Description STEAM USI NG FACI LI TY SI MULATI ON SYSTEM AND METHOD FOR
SEARCHI NG APPROACH FOR | MPROVI NG STEAM USI NG FACI LI TY 5 Technical field
[ 0001] The present invention relates to a steamusing facility sinulation
system used for searching an appropriate facility inproving approach for a
steamusing facility, such as 10 chem cal plant, and a nethod for
searching an approach for inproving a steamusing facility. Background art
[0002] 15 For this type of nmethod for searching an approach for inproving a
steamusing facility, as one convenbi€ kiofxanmpl e, there can be nentioned
a nethod in which the facility i rrprov?dr;\g) approach i ncludes repl acing or
repairing a steamtrap, including steps of. diagnosing a present steam
trap provi | st wNoshdet atigN b ANDI agIBIHGDr eBORL ,
conput i ng w%gﬁgef@g?ﬂ]ogs armAgtrIl‘?Nf o?Y?gEQ%&t E usi ng 20
facility MGWW%CMORMRQWWWgU daf. ECHAE ¢ addition:
conputi.ng a possible reduction anount in the trap-passed steam | oss anbunt
t hat Wéul d be obtained by inplenenting the facility inproving approach, by
means of afachmigat fieldaddition; conputing a predicted total steam supply
anount aft[ggojl}rrpl enentation of the inproving approach by subtracting the
no

reduction nt_in the frap:passed steam| oss nt.- mPlses

total steam suppiBe %rﬁi?ah%nvsﬁ)ﬁw&faé%%%%%as%fﬁgﬁﬁ %%";‘gﬁfggn?é’%g rm ni Eég}t
whet her orsemeghgtﬁpalfgaslbﬁdté Yacilitp rimproving ppproacthfor o stepm-uging feclityp sadPson a
magni tude of th redi ci ed ot al st . [ I on
of 't el rseuReRy Sty Bk et oy SeFRERS ARkpkr AR B syl Fing SRCAHRRNA
1: Japanesfacilinexam ned Patent Application No. 2005-114366A 30 Disclosure
of the invention [0003] However in general, in the steamusing facility,
after high-pressure steam generated in a boiler or the like is used in a
st eam usi MBacltewiund @t the |i ke, the used steam 35 is reused as

medi um prg@aeﬂe or | ow pressure steamin another steamusing device, and
m

thus a st age state as a _whole becaones conplicated. Therefore  &kn the
case df the 1 For thistype of method for searc ] g an apgi}g)ach or improving g s%aﬁ-usliﬂ]g

facility, as one conventional example, there can be mentioned a method in which the
facility improving approach includes replacing or repairing a steam trgp, including steps

of: diagnosing a present steam trap provided in the steam-using facility; based on a

. diagnosis result, computing a trap-passed steam loss amount for the entire steam-using
20 facility due to trap defect or the like, by means of arithmetic addition; computing a
possible reduction amount in the trap-passed steam loss amount that would be obtained by
implementing the facility improving approach, by means of arithmetic addition;
computing a predicted total steam supply amount after implementation of the improying
approach by subtracting the reduction amount in the trap-passed steam loss amount from a

25  present total steam supply amount of the stean;—using facility; and determining whether or
not the facility improving approach is appropriate, based on a magnitude of the predicted

total steam supply amount after implementation of the improving approach (see Patent

Document 1 below).
Patent Document 1: Japanese Unexamined Patent Application No. 2005-1 14366A
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Disclosure of the invention
[0003]
However in general, in the steam-using facility, after high-pressure steam
generated in a boiler or the like is used in a steam-using device or the like, the used steam
35 is reused as medium-pressure or low-pressure steam in another steam-using device, and
thus a steam usage state as a whole becomes complicated. Therefore, in the case of the

1



conventional technique in which the predicted total steam supply anount
after -inplenentation of the facility inproving approach is cal cul ated
nmerely by subtracting a reduction anmount in the trap-passed steam | oss
anmount obtained by inplenentation of the facility inproving approach from
a present total steam supply anmpbunt of the steamusing 5 facility, there
are di sadvantages that accuracy of the predicted total steam supply anount
itsel f becones poor, and effects of the facility i mprovi ng approach on the

steamusing facility, cannot fuI ' Thi a_lmﬁﬁgfs
i naccur at €0RNERFOBAL; %\r’dﬁ tb hEf Qiﬁg[?ta% E%éaf[% W&’P‘?ry | rrproy%fﬁé
approach ispRERAGHLH aif&he &mﬁuy fnaprotvivgy @pawaches calcubiqdbm@fﬁiyt Piafuljtrcng
di fficul t sear ch Gonvefthe 10
overal | ﬁfﬂ%ﬁ S apudih F i dash P s R og‘%‘h e AR of
above, t he‘admuyrin@bqneng appiroadhefrgm esesent fojal iitqaghsUppLy #opg of dae steam-using
steam S' '} A]E‘%’(f: ' ' A {Ebﬁ}dﬁ?ﬂﬁ%&&ﬂd‘féf ﬁéfph-&hﬁed tdalmmﬁuppg; anbati lity
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i npr ov ective i 1. overal rov h’é? o
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i mprovi ng fgctlﬁté'e&% Sl aGkidided. TRR0GHhéMleads tormhcoameﬁalmﬁuohhegandlﬁgent

I nvention re 1S provided a steam usg{agl}fam | it g:tugltﬁé}c Lem
i ncl udi ng Wb[thwalgeanféhﬁsfa@éﬁyfm@&?%gtaﬁp és EP@'Q ate or mat i on
of a st eﬁ;ﬁ%&bﬁéﬁ&hﬁl@ﬁ' Elchmcuhrtataem@awfacimywmpcdwmmppma@h thapnmﬁm"aripr oach
20 inforndtion of the ste u5| n ?ﬁ?‘h@y I's input; sinmulating neans

ag

confi ddr edWP@Hd%Wﬁ?}ie@enb? e state information of the

st eam usi r[go(j cility after | rrpl errent ation of an inproving approach based
on the steam usgge.sta o QR o8wths ééﬁ{ﬁg tfeaCis|tb tptolioned in
the storage rreara'rgvé‘?l‘ﬁ"%ﬁ]é F%venaiy |rrpIr) %/‘f'}nogﬁ%g O0aCh. 1 nf of tIOI% i nput  to
t he input steaarssingrfdcilityt simulation systenf fog uafBerenidy (f@@fﬁh’ﬁlgt%éa‘gﬁﬁ'd RPIEYE eam
usage state RATNURI §a ERhlising Relfuiris Mmettdde

si mul at i n Pfé’&%hk&%g{)%& gélgrd%r%@ﬁg t he present comg?gguratlon t he

pr edi aed fetwmhumleap@ﬂmcbfwwmmi‘&qm&us%a%@’ amusing facility after

I mpl enent %E 6’5{] of the i rrprow ng approach corrput ed by the sinmul ati ng neans
i s output Dy th

e out put rrea based .on tea.m
i nformation of tlA& BskasPeiy ﬁb"'P‘&é‘?”rtlrt‘V are lﬁp a%r&g%%%rre r%mé d the
facility iJMRhRMbAGyIRAT Qacdih f@ﬂbmbl m‘eanmp:unﬁgwed hb s’fm:ﬂJtSWaﬂéage state
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accur at el enen Ion o y | rrprow ng
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Therefore, %ng 5’% S&ﬁtg ?atﬁ)frlfdf%éag}kﬂ-tﬁﬁ:%rfﬁéﬂlﬁr dfRe hh;blbﬂle@tﬁtlon of

i npr ovi ng 'PIR t1ve 1 n overal rovenent. of fhe
st eam usi g ﬁmohngyapproach based on the steam usage state ormation of the steam-using

facility stored in the storage means and the facility improving approach information input

to the input means; and output means configured to output the predicted steam usage state
95  information of the steam-using facility computed by the simulating means.

[0006]

According to the present configuration, the predicted stcam usage state
information of the steam-using facility after implementation of the improving approach
computed by the simulating means is output by the output means, based on the steam

30 usage state information of the steam-using facility stored in the storage means and the
 facility improving approach information input to the input means. Accordingly, based on
the simulation result that has been output, one can accurately assess effects of the
implementation of the facility improving approach on the complicated steam usage state of
the steam-using facility. Therefore, it becomes possible to efficiently search a facility

35 improving approach that is effective in overall improvement of the steam-using facility.

[0007]



[0007] 2 In a second aspect of the present invention, the sinmulating neans
Is configured to conpute the predicted steam usage state infornmation of
the steamusing facility after inplenentation of the inproving approach
based on nultiple pieces of the facility inproving approach infornmation

I nput to the input nmeans. 5 [0008] According to the present configuration,
sinmulation results can be obtained with respect to a plurality of the
facility inproving approaches. Accordingly, for exanple, by conparing the
plurality of th 'sé'&éhatakeﬁ’e% B%gé}e%e tﬁ{]énkién,atﬁésﬂﬂﬂ@c{dgtlﬁe@fs ieaighraitdi ty
| mprovi ng appro can b efum tedt.l herefqre, a request  of .an.owner,
manager orompetelthe|prrdictsfl st¢rn ssagenstatsi intprmatipn jof yihe SHPamisusiags Wg‘t&%& ed,
and accor %?Tngﬁﬁénta'tﬁm bcﬁ’cﬂféeﬁn@‘a%ﬁgbﬁﬁaroécﬁ bdsed hel nefifiplei Hﬁeéel_SYOfS e thoilay
facility i'nproving approac hat "i s effective in overal I mprovenent of
the steamimprovipg appraach jnforpaiipapingut I thednpy ME8R%ct of the present

i nvent kon,ry simulating neans is configured to 15 select one or nore

pi eces of ‘the facility inproving approach infornation,fr i ple
pi eces of the fACPPHHIL 1onHE RFESTBE A W%Fir ﬁﬂﬁsncgg]tb%{%%egnwr%ut
neans, a@@gp]t?@t t6 ?_@hﬂhﬁtﬂfdf&h@f&d%tﬁﬁmﬁroshgaippmahﬂf . staacerdingly forexampleoby t heOI
steamusing facilit after i enent at i L ~base
on the sel*SEPEI0H éllely fupglity rﬂgr isﬁﬁnﬁa%%f'%glc ?ﬁﬁ%rd#ag?‘?%éﬂ%(g??g%higﬁ%m&
Accor di ng iiprdvivgs gppesehican be tlhugidetedi omhersfome;|aanefienst pEaLOWReTCHANAZET HH&I ned
Wi th _respect .t,0 arbitraril v : L, L] ' f Ssibiwhi | e
ol i m A0e NG 8 PRt Yo Faofish B2 Sy B8RS Kot ARERN, HBRGARS pocel
si mul at ed to Surherasfficichtiy isearch 4 fasilsy | improvang @pEOACH IRt Hs Rherbre e overall
i mpl ement %p%%m%&&«tﬁ@&%m%mgrfa&ﬁ@ | i ke by the owner, 25 manager or the
i i

i ke of théFsteam using faci y, ffoma subject of the search, anong a
plurality[800%he facility inproving approaches. Therefore, it becones

p?fssi P! eto efflﬁa:tlﬁi@a |a¥pe%€@fﬂi&t1ﬁre§;eﬁﬁi;[nkéﬁtibtni, iy Sitinluging ppeans éhednifigtiredgo 20
effective in overall inptove ...t he steam usi 4.y,
I . Bur SeioBpRs. ot BIOTS RIESH BLOH SR ATPRN oY AP ef bl fond Hbhe
co Pf i gu : _eqnﬁllﬁplecr?éti@s RE rt]}jmfarciumjr emprosingsappfoach énfoerpation mplétgr by Ln;rgt agerdach
i nformation i npu e | : dids ovi ng
appr oach iaﬁfl&?r?ﬁlnlp&%, %%eﬁg@gﬁ§gh§m?%%| ct eg é%frt]glam %%a, e,gs/tfgc?%&
i nf or mat i aftepfmplamenthtampfitierigpiaxing approacht kased ap tenmiateched fgilisy improving
approach information.
20  [0010]

