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EP 0137709 Bl Description This invention relates to controlling sootbl owi ng
in one of a plurality of heat :traps i'n a‘boiler, for instance a fossil or
other organic:-fuél boiler. 5 The conbustion of fossil fuel s, for the
préducti on of steam or povver ER:137309% BEsi due broadly known as ash. All
but a fosériptish S have solid residues and, in sone instances, the quantity is
consi derabl e (see Table | hereinbel ow. For continuous operation, renoval
ash |ST@%§‘E?N'P'aFe'a‘QSﬁ°§E!§ Hing FW'?W’FQ ingpne ok 2 plyralitynf thpat [traps inracbodlery for ed out

of
of the %t.f"eio;ﬁg\‘?éﬁﬁé i@ SOAEAR SUbah U ISPQRLbE, Ol IE olire 1
the gasmbivsSeh IQ:UH uels ﬁ ﬂ’es@&ggnd:ln soE hs@hdes, heqf: gp&é| brfﬂiy

| ead tqssacraﬁteslhdaéhtﬁfom hese surfaces. Sone neans nust provr ded to renove

t he as h f merttheods opérgiongemévabaf 9sh isessenvaldn Buspension angahe ash parfidesee cawigd
°“ Beilerfugnacy ‘tYH'"b rsﬁﬁﬁ"bi‘f‘ddpmems'@ggﬁ iR tha9as passes éfe@'“ﬂ)al | and

'convectl :%ﬁ?&tﬂgf D Rmeve A0 ach oﬁﬁs.rr@ ko vaggE 2L on
t he bR niéﬂ@feswm%bé‘r&roﬁto?&réh @ausésHutddéwn SFu
soot bl eutfargs can be pespet of dshradd §18g vaile thupbratoniby tHerued ke dttﬂtwwtsmbkemerm aes ai ned

at the M@lmmm\ﬁv%wlmemmdlmstsapt@uct’mtbrmhrﬁeremwmsm@draﬁaees in

t he' Boi¥egW eat dij vi 0 tinct
L0t o R LA 5] b‘i‘t' pn i S i Lo

of ‘Sootusuainy only 6 détfaRBddkblovkdrei sh‘ated)d@ iy e sin@l m@éoom @W&t coRsufiger at ed
at any prodogt steemrape at thesapeainiel reducesgholmat wdnsfonrate®ii the iveas trd belngedleasédeam and at

the Lame tine reduces the heat transfer rate of the heat trap being

cl eaned. 20 TABLE 1 Com"reredna'IL_erf#eues 5 étea%ri gl%g%gﬁoduct I on Fuel s contai ni ng

Little 25 contarnin or No Ash
Al\.“coal s : : Nat ural gas FEbleborﬁlrlmg-thﬂBUﬂker o

Manu®act ured gas 30 Fiel$ ¢containjngRAshdge ' or NiChshe- oven gas (cl ean) Tank
r esi-dues ' | ol Tnery-gas 35 N | .Refinery
coke M €°1% | at es Most t ar NBBF*End wood products 40

O her * veget abl e pr ogligcéis—V8adkerdreat - gases @mﬁcﬁ, reBlgast - Fur nace gas
Cememat - ki | n gas Bl ack Liquor 50 The sequencing and scheduling of the

soot bl owi ng oper at i onRefinery Bdgait omat ed bWOQ%-P\f?g geifleandl s.. See, for exanpl e,
US Patent No. US-A-4 Q8a gg% éButIer) dat ed ,Y]gg, |I 1978. A common
practice for -sootblow ng sc uling is one u 19245 ng fixed tine sequeces
for 4she boil der cl eanirefinedygietk@nent. The ti m ogttssguence i s established
based on plant nmeasurenents during startup. This approach does not all ow
for the on-1ine adaptatM®®t@¥ the sootbl owi ng sequences. Therefore, changes
in 55 boiler operﬁgéfﬂd%ngghtmchar acteristi.cs are not accounted for in

t hi s,oret hod. Soot bl ow ng is also comonly done via "operator inspection”,
whi ch is usually | othenqastte pmductseads t o over-cl eani ng and wast e of

soot bl owi ng steam One of the approaches to sootblow ng optim zation is the
cal cul ation of heat’vagfg?ﬁum g as Pf icients utilizing a mathematical nodel of
the ynit and process ¢hastigdi'ts to determ ne sootbl owi ng 60 sequences. A
bo'er di agnostic package which can be used for sootblow ng optim zation
has been proposed by TBlaLigueri | et al in an article entitled "Boiler Heat
Transfer Mdel Tor—Operator Dragnostic Tniornation grven at the ASME/ | EE

