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MeToaHyeCKHe YKA3aHHS N0 NPOBEAEHHIO AHAIH3A PHCKA ABAPHH THAPOTEX-
HHYECKHX COOpYXKeHMH. 2-¢ usnanue / [loa pen. E.H. beanenoupa, H 5. Hukumunou.

CII6.: U3n-eo QAO «BHUHUT nmMm. B.E. Beneueepay. 2005.

Onobpenbl pewenneM Yyenoro cosera OAO «BHUHI um. b.E. Beneneepa» —
nnpotoxos Ne 12 or 19.11.04.

«MeToanuyeckne ykKaszaHHs 110 NMPOREACHHIO aHAJIM3a PUCKa aBapUH THApO-
TEXHHYECKUX COOpYXxeHHH» pazpaboTannl OAO « BHHUHI um. B.E. BeaeneceBa» B coOT-
BETCTBHH C TpeboBaHuamu denepansHoro 3axkoHa «O 6e30nmacHOCTH rupoTEXHHYEC-
KMX COOpPYXEHHH», H4A OCHOBE MHPOBOI'O OIbITa OLIEHKH PHCK3 IHAPOTEXHHYECKHX
COOPYKEHHHI H NMpAaKTHYECKHX pa3paboTok B 3TOH 00JacTH, BBINOJHEHHBIX COTPYAHH-
KaMH HHCTHTYTa B NTOCJIEHHE TOJIbI.

MeroaHueckne ykasaHHS YCTaHaBJIHBAIOT METOAHYECKHE MPHHIHIIEL, TEPMH-
Hbl U ONpelc/ieHUA aHajiM3a pHcka, chepy NpHMEHEHHs, OCHOBHBIE TpeOOBaHHUA K
npoueaype 1 0QOPMIICHHIO PE3yJIBTATOB, MPEACTARISIOT QCHOBHBIC METOABI AHAJIH3a H
OLUCHKH pPHCKa aBapHH I'HIPOTEXHHUUECKHUX COOPYKECHHH Pa3THYHBIX THIIOB H KJIaccCoB,
a TAKXe CofepKar pall HpHMEPOB aHaJIM3a M OLIEHKH PUCKa aBapHH KOHKPETHBLIX COOpY-
>KEHHH.

MeTroaHyeCKkiHe yka3zaHHMs npeaHa3HadyeHbl IS HayYHO-UCCIIENOBATENBCKHX H
APOEKTHBIX OPraHH3alHi FHAPOTEXHUUYECKOro NpodHis, 3IKCHEPTHHIX LUEHTPOB MO
6€30MacHOCTH rTMAPOTEXHHYECKHX COOPYKEHHH, OpraHoB, OCYIICCTBIAIOUINX HAA30D 34
6€30nacHOCTBIO THAPOTEXHHYECKHX COOPYXKEHHH, a TaKXe AAA JIML, OTBEHaIOLUHX 33
HaJeXHYI0 M 0e30NacHyI0 3KCIUIyaTaUMIoO THAPOTEXHHYECKHX COOPYXEHHH, CTpaxo-
BBIX, ayJAUTOPCKHX H OLICHOYHBIX KOMIIAHHH.

MeTtoaHUueCKHE YKa3aHHA paclpOCTPAHAIOTCA HA IUJIOTHHBI, 3JJaHHUS FHAPO-
INEKTPOCTAHLHH, BONOCOPOCHBIE, BOROCIYCKHBIE H BOJOBBIIIYCKHBIE COOPYKCHHA,
TYHHEJIH, KaHajbl, HACOCHbIE CTAHIHH, CYAOXOAHBIE UITIO3bI, CYAONOABEMHHKH; COO-
PYXXCHHA, npeAHa3HaYeHHbIE AJIA 3alMThl OT HABOAHEHMH MU pa3pyluieHHH Oeperos
BOAOXPaHUAuLL, Oeperos H AHa pyces peK; COOpyKeHHA (n1aMObl), orpaxiaroliHe Xpa-
HUJIMLIA XKHUAKUX OTXOAOB NMPOMBIIIICHHBIX U CEJIbCKOXO3AMCTBEHHBIX OpraHH3alLluM;
YCTPOHCTBA OT Pa3MbIBOB HAa KaHanax, a TAKXE [APYTrHe COOpPYXKEHHS, nmpeaHa3HaueH-
Hbl€ U1 HCHOJIb30BAHHUA BOAHBIX PECYPCOB H NPEOTBPALIEHUA BPEAHOIO BO3AECHCTBHA
BOJX M XKHJAKHX OTXOLOB.

B pa3zpabotke MeTOAHYECKHX YKa3aHUH NMPUHUMAJIH YYACTHE BEAYUIHE CIICLHa-
JIACTBI HHCTUTYTA.

HayuHEIi pykoBOAHTEINE pa3pabOTKH — KaHI. TeXH. Hayk E.H. bewienoup.
PeuenseHT: noxrop TexH. Hayk| C.H. JJobpotrun. |

© 0OAO «BHUMUTI um. B.E. Beneueepar, 2005



BBEAEHUE

«MeToanyeckHe yKazaHHA N0 NPOBEACHHIO aHAJIM3a PUCKA aBapHi
THAPOTEXHHYECKHX COOPYXKEHHIH» (anee — MeTOAHYECKHE YKAa3aHHA ) — IIEPBOE
u3ganue [22] — Owinm paspaborann B OAO «BHUUI um. b.E. Beneneena» B
2000 r. B coorBercTBHHM ¢ TpeboBaHHAMH DeaepanbHoro 3akoHa «O be3omnac-
HOCTH THAPOTEXHHYECKHX COODPYXEHHH» Ha OCHOBE aHaJIM3a MHPOBOTO OIIBI-
Ta OLICHKH PHCKA rHAPOTEXHHYECKHUX coopyXKeHHH (I'TC) n nmpakTHYECKHX
pa3paboTOK B 3TOH 00ACTH, BHINTOAHEHHBIX COTPYAHUKAMHU HHCTUTYTA B 1997 —
2000 rr. Meroanyeckue yka3aHus ObUIM YTBEPXKIEHBI B Ka4€CTBE CTaHIApTa

npeanpusThs (CTII BHAUT 230.2.001-00).

AKTYanbHOCTE A0pabOTKH M rnepeusfiaHug MeToauuecKuX YKasaHuH
OOBACHAETCA HECKOJIBKMMH npu4YHHamu. 3a BpeMsa aencreus CTII BHUHUTD
230.2.001-00 HakonneH OOLIHPHBLIA ONBIT ACKIAapUPOBAHHUA 6€301MaCHOCTH
OTEYECTBEHHBIX THAPOTEXHHYECKHX COOPYIKEHHH, PELICHUS APYTHX BOIIPOCOB
obecneyeHHd 0€30MaCHOCTH I'MIPOTEXHHUYECKHX COOPYXCHUH (TaK, HaIlpHMED,

MeTtoaHyeckHe yKa3zaHHUs MCNOJNB30BATHCEH NpH pa3spaborke 6onee 170 nekna-
pauuit 6ezonacHocTH I'TC o6bekroB MuHHCTEpCTBa 3HEpreTHKH, MHHHACTEPCTBA
IPUPOAHBIX pecypcoB H I ocroprexnaasopa Poccun).

B Poccun ¢ 3a pybGexom B MOCHEAHHE FOABl ONMYONUKOBaH 3HAYMTEIb-
HBIH psii HOPMAaTHBHBIX H METOAMYECKHX JOKYMCHTOB, HAYUYHBIX TPYAOB, OT-
HOCAILMXCA K YKa3aHHOH cepe. [IponomkaeTcs akTHBHAA AeATENBHOCTE Mexay-
HapoaHoro Komurera no 6onsmnm mioruHam (ICOLD) no dopmMHpoOBaHHIO
KOHLENUUH H O0OLUX TOJOXEHUH MpoUeAyphl aHalu3a U OLIEHKH PUCKA aBa-
PHH I'HAPOTEXHHYECKHX COOpYXEHHH [65, 67, 71, 72, 74, 77]. Beiwuen pan
OTeYeCTBEHHBIX HOPM M IIpaBui 1o obecneyenuto 6esonacHocty 'TC [18 — 21,
27,31, 33, 51], B COOTBETCTBHH C KOTOPBIMH TPeOyeTCS MPOBEACHHE aHAJIH3a H
OLIEHKH PUCKA aBapHH TMAPOTEXHUYECKHX COOPYKEHHH.

[IpeameToM MeToanUYEeCKUX YKa3aHHM ABIIAETCS HAUDOJIee CII0XKHAA CTa-
IS aHAJIM3a PUCKA aBAPHH r'HAPOTEXHHYECKHX COOPYXEHHUH — aHAJIM3 H OLIeH-
Ka (Ka4yeCTBEHHAsA H/MJIM KOJHYECTBEHHAsA) OXHIAEMBIX gepoamuocmen (cpeo-
He2o0006blx yacmom) asaputi, Bo3MOXHbIX Ha I'TC. Ctaaus aHaiu3a ¥ OLIEHKU
nociedcmeuu agapuy THAPOTEXHHYECKHX COOPYXEHHH AOCTATOYHO IMOJIHO
OTPaXXEHa B COOTBETCTBYIOLIMX METOAUKAX I10 pacueTaM BOJIH IIPOPHIBA, pa3MEpPOB
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30H 3aTOIUIEHHA H BEJIMYHHBI yulepba oT aBapHi r’MAPOTEXHHYECKHX COOPYXKe-
Hui [18, 19,21,27,31, 34,37, 38] u nosToMy B HacTosmuXx MeToANYECKHX yKa-
3aHHAX JETAIBHO HE PACCMAaTPHBAETCH.

[Ipu paspabotke BTOpOro M3jaaHus ObUIM yuyTeHbl 3aME€YaHHA M Npel-
JIOXKCHHA, MOCTYIHBIIHE OT CINELHAIMCTOB W OpPraHu3alii, 3aHUMaIOIHXCH
pornpocamMu obecnieyenus 6e3onacHocTd I'TC M ucnons3yromwnx Meroauyec-
KHE€ yKa3aHHUi B CBOCH JEATEIBbHOCTH. Pe3ynbTaThl NpHMEHEHUS NMOAXOA0B H
METOJ0B, PEKOMEHAOBaHHBIX MeTOANYECKUMH YKa3aHHUAMH, 00CYKAAIUCh Ha
COBCILIAHHUAX U CEMUHApaX, MpOBOAHMBIX PAQO «E3C Poccum», MIIP Poccun,
['ocroprexnansopom Poccun, MUC Poccun, M onyOnHkoBaHBI B Hay4YHO-
TeXHH4YeckoM nureparype [1 — 4,24 — 26,52, 53, 55, 56, 58 — 60, 64].

B HOBOH peaakuun MetogHueckux ykazaHMd OCHOBHOE BHUMAHHUE YIEIEHO
OOLLHM NMPHHUMIIAM H OCHOBHBIM TpeOOBaHHAM K Mpoueaype, METolaM H
OQOpPMIICHHIO PE3Y/IbTATOB AHAJH3a PHCKAa aBapHH THAPOTEXHUHYECKHUX COO-
pyxeHuid. CyliecTBEHHO pacuiupeHa chepa NpUMEHEHHA JOKYMEHTA C BBIXO-
n0M B cBer «lIpaBun onpenenecHus BEJIHMYHHBI (HHAHCOBOro obecrieueHus
I'PaXXJaHCKOH OTBETCTBEHHOCTH 3a BpeJ, IPHYHHEHHBIH B pe3ylibTare aBapHH
FMAPOTEXHHYECKONO coopyxkeHns» [31] u npoekra 3akoHa «O06 ob6a3aTebHOM
CTPAXOBaHHH IPXXA2HCKOH OTBETCTBEHHOCTH BJ1aAEbUECB THAPOTEXHUYECKHUX
COOPYXEHHH 3a BPEA, NPUYHHEHHBIA B pe3yJIbTaTe aBapuu». MeTononorus aHau-
338 M OLIEHKH PHCKAa CTaHOBHTCA 3PPEKTHBHEIM UHCTPYMEHTOM HACHTH(HKA-
LIMM OTNacHOCTeH H 0060CHOBaHHA cueHapHeB aBapuil ' TC, a TakxKe OLIEHKH
yiuiepOa, ABNAIOIIEHACS OCHOBOM ONpeacIeHHA pa3Mepa Bpeaa, KOTOPbIH MOXET
ObITH NPHYHHEH KH3HH, 3J0POBBIO (PH3NYECKHX JIHL, HMYILECTBY (PHINYECKUX U
IOPHAHYECKHX JINL B PE3YJILTATE aBAPUH F'HAPOTEXHHYECKOIO COOPYIKEHHS.

KpoMme Toro, MeToasl aHajiu3a H OLIEHKH PHMCKa OKAa3aJMCh BECbMa (-
(G EeKTHUBHBEIMHU B pa3paboTKax, CBA3aHHBIX C AHAIM30M 0€301MaCHOCTH CI0XKHbIX
IIPHUPOJIHO-TEXHUYECKHX CHCTEM, BKIIIOYAIOUIUX THAPOTEXHHYECKHE COOPYKECHHUA
H OMaCHBIE NPOU3BOACTBEHHBIE 00BEKTHI [ 52], a Takxke npu naeHTudukauuu I' TC,
NoAJIeKaIHUX 0053aTeNBLHOMY ACKIapHpOBaHHIO 6e30nacHOCTH [24 ~26]. OcHOB-
HBIE MOAXO0/AbI H MPHHLIMITHI aHAJTH3a PUCKA MPHMEHSTHCH NPH pa3paboTKe IIPOCKTa
LenaeBor nporpaMmbl «ObecrieyeHHEe 0€30MaCHOCTH THAPOTEXHHUYECKHX COO-
pyxeHui Cankr-lIlerepbypra na nepuon 2004 — 2010 rr» [$3]. Becsma nones-
HOH M aKTYaJIbHOMN NPECTaBASICTCA POJIb AHAJIN3a H OLIEHKH PUCKA B LIEJIOM PALE
MHBIX BUAOB AEATENLHOCTH N0 obecreueHnIo 6€30nacHOCTH THAPOTEXHHUECKUX
COOPYXEHHH — TAKUX, KaK BBIOOp 1 ODOCHOBAHHE NMPOECKTHBIX PCIICHUH, OLICHKA
3¢ PEKTHBHOCTH MEPOTIPHATHIA 10 NOBbILICHHIO be3onacHocTH [ TC, 060CHOBa-
HHE CTPAXOBbIX TAPH(OB H CTABOK H T.[I.

Bropoe u3znanne MeToauueCKkUX YKa3aHHH COAECPXKHUT 00IHe METOAH-
YECKUE MOJIOKEHMA, KPATKYIO XapaKTePUCTHKY MEIOBOB aHAJIM3a M OLICHKH PHUC-
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ka aBapu¥ I'TC, a Takxke psAn NPUMEpPOB aHANMU3a U OLICHKU PHCKa aBapHH
KOHKPETHBIX THAPOTEXHHYECKHUX COOPY>KEHHH, HIUTIOCTPHPYIOIIHX BO3MOXHOC-
TH OCHOBHBIX NMPHHLMIIOB, NMOAXOAOB H METOAOB, H3JIOKEHHBIX B OOLIHX 1O-
noxxeHuax. B Oimxkaiiuiee BpeMs NIIaHNpyeTcs BLIMYCK COOPHHKA METOQHK aHa-
JIH3a M OLICHKH PHCKa aBapHH THAPOTEXHHYECKHX COOPYXKEHHH, pazpaboTaHHBIX
B OAO «BHHUHI um. b.E. Beneneepa» 1 ruipoTEXHHYECCKHX COOPYKEHHH pas-
NMHYHBIX THIIOB H HA3HAYCHHA.

Konnexrus aBTOpOB BhIpaxaeT my0okyro 611aroqapHOCTh BCEM CllelHa-
JIACTaM, NPHHUMABILUHM 3KTHBHOE y4yacTHe B OOCYXIACHMH BTOPOro U3OaHHA
MeToanM4eCKHX YKa3aHHH.

[IpennoxxeHus, OT3bIBBI H 3aMeYaHHUA HaNpPaBJIATD 110 aApeCy:

195220, Canxr-Ilerep6ypr, [ xarckas yn., 21,
OAO «BHHUUI uMm. B.E. Beneueenay.
KonrakTHbif Tenedon: (812) 535-26-46 (HuxurnHa Huna AxosneBHa).

daxc: (812) 535-67-20.
E-mail: nika@ground.vniig.ru.



1.OBNIACTb NPUMEHEHUA

1.1. «MeTtoanyeckHe yka3zaHHs 110 IPOBEACHHUIO aHANIM3a PUCKA aBapHi
HAPOTEXHUYECKHX COOPYXEHMID) pacipocTpaHaoTcsa Ha [ TC, Bxoasume B cde-
pYy A€HUCTBHUA U onpeaencHHble ctaThbeil 3 PeaepanbHoro 3akoHa «O 6e30nacHoC-
TH THAPOTEXHUUECKHX coopyxkeHui» [13], a taxoke CHuII 33-01-03 «I'uaporex-
HUYECKHE COOpYKeHHUA. OCHOBHBIE ITOJOXEHUA» [S1].