According to the present configuration, simulation results can be obtained with
respect to arbitrarily selected facility improving approaches, while eliminating a facility
improving approach that is not required to be simulated, such as a facility improving
approach which cannot be implemented due to a contract or the like by the owner,

95 manager or the like of the steam-using facility, from a subject of the search, among a
plurality of the facility improving approaches. Therefore, it becomes possible to
efficiently search a facility improving approach that is effective in overall improvement of
the steam-using facility.

[0011]

30 In a fourth aspect of the present invention, the simulating means is configured to
combine multiple pieces of the facility improving approach information input to the imput
means to obtain combined facility improving approach information, and to compute the
predicted steam usage state information of the steam-using facility after implementation of
the improving approach based on the combined facility improving approach information.

'35 [0012] _
According to the present configuration, the combined facility improving approach



t he i nproving approach based on the conbined facility inproving approach
I nformation. 35 [0012] According to the present configuration, the
conbined facility inproving approach 3 obtained by conbining multiple

pi eces of the facility inproving approach information input to the input
means is a subject of the sinulation, and thus variations in the facility
I mprovi ng approach which is a subject of the sinmulation can be increased.
Therefore, it becones possi bl e to further efficiently search a facility

i mprovi ng ol h that .is SOBH brmdafien
st eam usi ?‘fﬁ uallq% tté@ﬁ%t e gyrrul tl ntﬁ Leces of
the facil |1hyut|tanha)mpn’gmamsrleacﬂmbjephofﬁhﬁﬁvn@ﬁﬁ% ag thusnariatens incthe fard
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the ”%lt'e(ﬂl['egtlvpéﬁ%%raﬁ un%ﬁﬁzeﬁz%ﬁféﬂth&’stbﬁﬁ&@iﬂ@f&lﬁ@prOaCh i nf or mati on i nput

to the i nput nmeans Ina fifth aspect of the present invention, the
out put medf813]s configured to output the facility inproving approach

I m(‘j or mat |h on by gakkamd )rt])etiﬁﬁéil iHat themalipdelpiiceof the faodity Mfipmiving eproaghneans

and at t esarretrrret e i.cte ste |
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prg d e in

nmeans 1§ usage-’s tion of the
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Ther ef or e, 4] exanple, a search of the facility inproving approach can be
effecti vel[)() E evented from becom ng i nappropriate, whic F‘Itl er\%se be
caused by error Inmfd’dxasegcp@rﬁmgsqnérﬂé@%ﬁ? SrF@gEé‘&r

i mprovi ng é&ﬂtﬁ | fhafibe 5N ﬁdedtlﬁ thmémmptaamamby e

[0016] Intgps xt hm? ect gifj 6?1@1 rese A fg‘etglglgln t he out ém{ﬁﬁgﬂ%f’th%
conf i gér eoﬁlmblaﬂéﬁwmﬁtlt}%?é"%? %Pfeawie%f%%ﬁ“? PY3F°i*Hpt ovi'ng appr oach
'nformit'%Muﬁﬁ%%ﬁft}/cbﬁ?ﬁ&dﬁ:?tbdﬁ@ulaﬂﬂgmmns in such a manner that a
pi ece of t@s é cility Inproving approach information by category used in
t he conput 13¥n by the sinulating neans from anong 30 rrultlple pi eces of

the facility i rrp&mrcﬁ% apthe presénticohfiguration ond yarcassesg doth tha faedlity dmpreaing nput

means is di S%Aarc]:ﬂtfnt% bclon by category used in the computation by the simulating means and

20 the predicted steam usage state information of the steam-using facility compufed by the
simulating means at the same time. Therefore, for example, a search of the facility
improving approach can be effectively prevented from becoming inappropriate, which
may otherwise be caused by error in correspondence relationship between the facility
improving approach and the predicted steam usage staie information.

25  [0016]

In a sixth aspect of the present invention, the output means is configured to
output multiple pieces of the facility improving approach information by category input to
the input means in such a manner that a piece of the facility improving approach
information by category used in the computation by the simulating means from among

30 . multiple pieces of the facility improving approach information by category input to the
input means is distinguishable.

[0017]
According to the present configuration, one can assess the predicted steam usage
state information of the steam-using facility computed by the simulating means, in

35 consideration of evaluation or the like of the facility improving approach used in the
computation by the simulating means among a plurality of the facility improving



[0017] According to the present configuration, one can assess the predicted
steam usage state information of the steamusing facility conputed by the
simulating means, in 35 consideration of evaluation or the |ike of the
facility inproving approach used in the conputation by the sinulating nmeans
anong a plurality of the facility inproving 4 approaches input to the

I nput neans. Therefore, it becones possible to further efficiently search
a facility inproving approach that is effective in overall inprovenent of
itg\e/entS }gﬁngpg’ﬁolé‘g u{' 4t|t6rre{b\é-riln lIRS conf %#%@Tﬁgﬁ%ﬁﬂ?gtﬁsrgtgt eam Sggﬁgﬂzi ate
i nf or mat | ceamwh 4 Heriktycimmreing gpproach ithst ist effestive An (verall; BpRrgRemeRt HthEng at

the same t4, g’g%_ | cted steam usage state information of the
steam usin g%%?‘{c)ﬁ/ﬂ%orrput ed by the simulating nmeans. [0019] 10

Accor di ng [galfi]he present configuration, one can assess both the steam usage
state gi nformatiggn aRenthhepdt edikd pesaitaaventisagihe Dugiue meaho isedrfignredtiot he

t . Theref , f | e, .. ffectiyvely i i_f |
i U chanGueParie e v6HE A TORTOAIG e AT BEHe By Y REhsin e PRERE "

anount or himslahé et taetanetimedhepredictddnpdaanesapa staterinfofmatidreofithe beampsing

| nprovi ng approach, d it becomes possible to further efficiently search a
15 facili tfgclﬁi%?%ﬂ"ﬁ%p ¥ §4T atfqga@%ng. effective in overall inprovenent of

the steampgoei9lg facility. [0020] In an eighth aspect of the present

i nvention, there,is Droyi | fRaCikabOktate

i rrprO\}Png a st eaﬁﬁcﬁg ﬁ@%ﬁfﬁ%ﬁﬁ@%ﬁ%@?gé‘ggﬁﬁ b&?ﬁ%ﬁ%si ng 0.t he

st eam usi rigfdrmetion and the predicerbeicarn usaadistainBEommarian at the suBA UM | 1§°T559%%r r ent
Situation SlekpN bl Sa? | FREAVEH Nedi¥fifokdons Wi 26aaRs I Portibmanitionge
state of the's e_gni usin acll1ty; assum ng.a l{#m I |3 | nﬁéjw n _‘a}};‘prfoach
to be realdhangestindumsef theesed skam yBoy or ghesiks bsfore pad fter, PR ity
assgssed LR FuiGlity! MEprévihg jﬁﬁf)rloﬁéﬁ, Ladi io Bossifiescpossible foefurtherc efficiensly aeatch 2
conducting, an | nmprovj ng Si t1an r.sioul atng a I age
25 st dbe dﬁcﬂlﬁél%ﬁéﬁlﬁgﬂﬂ’?&% g‘%"f‘ll? teb%‘&f‘fcelfl ?V&B%‘le%éﬁ‘-?ﬁ |egllrt1%t£13ﬂ i E{g%?;ﬂgl ity
| nprovi ng @eEgpach; and searching an appropriate facility inproving

appr oach 3@?2 on the predicted steam usage state of the steamusing
facility ned by the inproving sinmulation, [0021] According to the
present confi gurlatarmeighthi adpecieehdit presenthiavention] theye jisrprayiqedga method for

searching an approach for improving a steam-using facility including steps of: diagnosing
20 the steam-using facility, and based on a diagnosis result, conducting a current situation
survey on the steam-using facility for assessing a steam usage state of the steam-using
facility; assuming a facility improving approach to be realized based on the steam usage
state of the steam-using facility assessed through the current situation survey on the
facility, and conducting an improving simulation for simulating a predicted steam usage
95 state of the steam-using facility after implementation of the facility improving approach;
and searching an appropriate facility improving approach based on the predicted steam
usage state of the steam-using facility obtained by the improving simulation.
[0021]

According to the present configuration, with respect to the facility improving

30 approach assumed based on the steam usage state of the steam-using facility assessed
through the current situation survey on the facility, after conducting an improving
simulation for simulating a predicted steam usage state of the steam-using facility after
implementation of the facility improving approach, an appropriate facility improving
approach is searched based on the predicted steam usage state of the steam-using facility

35 obtained by the improving simulation. Accordingly, one can accurately assess effects of
the implementation of the facility improving approach on a complicated steam usage state



30 approach assuned based on the steam usage state of the steam using
facility assessed through the current situation survey on the facility,
after conducting an inproving simulation for sinmulating a predicted steam
usage state of the steamusing facility after inplenentation of the
facility inproving approach, an appropriate facility inproving approach is
searched based on the predicted steam usage state of the steam using
facility 35 obtained by the inproving sinmulation. Accordingly, one can

| d by the i mrovi or dingly, one can
Appr oach 4 G BenprrERiEAlS: TG Brapis: poSfySie HAEIEE sy RV, 1D