Powep Geny,(Q ﬁt.# §ifd do Gﬁgg?ﬁre &%.twa opkratidnQd 2 Be aMnﬁ&&PB\) asinb/ BB, NOd
dependged! RsHex F%ﬁn e bt ® 8 AgripiB76.0Up| ed ener gy
bal ances, A amdmt::h practnsp e FBdblawing ncheetqiug iscxthe Gibilizingtfizerbtine sageenes for we boilder
conput ateamqvlemsml The timing sequence isfestpllighedibeged op plant ireatytementsidyringstaniel This used
to %%t (i h sloes not allow for the on-line adaptation of the sootblowmg sequences. Therefore, changes in
boiler 6peration and unit characteristics are not accounted for in this method.
Sootblowing is also commonly done via “operator inspection”, which is usually incomplete and leads
to over-cleaning and waste of sootblowing steam.
One of the approaches to sootblowing optimization is the calculation of heat transfer coefficients
utilizing a mathematical model of the unit and process measurements to determine sootblowing
60 sequences.
A boiler diagnostic package which can be used for sootblowing optimization has been proposed by T.
C. Heil et a/in an article entitled “Boiler Heat Transfer Model for Operator Diagnostic Information” given at
the ASME/IEE Power Gen. Conference in October 1981 at St. Louis, Missouri. The method depends upon
estimates of gas side temperatures from coupled energy balances, and the implementation requires
65 extensive recursive computations to solve a series of heat trap equations. This method is used to estimate
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EPQ&B? 709 Bl heat transfer foul i ng factors. These internediate results
are ‘then used as input to a boil der pbrformance nodel based on steady state
\dé'5| gn conditions, to estinpte cost Y lﬁ{)l ng from soot bl ower -

i nrtratron There is no econonc o#n#ggﬁriﬁg wever, and the nethod does
not “account rfectrtrad#era‘mlmg fHowrsg Tiwse intermaiiataesitita Iareshaaamcba;sntput 1l aslwilden @erformance
cal cul ati ons‘“‘?@ %en tsea%atatsatee%cqnsa-evs Ph@t'mﬂ‘ietmﬁrsé‘"%g ‘é‘"S‘gcfEPr’r‘bF%‘&Eb'

require Comtt, %d’néf#e }51‘? RS i #{Pgé",:ﬁbié‘;c txtts. m$t‘%taa‘??é’3$t'§
state des §| ahdél & sb16 e &y & design
.foul ing factdar.am.ts rvtda.enwrad:awarduad re&tﬁ.atr td ersa.ps:e folhgSfa6rs ontRe q-uaut«artreasa;tshe

operator |ns é’ms scherhe mnw@dtheNmmtqrmbewm’uwhqddmrmrpévalm inglicetg die actgaiddvels
~ of .fouling & o F;gréeﬁretartggavmgsmfc Sﬁg glsryu?alqnpﬁdggﬂaqtgos;gclﬁmng andthe
bal anced agdlf éié% me@£b<%%ﬁ’rqé§’q Hapedte’ stbaling 3154 LOLR BerigUadaL ot
to:predict aglowity Bl gothts df 3Bew op: t@mzano.lr EehemgtS1 derin ove-nention
" approaches to schedul ing of boiler cleaning equipnment, the followi ng are
desired poi ntSO@F"eanPm*WOD f $agtblaniigsghestelingire: on- | i ne adaptati on of
- soot bl ow g scHi¥f fl'r "t° ‘éa‘ggf‘y'ffgﬁ@?‘@ 0 3hah & CUPRURTAA "oLregyredi hm so that a
conput er |s noﬂ| ;ﬁgmcconsﬂg,aﬁ@,qur rement for warranty test data;
i ncor porati-on chonﬁﬁﬁj\fbmnfer&ﬂdﬂﬁl eaH vanibus EAl6r@udilibhs?g for interactions
bet ween vari ous'lObmngQJrvaewcieomsqn a;tihba)\mamg for var| abl e definiti on of heat
traps -use of - g nt. acrount i nc E"ﬁd 4
variatior§ in m‘L{t ﬂ%ﬁi mgﬁteﬁz a.§§§}nﬁﬁm§§@’ﬁ§‘f St | 4o
| oad; and |nsensrt|vr condi trons such as a
- at: rmspherr c tenmbpt:umef onThhe bﬁibymaé ¢leaaing {so6Biolving Popli Mizbtivh is to bradied teedptimgl times
: (s_\adt bl o ng') sterstndmdzettcleemng sn"tS@rplreeanctts ttehrerae tMmfactprsrpﬁscttf@ om"aaltsootb'owmg

