


























¢ Or = 26,87 mnu mpam . (20)
Koapdpuunent pacueTHol 3kOHOMHYECKOH B dEKTHBHOCTH (BhIpaXerus 13, 15, 19)

Er =0,4>0,25. 21
PacueTHBIl cpOK OKYIa€MOCTH HaXOMHMM M3 BHIPAKEHHI (14). 15), (19):

Tp=2,47 <5 ner. (22)

Brimenpusenennrie pacyers! nokassmsaioT, 9o ACY TI1 OMITI umeer BBICOKYIO 3KOHOMHYECKYIO

addexrusHoCTs Ep = 0.4. Pacuernrni cpox oxymaemocTs Tp = 2.47 yer. uTo mns AaHHOH OTpaciy
SIBIISIETCS| XOPOLIMM TTOKa3aTenem. =~ =

QYHKUHOHATbHBIE, HANEKHOCTHbIE H 3KOHOMHYECKHE

- paspaborarnoro ACY TI1 OMI'TI B nenom ¥ ee KOMIOHEHTOB IPHBENEHE! B TAOMHIIE.

IIOKasaTeii MHUPOBBIX aHaJOroB H

Tabruya
OcHosnbie noxazamenu paspabomannoii ACY TII u ee MUPOBLIX aHAN0206
TloxazaTeny Tunos. npoexm, | “Emerson” “Siemens” “Oven’ Pazpabor.
ACY TIl u ee PD, ARG 06-13 (CLIA), (Tepmanus), | Snosus ACY TI,
KOMIIOHEHTOB KHII u 4, 2008 2008 2007 2008 2009
Lol ACYTTE
1.1. Bep.6e3otk.pab. | 0,9967 0,99992 0,99998 0,99993 0,99979
1.2.1llena,nomn.CILIA | 2850 4990 4585 3950 2200
1.3. T'abapuTthl, M 0,6*0,7*1,2 0.2*0,4*0,6 - 0,1%0,4*0.3 1'0,1%0,3%0.3
1.4. Macca. ke 86.0 24,0 16,5 - SH
1.5. ®ynk. nonsoTa Munnwm. Maxkcum. Maxcum. Cpennsis Cpennss
2. CIILA (CII®T)
2.1. Bep. 6e30tk. pa6. | 0.999704 0,999999 0,999999 0,999999 0,999991
2.2. llena,momn.CIIIA | 1900 4220 3990 3680 1250
2.3. BIIY, MIla 10.0 10,0 10.0 10.0 10.0
2.4.Kun. tou, % BITV | 1,0 0,05 0.05 0,1 0.2
2.5. ®yHK. noIHOTA MuH#M. Maxkcum. Maxkcum. Makcum. Cpennss
2.6. IlpuHuHDT paboTe! | DNEKTpoMeX. ONEKTPOH. | DNEKTPOMEX. | INeKTPOH. | DIEKTPOH.

W3 Tabmuus! Buano, 9To paspaboranmbie ACY TII ¥ ee KOMIOHEHTE! CIIH u CIITI®T umeror

MHHUMAJIPHYIO IE€HY 10 CPaBHEHHIO C CYMECTBYIONIMMH aHAJIOTaMH, HO HpPEBOCXOMIT 1O BCEM
ocroBHEM napameTpam KUII i A THmOBOrO IpoexTa. 2 o rabapuTam i Macce — 1 MHpPOBBIE aHaNOTH. B
TO ke BPEMS OHM YCTYNalOT MMPOBBIM aHanoraM IO BEPOSTHOCTH GE30TKa3HOH paBOThl, BENTHUMHE
TIOTPEIHOCTH (B % OT BEpXHEro mpenena u3mepesuii - BITM) u obmemy 00bEMY BBIIONHIEMbIX
GyHxumii, 9o 11 3anagw OMITI He cTonb CymecTBeHHO (cM. puC. 6, 9).

B 3axmovenuu TpeNCTaBNeHb! . TONYYEHHBlE B PAMKAX [HCCEPTALHH OCHOBHEIE Hay4HblE W
TIPaKTHYECKHE PE3YIIBTATHL.

B npunoscenuu I npuBeneRs! NpHEMOCIATOYHEIE akTh BEeApenus ACY TII B neioM ¥ ee OTHeNb-
HBIX KOMIIOHEHTOB, 2 TaK)Xe JIOTOBOP, B PaMKaX KOTOPOTO BEIIOJIHEHA AMCCEPTAMOHHAs PaboTa.

