂ%n%i’og&gﬂégr d control unit (CU)

béh aq d brtl@d iwed eby) ysaid cﬁ)mrduﬁleamﬂdéelbéqt_))éorh%hg at least
10. Detector r%stem according to claiml, c har

pne of an optigaldink andsajradigdinkct ors (DLP, DHp) bei ng

di sposed in said natural atnosphere to nonitor this.
11. Detector systemaccording toclaiml, ¢c har ac
9. e rDéetectar systery a&ab:ﬂusgatmcidirnﬂet ector (DHp) having a

specific ablllt o, deter. ncentration t
BHoSr Ed ST 12 ol s SHICTELIBOASD) beiiginked wirelessly to
§aHRB8Nd FRRSEST Qmﬁzudl ng chI orine, SF6, water vapor,

hel'ium hydrogen dr ogen sul phi de, carbon nonoxi de,
car bon di oxi de and oxygen. 12. Detector system

m 1 h . t ' db
673 Oriordblelh Betording Sebif 1o o type with

characterized by saiddetectors (D p, Dyp) being disposed in said

natural atmosphere to monitor this.

11.  Detector system according to claim 1,

characterized by saidsecond detector (Dyp) having a specific ability
to determine concentration of at least one of the gasses hydro carbons, fluoride
carbons, gasses including chlorine, SF6, water vapor, helium, hydrogen, hydrogen

sulphide, carbon monoxide, carbon dioxide and oxygen.

12.  Detector system according to claim 1,
characterized by said first detector (D.p) being of a type with

distinctively low energy consumption, suitable for continuous battery operation.

13.  Detector system according to claim 1,
characterized by said first detector (Dp) comprising a sensor which

detects changes of mean molecular weight in said gas mixture.
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di stinctively | ow energy consunption, suitable for
conti nuous battery operation. 13. Detector system

woemonodsesy to claiml, char act er i z edyNo308000267

said first detector (D _p) coq‘Fri sing a sensor which

det ects changes of nean nol ecular weight in said gas

ﬂ’lxt ube 73 14. Detector s¥stem according to claiml, c
gtector system accardingtq claiind. fi rst detector (DLP)

EHRM & 'cglge ¢i i{?%ge?gﬁsggldcms SILElop gﬁ.d::? #é‘r{pi@(hga? segsor based

princi pl tor system acc

onla miaro-scoustical principlee d b y sai d second det ect or
(DHP) conprising one of a sensor based on the ability
of said at | east one specific gas to absorb infra-red

150 aDeortdn RBGRAnPaSEGIMA, @ Phot o- acoust i cal
principle. o . Detector system according to claim 1,

ehagacteri Zee diby eS@idk$ejZOBdldet€§QtOlS(tDpﬁL)3Cemﬂslng one of a

@a‘@ b%%éhg’g‘ tﬁea’iﬁ’ﬁ%" ﬁa'abl 1 é)&ﬁis;jp%%gc atgrabsorb infra-red

pdiStion, @ndansendor lbabéwoﬁrhe{;ﬂutoc@émﬂ@éu ;%c.pﬁe 17.
Det ect or system according to claim1l, c act e

ri zedbysadat |east one second det ector ( DHP)

hgvi nlge%#&r%'%sfénqra%g@?r%fd &gﬁ,l igence with ability to

sel ect nation Ct gas anong said
spi'ealrfa c tgmss$ase dbabgd saiddirsti denedtor (D) hévm@aiépéblﬂc ability to

firs DL o, 18. Detector system accor
g%tegf saqlﬁqai?eq:st ﬁ%g q@sabgt with lower rgqglrgn%enp for peecisign agnd with low

cohb ibflgnbet ween said at | east one first
tor ?DE‘P]) and said at |east second detector (DHP)

V|a a central controller (CU2) with at |east an

il to sorf anmon anomn |gnalsfromsingle
ﬁrstbgﬁcg%tscyf’ '?BCB?”&WW er m ne which specific
é¥alvabclte Pe zd@Herlmyn a4 ap IdRYBhEIRYORY ?@%&?6@(?&95‘havmg

by at |east one of said second detectors
Imeitdeie: prpcessardnteligence with ahilityitaiselett detenminatioa af a distinct gas

%@Egé gﬁgﬁﬁeé{ﬁcaggé)s\@%f b3YEPLY o solgr(?gl%v&f rom. sg|ddfe sEa&RGtor (D).