1.2. MeTtoan4eckne ykazaHus MOTYT IIPHUMEHATLCA NPU ACKIIApHUPOBAHHUH
6€30MacCHOCTH rHAPOTEXHUYECKHX COOPYXEHHH C LIENbI0 HASHTHOHKALHH
['TC, noanexawmx od643aTeIbHOMY AE€KNapHpoOBaHUIO 6e30macHOCTH, NpH
pa3paboTKe COOTBETCTBYIOMIMX pa3acnoB Acknapauuii 6e3onacHoctd I TC pasnny-
HBIX KJIIACCOB, TUIIOB H HA3HAYCHMA.

1.3. [Ipumenenne MeToaHYECKUX yKa3aHHH PEKOMEHAYETCA IIPH pas-
pabotke kpurepHueB O6e3onacHocTd I TC ang 060CHOBaHHA ClieHapHEB aBapui,
BO3MOXHBIX Ha THAPOTEXHHYECKUX COOPYKEHUAX, H OLIEHKE HX BEPOATHOCTH U
NOCJIEACTBHH IIPH pacuyeTe Bpela, KOTOPbIM MOXET ObITh NPHYHHEH XXH3HU,
3AOPOBLI0 PHIHUYECKHX JIML, HMYIUECTBY (PU3IHYECKHX H IOPDHAHYECKHX JIHL B
pe3yabTaTe aBapHHU F'HAPOTEXHHYECKOIO COOPYKEHHUA, 111 0O0OCHOBAHHS CTPaxo-
BBIX TAPH(OB H CTABOK ITIPH 3aKJIKOUYEHHH JOTOBOPOB CTPAXOBAHUA IPAXAAHCKOH
OTBETCTBEHHOCTH BiaaensueB I TC 3a Bpea, HAHECEHHBIH IPH aBapHUH THAPOTEX-
HHUUYECKHUX COOPYXKEHUH.

1.4. Metoauueckne yka3zaHHs MOTYT NPHUMEHATHCA MpH aHanuie 6e30-
NACHOCTH CJIOXHBIX MPHPOIHO-TEXHHUYECKUX CHUCTEM, BKIIKOYAKOLWHUX T'MAPO-
TEXHHYECKHUE COOPYKECHHUSA U OITACHBIE TPOU3BOACTBEHHBIE OO BEKTHI MIIM TPAHC-
[IOPTHBIE CUCTEMbI, B HHBIX APHIOXKEHUAX obecnedyeHus 0€30MacHOCTH MpH
IPOCKTUPOBAHUH, CTPOUTENBCTBE, BBOJE B IKCILUIyaTALHIO, 3KCIIJIYaTallUH, pe-
KOHCTPYKLHH, BOCCTAHOBJICHHHM, KOHCEPBALMH U NTUKBUAAUNH THAPOTEXHHYEC-
KHX COOPYXEHHH MU ONTHMH3aLUHHU OCHOBHBIX TEXHHYECKHX PELUCHHUH MpH
[MPOSKTUPOBAHUU HOBBIX H PEMOHTAX WM PEKOHCTPYKLUMM IKCIJIYATUPYEMbIX

I'TC.
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1.5. Metonnueckue yka3aHHs He ONMPENENsAIOT KPUTEPHH JIOMTyCTHUMOTO
pPHUCKA aBapHUM rHAPOTEXHHUYECKHX COOPYXEHHH, YCTAaHABJIHBAEMBbIC HOpMATHB-
HbIM IIyTE€M B COOTBETCTBHH C TpeboBanusamu QegepanbHoro 3akoHa «O 6e3o0-
MAaCHOCTH IHAPOTEXHHYECKHX COOpYXeHH#». Jlo BeIX0o4a B CBET QEeAEPANBLHOIO
HOPMATHBA B Ka4Y€CTBE 3HAYCHHUH JOIYCTHMOIO PHCKa aBapHH r'MAPOTEXHHYEC-

KHX COOpY>KEHHI MOTYT HCIIOJIb30BaThCs BeJIHYHHBI, npuBeacHHbIe B CHHUII 33-
01-2003 [51].

HopmMaTuBHbIe CCbINKK

HeobxoaumocTs aHanmu3a pUCKa aBapHi THAPOTEXHHYECKHX COOpYXKe-
HUH YCTAHABJIMBAETCA TpeOOBaHHAMH CICAYIOLIHUX 3aKOHOAATEBHBIX H HOPMa-
THBHBIX aKTOB:

®enepanbublii 3ak0oH «O 6€30NaCHOCTH THAPOTEXHHYECKHX COOpYXKeE-
HU» Ne 117-D3 01 21.07.1997 1. [13];

[Tonoxenne «O pexnapupoBaHHH 0€30MaCHOCTH 'MAPOTEXHHUUYECKHUX

coopyxeHui». YreepxaeHo IToctanosnenunem Ilpasurensctea PO Ne 1303 ot
06.11.1998 . [30];

[TpaBuna pexaprupoBaHus 6€30MTaCHOCTH M'MAPOTEXHHUECKUX COOPYKEHHUH,
HaXOAAUIMXCA B BEACHUH, COOCTBEHHOCTH HJIH 3KCIUIYaTallUH TOIUJIMBHO-3HEP-

reTudyeckoro koMruiekca P®. Yteepxaens Ilpukazom Muntonanepro Poccuu
Ne232or 12.07.1999r. [32];

[Topsnok pa3pabOTKH U HOMNOJHHTE/IbLHBIE TPpEOOBAHHSA K COJACPKAHHUIO
JleKaapaiy 6e30MacCHOCTH THIAPOTEXHUUYECKUX COOPYKEHHH HA NOAKOHTPOJIb-
HeIX I'ocroprexnaasopy Poccuu npeanpusatuax (oprauunsauusx) P 03-268-99.
YTBepxueH IlocranosnendeM ['ocroprexnanszopa Poccnu Ne 17 01 25.02.99 1 [28];

JlononHUTENbHBIE TPEOOBAHHUS K COJEPKAHUIO H POpME AEKIapalUu
0€3011aCHOCTH r'HAPOTEXHUYECKHX COOpYXKEHHH, noaHaa30pHbIX MIIP Poccum.
YrBepxneHsl npukazoM MIIP Poccun o1 02.03.991. Ne 39[11];

IlpaBuna aexnapupoBaHusa 0€30MIaCHOCTH CYAOXOAHBIX THAPOTEXHHYEC-

KUX COOpYXCHHH. YTBEepKIeHb MHHHCTEPCTBOM TpaHCopra POCCHU M COT-
nacosBanbl ¢ MUC Poccnn 01.09.1999 1 Ne 33-2670-9 [33];

Metoauka onpeaeneHus KpUuTepreB 0€30MaCHOCTH T'HAPOTEXHHYECKHUX
coopyxeHuH. PII-153-34.2-21.342-00. YTBepxaeHa [lenapraMeHTOM TEXHHUYEC-
KOH MONMTHKH U pa3BUTHA PAO «EDC Poccun» [20];

[IpaBuna onpeneneHus BEJIUYHHBI PUHAHCOBOTO O0OECIICUCHUA IPax-
NAaHCKOH OTBETCTBEHHOCTH 3a Bpell, IPUYUHEHHBIA B PE3yNbTaTe aBapHH I'M/I-



8 CT BHUWI 210.02.HT-04

POTEXHHYECKOTO COOpYXEHHUA. YTBepxkaeHbl [locTaHoBneHHEM [IpaBUTENBCT-
Ba PP Ne 876 0r 18.12.2001 1. [31];

[Topsnok onpeneneHus pasmMepa Bpeaa, KOTOpblit MOXKET OBITh NPHYHUHEH
KH3HH, 3I0POBLI0 PU3HMYECKHX JIHL, UMYILUECTBY (PH3HYECKHX B IOPHAHYECKHUX
JIMLL B pe3yNbTaTe aBapHH THAPOTEXHUYECKOINO COOPYXKEHHA. Y TBEPXKIEH COB-
MecTHBIM npukazoM MUYC Poccun, Muuanepro Poccun, Muutpanca Poccuu m
I'ocroprexHagsopa Poccnu Ne 243/150/270/68/89 ot 18.05.2002 [27].

2. TEPMUAHDbBI U ONPEOENEHUSA

2.1. ABapHfl — ONaCHOE TEXHOTECHHOE INPOHUCIIECCTBHE, CO3AANOIIEE Ha
00BeKTE, ONpeaeIEHHON TEPPUTOPHUH HMITH AKBATOPHH YIPO3Y XKHU3HH U 3J0POBbIO
JIOAEH W NPUBOAALIEE K pa3pYLISHHIO 3/IaHHH, COOpYXEHHUH, 060pyaoBaHUA U
TPaHCIOPTHBIX CPEACTB, HAPYLIEHUIO NPOU3BOACTBEHHOIO M TPAHCHOPTHOTO
NPoLECcca, a TakKe HaHEeCEHUIO yuuepba okpyxalouen npupoauoun cpene {8].

2.2, T'uapoaHHAMHYECKAS ABAPHA — aBapHA Ha THAPOTEXHHYECKOM
COOPY>KE€HHH, CBA3aHHAsA C PACIIPOCTPAHEHHEM C OOJILLIOH CKOPOCTBIO BOABI H
CO3Jarollas yrpo3y BO3HHKHOBEHHS Ype3BbluYaiHOM CHTYyalHHu [ 8].

2.3. I'mapoTexHH4YeCKHe COOPYXEHHS — IUIOTHHEI, 3JaHHUA THAPO-
3JIEKTPOCTAHLIMH, BOAOCOPOCHBIE, BOIOCITYCKHBIE H BOJOBBIITYCKHBIE COOPYXKECHHA,
TYHHEJIM, KaHaJIbl, HACOCHBIEC CTAHLHMH, CYJOXOHbIC LLITKO3bl, CYAONOAbEMHHUKH,
COOPYXKCHHA, NMPEAHA3HAYCHHBIC I/ 3aLHTBI OT HABOJAHEHHUHN M Pa3pyUICHMUI
OeperoB BOAOXpaHHIIMIL, OEPEroB M AHA pycCeN peK; COOpYyKeHHUA (aamObi),
orpaxaalplliHe XpaHHIIHILA XHIKHX OTXOAOB NPOMBILUIJIEHHBIX U CEIbCKO-
XO03AHCTBEHHBIX OPraHU3alUMi; YCTPOMCTBA OT pa3MbIBOB HAa KaHaJlax, a TAKXKE
OPYrHe COOPYKEHH, IIPEAHA3HAYECHHBIC [T UCIIOJIb30BAHUS BOJHBIX PECYPCOB H
peaOTBPALUCHHS BPEAHOro BO3ACHCTBHS BOJ H ®HAKHX 0TX0A0B [13].

2.4. YpessbiuaiHas cuTyalHs — oO0CTaHOBKAa Ha ONpPEAENIEHHON Tep-
PHTOPHH, CIIOKHUBLIASACS B PE3YJILTATE aBaAPUH T'HAPOTEXHHUYECKOI'O COOPYKECHHA,
KOTOpas MOXET IMOBJICYb MIIH MTOBJIEKJIA 32 COOOH YEJIOBEUECKHE XEPTBLI, YIUEPO
3NOPOBLIO NIOJAEH MM OKPYXAKWUIEH NPUPOAHOH Ccpele, 3HAYUTEIBHBIC
MaTepHaJIbHbIE ITOTEPH U HAPYILLICHHUE YCIIOBHH KU3HEACATECABHOCTH JIroHeH [13].

2.5. be30nacHOCTL THAPOTEXHHYECKHX COOPYKEHHH — CBOMCTBO THJI-
POTEXHHYECKUX COOPYXEHHH 00eCTieynBaTh 3aLLMTY XXHU3HH, 310POBbA U 3aKOH-
HbIX HHTEPECOB NIOAEH, OKPYXKAIOLIEH Cpeabl M XO3IUCTBEHHbIX 00BbeKTOB [ 13].
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2.6. lexnapanus 6e30MaCHOCTH THAPOTEXHHYECCKOI0 COOPYXEHHA —
IJOKYMEHT, B KOTOPOM 00OCHOBBIBAETCS 6€30MacHOCTh TMAPOTEXHUYECKOTO

COOPYKEHHUA H ONpPEACIIAIOTCA MEPSI Mo obecneyeHno 6€30MacHOCTH C YYETOM
ero knacca [13].

2.7. Kpurepuu 0e30aCHOCTH THAPOTEXHHUYECKOI0 COOPYXEHHHA —
npeaeabHble 3HaUeHHS KOJIHYECTBEHHBIX H KQUE€CTBCHHBIX NTOKA3aTeJICH COCTOA-
HUA FTHAPOTEXHUYECKOI0 COOPYKEHHS M YCIAOBHUM €I'0 IKCIUIyaTallHH, COOTBET-
CTBYIOIIHUE AONYCTUMOMY YPOBHIO PHCKAa aBapUH I'MAPOTEXHHYECKOIO COOpY-
KEHHS H YTBEPKJIACHHBIC B YCTAHOBJICHHOM nopsaake deaepajlbHbIMH OpraHaMu
UCTIOTHUTENILHON BJIACTH, OCYUIECTBIAIONIMMH TOCYJapCTBEHHBIM HAA30p 3a
6€301aCHOCTHIO THAPOTEX HHYECKHUX COOpYHeHHH [13].

2.8. Onenka 6e30MmMacHOCTH FHAPOTEXHHYECKOr0 COOPYXKEHHA — Olpe-
J€NIEHHE COOTBETCTBHA COCTOAHHUSA THAPOTEXHHUYECKOIO COOPYKECHHS H KBaJIH-
¢ukanun pabOTHUKOB IKCINYATHPYIOLIEH OpraHU3allMH HOPMaM M IpaBHJIIaM,
YTBEPXKJACHHBIM B NOpAAKE, onpeacncHHoM PeaepanbHbIM 3aKOHOM «O 6e30-
[TACHOCTH I'HIPOTEXHHUYECKHUX COOPYXKEHHMN» [13].

2.9. lonycTMMblit ypoBeHbL PUCKA ABAPHH runpm*exnnqecxord CoOOpYxKe-

HHA — 3HA4YCHHUEC PUCKA aBAPUHU THAPOTEXHHUYCCKOTO COOPYKEHHS, YCTAHOBJICH-
HO€ HOPMAaTHBHBIMH JOKYMEHTaMHu [ 13].

2.10. Obecneuenue 6@30MACHOCTH THAPOTEXHUUECKOT0 COOPYXKEHMUS —
pa3paboTka U OCYLUECTBIICHHE MEP M0 NMPEAYNpPEeXACHHIO aBapUH T'MAPOTEX-
HUUYECKOro coopyxenus [13].

2.11. OmacHOCTbL aBapHH FHAPOTEXHHUHUYECKOT0 COOPYKEHHA — YIpo3a,
BO3MOXHOCTh NMPUUHMHEHHUS Bpeaa 340POBbIO, XHU3HH JIIOAEH, HMYULIECTBY H
OKPYXAKWEH NMPUPOJHON Cpejie BCIEUACTBHE aBapHH THIAPOTEXHHUYECKOTO
coopyxenns|{7,17,22,23,31].

2.12. PUCK aBapHH rHAPOTEXHHYECKOr0 COOPYKeHHs — MEPA OITACHOCTH,
XapaKkTepHU3yHollasi BO3MOXHOCTh BOSBHUKHOBEHUS aBaAPHH T'HAPOTEXHHUYECKOTO
COOPYKEHHSA U TSKECTE €€ NOCJIEACTBHH JU1 3A0POBbS, XXHU3HH JIKOJIEH, HUMYLIICCTBA
1 OKpY>XalolleHd npupoaHon cpeasl [7,8,12,17,74,77].

2.13. AHA/IM3 PHCKA AaBAPHH MHAPOTEXHHYECKOr0 COOPYXKEeHHS — MPOoLIeCC
MACHTH(HKALIMH OMTACHOCTEH U OLIEHKH (Ka4€CTBEHHOH H/HJIH KONHYECTBEHHOM)
YaCTOTHI (BEPOATHOCTH) H MMOCJIEACTBHH aBAPUH THAPOTEXHUYECKOIO COOpYXKeE-

HHUA JUIS 310POBbSA, XKH3HH JIIOIEH, UMYILECTBA M OKPYXKalollei MpUPOAHOH cpebl]
[7,8,12,17,74,77].

2.14. AneHTUDMKAUHMSA ONTACHOCTEH ABAPHM THAPOTEXHHYECKOI0 CO0-
PYXeHHs1 -— POUECC BbISBJICHUA H NPU3HAHHUA CYLIECTBOBAHHA OITACHOCTEH
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BO3HHKHOBCHHA aBapHH F'HAPOTEXHHYECKOT0 COOPYKEHHA U ONpeleIeHHUSA
XapaKTePUCTHK BBIABJICHHBIX ormacHocTeH [7,8,12,17,74,77].