B npunosscenuu 2 npencraBneHbl 3IEKTpHYECKHe NPHHIMIMATGHEIE CXeMbl H dororpaduu
[IpOrpaMMHUpYeMBIX naT4ukoB 1 Beed IICAY B nenowm.

B npunosicenuu 3 npencrasnens KOmbl pa3spabOTaHHBX OCHOBHBIX IIPOTPAMM UL BEPXHETO —
APM ]I n mmxuero - [ICAY yposreiit ACY TII OMITL

B npunosicenuu 4 npuBeNeHb! CIHCKY PACYHKOB, TAOJIHL, JIMCTHHIOE, abbpeBuaTyp 1 CoOKpaleHHi.
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. Ilponssenen

OCHOBHBIE BbIBOJIbI M PESYJILTATH AMCCEPMTAUMOHHON PABOTDI

Hccnenosana HEQPacTpyKTYpa MATHCTPAILIONO FRAOHPONO/N Wpan-Apmenus, nposenena hpopma-
H3aUHs ¥ aNrOPHTMHU3auHs nponeccs oumnerin MITI n coomerernnm ¢ Qpynximonnposanuem Tuno-
BOrO OYMCTHOIO KOMILIEKCa: nmpe uionena anyxyponienas ACY TTI THHOBOIO OMHCTHOrO KOMIUIEKCA.
BEepXHH# ypoBeHb - APM 1, mmocamit = [ICAY T11 OMI'T1,

- Paspaborano APM I, KOTOpOE: NPEOCTABISET AMCHETHEPY BOIMONKHOCTL NONYuaTh Ha 9Kpane

Aucnnes ¢ IOMOIIBIO AMHAMHYECKOH MHEMOCXEMbI AOCTOREPHYIO H HOJHYIO HH(OPMALIMIO O TeKyIem
COCTOSIHHM IIPOECCa OUMCTKH B PEHKMME PEAILHOIO BPEMEHM W HAKAIUIMBATL MX B 6a3e NaHHBIX.
ocymecTBiAT:  obmen undopmauneii ¢ [ICAY TIl, wucwmnovaer BOIMOKHOE OTpHLATENbHOE
BO3NEHCTBHE “‘yeloBeYecKOro (axropa”, B TO ke Bpems naer JUCTIETYEPY  BO3MOXKHOCTD
orpaHuyeHHoro BMemmarensersa B TT1I OMITI.

- Paspaborana IICAV TIl na 6aze MK ATMegal 62, obecrieunBarommee apToMaTHIECKOE YIpaBJeHne

OYHMCTKOH ra3onpoBola - 00paboTKY MNONVYEHHOH ¢ JaTYMKOB HHGOPMALHH, BHIPabOTKY

YNPaBISIONAX BO3NCHCTBHI ¥ HX PEealM3allMio IOCPEACTBOM ympasisembrx OIIB, JIBYCTOPOHHH
obmer nauEbMu TICAY ¢ APM ] 1 IporpaMMHpYeMbIME IaTIUKAME.

. Paspaboranp nporpammumpyemsle maTamku mis ACY TII — CHTHAJIH3aTOPB! HPOXOMXKIAEHHS NOPUIHS

QJI/IKCH])OBaHHHX TOYEK M CHIHANK3aTOPkI II€penana 1aBjieHus B ra3onpoBone.

. Paspaborana u Buenpena ACY TII Ha MarucTpambHOM raszonposone Vipas-Apmenns, obecrnieqnsaro-

as C BBICOKOH TOYHOCTBIO M HANE€XHOCTBIO B IIONEBBIX YCIOBHSIX YIpaBlieHwe oumctkoi MITI B
COOTBETCTBHM C PETIAMEHTOM: NOCTaBKY MOTPEOHMTENsIM rasa HYXHOTO KOJHYECTBA H TpebyeMoro
KayecTpa. NpoBeneHue 09ucTkd MITTI B ITaTHOM pexume paboTEL.

