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MPOTUBODMIBTPAITMOHHBIX MEPOIPHITHIA, T. €. CPABHUTH CIIOCO0 «CT€HA B TPYHTE» U KakK
JTBTEPHATUBY MPOEKT JOKATHHOTO BOJIOTTOHUKCHUS;

- IPOBECTU KOMITHIOTEPHOE MOJICITHPOBAHUE MPOIECCOB (DMIILTPAIMH TSI PACCMOTPEHUS
BO3MO>XHOCTH ITPUMEHEHUS IPOTUBO(DUIBTPAITMOHHBIX 3aBEC M3 KOMITO3UTHBIX MAaTEPHAJIOB,;

- CO371aTh CETh HAOIIOIATEIBHBIX CKBAKHUH IS OTCIC)KUBAHKS YPOBHS TPYHTOBBIX BO/T
Ha gamOe u B 30He pacnoioxenus ['TC;

- YCTpaHUTh Pa3yIUIOTHEHUS B OCHOBAHUU JaMOBI ITyTEM 3aKauKH B HUX JKUJIKUX KOM-
MMO3UTHBIX MAaTEPUAJIOB;

- BOCCTaHOBHTH YVIUIOTHEHHS JIe(hOPMAIlMOHHBIX IITBOB HA 0TKOcax CeBepHOI JaMOEbI.
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MNPUBOPHOE OBECIHHEYEHHUE BOAOYYETA /UIS1 HAITIOPHBIX
TPYBOIIPOBOJAOB OPOCHUTEJIBHBIX CUCTEM

B cmamve onucanvl ocnosnvle mpebosanus Kk npubopHomy obecneuenuro 8000yuema,
PEKOMEHO08AHbL MEXHONO2UU B000YHema U 8000U3MEPEHUs, NPUBEOeHbl cpedcmea umepe-
HUs, paspabomannvie KaKk omeyecmeeHHoll, makK u 3apy6edcHol nNPOMbILUIEHHOCIbIO, NO360-
JIAI0WUe 0OP2aHU308ams NOJHYI0 ABMOMAMU3AYUIO NPOYeCccd UsMepeHUs OJil HanopHuIX mpy-
060npo80006 opocumenvHblX cucmem. Bvinoanennviti ananuz cpeocme uzmepeHus noxasai,
YUMo Npu peueHur MexXHUYeCKUxX 80NpPoCco8 Kpome 00CMOBEPHOCMU UMeEPeHUs HeoOX00UMO
Maxokce Yuumvl8ams HAOEHCHOCMb, YOOOCMEO 8 0OCIYHCUBAHUU, CHOUMOCTb 020 UIU UHO20
cpedcmea usmepenusl.

Knrouesvie cnosa: eoooyuem, eodousmepenue, npubopnoe obecneuenue, HANOPHbLU
mpy6onposoo, usmepumebHvle KOMNIEKCHbI.
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WATER METERING INSTRUMENTATION FOR PRESSURE
PIPELINES OF IRRIGATION SYSTEMS

The main requirements for water metering instrumentation are described, water
measurement and water metering technologies are recommended, gauge devices developed
both by domestic and foreign industry allowing to organize the complete automation of the
measurement process for pressure pipelines of irrigation systems are given. The carried out
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analysis of the measuring means has shown that in solving technical problems in addition to
the measurement reliability it is also necessary to take into account reliability, ease of
maintenance and the cost of any measuring means.

Key words: water metering, water measurement, instrumentation, pressure pipeline,
measuring systems.

OCHOBHBIM YCJIOBUEM PallMOHAILHOTO HCIOJIb30BaHUS BOJHBIX PECypCOB Ha OPOCH-
TEJIBHBIX CUCTEMax SIBJSIETCSl 00ecreueHrue TOYHOTO U JIOCTOBEPHOTO y4eTa MoAaqyH, MoTpeo-
JaeHus U cOpoca BOABI Ha MEIMOPATUBHBIX cHcTeMax (BoxoyuyeTa W Bojousmepenus) [1].
B nacrosimee Bpemst 3KCIUTyaTallMOHHBIE OPraHU3aIluH, 0OCTYKHBAIOIINE COBPEMEHHBIE OpPO-
CUTEJIbHbIE CUCTEMBI, 3aMHTEPECOBAHbI B IPUMEHEHUU CPEACTB BOJAOU3MEPEHUS U UX METPO-
JIOTUYECKOM 00€CIIEYEHHUH.

