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AJITOPUTMbI PEJIEMHOM 3AIIUTHI K ABTOMATHKHN
HA HIIC TP YCTAHOBKE TIPEOBPA30OBATEJIEU
YACTOTBI

Buranuii AnexceeBud lllabaHoB, kaH/. TeXH. HayK, mpodeccop,
Buxrtop IOpseBuu AjiekceeB, KaH[l. TEXH. HayK,
3yxpa XacanoBHa [laBioBa, KaH1. TEXH. HAyK

@I'BEOY BIIO "Ypumckuii cocyoapcmeenHulil Heghmsanou mex-
Huueckuu ynusepcumem"

450062, Poccus, 2. Ygpa, yn. Kocmonasmos, 1,

men./paxc: (347) 242-07-59;

e-mail: ShabanovVAIl@yandex.ru.

PaccmaTpuBaeTcst BIHSIHHE BBHICOKOBOJBTHBIX YaCTOTHO-PE-
TyTHPYEMBIX CHHXPOHHBIX 3JI€KTPONPHBOIOB MaruCTPadbHBIX
HACOCOB Ha (YHKIIUU pelieHHOW 3aIMThl HAa HeTernepeKaynBa-
IOIUX CTAaHIMAX. PaccMoTpeHo n3MeHeHne QYHKIMH peseiHOoN
3aIIUTHI SJIEKTPOBUTATENEH, a TaKXKe aITOPUTMOB 3aIIUTHI OT
MOTEPH NMUTAHUS U YCTPOHCTB aBTOMATHUYECKOTO BKITIOUEHUS pe-
3epBa. [IpuBoasTCs CBOMCTBA aNIrOPUTMOB 3ALIUTHI OT MOTEPU
MTUTAHAS ¥ AaBTOMAaTHYECKOTO BKIIIOYEHUS pe3epBa IPH OTCYTCT-
BHU U HAIWYHH TpeoOpa3zoBaTenel JacTOThL

Kniouesvie crnosa: npeodpa3oBarenb 4YaCTOThl; CHHXPOHHBIN
JIBUTATEIb; peliciiHas 3alluTa dJICKTPOIBUTATEIICH; 3aluTa OT
MOTEpH MUTAHUS; ABTOMATHYECKOE BKIFOUCHUE Pe3epBa; Maru-
CTpabHBIN Hacoc; HeTerepeKaunBaroLIasi CTAaHIIHSI.

ALGORITHMS OF RELAY PROTECTION AND AUTO-
MATION AT OIL PUMPING STATION WHILE FIXING
FREQUENCY CONVERTERS

Vitaly Alexeevich Shabanov, Candidate of technical sciences,
professor,

Viktor Yurievich Alexeev, Candidate of technical sciences,
Zukhra Khasanovna Pavlova, Candidate of technical sciences

Ufa State Petroleum Technological University

1, Kosmonavtov str., 450062, Ufa, Republic of Bashkortostan,
Russian Federation,

phone/fax: (347) 242-07-59;

e-mail: ShabanovVAIl@yandex.ru.

Impact of high-voltage frequency-controlled synchronous
electric drives of main pumps on functions of relay protection at
oil pumping stations is considered. Change of functions of relay
protection of electric motors, as well as algorithms of protection
from power losses and devices of automatic switching on the re-
serve is considered. The properties of protective algorithms from
power supply losses and automatic switching of reserves in case
of absence or presence of frequency converter are given.

Key words: frequency converters; synchronous motor; relay
protection of electric motors; protection against power losses; au-
tomatic switching of reserves; main pump; oil pumping station.
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MNPUHLUIIBI ABTOMATH3ALIMU ITPOLHECCOB
KOHTPOJISI U YIIPABJIEHUSI TEXHUYECKHUM OB-
CIYXKUBAHUEM U PEMOHTOM OBBEKTOB U CO-
OPYKEHHI MATHUCTPAJIbHBIX HE®TEIIPOBOJI0OB
B CUCTEME CKYTOP

Autexkcanap AnekcanapoBud baumuibikoB, KaH/a. TEXH. HayK,
JIOLICHT

340 "BHUUCT-Hegpmezaznpoexm"
105187, Poccus, e. Mocksa, yn. [llepbakosckas, 57a;
e-mail: BashlykovAA@vngp.ru.