18.  Detector system according to claim 1,

characterized by wireless signal linking between said at least one
first detector (Dp) and said at least second detector (Dyp) via a central controller
(CU2) with at least an ability to sort among incoming signals from single first
detectors (D.p) and to determine which specific gas has to be determinated

regarding concentration by at least one of said second detectors (Dyp).

19.  Detector system according to claim 1,

characterized by apowersupplytoeach of said detectors (D p, Dyp)

- being at least one of

- an uninterruptible power supply,
- a battery (B), and

- an arrangement for energy harvesting.



10

15

20

25

30

being at | east one of O - an uninterruptible power
supply, a battery (B), and an arrangenent for energy

wohmovegsdsng. 20. Method to detect or to deter mpoa/™d2008/000267

| east one specific gas in a gag mxture, where said
gas m xture is nonitored continuously with at | east

e fj rst%ﬂet ctor (DLr) to detect a change in the )
2 -rrpo&'ieth tojdetest of tpidatermine at jeast png specific gasj ina gasimixture,
fRlal AW ; ' AiH .
rtd B8 9008 20 o inRR G RREPHe sttt
(hwpta deteCDh chpndeirethescanpaositidraofysaidanisttigej d second

d DHP f i.d det i nat i f id

ERATAFL'Tron BH <81 s Foloudtd SeBscpect T ¢ gac i n

sai d gagash ofidls&corfl detectVe QY i@‘a‘@ﬁ\iﬂéﬁ QC?}Q/h%bﬁii@l fifdt detector
i zedD uni t ]

character y'a contro
dhe} defeets saidioh@egetandai d second det ect or ( DHP),

Ehi s, 4 Sefd SRR Phe B A S dptarimi§5fon of i opoentra-
tiore of shidzaledstone §@éé(1f[i§f_%1§ IMdaid Yak rhsddredeact i vating

sai d second detector when said concentration
measur enent signal represents a concentration of said

34 I %é{hﬁiﬁgﬁhgg%@g@?dﬂ ch lies below a

pre-speci "Met hod according to claim 2
dharaetrenizé de by acentolunit (GUY operitively kiked to said

em tting a signal via a comnunication device (L) _
é‘??%é‘drcgé@ﬁ:t@é vl €V3IRgtingha sonseriralipnmsaputanient sugna(l from this.
nmeasur enent signal represents a concentration of said

at | east one specific gas which is higher than a
$2.e- dettiad actordingdo ciird®21, Met hod according to claim

' at_ | t  of said
% g\’ﬂl %ahcarﬁr {?(zgeu;d :pury Issaqzlg%ogtrgl gm? {CU)eggactR/rz]a%ng salsd éecond
detector (Dnp) when said concentration measurement signal represents a
concentration of said at least one specific gas which lies below a pre-specified

value.

23.  Method according to claim 21,

characterized by saidcontrol unit (CU) emitting a signal via a com-
munication device (L) to a receiver unit (R) when said concentration measurement
signal represents a concentration of said at least one specific gas which is higher
than a pre-specified value.

24. Method according to claim 23,
characterized by atleastone of said control unit (CU) and said
receiver unit (RI) recording measured gas concentration values using a recording

unit.