[Ipubopuoe obecrieueHne BoJOy4eTa T0OJKHO (OPMUPOBATHCS U3 CPEJICTB U3MEPEHUS
U CIEUHATBHOTO O0OPYJIOBAaHUS W JIOJDKHO TPENCTAaBIATH CO0OW YHH(DHIMPOBAHHBIC KOH-
TPOJBHO-U3MEPHUTENIbHbIE KOMIUIEKCHI, KOTOPbIE Pa3iNyaloTCs B 3aBUCUMOCTH OT BHJa 00b-
eKTa (OTKpbITasi OPOCUTENbHASI CETh, 3aKpbITasi OPOCUTEIbHAS CETh) U COCTaBa U3MEPSIEMbBIX
napameTpos [2].

Jljig yMEHbILIEHUS! CTOUMOCTHU CPEJCTB BOJOYYETa U BOJOU3IMEPEHHUS, a TAKXKE J1OCTH-
KEHUST HEOOXOAMMON METPOJIOTMYECKON HalIeKHOCTU MOoJydaeMoi HMH(OpMAalUUd PEeKOMEH-
JIOBaHbI CJIECYIOIINE TEXHOJIOTUHU:

- IPU BOAOYYETE Ui MPOBEACHUS yUETHBIX (KOMMEpPUYECKHX) OIEepaluii JT0JKHA HC-
MIOJIb30BATHCSl TEXHOJIOTUS ONpeAeTeHNs 00beMa CTOKAa BOJBI Ha OCHOBE NMPHUMEHEHHS KOH-
TPOJBHO-U3MEPUTENILHBIX KOMIUIEKCOB Pa3JIMYHON KOH(PUTYpallii, YCTAHOBICHHBIX HA CTaH-
JApTHU30BAHHOM THIPOMETPHUECKOM COOpYKeHHH. Takas TexHoJorus oOecredyuBaer Oosee
BBICOKOE METPOJIOTMYECKOE KadecTBO BBIXOAHOW MH(pOpManuu. Bo3MOXHO HCHOIB30BaHUE
TPaJMLIMOHHOIO ONpeziesieHus: 00beMa CTOKa BOJblI HA OCHOBE «PYUYHBIX» METO/I0B U3MEPEHUS
napaMeTpoB BOJHOTO TOTOKAa Ha CTaHAAPTHU30BAHHOM THAPOMETPHUYECKOM COOPYKEHUHU.
Takast TEXHOJIOTHSI, JTOTIOJIHSSI OCHOBHYIO, IO3BOJIIET MCIOJIH30BATh MUHUMAIBHBIA HaOOp
MPOCTEHIINX CPENICTB U3MEPEHUH, CYIIECTBYIOIUX Ha OOBEKTaX MEIHOPATUBHBIX CHCTEM.
B cnyuae orkaza B paboTe KOHTPOJIBHO-U3MEPUTEIBHOTO KOMIUIEKCA TPAIUIIMOHHAS TEXHO-
JIOTHSI MOKET SBIISITHCSI OCHOBHOM;

- IPY BOJOU3MEPEHUH IPEAyCMaTPUBACTCS YNPOILIECHHAs TEXHOJIOTUS U3MEPEHUs] KOH-
TPOJIUPYEMBIX TTApaMETPOB BOAHOT'O MOTOKA HA OCHOBE «PYYHBIX» METOAOB, UYTO MO3BOJMT HC-
M0JIb30BaTh MMHUMAJIbHBIN HA0Op MpOCTEHIINX CPEACTB U3MEPEHUI, CYIIECTBYIOIIUX HA 00b-
eKTax MEeJIMOpAaTUBHBIX CUCTeM. B nanbHeiimeM mpeaycMarpuBaeTcsl Mepexo]] Ha TeXHOJIOTHU
BOJIOM3MEPEHUI C HCHOJIb30BAaHUEM CHEIUAIN3UPOBAHHBIX KOHTPOJIBHO-U3MEPUTEIbHBIX
KOMIIJIEKCOB.