2.15. OueHka pHCKa ABapHH THAPOTEXHHYECKOI0 COOPYXKEHHS — IIPOLIECC,
HCIIOJIb3YEMBIH U1 ONpEAECNEeHUS 4acTOThl (BEPOATHOCTH) H CTENEHH TAKECTH
ITOCJICACTBMH peanu3aliui onacHocTer aBapuu [ TC 11s 310pOBb4, XKH3HH JTIOJCH,
UMYLIECTBA H OKpYyXalwlleH npupoaHoi cpeasl. OueHka pucka apapuu I'TC
BKJIFOYAET OLECHKY YAaCTOTHI (BEPOATHOCTH) U MNMOCHECACTBHH BO3MOXXHOH aBapuu
['TC ¥ cpaBHeHHE IOJIYYEHHBIX pe3yJIbTaTOB C NOIMYCTHMBIM YPOBHEM PHCKA
aBapHH1 rMAPOTEXHHUUYECKOrO COOpyXeHH4d [7,8,12,17,74,77].

2.16. Ymep06 or aBapHH rHAPOTEXHUHUYECKOT0 COOPYXKEHHS — IIOTEPH
(yOBITKH) B NpOH3BOACTBEHHOH M HEMPOH3BOJACTBEHHOH cdepe XH3Heaes-
TENBHOCTH YENOBEKA, BpeJ OKPYXaloWEH NpUPOJHOHR cpene, NPHYHHEHHBIE B
pe3y/ibTaTe aBapHH T'HAPOTEXHHUYECKOTO COOPYKECHHA H HCUHC/ISIECMBIE B Ha-
TYPaJIbHOM H/HJIH JieHEe)XXHOM dKBUBaneHTe (12, 19,21, 22,27,29, 31,74, 77].

2.17. YnpaBiaeHue pHCKOM aABAPHH HAPOTEXHHYECKOTO COOPYKEHHS —
pc€aan3auusa ONTHMAJIILHOM CHCTEMBI 3aKOHOAATE/IbHBIX, JKOHOMHUECKHUX, TEX-
HHYECKHX, OPraHH3allIHOHHBIX H COUMANIBHO-IICUXOJIOTHYECKHUX MEP, HallpaBJICH-
HbIX Ha CHH)KCHHE PUCKA aBapUH THAPOTEXHHUYECKOTO coopyxeHnus [12, 57,74, 77].

3. OCHOBHbIE NMONOXEHUA

3.1. AHann3 pUcKa aBapHH THAPOTEXHHUYECKHX COOPYXEHHH SBIACTCS
4aCThK CHUCTEMHOI0 MOJAX0A2a K NMPHHATHIO OPraHHU3alHOHHO-TEXHUYECKHX
PELIEHUH, MpoUeayp H NPaKTHYECKUX MEp MO NpeaylpeXaeHHI0 HJIH YMEHDb-
IJEHHIO OMTACHOCTH aBAPHH THAPOTCXHHUYCCKHX COOPYXKCHHUH 151 XKHU3HM JIHJECH
U UX 30pOBbA, yuiepba HMYLIECTBY H OKPY>XalolleH IIPpUPOAHON Cpeae.

3.2. AHanu3 pHCKa — LEHTpANILHOE 3BEHO B NpouLeaypax obecrneueHus
6e30MacHOCTH rHAPOTEXHUYECKHUX COOPYXKEHHH, Dasupyloleecs Ha BCEH J0C-
TYTIHOM MHDOPMAIIHH O COOPYKEHHUAX U ONPEACAAIOLIEe MEPbI 1O KOHTPOJIIO 32
ypOBHEM HX Oe3onacHocTH. [Ipouenypa aHanm3a pHCKa — COCTaBHAag 4acTh
HEKJIapUpOBaHnA 6€30MaCcHOCTH THAPOTEXHHUYECKHX COOPYKEHUH, IKCIIEPTHU3DI
nexnapauui besonacHoct I TC, onpeaenenus kpurepues besonacHoct [ 'TC,
pacyeTra BEpPOATHOrO Bpela, KOTOPBIH MOXET ObITb NPUYHUHEH TPETHHUM JIH-
1AM B pe3yJbTaTe aBapui, BO3MOXHBIX Ha [ TC, 3KOHOMHUYECKOIO aHaJIu3a 0€30-
MMACHOCTU TUAPOTEXHHYECKHUX COOPYKEHHUH IO KPHUTECPHAM «CTOMMOCTb — O¢-
30M1aCHOCTh — BBIroAa», 0OOCHOBAHHUS CTPaxOBBIX CTAaBOK M Tapu(oOB, BEIOOpa
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NPUOPUTETOB IPH MIAHKPOBAHUH PEMOHTHO-BOCCTAHOBHTENBHBIX paboT U ApYy-
rMX BHAOB OUEHKH COCTOSAHHA TMAPOTEXHHYECKHUX COOPYXEHHH H YPOBHS HX
0€30MacHOCTH.

3.3. Metroagonorus aHanu3a pucka aBapui C1I0KHBIX TEXHHYECKHX CHCTEM
YCIIELIHO MPUMEHSAETCA B PAAE OMACHBIX OTPAC/IEH POMBIILIEHHOCTH — aTOMHOH
3HEepreTHkKe, He(pTeXUMHH, IPOH3BOACTBE B3PHIBYATHIX BellecTB H T.A. LHIHpokoe
pacrpoCTpaHEHHE METOAOB aHAJIM3a U OLICHKH PHCKa aBapHH B IPOMEBILILIEHHOCTH
CTaJI0O BO3MOXHBIM Ha 0a3e oOMIMPHBIX AAHHBIX 00 HHTEHCHBHOCTH OTKAa30B
CTaHAAPTHBIX 3JIEMEHTOB H 0JIOKOB TEXHOJOTHYECKOro 000pyIOBAHHSA U CHCTEM
[IPOTHBOABAPHHHOM 3aLIIHTHI.

HeobxoauMoCTh yueTa pa3zHOoOOpa3HOMH 110 XapaKTepy M MOJIHOTE HCXO/-
HOH MHQOPMALUH O NMPHPOIHO-KIMMATHUECKHUX U COLHAIbHO-IKOHOMHYECKHX
YCJIOBHAX pailoHoB pasMmerueHus ['TC, a Taxxke HCKIIOYHTENBLHOE pasHOOOpa-
3M€ YCJIOBHHM MX 3KCIUIYaTaUMM CYLIECTBEHHO 3aTPYAHAIOT HOpMaNH3aALHIO
MpoUEAYPHI aHAJIM3a U OLICHKU pucKa aBapnil. IIpu 3TOM, eciau OTKa3bl 3aTBO-
poB BOAOCOPOCHBIX COOPYXEHHM BECbMa CXOXKH C OTKa3aMu oOOpydOBaHHA B
NPOMBILLJIEHHOCTH, MTOCKOJILKY BO3HHKAIOT, KaK [IPaBUIIO, IIPH OTKA3ax 3JIEMEH-
TOB MEXAHHYECKOTO HJIH 3JIEKTPHYECKOT0 000pYAOBaHHA, CTRHAAPTH30BAHHOTO B
JOCTAaTOYHOH Mepe, TO NMPaKTHYECKH BCE BHAbl OTKa30B ILUIOTHH M AaMO0 mnpwH
cBepxpacueTHbIX Bo3achcTBUAX Ha ['TC, a Takoke BCIeACTBHE HAPYLLIEHHH YCTOH-
YUBOCTH H NPOYHOCTH COOPYXKEHHH COBEPUICHHO HEINOXOXXH Ha TaKOBbLIC B
NpOMBILNEHHOCTH. Ocoby10 CIIOXKHOCTD IIPEACTaBIAET aHa/IN3 pUCKa aBapHH
I'TC B pesynerare uenogeuecxkozo pakmopa (OMUOOYHBIE AEHCTBHSA IEpCOHANA,
3arna3/ibiBaHHe, 0€34eHCTBHE B ABADHHHBIX CHUTYALHAX, OLIHOKH H3bICKAHHH,
IIPOEKTHPOBAHUA, CTPOUTEIBCTBA U T.A.), KOTOPBIH HE NOAHNAETCHA CErOAHA
AaHAJIHTHYECKOMY MOJCIHPOBAaHHIO HH B OQHOH OTPAaCiIHd TEXHOI€HHOH ned-
TE€JILHOCTH, HO OCTAETCA OAHOH H3 ITIABHBIX IIPHYKUH aBapHH U HETTONAJOK.

3.4. OcHOBHas 3a7a4a aHaJIM3a PHCKA aBAPHH TMAPOTEXHHYECKHX COO-
PYXEHUH 3aKJI0Yae€TCA B MCMNOJB30BAHUU BCEH AOCTYINNHON HMHPOpMALMH O
COOPYKEHUAX I OLCHKH BEPOATHOCTH (CPEAHErONOBOM YaCTOTHI) H NOCIEACT-
BUH JIJIA OTAEJIBHBIX JIKOAEH, rPYyIN HACENEeHHSA, HMYLICCTBA H OKPYXKalo-
lLICH MPHPOIHOM Cpeibl OT peau3aLiMH ONTaCHOCTEH, CBOMCTBEHHBIX aBapusiMm [ TC.
[Io pe3ynsTaraM aHajH3a pUCKa MPH HEOOXONHMMOCTH pa3pabaThIBAKOTCA pe-
KOMEHJALHH MO MOBBIIECHUIO YPOBHA 0€30I1aCHOCTH aHANH3HPYEMBIX THI-
POTEXHUYECKHX COOPYKEHUH (pHC. 1).

AHanu3 pucka B 0043aTeJIbHOM ITOPAAKE BKJIKOYAET TPH OCHOBHBIX CTaAUH
112,22,23,74,77]:

1) uoenmughuxayus onacnocmeu — BhHIABIIEHHE BCEX BO3MOXHBIX HEXe-
JlaTeNIbHbIX ABJIEHHH, MPOLECCOB U COOBITHH, CIIOCOOHBIX NMPHBECTH K aBApHHU



OLEHKA PHUCKA

AHAJIA3 PUCKA OINPEQEJIEHHUE JOITYCTUMOCTH PUCKA

l Unentudukauus onacHocrei

IlpuHuune
H HOPMbI

HopmMmarHBHbIC 3HaYEHUS

KPHTEPHEB NONYCTHMOIO
pHcka asapHH [ TC

NHPOBAHHA
QOpMHPOBAHHE NEPSYHA BOIMOXKHbBIX CLICHAPHEB aBapui pPerynnpo

Oe3zonacnoctu [ TC
AHAJINU3 YacTOTEI AHANH3 nOCJAeaCTBHHA
aBapHuH aBapHH

[IpaBHna, HOpMbI, PYKOBOACTBA
10 yrpaBneHnio puckoM apapuit I'TC
| OnpeneneHue BETHYHHDI - flony cTHM 4 pHCK aBapy 1TC?
pHcKa

-E “
PeKOMEHAALHH (OpraHH3auHOHHbIE WHIH TEXHHYECKHE) [Ipoueaypa
MO YIIpaBleHHIO puackoM asapuit ['TC 3aBepilieHa

Puc. 1. OcHoBHbIE COCTABAKOLLINE MPOLEAYPH aHANH3A H OLEHKHU pUcKa aBapuid ' TC

cl

0-1H20°0LC IMNHE ULD
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AHANU3UPYEMOIr0 COOPYXKEHHS; IO pe3yjbTaTaM HASHTHUPHKALHH ONAaCHOCTEH
pa3pabateiBaeTcs nepeyeHsb ClleHapHeB aBapHi, BO3MOXXHBIX Ha COOPYXKEHHH,

2) ananuz wacmomb! — OlLIEHKA (KaueCTBEHHAass U/MJIK KOJIMYECTBEHHAH )
CpPEIHEroJ0BON BEPOATHOCTH PEAIM3ALIMH BLIABJICHHBIX HA IIPEABIAYLIEH CTATHH
HeXKenaTeNIbHbIX ABJIEHHH, NMPOLECCOB U COOBITHH, a TAK)XE OCHOBHbLIX CLICHADHEB
aBapHH, BO3MOXHBIX HA COOPYKEHUH,;

3) ananuz nocaeocmsuti — oleHKa (Kaue€CTBEHHas M/HUJIH KOJIMYECTBEH-
Has) yuepOa (Bpeaa) oT BO3MOXHbLIX Ha aHAJIU3UPYEMOM I'HAPOTEXHHYECKOM
COOpYXE€HHH aBapHH, HAHOCHMOI'O NepCOHATY OOBEKTA, HACEIIEHHIO, HMYLLIECTBY
H OKPY>KaKOLWEH NPHUPOJIHOH cpefe.

3.5. Pe3ynbTarsl aHa/1M3a pUCKa aBapHH HAPOTEXHHMYECKHUX COOPYXKEHHH
MO3BOJIAIOT MOJYYUTH OOBEKTHUBHYIO HH)OPMALIHIO O COCTOSIHHH COOPYXEHHH U
ypoBHe UxXx 0€30MacHOCTH, JaHHble O HauboJsee OMacHbIX Npoleccax U BO3-
JEHCTBUAX Ha COOPYXKEHHUE, CIIOCOOHBIX NPUBECTH K €ro aBapuH, 00OCHOBAHHLIE
pPEKOMEHAALUH 110 YMEHbLIEHHIO prucKa aBapui [ TC.

4. NTOPAAOK NPOBEONEHUA AHAITU3A

PUCKA ABAPUN
MAPOTEXHUYECKUX COOPYXXEHUW

JIna obecneyeHuss Ka4yecTBa M COITIACOBAHHOCTH PE3YJIbTAaTOB IPOLIECC
aHaJIM3a PUCKa aBapHH THAPOTEXHHUYECKHUX COOPYXEHHUH JOJDKEH BKJIIOYATh Clle-
OYIOLIHEe OCHOBHBIE 3Tankl [12, 22,23, 57,74, 77]:

OpraHM3alMs ¥ IUIaHHpOBaHHeE paborT;
HOEeHTH(PHUKALUA ONACHOCTEH,

OLI€HKA PHCKa,;

pa3paboTka peKOMeH 1Al M0 YMEHBLIEHHIO PHCKA.

CoaepxaHue M OCHOBHBIC TpCOOBAHHUA K 3TallaM aHaJlM3a pucCKa aBapuid
FMAPOTEXHHUYECKHUX COOPYXKECHHH NpHUBEACHD! B NI 4.1 —~ 4.4 HacToswux Meto-
JUYEeCKHUX YKazaHMH. Kaxabli 3Tan npoueaypsl aHanusa pucka asapu ['TC
NOIKeH ObITb O(DOPMIIEH B COOTBETCTBHHU C TPeOOBAHHAMH, H3NNOXKEHHBIMHA B
pa3acne 6 Metoanueckux ykazaHui. Kparkasa xapakTtepucTrnka METOA0B, PEKO-
MEHAYEMbIX [UIsi aHaAlIM3a U OLEHKH PUCKA aBAPHH I'HAPOTEXHHYECKHUX COOPY-
XXEHWUH, npuBeacHa B [ Ipunoxennu 1.
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4.1. OpranHusaumsa n nnaHuposaHue pabor

4.1.1. Ha aTane opraHi3auHH U njaaHHPOBaHHA paboT Mo nmpoBeACHHIO
aHaJIM3a PHUCKA aBaApHUN KOHKPETHOIO FHAPOTEXHHYECKOIO COOPYKECHUA He-
obxoaumo (12, 22,23,74,77]:

1) onxcaTe NpUYUHBI U NPOOIEMBI, BEI3BaBIIHE HCOOXOAUMOCTh aHAJIN3A

pucka I'TC,;
2) onpenennuTh OOLEKT HCCIENOBAHUA — AHAIH3HPYEMOE COOPYKEHHE

HJIK IPUPOAHO-TEXHUYECKYH CHCTEMY, hopMHpyeMylo Ha 0asze I 'TC (puc. 2), u
OaTh €ro ONHCaHHUE;

3) noaobpaTe HEOOXOAUMYIO I'PYNNY HCNOJHUTENECH IS NPOBEOCHHSA
aHaJIM3a pUCKa aBapUi THAPOTEXHHUYECKOTO COOPYXKEHH;

4) onpeeNuTh U ONHKCaTh HCTOYHHKH HHPopmaunu o I'TC, Teppuropun
€ro pa3MeIleHHUs, YPOBHE ero 6€30MnacHOCTH;

OcnabyieHupie ABMOKECHUA
IpyHTa Peka

Ouar 4} /’,’%\ [Ipurokn ___ .-

SCMIICTPACCHHUA

Oxkean, o3epo
WJIH peKa,
JOCTATOYHO
Oonbuias and
ocjiabneHus

NMaBoaKa .-

INeKTpOCTaHUHHA
oo ) sy HITeK il

)Kenesngwgmxuaﬂ e
CTaHLHA Aaponopr

o R
_\ﬂ.ﬂ" - I'pannua
CHCTEMBI

O6bnactp, rae
BO3MOXKHO 3aTOIUICHHE

Puc. 2. [IpuMep aHanu3UpyEMOH NPUPOAHO-TEXHHYECKOH CUCTEMBI,
dbopMupyeMoi Ha 6aze ' TC
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5) yKa3aTh OIpaHHYEHHUSI UCXOAHBIX AaHHBIX, PUHAHCOBBLIX PECYPCOB H
npyrux GakTopos, ONpeREALIONHX [TyOHHY, IOIHOTY H AE€TAIBHOCTH NpoLecca
aHaJsIM3a pucka apapuit ' TC;

6) onpenenuTh UENH aHaIM3a pyucka apapuii ['TC;

7) BbIOpaTh METO/IBI AHAJIM3a PHCKA C YUETOM LieJICH HCCIIeA0BaHus, oObeMa
H KayeCTBa HCXOAHBIX JaHHBIX O COOPYXXEHHH, COCTAaBa I'PYNIIbl HCIIOJIHHTEJIEH
H YPOBHA HX KBIM(HKALIMH;

8) onpeneauTh (1o BO3MOXXHOCTH) KPHTEPHH AOINYCTHMOIO pHCKa aBa-
pun I'TC nansoro THna, kacca ¥ Ha3Ha4YEHMA.