B craTthe paccMOTpeHbI IPHUHINIBI ABTOMATH3AUH TTPOLEC-
COB KOHTPOJISL M YIPaBJICHHUs TEXHUYECKUM OOCITY)KMBAHHEM U
PEMOHTOM O0OBEKTOB M COOPYKEHHH MAaruCTPaJIbHBIX HeTeIpo-
BonoB. Cucrema CKYTOP paccmaTpuBaeTcs Kak cucTeMa MH-
TEJUICKTYalbHOI MH(GOPMAIIMOHHOH MOJUICPKKM TIPUHATHS pe-
IICHWH, OCHOBAaHHAsI HA JaHHBIX M 3HaHUAX. HepTenpoBonuas
cucTeMa Kak OOBEKT YNPaBIEHMS OIpelelsieTcss Kak TepPpPUTO-
pHaNbHO-paclpeeleHHas 1 uepapxudeckas cuctema. OnuchIBa-
eTCst POLelypa YIPaBIEHUS IPOLIECCOM OLIEHKH COCTOSTHHS Hed-
TENPOBOAHOM CHCTEMBI U apXUTEKTypa OCHOBHBIX (YHKIHH,
peammzyemeix CKYTOP. [IpuBogutcst CTpyKTypa alTopuTMOB
MOJJIEPKKH ONEPAaTHBHBIX PACUCTOB MPH IJIAHUPOBAHUU AUAr-
HOCTHUKH, KallUTaJIBHOTO PEMOHTa U PEKOHCTPYKLUUU JUHEHHON
YacTH MarucTpanbHoro HedrempoBoaa. OMUCHBAIOTCS TPHHITH-
1Bl IPOrPaMMHOM peanu3alyy.

Knioueguie cnoga: nHTeNNEKTyanbHas NOANEPKKA MTPUHSITUSL
pelLIeHU; 0OBEKT yIpaBICHUS; KOHTPOJIb U YIIPAaBJICHUE TEXHU-
YECKUM O0CITyKMBAaHHEM H PEMOHTOM OOBEKTOB M COOPY>KEHUH
MaruCTpaabHBIX HE(TEIPOBOJOB; MPOIEIypa YIPABICHHS MIPO-
[[ECCOM OIICHKH COCTOSIHUSI He()TEIIPOBOIHOI CHCTEMBI; apXu-
TEKTypa OCHOBHBIX (DYHKIIMH; pacueTHO-aHAJUTUYECKHE 3aJa-
YM; HEIITAaTHAS CUTYAIUs; CTPATETHH TTOMCKA Y PaBIISIONIETO
PpelLICHHUS; HHTETPUPOBaHHAsl MH(OPMAIMOHHAS MOJIEIIb; MOACIb
3HAHUH; MOJIeNIb JaHHBIX; ONEePaTUBHO-AUCIETYEPCKUNA HHTEp-
(eiic; BHyTpuTpyOHBIC HHCIICKIINH; IUTAHUPOBAHUE BHYTPUTPYO-
HBIX HHCIEKIINI; TPOTHBOKOPPO3HOHHAS 3aIIUTA; TaCIOpT Hed-
TENPOBOJA; OMACHBIE A€(EKThI; KOHTPOIb MIAHOB yCTPAaHEHH
OIaCHBIX Je(heKTOB; IUITAaHUPOBaHNE PabOT MO PEMOHTY JedeKT-
HBIX YYacCTKOB; (yHKIHOoHanmbHas cTpykrypa CKYTOP; mpo-
rpaMMHas cpena peammsanun CKYTOP.

PRINCIPLES OF AUTOMATION OF PROCESSES OF
CONTROL AND MANAGEMENT OF MAINTENANCE
AND REPAIR OF OBJECTS AND CONSTRUCTIONS OF
THE MAIN OIL PIPELINES IN "SKUTOR" SYSTEM

Alexander Alexandrovich Bashlykov, Candidate of technical
sciences, assistant professor

CJSC "VNIIST-Neftegazproekt"
57a, Tcherbakovskaya str., 105187, Moscow, RF;
e-mail: BashlykovAA@vngp.ru.