. Paspaborana cucrema TecToB, Mo3BoNMIOmAs TIPOBOIUTH IIPOBEPKY paboTocnocobrocTH Beeii ACY

TII » ee xomnonenToB no Bavana nponecca OMITI 1 mpw TPOBENICHHUH NPOGHIAKTHYECKHX paboT.
Tokasano, uTo paspaboranroe ¥ BHenpensoe ACY TII ma 3NEKTPOHHBIX KOMIOHEHTaX MPEBOCXOTHT
1O HaNeXHOCTH CYIIECTBYIOUIME MEXAHHWYECKHE M 3IEKTPOMEXAHHYECKHE aHAJOrM H HMeeT
HECPaBHEHHO OoJiee MMPOKHE GYHKIMOHAIBHBIE BOZMOKHOCTH.

pacyeT TEeXHHKO-3KOHOMMYeCKHMX nokasarenedt ACY TII, nokaselBarommil, yto ee
pa3paboTKa, CO3NaHMe., BHENPEHHE M 3KCIUIYAaTAlHs OOECTIEYHBAIOT HUIKHE M3IEPXKKH IO
CPaBHEHHIO C POCCHHCKMME H MHPOBBIME aHAJOTaMH, BBICOKHH KO3(D(HUMEHT ee PacyeTHOH
SKOHOMHMYECKOH 3QYEeKTHBHOCTH (> 0.4), IOCTATOYHO MANBIH CPOK OKynaeMocTH ~ 2.47 ner.

OCHOBHBIE PE3YJIbTATBI IMCCEPTAIIMH OITYBJMKOBAHBI
B CIEIVIOIIUX PABOTAX

Mlataxss A.JL Pa3paGoTka CHrHATH3aTOpa IPOXOXKIEHHS NOpIIHEM (UKCHPOBAHHOM TOYUKH (Ha
apM. s3bike) // Bectrnk Wrokeneproii akanemun Apmermn. —2012. - T. 9. No 1, - C.167-169.
Martaxsn AL Pa3paboTka TeXHFYECKOTO OBECTIeYeH s ABTOMATHYECKOH TIOACHCTeMb] yIpaBe-
HHS KOMILIEKCOM OYHCTKM ra3onpoBoza (Ha apM. ssbike) / Bectank TUYA. Cepus “Monemupo-
BaHME, ONTUMHU3alMs, ynpasnerue”, - 2011. - Bem. 14, 1.2, - C. 147-152.
AsTopckoe cereTenbeTBo Ne289U. PA. V3en 3amycka O4HCTHOTO NOPIIHS rasonposona. Ilone3nas
mozens. Ilaraxau A.IlL, Camonsin C.O., IlaTaxsu I1.M. 3aperucTpuposano 25.05.12.
ABTOpCKOE cBUAETeNbCTBO Ne286U. PA. V3en KOHTpOIIS nepenana NaBjieHms Ha CTAHIHN OYHCTKH
rasonposoa. [lonesnas mozmens. Ilaraxsu AL, Cumonsin C.O., Ilaraxsu IL.M. 3aperucTpu-
poBano 25.04.12.
Astopcroe cBuneTenscrso Ne290U. PA. V3en npueMa OYMCTHOTO NOPIIHS ra3onpoBoza. Ilonesnas
moznens. Hiaraxsu AL, Camonss C.O., Mlaraxsn I1.M. 3apeructpuposano 25.05.12.
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6. laraxsu A. IL, Xauatpsin A. C., IlaTaxsan I1. M., Iancras M. A. Onesxa 3KOHOMHYECKOH
sddexruBrocTs ACY TII owmcTky rasonposona Mpan-Apmenus / Marepralisl 32a09HOH HayqHO-
NpaKTHYECKOH KOH(epeHuny “OKOHOMHKE, JOPHCIPYAEHIHMs ¥ KYIbTypa B HHPOPMAIIHOHHOM 06-
mectBe”.- EpeBas, 2011, - C. 63-71.

7. IDaraxsn A.JL, HlaTaxas II.M. Pa3paboTka nporpaMmuoro obecnedeHus aBTOMaTH3MpPOBAHHOTO
pabouero MecTa JUCTIeTYepa y3jia OYHMCTKY Tra3onpoBona (Ha apM. a3pike)// Bectauk TUY A. Cepus
"ViH(pOopMaIOHHbIE TEXHOJIOTHH, NEKTPOHUKa, pagnoTexuuka”, 2012, Bem. 15, Ne 1.-C.11-20.

§.  Asropckoe cBuneTeqbcTBO Ne 280U. PA. CursanusaTop IpoX0KIEHHs O4MCTHOTO NOPIUHS B Ta30-
nposoze. [lonesnas mogens. Maraxsn AJL., Iataxsn II.M. 3aperucrprpopano 27.02.12.