i ndi vi dua % ﬂ"g'gh‘ﬁ °ﬂ% Jeredi g e"ﬁ(’% uﬁftpéeéh
inve d Tl utr roa th! wm ile
~the opt i mal’ sﬁlpﬁ hﬂ&v‘tﬁi 23& g’?ﬁ g:fg?égp atﬁg %tYJres relevant to
“optim zati Ofindiedi@NBdilerd pre erre rret ho e pr esent |nvent|on and
déscri bed her eAubelingvmuhe friveraion ahenew Rrpyidetion Imethrod cal ‘®tfathi inglaodt for eontroling
schedul e ViAot 'e 9?’19“3 V'Ptt‘!"m fbeeetrweces erx bili t o |ncor ate
zpeci 12 ol urrg “rgmrqs"a" gl i tg@%“g i
Accor di ng tQ é‘arél WI@ ﬁul IOIHST hgtreﬂ:Yé nl@p Pb asuﬁﬁ:eﬁ?ﬁ relgBnerally
- claim1, fOI‘avﬂl@ISlé rQalclilatiops df¢ prévidet Bdr@niopGmiri sehatul€) fbased ph @Edmbinic\totdidefations while -
traps i n"%t beqommg far pheeﬁmrmdnsrmetmd\ emwd e trerh@r |smﬂrem i A method ényelvésbed

In detail hér’ E §'°‘I' ereaa °d’ﬁ'“ 9ngs Hpt regyire any design or
oo 1 o n ST S 0 A 0L S, o
requires a $biifai u rhify oﬁf thpEQ&H e 'it@&lvn iRy @uipkiag. onl'y
“process #eas urlenmrefememw Yhecheat tgﬁmilhalild nyoawduahtaﬁﬂoes ofifiziuoudoatblosdig mied is
provi ded forse'emedd owsezmraeon based on econgm ¢ considerations while 35
accounting fg E"’[e{'ﬁ‘ﬂa(e ‘ r;ggn 9@3@' VG F fllustratiye andopilimiting Exampte, W'I‘Pue
et hod | nvoltegey SRS r’&t@ec o/ Viskh o bRV a pRrdfFSY nédRusRIDT ehend.
The, net hesd derig 1204 a HrApIVsHORInA BYcostehaitp pRtted\daindtinie tdtviean Scakbldwisy operations;
carcul at i on, afigl 3iisa mﬂshmnem tate df logxoflefficietay agaimsbrime psid spomnrlrmmeremma@qmﬁ

"~ consi derati 6?%3" d.can be use r optjnzing soot bl owi, n erio
for a boiler E gaﬂﬁeﬁh“c’f"?)é'?ﬁ 8‘?""ﬂa "r'teé"’g"{){nﬁfba?lﬂgt '(')'ft 'h'%%ta"?r'g’fd’g'"ga“gﬁ
-equi ppedsam t% F‘§ $i HVEr §I9515!m\ ¥WsiSen S LHgRH®R Rifne f6Q: short cycleltodtbiBwing @p&itiond

met hod, the hemg. étis apraph itnilirhethasfFigas] saowinge bug cydletsbetbinwing opdsatoni ng per i od
i s sel ected.fofig.-d lsa)whgh%wdngrao‘péPmFCGHCUlWW@mem"rOBWW seothieyingeerip for prep

| “described, B¢t strative and non
to the agﬁowa%a;% saﬁ,emqrcdlagram o?wgglccrrc foro nmg < Sg%@én%ttwégktana&ﬂuﬂﬁﬂ%ﬁ