CpenctBa Bojioy4eTa I0DKHBI 00ecrieunBarts [3]:

- BBICOKYIO TOYHOCTb U IOCTOBEPHOCTb U3MEPEHMI;

- COXpaHEHHE OJJHO3HAYHOCTH U3MEPSAEMBIX MTapaMETPOB BO BCEM JMANa30HE N3MEPEHUIA;

- 3alUIEHHOCTh MOKa3aHUi MprOOPOB, PUKCHPYEMBIX TaPaMETPOB OT BMEILATEIbCTB
U3BHE;

- BO3MOXHOCTb B JIIO0OOW MOMEHT BPEMEHHU NPOKOHTPOJIUPOBATH COCTOSIHUE CPEICTB
BOJIOyYETa U BOJOU3MEPEHUS;

- BO3MOXHOCTb B KOPOTKUI CPOK 3aMEHBI M1 PEMOHTA CPEJICTB U3MEPEHHUIA.

OnHuMH U3 00s3aTENBHBIX YCIOBUM NPUMEHEHUS H3MEPUTENbHBIX KOMIUIEKCOB
JIOJKHBI OBITH:

- cTaOUIBHOCTH PabOTHI B YCIOBUAX HECTAOMIBHOTO SHEPrOoCHA0KEHHUS;

- HaJIM4Ke CTaHAapTHBIX BBIXOJHBIX CUTHAJIOB JUIS Mepefadyd MHGOpMaluu 4yepe3 Te-
JIEKOMMYHUKALIMOHHBIE CUCTEMBI;

- OJ104YHOE TIOCTpOEHHUE ISl OE30MacHOTO JEMOHTaka 000OpyAOBaHUSI HAa 3UMHEE Xpa-
HEHHUE.
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OcHamieHre MeIMOpPAaTHUBHBIX CUCTEM H3MEpPUTEIbHBIMU MPUOOPAMHU JOJKHO MPOXO-
JIUTH B HECKOJIBKO 3TalloB.

Ha nepBom 3tare Bce MyHKTHI BOAOYYETa JOJHKHBI OCHAIIATHCS HEKOHTAKTHBIMU pac-
XO0Z0MEpaMHU-CYeTINKAaMU I OOecIieueHHs y4eTHBIX omnepanuii. [IyHKTBI U KOHTpOJIbHBIE
TOYKH BOJIOM3MEPEHUS JOJDKHBI OBITh OCHAIIEHBI MPOCTEHIINMHU aTTECTOBAHHBIMU CPE/ICTBA-
MH U3MEPEHHUHI TEXHOJOTHYECKUX TapaMeTpPOB.

Ha BTOpOM 3Tare myHKThI BOJOy4YeTa U BOAOU3MEPEHUS JODKHBI ObITh OCHAIIEHBI aB-
TOMaTH3UPOBAHHBIMU yYPOBHEMEPaMH C HEKOHTAKTHBIMH JaTYMKaMHU YpPOBHS JUIs oOecrede-
HUSl TEKYIIEro KOHTPOJII COCTOSHUSL BOJONpoBosmIeld ceTtu. I[IyHKTBI BOJOM3MEpEHUs
110 HEOOXOAUMOCTH JIOTIOJIHSIOTCS HEKOHTAKTHBIMH PAaCXOJIOMEpaMH JJIsi 00eCcIIiedeHus pery-
JMPOBAHUS BOJIOPACTIPE/ICTCHUS.

Ha tpetbem 3Tamne cpeacTBa KOHTPOJIS U U3MEPEHHs OOBEINHSIOTCS B aBTOMAaTU3HUPO-
BaHHYIO CHUCTEMY BOJOM3MEpPEHUs, HEOOXOIUMBIM KOMIIOHEHTOM KOTOPOH SIBISIETCS Teje-
KOMMYHHUKAIIHOHHOE OOOPY/ZOBaHHWE C COOTBETCTBYIOIIMM TEXHHUYECKHM M IPOrPaMMHBIM
o0ecre4eHnEM.

