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FAULT MONI TORI NG This invention relates to the nonitoring of
a tel ecommuni cati ons system for faults. Tel ecormunications networks
have a | arge nAnethodl of péaefibRiting s_@#w Eiﬂa%iseébsﬂéﬂ%viﬁl sbiepa¥tRies forCthet
is inmportant to be able to rdentl aulTs when €y occur and to deal

Wi th them prongzidgtion asaturagedihydifoearbomsensel ves to the users of the
network as a service interruption. The user of the network, in turn, '
may have a service |evel agreement with the network operator which
specifies TRSNfrvaktidtR relBRE ol 128 netfiodS ¥F VieBnerdtn@ LatRlysQNforeMee 8skaBitic
predetermned linmt. Many 10 nethods are known for 7i denfifying faults and
alerting tHe opeedactiomsof epoxidesfzom mhsaturated hydenvarhions by aixiidation awith enod eckaban .
Included in the term'fault' for the rposes .of. this ecification
are not only eBfNeSf&ihediesents? og?‘ggrku@g’gfﬁenﬂﬁﬁh%mses G’E‘ig]é% relates to the

over| oads whi ClkB¥nAE rélidRerafdd R REALr GRURRBUINbE it hIGEIAlnsact | on.

Different users of a systemneed notiftication 1n different CI T Ccunetances. A
1 5 tel ecommuni cati ons network operator, responsible for nonitoring
equi pment, needs to . know of failures of individual equipnment. However,

it is possibl elhoAirgst qxidationrof unsatutgtadohscsecarbong with molaeinioxaesoisthieaior k
ot o 0 B S Wy g i RS B R b 2

cust oner, exanple a trve routings are
custoner is noit isrherefore kifficult kelectp@lby toypreduck lpRidatich producte whishawe sasdeptible
cust oner may experience a _service interruption when no individual item

of equi pnent hi@so¥idationg sughos epexidss.calpgholser aldehydesiEoreprampls; since sabsegnent
system by . i of t.he tem.. . tn er
to nonitor thel%l‘létl&lg Z)trf\q/llg% éigﬁdp{%ﬁﬁg u%%tﬁf E@B%ﬁdsé%rﬁerflglflp}i WEXEIFT %fl%o g@?or
al so needs to $lefihdsfthémi®lives whi€ arswedd. servi ce i nterruptions. 25

For exanple, in a tel econmunications network, if a channel is running at
full capacﬁy any further call attenpts on this channel would fail. If the

rate of ocgurrence o uch call failures.incr es, this indicates that
the network is 5?‘“#’&?‘11“3{6‘181??'50&5{%09’ PE?PC%%O’FH% F%‘%@?‘ﬁﬁs ?ﬂeo%t)t?‘[g st 5rPe t
time. Renedi abasRCdhefiicdlPYf 18 chemicRIOBghdtye Mdre tha® G0 R oF thY shi¥rce §fhdeddn
capacity fromel sewhere (e.g. a second 3 channel in a tinme division

mul ti pl e accestbesplestiog) sectorn pettisulagy efosf the eproduation of ipolyethen ppalyols foo the
custoner, these gan be | d. The .ure of the.service |evel

sor eannt wi | TR AF RS fEDtanes, i APy prBerk e dedtvapyss e A sterlawes o
\%ag «g/nt2 ngizgn NdHADF MéGharket ROMESTId dP@IyebRI PAHILAISNS for R¥ribfit@ AnP Hhifed ze

PCT/ GB95/ 03025compositions. 2
proportion of tine that the service is available. In other circunstances,
for exanpl e where re-start procedures are conpl ex, the nunber of

separate ] HqH Pt ¥, b S addi L. g i
criterion. WoHSHidEp d‘lbﬁgfegﬁ?s/o agfjili?r I éﬁl t0 %en@a%%n%g%%%g% "!%at%{@
phenonmena whi clehlesghyideinahethod'. Thetathersilet isnchitained bpy oxieariensethads"y endthis he
presence 3;5 an_act.ual or. i nm nent under | yi ng problem but may instead
be no nor &>t hafrPSeaME? & f1 uct uati ons of no si gni fi cance. A
transient fault which appears to clear itself may signify that the

- cause has ceased, or it may signify that there is a underlying problem and
the fault Invehe | chierobydrinnohethod e(Ft amireasnati 4li; drspylénchemnie, Berki 19p69); ithd

{he-syst em oxCRRIPREE [ Gew: Brpdy e eaption shorapel v RO sadhol
val ue is set t@friHedNaddn EJAle) il | ek i
the situation 1s rale?’eadyﬁrg %l?elr ?gd,gq+ gg‘%ﬁa%éﬂrt\% fr?gir? %ﬁ nfmlmnﬂl\%h?}%#og g&{:gk%‘é

renedi al &6t i ceparatipwef eHCl iwith Hane. hThis hmbthod sis sedstly,0bul ewhichhizrie sptithisé® an

appropriately it provides a high selectivity (>90 %) at high conversions. Chlorine

losses in the chlorohydrin method, in the form of valueless calcium chloride or



excessi ve number of false alarmindications. The inportance of transient
faults 15 mayW@938827accordi ng to individual custoners' requPCERERYV/@O3STO a
cust oner whose term nal equi pnent includes error-correction facilities
intermttent, transient, faults may be uni nportant. However, to a

cust omer for woslinm ehloride solutipns, dhaye hithgrteeled to a seatvhrfbr oxidatims systheswhich
re-start operatiaqn involving conplex security procedures or a site
visit to re-se?reg‘ifﬁifﬁ’r??eml?n "l arge number of transient interruptions are
much 20 worse than a single interruption of |onger |ength.