9. Ilaraxsn A.JL, Ilaraxas II.M. PaspaboTka IByXypOBHEBOW aBTOMATH3MPOBAHHOM CHCTEMbI
yIpaBieBUs TEXHOJNOTMYECKMM IIPOLECCOM OYMCTKH TrasompoBonma / “Mssectus” HAH PA wu
TUYA. Cepusi Texnuy. Hayk. 2012. - T. 65, Ne 1, - C. 100-107. :

UUenenhu

ZEnwugnuinjwd t Ppub-Zujwunwt ququiininh Eipwjwunngquspp, junwpdws b ququidninh
utppht Uwltpbup dwpmiwb gnpsplpwgh dbujiugmut ne wignphpuwgnuip hudwawh whywiht
Uwppon hwdwihph wouunnmbph nu wunnyppuunnih §nnuhg hwunwnjws ququidninh dwppuwb
ywlnbwyunpgh: Unwowplywd k ququuninh whwuwht dwppnn hwduyhph U42-h Epydwwpnuijwih
yunnigdwpp, nph Jbpht Uwhwpnwlp' Ywpguijwph wnntwinwgus whwnwbpught wknb
(qUUS) £ uwnnphip’ wnklinnghwiwb gnpspupugh wjnniun junujwpiwb Ehpwhwdwlwupgp
(SQ U4B2): Lpjwd unnkgnuip pipnud £ hknlywy Eqpuihwignudubpht

o Upwlpjwd t YWUUS-p, npp htwpujnpmpimb £ wnwjhu jupqujwpht winwbw; YUUS-h phu-
thybgh dpw nhuuwndhy hhpwupubdugh Uhgngmy hwipdtp nt hwjwuwnh njuyikp Ul2-h wppuunnwbiph nu
Jpdwyp Uwuht b pugunk) «lwpnyught gnpenupy b dhwdwdwbwy YEpwwwhl] jupgujupht
vwhuwbwthwly hbwpwynpmpeniukp,

o wnwowpyywo t SG& UULZ-p, npp hhdujws & ATMega162 uhypnyniwnpntph wohunnwbph
Ypu b hpujwbuginud £ ququiininh dwppiwb uwjumiwnn junwujwpnidp, udiujbibph Epyynnuwbh
qm}muhml]mdg uhshitph b YUUS-h hbw,

e unbtnoyws tb UYZ-h hwidwp dpwgpuujnpynn unmfhsibkp’ Jjungh ubknwhtwnh wbguwl U
ququnupnul fbymlubph whiuwh GEnpntught whyubp,

e dpuljguwd b bEpppyws £ Ppub-Zuyuunwt ququunuymd $& U42, npp nwownught wuydwbk-
powd Pupdn &gpuinipiudp b hnuwhnppudp junupnud B ququidningh dwppuwb wphwnubpltph
Yupurupniup, ujwhnynud £ uyywinnnht qugh wihpwdbow pwbwlt nu npuljp, htwpunpoipnit
t wur hu wbgyught) duyp ququuininh dwppnudp qugh dunnwijwpupdwh hwuwnhpuht nkdhuntd,

o unbndywo t UkZ-h phunught hundiwljwpg, npp htwpwynpmipemnit £ wnwihu dhish dwppuwb
gnpoplpwgh unmgl) U42-h wouunniwympenibp me pupdpugbt] gpu howuwhmpimbp' dh pwpp
phmpmqphpnq gbpwquigkiny Yud & yqhgbiny (niuwuwmwbh whwuyht b hwdwojwphught
hwipwhwpn pijEpmpniibiph idwbwhitpht,

e hwpyupyyws ki UlZ-h wppnibu]bnnpul nbnbuwub gmgubhoubpp, npnup gnyg kb
wwpu, Dp gpu bwhugenuip, wnbnsnuip, tkpgpouit i gwhwgnpemdt wywhnynud Bu boqws
fwbwltphg wdbklh gwep swjuubp, hwoywphught wbnbuwjwb pwupdp wpynibuybnnpmot,
thnjubwnnigybhmpub dulytn’ unwn 2,47 vmph:

Upjuunnwliph  ghunwluwl  bopoypp:  Gwquuninh  bippht dwlbpbuh  dwppdwb  whwught
hwiwhph wphunnwbph juwinbwupgh hkinwgninuwt wpynibpnud junwpdl Egpu dbwjtwgnid
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ni wignphedwgnudp, wnwgwplby o hpafunopdb) b iplpdwjuppuywih Uu2-h Yunnigjwdpp, nph
Ytpht dwlwpnuyb E jupguijwp) UUS, winnphlp dwppdwb $&¢ U4bz-u:
Zuwnwgnuty b dpwlpby b