Principles of automation of processes of control and man-
agement of maintenance and repair of objects and constructions
of the main oil pipelines are considered in the article. "SKU-
TOR" system is looked upon as system of intellectual informa-
tion support of the decision-making, based on data and know-
ledge. Oil pipeline system as an object of control is defined as
territorially distributed and hierarchical system. Procedure of con-
trol by means of process of assessment of a pipeline system state
and architecture of main functions realized by "SKUTOR" sys-
tem is described. The structure of algorithms of support of op-
erative calculations when planning diagnostics, capital repair and
reconstruction of a linear part of the main oil pipeline is given.
Principles of program realization are described.

Key words: intellectual support of decision-making; object
of management; control and management of maintenance and
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repair of objects and constructions of main oil pipelines; proce-
dure of management by process of assessment of a pipeline sys-
tem state; architecture of main functions; settlement and analyti-
cal tasks; emergency situation; strategy of the operating decision
search; integrated information model; model of knowledge; mo-
del of data; operative and dispatching interface; intra pipe inspec-
tions; operating decisions — management commands; planning of
intra pipe inspections; anticorrosion protection; oil pipeline pas-
sport; dangerous defects; control of plans of dangerous defects
elimination; scheduling on repair of defective sites; "SKUTOR"
functional structure; program environment of "SKUTOR" sys-
tem realization.

VIK 658.514; 658.284

CUCTEMA CBOPA HH®OPMAIIUU ITPU TPOU3BO -
CTBE PABOT 110 KPC

Adekcanap Anekcanaposuy CHHTYPOB', KaH[I. TexH. Hayk,
AHTOH AHATOJILEBHY KnceﬂeB',
IMaBen CepreeBuy Macaakos?, acIupaHT

'000 "Tasnpom nodsempemonm Ypenzoi”

629300, Poccus, Amano-Heneykuii asmonomuwiil okpye, Tio-
MeHckas 001., 2. Hoevtii Ypeneou, ya. FObunetinas, 34,
e-mail: singurov@gpru-noyabrsk.gazprom.ru;

2000 "TiomenHHHzunpozas"
625019, Poccus, 2. Tromens, yn. Bopoeckoeo, 2.

VYuuteBas TpeboBanust I16 08-624-03, nHambomee BaXHBIM
acTIeKTOM TP OPTaHM3aIMHU MPOM3BOACTBEHHOTO MpoIlecca 1o
PEMOHTY CKBa)KHMH BBICTYIAeT obecrieyeHre OecriepeGoitHOM By X-
CTOPOHHEH CBSI3M MEXKIy IOJpa3AeNeHUsIMU IPEANpUATHS C Lie-
JIBIO TIOBBIMICHHS] ONEPATUBHOCTH MPUHATHSA PEUICHHH O Iaib-
Helmux paborax. TpaguumoHHas Mozens, OCHOBaHHAs Ha pa-
nmuocs3u ¢ Opuragamu KPC, B yciioBUSX IMHAMHYHOTO pa3BH-
TS TEXHUKH W TEXHOJIOTUH MOpaJIBHO ycTapena. B cBs3u ¢ atum
B HostbppckoM ympaBieHHH WHTEHCH(DUKAIMN 1 PEMOHTA CKBa-
xuH (YHUPC) OOO "T'a3npoM noa3eMpeMoHT Y peHroil", cienys
npaBuity "MakcHMyM 3(G{eKTHBHOCTH NpH MHHHMyMe 3atpat',
ObuTa pa3paboTaHa U BHEAPEHA cUcTeMa 0OMeHa WH(OpMaIe.
BHaenpenue cucremsl c6opa u oOMeHa HH(pOpMaIueil mo3BoIu-
JIO B KpaTyaiile CpoKH IPOBOAUTH aHAIN3 JaHHBIX, KOPPEKTHU-
poBath miaHsl pabot 6puran KPC, omepariBHO COTNIacOBBIBATh
M3MEHEHHS C 3aKa3YMKOM U IOBBICHTH OOIIYIO0 ONEpaTHBHOCTD
MPOBEJECHUS PEMOHTHBIX PaboT.