Transient faults have to be handled differently fromnon-transient faults.
Transi ent f aul Instead efithetinmgsnit exridjsingagehtHO(! sorganio earipdumds Akee ey seleowdi al

action o clear them manually. However, because they clear thensel ves,
it is di ffiSE:uI f"rfﬁge transt rn‘\’r}g‘é’iyﬁg%¥%lf’{°£€n¢b %fnei\’qdb-a'ﬁ@ﬁ dndirech gpexidagiont is
identify pattegfsqwhi hiddies Rl ' r .
A prior art faul t\_bﬁmtﬁéi‘fdg?@#s&gsay% &ee%ﬁlng%}ﬁg\%ﬁm érﬁhlggf@ﬁ?gﬁ'gggﬁﬁ}'%%lfoxﬂm
Di scl osure Bul doids i thie ligitid(fiaseakaapddd 8] selénivblystmefetting thei p@ﬁﬁ(ﬁ%i}%@@r ds
whet her or not aoflq?ﬁ}eg i s present, by detecting transm ssion errors. An

h

alert is sent © with, thee domnation; off; enoxidss. Jac8wdsontse wof chisa prengss,

was detected i js > I ihst threshold L,or
if in a peri odﬁyg?o I;Zégé lg%rés?g tc ﬁ@eﬁ%ﬁ%@?%&mﬁ B aﬁé(b?ﬁog‘ Vi 8{’28111°sa§b‘i§ﬁa%°?l?¥e%ﬁ‘ﬂch
a fault wad deihtertaeidselbripojreroxidacandl jdis8ebbrylic acidbi &8 bl%du&éﬂl BfRPQhL i On
to the size of the nmeasurement period, much lower than L. ~  This
arrangenent al $95sPanding bydresarbon or pidehyde nespastive)iss by rautoxidationawishtair loe

\é\gr?gggg?gg 02 gnolecular oxygen. One serious disadvantage of indirect oxidation i§ the economic

detected for hizpbndenogofthe valﬁelbff)ﬂ)@éﬁ@&&de 8h tHRWhAetSIAHRIT thAEAPIIROARS. O
be detected pronptly, and also detecting smaller |ong-terin changes
whi ch, because of the larger sanple size, are statistically

ignifi . Wird: I b . I t-

Stati ot car 1 108 Henhia Sofle 8 D GEW SRR Ngtari ot 3 R s B Trmmrit <
the nunber of 47e0DA98) it Provedpossibleafol the first tinke 1B Pofidise prbperdedW R 2&0 en
account of the duration of the individual faults. ™ For exarrpﬂ1 , §

report of ni néerexideincthedigquichphaseiunder vy miikditeactimr canditioms witth selectivitied >
by nine indi vin aul ts eagh s than one second, or a single fault
of nine secé’r‘gie.ncf%taé?gg"?‘réé%égﬂo provision for separate faults
occurring sinultaneously, 10 or of overlapping duration; only a maxi mum of
one fault per second can be recorded. According to a
first asp@8t dffhet peidatinne of ippepene Hisr @ gas pixdwiedemhsizting toif adoletular oxygen and

nonitoring a tel,ec njcati ons syst for faylts and, geperating alarns in
response to t%OIF%ﬁ%Ydrg%?ndp’f?gF?ﬁ%dwﬁglﬁp??‘giyﬁ%dtlﬁ Eﬂéb‘é‘i]@baﬁ?oﬁﬁfoﬁiﬁaﬂw he
system 15 fOVSiIiOB%s‘éGﬁtan'i@}Slﬁtixﬁﬁn Bﬁ%&lng-A%ﬁ‘?ﬂ)‘.’a“ ng an alarm indicator

i f the nunber of occurrences of faults count’ed during a predeterm ned
tinme interval is equal to or greater than a threshold val ue.

T, At e Ra il e siolie 1 S opaBrrda W aaeleafvitof
i ndi cat or 2520 10084 ¢k idestrFea st tﬁ@ﬁrs@%ih%%iﬁlﬂfqo&?w Eéd‘ﬁ?gxgﬁigxﬁ eﬁ‘éﬁ.} sl"hi? s @

counting neans for counting t he nunber of occurrenc he’ fau
det ected by t katalyéicges ipbasenaxidesionhwithh molecutsr onygesi infthe peespriceisn the Fedirthg
anal ysi s peri actiyvation neans for causing the al arm i ndi cat or

od n
to be activat 3_§él}t?‘_y &< fhviRse1al titantym dioxidecomnrising Ap Fratse modifigation whicky
exceeds an ackd ¥t Withanemelrélsed Y6id marticles is ysed a{%éc%&&?ﬁm imum
nmeasures the frequency of occurrencé of actuall l#aul S, rather .x}llan, as
in the prior aropengenaversich sodyiad aabqueted tabd P6. Ofher ALMMOPkatalyd® describdaat a
fault or ]rs@ul téﬁgare %r esent. B .(g}en?r ating alarmindications in response to
t he f P 2quBHl§vo? PHPERT FRRELSION of abaut d 4 19eavery shoet time ioply. Typicebhalfbl e
to the systeny rdtSreVPRL g Ui Lescattentjon, than

Mives at ASefdtOtenthe WWSI) gféfoer%f&d %(?)(?%#n‘{tees for (ﬂ%lppier:

if transient occurrences 30" are alerte e 0P or a
user, the systemcan be used to identify t he nunber of tines the
service i s unavail abl e. Preferably, the nmethod conprises the
steps of establishing an anal ysis peri od;
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nonitoring the systemcontinuously for the occurrences of faults;

at the end of a scan interval shorter than the analysis period, counting
the nuntEie fdgemeration ofi catalysts wiieh fase coatetl withggael eandmathigh i ase fhasddooin
whi ch ends at the ... end of the scan interval, and 5 - .
activating an AR $lh€ﬁt%§}’6lﬂluf°fh3idﬁégeﬁlﬂ?f)‘€§“?%?° wion was kpovan Bitherpn, (Fhigle €t
the anal ysis pgri i I ) than a threshol d val ue.
Preferably, thag"t‘ﬁgrlglé%c??%cirz%% 9%%’%1 gf%%rb?pg of faults are recorded, and at
the end of each scan interval faults for which a tinme greater than the

anal ysi s eriod has el apsed since the recorded clear, tinme are EOt
counted. BP0 The possibility ofefficiently regenerating the raialyst isipd dggisiveimporgance fo5rthe s
deactivated ifi th . of - gy e anal ysis
period is equaqeRIF @p glren$ e L;&? ﬁéanr?%f?a“&%gﬂ 'iagcg:(@;%sﬁ\gm?& %s;%ﬁegﬁﬁfgldbtgr,e% "he second
t hreshol d val ue being less than the first t hreshol d val ue.