4.1.2. 3kcrniepTHas rpyInna s NpoBeACcHHA aHaJIH3a pUCKa aBapHH IHApo-
TEXHHYECKOTO COOPYKEHHUA, KaK NPaBUiIo, H0/HKHA BKJIOYATh CIIELHATIMCTOB B
00nacTH I'HAPOJIOTHH, I€OTEXHHKH, NMpoekTHpoBaHusa I TC, npeacTtaBuTeleH
IKCIIJIYaTaLlMOHHOTO NEepcoHala coopyXeHHui U T.4. [22, 23, 53, 61, 67, 74, 77].
KoopavHauusa neiicteuit pabouei rpynnel 101KHA BEITTOIHATHCS CIICLIHATIHCTA-
MU B 00J1aCTH aHA/IU3a PHCKA aBapHii FTHAPOTEXHUYECKHX COOPYKEHHI.

4.1.3. OnpeaeneHue U ONUCAHHE MCTOYHMKOB WHOOpPMALMH O THAPO-
TEXHHYECKOM COOPYKEHHH, TEPPHTOPHH €ro pa3MELLIEHUA, YPOBHE €ro de3omnac-
HOCTH JOJDKHO BKJIKOYATh CBEAEHHA O IIPOEKTHOM H HCIIOJHHTEJIBHOM LOKY-
MEHTAIHH, NIPaBUJIaX 3KCIUTYaTallMH COOPYXCHHS, MAaTEPHAJIbl OTPACIIEBOHN CHC-
TEMbI HaA30pa 3a cocTtosHHeM I'TC, maHHble 00 HMEBIIMX MECTO aBapHsiX H
Henosagakax Ha uccneayeMoM I'TC 1 nogobHbIX COOpyKEeHHAX, a TaKXKe CBEHE-
HUSL O pe3y/ibTaTaX aHajiM3a PHCKa COOpPYXEHHH-aHAJOrOB (€CJIH TAKOBbBIE
CYILECTBYIOT).

4.1.4. OrpaHH4YeHHUA UCXOAHBIX JAHHDbIX, GHHAHCOBBIX PECYPCOB H ApY-
rux (pakToOpoB, ONpEHeAIOUINX MYyOHHY, NOJHOTY H JETalBbHOCTh IMPOLECCCa
aHaJIM3a PHCKa aBapHH THAPOTEXHUYECKOIO COOPYXKEHHSA, JO/DKHBI OBITH YETKO
3a(pUKCHPOBaHBI U 00OCHOBAHBI (HANPHUMEP, OTCYTCTBHE HA O0BEKTE NMPOCKTHBIX
H UCIOJHHUTENIBHBIX JOKYMEHTOB Ha I TC oTpHUATENIBHO CKAaXETCA HA PE3YIb-
Tarax OUEHKH COOTBETCTBUA MAPAMETPOB U COCTOAHHUA COOPYKEHHA IPOEKTY,
HO NMPH HATUYHH BPEMEHHBIX U (PUHAHCOBLIX PECYPCOB MOXKET OBITH BOCIIOJIHEHO
apX MBHLIMHU MaTE€pHaJlaMH MPOEKTHOH OPraHU3alHH).

4.1.5. Llenu aHanu3a pyucCKa aBapui JOJDKHBI OBITH ONIPEACIIEHD! M 3a( HK-
CHPOBaHbI Ha 3Talle OpraH13alui H IUIJaHUPOBaHMA paboT, HCXoaAd U3 NMPHYHH H
po6sieM, BbI3BaBLIMX HEOOXOAUMOCTB NIPOBEICHUA aHAJIH3a PHCKA, C YYETOM OT-
paHHYCHHH HCXOAHBIX aHHbIX, (PMHAHCOBBIX PECYPCOB H APpYrux ¢pakTopos [22,
23,74, 77]). Ha pa3HBIX 3Tanax >XM3HEHHOIO LIHKJ1a THAPOTEXHHYECKOTO COOPYXKeE-
HHs MOTYT ONIPEACAATECSA KOHKPETHBIE LIEJIH aHAJIU3a PHCKA.
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Ha amane npoexmupoarus 2u0pomexnuiecko20 coopyriceHuss 1ebko
aHAJIA3a PUCKA MOXET ObITb:

MICHTUOUKALMA BO3MOXXHBIX ONACHOCTEH M alNpHOpHAas CPaBHUTEIb-
Has oueHka prcka apaput [ TC ag pa3muMyHbIX BAPHAHTOB €ro Pa3MelLlleHUSA H
NPOEKTHBIX PELLEHHI MPH 0OOCHOBAHUH ONITHMAJILHOTO BADHAHTA;

060CHOBaHHE AONYCTUMOCTH (IPHEMJIEMOCTH) PHCKA aBapHUil Mpo-
ektupyemoro I'TC nna nepcoHana, HacelicHHUA, UMYLLIECTBA U OKPYXKaloUIEH
NPUPOJTHOH CpeAbl TEPPUTOPUH,;

obecneyenue uHGopMaumen Ui pa3pabOTKH HHCTPYKUHMH no obecne-
4eHHI0 0e30nacHOCTH npoekTupyemMoro I TC, nimaHoB JTMKBHAALHH aBapUHHBIX
CUTYalHH, [UIaHOB ACHCTBHIA B Upe3BbluaiHbIX cuTyauusx (HC)u t.u.;

000CHOBaHHE CTPAXOBBIX TAPU(POB U CTABOK JIf 3aKJIFOYEHHUA OOTOBOpA
CTpaXOBaHHUs PaXXJaHCKOM OTBETCTBEHHOCTH 00bekTa — Bnaaensua ['TC;

pa3paboTka aekjlapauuH 6€30MacHOCTH NPOEKTUPYEMOI'O0 COOPYXKEHHS
MTNH.

Ha smane 6s8o0da 6 axcnayamayuio 2uOpOmMexHu4ecKoz0 COOPYHCEHUS

LEJIBI0 aHAJIU3a PUCKA MOXET OBITh:

HIACHTU(PHUKAUMSA BO3MOXHBIX OITACHOCTEH U OLlEHKA PHCKA aBapHH, BO3-
MOX>HbIX Ha 3tane BBoua ['TC B 3KcrnyaTtauuio, yroHHEHHE OLICHOK PHCKA,
[TOJIYUYEHHBIX Ha MPEeJAbIAYIHX ITAllaX XXHU3HEHHOTO LIMKI1a 00bEKTA,

KOppeKTHpOBKa rpaduka 3aBepuieHus crpourennctsa ' TC v yTouHEHHE
CTEIIEHH rOTOBHOCTH COOPYKEHHH K BBOJY B IKCIUTYaTaLHIO,

[IpOBEpPKA COOTBETCTBHA YC10BUM BBoAa [ TC B akcnnyaTtauuio TpedboBa-
HHSM 0€30MaCHOCTH;

pa3pabdoTKa M YTOYHECHHE HHCTPYKLMA 110 BBOAY B dkcnyaTanuio I'TC;

paspaorka aexjaapauun oeszonacHoctv I'TC Ha cTtaauM BBOAA B JKCII-
JIyaTalHIo;

YTOYHCHHE I1J1aHa MEPOIIPHATHK MO [IPCHAOTBPALICHUIO aBAPHHHBIX CH-
Tyauu Ha [ TC, noKajJHU3aLMH U JIHKBUAAUMHK NOCJIEACTBHI 4YpPE€3BbIYalHbIX
CHTYAallHH U T.A.

Ha smane skcnayamayuu u peKoHCMPYKYuu 2UOPOMEXHUYECKO20
COOPYHCEHUA LIETIBIO AHAJIN3a PUCKA MOXET OBITh:

yTOYHeHHEe MHPOPMAUHH 06 OCHOBHBIX ONMACHOCTAX (HANPHMEP, MpPH
M3IMEHEHHH COLMHAIIbLHO-DKOHOMHYECKON MHPPACTPYKTYphl B HUXHEM Obede
rHAPOY3/a);

OLEHKA COOTBETCTBUA COCTOSAsHUSA ['TC M yCIIOBUH €ro 3kcniiyarauuu
COBPEMEHHBIM HOPMAM M NpaBUJlaM;
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onpejenieHHe MPUOPHTETHBIX MEP 10 PeMOHTY U pexoHcTpykuuu I'TC,
000cHOBaHHE 3PPEKTHBHOCTH 3aTPaT Ha PEMOHT H PEKOHCTPYKUHIO;

pa3paboTka Ackiapauuu 6e3onacHocTH 3kcruryatupyeMoro I'TC;

pacyeT BEPOATHOI'O Bpeaa, KOTOPbIH MOXKET ObITh MPHUYHHEH B pe3yJbTaTe
apapuu [ ' TC, 06ocHOBaHHE CTPaxOBLIX TAPH(POB H CTABOK;

KBaJIMQULIHPOBAHHOE pacc/ie0BaHHUE IPHYHH HMEBILIMX MECTO aBapHH H
Henonanok Ha [ 'TC;

pa3paboTka peKOMEHAaUHH 10 OpraHu3alUy 0€30MMaCHOH IKCIUTyaTalHH
['TC, B3aMMOAEHCTBHIO C OpraHaMH Haa30pa, CTPaxOBbIMH KOMITAHHAMH
UHTJH.

COBEPIICHCTBOBAHHE IIAHOB JIOKAJH3allHH aBapHUHMHBIX CHTYaIlHH H
JEUCTBUH B YpE3BbIYAHHBIX CUTYALIUAX;

pa3paboTrka NpOTUBOTEPPOPHCTHYECKUX MACTIOPTOB OOBCKTOB H T.1I.

Ha samane gbl8o0a u3 3xcnayamayuu u KOHCepBayuu 2UOPOMEXHUYECKO20
COOpYIHCceHUs UENbI0 aHaIU3a PUCKA MOXET OBITh:

000CHOBaHHE HEOOXOAUMBIX M JOCTAaTOYHBIX MEP IO BBIBOAY H3 JKCII-
JyaTalUM U KOHCEpBALUH 00BeEKTa, o0ecneyrBarmuX €ro 0€30MacHOCTh Ha
YKa3aHHBIX CTaAUAX >KH3HEHHOro uukial ' TC;

000OCHOBaHHUE BO3MOXHOCTH Pa3MELLIEHHA HOBHIX OOBEKTOB HA TEPPHUTO-
PHH 3aKOHCEPBHPOBAHHOI'O COOPYXEHHSA H T.A.

4.1.6. Kpurepun 10NyCTUMOI'O pUCKa aBApH THAPOTEXHUUECKHX COOPY-
)KEHUH MOTYT ObITh 3aJ1aHbl HOPMATHBHO-TIPABOBBIMH aKTaMH HJIH (40 BBIXOJA
B CBET HOPMaTHBOB) ONpEAENeHbl Ha 3Tane OpraHu3aluH H IiJIAaHUPOBaHHUA padoT.
OcHoBHbIE TpeOOBaHHA K BLIOOPY KPHTEPHEB JONYCTHMOrO pHCKa — HX 000cC-
HOBAHHOCTb M ONpeAceHHOCT [12, 22, 23, 74, 77]. B 061miemM BuaAE OCHOBOH 1A
ONpeAcICHHUA KPUTEPHEB JONYCTHMOIO PHCKA ABIAIOTCA:

OT€YECTBEHHOE H 3apyOe)KHOE 3aKOHOAATENBCTBO MO 6€301MaCHOCTH I'H/I-
POTEXHUYECKHUX COOPYKEHHH,

[IpaBHUJId H HOPpMbI 6e3zonacHocTH B 061acTH r’MAPOTCXHHUKH,

OONOJIHUTEIBHEIE TPEOOBAHUA CNELMATIBHO YIIOJJHOMOYEHHBIX OPI'aHOB
Haj130pa U KOHTpoJs 3a 6e3onacHocToio ' TC,;

CBCIACHHUIA 00 HMEBILIKUX MECTO ABAPDHAX THAPDOTCXHHYCCKHX coopymeﬂuﬁ
pa3JIHYHbIX THITIOB H UX ITOCICACTBHUAX,

PErHOHAJIBHBIC 3aKOHOAATCJIBHBIC H HOPMATHBHGLIC AKThI,

COTJIallIEeHUE O AOMYCTUMOCTH pHcKa aBapuit I TC Mexay 3auHTE-
pPECOBAHHBIMH CTOPOHAMH;

OIIBIT INIPAKTHYC CKOM 1eSITCIBHOCTH.
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4.2. UgeHTuchnkaums onacHoctem

HUnentndukanus onacHOCTEH 18 KOHKPETHOTO TMAPOTEXHHYECKOIO
COOPY>KEHH JOJKHA BKJIIOYATh CASAYIOIHME OCHOBHBIE iiaru (12, 22, 74):

NpeaBapUTEIBHBIN aHaIu3 onacHocted ['TC,

pa3paboTKa nepeyHs BO3MOIKHBIX HEXEIATEIbHBIX NPOLIECCOB U COOBITHH,
npuBoOAsAIIMNX K apapuu ['TC;

¢opMHpOBaHUE NEPEYHA OCHOBHBIX CLIEHApPHEB BO3HUKHOBEHHS H
pasBurus apapuii H UC HaI'TC;

PaH)XXHPOBAHHE OCHOBHBIX CLUEHAPHEB BOZHMKHOBCHHS M Pa3BHUTHS aBa-
puit 1 YC na I'TC no ypoBHIO pHUCKa AJia nepcoHaia 00beKTa, HACCJICHHUS,
MMYILECTBA H OKPYXKAIOLIEH ITPUPOJHOU Cpebl;

BBIOOD JaJIbHEHILKMX HANPABJICHHH ACATENBHOCTH 10 aHAJIM3Y PHCKaA aBa-
pun I TC.

4.2.1. IlpenpapurensHebiit aHanu3 onacHocrtei (ITAO) ruaporexHuuec-
KOI'0 COOPYKEHHS — NEPBLIN 0043aTeNbHBIN 1HAr HACHTH(HKALMHY ONMACHOCTEH —
BBIMTOJIHAETCS C LUEJBIO BBISABJICHUSA OMACHBIX JIEMEHTOB U KOHCTPYKUHH ['TC H
BO3JIEUCTBHH Ha HHUX, CNTOCOOHBIX IPUBECTH K aBAPHH AHAJIM3UPYEMOIO COO-
py>xeHus (puc. 3). 3T0 OAUH U3 HaHOOJIee OTBETCTBEHHBIX 3TANIOB AHAJIN3a PHCKA,
[TIOCKOJILKY He BbisiBjleHHBbIe HA 3Tane IIAO onacHOCTH He MOABEpPrarTCs
JajJlbHEeHUWIEMY PACCMOTPEHHIO H HCUYE3AI0T U3 MMOJIA 3PCHHA IPYIIILI CIEI{HATIHC-
TOB, BBINOJHAIOWMX aHan3 pucka apapuu I ' TC [22,74,77].

4.2.2. Pesynpratel [1AO pekoMeHayeTca oQOpMHTH B BUAE [MPOTOKOA,
COJEpIKaLIEro TaKk Ha3bIBAEMYI0 TaOJIMIlY pe3ybTATOB IIPEABAPHTEIBHOIO aHa-
JIM3a onacHocrerd (Tabmn. 1).

4.2.3. Ilo pesynsraram [IAO pa3pabarbiBaeTcs nepeyeHb BO3ZMOXHbBIX
HEXEJIATE/IbHBIX NPOLIECCOB H COOBLITHI, NPUBOAAILHUX K aBaAPHH AaHAITU3HPYEMOIo
['TC, — BeposTHBIX NPUUYHUH aBapUH aHAJIM3UPYEMOI0 I'HAPOTEXHHUYECKOTO
coopyxeHus. [Ipu pa3paboTke yka3zaHHOroO NEpPeUHs CIAECAYET YUUTIBATh THIT H
KJ1aCC COOPYXXEHHUA, €r0 Ha3HA4YEHHE, YCIIOBHUA Pa3MELIEHUA M 3KCIUlyaTallUH,
[IPUPOJHO-KIHMATHYECKHE, COLMAIBHO-IKOHOMHUYECKHE M JKOJIOTHYECKHE
dakTopsl, a Takke cBe/ieHUus 06 apapusx U UC, uMeBLIMX MECTO HAa aHAJIOTHYHBIX

COOPYXECHHSX.