el evational Vigy 9k as ahétra&ragtawwg |afg.cpduutr.afor fshledtihg BRELS 4 plaptity ot heatftiags fo?
i's a graph sémblowigg;andost . penal tyﬂfl otted against tine between sootbl ow ng

oper ati ons; §BI - 19 ig %S%Je'gFtﬁphagsm flpols cireritdorotnel hgatstragusect tpjceftesh sagta'ng's
tinme, as oW n Q r fr Péplithizing'a%oo 6’1 \M ?chgcfui’eqrr'
- showi ng e SO iha © hetat ﬁ&iq’ég Ekﬁ é“lm eﬁgﬂfﬁtﬁbfmi 26 Craht 6 Z0ksABich
-~ two soot bl owmciuge, s‘b.eep:smprs latens 12Fsdgond5ryr sapahgmpmwh biput a1y st pgrtioral bepter 14,
©agai nst ti merifeny sepestivatet 16; gnxl esomamizebi®W ng oper ation; Fi g. 6 is a graph
simlar to that of Fig. 5 showing a long cycle sootbl ow ng operation; Fig.
-7 is a sthematic diagramof a logic circuit for obtaining an optimm
soot bl owi ng period for each heat trap;

al'ysis and
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Fi-g. =8 is a schematic diagramof a Iog| c circuit for obtaining a difference
’bet ween an opt| mum and an 55 actual tinme ‘between sootbl owi ng operati ons;
Fig. 9 is d schenptic di agramof a logic circuit for selecting one of a

pl Urality of heat traps for sootbpnigygz 209 B19- 10 is a schematic diragram
of a | 09' c C"ﬁ'ﬁléb;r)ro;cﬂ'hsé?irilethﬂeeaﬁaukﬁ SReHSEth hiRinkRthd &LnM@cMﬁ%QWc&&ed wnh

oper ati on. s&diblowing. THEMBjoF to30radtérs LR wiithawinRGRethoaieek: Fi g. 1 in particul ar,
met hod for opCasmiueito pseofeficedyaithedoieec:hedul e or cycle tine in a boiler

general | y des§ h@t%eratEGWtP'SW @Wded The boiler 10 include a plurality of

ZONEs whi* chi smgem se faco ’fuﬁ trﬁiﬂfsnejdgﬁnﬁ for thd %LM hadt s*LQQJi fn ulﬁgwi th
i nput and Qi BbniBR bi 4 %ﬁtra &rof tbidWing BlipmastiHich 8alddigngdo oﬁé} e in a group
econom zer fdsBion86r edample, tie's Hw&%scBihtthah e bbikacdondmiged sactiori 18 vty Bepstblished

schene is w®ea maan trm ztehttdﬁébeemmolmt theclefirtiti @ﬁahﬁaytrmw depept yiauire specific spatial

soot bl owf"ng“e T’G’r” "i\@ st due
(ol 058 o el eggr’fg%:f%zm it Tt
Long-term Qﬂér c@é’n lbrﬂEhté&%Btblo proalic [of the dPtirhid) jcfuld 1 ier& safety
function rmynstrand.afpanaedseft pdints, a0k Mtehdddn vmbathet mapsam%s&ydmime for &0 lgdlwﬁual fidat
defi ni ti &n teap -sat;meetggtmsﬂfa:pnqesﬂ\ab% @tcovfdeggeﬁ b;rbvfnt ve UPEheﬂtucmﬁ S oncepts
desi gned t OfglEs invy {n;?on hold t@l rate%0 wha%ﬁﬁ lldragf s%! l%healé Fbgg %g r own to
associ at ed giohinbed profid al sidpe Coh T ok Of ru ﬁﬁ%th@ edS0sS
heat trap. dufingspeid 8 % thé bebleinldladiping tR rhtFHe[ ioCtﬁe alsmacrﬁreaénstursamgﬁesme adoes
not requéor estiyesiog fhe cate;pfat:quaiulaﬂi@w afsoa nt the vatue of gppe drnd sesbtolsimthe saotbldyvers dirihg ws
any desi redl etiaskOy In Fig 8. qgrsequfmtmuatﬁeamoe'eqﬂne(ﬂrea&hée%sf'awkﬁnﬁ Pqigjitsgieaning