Preferably the alarm indicator is maintained in its current state if the

15 nunber of lbdas serpeisingly beencfopnd thatiwhenneatalyss ydiich haviei bpgome ipeqtivecdie t he

first and second,t hreshol.d, val .ues . 0 . ar nt
a further al artﬁ?ai%ﬁlgivgg} gya? Ty déll% 0 agfé? i ?/rafibhdtei nyrﬂ%en pg&x%n%@r%%rg Eﬁg@ﬁgﬂa
occurrenceg) of akiRRick ¥hup torB0t oM ovigingl BV tah betthRved Bgaih. Dheadt@lysts han
a threshold value, and the further alarmindi cator remains activated until

20 acknow edgewhish havedpeepmeainactive are preferably myashest avithydilite atidsa(e.g@ndibfte

each fault is ur and. jf urat i a fault exceeds a
pr edet er ni ned ﬁmfﬁkﬁtapﬂ ?%‘ti{&?ag@?gﬁe’?%&c{% {®fed. In this way a
fault which does not clear spontaneously within a predeterm ned period, and

nmust be acted on, can be readily distinguished fromtransient fault
reports whi ch Elenpiesen? inveation dutréfore relabesdqaamethad af yegeseratmg supporttdamalysisst em

operator hgving to be alerte to.every.individual transient fault. This
oG 11 onal 3 cAVbiER F7€ coMEd St el BRtigles abd wch s Resed P BARIRIRORTS o

filed on the S@W ; e ESEiti L% :
priority, Agent’s %gfﬁ t&@‘iﬁﬁ@f‘”‘%’ ¥i'the “Bir;}e e@g@}l{?ﬁ?ﬁf})%ﬁﬁlg? ﬁt gggﬁset
and cl eari ng ophabguiliczeiarthe catalyticactivignel e catalyistis fepenepaiad by bringingfit into
fault is recorded, a,delay period is initiated.and, if the _ clearing of
the faul't is redtcHwihmpate o withdibeacq opwith gdilyts hydrogen perpxidesolitione d
value is incremented, and if the delay period expires before the clearing
of the fault is recorded an alarmindicator is activated. WO

96/ 20549 20 Treatment in the sense of the present invention can be effected at room temperature or
PCT/ GB95/ 03025 ) ] ]

Preferably al s# clavatedylemperatuse. A Nariasieef the invsation, elayated psgssurgs ¢rd/pathe|use y

of t he syst or f i f syglem to a user. Thi s
al arm i ndi cat o?fesggﬁp ?%}dggrﬁééegﬁgyz)g pi’lﬂlﬁfo %fi?c?'vat ed if the nunber of

faults in an anal ysis period exceeds the threshold value. It may be
arranged to 5 renmin activated as long as either the stored val ue exceeds
the second t hr'Esai@ent can beeffgcted senarasgly alfenramnying tgtcatalysh figm the reactor, or

et vat1 oot PR ERiaRR i e RACBEN o Gratyic BBkl BPor0E if ole G5 5ke o
its threshol d, oftliydeogedhddtegérierftivonf GUutht dafilidt ReithiAaleP dF @fdrogen A6 Baused to

The counting nmeans may conprise a store, arranged to store the nunber
proceed cyclically in succession. In one embodiment of this variant, it is advantageous

to perform the operations of catalysis and regeneration simultaneously in a plurality of
spatially separated reactors which are conmected in series. These phases can be

30  connected so that they operate alternately.

Agitation of the regeneration mixture may be advantageous, but is not a requirement

of the use according to the invention.



10" 'of occurrences of the fault condition within each one of a plurality of
scan i nterval swo99/39820se total duration is that of the anal ySrGI/PRI9/00eBS5

The durations of the predeterm ned anal ysis period and of the scan
interval nmay be sel ectable. Preferably the equi pnent includes
an updating processor arranged, at the end of each scan interval, to

retrieve the data stored i,n the store and to supply it 1 0.t he countjng
means, and to Aeeordiggfo thednengen svav%%ﬂ&stﬁ ﬁa@u‘efaaeaer}eat%ff Whishege gaged with

earliest scan j | § i S o . fer
There s pr ovi aguistEsedSeolbatofcghts whidh Befased on ttenium dioKiE ROl
of the fault octixasiuid asxidaviThesea chialysts [arec detferabiy estodined ady e thes t"depdsitivm-
t hose havi 25? a second predeterm ned characteristic, the counting neans

bei ng 20 r afgepitatione suatkod hose occurrences havi ng each characteristic
separately, or to count only one of the types. The counting nmeans may
al so be arranged to be over- ri dden, thereby suspending its operation.

This all ows roDhkd eﬁadeﬁ@itﬁbnaﬂddmiteigﬂfo%eﬂ@émxide Suledesisi ubualy Withen e Rlge
di scounted fromthe anal %SI s, to avoid the generati on of fal se al arns.

25 Anfremildei 198h by ayeightcoreferablc 1 end ¥ by waight.be descri bed, by way of
exanpl e only, with reference to the draw ngs, in which

Figure 1, is a diagrammatic representation of a sequence of faults
occurring jon awheh QARIFEEN BRI £8SreSdheta8l according to the ifVeSH6E ae bsedefor the
functional bl ock diagram showi ng the various conponents of 30 an appar at us
accordi ng to témaditioneaf vosatirstednbydroearbong, sherelie monmastrictiani emghe amomst whr k
for intermtten f%ulﬁ. ﬁondit'on , together with el er‘rﬁnhs of tgle lg;et‘,,work to
be noni t or ed: yst which 1s %iﬂ%ﬁlg amounts of gases which are used. The "space
PCT/ GB95/ 03025¢e]ocity" of the %as stream through the catalyst bed should usuall% anfount to about
Figure 3 shows the "general construction of a“conputer suitable for

oper ati on of théte 20 Egcatalyst per hour. Figure 1 shows a tine sequence of
transi ent f5aults of a particular type occurring in a

t el ecommuni’cat i ons systemwhich is to be nonitored by an 5 apparatus
enbodyi ng t he ventd : ﬁ.ﬁ,@ﬁ@ :

t el ecommuni catTlgbnlgé&ndect%V\}glr tgn et e aﬁ?ﬂ%ﬁﬁnlg%%fe&ga\%ﬁiéa sdl’éﬁ Héthe presence
comruni cati on of the gdsesoeygenamd] hydragen.iln therpreseacd of ahaspagisés a6t ¢S TheE .