‘Ther ef or &, imptodBE hass ihdffective af dverdlkinifirgveseeat ofithe steamiusingfacilipr ovi ng
approach tg%i s effective in overall inprovenent of the steam using
facility. [ 22] In a ninth aspect of the present invention, any one of

the follow ng i 4nasebasechef the présentsineentiopsanyeonstafithe fllopiing SrekAdsng
facili Ly t é 315%&1 o GHid %?tﬂPes %ﬁe&ﬁiﬂsﬂ{k\lfa‘éﬁﬁ?%mu dheMRRLART sitBhtidHOburdeyi t €am

suppl y “pr S appropriate troma viewoint of gn entire, bal ance of the
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appr opr i ate%ﬁre((jﬁ%l%t%ﬁhgis&ﬁﬂﬁm e @) vHietheR RR Mok QNsikens sippdy meshod is

performed; and whet her. or not_the vvgter of vapor. cond%Esati_on E
ef f ect i velappropdiateh (@) o podischgraeyal water £ VPRI afion, 15 P ".ﬂnféo%% %o put
it anot herym@ler dhoR BRENEIeR @f Wasori doafedsajion {efeyrelp! fed an ai mpyoling sgstem
approach such_as reduci ng steam supply pressure can be assuned to be

real i 28d; '%%l“d‘&g§é’§ f'ng the item (b), for exanple an inproving approach
such as cliegzging the steam 15 supply nmethod or the like can be assumed to

be realized; b essSi ng.the item .fo . Lomr Qv roach
such asI feci prggg’isls’vsﬁltﬁ‘ﬁsﬁeﬁd"ég’ EJP' eétsrgnéﬁngp{hgnlﬁe@r@éﬁsre%g?ﬁﬁP h%vfl?ﬁrga%gn be
assuned t appmatieahilr es;reduvihghyteamsepplyh gressse ica rhe( epumed o dearpglizedn by
ionind ORRKEE B U B oE RABHESatulernp gpmloany s @ tagng it suaic

0 ) pe” assu to _rﬁﬁ%}l,zed. .20 O, 24k Ta sum
up, adéor dupplytroethod optheskika carobs pegumetitebe eiZednBY S3ERPE S R A ch
has a hi gh,eff BrAE Qs $éciprocdlly dHaggia} @ 3manstkaptaridacidlveor can
be assuned to’ égngg%lﬁ?%gd%b agd&l?ﬁﬁs it gor?es '?Ig%ﬁ%i tg‘lees(td tfPurt le.an
ef fi ci ent Ithe dikarcan bs asgaped {9, Fﬁﬁ?ll’cﬁ?lhﬁn E}S&F%‘a%’ ?tf?a’['rfl gf BEFTURE
overal | i rmm@ﬁﬁpr@jcht@eh%g Chdfipits 4 fecdiary dhatyel faSwhedabyapon cendensation

e pr

SR A (R S R
i mpl emgnt 004 of the facility ‘

To sum up, according to the present configuration, the improving approach which
has a high effect on the steam usage state of the steam-using facility can be assumed to be
realized, and thus it becomes possible to further efficiently search a facility improving
approach that is effective in overall improvement of the steam-using facility.

25  [0025]

In a tenth aspect of the present invention, in the improving simulation, the
predicted steam usage state of the steam-using facility after implementation of the facility
improving approach is simulated with respect to a plurality of the facility improving
approaches. |

30 [0026]

According to the present configuration, simulation results can be obtained with
respect to a plurality of the facility improving approaches. Accordingly, for example, by
comparing the plurality of the facility improving approaches, merits and demerits of each
facility improving approach can be effectively elucidated. Therefore, a request of an

35  owner, manager or the like of the steam-using facility can be easily affected on the search

“of the facility improving approach, and accordingly, it becomes possible to further



I mprovi ng approach is sinmulated with respect to a plurality of the facility
| nprovi ng approaches. 30 [0026] According to the present configuration,
simulation results can be obtained with respect to a plurality of the
facility inproving approaches. Accordingly, for exanple, by conparing the
plurality of the facility inproving approaches, nerits and denerits of each
facility inproving approach can be effectively elucidated. Therefore, a
request of an 35 owner, nanager or the like of the steamusing facility can

be easily affected on the search. of the, faci.li i MRr Vi ng. [ and
accor di nglefficientlysearshadeiydmproying annipachdhat l%eﬁ%/?t’ivg i’%ﬂﬁr@%@@g%l it of
facility imdgemh-dsingpRildgch that is effective in overall inprovenment of

t he steambu(%lrﬁg facrlity. [0027] In an el eventh aspect of the present

i nvention[ the inproving sinulation, the 5 predicted steam usage state
of the steam usimgn fehesvihthtaspedttofithd presentremeativonindhe ihproving simplation.#B¢ ovi ng
approagh is simulated wth G ) . Lo bdeN dnGFRY FAefi

appr oath Paﬁ?%&’%ﬁ%ﬁ%%%%%@ﬁ&%%%ﬁ pi%?%mﬁy g‘%in'?qz%%ﬂf‘aci K ty inprgs\y/i ng
appr oachesmpf@R8ippAachrisisimylated with respesidntone o tmage Faeilits ATDPLOVIAR BPFAgRh
results can.be. ' | ura}%, itk G F R, rbabh&e! ected facility

| mprovi ng %ﬁ%ﬁlﬁ%ﬁl&é@&%ﬁ %Ble | ﬁf;%?géga%t&f acili t%/@pzrrrprovi ng approach that
is not req002%d to be sinulated, such as a facility inproving approach

whi ch cannot be 4 { piiég% Sorfi gtifiEbh Agimulitichhesdliskean b dbinalmwith ,
manager or the ﬁc@dgﬁhﬁg te o SordfighReibh, Fror

 of_ the musing facility, from.g subject o
sear cHO amesmgetao asbitrarly ssjectrd tagility Fapioving 49?5@’3&9?%&]&%@%%%5’@ a }ﬁ?glr}gf ore,
it becogegﬁgg,iﬂé)h%ﬂ)&hf that !ibeﬁotlﬁq&ilifd @ betsinukaedy sifmlzaas‘ adutilityyimprpyiogi ng
approach that is effective.in.overall.iyprovenen .St
facility. 2pPEse vwhich cagnof en Ea‘BE’Fe%fd‘TIFh‘g Yalifradt ﬁ"’nf'/hgn |0§?T|ﬁ%%t o,
i pr ovi Ng penaErasr 8, lidehef therselisusing Sacility; fromye subjecteobthetsearchs ampngI8i ng
facility after | e tati facili ' | I8 FaithdrS
si mul at ed R@H‘g‘:\tyr"%%gﬁ%ﬂ{% ‘%8@’3%& _%J@g"afg%rl %"’1%%%%@%"’5& C e obtéai.i ned
by combi niefficientlyl seamhiatfacitify inipsoving rpprogehi thefris effagiivedp PB%‘Eﬁé@P’O[VB@S@]O

Accor di ng ] gehfiryconfiguration, the conbined facility inproving
approach t%%%t%ﬁggﬁgy co%i ning a plurality of the facility inproving

approach i[8028]subj ect of the 25 search, and thus variations in the
facility inproviig ARIHPASHecMIfGhe ipfesantSinbekiitn, ¢ thd'gmproving simulation, the
predicted steam usage state of the steam-using facility after implementation of the facility
20 improving approach is simulated with respect to a combined facility improving approach
obtained by combining a plurality of the facility improving approaches.
[0030]
According to the present configuration, the combined facility improving approach
obtained by combining a plurality of the facility improving approach is a subject of the
95 search, and thus variations in the facility improving approach which is a subject of the
search can be increased. Therefore, it becomes possible to further efficiently search a
facility improving approach that is effective in overall improvement of the steam-using
facility.
[0031]
30 It should be noted that the facility improving approaches to be combined into the
combined facility improving approach are not limited to all of the assumed facility
improving approaches, and alternatively, they may be a portion selected from the plurality

of the assumed facility improving approaches.

35 Brief description of drawings
[0032]



search can be increased. Therefore, it becones possible to further
efficiently search a facility inproving approach that is effective in
overall inprovenment of the steamusing facility. [0031] 30 It should be
noted that the facility inproving approaches to be conbined into the
conbined facility inproving approach are not |limted to all of the assuned
facility inproving approaches, and alternatively, they may be a portion
selected fromthe plurality of the assumed facility inproving approaches.

35 Brief descriptiqn of awi ngs,. [0032] 7 Fig. 1 |. figuration

di agr am show ng%étg'gtl%ﬁﬁ?%é%“ﬁﬂl‘%adém.ﬁlwﬁgga.sgefr‘?'g&%ggagg’??'gur ation diagram
showi ng a si nul gid. Qris & yerfeguratidn djagr@mishowingarsimglatian systerdi agr am showi ng a
si mul ati on syst .Fi Q. IS, £l QN di | Wi ng a sinmulation
system 5 Fig. %‘g%"rgllf Elg??%”é%uo ncgo-l %%ES%F%J&@P%BQ@%% 6 illustrates an
out put screen i Figd.is a BonfiguFatidn disgramtshewing agtmplation sy | mage. Fig. 8

Illustrates an & i& ' nithA3est nmode for carrying out the
i nvent |50n [00?»?»?#'4:!%3;‘1 ﬁ%&s&uﬁﬂggﬁﬁrﬁ a?gnfiguration of a plant as one
exanpl e of a st &Fgnbubligigtesfaaciufiut gereemimM@gEch st eam at appropri ate pressure

IS sent to vari > 75118 SR ¥ee&Simagkhr ough a hi gh- pressure steam pi pe
1 configured to@?%ej st eam at ﬁﬁéh pre,ssgre, a 15 nedi um pressure steam

pi pe 2 confi gur & Bdllnewtes SDONRUA ECTREHMA pr essure, and a | ow pressure
steam pi pe 3 configured to feed steamat | ow pressure. [0034] To the

hi gh-pressure steampipe 1, steamat high pressure is supplied froma first
boi | ert04, %Fsg@e@?@rs IBgogttz‘ﬁ&ﬂV&nﬁ?rbh-pressure st eam supply channel 6 |ed
from ot herfoo¥] channels, all as steam supply nmeans. Steam at high pressure
supplied to the igh-pressure. s | i tg}g}nb' £ DotBarnfciapd
steam turbi ne pﬁ%a ﬂ%ﬁ“@r%%’&i&‘?@%@?s‘#ﬁ%ﬁ%&ggwre ge?%am t ur bj ng 8, a
second hi dheilitye &5 whirhsstesmat appropeia@, prassireais $entiitey VEHigus Steap-yang [ds¥ises.

t t t g he ' 1
st eam ge”%i%@é ?C@'ﬁgﬁgé“&og‘ﬁﬁtﬁh@& f;_&oﬁﬁglt}whopfesé%ﬁ %k GHER phdsBEe.l aas

st eam usi ng use 2571 .0035] )
15 medium-pressure steam pipe 2 configured to feed steam at medium pressure, and a

low-pressure steam pipe 3 configured to feed steam at low pressure.
[0034]
To the high-pressure steam pipe 1, steam at high pressure is supplied from a first
boiler 4, a second boiler 5 and a high-pressure steam supply channel 6 led from other
90 channels, all as steam supply means. Steam at high pressure supplied to the
high-pressure steam pipe 1 is then supplied to a second steam turbine power generator 11,
a first high-pressure steam turbine 8, a second high-pressure steam turbine 9, and a
plurality of high-pressure steam generators 10, all connected to the high-pressure steam
pipe 1 as steam-using devices, and used therein.
25 [0035]