* YUUS-p, npp hbwpunnpoysoi b wnwhu jupgqujwpht’ ghuiwdhy hhowupabuwgh Uhongny
QUUS-h nhuthikh ypw unwbing (hupdlip o hbwjwunh ufupikp U42-h wohwnnwph mo Jh&wyh
Uwwuhb, wnwbwy wihpwdbipn nkinkunjulut ogunipeinil, hpwgnpsk) wyuyubph thnfuwbwlynuf
UUtz-h hbw, pwgunb| «lwpnlupt gnpsnup» hp hbwpujnp  pugwuwlwb hbnbwbpubpny,
hbwpwynpmpntt wu) Ywpguijuphl withpwdbpinmpwb nEypnud dhewinky gnpdupwght,

* $3 UULZ-p, npp hjulujwd & ATMega162 uhypnyninpnitph wouunwbph ypw b hpwljwbwg-
unud £ ququuininh dwppuwb wjnndwn junwjwpnuwip, nghstibphg unwugus wnjjuukph dpwymap,
Yunujupnn Y&hnlbph jujwgnuip ot hpwgnpsnudp, mubkph thnjwbwynudp ujhyutiph htan,

¢ U4Z-h hunfwp wdhsubp’ jungh ubknwlbinh whgdwb b ququnwpnid Supnudubph wblpdwb
EyEynpnuuht wqnubpwihyubp, npnup gnponud kb §upnidubph uUnuhwninphligh uljgpnipny] b mukb
tpyynnuwth juy UYB2-h htwn,

* U4Zh phunught hunfwlwng, npp htwpujnpmpmt b nwhu dhish dwppdwl gnpopupwgh
uljhqpb winmigh] U42-h m bpw pununphs uwppkph wpluwnnibwynipinitip b pupdpught) npubg
hniuwhmpnibp:

TMwpunywlbniprul beplwpugynn hhdtwlwl ppoypbkpp

1. Ppub-Zujuunub tugp ququuininh Eipwhuniwlwpgh hbwnwgnunnulutph, gpu Uwpnnn hunw-
Lhputiph o hwignygutph, whytbph m junwpnn vwppuynpoulutph wpuwnwliph dAybwguwt nu
wignphpuwgdwi wpyniipltpp:

2. bpuwhupuwih $4 UU2-h junnigywaph b hwdwuyunwu b ubjuihjwlwb m dpugpu-
1ht wyywhnuwb fwpunupuwuinngeyub hhubuwgnpoudp:

3. U4z-h Jkpht dwlwpnulh’ YUUS-h dpwlpiwb wprymipltpp’ nhbwdhly hhpwujutuwl, nph
upgngny Ywpquwpp ghufybh ypw wnwbmd bojhupdip m hunfuunh  nfubkp  U4z-h
wphwnwtph b Yhdwhh dwuhl, pugunnud b «lwpnluight gnpéntpy, Uhwdwdwbwl Yepugywhnu! t
Yupqujupht vwhdwbuwhwy hwpunpoupnitiitn:

4. U42-h unnpht dwjwpnuyh’ $& UUb2-h dpwldwb wpryniipltpp’ ququidninh dwppdwb
wyunuunn jupujupnudp, wdhsitphg unwgws wjuittph dpwynup, Juwnwjwpny Y&hnukph
Yuyugnulh m hpwgnpsnudp, wdywitph Epyynnuwth hojwbwynup uhytiph b WUUS-h htan:

5. Upwljwd phunuyht hudwlwngp, npp htwpuopnipinit | nwihu uhbyl dwppiwb gnpdpl-
pwgh ykpuluk)b wnmgl) U42-h m bpw  pununphsutph wpiunmuwympnibp b pupdpugily
npubg hniuwhmpnibp:

6. Ukz-h hmuwjhmpyub, hiswhu bwb bwhwgsdw, wuwwnpuuiniwb, bEpgppiwb m pwhwgnps-
Uwb nhnkuwghnwlwh gnigmbhoukph hwpgupyubkph wnryniuputpp:
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SHATAKHYAN ARMEN PETROS
DEVELOPMENT OF GAS PIPELINE CLEANING PROCESS
AUTOMATED CONTROL SYSTEM
SUMMARY

