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PABHOBECUA

(CTAPC)

JIsl pellleHus] 3TOil 3agauu B
HTIT "Tpy6omposoxa" pa3zpabo-
TaHa MporpaMMa pacuera Terio-
(usnUecknx CBOWCTB MHIUBU-
aJIbHBIX BELIECTB, cMmecei
WHIWBUIYATbHBIX BELIECTB, CMeceil ¢
HeTSIHBIMU (PaKLUSIMU C YUETOM
¢azoBoro pasHoBecusi — CTAPC.
IIporpamMa ycmemHo paboTaeT Kak
CaMOCTOSITEJIbHO (B MHTEPAKTUBHOM
pexume), TaK U B BUIE BBI3BIBAEMOIA
OMOMMOTEeKNM, BKIIOYEHHOW B COCTaB
TexHoJornyeckux nporpamm HTII
"Tpy6onposon", Takux kak T'MJIPO-
CUCTEMA, TIPEOKJIATIAH, I10-
TOKI®. IMnanupyercs BKIOYUTH €€ U
B paspabaTbiBaeMylo ceifiuac HOBYIO
MpoTpaMMy TIPOEKTUPOBAHUS TeTLIO-
BOIl M3014UMU 00OPYNOBaHUA U TPY-
oomnposogoB. CTAPC mo3BoisieT
pPacCUMTHIBATh TEPMMUECKUE, KaJOpu-
yeckre (MJIOTHOCTb, TEIIOeMKOCTbD,
SHTaIbIUSI) W TPaHCHOPTHbIC (BSI3-
KOCTb, TETUIONIPOBOIHOCTh) CBOMCTBA
IIPOJYKTOB.

PaccmMoTpuM 0coOGeHHOCTH MeETO-
MK TporpaMMmbl. B ocHOBY pacuera
TEPMUYECKUX u KaJOPUIECKUX
CBOICTB BEILIECTB TOJOXEHO €IUHOe
ypaBHeHUe cocrosiHust [mpiidenbue-
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KTHPOBAHWE NPOMBILINEHHBIN 0bBEKTOB

CUCTEMA TEMNTO®U3NYECKUX
ABTOMATU3NPOBAHHbIX
PACYETOB CBOUCTB
BELWIECTB U ®A30BbIX

IIpoekTHpOBaHNE TEXHOJOTHYECKHX O00HEKTOB HeE-
BO3MOXKHO 0e3 3HaHus TemioGu3nIecKuX CBOICTB
HAYAJIbHBIX, MPOMEKYTOYHbIX M KOHEYHBIX MPOIYK-
TOB NMPOU3BOJCTBA, onpeaeneHus: ux (pa3oBoro co-
CTOSIHMSA, TOYEK POCHI M KMIIEHMS WM T.N. Takue 3HA-
HUS — OJMH M3 OCHOBHBIX "KMPIHMYMKOB' mpouecca

MPOEKTHPOBAHMS.

pa. DTO IOBOJIBHO CJIOXHOE YypaBHE-
HME, CcOCTosllee M3 Tpex obsacTeit,
KOTOpBIE OIMMCHIBAIOT TIOBEJACHUE BE-
LIECTB MPU HUZKUX U BHICOKUX NaBJie-
HUSIX Ta30BOM (a3bl, a Takke 00J1acTh
xuakoctu. O6nactv TepMoaMHAMUYe-
cKu coriacoBaHbl. OCOGEHHOCTD 3TOTO
yYpaBHEHUsI — JOCTATOYHO IIMPOKMUIA
Iarma3oH TeMIlepaTyp W JIaBJIeHUI
(0,4<T/Txpur.<10 u 0<P/Pxput.<250),
B KOTOPBIX OHO paboTaeT, U BbICOKasI
TOYHOCTb pacyera IMJIOTHOCTU KUIKO-
ctu. ITocnenHee mocTuraeTcs Grarona-
ps1 TOMY, YTO pacyueT BeleTCsl C OMOpoit
Ha ypaBHEHMS TUIOTHOCTU KUIKOCTU 1
JABJIeHUsI MapoB Ha JIMHUM HachlIllle-
Hus. Takue ypaBHEHMSI JIOCTATOYHO
MPOCThbI, €CTh BO3MOXHOCTb MX KOp-
PEKIIMU TI0 SKCTIEPUMEHTATbHBIM TOY-