CoBpeMeHHOE MOJIOKEHUE Ha PBHIHKE W3MEPUTEIbHBIX NMPHOOPOB M 000pPYIOBAHHSA
MIO3BOJISIET 00ECIICUUTh 3aKYIKY JIFOOBIX BUAOB U TUIIOB H3MEPHUTEIHHBIX MPHOOPOB U 000py-
JIOBAaHHS C IENbI0 MPHUMEHEHUS MX Ha HAIOPHBIX TPYOONPOBOJAX OPOCUTEIBHBIX CHCTEM.
Takum 00pa3oM, Ha OCHOBE BBIIIEU3JIIOKEHHOTO Ul OpraHu3anuy 3(P(HEeKTUBHONW CHCTEMBI
BOJIOYyYETa M BOJOM3MEPEHHs MPEAJIOKEHO pPEKOMEHAyeMoe NpuOopHOe obecreyeHne
JUIsL HAIIOPHBIX TPYOOIIPOBOAOB OPOCUTENBHBIX cUcTeM (Tabnuma 1).

Tadauna 1 — Pekomenayemblie cpecTBa M3MePeHUs NAPAMeTPOB BOTHOTO MOTOKA [IJIsl
OpraHu3alnMyu BOJAOYYeTa U BOJOM3MePEeHHs HA HAMOPHBIX TPyOonmpoBoaax

HaumenoBanue Crou-

S — PUCYHOK OCHOBHBIC TEXHUYECKUE MOCTL

POAYIHHH, yH XapaKTEPUCTUKH ’
M3TOTOBUTEITh pyo.
1 2 3 4

Tune! JaTYNKOB — HAKJIAI-
Hble. Jlnana3on usmepeHust
0,1-43429 M*/a ipu [Ty =

PI?C::;I?MiE_T a 20...1600 mm. Hanpsixenune
e JIeIP nutanus 12 B. Cpennee Bpems
3BYKOBOM ot 32000

HapaOoTku Ha oTka3 7500 u.
Amnasorossiii curaai 0-5;
4-20 MA. IlorpemHocTs u3-
Mmepenust +1,5 %. Cpennnii
CPOK cITyObl He MeHee 8 JeT
Turb! TaTYNKOB — BPE3HBIE,
HakjiaaHble. /lnana3on usme-
penus 0,00063-31,5 m*/c npu

«/Inenp-7»
(Poccus) [4]

;?S;;g:;;fg;le Iy =150...2400 mm. Hanps-

CO CUETIUKOM MO~ xxenue nutanus 220 B. Cpen-

nenn Y3P-B-M Hee BpeMst HapaboTKH Ha OT- 20000
«AKYCTPOH» ka3 4000 4. AHanOroBbIH

curnan 4-20 MA. Ilorpem-
HOCTb U3Mepenus 1,5 %.
Cpenuuii cpok ciry>x0bl He
MeHee § JIeT

(Poccus) [5]
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[Ipomomxenne Tadmuibl 1