Investigated the pipeline infrastructure, held a formalization and
algorithmization of the inside surface cleaning process in accordance with the approved Customer Rules
gas pipeline cleaning. Suggested duplex process automatic control systems of a typical cleaning
complex, which is the upper level — mager’'s automated workstation, bottom - a subsystem of process
automatic control. This approach has provided the following results:

* Designed manager’s automatical workplace, which aliows the dispatcher to get on the display
screen by dynamical mimic accurate and complete information about the course of pipelines cleaning
technological process, able to automatically process control system, to exclude the "human factor”, while
providing the dispatcher limited impact on process:

- Designed process control automatic subsystem based on microcontrolier ATMega162, which
implements gas pipeline cleaning process automatic control, two-way communication with automatic
manager's workplace and programmable sensors;

- Developed programmable sensors for process control automatic system - piston fixed point
transmission alarm on the pipeline and the pressure differential switch;

+ Designed, manufactured and implemented process automated control system of iran-Armenia
gas pipeline infrastructure, which is in the field conditions with high accuracy and relia-bility controls the
cleaning of the complex, provides for consumer the required quality and quan-tity of gas makes it
possible to clean up gas pipeline in the normal mode of its transportation;

+ Developed a system of tests for monitoring performance of process control automatic systems
in general and its components prior to the treatment works, which makes it possible to improve its
reliability, to surpass analogs contained in the model project of the Russian Federation and cioser to that
to that of the known world analogues;

+ Calculated economic performance in design stage, which show that the design, manufacture,
installation and operation of the developed gas pipeline cleaning process automatic control systems
provide a lower cost in comparison with these analogues, a fairly high rate of economic efficiency
(2 0,4) and a reasonable payback period (< 2,47 years).

Iran-Armenia gas

Scientific novelty of the work.

During the process of main gas pipeline complex purification and the inside surface
cleaning regulation, their formalization and algorithmization, suggested and justified two-tier architecture
of gas pipeline cleaning process automatic control system which is the upper level workstation manager,
bottom - a main gas pipeline cieaning process automatic subsystem. In order to create the specified
process automatic control system were carried out research and developed:

* Automatic Workstation Manager that aliows you to create an automated
database and Automatic two-way communication between manager’'s automatic workplace and
automatic control subsystem based on the protocol RS232. monitoring the technology process through a
on-screen dynamic scheme display;

* Automatic control subsystem for the lower level of automated process control system, which
manages cleaning gas pipeline in the automatic mode based on the microcontrolier ATMega162;

« Sensors - programmable piston transmission fixed point alarm and switch differential pressure
on the pipe, their means of communication with the central microcontrolier subsystem of automatic
control via RS485;

* A system of tests, allowing to carry out process automated control system health monitoring in
whole and its individual components during maintenance work and just before the start of the work of
cleaning gas pipeline;
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* The method and algorithm for estimating the design stage of gas pipeline cleaning process
automatic control systern It reliable and economic indicators.

The main provisions brought to the defense

1% The results of Investigation on the structure of the Iran-Armenia main gas pipeline, its treatment
systems and components, sensors and actuators, the formalization of rules and cleaning
algorithmization of the inside surface of the pipeline.

2 Justification of & two-tier architecture of the process automatic control system: the top —
manager's automatic workplace and the bottom - automatic control subsystem and the
corresponding structure of hardware and software.

3 Results of the development of manager's automatic workplace - description of the hardware,
software packages that implement menus, data base, a dynamic scheme that illustrate the
current state of the cleaning process, the help system to the dispatcher, limited corrections
facilities of the cleaning process by the automatic control subsystem,

4. Results of the development of automatic control subsystem based on gas pipeline clean process
algorithmic rules - a description of software packages for gas pipe- line cleaning automatic
process control - a survey of sensors, control actions for the production of electro pneumatic
valves and their implementation, two-way communication with manager's automatical workplace
and programmable sensors.

5. Results of the development of programmable sensors - signaling the passage of the piston in a
fixed point and signaling the pressure drop in gas pipelines.
6. Developed a system of tests, which allows the health monitoring of process automatic control

system as a whole and its components before starting the gas pipeline cleaning process and the
during maintenance. -

a: Reliability and technical economic justification of the effectiveness of the design, development,
implementation and operation of process automatic control system.

1 Uqquyhls gpuinu
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