Kniouesvie cnoea: KamuTanbHbli PEMOHT CKBaXKHH; KOHTPOJIb;
JIBYXCTOPOHHSISI CBSI3b; Iepenadya WH(popManuy; 6aza JaHHBIX;
COTOBas CBsI3b; IHTEpHET; ONEepaTUBHOCTD; NPUHATHE PEIICHUI;
KOPPEKTHPOBKa.

INFORMATION GATHERING SYSTEM WHILE
CARRYING OUT WELLS’ WORKOVER

Alexander Alexandrovich Singurovl, Candidate of technical
sciences,

Anton Anatolievich Kiselev',

Pavel Sergeevich Maslakov?, post-graduate student

"' "Gazprom podzemremont Urengoy, Ltd."

34, Yubileinaya str., 629300, Novy Urengoy, Tyumen region,
Yamalo-Nenets autonomous territory, Russian Federation;
e-mail: singurov@gpru-noyabrsk.gazprom.ru;

2"TyumenNllgiprogaz, Ltd."
2, Vorovsky str., 625019, Tyumen, Russian Federation.

With account of PB 08-624-03 (ITb 08-624-03), the most
important aspect while organizing production process of wells’
workover becomes provision of non-stop two-way communica-
tion among sub-departments of an enterprise aimed at more quick
decision making concerning further operational activities. Tradi-
tional model based on radio-communication with teams, carry-
ing out wells’ workover, has become morally out-of-date in con-
ditions of technologies and equipment dynamic development.
That’s why Noyabrsk Department of intensification and wells’
workover (UIRS) of "Gazprom podzemremont Urengoy, Ltd.",
following the rule envisaging "maximum efficiency with mini-
mum expenditures", developed and implemented some informa-
tion exchange system. Implementation of the information exchange
system allowed performing data analysis within the near possi-
ble time, correcting working plans of teams, busy with wells’
workover, quick negotiating some alterations with clients as
well as raising total operational efficiency of wells’ workover.

Key words: wells’ workover; control; two-way communica-
tion; information data transfer; data base; cell communication;
the Internet; operational efficiency; decision making; correcting.

VIK 681.5:622.276

HOBBINEHUE HE®TEOTIAYMU ITY TEM OIITUMMU-
3AIIMU PASMEIIEHUSA CKBAKUH HA HEOTAHBIX
MECTOPOXKIAEHUAX

Augexcanap Muxaiinosny KyBuuko, M. Hayd. COTpyIHUK,
Hapexna Cepreesna KocbipeBa, acnupasT

Dedepanvroe eocyoapcmeerHoe 6100xcemuoe 00pa3oeameib-
HOe yupedicoeHUe 8biCULe20 NPOPecCUOHANLHO20 06PA308aHUs
"Poccutickutl 20Cy0apCcmeeHHblil YHUSepCUumen negpmu u 2asa
umenu U.M. I'voxuna”

119991, Poccus, e. Mocksa, Jlenunckuii npocn., 65, kopn. 1;
e-mail: a.m.kuvichko@gmail.com, n.kosyreva@yandex.ru.