4.2.4. Ha ocHOBe ananu3a BeposATHBIX NpuuuH aBapuii I TC 1 pe3ynsTaron
[TAO paspabarbiBaeTcs nepeyeHb OCHOBHBIX CUEHAPHEB BO3HUKHOBCHHMS H
pa3BuTHsa aBapyi U UC Ha ananusupyemoM I'TC, yuutsiBaroimi 0COOEHHOCTH
THAPOTEXHHUYECKOTO COOPYXEHUA M TEPPUTOPUHU BO3ZMOXXHOIO aBaApUHHOTO
BO34EHUCTBHA (CM. pHuC. 3). YKa3aHHLIN MEPEUYCHb JO/DKEH OBIThL MaKCHMallb-
HO MNOJIHBIM U YYHWTBIBATh 110 BO3MOXXHOCTH BCE€ ONACHOCTH, CIIOCOOHBLIE HHHU-
HMUpoBaTh aBapuu ['TC, npuBoasiuue K upe3BblUanHOM cuTyauny. IlocaenHee
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Tabauya 1

[IpuMmepHan dopma Tabauubl pelybTATOB
npeaBapHTeNbHOro anaauniza omacHocred ( ITAO) apapuu I'TC

, :
HexenarenoHbie | OXXuaaemble NIOCAEACT- [peapapHTess-
Ne | Coopyxente, SIBJICHUA, TIPOLIECCH], | BHMA JJIA NEPCOHANA, Had OlEHKA
o/ STeMEHT COOBITHSA, crioco0- | HaceneHHH, HMYILECTBA BEPOSTHOCTH
HbI€ WHHLIMHUPOBATE | W OKPYXalOLIEH NpH- | i Ap———
‘ aBapHio ' TC POIHOH Cpebl

JleBoOepexHas rpyHTOBas IJIOTHHA

S | — .
Conpsxenne (I[loteps ¢punerpa- |OO6pyiienne ydyactka |Becbma Bepo-
I'PYHTOBOH LIMOHHOM MPOYHO- |IJIOTHHBI B 30HE CO- |ATHA BBHAY
IUIOTHHBL ¢ O€- |CTH IPYHTOB T€jla  |NpsXKEHHsA, 00pa30Ba- |HU3KOTO Ka-

1.1

TOHHBIM BOAO- [VIOTHHBI B 30HE  [HHE NMPOpPaHa U BOJIHBI [4ECTBA COIl-
cOpocom CONPSKEHHS MPOPbIBA, 3aTOMJICHHE |pAXKEHHUA
TEPPUTOPHH B HHXK-
HeM Obede

12| .. . T—

TpeboBaHHE MOXKET OBITh YAOBIETBOPEHO NYTEM 0OCYKIACHHUSA PE3YIbTATOB
OEATENBHOCTH IPYIIIbI CTIIELUAJIMCTOB, BBIMOJHAOILEH aHAJIU3 PUCKA KOHKPETHOIO
['TC, ¢ akcnepramu no 6e3onacHoctu I ' TC, He yuacTBOBABILMMH B MIpoLieaype
NpeaBapUTEJIbHOTO aHaJIN3a ONTACHOCTEH.

4.2.5. PaH)xupoBaHHE OCHOBHBIX CLLEHAPHUEB BO3HUKHOBEHHS H PA3BHUTHS
apapui ¥ UC Ha I'TC o ypoBHI0 ONacHOCTH 14 NI€pCOHaANa, HACENIEHHS, UMY-
IHECTBA H OKPY>KaIOIEH NMPUPOAHON Cpelibl PEKOMEHAYETCH BBINOJIHATE C T10-
MOLBIO MATPHLBI «¥acmoma — msxcecms nocaeocmaun» [22,23], npuBeIeHHOM!
B Tabn. 2. Ha atoM atane nocneacreua aBapuu I'TC nenecoobpa3HO OLUEHHUTH
IKCIMEPTHBIM MIYTEM Ha KAYCCTBEHHOM YPOBHE.

Lleny paH)XHPOBAHHUS — ONPEACINTb, KAKHE JIEMEHThl U KOHCTPYKLHH
uceneayemoro ['TC 1 BO3geHCTBUA HAa HEro HauboJiee OrnacHbI C TOYKH 3PEHHUS
BO3MOXXHOCTH aBapPHH COOPYKEHHUS H KaKHE MPE/ICTABIIAIOT MEHBLILIUH HHTEPEC.

B psange npakTH4YeCKHX IMPHUIOXKEHUH MOXET NPUMEHATHCA MAaTpHLA
Kau€CTBEHHOM OLICHKH PUCKA I'HIPOTEXHHUCCKHUX COOPYXKEHUH (CM., HallpuMep,
padoty [74]), B KOTOPOH BMECTO yposHeu pucka A — D ucnions3yercsa NOHATHE
Kamezopui aéapuu 1o ypoBHIO pucka. B Tabn. 3 npuBeA€HBI KAaTErOpUH Mnpor-
HO3HpyeMbIX aBapHH I 'TC U COOTBETCTBYIOIUHE YPOBHH PHUCKA MO THAXKECTH
MOCJIEICTBUH U1 OCHOBHBIX I'PYIIN PELUITMEHTOB PHUCKA.

[To pesyneratamM paH)XXHUPOBAHHUS OCHOBHBIX CLIEHAPHEB BO3HUKHOBEHHA
U PAa3BUTHA aBAPHUH H YPE3BbIYAHHBIX CHTYAallMH HA AHAJIM3HUPYEMOM THMAPO-
TEXHUUYECKOM COOPYXKEHHH I'PYIIa UCIIOJIHUTEEH IPUHHUMAET PELLICHHUE O BhI0O-
pe JajbHEHILIUX HANPABJICHUH ACATEIIBHOCTH (CM. puc. 3):
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Tabaruya 2

MaTtpHua «4acToTa — THXKeCTb NOCACACTBHH» JJI PaAHXKMPOBAHHS
BO3MOXHBIX ClleHAPDHEB BO3HHKHOBEHHA M pa3BuTHa asapui ['TC

CpenHe- [TocnencTBus asapuy I' TC
BeposaTHocTh rooBas
aBapHH 4yacTOTa,

KaTacT-

podu-
4YECKH

3HAYH-

HECYIIECT-

CPCAHHC
BCHHBIC peA

TECJIBHBIC

L I I I R I I T
A,

IlouTH HecoOM-
HEHHAa

BecbMma BO3-
MOXCHA

BeposTHa

Bpsan nu
Penko

O6o03HaueHHs YpOBHEH pHCKa aBapui: A — BBICOKHH; B —CylUeCTBEHHBIH;
C - cpenunii; D — HU3KHH.

NpeKpaTHTh AalbHEHIIMH aHaIHU3 PUCKA aBapUi THAPOTEXHHYECKOIO

COOPYXXECHHS, €I'0 IEMEHTAa, KOHCTPYKLUIMH BBHIY HE3HAYHTEIHPHOCTH OTTACHOCTH;

NpoBeCTH Oonee neTanbHbld aHAJIU3 pUCKA aBapHi aHAJTH3HPYEMOTO I'M -
POTEXHUUYECKOTO COOPYKEHHS BBHAY 3HAYHMOCTH ONACHOCTH.,

4.2.6. Pesynbrarsl HACHTU(HUKALIMK ONMACHOCTEH BeCbMa NOJME3HB! ITPH
pa3paboTKe aKkTOB KOMHCCHOHHBIX 00C/IeIOBaHUH ITHAPOTEXHHYECKHUX COOPYKEHHH
KOHKPETHBIX 00BEKTOB, 111 000CHOBAHHA OCHOBHBIX CLIEHAPHEB aBapHH, BO3-
mMoxxHbIX Ha ['TC, BrIfBiIeHUs cueHapueB aBapuit 'TC ¢ MakCuManbHO BO3-
MOXHBIMH MOCJIEACTBUAMH HIIH HaubOJIee BEPOATHBIX CLIEHAPHUEB, a TAKXKE KJ1ac-
CHPHKALMK UPE3BbIYAaHHBIX CHTYALHH, BOSHHKAIONINX B PE3YILTAaTE TAKUX aBapHH.

4.3. OueHKka pwucka

4.3.1. OCHOBHBIMH 3aJ1a4aMH OUEHKH pucka aBapuii [ TC asnsrores [12, 22,
23,57,61,62,74,77):

OLEHKA 4acTOT (CPeAHErod0BbIX BEPOATHOCTENW) BOSHUKHOBEHHUSA H Pa3BH-
THst aBapuil [ TC no BceM OCHOBHBIM ClIEHApHAM, HACHTHPHLUHPOBAHHBIM Ha
CTa/IMH NpeIBapUTEIbHOIO aHanun3a onacHoctei (ITAO);

OLEHKA NOCJIEACTBUH BOSHUKHOBEHHUSA U Pa3BUTHA OCHOBHBIX CUCHADHEB
aBapumn 1 TC,;

0000LICHHE MONYUYEHHBIX OLICHOK.



Tabruya 3
KaTeropupoBanne no ypoBHi0 pucka aBapHii, BoamoxkHbIX Ha I'TC

TaxecTs NOCNENCTBUH aBapHH

U1 IepCco- U1 OO BEKTOR M IIs1 OKPY>Kako-
Hajla # Hace- | UHbIX MaTepPUAbHbBIX HieH IIpHpPOA-
JleHml ueHHOCTeH HOH Cp

esocnonﬂﬁ-fffgg Cﬁﬂaareneﬁ

Katero-
pHUSA

PexoMmeHrpa- Paspabotka

1{IMHU MO aHa- mep besonac-

dBapHH JAHU3Y PUCKA HOCTH

CymeCTBeH- erma KH3- 3Hatlmenmme | CymeCTBeH- JKenarenen :TpeﬁymTCﬁ Me-
HbIH HH moaeH, | pazpywieHds ['TC | Hble 3KOJIOrH- | AeTanbpHBIM | pbl O€30macHoC-
TPaBMBbI [1€p- | 1 UMYLLIECTBA | YECKHUE MOTe- | aHAJIU3 PUC- | TH A1 CHHIKE- -
COHalaM |TpeThUX M |pH - lka | umst pucka

HAaCENIeHHA
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oT ocobenHocTet aHanusupyemoro I TC u ueneu ananusa pucka.
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4.3.2. Ins oueHKH (KOJIHYECTBEHHOH H/UNTH KaYECTBEHHOM) 0XHAaeMBIX
YACMOM aBapui 2UOPOMEXHUYECKUX COOPYICEHU HUCIIONb3YIOTCA CIEeNYIOLIHE
noaxonsl [12,22,23.57,61,74,77]:

cmamucmuyeckuu, 3aKknoualiuiHicd B MAKCHMAJIBHO INOJHOM HC-
NMOJIL30BAHHH CTATHCTHKH aBapHH H HEITONIAI0K, a TAK)KE JaHHBIX O HANEXKHOCTH
00BEKTOB-aHAJIOTOB;

2pagoanarumudeckui, 3aKJII04YaIUIHIACA B HCIIOJIP30BAHHH JIOTHYECKHX
METOJOB aHAJIM3a «JAEPEBLEB OTKA30B» H «JICPEBLEB COOBITHIY HJIM PACYETHBIX
MOJENEH COOpYyKEeHHH,;

IKCnepmmubli, 3aKJII04aIMACS B BbIpaDOTKE OLICHKH NTYTEM yyeTa MHE-
HHH ClIELMANMCTOB B AAHHOH 00NacTH.

[1py 3TOM npoueaypr! aHaIM3a PUCKA aBAPHl THAPOTEXHHYECKHX COOPY-
)XEHHH MOXXHO TNOJAPAa3AEUTL Ha TpH Kateropuu [74,77]. aHanu3, OCHOBaHHbIH
Ha JEHCTBYIOUIMX HOpMaX [5,6,39-51,58,59]; xkauecTBEeHHbIH aHAJIM3 /UK KO-
NTHYECTBEHHBIA aHaNH3 {12, 22,37,61, 74, 77].

[IpuMeHsAIOTCH TakXke TaK Ha3kIBaeMble MOJYKOIHYECTBEHHLIE OLIEHKH,
COQUETAKUHE KAUECTBEHHBIE M KOJIMUECTBEHHBIE NToKa3arenu pucka [22,37,77].

Creayer OTMETHTD, UTO NPEAENbI M CTENEHb A€TAIW3aLHH aHaJIn3a pUCKa
MOT'YT OTJIMYATHCA A1 PAa3HBIX MOAXOAOB, JONYCKAIOUIAX KaK KAY€CTBEHHbIE, TAK
1 KOJIMYECTBEHHBIE OLICHKH.

J1st THAPOTEXHUYECKMX COOPYKEHHUH BBHAY ABHOI'O HEAOCTATKA penpe-
3¢HTATUBHBIX CTATUCTHYECKHX JaHHBIX 00 0TKa3ax anemeHTOoB I ' TC 1 aBapuil Ha
00BEKTAaX-aHANOraX, YHUKATEHOCTH COOPYKEHHI, OTCYTCTRHA HCUEPIIBIBAIOILUX
HCXOIHBIX JAHHBIX O COOPYXEHHUSX, YCIOBUAX pa3MEUICHUS M 3KCILUTyaTalHH
nesecoodpa3sHo NMpUMEHEHHE COUYETaHUs YKa3aHHBIX MOAXOAOB M MpPOLEAYP,
afanTHPOBAHHBIX K cneuudHke Lenei U 3a1a4 aHanu3a pucka KOHKpeTHoro ['TC

(22—24,74,77].

4.3.3. OueHka nocaeocmeuu asapuu I'TC (KONHUUYECTBEHHAA HUIH
Ka4eCTBEHHAs ) BKIIOYAST aHaNU3 BOZMOXKHbLIX apapuiiHbix Bo3aeicTsuii I TC Ha
OCHOBHbIE I'PYNIIbI PELIHUITHEHTOB PHCKa, K KOTOPBIM oTHOCATCA [12, 27, 31, 35]:

epcoHall 00bEKTa — BIaJC/IbLA THAPOTEXHHUYECKOTO COOPYXKCHHUSA WJIH
JKCIUTYATUPYIOLEH OpraHU3alluHu;

HAaCENEHHE NPHJIEraloUIcH TEpPUTOPHH, Nonanaouiei B 30Hy 3aTONJIEHHS
NpH 'HAPOAMHAMHUYECKOH aBapHH WJIM JHIICHHOH HEProcHabXEHHUA IpH
OCTAHOBKE JICKTPOCTAHUHUH B pe3yasTare aBapuu [ TC;

UMYUIECTBO TPETbUX JIML (MPEANPHUATHSA, 3AaHUS H COOPYKECHUS TPO-
MBILLIJIEHHBIX U CEJIUTEOHBIX 30H);

OKPYXarulad IIpUpoaHan Cpeaa.
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4.3.4. JIns oUEeHKH MOCNEeACTBHH HEOOXOAHMO OLEHHTL HEraTHBHBIEC
3¢ dextnl aBapuitHoro BosuaeicTteus ' TC — pusnueckune (myObuHa 3aTOMIEHHS,
CKOPOCTh BOABI, TEMIIEPATYpa H T.A.), COUHANBHO-IKOHOMHUYECKHE (ITOTEPH
YCTONYHBOCTH 3aTOIUIEHHBIX 3[JaHHU U COOPYXCHHUH, XapaKTep W MpPOAO0.-
XHTEIBHOCTh NMPEKpallleHHsT SJHEProCHaOXKEHUSA M T.JI.) MU 3KOJOTHYECKHE (3a-
TOIJIEHHE CEeNbX03yroaui, ymep0 pelOHBIM 3anacam, 3arpa3HEHHE IPHPOJ-
HBIX BOM, IOYB, FPYHTOB U T.1.) [19,27,31]. IIpu ouenke nocneacreui apapuii I'TC
HeoOX0AMMO UCIOJIB30BaTh MOAEIIH aBapUHHBIX lpoueccoB Ha I TC 1 kpuTepHu
MOpa)KEHUA JIKOAEH, UMYLLIECTBA U OKPY»KaKOLIEH NPUPOAHOH Cpedbl C YUETOM
HeH30€XXKHBIX OrpaHHYCHHH B BbIOOpE TakuX KpuTepHes [18, 19,21,27,34, 52, 63,
70— 74].