kaM. [lng Haubojee pacrnpocTpaHeH-
HBIX BEIIECTB OTU TOYKU HMEIOTCS
Bcerna. [lpu pacuere cmeceit UCTONb-
3yeTcsl MCEeBAOKPUTUYECKAS TUITOTE3A.
CBoiicTBa XMAKOW a3bl BOIEI
pPacCUMTBHIBAIOTCSI 1O ypaBHEHUSIM,
paspabotanHbiM ‘. FO30oMm. ToyHOCTH
pacyeTta HaxOAMTCS Ha YpPOBHE CTaH-
NApTHBIX TaOaULL AJI1 BOJBI.
TpaHcrnopTHbIE CBOMCTBA MHIUBU-
IyaJlbHBIX BEIIECTB M WX CMeceil, a
Takxke cMmeceil ¢ HePTIHBIMU (Dpak-
LIUSIMU  PACCUMTBIBAIOTCS TI0 U3BECT-
HbIM METONMKAM: AJs1 XUAKON ha3bl
910 MeTonuku Ctuina (BI3KOCTb) U
Pobuncona-KuHrpu ¢ momnpaBkoii
Jlenyapa (TemaoNnpoBOAHOCTH); IS
razoBoil ¢aspl — MeToauku JuHa-
Crwina (BSI3KocTh), BacuibeBoil B



nporpaMMHoe | o6ecre4yeHune

momudukanuu Jlunaces u bpomim ¢
nonpaBkoit Cruiina-Tomeca (Teruio-
MPOBOHOCTb).

Pacuer HedTsIHBIX (pakiUii B oc-
HOBHOM TMPOM3BOJUTCS MO METOIMKAM
aMEPUKAHCKOrO MHCTUTYTa HedTH
API, uHorna ¢ HEeKOTOpbIMU MOAUDU-
KalUsIMU.

®a3oBoe paBHOBecHe TpeacTaBiIe-
HO MeTonukamu MakcBeiia, AlBopTa
u UOP — nnsg umaeanbHbIX CMecei,
Yao-Cunepa u I'peiicona-Crpuga —
I HEeWJAeaNbHBIX. DTU METOAUKU
MO3BOJISIIOT pelllaTh OCHOBHBIE 3a1ayu
HedTenepepabOTKU U HeDTEXUMUM.

Eue OAHOU 0COOEHHOCTBIO
CTAPC sBnsieTcsi pa3BuTasi cucrteMa
NIUarHOCTUKU. JIMarHoOCTUPYIOTCSl Bce

PacuyeT HepTAHbIX
dopakumin B OCHOBHOM
npon3BoanTCa N0 MEeTo-
OMKam aMepuKaHCKOro
WMHcTUTyTa HepTn API,
WMHOrQa C HEKOTOPbIMM
Moandmnkaumnsamu.

METOJMKM pacueTa CBOWCTB Ha BbIXO[
nmapamMeTpoB (NaBJieHUsI, TEMIIepaTypbl
U Jp.) 3a IpaHUlbl MeToAuK. B mpo-
1iecce pacuera mporpamMma BbIIaeT CO-
OTBETCTByWOILIIME coobOueHus. I[lpu
5TOM T0JIb30BaTeb JOJKEH CaMOCTO-
SITEJIBHO OLEHUTb, MOXHO JIM JOBE-
pSITh TIOJIyUEHHBIM 3KCTPAIOJISIIIMOH-
HbIM  3HaueHusIM cBoiicTB. [lpu
MOJyYeHUN HeDU3NYHOrO 3HAUYECHUS
CBolicTBa (Hampumep, OTpULIATEIbHOMI
IUIOTHOCTH) pacueT IpepbhIBaeTcs, O

yeM TI0JIb30BaTe/lb TAaKXKe CTaBUTCS B

MU3BECTHOCTb.