IIpoBomuTcsa cpaBHEHHE JKCIEPTHOTO BapUaHTa pa3Melle-
HUS CKB2XUH HAa CHHTETUYECKOW HEPTSIHON 3aJIe)Ku U BapHaHTa,
MOTYYEHHOTO IyTeM NpPHUMEHEHMs alrOpuTMOB MaTeMaTHue-
ckoil onrumm3auuu. Jid ModydeHus HOBOIO BapHaHTa pa3Mme-
IIEHUs] CKBAXXUH HCIIOJIB3YIOTCS. METOBI JUCKPETHOH ONTHMHU-
3aI[iH, COBMEIIEHHbIE C ABPUCTUYECKHMH NPABUIAMHI PaLHO-
HaJIbHOI'O pasMCIICHU CKBaXXWUH Ha He(be[HbIX MECTOPOXACHU-
six. [Tokazana 3¢)(heKTHBHOCTP IpeIaraeMoro BapuaHTa ¢ Tod-
KM 3peHHs KaKk He(hTeoTJauM, TaK U YUCTOTO AUCKOHTHPOBAHHO-
ro goxofa. [IpuBoasaTcs pe3ynbTaThl CPAaBHEHUS BAPHAHTOB pas-
MEILCHUs CKBAXKUH, MO3BOJIAIOIIUE OLIEHUTh HNEpCIEeKTUBHOCTh
MIPUHATHS T€X WM MHBIX YIPaBICHYECKUX penieHuit Hedreno-
ObIBatONIEH KOMIIaHHUEH.

Kniouesvie cnosa: pa3MellleHNe CKBAXHUH; MaTeMaTHIECKasl
OIITHMHM3ALIKS; [TOBBILICHHE HE(TEOT/Iaut; [IETOUUCIICHHOE [IPO-
rpaMMHPOBaHHME.

INCREASING OF A FORMATION OIL RECOVERY BY
MEANS OF WELLS’ PLACEMENT OPTIMIZATION AT
OIL FIELDS

Alexander Mikhailovich Kuvichko, Junior researcher,
Nadezhda Sergeevna Kosyreva, post-graduate student

Gubkin Russian State University of Oil and Gas
65, korpus Nol, Leninsky prosp., Moscow, 119991, Russian
Federation,
e-mail: a.m.kuvichko@gmail.com,
n.kosyreva@yandex.ru.
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Comparison of wells’ placement at a synthetic oil deposit,
developed by experts, and an option got by means of application
of mathematical optimization algorithms is performed. Methods
of discrete optimization combined with heuristic rules of ra-
tional wells’ placement at oilfields are applied for developing
some new variant of wells’ placement. Efficiency of the sug-
gested variant from the point of view of both oil recovery and
net present value (NPV) is shown. Results obtained while com-
paring two variants of wells’ placement provide assessment of
prospects appearing due to adoption of those or other managerial
decisions made by an oil producing company.

Key words: wells’ placement; mathematical optimization; oil
recovery increase; integer programming.

VIK 621.67:622.279

MOJEJMPOBAHUE CUCTEMBI IIVIACT - CKBAXKU-
HA - IIUIEA® OBBOJIHEHHBIX TA30BBIX CKBAXKUH

Aptém PaaToBuY Basees', HHXKEHEp,

Anexcannp Fennagsesny Ilysp', Bemymuii HayaHbI co-
TPYIHUK,

Huko.1aii Anexceesny Co0BbeB, 3aBemyrommii kaheapoii
[IOBTAC, n-p TexH. Hayk, mpogeccop

1000 "BonzoVpanHUIIHza3"

460000, Poccus, Openbypeckas 06x., 2. Openbype, ya. Iywxun-
ckas, 20,

men.: (3532) 340-525, 340-515;

e-mail: vafw@yandex.ru, Ashuer@vunipigaz.ru;

2@IBOY BIIO "Openbypeckuii 20cydapcmeentolii
yHugepcumem"
e-mail: povt@unpk.osu.ru.

3aneky ra30KOHACHCATHBIX MECTOPOXKICHH M, HaXo sIIuecs
Ha TO3JHEU CTaguy pa3pabOTKH, XapaKTEepH3YIOTCA MaJCHHEM
IJIACTOBOTO JaBJICHUS] ¥ OOBOJHEHMEM Ta30BBIX CKBaXHH. B
CTaThe paccMaTpUBaCTCs pa3pabOTaHHBIA Ha 0a3e KCIUTyaTalu-
OHHBIX HCCIIEIOBAHUI KOMIUIEKC MOZIeel TpeX BapUaHTOB CHC-
TeMbl maacT — ckBakuHa — nmeid (IICIL) B ycnoBusx o6Box-
HeHus ckBaxkuH. Mimurtanonnoe moaemipoBanue cuctemsl [ICIHI
MO3BOJIUT Pa3paboTaTh TEXHOJIOTHIO MEXaHU3UPOBAHHOM JTOOKI-
YH TUTACTOBOH YKHUIKOCTH sl 0O€CTIeUeHN s TOTEHINABHOMN TIpo-
W3BOJUTENBHOCTH MECTOPOXKICHHS 32 CUET JOMOIHUTEIHFHOTO
npupocTa JieOura raza u3 00BOTHEHHBIX CKBAXKUH.