4.3.5. 3Tan OUEHKH pPUCKA AOHKEH (IIOMHUMO OLICHKH YacCTOThl M MOC-
JIEJICTBHH HEXEJIATEIBHLIX OMACHLIX ABJICHHUH, COOBLITHH H MPOLECCOB, CIIOCOD-
HBIX MpUBECTH K aBapuu [ TC) BKIII0OYATH aHAJIU3 HEOIIPEACIICHHOCTEN H TOYHOCTH
MOJIy4EHHBIX pe3ynsraroB [22, 23, 74, 77]. OCHOBHBIMH HCTOMHHUKAMH HE-
ONMPEACTICHHOCTEH MPH aHAIU3E€ H OLICHKE PHCKA, KaK MOKa3bIBacT IMPAKTHKA,
ABJIAIOTCS HEOOCTATOYHOCTh MHPOPMALIHH O HAAEKHOCTH COOPYXEHHS H €ro
3JIEMEHTOB, YEJIOBEYECKUX OIIMOKaX, 0COOEHHO B HELITATHBIX CHTYaLlUsAX, & TAKXKE
HeH30€eXHbIC JONYUICHUS H OrPaHHYCHHUS TIPH MOACJIUPOBAHHH aBapHHHbBIX
npoueccoB Ha ['TC. AHannu3 HeonpeAaeJIEHHOCTEN — 3TO NEPEBOJ OrPaHHYEHHUN
M JOMYIUCHHH, 3 TAK)KE HEJOCTATKA HCXOAHBIX JaHHBIX, HCIIONB3YEMBIX NIPH aHa-
JIM3€ PUCKA, B MOrPEIIHOCTL (HEONMPEACAECHHOCTD) pe3yasTaToB, MCTOYHHKH
HEONpPENCACHHOCTH HOMXKHBI ObITh MACHTHPUUMPOBAHBI U NPEIACTABICHL! B
pe3ynbTarax aHanu3a pucka apapu [ TC.

4.3.6. Ilpn HEOOXOAUMOCTH MO pPE3y/ibTaTaM AHAJIH3a U OLUEHKH YaCTOThI
BBISIRIICHHBIX OMACHBIX COOBITHH M MX OCJICACTBHH ONpeaesseTCa 3HaYCHHE PUCKa
apapuii ' TC B uenoM nyrem o600uICHHASA NMOKa3aTened pyucka (4acToT H I0C-
JIEACTBUH) BCEX BBISBJICHHBIX ONACHBIX COOBLITHH (CM. pHC. 4). 30€Ch TAKXKE BO3-
MOXKHBI KaK KOJIMUYECTBEHHBIE, TAK M KAUECTBECHHLIC OLICHKH (22, 23, 66, 74, 77].

4.3.7. CoOCTBEHHO OLICHKA PHCKA 110 pe3yJibTaTaM NPEAbIAYIIHX 3TANOB —
3TO NMPOLECC BbIpaOOTKH pellIeHHUs, ABNACTCS JIK OMNPEJIETEHHbBIN Ka4e€CTBEHHO
HJIM KOJIH4YeCTBEHHO pUCK aBapuu I TC gonyCTuMbIM, a MEpbl KOHTPOJIA 3a
6e3onacHOCTbIO [ TC — anexBaTHBIMM [22,77]. B cnyyae KONIMYECTBEHHOHN OLICH-
KM pucka aBapuil I TC n Hamu4Yusg HOPMATHUBHbIX 3HAYCHUH KPUTEPHEB [O-
IyCTHUMOTO DHCKa COOPYXKEHHH JaHHOIO THIA, Kjlacca H Ha3Ha4yeHHs NpoLesypa
OLICHKH PHUCKa BKJIKOYAET CPABHCHHUE BEIYHUCJICHHBIX NOKa3aTe/le prCKa aBapHH
koHkpeTHoro I'TC ¢ kputepusaMM JonycTUMOro pucka (cMm. puc.l). B cnyyae
KAY€CTBCHHBIX OLIEHOK PHUCKA CYXKICHHE O HONYCTUMOCTH pucka aBapuil [ TC
BEIHOCHUTCS TPYNNOH 3KCIEPTOB-UCIOJIHUTENECH. AHAJOTHYHBEIM 00pa3om
[IPOBEPACTCA aICKBATHOCTh MEP KOHTPOJIA 3a YpOoBHEM Oe3zonacHocTn [ TC,
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KOJIMYECTBEHHAS OLIEHKA PUCKA
ABAPHH I'TC

OCHOBHBECUEHAPAH | .
ABAPHH [TC ST T S T e T
(A;)

| ouemkawactoTst [ v T . . . | OLEHKA NOCHEACTBHA |
ABAPHH I'TC ABAPHUTTC

...................................................

Puc. 4. Cnocobs! 060611eHHA oLleHOK cocTaBngiomux pucka asapuit I'TC

Ecnu pucK onacHOro cobeiThs, npupoasuiero k asapuu I' TC, npHU3HaH
HEIONYCTHMBIM, @ MEPbl KOHTPOJIA 32 YPOBHEM DE€30MacHOCTH COOPYXKEHHSA —
HeaJCKBATHHIMH MOTEHI[HAIBHOH OMTACHOCTH, TO Ha 3Tare OLIEHKH PHCKa OIIpe-
NENACTCA XapaKTep AONOMHHUTEIbHBIX MEP KOHTPOJIA COCTOAHUSA COOPYKECHHS H
YpPOBHS ero 6€e30nacHOCTH.

4.4. PazpaboTtka peKoMeHAauMA MO YMEHbLILEeHUIO PUCKa

4.4.1. PexoMeH1alHY 110 YMEHBLICHHIO PHCKa aBapHH ’HAPOTEXHHYECKOroO
COOpYXEHHUA pa3padaThiBalOTCA HA 3aKIIOYHUTEILHOM 3Tar¢ aHajlH3a PHUCKa B
Clly4yae, €CJIM BbIYMCIIEHHBIH HJIH Ka4€CTBEHHO OIPEACICHHBIA PHCK OIIACHBIX
COOBITHH K npoueccoB, NpuBoaauMX k asapu ['TC, npH3HaH HEAONYCTHMEIM
U 3HAYUMBIM [0 CBOMM IOCNEACTBUAM AN OCHOBHBIX IPYIIT PEUHUIIHEHTOB
pHCKa.

4.4.2. Mepe! 10 YMEHBUIEHHUIO PUCKA MOTYT UMETh OpraHU3alMOHHBIH,
TCXHUYECKHH WK COLIMaJIbHO-TICUXOJIOTHYECKHH XxapakTep (puc. 5) [12, 22, 57,
74, 77]. B BbiOOpe xapakrepa MEpONPHATHH peluallee 3HaYEHHE HMEET 00-
l1[as1 OLICHKA JEHUCTBEHHOCTH MEP MO YMEHBILEHHUIO PHCKA.

Haunbonee npearioyTUTENbHb! TEXHHYECKHE U OPraHU3aLIHOHHBIE MEPEI,
MOCKOJIBKY COLHAJIBHO-TICHXOJIOTHYECKHE MEPEI HE UBMEHAIOT YPOBEHDb PUCKA H
KacaroTCs TONBKO IpobieM ero BocnpuaTHsa o6mecTBoM. Ha cTaauM 3KCIUlyaTalMu
OpraHU3allMOHHbIE MEPHI YIPAaBJICHHUA PHCKOM MOTYT KOMIIEHCHPOBATh Or-
pPaHHUYEHHbIE BO3MOXXHOCTH Biaaeasua I' TC ang npunaTug 3¢ ¢peKTHBHBIX, HO
DOPOroCTOAUIMX TEXHHYECKHX MEp N0 YMEHBIUEHHIO pHCKA aBapHH THAPO-
TEXHHUYECKOI0 COOPYCHHS.



MEPEI YTIPABJIEHUA
PUCKOM ABAPUHU I'TC

AKTHBHRIE

OpraHu3auMoHHbIE Texmuueckue

i ik i '

[TopneHHe KBANUDUKALHH NEPCOHANA, YCHNEHHE
Han3o0pa 3a 6e3onacHocTsiO [ TC, paspaborka

OcHatuenne I'TC XOHTPONbHO-H3IMEPHTEABHOH
annapaTtypoi, MOHHTOPHHT 0€307IacCHOCTH
MIAHOB NHKBHIALUMH aBAPUAHKIX CHTYaLMH, ['TC, peMOHTHO-BOCCTRHOBHTEILHEE paboThI,
MIOBRILICHHE MNOTOBHOCTH K JIOKATH3ALMH M
TMKBHIAUMH MOCIEACTBHHN aBapHii, CO3AaAHHE
pe3epPBOB CHJI H CPEACTB UIA JIOKAJTH3alLHH

aBapHIHLIX MPOLIECCOB

MOJCPHU3ALMA H PEKOHCTPYKIHA
COOpYXeHHH, BO3BeIeHHE 3aINMTHRIX JaMb
H HHBIX COOPYXEHHIT 1K NTOKANH3IAIMH 30HK!

ABAPHAHOIC MNOPAKEHHA

IlaccusHuIe

(ymeHblIeHHe YacToTe apapuii [ TC) (YMeHbIIEHHUE TOCAEOCTBUA apapHi

CounanbHoO-NCUXOMOrHUECKHE

HudopmuposaHne 00IIECTBEHHOCTH

H HaceJIeHHs 00 ypoBHe be3onacHoc™ [ TC
¥ BO3MOXHLIX Ha HHX aBapHAX,
OIOBENICHHUE HAceNeHHA 00 yrpo3e
BO3ZHMKHOBCHHA YPE3IBBIYAHHBIX CHTYALUR,
NOArOoTOBKa NCPCOHANA H HaCeleHHA K
JEHCTBHMSAM B YpEIBBIYAHHBLIX CHTYALHAX

Puc. 5. Bo3aMOoxXHble MepbI YIIpaBJIEHHA PHCKOM aBapHii THAPOTEXHHUECKHUX COOPYKEHUMH
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4.4.3. Bo Bcex cinyuasix, r;ie 3TO BO3MOXHO, MePbl YMEHbLIIECHHS OXHaAE-
MOH YacToTh! aBapuit I'TC (axkmuensie mepbi ynpasnenus puckom) NOJDKHbI HMETD
IIPUOPHUTET HAJd MEPaMH YMEHBILICHHA BO3MOHBIX NOCIEACTBUI aBapuH (nac-
cugHsle Mepul ynpaesnerusn puckom) (12,22, 57, 77]. 310 03HayaeT, 4TO 1npy BRIOOPE
TEXHHYECKHX H OPraHHU3alMOHHBIX MEp UIA YMEHbIICHUA PUCKaA aBapuH 00s-
3aTeJIbHO NOJDKHEI pACCMATPHUBATLCH:

AKMUEHble MePbl YNPABAEHUA PUCKOM, BKTIOYAOWuUe

MEpPHl YMEHBUIEHHUA 4YacTOTh! (BEPOATHOCTH) BO3HMKHOBEHHS OMACHBIX
COOBITHH M NPOLECCOB, BeayluuX K aBapun [ ' TC,;

MEpPhl YMEHBUIEHHA 4aCTOTbl (BEPOATHOCTH) NEpepacTaHHs Henosal-
ku Ha [ 'TC B aBapuio;

naccueHble Mepvl ynpaeieHus puckom, UMEIOLLIME, B CBOKO OYEpeENb, CBOH
IIPHOPHUTETHI:

MEpBI, NMPeAyCMATPUBAEMbIE Y)K€ HA CTaUU NPOEKTUPOBAHUA THAPO-
TEXHHYECKOI'O COOPYIKEHHA;

MEpbl, OTHOCAIIHECH K CHCTEMaM TMPOTHBOABAPHHHOM 3alHTHl H KOHT-
poJid 3a coctoaaueM I'TC;

MEPBI B YaCTH OPraHU3allHH, OCHALLICHHOCTH H TOTOBHOCTH K JE€HCTBHAM
[NPOTHBOABAPUMHBIX CIIYX0 Ha 0OOBEKTE.

4.4.4. I1pu 060CHOBaHHH H OLUEHKE 3} PEKTHBHOCTH IIpeaJiaracMblXx MeEp
110 YMEHBUIEHHIO PUCKa PEKOMEHAYETCH NNPHAEP>KUBATHLCA OQHON U3 JBYX aJILTEP-
HAaTUBHBIX LIEJICH HX ONTTHMH3ALIUH:

IpH 3aJJaHHBIX CPEACTBaX 00eCneUYHTh MAKCUMAIILHOE CHH)KEHHE PUCKaA
aBapUH r'HAPOTEXHHUYECKOIO COOPYIKEHHS;

[IpH MHHHMMAJIBHBIX 3aTpaTax 00ecrneyuTh CHHXXEHHE PHCKA aBapHH
'’MAPOTEXHHYECKOTO COOPYKEHHUA A0 AONYCTHMOTIO YPOBHA.

4.4.5. YCTaHOBJIEHHE NPUOPHTETHOCTH MEP IO YMEHBIICHHIO PUCKA aBapHU
['TC B ycnoBusx 3ajaHHBIX 00BEMOB CPEACTB MM OTPAHHYCHHBIX pECypcoB
BHITIOJTHAETCA CICAYIOLHM 00pa3oM:

ONpPERENAECTCA COBOKYITHOCTDh MEP, KOTOPBIE MOTYT OBITH p€aJIM30BaHbI NPH
3aaHHbIX 00beMax GHHAHCHPOBAHHS;

BBINIOJIHAETCA pPaH)XXUPOBAHHUE ITHX MEP MO MoKazatear «3¢P¢PeKTUB-
HOCTb — 3aTPAThI»;

BBINIOJIHAETCA OOOCHOBAHHE H OLIEHKA 3(PPEKTUBHOCTH IIpeiaracMbix
Mep.
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5. METOAbI NPOBEAEHUA AHAJIN3A PUCKA ABAPUU
MMAPOTEXHUYECKUX COOPYXEHUA

5.1. TIpu BEHIOOpE METONOB NMPOBEAECHHA aHAIH3a PHCKa aBapHil THIPO-
TEXHHYECKUX COOPYXEHHH HEO0OX0IMMO YYUTHIBATH LICJIH AHAJIM3a PUCKA, THII,
KJIACC, Ha3HAY€HHE H ITall )XHU3HEHHOro UMKIa aHanusupyemoro I'TC, xapak-
TE€p ONACHOCTEN, 00BLEM M KauyeCcTBO HCXOAHBIX JAHHBIX, HAJIMYHE BDEMEHHBIX H
(pMHAHCOBBIX PECYPCOB JAJIf IPOBC/ACHHUS aHAJIM3a PHCKA, OTBIT H KBAJIM(PHKALIHUIO
HCIIOJIHUTEIICH.

5.2. Jlna aHaiM3a pucka aBapHil THAPOTEXHUUYECKHX COOPYXKEHHUH pe-
KOMEHYETCA HCITI0JIb30BaTh XOPOILLO OTpabOTaHHbIE H allPOOUPOBAHHbIE B IPYTHX
OTpaciasX TEXHOI€HHOH JNeATENILHOCTH METOAbl aHANIM3a PUCKA CIIOKHBIX TEX-
HUYECKHX cucteM [12,21,22,36,37,57,61,74,77], onHakKoO NpUMEHEHHE HX
B HAPOTEXHHKE BO3MOXHO JIMIUB C YYETOM Bcero crnekrpa otimyuid I TC ot
MEXAHUYECKHX, INEKTPHYECKHX H TEXHOJIOTHYECKUX CUCTEM.

5.3. Metoab! npoBeieHHUS aHANIM3a PUCKA aBapHil r’HIPOTEXHHYECKHUX COO-
PY>XEHHH JOKHBI YAOBJIETBOPATH CEAYIOIHUM oOLUMM TpeboBauuam (21, 22,61,
74).

METO/Ab! JOJKHB! ObITh HAYYHO OOOCHOBAHBI H COOTBETCTBOBATL LICIIAM
aHaJIN3a PUCKA H aHATTH3UPYEMOMY COOPYXECHHIO;

METOAb! JJOMKHBI 1aBaTh PE3YJIbTATHl B BHAE, MM03BOJAIOLIEM JIyYLIE ITO-
HHMaTh YPOBEHb PUCKA H HaMeyaTb Hanbonee 3¢ peKTUBHEIC TYTH €r0 CHUIKEHHS;

pe3ynbTaThl NPUMEHEHUA METOOB AO/KHBI ObITH BOCIIPOH3BOAMMEBIMH.

5.4. Haatane uaeHTHHUKalL UK OMTACHOCTEH PEKOMEHAYETCA UCIO/b30BaTh
OIHH HJIM HECKOJIbKO H3 MEPEYHUCJICHHBIX HHXXE METOAOB aHaJiu3a pUCKa
[54,58,61,62,71,73,74]*:

Yto OyneT, ecnu ...7” («What - 1f7»);

[Iposepounniii nuct («Check List»);

AHann3 onacHocTtH U paborocnocobHoctu («Hazard and Operability
Study» - HAZOP);

AHanu3 BUJa U nocneacTBui oTka3oB («Failure Mode and Effects Ana-
lysis» - FMEA);

AHaJu3 BHa, NOCNeACTBHH ¥ KpHTHYHOCTH 0TKa30B («Failure Mode, Effects
and Critical Analysis» — FMECA), apyrue 3kBUBaJICcHTHbIC METOJIBI.

*JlaTHHCKHE Ha3BaHHS METOMOB M X aDOpeBUaTypbl NPUBECAEHBI /151 YIIPOLUEHU S
[TOUCKA OITUCAHHH COOTBETCTBYIOIHX METOAOB B CLIPABOYHON JIMTEpATYpE.
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[TepeuncnenHsie METOABI AAKOT CTPYKTYPUPOBAHHBIE JIOTHYECKHE CXEMBI
CUCTEMATHYECKOIO HCNOAb30BAHUS IKCIIEPTHBIX OLIEHOK W JAHHBIX O COOPYXKe-
HUHU AJ1S HAINIAAHOTO H BOCIIPOM3BOAMMOrO aHanu3a pucka apapui I'TC.