Between the second boiler 5 and the high-pressure steam pipe 1, a first steam
turbine power generator 7 is arranged in parallel, at which a portion or the entirety of the
steam at high pressure from the second boiler 5 is used to generate electricity, and from
which steam at high pressure now depressurized in the electric generation is supplied to

30 the high-pressure steam pipe 1.
[0036]

A first decompression supply channel 12 is for depressurizing the steam at high
pressure in the high-pressure steam pipe 1 and supplying the depressurized steam as steam
at medium pressure to the medium-pressure steam pipe 2. A portion of the steam in the

35  high-pressure steam pipe 1 is appropriately supplied to the medium-pressure steam pipe 2
by opening and closing a control valve 12a disposed on the first decompression supply



Bet ween the second boiler 5 and the high-pressure steampipe 1, a first
steam turbine power generator 7 is arranged in parallel, at which a
portion or the entirety of the steamat high pressure fromthe second
boiler 5 is used to generate electricity, and from which steam at high
pressure now depressurized in the electric generation is supplied to 30
the high-pressure steam pipe 1. [0036] A first deconpression supply channel
12 is for depressurizing the steamat high pressure in the high-pressure
steam pi pe, 1 antil supplying the depressurized steamas steam at nedi um
pressure hepnel 1edi um pressure steam pipe 2. A portion of the steamin the
35 high-prieesnre steampipe 1 is appropriately supplied to the

medi um pressure .St eam pi.pe 12 0, i j 3 tth®kecwad Meam 2a
di sposed on the @eﬁg?“’g%@’%fég%feoﬁ‘%@dé%ﬁgﬁ qggg%g%ﬂg?%ﬁmé%%g% The .st eam
at hi gh preesbine povean gphdratdr 11 brdepressusized feISthan pbmediupyPresire Bt g’s}?egd% '

t ur bi 0 : i ' i 11, Amdlihe Rduve b
bei ng G Tre BRRFAR i B Lo B o b ot b ey
gener at or thd m -presfurs PPN PP 4-0 i ' .on

tha mediivn st 2.0 Inieddiven: R strEe Bieh Rpssin HPRLeDIS

addi tion, tpgemgh-??é&ﬁ& BL4R BrRSIULS BEPRchedl Higlpprestite $tegh- prbiss L9 eisst eam
pipel to e Secon

cond hi gh-pressure steam.turbi.ne I S 29 ' o]
steam at [doprespusized te slegmidiloy H&%SéEFei'WaP%g E@e@o’ﬂot?‘ﬁ isa%mﬁﬁfééhi ﬁfeggdé‘fz gtgan’%
turbine 9,u,An6k 6 han tedRBbHIRA th thellb@-prossupy samupipe 3t eam pi pe 3. 10 [0038] To
t he nedi umgééssure steam pi pe 2, steam at nedium pressure is supplied from
the filost [§ nmpressi on supply channel 12, the second steamturbine power
generator 11 armh the Mediuniprsass seemgtipsalnstampit ynagiam pegssurs iy BPPHehHEBt her

channel s. St t _ nedium.pr S | {Bsh Wé Efa@rdtieam
pipe 2 is tﬁﬁgﬁsrpsc%%qn?rgamnos@pﬁé me Flufnzfzgirléegégﬁ%&;s%?%amtuérj i ne 14 gné
plurality =l aenédinmpressiuarsteam supplycthenzal &%ledlg?maPtbe%Gg?QéFedsEeﬁmt %e

0 . . O i ds ysad ied &b .
[Tloéolgg]m 2 r :‘%g&éﬁ% g}gg%?rép ?ﬁg@ﬁcg t8She W&M%ﬁﬁ%peam s supplied ¢ .

ston_supply channel 16 i or depressuri zj t he
st eamist :Redineepressips Beany terbing ﬁh@% ‘Hglﬂtﬁrq];%?fﬁ'émﬁrﬁsé epﬁf)%n fe%éﬁ%grs
suppl yi ng {gdeRh&ISIoI Rt pasare Steanipipt 2| mvitqaneasing detioes, land used
| ow- pressuré steam pipe 3. A portion of the steam in the medi um pressure

st eam pi petkgreits appropriately supplied to the | ow pressure steam pipe 3 as
st eam at I[@m@]ressure by opening and closing a pressure reduci ng val ve 16a

A second decompression supply channel 16 is for depressurizing the steam at
20  medium pressure in the medium-pressure steam pipe 2 and supplying the depressurized
steam as steam at low pressure to the low-pressure steam pipe 3. A portion of the steam
in the medium-pressure steam pipe 2 is appropriately supplied to the low-pressure steam
pipe 3 as steam at low pressure by opening and closing a pressure reducing valve 16a
disposed on the second decompression supply channel 16. In addition, the steam at
25 medium pressure supplied from the medium-pressure steam pipe 2 to the medium-pressure
steam turbine 14 is depressurized to steam at low pressure by being used in the
medium-pressure steam turbine 14, and then supplied to the low-pressure steam pipe 3.
{0040] _
To the low-pressure steam pipe 3, steam at low pressure is supplied from the
30 second high-pressure steam turbine 9 and the medium-pressure steam turbine 14. Steam
at low pressure supplied to the low-pressure steam pipe 3 is then supplied to a
low-pressure steam generator 17 connected to the low-pressure steam pipe 3, and used
therein. In addition, excessive steam at low pressure in the low-pressure steam pipe 3 is
discharged as unnecessary steam from the system through a vent pipe 18.

35 [0041]
Finally, water of vapor condensation generated from the steam used in the



di sposed on the second deconpression supply channel 16. In addition, the
steam at 25 nedi um pressure supplied fromthe medi um pressure steam pipe 2
to the medi umpressure steamturbine 14 is depressurized to steamat | ow
pressure by being used in the nediumpressure steamturbine 14, and then
supplied to the | owpressure steam pipe 3. [0040] To the | ow pressure
steam pipe 3, steamat |low pressure is supplied fromthe 30 second

hi-gh- pressure steam turbine 9 and t he nedi um pressure steam turbine 14.

Steam at |ow pressure s i t he | ress L e
suppl i ed t$Fa-UFIBG, HBE‘ ?ﬂﬂo ‘afd? 7°°él ﬁ%&@‘% e%n]}‘ ot ﬁ i} HE°" :
| ow pr ess ugpst® amsphpmﬁteamr@pplgqﬂpesth&rm“entm aduidenssd waéﬂd@d@l%@ndt eam

at | ow pressu Iovv-

f& £ e AREPRT Bl SL o ea i any s RRAEAPRIAT, te
Finally, Vshed veﬁtemammned)tmcthc\baiemﬂa,Sgenerat ed fromthe steamused in the
9 steargr uiioagﬂdevi ces 10,15,17 and water of vapor condensation generat ed
during®th pply process in the steam suppl _pl pes 1 to 3 is sent
condensed wat er Fignk isl® confighratipht efra Befmgs a9cY§‘Ie9l§ at er

20 as the Je%ge@s#%gol?%l ?@“ﬁhﬂf %Tﬁih‘c}ﬁucﬁ'a?thélﬂ&it% déadried iabovept lllhaed to

t he boilers configuration of a,ste

facility simulationsistegish é?ncgnﬂg@é ofp for sxampip; ﬁ@oﬁlﬁutéf)ﬁfl aﬁ%#lsfl‘ﬁ%fedw ng

faC| lity, t? ?fas the plant as descri bed above. The sinmulation systemS is
nposed o or exanple, a conputer and peripheral devices thereof. 10

[0043]10The{0§1*7fﬂul ation system S includes: a storage means Sl configured to

store steam usape Sinalaioh @immst inchndeh acforbgeemphraR 1 Ctalﬁgiqudttb streaﬁtsmsz to

which facilit h

i nput; a 5 étlafen]é‘?(?v@ﬁ‘ﬂ n g%ch]&hgeaglrngﬁ{ @gﬁ%ﬁ ie?‘g?“@%r (r:l‘tgg%l st e gage
state i Rf cyf)ppsmaicblmﬂmaﬁonﬂlseegmlrdmg thefplent if m&m&hﬂn&mﬁﬂﬂg P@i&ﬁg“ﬁﬁﬂ"‘@w ng
appr oac ase

sfgr ed i nroPHETS P]% acttéeaesrrt%a%ﬁ %%@E&E&S Fham Fity | #prgﬁer%ﬂélﬁeﬂitﬁﬁtof

and
i nf or ridt i cthe ilmpmmstappmaphéaaswﬂmthers@ansu%ge statecnformaiien, ﬁ? ﬁ@gﬂ? Sored
configured,tfe %@E%étm&dﬁg A Gl GE ?Qnﬁtsr @ probed ﬁfcbrﬁfaﬁbﬂﬂb iimput dy thef t he
pl ant conput ed

he si mul ati ng rrea 0 The s s Sl
i s forned mpu@nﬁﬁlScS?dlaﬁé ap gufput means Hﬁ%@@{“‘gp %’ u Itpﬁé’red“‘f‘?‘f%afg%r %&
means S i sygeifoanatRE 1§ of HePlat comparabyake sinalatiepaidansShn assessment of

t he
[0044]

20 The storage means S1 is formed of a hard disc built in a computer or the like.
The storage means S is configured to store information that enables an assessment of the
steam usage state, including: whether or not the steam supply pressure is appropriate from
a viewpoint of an entire balance of the plant; whether or not the steam supply method is
appropriate; how a discharge of water of vapor condensation is performed; and whether or

95 not the water of vapor condensation is effectively sent to a recycling system, such as
boiler. Examples of the steam usage state information Jb (see Figs. 1 and 2) stored in the
storage means S1 include: information (e.g., flow rate, pressure and ternperature) of major
portions of the steam, such as steam generated by each of the boilers 4,5, steam supplied
from each of the boilers 4,5 and each of the steam supply channels 6,13 and the like to

30 each of the steam pipes 1 to 3, steam used by each of the steam-using devices 7 to
11,14,15,17.20, steam supplied from each of the steam-using devices 7 to 11,14,15,17,20
to each of the steam pipes 1 to 3, steam discharged from the vent pipe 18, steam supplied
from each of the decompression supply pipes 12,16 to each of the steam pipes 1 to 3, and
unknown steam which is a sum of a passed steam loss in steamn traps (piping trap, trace

35 trap and the like) connected to each of the steam pipes 1 to 3 and condensation in each of
the pipes; information regarding specification of each of the components 1 to 20;