Kniouegwvie cnosa: ra30KOHICHCATHBIE MECTOPOIKICHH S HA
mo3/Hell craauu pa3pabOTKH; OOBOJHEHHE Ta30BBIX CKBAXKHUH;
Mojenu moacucteM "miact"; "ckBaxkuHa'"; "muiend"; cucrema

UMHUTAlUOHHOI'O MOACIUPOBAHU .

SIMULATION OF FORMATION - WELL - PIPE
IN A WATER-FLOODED GAS WELL SYSTEM

Artem Faatovich Valeev', Engineer,

Alexander Gennadievich Shuer!, Leading researcher,

Nikolai Alexeevich Solovev?, Doctor of technical sciences, Pro-
fessor, Head of the Department

'"VolgoUralNIPIgaz", Ltd."

20, Pushkinskaya str., Orenburg, Orenburg region, 460000,
Russian Federation,

phone: (3532) 340-525, 340-515;

e-mail: vafw@yandex.ru, Ashuer@vunipigaz.ru;

2"Orenburg State University"
e-mail: povt@unpk.osu.ru.

Formations of gas condensate fields, being at the latest stage
of their development, are characterized by a formation pressure
drop and gas wells water-flooding. The paper discusses-based
developed a set of models of three variants of "formation — well —
pipeline" system (FWP) in conditions of gas wells water-floo-
ding. The above-mentioned set of models is developed on the
basis of operational research. Simulation modeling of the FWP
system will allow developing of the technology providing mecha-
nized production of formation liquids to ensure a field potential
output due to additional increase of gas production rate out of
water-flooded wells.

Key words: gas-condensate fields at the latest stage of their
development; gas wells water-flooding; models of "formation",
"well", "pipeline" subsystems; simulation system.

VIK 622.276:681.5

Ob OJHOM METOJIE OLIEHKU KAYECTBA IIOJ1-
CUYETA 3AITACOB B TPEXMEPHBIX MOJEJIAX

P.51. KyuymoBs, A.C. MartBees, K.M. Kosie

TOY BIIO Twomenckuii eocydapcmeenHblil Hegpme2a308vitl yHU-
eepcumem

625027, Poccus, e. Tiomens, yr. 50 nem Oxmsaops, 38;

e-mail: kuchumov.r.ya@gmail.com, jackkolevi@gmail.com.

MeTob! OLIEHKH KauyecTBa peanu3aluil TMAPOIMHAMUYECKUX
MOJeNeH TpeUIoKeHbI U Peai30BaHbl aBTOPaMU B ITPOTPaMM-
HoM npoaykre ModellingMultiExpert (MME), ocHOBaHHOM Ha
METOJaX MaTeMaTUIeCKON CTATHUCTHKH U MHOTOKPUTEPHATBHBIX
MeTofax MPHUHATHS pelieHnil. B craThe mpemnaraercst MeToarka
OLICHKH Ka4yecTBa IT0JCYeTa 3aIlacoB 3aJIeKel YIIIeBOJOPOIOB B
TpexXMepHBIX MoJensx. Iloncuer GamaHCOBBIX U MU3BJIEKAEMBIX
3aI1acoB aBTOPaMH MPEAJI0KEHO MPOU3BOAUTH 10 peneHnsiM Ha-
3apoBa — CumnayeBa, Ca3zonoBa, Kambaposa, [TupBepsHa u AGbI3-
OacBa, a Ul OI[EHKHM KadecTBa Pe3yJbTaTOB IPUMEHSTH TaKue
MHOTOKPHTEPHATIbHBIE METOIBI KCIIEPTHOM OIEHKH, KaK METO
aHaJM3a nepapxuil ¥ METOJ MapHBIX CPABHEHHU .