IIpuMeHeHHe yKa3aHHBIX METOAOB OCOOCHHO 3PPEKTHBHO NPH HUIAECH-
THPHKALUUH THAPOTEXHHUYECKHX COOPYXEHHH, NMOANCKaIHUX 00s13aTEbHOMY
JNEKJIApUPOBAHHIO O€30MaCHOCTH.

B T1abn. 4 npencrasieHpl peKOMEHAAUMUH N0 BHIOOPY METO[A HIIH KOM-
OHHaLMU METOJI0B aHau3a pucka aBapud I TC npu npoBeaeHUH HACHTH(PUKA-
IIMM OMACHOCTEH C y4eTOM 3Tamna >XH3HEHHOro LHKKIa COOpPYyXeHU. MeToasl
MOTI'YT IPUMEHATBCSA H30JIMPOBAHHO HIIM B JONOJHEHHE APYT Apyra, NpHUYeM Ka-
4€CTBEHHbIE H KOTHYECTBEHHbBIC OLLCHKH MOTYT COYETAThCA.

KpaTkas xapakTepUCTHKa METOROB aHa/M3a PUCKA, PEKOMEHAYEMBIX Ha
CTaJHH NPEABAPUTENILHOIO aHaJIN3a ONacHOCTEH, NpuBeAcHa B IIpunoxeHuu 1 K
HACTOALUMM METOIHYECKHM YKA3aHUAM.

Tabruya 4
PexoMeHIaLHH 110 BLIOOPY METOA0B AHATH3A PHCKA THAPOTEXHHYECKHX
COOPYXeHHH Ha ITane MAeHTHPHKALIMM ONIACHOCTEH

Jran Ku3HeHHOro wukna I'TC
Meron MPOEKTH- | BBOI B 3KCM- | 3KCIIya- BLIBOJ H3 pBKGHCT-
NOBAHHE 1yaTauHIo TaUHA | 3KCILTYRTAUHH KUHA

Yto Oyner,
eciH...7

IIpoBepounbIid
JIUCT

AHanu3 onac-
HOCTH Y pa-
00TOCIIOCO0-
HOCTH

AHRanu3 BHIA
H IOCJIEeICT-
BUH OTKa30B

AHalH3 BHAA,
NocJeNCTBHH
H KPHTHYHOC-
TH OTKa30B

+ —~ peKOMeHIOyeMbliH MeTon; * — Haubosee NOAXOAAIMHA METON
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5.5. Ha 3Tane oueHKH pUCKa aBapHHi IHAPOTEXHHYECKHUX COOPYKEHHUM
IJIA onpeneNeHHs Ka4yeCTBEHHBIX MJIM KOJIMYECTBEHHBIX IOKA3aTelIeH 4acToT
[POTHO3UPYEMBIX HEXKENAaTeJIbHbIX ABJICHHH, MPOLECCOB U CODBITHH Leme-
co00Opa3HO HUCITONB30BAaTh OAUH UIIH KOMOMHALMIO CIIeAYIOHMX METOAO0B [22,23]:

ananu3 aepesa otka3oB (Fault Tree Analysis - FTA) [10, 12, 22, 23, 61,62];

aHanu3 aepesa coobiTHi (Event Tree Analysis —ETA) [22, 23,61, 62, 68];

MaTEMaTHYECKOE MOJACIHPOBAHHE COCTOAHUA COOPYXEHHH (CTaTHCTH-
yeCKHe, IeTEPMHUHHCTHYECKHE, CMELLIaHHbIe Moaent) [1,5,12,36,37,42 — 51,58,59].

Kparkasa xapakTepuCTHKa pEKOMEHYEMbBIX METOI0OB OLICHKH PUCKa aBapUH
THAPOTEXHHYECKHX COOPYXEHUH NpeacTanieHa B [IpunoxeHuu 1 Kk HacTOALUMM
MeTtoanueCKUM yYKa3aHHAM.

[IpuMepsl peanu3alHUH TIpeaiaraéMblX MOAXOA0B H INEPEUHUCICHHBIX
METON0B IpuBeAeHH! B [ IpuiioxxeHHH 2 K HACTOALIMM MeTOAMYECKUM YKA3aHHUAM.

6. TPEBOBAHUA K OPOPMNEHUIO PE3YJIbTATOB AHAJIU3A
PUCKA ABAPUU FTMOPOTEXHUYECKNX COOPYXXEHUIA

6.1. O0wue TpebOBaHHUA K NPOBEACHUIO H OQOPMIIEHHIO PE3YybTATOB
aHallu3a pYCKa aBapHH 'MAPOTEXHHUYECKHUX COOPYKEHHUH AOIDKHBI COOTBETCTBOBATD
OCHOBHBIM NMOJOXEHHAM PeaepanbHoro 3akoHa «O 0€30MacHOCTH I'HAPO-
TEXHUYECKHX coopyxkeHui» [13], IloctanoBnenus [Ipasurenscrsa PO «O6
yTBepxacHUH [10J10KEHHS O TeKNapHpOBaHHHU O€30MaCHOCTH THAPOTEXHHYECKHX
coopyxeHni» [30], npaBun ¥ HOpM B 06nacTH 6€30NMaCHOCTH T'HAPOTEXHUYEC-

KHX coopyxeHuu [11,19-21,27, 28, 32,33,5 1].

6.2. Pe3yneTaTh! aHaJIM3a PHCKA aBaApUH THAPOTEXHUUECKHX COOPYKEHHH
HOJIKHBI OBITH 0O0CHOBAHB! K OOPMIIEHB! TaKHM 00pa3oM, YTOOBI BBINTOJIHEH-
Hbl€ OLIEHKH, pacyeThbl H BLIBOJALI MOTJIH OBITH BOCNPOH3BEAEHb! CITELIMAJIUCTa-
MM, HE Y4aCTBOBABLUIUMH B [IEPBOHAYAJILHOM aHAJIH3E,

6.3. CoctaB ¥ 00bEM JOKYMEHTAUUH, QHKCHDPYIOLLEH pe3yNbTaThl aHaJIU3a
pycka aBapu I'TC, onpenensercsa ueasiMH U 3aa4yaMH aHaJiy3a PHUCKa, BKIIO-
yas uaeHtHpukaunuio I'TC, noanexammx obsg3aTenbHOMY JAEKJIAPUPOBAHUIO
Oe3zonacHOCTH, pa3paboTky nexnapauuit 6esonacHoctu I'TC, s3xcnepTniy Ge-
3onacHOCTH I 'TC, pacuer Bpeana ot apapuil ' TC, Br16op NPHOPUTETOB NPHU NPO-
BEICHUH PEMOHTHO-BOCCTAHOBUTENBHEBIX paboT, 000CHOBAHHE CTPaXOBBIX TAPH-
(OB M CTABOK, allOCTEPHOPHYIO OLUEHKY YaCcTOT U nocneacTBud aBapuu I ' TC u T. 4.

6.4. B Tex cnyyasax, korza npoBeaeHHe aHann3a pucka asapui [ TC umeer
CaMOCTOSITENIbHBIEC LEJIH, PE3YJIbTAaThl CIEAYET NOKYMEHTHPOBATH OTYETOM,
BKIIOYAKOIIMM (22, 23,61, 77]:
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TUTYJIbHBIN JIUCT;

CIIUCOK HCHOJIHHUTEIIEH;

coaep)kaHHe (OTTIaBJIeHHE) OTYETA;

LI€JIH aHAJIM3a PHCKA K cPepy HCCIICIOBAHHI;

Kparkoe onucanue I' TC, HcxonHbIe JaHHBIE H HX HCTOYHHKH;
METOZ0JIOTHIO aHAJIU3a PHCKA — OITHCAHHE UCNOJIb3YEMBIX METOIOB
aHalu3a pHCKa, MOAEIICH Pa3BUTHA aBAPHHHEIX ITPOLLECCOB H O0OCHO-
BaHUE UX NPHUMEHEHHA; OTPAHUUEHHA U JONYUICHHSA, UCITONIb3YEMBIE IIPH
aHaJIn3e,

pe3yneTarbl HACHTH(PHKALIHH OITACHOCTEH,;

pEe3yNnbTaThl OLleHKH pHcKa aBapun I'TC;

aHaJIN3 HEOMIPEACIEHHOCTEH PE3yIbTaTOB aHAJIM3a PHCKA,
PEKOMEHAALIHH O CHMXKEHHIO pucka aBapuit ' TC;

BLIBO/1bI,

CITHCOK MCTOYHHKOB HHPOPMAaIIHH,

6.5. I[Ipy npoBeneHHN aHaNH3a PUCKA ABAPHH T'MAPOTEXHHUYECKHX COO-
pPyXE€HHH B pamKax AeknapHpoBaHud 6esonacHocTH ['TC, Haxoadamuxcs B Bee-
HHH, COOCTBEHHOCTH HJIH IKCILTYyaTalMH OpraHu3alMH TOIUIMBHO-3HEPIeTHYE CKOIO
KoMiuiekca Poccunckon Pdenepaunu, pedynprarsl aHanula pucka I'TC xax
COCTaBHaf 4acTh AcKJapalHU 0€30MacHOCTH OOJKHBI OBITH OPOPMIICHEI B
COOTBETCTBHH ¢ TpeboBaHHAMH AeHCTBYIOLINX [IpaBnun [32].

6.6. [1lpu nMpoBeIeHUH aHAIU3a PHCKA ABAPHH I'MAPOTEXHHUYECKHX COO-
PY>KEHHH B paMKax aexnapupoBaHHsa Oe3zonacHocTH ['TC opraHn3anmi, nof-
HaA30pHBIX MHUHUCTEPCTBY NPUPOAHBIX pecypcoB Poccuu, MHUHUCTEPCTBY
TpaHcnopra Poccuu i I'ocroprexHaazopy POCCHH, pe3ynbTaThl aHaJIM3a pUCKa
['TC kak cocTaBHas 4acTs AeKNApaLHH 0€30MacHOCTH AO/DKHbI ObITE OQOPMIICHBI
B COOTBETCTBHH C TpE€OOBaHHAMH NOPAAKOB pa3paboTKH AeckinapaudH Oe3o-
nacRocTd [ ' TC, yrBepxkieHHBIX cOOTBeTCTBEHHO MIIP Poccun, MunTpancom Poc-
cuu unu I'ocroprexHaasopom Poccum [11,28,33].

6.7. Pe3ynsTaThl aHanu3a PUMCKa, BHINOMAHAEMBIE C LEIb0 0O0CHOBAHHUA
CLeHapHeB HauboIee TAKEIIOM 110 NOCIEACTBUAM H HAauDOJIee BEPOATHON aBapu,
BO3MOHBIX HA [ TC, KkaK COCTaBHOH 4acTH AOKYMEHTa «Pacyer BEpOATHOro
Bpefna...» [19,21,27,31], nomxHb! 66Tk 0GOPMIIEHBI B COOTBETCTBHH C TPeOO-
BaHUsiMH [lopaaka onpeneneHus pasMepa BpeAa, KOTOPBIH MOXET ObITh INpPH-
YHHCH XHU3HH, 300POBBI0 PHU3NUYECKHUX JIUL, UMYLIECTBY DH3UYECKHX H IOpH-
AUYECKHX JIML B pE3YyJIBTATE aBapUH THAPOTEXHHUYECKOTO COOpYXKeHUs [27].
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[TPUTNOXEHNE 1

XAPAKTEPUCTUKA METOLOB AHANU3A ...
PUCKA ABAPUIA M’MAPOTEXHUYECKUX COOPYXXEHWM

1. «YT0 6yaeT, ecnu...?» («What — if?»)
U npoBepoYHbIN NKCT («Check List»)

Metonbl « Ymo 6ydem, ecau...?» («What — if?») u nposepournozo auc-
ma («Check List») OTHOCATCA K KaU€CTBEHHBIM 3KCIIEPTHBIM METOJAM H
NpeaAcTaBiAioT coboi popMann3oBaHHbIE NPOLUCAYPbl H3YYEHHSA CTENICHH CO-
OTBETCTBUA YCIAOBHUM NMPOCKTUPOBAHHUA, CTPOHTEALCTBA U IKCIUTyaTalUUK aHa-
JIM3UPYEMOTO THAPOTEXHHUYECKOIO COOPY)XEHUA TpeOOBAHHUAM NpPaBHI U HOPM

B cdepe obecneuenus 6ezonacHoctu I'TC [12, 37, 61, 62, 67— 69, 73]°.

Hcnone3oBanue merona « Ymo b6yodem, ecau...?» («What — if?»)
npeanonaraeT OTBEThl Ha NMEPEYEHDb BOMIPOCOB ~~ — YTO OYAET C COOpYXEHHEM
HJIH €r0o 3JIEMEHTOM, €CJIM PEAIM3YETCH KOHKPETHBLIH BHJA HATPY30K H/HIIH
BO3JICHCTBHH (CBEPXPACYECTHOE CEMCMHYECKOE BO3JICHCTBHE, 1aBOAOK, JIMBCHb,
JICAOBBIE, BETPOBBIE HAIPY3KH U T.A.), KO0 npouecc WM CoObITHE, CITOCOOHOE
HHUUHUpoBaTh aBapHH ['TC (owMbku nepcoHana, HECAHKLHOHHUPOBAHHOE
TeXHoreHHoe Bos3aeucTeue Ha I TC, crapeHne MarepuanoB MU T.4.). Ilpu 3TomM
BOIPOCHI ‘TEHEPHPYIOTCA™ B NPOLECCE aHAJIM3a PHCKA H OIIPEAEIIAIOTCS HE TOJIBKO
TUIIOM M KJACCOM COOPYXEHHS, HO U CleuH(PUYEeCKUMH OCOOEHHOCTAMH
xOMHOOHOBKH ['TC, ycnosuH ero pasMenieHua 1 QyHKUHOHUPOBaHUSA. OTBETHI HA
BOIMPOCH! JODKHBI OTpaXKaTh MHCHHE 3KCIIEPTOB B 4YaCTH OUEHKU Xapakrepa M
MacIuTaboB 0)KHI2EMBIX TOBPEXIEHHIH.

" B Ilpunoxenuu | M 2 cChUIKH AaHBI HA CITHCOK HCTOYHUKOB HH(OPMAILIHH K OC-
HOBHOMY TEKCTY «MeToandeckHX yKa3saHuH 110 IIPOBEACHHIO aHaIn3a pyucka aBapun [ ' TC».

“Kak npaBusio, 3TO AejaeT rpynmna 3KClEPTOB, BKIOYAIOUIas KakK JHL, OT-
BETCTBEHHBIX 33 IKCIUTyaTaLHIO COOPYXXEHHSA, TaK M CIICLHAJIMCTOB B pa3HbIXx 00/1aCTAX
HAPOTEXHHUKH — CM. 11. 4.1.2 HacTOosAIMX MeTtoanuyeckux yka3zaHHUA.
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PesynsraromM npumenenus meroaa « Ymo 6ydem, ecau...?» (« What — if?»)
aBigercd tTabnyua viK MHas ¢opMa perucTpaurH NnojlydeHHOH HHQOPMaALIUH,
COACPpXalliag, KaKk NpaBuiIOo, HAUMCHOBAHHUE COOPYKEHHA U €ro IIEMEHTOB,
HHHLHHPYIOIHME OMACHBIC Harpy3KH, BO3JIeiiCTBHA, MPOLECCH M COOBITHA, Xa-
pakTepHCTUKY noBpexaceHui I TC, BbI3bIBaEMBIX 3THMH OIIACHOCTSMH, a TAKXKE
Ka4€CTBEHHYIO AKCIIEPTHYIO OLIEHKY IOCIEeACTBHH aBapuii 1Jis1 OCHOBHBIX I'PYyII
pPEeUHITUEHTOB pHCeKa — nepconana I'TC, Hacenenus, HMyiecTBa QHU3HYECKUX H
IOPHAMYECKHUX JIHL H OKpYXalolleit npupoaHoi cpeas! (tabm. I11.1°).

Tabauya I11.1

IIpuMepHbIH BHA Tabauubl pe3yabTATOB NMPHMEHEHHH METOAA
«Yqrto Oyner, ecyin...?»