IMpenocraBasier nporpamma M psij
JIOTIOJTHUTEJIbHBIX CEPBUCHBIX (DYyHK-
LIWIA:

e IS TI0OOTO BEIeCTBa, MMEIOIIETO-
csa B 6aze (1597 BelecTB), MOXHO
MOJIyYUTh CIPaBKy 00 OCHOBHBIX
OMOPHBIX KOHCTAHTAaX: MOJIEKYJISIP-
HOM Bece, KpUTHUECKMX TeMIiepa-
Type W JaBJAeHUU U T.I.;

® BO3MOXEH aBTOMATUYECKUU Tepe-
CYeT COCTaBOB M3 OJHUX EIUHMIL
u3MepeHus B apyrue (puc. 1);

® T[IPOM3BOIMTCS TepecyeT 3HaAYeHUI
CBOWCTB M3 OOHUX (HUMUYECKUX
€IMHULL B OpYTUE;

® CBOIICTBA MPOAYKTa MOTYT PacCuu-
ThIBaTbCSl KaK B OJHOI TOUYKe, TaK
W IS 11eJIOTO MacCuBa TOYEK C 3a-
JNAHWUEeM HayaJbHOTO M KOHEYHOTO
3HAYCHUsI, a TaKXe IIara Mo TeM-
nepaTtype U JaBJICHUIO;

® UMEeTCs MCUYEPTbIBAOIIAS KOHTEK-
CTHasl CrpaBka.

IIporpamma  uMeeT  yAOOHBIN
M0J1b30BaTeNbCKUI MHTEpdeiic, mocT-
POEHHBIII B TOM K€ CTWJIe, YTO U B
JIPYrUX MporpaMMax TeXHOJOruyec-
kux pacueroB HTIT "TpyGomposon”,
YTO JOMOJHUTEJbHO YMPOLIAET OCBO-
eHue nporpamm. Ha puc. 1 npencras-
JICHO OCHOBHOE JMajJoroBoe OKHO
MporpaMMbl, B KOTOPOM TIOJIb30Ba-
TeJb 3aJaeT arperaTHoe COCTOsIHUE

MPOJyKTa, Crocod 3agaHus co-
cTaBa, MeTol pacyeTa (HazoBOro
paBHOBECHSI.

B nepeBe mpomykToB W pac-
4eTOB (BDUKCUPYIOTCS TPOAYKTbI
MU UX KoMIloHeHThl. Ha BepxHeit
JIMHEMKE pacmojiOXXEHO OCHOB-
HOE MEHIo, Jajee CJAeayloT Tma-
HeJIb MHCTPYMEHTOB U MaHesb
pe3yabTaToB pacueta. Bee muk-
TOrpaMMbl MMEIOT BCIUIBIBAIO-
IIYI0 KOHTEKCTHYIO TOJCKAa3KYy.
B mpowmocTpupoBaHHOM  CITy-
yae (okyc BBoAa pacrosaraercs
Ha npoayKTe (OeH3UH).

Korna cdokyc BBOga HaxoauTcsl Ha
KOMIOHEHTE TIPOAYKTa, TOSIBISIETCS
OKHO BbIOOpa THIIa KOMINOHEHTOB. Ec-
JI BBIOpATh BBOJ HE(MTSIHBIX (DpaKkIInid,
MOSIBUTCS OKHO JUISl BBOJA JaHHBIX IO
HedTaHbIM (pakiuusm (puc. 2). JlaH-
Hble HEOOXOAMMO B3SITb U3 PAa3TOHKU
¢pakuuu o UTK.