10



steam usage state, including: whether or not the steam supply pressure is
appropriate from a viewpoint of an entire balance of the plant; whether or
not the steam supply nmethod is appropriate; how a di scharge of water of
vapor condensation is perforned; and whether or 25 not the water of vapor
condensation is effectively sent to a recycling system such as boiler.
Exanpl es of the steam usage state information Jb (see Figs. 1 and 2) stored
in the storage nmeans Si include: information (e.g., flow rate, pressure
and tenperature) of | ar ortian S8ch i t fhe poaeat ed
by each oftlpyes Biqeg@ng,g?%?agag%n%ag%q %%guﬁérom ]éach t?:zf%%ﬂ%e boi | grg 4.5
and each @éndritersst,einmd ipfotyativhangaiing orsr daganhend FeREVEOPST RN t he
st eam pi p%{sjﬂé1 tto 3, steamused by each of the steamusing devices 7 to
11, 14, 15, ¥FBH*" st eam suppl i ed from each of the steamusing devices 7 to
11, 14, 15, 100430 to each of the steampipés 1 to 3, steamdischarged from

the vepl PLPe 1% sRhERWSHARH @A, ih A6 Hakh dnboliaiBe dpsteat | RgS U y
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a sum of inforsativa Jotis input tpsthe Storage s é’p@“’(‘lﬁpﬁl 3 bPpEdy: race rap and
the Iike) ,Gonnechathcldd Badc@hpiticosileamiveletrdigha Seanalizeidauenslarin in

each of the pipes;, i1nformati %‘g& r%%ard'.na sgeeci fication of each of the
conponent dike prayideg: in thepeomgpulr def 3 gqogb(é \k

0 el ectrical generation anount
at each ofjpideg steam turbine power generators 7,11; and information

regardi ng power denand and r.eceived r Reie 5
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Y oa

i nf or mat i eBnskatddStoithe dbmbuoet, led 58 configuredetonreceve an ipgub 9§13 Sipgte Pt

CD- ROM df | ) ) 8y b
oo igaches ARRCHFRERE A epsten s sl pnne
di agnost i ordhwilike bagegiodSthe gtearTvsagengate ipfoamatian Jpg gntlys @fdﬁ‘g%rﬁw
board, a CBLBOM dplific ShpifadBliaR asSRRGEGiarld told thustenml ussitemsiid to ) in

O rec

configure cerve an 1 nput of i ngl e _or | ti,ple I f the

facil By jampmpyiviRg wm%‘hélkﬁplwﬁﬁl@ (s Pige ?iﬂh%"ﬂl@% ﬁsglé‘?idﬂﬁﬁfy’ a sear cher

or the |i g@pgsed on the steam usage state information Jb. For the facility
ap

| npr ovi ng roach, specific gpproaches .al as
illustrated as ikheFEDYIEHng Heqas) |‘ﬁ”TB°S§H%1f§p@§\§}%ﬂ‘§é%Fbc”g?ﬁﬁéﬂgﬁ?thfei el d

g2 (see Fi@mpaler aliicofipirtd tobienplesentiammiulative prograpsigredricthe siaas PRSneans
oo o Tl R IR i, il gl ot et
S’ Wimn' cnpitngians S2as chaotn st adhe STylalingrRnng; SPBPUSE MEHFUFHLEFER Js
's input tu%aéehsetate information Jy of the plant after implementation of the improving approach,

based on the single facility improving approach information Js and the steam usage state

information Jb stored in the storage means S1.

[0048]

25 When multiple pieces of the facility improving approach information Js are input
to the input means $2, the simulating means 83 receives one or more pieces of the facility
improving approach information Js selected by a searcher.

[0049]

When a single piece of the facility improving approach information Js is selected

30 during the selecting process, as shown in Fig. 3, a computing process is performed in

which the predicted steam usage state information Jy is computed based on this single

piece of the facility improving approach information Js and the steam usage state
information Jb.

[0050] | |
35 Examples of the predicted steam usage state information Jy as information after

implementation of the facility improving approach include: information (e.g., flow rate,

11



20 input neans S2 as shown in Fig. 2, the simulating neans S3 conputes the
predi cted steam usage state information Jy of the plant after

i npl ementation of the inproving approach, based on the single facility

i mprovi ng approach information Js and the steam usage state information Jb.
stored in the storage nmeans Si. [0048] 25 Wen nultiple pieces of the
facility inmproving approach information Js are input to the input neans

S2, the sinmulating nmeans S3 receives one or nore pieces of the facility

2, th g m:
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channel s @term BRS qoRBeqied o ?%Iﬂég e PR pes e %%ﬁ%&%ﬂ%ﬁgﬁﬁgfﬁ%ﬂam uged by
each of t hfpessiFarmdtonng siemgcelscnzcmgemraﬁm BBjoLT, 20eacht efathe SUAsE Fuskingr om
each of the steam usin 0 Gheefedptvest €amM
pi pes 19 t Poyer SLRHAICH gtlﬁa dnﬁf%%ﬁlc{nnrégﬂ % ﬁg‘iv%)%d%gaﬂgﬁgtgm §u§p|‘fb25 from
each of thenciecefthe plaat.on supply pi pes 12,16 to each of the steam pipes 1
to 3, andr@Q{lﬁom steamwhich is a sumof a passed steamloss in steam
traps con d to each of the steam pipes 1 tftg%?fnd condensati on i n, each
of the pipes; |Adtemat9mlmn’vh&§g§’(%%gn@1leeﬂeﬁsca anilily; BRPIMGEPPERE R ach

of the st e{ﬁ%’:ﬁﬁ%@ é"%élegt@ﬂ'q plthe Eeﬂ%ﬂtmg’:l ehcesi{ @k nshbiwaninrBigaddiang
an recelve

power dema power an 005 vely,

when thfio cnom’mmeg mr@@é% I%Pelffﬂf@lqdalﬂ "réf°§? *%ﬁp-‘reg“\%“ﬁ mé‘f}kﬂl &’éﬁ%%g Pﬁ:‘t%ef ;fr%?hg

I8, 3s . i ﬁﬁcﬂ%fc]gtmahb@ Bgkect g qmnﬂnmlstoagwsmmbltﬂd Facifity4, a
combi ni n process i rfo i c s o

the faci | iimprovipg arar %ahg%rﬁ'ﬁ{}ﬂn ?Srf \r@gffnl %c3£§u@?ﬁ%&gl |ﬁlergwtﬁ%ﬁgl ve

conbi ned ftﬁ@p}ddic&’ed Stdmi M3tige gtateipformation R isrcompitted based ODathé 010 ined facdd¥ut i ng

process | Sind} eévu?g approaclﬁ &'ﬂr&g’(wn Js' and the steam usage state information Jb.

20  [0052]

In the present embodiment, the selecting process is performed by a searcher
through selecting a specific piece of facility improving approach information Js from
among the multiple pieces of the facility improving approach information Js input to the
input means S2, on a display screen output by the output means 84 (which will be

95  described later) using a mouse or the like connected to the computer.

[0053]
The output means S4 is composed of a display or the like connected to the

computer. In the present embodiment, for example, when the item "(4) Repairing steam
leaking portion (valve, steam trap)" is selected from among multiple pieces of the facility
30 improving approach information Js,Js ... (the items (1) to (6) in the improving approach
display field g2 in Fig. 5) input to the input means S2, the output means S4 oufputs an
image G shown in Fig. 5 as a simulation result by the simulating means S3.
[0054]
In the image G there are displayed: a facility configuration display field gl
35 showing an entire configuration of the plant; the improving approach display field g2
showing facility improving approach input to the input means S2; an electric power

12



the predicted steam usage state information Jy is conputed based on this
conbined facility inproving approach information Js' and the steam usage
state information Jb. 20 [0052] In the present enbodi nent, the selecting
process is performed by a searcher through selecting a specific piece of
facility inproving approach information Js from anong the nultiple pieces
of the facility inproving approach information Js input to the input neans
S2, on a display screen output by the output nmeans S4 (which will be 25
descri bed | at er Si a i g‘e%ﬁ érf@fion

[ 0053] Théhsé’ Y &ﬁégﬁ%“%g%@%{:géﬁ%%@ﬂé ?Sﬁ'gg‘ﬁgﬁsp a@%é%ﬁ%%\%@??%?gogn cted
to the campuheof theplanhe gpeas demardrbisdlispban field gf sbowing| steany Aemand o i"ﬁ"em

"(4) Repaigingast @g,gepsaﬂéf@?% YR %.jlp{a%} e%%éﬂn‘t’ Bic GpRAMdlE 8 khowimgsethieatad from

anong nul tTple pi [ I mproving approach information

Js, Js ... sopplp amountend the like ¢fghe plant he i nprovi ng approach display field g2

in Fi g’(153 5%0(553?“'[ to the input nmeans S2, the output nmeans S4 outputs an

I mage shown'in Fig. 5 as, a simylation result by the.sinulati S3.

[0054] In the i Aagddition f%éw@aarbe%ﬁép@ e@PHéer%%P‘i%?ec°8ﬁ¥PPﬁ%ﬂr?a?%%g‘§

di spl ay fixﬁhﬁregére%o%gp? W ﬂfﬂ_fadlfilé@rﬁzdnﬁgﬁaﬁaﬁ 'tﬁsgﬂlamﬁ:em\gloz_usa stevpl tadies 21 fie )

i mpr ovi ng _appr.oac i S el d, wi ng _faci : c

i nput to L2AEVHRRare ?’Pé‘é‘ﬁg‘fészdesgﬁa%'ﬁ]é r"lngn?)‘g'g&;atﬁff& Oﬁ%%&# el 3 : gés oW ng

pover denishs 1r 9 itheathknowe steaniumnduna fist eatlepipe beiak oftairad-asiacim f@wgaﬁlﬂe of

the plant; .a steam dengnd et c d] . | ' ' daedigyd the

like of tREaasieH. SR8 %?%Wtqé?%aﬁq%s%%% %@Sﬁ&?ﬂ%@”&?@ “3"?’5??233 field. g5

showi ng t ebahectdde eomthes oqpdspomding steasm gipehand AR cmfun (96 S48 10SSC h? I n

addition t ' L2 Sss e ' khe conponent
SR auP ek (fuel R PR

descri bed © ere 1, the y configuration display
field gl 408%]shows bodies 21 to 23 which are assunmed as destinations of

U{lknovvn st e?n} anfpyrd Y}ibﬁj@%f%ﬁétpgf'ﬂig{tﬁfﬂﬁ}g%ﬂie@i Be23 %n :hb Rciliheonfigkration
st eam anount for, each .pipe beipg o ned as.,a sumto value :
passedbst ehigplasofieldagle dnformation, 8{?5‘1@ @E‘?‘F\ iplefaeniion ?S{bf’r@%lﬂ%i %Ra%‘ ginpg ap
2’? ga%hfols? bgﬁogglggﬁg gﬁ?&?&ﬁ?ﬁw& i mEmg s?ﬂeduppp’r e & ga%iggngr ng
st eam pi pémpfw&m%ﬁfﬁﬁénwf&‘ﬂ?ﬁ ?@prg?clhég%ﬁ g&tlﬁ%@?@d ayO%%pE% Tto 23 in
the faci | igfythe anprogingadppeoachy] Svidéls pifagmatios| wayyincludarvspemnernt dEhbPSSREJ
after | rrpltﬁrr(r)%gmh ald gor}reggontdﬂ'xeg di8fihy bbdy, AP 5N, steam temperature (°C), electrical

20 generation amount (MW) and the like.