enpl oys t hé e n@d%ﬁzﬁa owngaﬁa b8 Betertifed waﬂeéeﬁzﬂ kifcdifhs Ol thiadred
Pr8eess Meameg Wemt ohing £ 9f SHof hticahlatloR 3 sf Ebﬂﬂ'lgg% total
boi | er cdzsarbamatremmsﬁdy@snng'lihenmmbmnioeﬁlmetabé aparangaasemnsence is a product

of the optimal cycle tines, safety constraints, operator set points, and

i nteraction with other. heat traps. Thei eyZiI-—eeiti me for an individual heatV15
trap is conputed independently but is considered as part of the overall
boi | er Sor wheiet e. One formof this nodel is shown in Fig. 3. Mre conplex
nodel s may beAmsextian gedn baileestizientycdue tndeping hedt trapsi s invention hold. The rate
at whi ch the f?ulsl ?F'e’s"f‘g}f‘e’&??‘ EV@gfﬂ?é‘hﬂ‘B‘!‘é'Pp 8¥1 er efficiency is shown

to fol I ow Ii ngal e e?s“' P onld aoh Rodsrire g,uﬂﬁy bl AR A0
equi prent issotbl iﬁ ofle hédt réﬁ( orﬁ&i& rfdrriﬁb lﬂﬁfabﬂﬁi &vedn. th&Gariolihdat Gapsany of
adapt i ng t hesusouielefidcoof dose mnbroe&sameswsm@tsx e rdvecfaifficiencyriess i caRQlated using a

est i mat i ng dishreterfilteringdéchuigeaani¢iewsion of soot or the value of slope a and
ost to run the sootbl owers during time peéeiod [err]. In Fig. 3, [err] is
ycle tige for the heat trap in quest i & m={f%te ith heat trap), and [err]‘%s
its cleaning tine. It is assuned that cost of soot bl owi ng can be determ ned
f rom desi gn specifications, or measured gére%¥ fromon-1line rneasurerrerbt)s
he rate of soot accunulation is FHEIT& he change in total
%éer eff|C| ency during the ti rre the set of sootblowers are operatlonal
[err] = Eav- LOAD- (Energy Cost} (1) 30 where: [®Ir]
s change in boiler efficiency due to cleaning heat trap; [err] is boiler
ef fi ci ency wibleer sootblowing the ith heat trap;-and [err] 'is boiler
ef fi ci ency beEpisanstahtandvas bffitierap 10s$(%) ferameich hebti tepp; 4 shows an exanpl e of the
pasur erfént s E@Kewet%ems@mtmesmﬂmgwg&h n boiler efficiency due to 35

500t bl owi ng ofé“tl:ebo"e “" I rdder to account for the interactions between
he various hﬁ the hvd mk&q?égfcfu%gkftﬂé r%&%@(lbnm process
easur enment s, Tﬁefh%nkaﬁ&:e i ueéd fof bR hat tRp SPArametatli iGditimatsh & fob &dtl haatdiap Gridtiklcis

ilterirf§ tcglcnjhteﬂm&p&@ehw dndws-lme[ ©nly|prdciss uﬂﬁsn{remen}s for the boiler efficiency estimate and

3) 45 " the sootblowing start-stop signals of individual herart rre requ u@@ S <F CQ 2

4) The optimization calculations which are performed usihg the modet and the lngtme parameters for
the curves will now be described. An objective function, comprising the cost of sootblowing and losses due

to decrease in boiler efficiency, is minimized by selecting the optimum cycle time 8, for each heat trap. In
60 Figs.5and 6 the impact of cycle time on the sootblowing penalty costs is presented for a short or a long
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where: ENI i's instantaneous efficiency.-loss (% for the ith heat trap; 50
"'Eer',lj]._ i.s average’instantaneous efficiéncy loss (%; Xis the filter.
COnstant ; "Load is, boiler load ([err]/ h'-r';; and ai is the average slope of ~
the efficiency |oss curve. of -t he BR/Q 337[709 Btrhe same nodel is used for
each heat 9vgiapme.fhe problemiis thetetnmifimizeathe oenaftyrosts darén Undertthetcupvps)iibe eptimiztisbto
cal cul at ed™ "Ry IRHa%sst Ispardpiowas foflens: Only process measurenents for the .
boi | er ef fédi Ryagy feslycfBt € and the sootblow ng start-stop signals of - i
i.ndividwal heat traps are required. The optim zation calcul ati ons which are .
perfornmed using the nodel. and tfig, i dentified paraneters for the-curves wll
now be described. An obj-ecCésvej.ur(ekit)'dm Scampr+90i2fig Stdw cost of - soot bl @8l ng
and -1 osses due to decrease in . Woi%er efficienc¥, i's ninini-zed by selecting
the optigrum-cycle time [err].for each heat trap. In.60 Figs. 5 and 6 the:

i mpact ~of -¥hees e tinme on the sootblow ng .pe{al ty costs is presented.for- a.-- .=
short “or.a 'l gng.B85; é«a'eiemfﬁsso.seiﬁ(?am?p'B-:l-' Cﬁ% E ti'me. The problemis then to .
mnimze the penalty costs.(area under-.thg,gurves). The optim zation to -

m i mzg the | osses is.carried out as follows: Cost Penalty per cycle: Cost-
= [err] qd x t)dt + S x [err] . = '$  . - (5) 10 where a .
i.s-rate of effigcl Ve ] 0ss per heat trapf{® Y. [err]. and Sis the cost of a
so’lot'_bl.-owi_ng-fg_ﬁsetﬁgﬁ%%fa%éﬂ hb-{ope g"‘i‘ni'nd t(ﬁﬁz_)opt._i.rmm cycle tinme, [err] one . -
nust m-p m ze 1osses ovef an arbitrary.time (Q hours), terr] The .-~ =

M ni'm zat i on Tofindutia optingoin Byplettide) Ggoriemustivininvisd ibsses @vbr apzitrarg fimé &) hatird),h
respect to [ert] or: [err] -The sequencing logic is designed so as to allow
for the . addition of #&seistrafnt criterypn, Q(far exanpl g #44 ciriegh)[err]
measur egents), on tTt‘Wr_t“n ‘b&i*’rﬁ"fa) ()‘W—Tai%‘s'a#’F fic (6

constraints of the p ant to Be treated V\kh?but requiring Loy gn change to

the opti m zatrhe mifth@&ioh is*’b@i\ie\{e%glakﬁmh‘é'd@ﬁ;aiiw of QiNlatiBR @) WirFleshebt1&'8,, ber I' ]
using the Quadratic fornula: a 50 [err] 55

Since [err] is a po'si"ti!e %’rtuﬁ, t he v ue f’orzkerr i &5 |8rr 60 Fig. 7
represefits the conf i ggir &t b @Bur® -I'c')g‘fc (@bat(—ﬁ“ '%fged (g Lgpyement t he?
met hod. The optimal econom ¢ sootblow ng cycle time wll be “det ermi ned for
each heat trap for Equation (11). These dptimum cycle tines [err] can be
conpared with the respective | Rq']* 42’65" 'ea;cﬁih”eﬁt“t’fép to determ ne

soot bl ofter sequencing pri o ¢y “f—rBre—t-hanr—ere—heat trap has a cycle t fBhe
greater than the optinumcycle 65 tim ¢sep Table I1). The generating bank
woul d be the first section to be cleaned. The sootblowers for the 5 EP
0137709 Bl serDaguedcinglogiciistdsifmddliso 4otdl allowd Gor teadaitord of &eristraiht citeeib) ifon@ample,0
be i ni t4athgh AfFhepsureBerds) aonctorl 6F theeqntiadzatirin. Thieallows fhe gpacifit anstedints ofghecplans tabet 0
h mpl enment tregted g@m}émpﬁgg ggtpsgqné:ggnge to the optimization algorithm:

a
: ¢ = —6%+ a6, — SO, {9)
L 45 -2
' Solving for optimum cycle time 8, = 8, using the Quadratic formula:
a ]
50 _ —ab, -{] 2202 +4x — 86, 256,
2
eopt= =-98. % ei'*'_—' (10
a . a
55 Since Bop is @ positive value, the value for 8, is:
256,
Oom /6% + 3 ~ 08 (11)
60