Ecnu BbIOpaH BBOA MHAMBUAYAJb-
HBIX BEIIECTB, IMOSBISETCS OKHO st
MoKcKa U BBOJA UHIMBUAYAJIbHBIX Be-
mectB (puc. 3). Ilomck ocyiecTBis-

NHTEPECHAA

IIpoekTHpoBaHUE 00BEKTOB
3HepreTukd B Poccun

AHanu3upysi oOLIEeOCTYIIHbIE Ma-
tepuanbel o CAIIP, mcmomb3yeMmbix B
DHEPreTUKe, MOXKHO 3aMETUTh, YTO UH-
dopmalusi O MOJOXUTEILHOM OIIbITE
peasibHOM  BKCIIyaTallMM  CBsi3aHa
JIMIIb C TPeMsI KOMITJICKCHBIMU CHCTe-
MaMH:

e SmartPlant 3D (Intergraph) — 3apy-
6exaHepromnpoekT (MBaHOBO), ATOM-
sHepromnpoekr (Mocksa), AToM-
sHepromnpoekT (Cankr-IletepOypr),
AtomaHepromnpoekT (HwkHuit Hos-
ropon).

e PLANT-4D (CEA Technology) —
MocsaHepromnpoekt (Mocksa), ['ma-
pornpoekt (MockBa), BHUIIUDT
(r. CocHoBrIlt bop).

e Vantage (Aveva) — TemiosnekTpo-
npoekT (Mockga).

MMEHHO 3TH CHUCTEMBI C yCIEXOM
MPOIILIM anpoOaliio ¥ MCIOJb3YIOTCS
B TIPOEKTHBIX opraHu3anusx. Hecmor-
P HAa HEKOTOPYIO Pa3HMUIy B COCTaBe
[1O, Mexay TpeMsl peleHUsIMA MHOTO
00IIIETOo:
® B OCHOBY KaXJIOT0 U3 HUX TOJIOXe-

HO €IMHOE XpaHEeHUE TEXHOJIOrnYec-
KoM Monxenau obbekra. Bech cocrtas
TEXHOJIOTMYECKO MOAENN XPaHUTCS
B OIHOI 0a3e JaHHBIX, TaM XK€ Xpa-
HSITCSI U BCE JIOTUYECKUE CBSI3W,
cucteMbl SmartPlant, Vantage u
PLANT-4D ucnoyib3yloTcsi B OCHOB-
HOM ISl TIONCKA W TIPUHSITUSI KOM-
TIOHOBOYHOTO PEIIEHUs] TEeXHOJIOTH-
YECKUX YCTAHOBOK M TPacCHPOBOK;
IUTST BBITIYCKA JOKYMEHTAallUW W pe-
IIEHMUST BCEX OCTAJIbHBIX MPOEKTHBIX
3amauy ucrnosb3ylorcsi AutoCAD wu
TIOTIOJTHEHUST K HEMY.
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ercs JMbo Mo Kojay BelllecTBa B 0Oase,
JM00 MO TOYHOMY Ha3BaHWUIO, OO
0 MOJACTPOKE B HA3BAaHUU KOMIO-
HeHTa. B mocienHem ciiydae mosiB-
JISIIOTCSI BCe BELIECTBA, MMEIOLINE

B CBOEM Ha3BaHUU TOICTPOKY, U
M0Jb30BaTeNI0 OCTaeTcsl BbIOpaTh
HYXHBII KOMMOHeHT. MHorma st
MoKuCKa aHajJoroB YaoOHO BOC-
MTOJTb30BaThCsl BHIOOPOM IO KJIacCy
BellleCTBA Y YMCIIY aTOMOB YIJIepO-
Jla B HEM.

Eciu dokyc BBoma HaxoauTcs
Ha "BapmaHTax pacuera", TOSIBJISI-
€TCsl OKHO, MOKa3aHHOe Ha puc. 4.
3mech TOAB30BaTeNIb 3alaeT pas-
MEpPHOCTH BBOAMMBIX BEJMYMH,
eIMHUIIBI U3MEPEHUsI Pe3yIbTaTOB
pacueta M ypOBeHb IUArHOCTUKH.
ITpu 3TOM OYIYT BHIIABATLCSI MTUArHO-
CTUYECKUE COOOIIEHUS, COOTBETCTBY-
Iollle OTMEUYEHHOMY YPOBHIO.

Ha puc. 5 npeacraBieHO OKHO C
OIHUM W3 BapMaHTOB BBOAA MCXOM-
HOil uH@opMauu. 3aech IMOJIb30Ba-
TeJb BBIOMpAeT OJHY M3 CeMU 3amady
(azoBoro paBHOBecHus, pellaeMbIX
CTAPC.
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Bce HioaHchl pabGoThl ¢ Iporpam-
MO MOAPOOHO OMUCAHbBI B PYKOBOJICT-
BE MOJIb30BATENsl, BXOISILEM B COCTaB
TTOCTaBKMU.