[0057]

In the electric power display field g3, information before and after
implementation of the facility improving approach is shown in a table in a right-left
double column style (left column: information after implementation of the improving

25  approach, right column: information before implementation of the improving approach)
with respect to power demand, received power amount and electrical generation amount of
the plant (MW),.

[0058]
In the steam demand etc display field g4, information before and after

30  implementation of the facility improving approach is shown in a table in a right-left
double column style (left column: predicted information after implementation of the
improving approach, right column: information before implementation of the improving
approach) with respect to steam demand (t/h) of the plant, vapor amount at high pressure
(in the present embodiment, displayed as "50k"), vapor amount at medium pressure (in the

35  present embodiment, displayed as "15k"), vapor amount at low pressure (in the present
embodiment, displayed as "2k"), vapor amount discharged from the vent pipe 18 (in the
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approach is shown in an upper-|ower double row style (upper row.

i nformation after inplenentation of the inproving approach, |ower row

i nformati on before inplenentation of the inproving approach), which

i nformati on may include vapor anount (t/h) passing through the

correspondi ng di splay body, and if desired, steamtenperature (C),

el ectrical 20 generation anmount (MAN and the like. [0057] In the electric
power display field g3, information before and after inplenentation of the

fact |11y LABEANEDOBRROAGIECH S BRIL) IndubiBRG ddinfralib 01 of BEtplandoubl e

col um st F ormati o ter inplementation of the
| mprovi ng[Q(EQépproach ri ght colum: information before inplenentat | on of

the inproving app ﬁﬁ%roviwgtappfo%éﬁ’%%nﬁ& lafl R, infpakS@oD tokity

anount and el ectr| ca

on anount of 058] Ilnp th
st eam demémgroying afipsqac W&Fﬁﬁfﬁdﬁcﬁtﬁ%ﬁfwgw ?rﬁrl@s%@ﬂt%’ 3%33 of 11

| pl e”Fnt hd Bkl ﬁ?ﬁovﬁﬁgtaﬁﬁrbaehl ARireition Isigoas thei ipstmemsi $2 aldim’ﬁhl n a
right-Ief ou

tyl | ef t t

1ol errent sbeakiposes R IHHIABTIREEE G POSIOR STFREEEs Y PR Rl f o o
I( {T}th)erra[lt téiﬁh (baélébtéﬁ fdrhﬁlpldgiirbrngﬁn% Eﬁe se@@:lnhh g @ediessirt the rsaqumg meanst $%am I ethend
enbodi nentwore"r S}Br&?fy TaYng gpprogch Iy a%g%sgfa?ﬁe‘f%% i um pr epﬂé g’%ggg(?fnth?he 35
pL esent erRaliy B by dovmig sgs;irea/;hdnﬁmmﬁkbg) pategqyp Anpaibrte iEnut MeANHP 2 BB (i n
t he present odi me i SETDIMRS rom
t he \F/)eﬁt ﬁﬁ%%l%mwrﬁ%th%é presen mﬁ%ﬁ?}%rﬁev%g%%mspl aygﬂ%%ﬁ?& g&e
unknown stusednin ahé @otiutation thyeths simulatingomsans B is BahlG ¢S

f f h
| nf or mat | &gsggjogp @qﬁgmsﬁéﬂ ¢ fron! %Omm@rplafes FCthb | thtlity Irfﬁﬁmvmegawmc

s displa ng characters ased on nult e. pl eces of
the facil |WMWWW@@DM&EW¢%F’@PW@ ds input to the i nput neans S2,
al ong wit Ogétgckboxes each indicating whether or not the correspondl ng

r

facility i vi_ng appr.oach |s sel ecte

procedd in the @%ﬁ!ﬁ g’%lﬁti’a%%’ﬁg yeggnoyny, © gt‘it"} Iay%#dog? t%ilnsfg% r@%%ﬁ%ﬁg
appr oach lﬂﬁpéffm& Ilglﬁﬁit fdﬂtaﬂin?hﬂdn&itﬂngﬂxhdﬂn@rmhg approaghi ulu® v@fstftmamz;g| lity
mprowng i nf or mat i 3 e i s
oLt put 16 RS <08 ini ey e CrandPhy okt b B bubfubl Sk MouiPR il |
appr oach isedat supplyomdunt)cae elgovry  used in the conputation by the sinulating

nmeans S3 L;ﬁ%éjgstl ngui shabl e (specifically, visually distinguishabl e) from

the nul ti i eces of the facility inproving approach oryation b
cat eg@0y i nput tTo putdt another wayawbesp searcher selects the 1tem (4) ah

approach (specifically, a searcher clicks a checkbox for the item (4) from among the
improving approach information display field g2), the simulating means S3 selects the
facility improving approach information Js related to the item (4), and based on the
selected facility improving approach information Js related to the item (4) and the steam
95 usage state information Jb, computes the predicted steam usage state information Jy after

cility impro

implementation of the improving approach.
[0062]
In the present embodiment, for example, in a case where the steam leakage is
eliminated, the simulating means S3 computes that vapor amount related to each of the
30 display bodies 21 to 23 (i.e., unknown steam amount of each of the steam pipes 1 fo 3) is
reduced, and in association with this, computes that amounts of vapor supplied from the
first boiler 4 to the high-pressure steam pipe 1, vapor supplied to the first steam turbine
power generator 7, and vapor supplied from the second steam turbine power generator 11
to the medium-pressure steam pipe 2 are reduced, and further computes that the total
35  steam supply amount is reduced by 12 (t/h), the unknown steam amount is reduced by 17
(/h), and the unknown steam ratio is reduced. Then, the output means S4 outfputs the
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[0060] 15 In the total steam supply amount etc display field g5, total
steam supply anount (t/h) of the plant after inplenentation of the

i mprovi ng approach, unknown steam anount (t/h), and unknown steamratio
(%9 (i.e., aratio of an unknown steam anmount to a total steam supply
anount) are shown. [0061] 20 To put it another way, when a searcher
selects the item (4) as facility inproving approach (specifically, a
searcher clicks a checkbox for the item(4) fromanmong the inproving
approach i.nf or i on.display_fie T8k ans S3 selects the
facility |%3%gaﬁ%§wﬁ|b‘bhééﬁ¥? %@%@%ﬁ\mﬁ@ﬁrhglsat eg tgo e%% item (4), and
based on t{bes3]sel ected facility inproving approach information Js rel ated

Lo e LEem (4) AichdelohBaT: Authaumest Bhe il of Mo iind sk il i e

predicted steam ornmati on

i np at on of t he
i npr ovi ng caflpetingc ldraif 0 06H3lly rhiddea ;bb’efr@@kﬂgerﬁsb’él'"n@ﬁfl @geg ?
case I R@e Sty adilﬁ ﬁib "
}[A’gs t%ﬁ c{f'&m}% e s‘%&!ﬁfﬂ‘ﬂ?h% AAing Helidk '?@l&d-prés e Ell %a catidn

conmpu or anount d tQ each ér% bodi e‘%n%l to
23 (i.e., aufeiimprasns AARATH, @FS@H&WD&W@ é"n%egq &)L
redu?:edd ]?aﬁs Blhﬁﬁ“é%f tﬁh'lgﬂ‘s wﬂabnteﬂ;m)h@pﬁﬁwe@ﬁbmmemmwbmmb wmpmed
supplie mt i.,rst boiler to.t i ressure .s e apor
suppl i ed tfaciliffe improying; (aPBFPREY, 15‘? \(/av]é %@ng)ragﬁ or” th1§ %ﬂ/bgtlil)egr f%m li ed
fromthe qﬁg,pmu S b eadtuinﬁbrnﬁup@wgrangahemmrusage statp mfmmagm&lmqw@slmre
st eam pi pe

duced, and_ furt I
suppl y Oanﬁl]?ltpr?dg"t?‘gdffé’é’dh% THY HIE atfq%"}’;ﬁ%ﬁ \/\h:l/r;:p&1 %?%%mga%&%élﬁgﬁﬁgﬁgced
by 17° (t/dp))roaalild Thee,, thelomtput mam@msdhe imageda ckewn THEE, 6 ahe sigimation
means S40ut‘ﬂt hgmg%tm 3q‘?shownln Fig. 5 as a simulation result by
the si mul dETHEPHESS g% Al ternatively, when a searcher selects the
I tens "(1)[09&4,]eal | ng flash steamfrom collecting drain initially hidden by
cooling tover” Zbarchbd chﬁwmeqeen@ﬁ'(s)w@@ istemnpERAIYYser Sdredrawing i .

flen @
heating device to ?owpressure ste ifi,cation: a
i npr oving lappressety, steare 1@ icallech @A %%%ng IF‘?F@{S AR o %ﬁtﬁo foartbh?ﬁ%e
It Tpr o 1) ng b(t ypgra?,ﬁﬁamyﬁ reaﬁlgf rlﬁc];l,sthefsxmﬂaung emeang $3,fr®) seloots the nmhgs
arn . the co aci ch. 4 s',
and based BWIP¥Rg aEB‘i?B‘F OIF%OPIJLSYT)f ﬂg%b "géggég’@h%dn%rm |€(1)l{rglﬁ\]s and
State ?ﬁ?‘o‘?’“ﬁ??‘é’am“f’ﬂf‘m' PRty ““”"m”?‘”ﬁ?‘?ﬂ “@Zﬁsﬁmttﬁ*@?ﬁ?ﬁwe
en
g‘é’d 0 dropr q: ﬁg%é&% B.ﬁ)rﬂlanb r%ﬁ WeNYteamP RELH3 te

t he out put as.a s|nmulati
20 information Jb, computes the predicted steam usage state information Jy or
implementation of the improving approach. Then, the output means S4 outputs the
image G shown in Fig. 7as a simulation result.

[0065]

When a searcher selects the items "(3) Increasing diameter of compressor turbine

- 25  piping to reduce pressure loss and used steam amount" and "(6) Terminating steam turbine

and preferentially using low-cost motor-side pump to save electricity expense," in addition

to the items (1),(2),(4),(5) as facility improving approach, the simulating means S3 first

selects the facility improving approach information Js,Js ... of the items (1) to (6) and

combines them to obtain the combined facility improving approach information Js', and

30 based on this combined facility improving approach information Js' and the steam usage

state information Jb, computes the predicted steam usage state information Jy after

implementation of the improving approach. Then, the output means S4 outputs the
image G shown in Fig. 8 as a simulation result.