In the nonitoring apparatus, to be descriped below with reference to
Figure 2, the Q’Wg’é“qt%aﬂi"wgéd’r?ﬂ% %lk%ﬁce&nesﬂﬁrﬂﬁonmﬁ‘éll% additiopto the
t[err], etc e enoth t i odRHne i l..is
subst ant a1y Fanckroddls cofiitg warkh dribc SROCHITR b Heact dotBbft s
possi bl e f20r nmedecetd htan<t0eCt Pueferably @ 80460P0, theeformatios dfewsteals istppressad -

An analysis period T is defined. In this illustrative exanple the
anal ysi s peri ownsidemgbly, apd the fasmation: of £yt is syppressed complately oAl &l temperature

han thi s, 15 beowBlS0 bfEaLiady Roldh o LR painBe R RE " ity R

transient f aui}irﬁpaﬁcbxﬁdﬁ)%@e found iRhddi€ioges tHblihaini ROducBfdpede bride(yieR about
identified a delay period is initiated. The length of the delay period

may be confi gut-apter Ths peapertioneef watestis fwics thadrepartion of drenene oxide (molar
services.zgf qﬂgmiault does not clear during the delay period an al arm

i ndi cator Ts ‘triggered. This alarmindicator nay be the sane as the
one triggered if the 20 threshold nunber is exceeded, but preferably the
alarns are distinct from each other, or the alarm has distinct
activation st akhescomppsititax oftheggas phasey whick confains qmepene, oxyged, hydregéresndf

o ori Ui se. hi POPDHORe 26 ibhotelty Erentes Hira s Botir ang i i fleo
does clear  impdHhnt s &?&gﬂ@é@& REHesS, hitendlaUdmpciitiond oS Atk Skedpldpefs) ent

alarmand a service level 25 transient fault score for the cUrrent scan
i nterval i3fcr exxgeen blyydsegen / nifrogend inert gas @ nisragemecantbeuised. dheprefernad gas

| t hay in. i_nt . th i nal t i ent
Fault “scor e f dtenid S hifalPai Forkar reshe filoing Biios gt | bifacattd fasgeen
occurred in thadirbgine20280 %Y 164301 %t £1-ab,M 0BY BemRr Gufered I Rurb&BoS

activated after a transient fault is reported, until the alarmi’s cleared
by bei ng 30 adrxigshéaimgenyatioie 30178r%t 36-40 % / 3-8 % / 0-10 %. The molecular oxygen




Inrthislexanple transient faults A, B, C, D, E occur in scan intervals
tlerr], t[err]w0O99/3082%i ce), t[err], and t[err] respectively. PCI/EP/000330
96/ 20549
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At the end of whichisused fonthereastion ban erigivatafiom divense souréss, a.gniwe oxygenaair t s
whi ch have occurred duri the anal srs period T, in this exanple
conpri si ng t heor other oxyg Sintervals, and an alarmindicator is
triggered if the nunber reaches or exceeds a threshold value, in this
exanple set at 3. Only when the nunber in 5 the analysis period falls to
or below a second threshold value, in this exanple 1, is the alarm

indicator cleared. Different thresholds are selected to avoid the
occurrence of intermttent alarmnms which m ght otherw se occur when the rate

of occurrence of transient fault is close to a single threshold val ue.
For exanpl e, at the end of the scan interval t3 only one fault, A is
counted in analysis period 10 t[err] + t[err] + t[err]. At the end of the
next scan interval t[err] three faults, A B, C are counted in the
anal ysis period t[err] + t[err] + t[err] and the alarmindicator is
triggered. At the end of the next scan interval t5 only two faults are
counted, because fault A is now outside the anal ysis period
t[err]+t[err]+t[err]. Although two faults is below the alarm t hreshol d

value of 3, the alarmis not cleared because the nunber of faults in the 15
anal ysis period has not fallen to the second threshold val ue.
At the end of scan interval t[err] there are once again three faults; B, C,

D, within the analysis period. At the end of scan interval t[err]
there are only two faults, D and E, because although fault E (in scan
interval t7) is added, faults B and C are now out si de the anal ysis

period t[err]+t[err]+t[err]. However, the alarmindicator again 20 renains
on, because the 'clear' threshold has not been passed. At the end of
period t[err], only fault Eis within the analysis period

t[err]+t[err]+t[err], and so the nunber of faults has fallen to the
threshold and the alarmindi cator clears. However, had fault 'E been
followed in period t[err] or t[err] by a group of one or nore further
faults, the second threshold woul d not have been reached and the al arm
~indicator would 25 not clear. It should be noted that the
fault E, although starting in period t[err], is counted as being in
period t7, the period in which it clears. This avoids doubl e- counti ng
of fault E. The clear tinme is used because at the end of scan interval
tlerr] the duration of the fault is indetermnate, and it may be a

| ong duration fault (see 30 fault F in scan intervals t[err], t[err]).
Referring now to Figure 2, there is shown a functional block di agram of

the functional conponents of an apparatus 20 for nmonitoring faults in a

t el ecommuni cati ons network 21, the network including elenents 2 to 5. These
WD 96/ 20549

PCT/ GB95/ 03025 8
el ements may be functional conmponents of the network, or they may be
el enent s of the service provided by the network to a custoner.

The apparatus 20 is realised on a conputer of conventional construction
as shown in Figure 3 and which conprises a nenory 220, a display screen 222
5 and keyboard 224, a central processing unit 226 and an interface 228.

The menory 220 may be inplenented as a conbination of a hard disk
random access menory (RAM and Read-only Menory (ROM . The conputer has
a program stored inits nmenory 220 and the program includes a set of

program nodul es



corresponding to the functional conponents 1, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15 10 arw0H8/3982wWn in Figure 2. The appar aRCEERY/00035
conprises a fault nmonitor 1 for nonitoring the network 21 for faults
in various elenents 2, 3, 4, 5 of the network 21. The nonitor 1

provi des an ouExamplesrst to a fault duration discrimnator 6 which

i dentifies whether the fault is of long or short duration. |If the
fault has cleared within a 15 predetermined tinme the discrimnator 6
causes i nf orrrait)rggtﬁ? iont.;]téﬂ{,P%ﬁttotﬁo@ eoxidet ransmtted to store 8. The
i nformation store out ea des i nformati on about the
network elenments 2, 3, 4 or 5 to which it relates, the tine of onset

of the fault, and t he time of clearing the fault. The tinmes of onset and
clearing may b¥tandavst reagtipy congditipns: ébeawactﬁbwm fixed bwetﬁoulzr regctor(diggpetst 1 or
by the 20 nonl}o r

pr edet er m ned n‘ltrﬁ fen%lﬁ 20 t:ms qﬁadfseg(ﬁ %}d%gq[sg?ﬂ%dagfggsg @ alarm h'g%tte{i]eat controlled

activated, to tempetire of46/hby maams ¢ftd whtaiiherhestat. A stdtidenitiRy aﬂdrtelfnb@rature
di spl ay 222. For some purposes it _nmay al so be necessary for a user to

be al erted to qonérﬁb ﬁ@ﬁpnfvzéam@poa%d vpsiipacefi the r¢a9toreIh¢wgold-supp@a ghighishwas

requi red t he. At % BlabE e XRporbhebis 1) Ry opdit B E1e 2oREREROw! The
fault. 10  gaseousAtartiifilatefid] Pyt Bfctited thtd el reaitedrbd thtd bAMRS bg Hﬁ'eaﬁ@t a