Fig. 7 represents the configuration of logic that can be used to implement the method. .
The optimal economic sootblowing cycle time will be determined for each heat trap for Equation (‘[1).
These optimum cycle times (8,,t) can be compared with the re_spectivg 8y for each heat trap to determine
sootblower sequencing priority if more than one heat trap has a cycle time greater than the optimum cycle
65 time (see Table ll). The generating bank would be the first section to be cleaned. The sootblowers for the
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TABLE I 5 Opti-num Time Since Cycle Tine Start of

€che Heat Trap L + [err], mmnutes [err] mnutes [err] )
m hut es 10 Secondary Super heat er 83 , 84 s -1"
Reheat Super heat er 1ep 0 137 709 B195 9 15

Primary S%@ﬁ&ﬁ%rﬁfng bank would be the néxt Set of sootblowers ttJ-t]eintlated Figs. 8,9 aft 0'?@&59@&%@

Super heat Cénfigurational logiclus@d to implement the s%&:encmg strategy. 161 Economi zer

240 174. 66 20 A m croprocessor-based NETWORK 90
distribyted control instrunmentation cafB&lused to inplenment the nethod of
the present invention and Figs. 7 to 1Q,.wthout a PrRGESS.e COMpUt er
(NETWORK 90 is a trademark of the Bail 31 t ol s Cq.ﬁm &qé Babcock and
Wl cox, A MDernott Conpany). 25 In the past, higher IeveI supervi sory
control s have beerHeatrip#perrent ed in pr o@nastsmmesrputeemutesal %@yﬂesnmutes
m cr opr fcessor - bagENETYORR 2
alternative to pro€e¥d ] egﬁeg for appI cation of*advance &onirol

al gorithnms and hi giggéatg@émea@,ontrol i n efpgr gy managsnent. As goted above,
Fig. 7is alogic circuit which can be utilized to obtain optimum cycle
times [&rr]. A si@nglaryiSyperdeatarting a sootshl owing dd@ration 145initiated in
D el ement 20 and nt. to a.signal transpjptter 22 and an unit 24.
Wiile the circuit R(sgg if"gggu'ﬁrhl sug'for a si nﬁ}‘;e heat tﬁgp, theregﬁel ng such a
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oper ati on a@msmf f'pht P ir ldeiuségloet"mje ées@eéreﬂvaﬁlﬂtﬁ asgté‘lageue buid prut ctesdrodes du
souf f | age PRESAOER | a%ga '°E i 9.,% U unediyise SERstverenpptimalerpour chaque
conf or m t eh Aviee f"neglgi Ejf(?ﬁ@ espt eEf“?tpr'%e'B?)'Br'aa?'ff?iﬁLce 38 ta plus
souf f | age %e SUIe N@thode selon la revendication 1, dans

| aquel l e | a pente nDyenne a est cal cul ee en cal cul ant |e rendenent
instantane EN, pour |e passage de chauffage, pernettant d' obtenir |es
constantes de filtre X pour |e passage de chauffage, d'obtenir une val eur
de pertegode rendenent instantan6e noyenne EAVI A partir de la relation: 55
EAVI = (1-X) EAVI + X-EN,, et de nmesurer le coQ et la chaque d' 6nergie
pour | a chaudiere, |a pente a 6tant egale au produit de |la perte de
rendenment instantan6e noyenne, de |la charge et du coO d' energie. 3.
M6t hode ,gel on |a revendication 2, dans laquelle |la perte de rendenent
i nstant anee EN, est calcul 6e 60 en nmesurant un changenent de rendenent de
| a chaudi ere dO au soufflage de sui e du passage de chauffage et en divisant
| e changenent de rendenent par |a duree effective 6,, entre | es operations
de souff]age de suie pour |e passage de chauffage. 4. Methode selon |la
revendi cation 1, 2 ou 3, conprenant la nesure de |la dur6e effective b
entre des operations de soufflage de suie pour chacun d'une pluralite de
quﬁages de chauffage de | a chaudiere, 65 8 V EP 0137709 81 pernettant
tenir la dur6e optinmale aQpt entre | es operations de soufflage de suie
pour ch&un des passages de chauffage, de calculer les differencés Al b
entre une duree effective et optimale pour chaque passage de chauffage, et
de s6l ectionner |e passage de chauffage presentant la difference AGb la
pl us grande pour |'op6ration de soufflage de suie suivante. 5 10 15 20 25
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