4-20 MA. TlorpemHocTs U3Me-
penus £1 %. Cpennuii cpok
cyx0sI 12 ner

1 3 4
Turnbl JaTYNKOB — BPE3HBIE,
HakJIagHele. Jlnana3oH uzme-
VY IbTpa3sByKOBO#H penus 0,0002-0,03 m>/4 npu
pacxoziomep- Iy =50...4200 mm. Hanpsixe-
CUETUYUK Hue nutanus 220 B. Cpennee 76900
«Bzner MP» BpeMs HapaOOTKH Ha OTKa3
(YPCB) 75000 4. AHaJIOTOBBIN CUTHAI
(Poccus) [6] 4-20 MA. TlorpemHocTs u3Me-
penus +1,5 %. Cpeanuii cpok
ciyxO0b1 12 net
Tunsl JaTYNKOB — HAKIIAJHbIE.
Jwnamna3oH u3mMepeHus
0,9-650000 m*/4 ipu Iy =
15...6000 mM. Hanpsirkenue
Pacxonomep
S1.S-700 F OATAHUSI 8—§6 B. Cpennee 53000
BpeMs HapaOOTKH Ha OTKa3
(CIHA) [7] 60000 9. AHAJIOTOBBIN CUTHAI
4-20 MA. IlorpemHocTts u3Me-
penus £1,0 %. ['apanTuitnbii
CPOK CITYXOBI 5 JieT
Tunsl JaTYNKOB — HAKIIAAHbIE.
Jlnana3zoH U3MepeHus
840000 m*/4 npu [Ty =
Pacxonomep 40...2000 mm. Hampspxkenue nu-
YJIBTPa3ByKOBOU tanua 220 B. Cpennee Bpems 53800
«AxkpoH-01» HapaboTku Ha oTka3 67000 u.
(Poccus) [8] Amnanorosii curnain 0-5; 0-20;
4-20 MA. IlorpemHocTs n3Me-
penust £1,5 %. Cpennuii cpok
ciyx0s1 10 et
Tunsl JaTYNKOB — HAKIIAAHbIE.
Juana3on n3mepenus 0,1-
YabpTpa3ByKoBOI 20 m/c mpu Iy = 15...4000 mm.
pacxomomep Hanpsbxenne nuranus 24 B.
Optisonic 6300 P Cpennee Bpems HapaboTku Ha | 285240
(Hunepnanmas) otka3 67000 4. AHaIOTOBBII
[9] cur"ain 4-20 MA. Tlorpemi-
HocTb u3mepenus £1 %. Cpen-
HUH cpoK ciyx0bI 10 et
Tune! JaTYNKOB — HAKJIaHEIE.
Jlnamna3zoH U3MepeHus
3
«Onera-P» 0,01-3600 m°/a ipu Iy =
pACXOOMEp- 6...400 mMm. HanpsokeHue nu-
CUETYHK DJIEK- rarus 12 B. Cpennee spews 120000
. HapaboTku Ha oTka3 75000 u.
TPOMATHHTHLIH Amnanorosblit curnan 0-5;
(CIA) [10] ’
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[Ipomomxenne Tadmuibl 1

3BYKOBOI1
JPK-4-OIl
(Poccus) [14]

HapaboTku Ha oTka3 50000 u.
Amnamorossiii curaai 0-5;
0-20; 4-20 MA. ITorpemHocTh
u3mepenus 1,5 %. Cpennuit
CPOK CIIy>KObI 8 JeT

1 2 3 4
Turbl JaTYNKOB — HAKJIAIHbIE.
Jwramna3oH nu3MepeHus
0,03—-10 m/c pu [y =
g;%ﬁg;ﬁggﬁg{) 15...1400 mm. Hanpspxkenue
M2000 Badger nutanus 24 B. Cpengnee Bpemst 30027
Meter (CITIA) HapaOOTKH Ha OTKa3 50000 u.
[11] Amnanorosbsiii curdai 0-20;
4-20 MA. TlorpemrHocTts u3Me-
penus +0,5 %. Cpeanuii cpok
ciyx0b1 10 et
Tunsl JaTYNKOB — HAKIIAAHbBIE
U Bpe3Hble. Jlnamna3on usmepe-
ViIbTpasBykoBoii aus 0,03-36000 m>/a mpu [Ty =
pacxooMep- 15-1600 mm. Hamnpsixkenue nu-
caerank UFM- tanus 220 B. Cpennee Bpems 39950
005 (Poccus) HapabOTKH Ha OTKa3 6500 u.
[12] AmnanoroBbiii curtan 4-20 MA.
[TorpemHocTs U3MepeHus
+1 %. Cpennuii cpok ciayxObl
12 ner
Tumnsl 1aTYNKOB — HAKJIAHBIE.
(V.00 Jlnana3zoH U3MepeHus
' 0,3-45000 M/ ipu [Ty =
VYapTpa3zBykoBon . t‘ 0 50...4000 mm. Hanpsixkenue mu-
pacxonomep N tanua 220 B. Cpennee Bpems 82093
Sitrans F US Hapabotku Ha otka3 50000 4.
(Yxpauna) [13] | B Amnanorosbiii curaan 0-5;
= 0-20; 4-20 MA. TTorpemHocTh
‘E’? & n3mepenus £0,5 %. Cpennuit
cpok ciyx0b1 10 et
Tumnsl 1aTYNKOB — HAKJIAHBIE.
Jlnana3zoH U3MepeHus
Pacxomomep Bo- 2,7-452000 m*/a ipu [Ty =
JIbI KOppeIsLu- 80...4000 mm. Hampsxenue
OHHBIN YJIbTpA- nutanus 36 B. Cpennee Bpems 47377