fromstore 8, at a scanning interval t controlled by a tinmer
- updating procefspassdlawmsentrotiers. The ratios of sy @SSOuScStamngematemiumded to

relating to a for h eri t anal ysi ri has
el apsed si nce%%} au(/;tcélélfsedo\mhué /86}‘ fl]beefq(a‘c‘)tﬁor‘l'gaérfﬂl’g‘&rﬁr?”@ yﬁ?‘gg

are both sel e%ﬁ&hﬁogﬁﬁi@j{ f%ihg hﬂFIIb‘ﬁet%%f‘(fof‘ﬁl?Bfgﬁhlc%}n wmhg% Kygen,
anal ysi s period. The andlysiS period is typicall veral tines e scan
interval t,  witlsthetdxseption Qﬂ@Oﬁrmid@fthem cenrhmtwmy dcve@tbr (ﬂmpérmahem dasest he
previous T/t s nt e are retrieve rocessor 9 then passes
the data ;lié (g@u?i{) W.Télﬁ appAIAIpE was contro e@\b‘ engrglidpta recording SYSPe

PCT/ GB95/ 03025 9 t he
nunber of faults relating to each elenment 2, 3, 4, 5 which cleared within
t he pr eviﬂmgddqiayﬁéls spzer ofoall tHeh eatalybts egasohivestipatdd abye TEM SEahsndssion
conpar at or whi ch coppares the values with activation and

deacti vat i on tellﬁcgé’ﬁéllnar%%ﬂﬂy stored in threshold store 13, and the
result is passed to an alarmcontroller 14. 5 The alarmcontroller 14

al so receives an input froman alarmstate nonitor 1 5, and causes the
al ar m i ndi20at dCatslysppixpaegitorel ed (activated or cleared) in accordance

wWth its pre-existing state and the results fromthe conparator 12
according to the truth table bel ow. EVENT

gg.#:\(r/ ATI ON 100 mg H(AuCly), dissolvewwm wateBrE-Iv-vVe\fEe%Eglqaqbgise over

THRESHOLD 60 mlnutes at room temperaturml-ﬁﬁﬁng, to a suspension of 10 g hydrous
OR ABOVE ALARM LEAVE ON

CH CEF
LEAVE ON titagiym\pxiga(BET SpecrfLCAmface 380 m*{gypulphateenier0.6 %, 12 % W@E&)\/E

val e is Bualh s b deionisep st THebl Rres adiusied to 8 it IS B

indicator is Qbfuﬂohfmldrdd?rlt&q%dl@tdt@‘gomeﬁﬁirbxddé I THE §liphes eligwt f§ ensiona\k'é’sf m
indicator 7 remains 'off' until, if rises to or above the ac ivation

t hr eshol d, degglarigpda The strmﬁre,senrbwas %lr@dn for 3 bours at room temperatures anddhe salisl

Fal s Turther PRoeried and PAYER ClimbE RS sofon o it ot i ghwagd‘

swi tched of f. was dried for 2 houkl &t BSORCant F6¥ FR& W at 1BY °CCarldahé diidd édriack €hdl
state until a predeterm ned nunber of scan intervals have el apse |nce

its activaPi oivassylsequentlyicalcineddn piy fori hours at 239P€ ehd fat 5 loupsatsi®8°C.i n or der
to allow sufficient time for it to cone to the attention 20 of the
operator. Alarns may al so be cleared manually. A separate alarm may be

A catalyst which contained 0.5 % by weight gold was obtained. Characterisation by

TEM showed the presence of nanometre-scale gold particles with average particle



provi ded which remains activated after a transient fault is reported, until
the alarm wo 93emred by bei ng acknow edged by t he operat drCT/EP99/00035

A user input 1 6 associated with the keyboard 224 or another input device
(e.g. a "nouse") allows the fault duration used by the fault duration

di scrim nat or @ameéters dfeabsatah-6inni. rheaksults efl theycatalytierreddiiontih ecconddngs wsthpthe i od

used by updati ng processqr. 9, and the_threshal | ues stored in
threshol d st or#andard agfionconditiopy)(E amp&e A)are %@G&Zgiﬁ@@

PCT/ GB95/ 03025 10 and
allows the selection of those of the elenments 2, 3, 4, 5 which are to be
moni tored by ngatalyst pkeparation 2: The al armindi cator 7 provides
information to the user concerning which of the elenments 2, 3, 4, 5

has causedhe alarmindicator 7 to be activated and 5 whether the
activation was f I j : | 1. i

shorter faul tséggﬁl@igﬁ%famﬁg%gcggg%;dtlﬁomrqbo #ﬁgfegg&ﬁgﬁégﬂé \L}mé{l:tgz%dvzé Bléd
described wi t hadj@fi&l ®gH 1.9 withean aqueo8£QUEN AGaGH sbRutibh S5 $hiasiuindibkider(8n 1.
For the sake of illustration, on,lslyga singl e elenment 2 is nonitored,

t he | ong/ shor taatage-rutilp meged pxide;st 22 supplied byiDagusse) wap addagdan ong portion: withy al

to 20 m nutes,, the. analysis ribod,to 1.ho the. al arm indi cator
nctivation - intebE3fmng) dndBe bfn ohs S8y i AR ChoTs, DS Ffidaspwashed
threshol d fgo 15 tHh&@s®ithad URfes of disHBME WiRSNeatR! 18Rt CariéP unddr! VAl b foom
pur poses only, and are not necessaril representative of approcgrl ate
val ues for a plemperatu ferykX lronrs, land icelcined dorebhoursiat 49°C . A géldetitangumrdioxide
recorded in stor at e start. of the 1} eriod.illustrated, and that
e 15 al ar m S 2R oo th Ghrvtin | 4By belehfgort Timer 10
triggers the updating processor 9 to operate every 20 m nutes. At the
first such operation, at the end of scan interval t[err], store 8 contains
no data, Blee trbsmlts pofa tthe) gatalydice semotiord inesacbrlapse rwithd dhen standards treaction.
Counter 11 passes..a zerq resylt t arator 12 which conpares this
result w t]1f§pt h@“é&?%@*@ﬁ%%&%vﬂ’éngl@ﬁ%ti on thresholds. Since the zero
count is less than both thresholds the alarmindicator 7 is not
activated. During the second scan interval t2 fault Ais detected by
moni tor 1. ThiExdmples 1abdar s Cafalyse regenetatiomand catalytichativity @if goyd support

di scrimnator 6 and so data concerning fault A is passed to store 8 At the
end of the scan interval Cipkysts; which dads hecome . nactige cand pxhicht avese

fault A but does not 25 de|ﬁ‘gﬁeﬁa&eék.grgghe%'&(g%éfﬂeﬁﬁ& Wil MG %il%lktgggjggzs

than the analysis period T has I'nce 1ts occurrenceé.
is passed 200 counter 11 and téedikite hgdiogen peroxidosglagions:i n conparator 12

with the values stored in threshold store 13. The counter is now at the
deactivation threshold, but the alarmindicator 7 is already not

acti vated andc%@ilnt is still less than the activation threshold so the
al arm 30 i ndi S not activated. Simlarly, at the end of
the scan interval t3 no faults have been added to store 8, and no

faults have been in the store for |onger than the analysis period T,
WO 96/ 20549 A catalyst which had become inactive due to reaction (2°g; 0.6 % propene oxide