[0066]
35 To sum up, the simulating means S3 is configured as any one of the followings:
to compute the predicted steam usage state information Jy based on multiple pieces of the
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result by the simulating neans S3. [0064] \Wen a searcher selects the item
"(5) Using steam conpressor for drawing in 15 |ow pressure steamto
collect and effectively utilize the steanf in addition to the itens
(1),(2) as facility inproving approach, the sinulating neans S3 first
selects the facility inproving approach information Js,Js,Js of the itens
(1D,(2),(5) and conmbines themto obtain the conbined facility inproving
approach information Js', and based on this conbined facility inproving

approach i rmation Js ifaf ,
conput es tig%l?ﬁ’r’é%ﬂrewgl aglfrgﬁﬂjt H]E tugﬁrf% e n?or mat ﬁu a@r g@%&@& ot®.or
i mpl ement ghb@piceks bithe tfmixty\nmpgwmgﬁnpmhh infhepationts fES’EF! poengakiplediessst put s

e oin gaar ch
o ek 2 R o G gl gt o %ii"%%ﬂ“ﬁr; g
to reduce qomgmtuthe pm@swdrﬂﬂem@ga@tg@;mlgmﬁgm ¥ ase( ﬁ‘ﬁ?q #& ehm
° ; Eacility
LurDing . gy Rhel SRR hibrkiahiel) 0 ORSofiBiner malife iegest of e Gl

tion_ 1o the itens (1),(2),(4 f |I|ty
i npr ovi ng mmmhppnoh@l gwfﬁun%ﬁqnnés e an NS tPn&Qt @%FG@{'%)S? ?%@P
l rrpmrjow ng % gf ; _ achém{orm_aﬁfm fdhend teeommpfiity theq:r(cﬁ()tedistdam
co |nestemtoot|nteco in aci i LRI OV
i nf or mat i oragestate Apfgrmationalydas rt‘ﬁ‘?§°’€§ ?ﬁ%&?é‘@?f‘%‘?’% aI:ﬁ’prow ng appro ach
informati g Js' and the steamusage state information Jb, conputes the
predi ct ed stgﬂm usage state information Jy after inplenentation of the

| npr oV oach. Then, the output neans S4 outputs the _image .G shown in
Fig. 8 as a si nuha:tddmﬂ;ﬂxemmput[xﬁ%ﬁ]sﬂf swﬁﬁgm%t@@um%eat@%ﬁﬁlﬁq ans

S3 d f. t d

st eam ueadaeln rEPR R RSl ipicialh g bllfiry sad AR TY "%S*f‘m“@ﬁ% et

facility isipuohtinggneppiSSatie pwﬁwi&éaﬂf:@n uyagq Ffﬁ?tm% ®. (5

sel ect oneg il %Egrfeaﬁ% €55 A stehif dsBgd dthiednformRatR Jbgst@ﬁ@mehtomg‘emwm i on
g

Js from and preces,  of the facilit rovi roac

.nforrﬂ@t.ansmshamperttbattth@chﬂﬁmmm @f%?ﬁﬁwfr%%‘b% t??%‘to ?’2&“‘% ‘ed

st eam usagg, F? tRon! B e BhuRAnd ¥nddas &3 @msﬂmgusm&etfﬂnh m:impletmefﬂs pfrtheovi ng
!

bt ovi ng SEOROT AR ShurREstoRIoTEaen oy Cpagrh nnb RS S BB S201 O1Y
obt ai n t hejgpoggnbi ned facility i rrprow ng approach I nformation Js' and to
conbi ned PZCP{ YT SR b SPoGunE ey iadt SRty SRSRRY Aokdfy to

20  the present invention will be descnbed

First, with respect to the target plant, a searcher performs a current situation
survey on the facility to assess a steam usage state of the plant.. In this current situation
survey on the facility, the searcher actually diagnoses the steam pipes 1 to 3 as well as
steam traps, steam-using devices and the like connected to the steam pipes, using a

25  diagnostic device or the like, or predicts a deterioration state using a blueprint or the like.
In accordance with the diagnosis result, the searcher obtains the steam usage state
information Jb as described above. The searcher then assesses the steam usage state of
the plant based on the steam usage state information Jb.

[0069]

30 . Preferable examples of the steam usage state to be assessed include: whether or
not the steam supply pressure is appropriate from a viewpoint of an entire balance of the
plant; whether or not the steam supply method is appropriate; how a discharge of water of
vapor condensation is performed; and whether or not the water of vapor condensation is

effectively sent to a recycling system, such as boiler.

35 [0070]
' " Second, the searcher input the steam usage state information Jb obtained by the
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10 [0067] In addition, the output neans S4 is configured to output, at the
sane tinme, the facility inproving approach information by category used in
the conputation by the sinulating neans S3, the predicted steam usage
state information Jy conputed by the sinulating means S3 and the steam
usage state information Jb stored in the storage neans, 15 in such a nmanner
that the facility inproving approach information by category used in the
conputation by the sinulating nmeans S3 is distinguishable fromnmultiple

pi eces of the facjlity inprovjng. appr,oach 4 nf L en kLpput to
the input CH%%H’?@@“[SB%’G’@]%BI{E?%FE%ES)ﬂjﬁtsﬁ%gfaﬁ%&%gég‘lrl ghi l;%e gt%&gg%ér%:asga Eﬁpf or

i Tpr OVi N j@fofAgidnl Ib)nfe eothdishgulition RBterh® igntersé int the stossgeitaerndSH  be

descri bed. @ﬁst, with respect to the target plant, a searcher perfornms a
current sil?4ddi on survey on the facility to assess a steam.usage,state of
the plant.. In Eﬁlh&ocdaﬁc@withshctﬁmwgeﬁtﬁfweythéﬁwgﬁ:ﬁtﬁﬁet@@ﬁ@ ar cher

actual ly di agnoses t t Pyl baSrealiicdabaded ais his/h
st eam usi %lb‘: g%a\ﬂ: eésasgﬁléesst %:ﬁklﬁbg%%gﬁoﬁé% ggﬁt%%é%atlde stg .pl pes, Ufi r?gq:; 25
di agnost i expeeience opthet ke, lahd dnputs ther Beiliey @EOE@BMQQQ%P@?% SIS a
bl uepri nt 5@{%%‘%%&{ %%gg?gg&mr%@ﬁpsw th the diagnosis result, the

sear cher am usage'state information Jb as descri bed above.
The searchh@d72lhen assesses the steam usage state of the plant based on the

st eam usage st a{ﬂe%,nﬁygmgita@ sﬁgulaﬁ@f?@%tema% ‘Fﬁ abachd] perﬁ»rmmﬂneifnmﬁvinae |
st eam usage state to be assessed ingl ude; et her. qr PPl y
pressdfe SERBRE piptk sEElsH, gheviﬂi Bﬁe&t Stg?’marlilsaé%?ti%%e ba %rh:%%o%f %'flhe)tS

pl ant; WhelRRncRkto8 of tHedmpi@ang aptrpach, amt based bs tappmujsticaresulthemdycts a

di scharge of wa g;e of vageOf ﬁﬁy%ﬂ%%o%p&&cﬁ%ﬁ%m; 1200 coificRion @F not
t he wat er SS?‘@/QE YOHPERE IO 5P e % Cti vel y sent to a recycling system
such as bahd predicd 1QMAY QjagBatapnrtgatdieg se itewrorrernapding Rdhe Fieaim UREHHAE: at e
i nformation Jb .qbt ai ' ion survey on the
facility, a?%?ﬁﬁﬁ‘%@%@ﬁ‘gf?%ﬁﬁ%%%@ he tgtéleféac?ﬁﬁslusage state information Jb

i nput 160 t[B@73Xi mul ati on system S is stored in the storage neans S 1. [0071]

I'n accordance wig LEWD HRAGE nSindE@ @F thelkestRiN platg ehesteatoher may
i nformati on Jb, StpEm{ﬁE@ygearcher as uma% Jacjlity.

realized lsagesatialy Hihewhsimulghiqne TPRNE o 165AT § k[Ef%,ﬁﬁIB drp?er\?ﬁ{}?%fata%re?%glé H)t Se
| MPr OVi NQ ;APRSGRE BopirSich ififdkinaion) 55 (i ., thkeimsge (G butpetbys tE>uputirhesns Stk 4t i on
system S. simulation result by the simulating means S3), or simulation results regarding the
20 combined facility improving approach information Jy' obtained by combining multiple
pieces of the facility improving approach information Js, and may search an appropriate
facility improving approach while taking wishes of the owner into consideration.
[0074]
[Other embodiments]
25 Next, other embodiments will be described below.
In the embodiment described above, the output means S3 outputs both the steam
usage state information Jb before implementation of the facility improving approach and
the predicted steam usage state information Jy after implementation of the facility
improving approach at the same time, as the simulation result to be output with respect to
30 the facility improving approach information Jy. Alternatively, when the simulation is
repeated multiple times, instead of outputting the steam usage state information Jb before
implementation of the facility improving approach, or in addition to outputting the same,
the predicted steam usage state information based on the simulation immediately before

may be output at the same time.

35 [0075]
The output means S4 outputs the image G on the screen of the display or the like
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[0072] Then, by using the simulation systemS, the searcher perforns an
inproving 10 sinulation that sinmulates the predicted steam usage state
information Jy after inplenentation of the inproving approach, and based
on the simulation result, conducts a search of the appropriate facility

i mprovi ng approach information Js, in consideration of the predicted steam
usage state regarding an itemcorresponding to the steam usage state
assessed through the current situation survey on the facility. 15 [0073]
Specifically, to the er [t t Neirgegecher
may sequéhPWRIM fhes V}ﬁtﬂﬁ’:ﬁtli‘%fa?rg%ﬁr ggﬁ tagaraheﬂeélglg%% ]?ﬁse%rrtgﬁt(l’ep% e pl)z%es of
the facilij eGmra)p'ap&goﬂhpﬂxkach information Js (i.e., the inmage G output
by the outﬁbﬁ]s nmeans as a sinulation result by the si mJI ating neans S3),
or siml atl ]results regarding the 20 conbined facilit roving. approach
i nformation Jy' Amathokdrbdisplaying thedmags G greut By doeo ut ?Ufa‘-ﬂ‘ ](F;?e

i mprovi g ¢S gad ¢4ticus Pyt metheds daadkel ity
[ rrprow ng 13%%?%%0‘% \kﬁ%é@ d?ﬂ%nlv%esscﬁiggdgfg&t e owner |dﬁpo consi derati on.