Kniouesvle cnosa: mopcyer 3amacos; OalaHCOBBIEC 3aIachl;
W3BJIEKAaeMbIE 3aIachl; MHOTOKPUTEPHATBHBIE METOJBI; METO]
aHanu3a uepapxuii; Meton CaaTu; MeTOJ MapHBIX CPAaBHEHUH;
SKCIIepTHAas OLEHKa

SOME METHOD OF QUALITY ASSESSMENT OF RE-
SERVES CALCULATION IN THREE-DIMENSIONAL
MODELS

R.Ya. Kuchumov, A.S. Matveev, Zh.M. Kolev

Tyumen State Oil and Gas University
38, 50-let Oktyabrya str., 625027, Tyumen, Russian Federation;
e-mail: kuchumov.r.ya@gmail.com; jackkolev@gmail.com.

Methods of quality assessment of hydrodynamic models im-
plementation are proposed and realized by the authors in Model-
lingMultiExpert (MME) software product, based on methods of
mathematical statistics and multi-criteria decision-making meth-
ods. The paper suggests some method of quality assessment while
calculating reserves of hydrocarbon deposits in three-dimensio-
nal models. The authors of the paper suggest calculation of both
balance and recoverable hydrocarbon reserves in compliance with
decisions made by Nazarov — Sipachev, Sazonov, Kambarov, Pir-
verdyan and Abyzbaev, while quality assessment of results should
be accomplished by such multi-criteria methods of expert as-
sessment as hierarchies analysis and paired comparisons.
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Key words: reserves calculation; reserves, recoverable re-
serves; multi-criteria methods; the method of analytic hierarchy
process; Saaty method; the method of paired comparisons; ex-
pert assessment.

VIK 681.5:622.276

ONPEAEJEHUE T'PAHUILl HE3AMEP3AHUSA
HoABO AU X BOJOBOJOB HATHETA TEJIBHBIX
CKBA’KHUH C IPUMEHEHUEM ITPUKJIAJHOTO
NNPOIrPAMMUMPOBAHUSA

Hpuk Fannxanosuu datraxos’, KaHx TexH. Hayk, JOICHT,
Pam3uc PaxumoBuu Kazu,lponz, JI-p TEXH. HAYK

'@rBEOY BIIO "Yumckuii 2ocydapcmeentbiti Hemanoi mex-
Huyeckull ynusepcumem" uauan 6 2. Okmabpvcxkuil

452600, Pecnybnuxa bawxopmocman, 2. Okmsbpvckuil, yu. /e-
sorckas, 54a,

men.: (34767) 66-030;

e-mail: i-fattakhov@rambler.ru;

2Tamapexuti nayuno-ucciedosamensekuii u npoexmubiti uk-
cmumym nedpmu (TamHHUIIUneghms) omxpvimozo axyuonepHo-
20 oowecmea "Tamnedpbmsv"” umenu B./]. [lawuna

423236, Pecnybnuxa Tamapcman, e. Byzynoma, yn. M. [Dicanu-
as, 32.

B crarbe paccMOTpeHa BO3MOKHOCTH IPUMEHECHUST HHCTPY-
MEHTOB MPHKJIAJHOTO HPOrPAMMHPOBAHUS AJIS PELICHUS IPO-
OJIEMBI TPOMEP3aHUS U OJICACHCHU S HA3CMHBIX M MOA3EMHBIX
BOJIOBOJIOB. B kadecTBe cpelcTBa aHaM3a pacupeaeCHUs TeM-
mepatyp B TPyOONpOBOJax OBUIM HCIIONB30BAHBI IPOTPAMMBI
"Actan" n "OcreH". C 1[I0 CUCTEMATU3ALMY BBIBOJIHBIX JaH-
HBIX ObLTH C(OPMUPOBAHBI YETHIPE CBOJIHBIC TAOIHIIBI, B KOTO-
PBIX TIPUBEICHBI JAHHBIE IO PACIIPEACIICHUI0 KOHSUHBIX TEMITe-
paTtyp BOABI B IOA3EMHBIX 1 Ha3eMHBIX BOIOBO/IaX, KOOPANHATHI
Hayvaa OJICICHCHHS U KOOPMHATHI TIOJTHOTO IIPOMEP3aHusl.