ITpumeuanue — Jly — tuaMeTp yCJIOBHOT'O NMPOXOJa.

AHanu3 NPUMEHUMOCTH CPEJICTB BOJOYYETa U BOJOU3MEPEHUS I HAIOPHBIX TPYOO-
MIPOBOJIOB OPOCHUTEIBHBIX CHCTEM IPOBOAMIICS B COOTBETCTBHH C MPEIbSIBISEMBIMU K HUM

TpeOOBaHUSMU:

- Axamna3oH U3MEPCHUS pacxoaa, CTOKA,

- TUIIbI JaTYUKOB,

- A0IyCTUMaAs MOrpeIIHOCTL U3MCPCHU S,

- Hanu4KMe uHTepdeiica Ui CBSI3U C CUCTEMaMH yAaJeHHOro coopa HH(OpMAIMK W

ABTOMATHUKH,
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- HalpsHKCHHUE MTUTaHUS YCTPONCTRA;

- 3aBO3/IYIIICHHOCTh BOJTHOTO MTOTOKA;

- CPETHUIA CPOK CITYIKOBI;

- cpexHee BpeMsl HapabOTKH Ha OTKa3z;

- CTOMMOCTh yCTaHABIMBAEMOTO MPUOOPA.

O4eBUIHO, YTO METPOJOTHYECKHE XAPaKTEPUCTHKH PACXOOMEPOB JJIsi HAIOPHBIX
TpyOOIPOBOJIOB CXOIHBI:

- OTPEIIHOCTh U3MepeHuit konebnercs ot 0,5 mo £1,5 %;

- BBIXOJAHOW MH(pOPMAIMEH JaHHBIX PACXOJOMEPOB SIBISETCS CTaHIAPTHBIM aHAJIOTO-
BbIli curnan 0-5; 4-20; 0-20 MA;

- BSJIMYMHON U3MEPEHHUSI SIBISETCS OOBEMHBIN Pacxol.

Ucxonst n3 cpaBHEHUS] TEXHUUECKUX XapaKTEPUCTUK, MOXKHO CIENATh CIAEAYIOIINUE BbI-
BOJIBI:

- HaKJIaJHbIC TaTYMKU Oosiee yIOOHBI MPU X YCTAaHOBKE W MOCIIEIYIOIIEM UCIOIb30-
BaHHWM, OJHAKO HMMEIOT OOJBIIYI0 TOTPEIIHOCTh HM3MEPEHUH, YeM BpE3HbIC. DTO CBS3aHO
C KOppO3HUell BHYTPEHHHX CTEHOK HANOPHBIX TPYO MpH JUIMTEIHHOW SKCILTyaTalliu U, Kak
CJIEICTBUE, M3MEHEHHEM HX IIEPOXOBATOCTH U TOJIIMHBI, YYUTHIBAEMOU MPOTrpaMMHBIM
obecrieueHreM pacxoIoMepa;

- IMaMeTp U3MEPEHHUI yCIOBHOTO MPOX0/1a KOIeOIeTCsl B OOLIMPHBIX MPEesiaX B 3aBU-
CHUMOCTH OT THIIa PACX0JIOMEPA, YTO MO3BOJISET MOTPEOUTEITIO BEIOPATH TOAXOISAIIYIO MOJICITh;

- HauOONBIINIA CPOK CIY>KOBI UMEIOT YIbTPa3BYKOBBIE PACXOAOMEPHI B CBSI3U C TEM,
YTO OHU HE MOTPYKAIOTCS B U3MEPSIEMYIO CPEIy U TEM CaMbIM UCKJIFOYAETCS UX 3arps3HEHUE.