[ 0074] [@pphederrbodl ments] 25 Next, other enbodinments will be described
bel ow. enenbodi nent descri bed above t he out put rreans S3 out puts both

t he steam us estatelnformat on Jb before, i, Eéfsl“ty
i mpr ovi ng approaz’t;Il‘i‘?@}ilﬂ!1 for isporige dbe sy W%%Ws‘g‘g’ e |n S%frtr(g%g@m

after i npl @MRYALnARIAH ohbeén ﬁﬁ@nhbdd;mentrdasmhedgtbamrauédhn@ts metbodsagaa Bej ne,
as the simulgtion result to be output with respect to 30 the faC|I|ty

i mpr oviGng ‘%Pﬁbf*‘@)ach information Jy. Alternatively, when the sinmulation is
repeated nultiple tines, instead of outputting the steam usage state

i nformati Ql?lfigﬁl'lglgf ore I enentation of the facility inproving approach,
or in addi ng the sane, the predicted steam usage state

i nformati doOBslsed on the si mul ation.i mredi atel y before may be output at
the sane ti ne. Atiapeingnt bf variage sSamAusinge
screen of the dis el[ggsé&t ﬁ?@ %@y;g shown in the enbodi nent descri bed
above, 15ancfaaillltle$n%1n$$¢éﬁl%s 9élg , print) the imge G on a paper
or the Iike. [0076] A nmethod for dlspl aying the imge G output by the
output means S4 is not 5 limted to one in the enbodi nent descri bed above,
and various displaying nethods can be

18



applied. [0077] A nethod for storing the steam usage state infornation Jb
in the storage means Sl is not limted to one in the enbodi ment descri bed
above, and various nethods can be 10 applied. Industrial applicability
[0078] The present invention is applicable to nanagenent of various
steamusing 15 facilities using steam such as chemcal plant. 18 CLAI M5
1. A steamusing facility simlation system conprising: storage means
configured to store steamusage state information of a steamusing 5
facility; nmeans to which facility inproving approach information of
the stea facility is input; sinulating neans configured to conpute
predi cted steam usage state information of the steamusing facility after

i npl enment gt ion %%&%_E%%%iwsﬁgg%@%%@ﬁ% ifghe 10 steam usage state

i nformati oh of usi ng Ity stored int st orage peans.and
the facility i npiomge mpanperrdieted tﬁfs&fﬁﬁ@%ﬁsﬁwwﬁ%gwoPﬁ’g&tS%@g and
out put, Megns: onfigured to output the predicted steam usage state

5 0 e byat cinpatmeeh incHTaeh Bel POV iR ABPTet ST SPIAEA DY Y b EiE "
: ) 3 ting eans |
g?g;:}«?ﬂ;?ﬁ‘gﬂ%éﬁﬁ%t :f:he p_red: ct edtsteam ufsage state information of the
. acl | . er i e ation of .t ' ' U RPRERAG ased
'?E mul tiple pi eé%ﬂ&ngtq%?nﬁée Wé}?pq (f%l?%\;? R"gedbfgegir%%ﬁ%lalﬁleor mat 1 on IB(I’)I%U'[ to
el B B et ot s mhe
. h at -~ i 1 i . f
L B8, "m0 SaS RS B AL E RIRY SO PR and
1(‘: g?rlp L ![ te yt hmeaxﬁ,?\]eagmlﬂg:angapproaaﬁmfmummﬂ)ﬁb@tth@ BPEhacausptRd neans, and to
i : o L
facility after P%phfeﬁéﬂf\ste%gfig%%gio ?&lghﬁhb?gé\ﬁﬁ@d apprg!gc %ggg&?\aﬂ?ﬁgg
sel ect ed ﬂmﬁwam-ysmafmdﬂVﬁngQ@d&mﬂP%@gPaﬂﬁgé@ ‘ion. 4. The system

according to claiml1l, wherein the sinulating neans is configured to

combine nultiple pieces of the faecility .inmprovin rQ ' '

i nput 180 2he i nple SYFHRAECATEINGLP %mc]e%‘fheggﬂ%?ea%‘%“f g.‘ﬁ%?%@%"gﬁ pfpggch

i nf or mat i QBmpafedtht Qpré@bRd teah @sage state information of the steam-using facility after
implementation of the improving approach based on multiple pieces of the facility

improving approach information input to the input means.

20 3. The system according to claim 1, wherein the simulating means is configured to
select one or more pieces of the facility improving approach information from among
multiple pieces of the facility improving approach information input to the input means,
and to compute the predicted steam usage state information of the steam-using facility
after implementation of the improving approach based on the selected facility improving

25  approach information.

4. The system according to claim 1, wherein the simulating means is configured to
combine multiple pieces of the facility improving approach information input to the input
means to obtain combined facility improving approach information, and to compute the
30 predicted steam usage state information of the steam-using facility after implementation of
the improving approach based on the combined facility improving approach information.

5. The system according to claim 1, wherein the output means is configured to
output the facility improving approach information by category used in the computation

35 by the simulating means and at the same time the predicted steam usage state information
of the steam-using facility computed by the simulating means.
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30 predicted steam usage state information of the steamusing facility
after inplenentation of the inproving approach based on the conbi ned
facility inproving approach information. 5. The system according to claim
1, wherein the output neans is configured to output the facility inproving
approach information by category used in the conputation 35 by the

sinmul ati ng neans and at the sane tine the predicted steam usage state
information of the steamusing facility conputed by the simulating neans.
19 6. The system according to claimb5, wherein the output neans is
configured to output multiple pieces of the facility inproying_appr,oach

i nformati ah by cHieegsten acgudingdo déim bnpbereire thes oRtals meAnsaisneondigired Hat a
‘pi ece of th ids dat Ve L 30 ' HRaidRYhCatk Mpusied i n
Fhe. comput AT A e B BB e e
facility ithprioputnmeagspinoseth anmennast thath appiee Ob JBf ;wrﬁiau PO ViDgAPHTPAS G
means 1S dhidiagél s02RMegory used 18 By SbiffhiRAGH bYIY sintuling Megnsoford|aiomg 1 0
6, wherein the output args.l,s_ 10 conti gur d_mté,o 0 tgt{% t he steam usage
stat e i nf arwiiiplecpicess afffbe dacilith imyrengng &E&Pﬁ‘ﬁﬂ/ ?W&H i c%%?’@%goe&%eans
and at th%ﬁﬁrﬁeﬁmgtﬂg@mg_ct ed steam usage state information of the
steamusing facility conputed by the sinulating neans. 8. A nethod for
searching an approach for inproving a steamusing facility 15 conpri sing
steps of : i agnomiengsteheackbriing tsanygodeadf ¢laims, 1 emd, whereth ba catpik MpABS IS

result, condycti a, current sijt 1.0 1 I il it
for uas@es O gﬁe@?%g‘ﬂ%ts Séteg?lé"lts%g%o a #ﬁﬂéﬁﬁ?lﬁéﬁﬁﬁﬁﬁ/@ggg%ﬁbnb g
facility ithpsorigegnesnpendhetthe sabe timethe pradidiedsyienns Hsaggstate indprmatian of theo

tat f th i i : h th t situati
state o %ﬁﬁﬁ%@#ﬂ‘?%‘fgﬁﬁfeékkﬁh%m nledhOUY e current situation

survey on %e ucting ah inproving sinulation for
sinmulating a predicted steam usage state of the steamusing facility after
| nplement g ion of hBgod %'k'ée&aehinlgpa@apga)aeﬁpfoeai@dpmviagoh seanshing fadiity
appropriate facility 1 nproving approach based on the predicted 25 steam
usage 16t ate@mpTIsEIRSIEPEOkm using facility obtained by the inproving
simulation. 9. THigndkihp At feanugingJadiitycaal pased omva elizginnsia rasulbwndictinge

followng is assessed as the st t . i ilit
through ¢ HEEGF REAROLFHE POl SHPTL B oty AStRene s R G ue flte orBEC | Y
pressure iseanppsiogficiitg; from a viewpoint of an entire balance of the
steam using f aC'a'sét}rXihg (abf)amw}mhﬁ'évﬁé aBBfoa@h 8 ﬁépaaﬁﬂaf’t)é(seg%hrlﬁ@ stefm usage

appropri at e; o
20 state of the steam-using facility assessed through the current situation survey on the
facility, and conducting an improving simulation for simulating a predicted steam usage

state of the steam-using facility after implementation of the facility improving approach;

and

~searching an appropriate facility improving approach based on the predicted
95  steam usage state of the steam-using facility obtained by the improving simulation.

9. The method according to claim 8, wherein
any one of the following is assessed as the steam usage state of the steam-using
facility through the current situation survey:
30 (a) whether or not a steam supply pressure is appropriate from a viewpoint of an
' entire balance of the steam-using facility;
(b) whether or not a steam supply method is appropriate;
() how a discharge of water of vapor condensation is performed; and
(d) whether or not the water of vapor condensation is effectively fed to a

35 recycling system including a boiler.

20



(c) how a discharge of water of vapor condensation is perforned; and (d)
whet her or not the water of vapor condensation is effectively fed to a 35
recycling systemincluding a boiler. 20 10. The nethod according to claim
8, wherein in the inproving sinulation, the predicted steam usage state of
the steamusing facility after inplenentation of the facility inproving
~approach is sinulated with respect to a plurality of the-facility inproving
approaches. 5 11. The method according to claim8, wherein in the inproving
sinmulation, the__predjicted steamu e state .of. t he st eam uUsj Acihity
after i npll@ment diFJACHPd @EPTAEE; 19 ?%i?rp‘?’%ﬁ?’ﬂgmaﬁlﬁr'gggﬁwflg gélﬁgrrlﬁ{lgxge%bw th
][ espect ][ (g,réali@e@ ﬁeﬁm ﬁﬁaé@th :of thel stqatreusing fafljty afiehimplerbentation ¢fithe &cddy ed
roma plyrality of t aci | i L [Apr ovi P P od
accor di ng @Bmé'h%% BWJO%@' & ﬁjﬂr’ﬁ\sat%i %n{%llfSp %gétgg‘llo h&?ﬂﬂfﬁg ﬁﬁ%ﬁpﬂ%ﬁ‘pﬁﬁh@

si mul at i oappiohehesr edi ct ed st eam usage state 'of the steamusing facility
after _inplenentation of the facility inproving approach is sinulated with
respec? to a conbined facility inproving approach obptained by cqnbit?li ng a
plurality 18f thdheamethpd yaceergingyvionglain 58, aphereiacinethe mproving smulation, the

predicted steam usage state of the steam-using facility after implementation of the facility
improving approach is simulated with respect to one or more facility improving approach
arbitrarily selected from a plurality of the facility improving approaches.

10
12. The method according to any one of claims 8 to 11, wherein in the improving

simulation, the predicted steam usage state of the steam-using facility after

implementation of the facility improving approach is simulated with respect to a combined

facility improving approach obtained by combining a plurality of the facility improving
15  approaches. '
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