Kuouesvie cnosa: Temneparypa; BOIOBOJ; pacyeT; Mpo-
rpaMMHOe oOecrieueHne; pe3yIbTar.

DETERMINATION OF BOARDERS OF NON-FREEZING
OF INJECTION WELLS HEADRACES BY MEANS
OF APPLIED PROGRAMMING
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The article considers possibility of usage of applied pro-
gramming instruments for solving problems of freezing and ic-

ing of ground and underground water lines. "Astan" and "Esten"
software were used to analyze distribution of temperatures in
water lines. Four summary tables with data about distribution of
water final temperatures in underground and ground water lines,
with coordinates of icing beginning and with coordinates of
complete freezing were formed to systemize terminal data.

Key words: temperature; water line; calculation; software;
result.
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MPOTPAMMHBI KOMILJIEKC PACYETA TEXHO-
JIOTHYECKHUX PEXXKAMOB ITXT, MTHTETPUPY EMBI1
B CUCTEMY JUCHHETYEPCKOI'O YIIPABJIEHUS

A.B. CBupunos

Quauan OO0 "Tasnpom I[IXT'" "Cmaspononvckoe YIIXT"
356110, P®, Cmaspononsckuii kpati, noc. Pviz0esnuiil,
ya. FOocnasn, 2, xkab. 4,

men.: 8 (86545) 7-56-09;

e-mail: A.Sviridov@stav.phg.gazprom.ru.

PaccmaTpuBaeTcsi mpoOrpaMMHO-TEXHHYECKOE O0ecredeHme
MOJIEPHU3UPYEMOU CHCTEMBI AUCIIETUYSPCKOTO YIPABICHUS TEX-
Honornyeckumu npoueccamu (TII) CeBepo-CtaBporosibCKoro
ITOJ3€MHOTO XpaHWJMINA Ta3a. [IpuBeneHo omucanue mporpamm-
HOTO KOMILIEKCa pacyera PeHUMOB IMOI3€MHOrO XPaHWIIHINA
raza (IIXTI'), uHTerpupOBaHHOTO B CHCTEMY AMCIIETUYEPCKOTO
yIpaBJIeHHs], ¥ PELICHHE 33/1a4H Iepenayn NHGOpMaIuu ¢ Tex-
HOJIOTHYECKHX OOBEKTOB JHCIIETUEPY.

Knrouesvie crosa: nucneruepckoe ynpasienue T1I; ckBaxu-
Ha; MJIaCTOBOE M 3a00HHOE JaBJICHUS; Ta30PacIpeaeIUTeIIbHBII
nyHkT; [IXT.

SOFTWARE SET FOR CALCULATION OF TECHNOLO-
GICAL MODES OF UNDERGROUND GAS STORAGE,
INTEGRATED INTO THE DISPATCHER CONTROL
SYSTEM

A.V. Sviridov

"Stavropol Department of Underground Gas Storage"(UPHG),
an affiliate of "Gazprom Underground Gas Storage, Ltd." (Gaz-
prom PHG, Ltd.)

2, office 4, Yuzhnaya str., 356110, Ryzdvyany poselok, Stavro-
polsky region, Russian Federation,
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Software-technical support of dispatching system of techno-
logical processes control (TP) of North-Stavropolsky undergro-
und gas storage, being modernized at present, is discussed. De-
scription of some software set for mode calculation of undergro-
und gas storage (UGS), integrated into the system of dispatching
control as well as salvation of the problem relating to informa-
tion data transfer from technological objects to dispatching cen-
ters are given.

Key words: dispatching system of technological processes
control; well; formation and bottom hole pressure; gas-distribu-
ting point; underground gas storage (UGS).
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