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Mopenb TeyeHUs rasa
Gas transport model

Is take into consideration:
—Pipeline topology;
—Chemical gas consist;
—Distributed friction loss;
—Ambient temperature ;
—Nonideal gas;
—Characteristics of technological objects .

YyuTtbiBaeT:

—Tononoruio Tpybonposoaa;
—HenpgeanbHOCTb rasa;

—XUMUYECKNI COCTaB rasa;
—PacnpegeneHHbie noTepn Ha TPEHUE,
—BnunaHue Temnepartypbl oKpyXxatoLen cpeasbl;

—XapaKTepUCTUKN TEXHONOIMMYECKMX
OOBLEKTOB.
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Mopenb TeyeHUs rasa
Gas transport model
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PacuyeTHasa cxema rasonpoBopa
Gas pipeline calculation scheme

P, atu |T, C | 0, M3fyac

159 kM 157 kn 155 kM 135 kM 119 kn 91 kM 63 kM 21 kM 20 kM 19 kM 0 kM

Kyeanckaa KC Cragponoakckaq KC ﬁ%ﬁ
66.46 66.47 16650  |66.65 166.81 166.89 6710 |67.38 | 964797 .51 15098 |51.20

23.51 23.04 12275  [24.01 12435  |25.42 2644  |28.49 12209 |22.10

| 964815.66 | 964819.61 | 964877.10
188 kM 215k 244 kM Zhikm 273 ekm 300 kM 301 kmM J02km 332km 345 kM

KpacHopapckaa KC

66.39 166.26 |66.08 165.99 |65.81 |65.15 '85.64 [8459 [84.90
23.02 12213 |21.61 12113 2033 [19.23 128.11 12394 [22.14
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CpaBHeHuMe pacyeTa C 3KCMEePUMEHTOM

The comparison of model with experimen
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Mopenb TeyeHUs rasa
Gas transport model

PewaeT cnepywouwme 3agaum:

— OnTnmManbHbIN BbIOOP M paccTaHOBKA TEXHOSTOrMYECKUX OOBEKTOB U
obopyaoBaHus Ha CTaaun NPOEKTUPOBAHUS;

— YBenu4yeHune npon3BOoAUNTESIbHOCTU Ha CTaAnn 3KCIiyaTauunu,

— [MoBblweHne 6e3onacHOCTX 3KCMyaTaumMn 1 BbINOSTHEHNE SKONOTMYECKUX HOPM Y
npaBun.

Solves the following problems:

— Optimal selection and placement of technological objects and equipment at the
design stage;

— Increased productivity at the operational stage;
— Increased operational safety and compliance with environmental regulations.
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OO0BLEeKTbl ANarHOCTUKMU
Diagnostic objects

TpybonpoBoAabl ra30TPaHCNOPTHONU CUCTEMBI:
— [1pombicrioBble/MeXNPOMBbICIIOBbIE;
— MaructpanbHble;
— PervoHarnbHble.

Gas pipelines:
— Field / interfield pipelines;
— Main transport pipelines;
— Regional pipelines.
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Obnactu npumeHeHua moaenwu
Fields of application

lNMporpammHbIe NPoAYKTbI U NPOrpaMMHO-TEXHUYECKMEe KOMMJIEKChbl .
— [NporpamMmmHbIn nakeT moaenmpoBanmsa Cassandra;
— [1TK Cncrembl oOHapyxeHusa yteyek LeakSPY;
— 1O Cucrembl nogaepxkm npnuHATUA peweHnn DISPY;
— TpeHaxepHbIK N UMUTaUNOHHbIN kKoMnnekc ARTPipe.

Gas pipelines:
— Simulation software Cassandra;
— Leak Detection System LeakSPY;
— Decision Support System DiSPY;
— Training and simulation system ARTPipe.
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Cassandra
[MporpaMmMHbIN NakeT MoaenupPoBaHUA

Simulation Software
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ARTPIpe
TpeHaXepHbIU U UMUTALMOHHbLIN KOMMJIEKC

Training and Simulation System

PewaeT 3agaun:
— Co3paHne NpounsBOSibHbIX PEXNMOB paboTbl TpybonpoBoaa;
— MO,EI,eJ'II/IpOBaHI/Ie LUTATHBIX N BHEeLWTaTHbIX CI/ITyaLI,I/IVI;

— MogpennpoaHue paboTbl TEXHOTOrNMYECKMX OOBEKTOB (KOMMPECCOPbI, 3a4BUXKN,
rasoBble XpaHunuwia un T.4.), ody4eHne ynpasrneHnem obbekTamu.