BrInoTHEHHBIN aHATU3 CPEJICTB U3MEPEHHUS TTOKa3all, YTO MPU PEIICHUH TEXHUYSCKUX
BOIIPOCOB KPOME JOCTOBEPHOCTH H3MEPEHUsS] HEOOXOIUMO TaK)KE YUUTHIBATH HAJIEKHOCTD,
yn00CTBO B 00CITYKUBAHUHU, CTOUMOCTb TOTO UJI UHOTO CPEICTBA U3MEPEHUSL.
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A. A. Byoep, 0. A. XomyToB
Bcepocculickuil HaydHO-UCCIIEI0BATEIbCKUM HHCTUTYT THAPOTEXHUKU U METMOPALUU
umenu A. H. KoctsikoBa, Mocksa, Poccuiickas @eneparus

PA3PABOTKA T'HJIPOJUMHAMUYECKOM MOJEJIA BOAOPA3JEJBHOT'O
I'OPOACKOI'O BLE®A BBIIIHEBOJIONKOU BOJHOU CUCTEMbI U
PACYET BEPOSATHOI'O BPEJIA B PE3YJIBTATE ABAPUU HA I'TC

B cmamve onucana pazpabomxa cudpoounamuyeckou mooenu 8000pa30eibHO20 20-
POOCK020 bvegha Buiunesoioyxoti 60OHOU cucmemvl U paccMOmper mexHoI02UYeCKUll YUK
pacuema 8eposamuo2o epeda npu asapuu Ha Bepxueynunckou, Huocneynunckoi u Cmapom-
sepeykou niomunax. Ha ocnosanuu 0annuix pacuemog Ovlia onpeoeiena 8eauyuna cmpaxo-
801U CYMMbL NPU CIMPAXOBAHUU 2PANCOAHCKOU OMEEMCIMEEHHOCMU 61A0ebYyd ONACHO20 00b-
exma 3a npuyuHeHue epeoda 8 pesyivmame Aeapuu Ha ONACHOM 0ObeKme.

Kniouesvie cnosa: eudpoounamuueckoe mooenuposanue, MIKE 11, cmpaxosanue
I'TC, asapus na I'TC, pacuem ywepoda npu asapuu na I'TC, cyenapuu asapuu na I'TC, eonna
npopwiea, pasmvle NIOMUHDBL.
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A. A. Buber, Yu. A. Khomutov
All-Russian Research Institute for Hydraulic Engineering and Land Reclamation, Moscow,
Russian Federation

THE DEVELOPMENT OF THE HYDRODYNAMIC MODEL
OF THE WATERSHED MUNICIPAL POOL OF THE VYSHNEVOLOTSLAYA
WATER SYSTEM AND CALCULATION OF PROBABLE DAMAGE
CAUSED BY THE HYDRAULIC STRUCTURE ACCIDENT

The development of the hydrodynamic model of the watershed municipal pool of the
Vyshnevolotsk water system is described and the technological cycle for calculating the prob-
able damage of the Verkhnetsninskaya, Nizhnetninskaya and Starotveretskaya dam accidents
are considered. Based on these calculations, the insured amount for liability insurance of an
owner of a hazardous facility against damage resulting from an accident at a hazardous facil-
ity was determined.

Key words: hydrodynamic modeling, MIKE 11, hydraulic structure insurance, acci-
dent at hydraulic structure, calculation of damage at hydraulic accident, scenarios of hydrau-
lic accident, breakthrough wave, dam washout.

Ienbro HacTosIEeN pabOTHI SIBJIAETCS pacyeT MapaMeTpOB BOJH IPOPBIBA, 30H 3aTOI-
JeHUs U yiepoa Mpyu pa3IudHbIX CHEHAPUAX THIPOJIMHAMUYECKONW aBapUu Ha FOPOJCKOM BO-
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