PCT/ GB95/ 52025, . . . 11 .. SO
t he - upda% ngl,syl?:lgzin |dnév hz;!tcnhd h%% rrbi@eg?i ?{ad%cregc%csc gredéngdlx% cgéaq‘% P rfﬁ%mf)l%v{ 0y e

scan i nt edu¥pdnded &1 100 ml H,0, stirred for 1 Bkl G0t dnperitare; SepatAed, WRd aH6d t
faults B, C occur. These are added to
for 1 hour at 150°C. The contact catalyst which was thus obtained was used for the

oxidation of propene by the standard procedure.

30  The results of the catalytic reaction are given in Table 1.



store 8 in the same way that fault A was recorded in scan interval t2. At
the end 5 ofwesansesnterval t[err] the counter 11 now count SPCTIER®/00085] t S.
This value 3 is conpared with the value stored in threshold store 1 3
and is found to be at the activation threshold val ue. The output from
t he conpar at orEdgmpk 2 nput to al arm i ndi cator control 14 together wth
an input fromthe alarmindicator state nonitor 15, which indicates
that the alarmindicator is currently not activated. This causes 10 the
alarm control 14 jvate .t 4004 . ; o ri

scan interval “tgi[%rrtér?}f&ﬁ%ﬁliéﬁrh?%eﬂrég?rg%Iq.{latsguggéﬁﬁlrg%xr{e a‘%]r?g gn%f %P @h%mg%:%nbﬁge
interval t[er ryieldyjeant detiich hapreasprodudedeaddotdifg th asdralysh prepbaiiondl, was
occurred nore than ti T before the present, having occurred in scan

interval t2 Faispended ﬁrlefixrﬁ H20, stirged| for &honras $07C.separated, and dried ferolhewrrat 11
t her ef | t : : t hi 2 i
et e o1 VST e Pkl R oS o ol ph 80P A BB e °

val ue has now prapérRibyaiit stehddre pascbdwat i on threshold it is still above
t he deactivation threshold so that alarmindicator 7 remains in its present

(activated) state. During scan interval t6 a further fault D
occurs, and anﬁt her, fault Eis 20 taking place as the scan interval ends.
As fault E has—mmféa cleared it cannot yet be determ ned whether it
wi Il exceeg the | ong/short discri.mnation threshold. At the
end of scan interval t6 the updating processor therefore finds three
faults, B, C, Anchtdlystwhichi had teteme iSctiveddue db resuitioh @ag B6X mbperedotide

| th . the full .anal ysi iod . T. Th t t del eted f
store 8 and aieid it b deén s scovnine o <waliE BrRPaBetelnPREd
by the count ersu%%eddéd GRP8 RAH,0 smr%ch tﬁ%{g@ hbis & 1ol t%:?lh&t%ﬁlrrg}s%gg%téd“ ah{'e

threshold store 13 and found t0 be a activatio Since
t he al ar m i ndidriddior § thatieatnifidi°CoThe Eontate whtalysewhichevas thusadgined weé asddofor 7
as al ready, act | vat%d .a nftew al arm jndi cation i s not generated.

i Ofagation,p

I n scan i nter Vdf ok prepeedythe fandard, Prasedureng/ short di scri mi nation 30
threshold and so is stored in store 8. At the end of the scan interval t7

t he updati ng processor updates store 8 by deleting faults B and C,
since the anal¥isi esults of ey datalytic Racionaire givewaeTatdé hce they occurred. The
counter 11 therefore counts only two faults, D and E, and this val ue of
two is conpared by conparator 12 with WO 96/ 20549

PCT/ GB95/ 0302 12 t he
t hreshol d val fr%%t‘!hough t he value has again fallen bel ow the activation
threshold20t is still above the deactivation threshold so the alarm

i ndi cator 7 remains in its present (activated) state. Simlarly in

scan interval A[catalyst whichehed baeame inactive due tio reastiondReg; 0.6 % airepent dxide he

updati ng proc L he.n r of fauwlts .5 —counted by the counter 11
remai ns at tw§ﬁ %ﬁ% %hdzgva}ﬁt‘ %r %a#%lg%aqrgﬁlu@?&r%’ﬁﬁfd&g to cat‘g’é‘?in)ﬁl?‘érﬂgon » was
Towards the engsgndédién $06 i dTtE % HLOS bSlutidn, aidedSor | Molt afrodhPfdnperdtive, Nas
not reached the | ong/short discrimnation threshold or cleared,

before, the erfgp®ptedrand dried farxhhourpat $5Q°4). Thaconthes catalysbwhichevgsdhisozbtaihed r |
fault D i sedel store. 8 the .1 atin rocessor 9 as the
anal ysi s ggri o‘%&ﬁ%gﬂ%ﬁﬁ’%ﬂ%}%@gﬁ%ﬁ@? Ry&efsg%%fxd pfﬂ? Ure. | eaves only

fault Ein store 8 to be counted by counter 11. The val ue output from
counter 11 to conparator 12 is therefore 1, which is the deactivation
t hr eshol d. Therpsultsjofi the catalitticabaction arecgivdoinelabdeakt i vat es al arm i ndi cat or

7. During scan interval t[err], the |long/short discrimnation
threshold expires 15 before fault F clears. At the expiry of this

di scrim nation period, the discrimnator 6 identifies the fault as a
|l ong fault and activates alarmindicator 7 imediately. In

certain circunstances the systemmay receive a 'clear' indication when
no 'fault' indication has been received. This nmay occur for exanple when

t he systemis first set up, or if the "fault' signal is not received
because of another 20 nore general fault making it. The system is
arranged to disregard any such "unpaired' clear indication.