Solves the problems of:
— Create custom modes pipeline ;
— Simulation of real and emergency situations ;

— Simulation of technological facilities (compressor , valves, gas storage, etc.),
training facilities management.

bornee noopobHo e doknade KOweHko T.C. «PeweHus OO0 "OHepeoasmomamuka”. TpeHaxxEépHbil
u umumauuoHHbIU Komrineke ARTPipe» e cekyuu B 6 15:20

More detail in the report Yushchenko Taras «Solutions Energoavtomatika Ltd. Training and
simulation system ARTPipe» in section B at 15:20
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Cuctema nogaepxXKv NPUHATUA pPeLUeHUN

PewaeT 3apgaum:

DISPY

Decision Support System

Ob6ecneyeHne HenpepbIBHOrO MOHUTOPUHIa repMeTUYHOCTM TpyOoNpoBoaa B pexnme
peanbHOro BpEMEHU Ha BCEX pexmnmax PyHKLMOHMpoBaHNA TpybonpoBoaa;

NaeHTudukaumsa n KOHTPOIb HanopHbIX XapakTePUCTUK KOMIMPECCOPOB;
OnpeaeneHne pacyeTHOro TEKYLLEro pacnpeaeneHus gaBneHms no anvHe Tpybonpoeoaa;
CosaaHue 6a3bl AaHHbIX PaKTUYECKUX TEXHOMOTMYECKUX PEXNMOB;

PacueT rpadvka ABUXKEHUS CpeacTB AMArHOCTUKUN, BPEMEHW 3aMNONHEHNS/ONOPOXHEHNS
ras3oBblX XpaHWUULL,

Solves the problems of:

Automatic and visual inspection of the calculated and actual values ;

Identification and control of pressure characteristics of compressors;

Determining the current pressure distribution along the length of the pipeline;
Creating a database of actual technological modes of pumping;

Calculation timetable diagnostic tools and time period filling / emptying gas storage.

Gonee nodpobHo e doknade CmpernbHUkosou C.A. «PeweHust OO0 "OHepeoasmomamuka”.

CUCTGI\O/Ig nodoepKKU NpuHAMuUs peweHuu yrnpaesneHuss mpyboripoeooom DiSPY » e cekyuu
Be 15:

More detail in the report Strelnikova Svetlana «Solutions Energoavtomatika Ltd. Decision
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LeakSPY
Cucrtema obHapyxeHuUs1 yTedek

i Leak Detection System
elwaeT 3agaauu.

— ObecneyeHne HenpepbIBHOrO MOHUTOPUHIA repMeTUYHOCTN TpybonpoBoaa B pexume
pearnbHOro BpeMEHM Ha BCeX pexmnmax OyHKLNOHMpOBaHNA TpybonpoBoaa;

— B cnyyae obHapyxeHus dakTa yTeukn Nnpon3BoauT pacyeT MecTa U BpeMeEHN ée
BO3HWKHOBEHUS;

— [ononHuTenbHO NPOBOAUT OLEHKY AOCTOBEPHOCTM BOSHUKHOBEHUSI COBLITUS U BENUYMHDI
YTEYKMN.

Solves the problems of:
— Providing continuous monitoring of pipeline leaks in real time in all modes of operation of
the pipeline;
— Calculates the time and place of leak occurrence;
— Additionally, assessing the reliability of event occurrence and magnitude of leakage.

JKcnnyaTauuoHHbIe XapaKTepUCTUKM CUCTEeMbI sl ra30npoBoAoB
The performance characteristics of the system for gas pipelines

BenvunHa yTeykn B % OT Makc. Bpems obHapyxeHusa yTeuyku, MorpelUHOCTb onpeaeneHnst KOOPAMHATBI YTEYKU,
pacxogal Leakage in % max. MuH/ Time for leak detection, km/ The error in determining the leak coordinate, km
flow min

5 10 2

2 20 5
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Cnacu6o 3a BHUMaHue
Thanks for attention

BapabaHoB Cepren/ Barabanov
Sergey

[MaBHbLIN MHXEHEP NpOeKTa
Project Director

ENERGOAVTOMATIKA
Tel: +7 (495) 737-04-89

Mob: +7 (916) 374-74-46
barabanov@energoavtomatika.com

[[oTOB OTBETUTL Ha BallU BOMPOCHI.
bonblwe MHpopmaumm Ha cante energoavtomatika.ru
Ready to answer your questions.

More information at energoavtomatika.com
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