25. Method according to claim 23,
characterized by atleastone of said receiver unit (R), said control

unit (CU) and said second detector (Dyp) emitting an alarm using a warning or
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receiver unit (R) recording nmeasured gas concentration
val ues using a recording unit. 0 25. Method accordi ng

wamoghaissa 23, c har act er i z ed by atpdBNO2008/000267

one of said receiver unit (R)qgsaid control unit (CU
and said second detector (DHp) emtting an al arm using

a war ni ng oral armdevi ce when the concentration of =
alarmg %V'C?ee\é(g?né coperntrationgisaid;atiegslone specificpas is higher
e S8 phd-5pdcivial Yalue26: Method according to claim 25,
char'acteri1 zedDbywrning or alarmbeing
emtted by use of at |east one of |ight, sound and
Lbratian. . 27. t hod,according to claim23, ¢c har a
gét eVf odza%cqu%g oﬁ?'ﬂ'@%ntrol unit (CU) emtting a
610ad a ¥itte # 1208 NbAAL WaFhiA§br ‘éfbrﬁi—%eiﬂg'eﬁ\t@&'ﬂ&rd of at least
at | east one of an optical |Tnk and a radio [1nk. 28.

eee pblighicsound agdwvibratien.m2 1, char act er i z e

d by said signal Iink between said control unit (CU)

and sai d second detector (DHP) perform ng wrelessly.

2%. Moetsll acoordimigng dainc23i m 20, c har act er |
z edby said detectors (DLP, DHP) nonitoring the

adrara cliebd hede. b30. saEaestroherib(Cli/ hgmitting iaasignaloia a

Cofpfhticaief devied (1) vhith PartplisR€ nEieBR3Ad of B S5iea ink and o

taglistinlkone of the gases hydrocarbons, fluoride carbons,
gasses including chlorine, SF6, water vapor, helium
hydr ogen, hydrogen sul phi de, carbon nonoxi de, carbon

Q’Q.OXilﬂgtrﬂﬁ)daéBSfSﬁﬁ-to%lé'imdi‘Et hod according to claim 20,
character i ze ) y a sensor in said first
ddr actaoc t(rp)z elek ebty ngaid signal link between said control unit (CU) and

said second detector (Dnp) performing wirelessly.

29. Method according to claim 20,
characterized by saiddetectors (D.p, Dyp) monitoring the natural
atmosphere.

30. Method according to claim 20,

characterized by said second detector (Dyp) performing concentra-
tion determination of at least one of the gases hydrocarbons, fluoride carbons,
gasses including chlorine, SF6, water vapor, helium, hydrogen, hydrogen sulphide,
carbon monoxide, carbon dioxide and oxygen.

31.  Method according to claim 20,
characterized by asensorinsaid first detector (D p) detecting

changes in mean molecular weight in said gas mixture.

32. Method according to claim 20,
characterized by said first detector (D p) detecting said at least one

gas specifically, but with low precision and with low energy consumption.
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changes in nmean nol ecul ar weight in said gas m xture.
32. Method according toclaim20, c har act er i

WO20@/d1393y said first detector (DLp) detecti n§CENOF0EB000267

| east one gas specifically, with | ow precision and
with | ow energy consunption. 3 Met hod according to
cl ai m 20, characterizedbyabwldln
processor intelligence in said at | east one second
%t eGie ho@%r&ihg%ic tﬂ) performdeterm nation of a

stinct gas anong sal d spécific gases, on the basis
oh ara gita ri eved vilniycha bmldmprocedscﬁrrmtellmnd:eﬂn isatd at least one
det ect r o,.cl afj m h
sedong deteligr Bie) Zhgoding 1§ peBoRR sictdihindtigh B8 idinef gds among
i s?em%‘ sé§ CSH M Basi 8f 8)%igra? IBvel whthsik redsved fr@Fh said first
uni nterrupti bl e power supply, a battery (B), and
mteahmg(alﬁm)t for harvesting of renewabl e energy.

34. Method according to claim 20,

characterized by eachofsaid detectors (D.p, Dup) receiving energy
from at least one of

- an uninterruptible power supply,

- a battery (B), and

- an arrangement for harvesting of renewable energy.