The alarmindicator 7 may give information about the faults such as which
of the elenents 2, 3, 4 or 5is generating the faults, their total duration
and tine

8



of "occurrence. 25 The apparatus 20 descri bed above can be used to
nonitor the woOpeidsrmance of a network at any |evel. For BCRAP9/00035

net wor k oper at or responsi bl e for mai ntenance of tel econmunications

equi pnment may wish to nonitor for failures of specific itens of

equi prent. | ritxampled transi ent interruptions may be insignificant -
per haps caused by an external cause. For 30 exanple if an equi pnent
failure occurs at one point in the systemit wll cause an interruption
to the operatign.gpf sfewcma&rbeb&ﬁ@ﬁn&hv@% REGBAction @ognwa'%aﬁﬂoﬁ e ox1d¥"' t h
it. If the network ¥1as so-cal | "sel f - heal I ng" capabi ITties I's can

re- r out edyield),azmad dvh:utie had ebeeﬁ produdedi aacdrchngut@mulystaprdpam#zyma],swagl e

t i ent
Pzﬂa_/nzggg /0302 5suspé/\gec? in %88 ml of 6 % H;O; solution, stirred for 1 hour at ropgn temperature,

interruption ig R&i@eﬂc e o i‘ﬁoﬁieﬂgﬁo‘é eﬁ?écogﬂlé‘gé’\?ﬁ’ag,{%t v)flﬁchawésathﬂse?ﬁlh‘l?iﬁl <

of transie faul'ts are detected at a sin equl prent,

can be i ndi catwasusedl for the oriddiboredfopopane dyttheastamtard prosddued) t he perf or nance
of that itemis deteriorating. This i nformation can be used to take
remedi al action before the conponent fails 5 conpletely, either by
re-routing cal i e, or by repairing
t he conponent. *hé{egﬁl{so%tﬁ@caiéigﬁ%egéudﬁ'ﬂ E}gélgledr?/?ocg%row ded by the network
i s usual |l yiopnot concer ned wi th individual equipnment failures provided
that the service itself is uninterrupted. Such custoners often have
servi ce- | evel BExpmplednts with the network operator 10 which specify

maxi num | evel s of service interruption (either as a nunber of

individual interruptions or as a proportion of total tine). The alarm

i ndicator 7 meX catalyst Rehitl BadBROGmME @ﬁacﬁe@%dltm}eééﬁencte i 0.6 %f Ib?ﬁﬁeomde
interruptions to service to be nonitored and recor d SO tll)'u

net wor k oper atyeldanatid whithe bad shesneproduged accohbmge twi itdiysti prepertativhel, was

per f or man of the s h |cat tor the stored
et ai 15 051 achereySd bRl o8 a3 31 Bhshisp: el 57 Y il wgR0Lr epataid, pud
tinme, for whi chidd¥er $Hout aqsmae PREOoritAN: eata}yemﬂlcﬁwa%m @oéah&ﬂ%@ﬁé@d%ﬂ
val ue, and triggering the alarmwhen this value is exceed
14 the oxidation of propene by the standard proCeduiré/s 1. A net hod of
nmonitoring a tel econmuni cati ons system for occurences of 5 conditions
causing unavailability of a systemto a user, and generating alarms in
response to sugh eafdidfiSialpdt da f!a?é'gﬁr@ﬁ'ﬂ”é’dlé‘g the steps of nonitoring
t he system for the occurrence of one-or nore such conditions, and
activating0an al arm indicator if the nunber of occurrences of such
condi tions CO:jEt ed during a predetermned tine interval is equal to or
greater than | d val ue. 10 2. A nmet hod according to claim1l
conprising the steps of: establ i shing an anal ysis peri od;
est abl i Shl ng a scan interval shorter than the anal ysis period;

A catalyst which had become inactive due to reaction (2 g; 0.6 % propene oxide

yield), and which had been produced according to catalyst preparation 1, was
25  suspended in 100 ml HO which had been adjusted with 0.05 molar H,SO4 to pH 6,
was stirred for 3 hours at room temperature, separated, dried for 1 hour at 150°C and
calcined for 2 hours at 400°C. The contact catalyst which was thus obtained was used

for the oxidation of propene by the standard procedure.



moni tori‘ng t he systém continuously for the occurrences of such 1 5

unavai | abi | i t ywomagdpsarons; for the or each unavai»GHEPIS09035
condition being nonitored, at the end of each scan interval, counting
t he nunber of occurrences of the unavailability condition during the

anal ysi s peri ciixaplet8 ends at the end of the scan interval; and

activating an alarmindicator if the nunber of occurrences of the 20
unavailability condition in the analysis period is equal to or greater than
a threshol d I I ich
the tinmes of onset anavmflclaalﬁiﬁbecox?e ifhoff U%?ggltﬁ‘%g%tﬁ?r@ %(I’)l%lstgl% ﬁene' Bxith
recorded, and vtld),hende whick hadchencpmduwﬂemfdlﬁ’é tol Wdydtaﬁtepaﬁayzonondms ons
for which a time greater than the ,ang;a/ms period has el apsed since the

recorded clearSuspehded i 10(bml HyQrwhigh had been a&liustedw@mmaagzwetoﬁ% 0
Claim2 or 3

indicator if t %Q’%E—?Tég rt.’i:L %(g%'gﬁtrr?%é%}slﬁ %?tg%eh sepl%%gcgﬁlﬁieﬁ?{)ﬂ Fﬂo%a‘%é%h
in the anal ysiclqied fod 2iloussataio0t@ The doatst édwystavtﬁaﬁwaﬂt}mbbﬁfahﬁudm&isa@,
t he second threshold val ue being | ess than the first threshold val ue.

15 5.  for thepxidation @f ams&%bm@eﬁ@néwéimwdumher ein a further alarm
i ndicator is also activated if the nunber of occurrences of the
unavailability condition in the anal ysis period is equal to or greater
than a thri@gshoighniple®we, and the further alarm i ndi cat or remains
activated until acknow edged by an operator. 5 6. A net hod as
clainmed in any one of the preceding clains, conprising the further

SET vt . 1 AP S Bt e SR L i 4 6207 o P S
condi tion exceged),dand whteHad Heéh ’}ﬁgdﬂo%ilu&coﬂeﬁ’n to cataz st pr@% zbﬁdz was
according to claim6, in which the tinmes of onse and c eari

unavai | abi | i t ysuspended |nm|5§0 anlewa'@n(ﬁtmd foarldhoml aMIomh tal[npenatm'haepmmﬂ tndre
of an vai | i s recor i,od is
initiated,! andﬁieﬂaigh:l ][gﬂl)é e%qnéa&tp Btfw}t‘ %‘hﬁ‘ﬁ’ﬂip‘i’q vgs ussddor i on

i s recorded behobhgidh @p(}g She ﬁaﬂfﬂ} eriod the stored value is
i ncrenented, and 1f ttitﬁn efay g’grio ex@? (ﬁ’“orethe clearing of the
unavailability condition is recorded the alarmindicator is activated.