Pesynbrathl paboThl OTpaxaroTcs
B OKHe crniicka (puc. 1) oTnenbHO st
JKMIKON M ra3oBoii a3 M BbIBOIASATCS
Ha BKpaH C TOMOIIbIO MUKTOTPAMM
Ha maHeJu pe3yabTaToB pacueta. Mc-
MOJIb3ysl TUKTOTpaMMBl Ha 3TOM e
MaHeau, pe3yJbTaTbl pacueTa MOXHO
MPOCMOTPETh W B BBIXOIHBIX TOKY-
MeHTax. B aToMmM ciyyae BcTymaeT B
paboTy BCTPOEHHBI B TIPOTPaAMMY
CTAPC reHeparop OTUYETOB
List&Label. C ero momMonipio MOXHO
COXpPaHUTb OTYET B CIeUUaJIbHOM
daiine List&Label ¢ pacummpenuem
.LL. ITonb30BaTeab MOXET COXPAaHUTh
otueT u kak RTF-daiin nns mocneny-
IOIIEr0 BKJIOYEHUS B JOKYMEHTBI
(nanpumep, B dopmate MS Word), a
TakXe HacTpouTh (opMmar oTyeTa
(m106aBUTH WITAMIT U 3MOJIEMY (DUPMBI

He cnepnyet 3abbiBatb
M 06 04YeHb 6OJIbLLIOWN
pasHuvLle B CTOMMOCTU
PRO/Il, HYSYS n
CTAPC: ueHa CTAPC
NO3BONSAET OCHACTUTb
3TOW NPOrpaMmmon Kax-
poe paboyee MecTo
TexHonora.

u T.1.). [IpuMep BBIXOAHBIX TOKYMEH-
TOB — Ha puc. 6.

CpaBHEHME pe3yabTaToB pacueTa
cBoiictB BelecTB B CTAPC u B Takux
MOIIHBIX MOJAETUPYIOIINX CHUCTEMax,
kak PRO/II, HYSYS, nokassiBaer, uTo
IUIS JTI000M M3 3TMX TIap pe3yibTaThl
pasHsTca B cpeaHeM Ha 3-5%. Iloxa-
JIyii, OCHOBHBIM HEIOCTATKOM TIpei-
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CTaBJIEHHON TMPOrpaMMbl SIBJISIETCSI OT-

paHMYEHHBI HAOOp METOIMK pacueTa

(azoBoro paBHoBecHUs MO HeUJAEATbHOIM

Mozaenu. Hampumep, He paccuuThIBaeT-
¢s1 TOCTaTOYHO TOYHO (ha30BOE paB-
HOBeCHUe TIPOAYKTOB, COMEPXKaIINUX
BOLy, CIIUPTBI U Apyrue creuudu-
yeckue KOMMoHeHThl. C npyroit
CTOPOHBI, KaK yXe CKa3aHO, BO3-
MOXHOCTE TIpOrpaMMBbl BIIOJIHE
XBaTaeT Ul pelleHus 3aaay HedTe-
nepepaboTKM U — YaCTUIHO — Hed-
texumuu. He cnemyer 3a0wiBath U
00 o4YeHb OOJIBIIION pa3HULIE B CTO-
umoctu  PRO/II, HYSYS u
CTAPC: nena CTAPC mnoszBoJsier
OCHACTUTb 3TOM IMPOrpaMMOM Kax-
Jloe paboyee MEeCTO TeXHOJIOTa.

Baaepuii Jlucman,

Anexcandp Cmenanos

HTII "Tpy6onposod”

Tea.: (095) 741-5945

E-mail: lisman@truboprovod.ru
sas@duma.gov.ru

Ilo 6onpocam npuobpemenus
oopawmamocs: Consistent Software
Tea.: (095) 913-2222

E-mail: sales@csoft.ru,
plant4d@csoft.ru