CLAI M 8 DELET met hod as, cl ai inclaim 6 or 7,
wherein the al Ws'ﬁﬁ&faawﬂwcrempm%enm% Buration of an

unavailability condition exceeds a predeterm ned value is the sanme one
as that activated if the nunber of occurrences of an unavail ability
condi ti on20n ZxamnpledBi s peri od exceeds the threshol d val ue. 25 10. A

method as clainmed in claim9, wherein the alarmindicator remains

activated as long as either the stored val ue exceeds the second threshold

or an unavai ' { ok he .

or edet er ni ned ASa ég’s# ('\aninl%clflg&f“bteéo% ﬁ&gﬁ%’%_ﬁﬁé 0 rHA84 ?ﬁ g,w o, propene oxide
yield), and which had been produced according to catalyst preparation 2, was

O

suspended in 100 ml of 3 % H,0, solution, stirred for 1 hour at room temperature,
25  separated, and dried for 1 hour at 150°C. The contact catalyst which was thus obtained

was used for the oxidation of propene by the standard procedure.

The results of the catalytic reaction are given in Table 1.

10



30 11. A nmethod as clainmed in claim9 or 10, wherein the alarm

i ndi cat or has w099/3d8#7f er ent activati on states dependant on vwet/keyo/dobss
stored val ue remai ns above its threshold, or a long duration
unavail ability condition remains uncleared, or both.

16 12. TaBedaratus for nonitoring a tel econmunications systemfor
t he occurrence of conditions causing unavailability of the systemto a
user, conprising an alarm i ndi cator, detection neans for detectlng

occurrences of
of occurrences
occur within 4
causi ng the al
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S 1855 tiam a deactTvattonthreshot-d—vate;
17. Apparatus according

to any of clainms 12 to 16, conprising a further alarm i ndi cator which
is also activated-if the nunber of accurrences of the upavailability
condition in f{he afafalyits pefi odime e(Bropene ozidegrieldtler Pivgrene okideeshpl d
val ue, and neans ¢ nt&ollabégi?y AN opeag;or for deactlvat|n9 t he
further al armji nBFPArd n Appar accor|di i§lecHVER {7 c| ai s
12 to 17, conpPig,GhIlE Badve) PT 30 1.4 >97
Example B (inactive) 0.2 >97
Example 9 30 0.9 >97
Example 10 30 1.0 >97
5
10
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5 neasur i ng the dur ation of each unavailabili ty condition, and further
activation woesnes#or acti vatd rrdi cator i f pEEEPIYGREISON

of an unavailability conditio : term ned val ue. 19.
Appar atus according to claim 18, ﬂﬂ ail M{J ﬁns conpri sing means 10
for detecting Chdmenset and cl ear ) s unavailability

condi-tions, the timng nmeans conprising tine recording neans for
recording the tinmes of onset and clearing of each unavailability

condition, and;dela i_mng ns_ipitiated b t he .det.ection of . th
onset of an unbvai |ébhel{ﬂo}a _gfor%? P?l?réi_ LS End e efatﬁl}'s':_t t’(@“&et‘%c‘l"?@ﬁ Wlth_%fﬁdt he
clearing of the unayatitledahd WhichdsBhdedUn tithiuAEdESKIdE 09 hyMdus tiBRRe didx<ik,
from1l5 the onset of the unavailability condition, the activating neans

bei ng arrarged to for thgnxidationiof upsaturated hyduocarboms indhesgasealiasey characteridedyin
timng nmeans reache redeter.n n al t he counti ei ng arranged
t:) cognt an unavai I%‘Bffl}et gatﬁy&c tf"l‘&ﬁ}t nghe\(;ﬁ?%@?tf 1¢ Wgem??tgi&?'oﬁm%ﬂé%ét inio -
detects the cleari ngnect twith Wag¥¢adr! @ith dik¥e acid &rORfthtd gﬂﬂ%&@%@@h&@sed

time measured by the delay timng means reaches 20 said pre

val ue. 20. solyiswr at us according to claim 18, or 19 wherein the
further alarm activating neans is arranged to operate the sane alarm

i ndi cator as that activated i f the nunber of unavailability conditions

in the anglgysiz perAofle®sd oRESrdme?R cRIRIE! SRR 3]1 Uhiat a catalysf Wwhich is
Appar atus according to claim 20 erein the alarmindicator 1s arranged to

remai n activated asprodungddy the tdepositidtrepstipitetion’ahethodisaegemsratdde second

t hreshol d or an unavailability condition of duration greater than the
predet erm ned val ue 30 renains uncl ear ed.

18 22 App &4l | ai . ' .alar

i ndi cat or has 3 gé?%%{g%(ﬁt ac(ﬁlhgg? iteg}rl]&s@ae[a efga%lg{geﬁ gg?agang\%réstgﬁéﬂtﬁq%@e
stored val ue, or t hatallyst &tdptionally regénesatediwith sichmhindet pressargli t i on, or bot h,
remai ns a Sve its respective threshol d. 5 23. Appar atus according to
any of clarnms 12 to 22 in which the detection means conpri ses

di scrim nati ory nea L S ishi C e f navailability
condi tion havimhg a%iéﬁocg?e Eé!]ggrtﬁé rgietg&cﬁ%rééfzzé@%ss iog 2f F%#ﬁ%%e mat?‘a%?ﬂ/i ng
a second predet er mageebusydmpee perdiide sokukién epcutickiteativhApIo NOI%H & wed anged

to count only those occurrences having the first characteristic. 10 24.
A tel econmuni cati ons system conprising nonitoring apparatus according

to any of C ai 1 et of nitoring a

t el econmuni catﬁnszgﬂfg%%fnof}%rsuqﬂ?an\%%tﬁlﬁ%i‘ﬁ“?@ IQ%%?B%{éﬁiaﬁﬁ%rdg@g@tWt on8 P§ as
descri bed20i th ref elaimed tod formhe dpaunilatitn of unsaturaed hydrocAbBAS A M ghOfhase.
nonitoring a tel ecomruni cations systemfor unavailability conditions as

described with reference to the draw ngs.
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