No HaumMeHOBAaHHE
- I'TC u ero
n/n
3 1€eMEHTOB

1. { Orpaxpaarouas
namM0a HaMbIB-
HOT'0 30J10-
[IJ1aKOOTBala

2. | BonocbpocHoH
KOJIOJIEL] CEK-
IIMH 30JI01LL1a-
KoOoTBana (pe-
3€PBHBIA KO-
JoJeL OTCYT-
CTBYET)

|

ITpuuHHbI

NIOBPEX ACHHUH
u aBapun [ TC

Hekauecr-
BEHHLIX Ape-

HaXK HA y4a-

cTtke [IK13 -
[IK18

Ortka3 ko-
noaua (3a-
COPEHHE WK
noreps yc-
TOHYHUBOCTH
KOHCTPYK-
LIHH )

—— P o el irolr i

ITocnencreusa mWis
[IepCoHana, HaceJe-
HHA, HMYLIECTBA H

OKpYXarolueHn cpebl

Xapakrep U Mac-
irabnl MOBpeX ae-
HUil 1 apapuil [ TC

IloBbILIEHHE TTO- BoiHoc censg 30510-
JOXKCHHKA TOBEPX- | IJIAKOBBIX OTXO/0B

| HOCTH ACIIPECCHH | 3a NpCACIibl OTBAJIA,

BoilLe [1/13, mote- | octanoBka T3C;
TEpS YCTOWYHBO- | 3arpA3HEHHE TEPPH-
CTH HH30BOro OT- | TopuH BHe 31O
Koca namMObl, 00- | 30710ULIaKOBBIMH
PYLIEHHE Y4acTKa | OTXOAaMH;

naMObl, 00pa3o- | CyLIECTBEHHOE 3a-
BaHHe NpopaHa rpsA3HEHHE BOAOTO-
KOB TEDPUTOPHKH;
[lonseM ypoBHs JHAYUTENbHBIN KO-

BO/1bl B CCKLIMH JIOTHYECKHH yliep6
BBIIIE OTMETKH

rpebHA orpax-
namwoueil 1aMOLI;
EPEIUB BOABI
4yepes rpebeHn
namOsl, 06pa3o- —l

BaHHE NPOpaHa

‘[Ipumepsl, NpuBelicHHbIE B TabJHLAX NAHHOTO NPHIOXEHHA, HOCAT HIUTIOCT-
PaLHOHHBIA XapaKTEP M CIYyXaT MJIA [OACHEHHMA JIOTHKH MCIOJIb30BaHUA Npeasiarae-

MBbIX METOO0B.
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Merton nposeepoynozo aucma («Check List») oTnH4aeTcs oT Merona « Ymo
6yoem, ecau...?» («What — if?») Gonee WIMPOKHM H IOJIHBIM IpeACTABICHH-
€M HCXOIHBIX JAHHBIX U pe3yJbTHpYIoUIeH HHPOpMALIMH O MTOCIIEACTBUAX OMac-
HBIX MOBPEXACHUH AJIS OCHOBHBIX PYIN PELUHUIIHEHTOB PHCKa. KpoMme Toro, B
IPOBEPOYHOM JIKCTE MPHUHATO HE TOJBKO MACHTHOHUMPOBATH NPHYHHBI
IMOBPEXIEHHI, NX XapakTep, MacliTabbl U MOCNEACTBHSA, HO H ONPEIENATDH (Ha
peBapHUTEIbLHOM YPOBHE) BEPOATHOCTh aBapHil, a TAK)XKE MEPHI, HEOOXOAUMBIE
g obecnieyeHus 6ezonacHocTd I TC B kaXKaA0M H3 pacCMaTPHBACMBIX CJIyUacB

112,22,37,61, 68] (1abmn. I11.2).

Tabruya I11.2
IIpuMepHublli BHA TA0JAHLULI pe3yJbTATOB NPHMEHEHHA METOAA

NPOBEPOYHOro JIHCTA
— - — — —
No | Haume- | DHIHHDL Xapakrep 4 O naeMas [locnencreua ans| Mepsl no
cie] HOBRHHE | o OKHBIX MaciITabel BO3- aactora | NIEPCOHANA, HACe- | MpPEAOTBpa-
o | [TCH NOBpEXNCHH MOMHBIX 10B- noBpexkIIe- JIEHUS, UMYLLIECT- ICHHIO
DH ero ane- | apapuii [ TC PEXACHHH amit. 1/ron | B Y OKPYXaio- | OBPEXACHHHA
MEHTOB K asapui ['TC ’ med cpeabl ¥ apapui ['TC
1.[Hacein- |Orka3s 3ar- |[loBbliIeHHE Kpaitne |OnopoxHenue |IlosbllieHHE
Haf BOPOB BOJO- |YPOBHS BOJbI B Manas  |BOOOXpaHMIH- |rpeOHA
[TPYHTO- |C7MBa B Nie-  (BOAOXPaHWIH- [p  p (I3, 3aTOMIEHHE |TLIOTHHEI B
|Bas nJ10- |pHOA MIPO-  |IUE JO OTMETKH | TEPPUTOPHH B |30HE
THHA C |XOXACHMA |rpeOHs mnoTu- HIDKHEM Obede, |conpsiKeHHS
OeToH- |CBepXxpac-  (HbI, IEPCIIUB 3HAYUTEJIBHLIA |10 IIPOEKT-
HBIM BO- |YE€THOI'O Na- |4epe3 rpedeHb COLIHAJIBHBIA,  |HOM OTMET-
JOCIH- [BOAKA |IIOTHHBI B 30- MaTEPHAJILHBIH |KH, PEMOHT
BOM HE CONpSXKEHHA M JKOJIOTHYEe-  |3aTBOpOB
¢ 6ETOBHBIM CKHH yuiepb
BOJOCJIHBOM,
obpa3zoBaHHe
npopaHa H BOJI- |
Hb! [TPOPHIBA
2. [Toreps [loabem no- Manas |OnopoxHeHue |IlnannpoBka
QHUIBTPALIH- |BEPXHOCTH Jie- (~ 10?%) |BojoXpaHHIH- | yKpeme-
OHHOM NMpPOY- [IPECCHH BBILIE 1113, 3aTOIJIEHHE |HHE OTKOCOB
HoCcTH IpyR- |[1113, BbIHOC TEPPUTOPUU B |M rpeOHs |
| TOB T€Jla IpPYHTa H3 TENa HIDKHEM Dbede, |ITOTHHEI,
IOTHHBI IUIOTHHBI, 00- 3HAYUTENIBHBIH  [[IPHUIPY3KA
BCJICICTBHE |{pYILUEHHE y4a- COLHAJLHBIH, |HH30BOIO
HaJTUYHA CTKa TUIOTHHBI, MaTepHalbHbIM |OTKOCA Ha
npocioek  {o0pa3oBaHue M 3KOJIOTHYe-  |yKa3aHHOM
HEKaueCcT-  |fpopaHa M CKMH yuiep0 y4acTKe
BEHHDIX BOJIHB! [TPOPBI- (MEHBILIHH, YEM
PYHTOB B |Ba B CLICHapHH |,
TeJl€ TU1OTH- T.K. IIEPEJIUB
HbI HA KOH- HaYWHAETCA I1PH
KPETHOM HITY)
Y4acTKe
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HocTouncTBoM MeToioB « Ymo bydem, ecau...?» («What — if?») u npo-
gepounozo aucma («Check List») ABASE€TCA HUX MpPOCTOTA AN NOHHMAaHHA
BCEMH YYaCTHHKAaMH aHAJIH3a PHCKa H OTHOCHTEJIbHO HEOONbLINE BPEMEHHBIE
3aTpaThl Ha peanu3anuio. K HegocTatkaM cneyer OTHECTH HEOOXOOAHMOCTE
pacCMOTpEHHS BECbMa IIHPOKOro nepeuHs COOBITHH H IPOLECCOB, a TAK)KE BCET-
1a IPUCYTCTBYIOULYIO BO3MOXXHOCTD YITYIIIEHUS pAOa JeHCTBUTENBHO CEPhe3HBIX
OMacHOCTEM, CMMOCOOHBIX NPUBECTH K KpynHo# aBapuu [ TC.

YKa3zaHHble MeTO/lb! BECEMA 3P PEKTHBHEI IIPAKTHYECKH Ha BCEX CTAAHAX
XH3HEHHOrO LMKJIAa M’HAPOTEXHHYECKHX COOPYXEHHH Ul NpeABapHTEILHO-
I'o aHAJIN3a ONACHOCTEH H Ka4ECTBEHHOIO aHanHu3a pucka asapun [ ' TC.

KayecTBeHHEIE OLIEHKM BEPOSATHOCTEH aBapHUH 10 KAXKIOMY U3 BBISBIICHHBIX
BO3MOXHBIX CLICHAPHEB HX BO3HHKHOBCHHUA H Pa3BHTHUS PCKOMEHAYETCS BBITNOJI-
HATH Ha OCHOBE KOJUICKTHBHOIO MHEHHS 3KCIEPTOB, CPOPMYIHPOBAHHOIO C
NOMOLBI0 POPMANIH3IMA HEYETKHX MHOXeCTB [16], KOMHYECTBEHHBIE OLIEHKH —
KaK JKCIEPTHBLIM, TAK H PACYETHRIM ITYTEM.

2. AHanu3 onacHocTU U paborocnocobHoCcTH
(«Hazard and Operability Study» —- HAZOP)

[Ipumenenne merona HAZOP HaynHaeTcs, B OTIIHYHE OT METOAOB « Ymo
6yoem, ecau...?» («What — if»?) n nposepounozo nucma («Check List»), He C
onpeaeIeHUsA BUAOB BO3MOXXHBIX ITOBPEIKACHHUI H HEMONAAOK, a C H3Y4YEHHS BCETO
nepeYyHs KOHTPOJIHPYEMbIX ITOKA3aTEJIEN COCTOSHHUS aHAIU3HPYEMOTO COOPYKe-
HHA H HX OTKNIOHEHHH OT DOIMyCTHMBIX 3Ha4eHHi (KpuTepHeB Oe3onmacHoCTH) [12,
17,22,23,61,77].

Metron HAZOP ocHOBaH Ha NpeAIooXEHUH (MOATBEpPKAaeMOM 00-
INKPHBIM OMBITOM 3KCIUIYaTallMH THAPOTEXHHYECKHX COOPYKEHHH), COITIACHO
KOTOPOMY Pa3BHBAIOIIHECH HIIM YK€ HMEIOLIHECA MOBPEXICHHUA U HENOMAadKH
NpOABAAIOTCA B TOH MM HHOM Mepe€ B OTKJIOHEHHAX 3HaYeHHH noKaszaTte-
ner cocroauus I'TC or 06b14HO HAbGMIONAEMOT0 HITH TNIPEAEIBHO NOMYCTHMOIO
YPOBHA.

[IpuMeHeHe JaHHOIO METO/la HAYMHAETCA C UCCIIEHOBAaHUA KOMIIOHOB-
KH U CTPYKTYPBI JIEMEHTOB aHAJTM3HPYEMOTIO THAPOTEXHHUECKOTO COOPYKEHHH,
Bo3aeHcTBHH M Harpy3ok Ha I TC, a Takxkxe 0COOEHHOCTEH )KH3HEHHOrO LIHKJIA
COOPYIKEHHUA, BKJIIOYAS YK€ HMEBILHE MECTO MMOBPEXICHUA, aBAPUH M HETTOJIA-
KH. Jlanee u3yuyaercs BeCchb nepedyeHb KOHTPONUPYEMBIX MOKa3arened coCTos-
HUsE ['TC u aHanu3MpyloTCA BCE BO3MOXHBIEC OTKIIOHCHHS KaXKIOro U3 MOKa3a-
TEJIEH COCTOSHHMA OT JONYCTHUMBbIX 3Ha4eHHH. 3aTeM BLIABJISAIOTCSA BO3MOXHBIC
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NPpUYHHBl H CIEACTBUA 3THX OTKIOHEHHH. HakoHel, Ha 3aBeplualouieM [iare
ONPEAENAIOTCA MEPLI 110 MPEAOTBPALUCHHIO ONACHBIX OTKJIOHEHMH NOKa3aTeneH
coctoaHHsA ['TC oT ponycTuMbiX 3HadyeHHH. PelynepTarsl MccaeaOBaHH ajis
KaXXJI0r0 H3 MoKa3aTeyIed COCTOSHUA aHAIU3UPYEMOT0 COOPYKEHHSA 3aHOCATCA B
crielMaiibHblie Tabnuiel (Tadn. I11.3).

Taknum 06pa3oM, peanuzanms Metoaa HAZOP 3akinroyaeTcs B NOJYy4YECHHH
OTBETOB Ha BOIIPOCHI: YTO MOXKET NPOHU3OHTH C COOPYKECHHEM ITPH U3MECHEHHUAX
€ro MoKa3aTeleH COCTOAHHUA, YeM 3TH U3MECHEHHUA MOT'YT OBITh BEI3BAHBI, K UEMY
MPUBEAYT H KaK NPOTHBOACHCTBOBATH HEXENATEILHBIM MPOLIECCAM U COOBITHAM.

B nipouecce u3yd4eHns BO3MOXKHBIX OTKIOHCHHM noKazaTeiel COCTOSHUA
['TC or nonyCTUMBIX 3HAYEHHI PEKOMEHAYCTCS MCMOJIB30BaTh KIIKOUYEBBIE CJI0BA -
«Hemy, «bonbwey, «MeHbwiey, «Opy20ou», «uHave yem» W T.4. [IpuMmepHoe
COZEpKaHHeE KIMOYEBLIX CJIOB cneaywouwee (61, 62, 73]

«Hem» — OTCYTCTBHE BO3MOXXHOCTH OTKPBITh 3aTBOP; OTCYTCTBHE TEP-
COHajla Ha O00BEKTE B MOMECHT MOBPCKACHHUA; OTCYTCTBHE JJIEKTPOMHTAHMSA
NPHUBOIOB MEXaHHYECKOro 000pynoBaHHS 3aTBOPOB U T.A.;

«bonvwie» — YpOBEHb BOJBI B BepXxHeM Obede Bruiie orMeTkn PDITY;
pacxol BOAbI B APEHAXHOM KoJuleKTope bonblie 00bIYHOro 3HaY€HHUA U T.4.;

«MeHbwe» — OTMETKA rpeOHA IUIOTHHBI HA KOHKPETHOM Y4YaCTKE MEHb-
i€ NMPOEKTHOH BEJIMYHHBI, pacXo] BOABI B APEHAXHOM KOJUICKTOPE MEHbLIE
OOBIYHOIO 3HAYEHHUA U T.1.;

«opyzou» - Ha TepputopuM I'TC BeayTcs HeCaHKIIHOHHPOBAHHBIE
paboThl; B TENO NIOTHHBI YIIOXKEHBI I'PYHTHI, HE MPEAYCMOTPEHHBIE TPOCKTOM,
UTI.;

«UHave Yem» — B IPCHAXHOM CTOKE OTMECYEHA MYTHOCTb BO/Ibl, KPCIUICHHE
OTKOCOB BBITOJIHCHO HE 10 MPOEKTY U T.A.

PasyMeeTcs, IpMBEACHHBIN NEPEYECHb HOCUT NPEABAPHUTEIILHBIN Xapakrep
H OIpeaenaeTcs Ui KaXA0ro COOPYKEHHUA CaMOCTOATENBHO.

CreneHs 0MacHOCTH OTKJIOHEHHH IToKa3arteeH COCTOSHUA aHAIU3HPYEMOTO
['TC or npeaenbHO AONYCTHMBIX 3HAYCHHH (KpHTEpHEB 6€30MacHOCTH) B paMKax
metona HAZOP moxet ObITh OnpefesyieHa KaK KaueCTBEHHO (3KCIEPTHBIE OLICHKH),
TakK M KOJJHYECTBEHHO — ITyTEM PacuCTHHIX OLICHOK I10Ka3aTeaeH (puabTpallMOHHOM
MPOYHOCTH, YCTOHYHBOCTH COOPYKEHMA, BEPOATHOCTEH (CPETHErOIOBBIX YacTOT)
peajiu3allii NIPUYHH HENOJAL0K H TOBPEXKACHUH, raDapHTOB 30HbI AaBAPHUIHOIO
BO3JCHCTBHS 1 MacITaDOB MOC/1eACTBHH BO3MOXHBIX OMAaCHBIX OTKJIOHECHUH.
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3. AHann3 Buaa u nocneacreMn 0TKaszon
(«Failure Mode and Effects Analysis» - FMEA)

«Failure Mode and Effects Analysis» — FMEA saABnseTca MeToA0OM
MHIOYKTHBHOIO THNA, C NOMOLIBIO KOTOPOro CHCTEMAaTHYECKH, IyTEM NO-
CHEROBATENBLHOIO paccMOTpeHus oaHoro anemenTta [ TC 3a apyrum, onpene-
JIAIOTCA BCE BO3MOXHBIE BUBI 0TKA30B, IIOBPEKACHHA HIH aBapUHHKIX CHTYaL[HH
M HX pe3YJbTHPYIOIIHE BO3AEHCTBUSA HA COOPYXKEHHE B LIEJIOM H OKPYXAIOLYIO
ero cpeay, BKIIoYas HaceJICHUE U HMYLIECTBO TpeThbuX ML [12, 37, 54, 61, 73, 74].
OTaenpHblC aBapHMHHBIC CHTYAlMH, MOBPEXACHHA HJIM OTKa3bl 3JICMCHTOB
FHAPOTEXHUYECKOIO COOPYKEHHUA AHAJIM3HPYIOTCH C LEABIO OLIEHKH X BIMAHHA
Ha Apyrue 31eMeHThl [ TC H COOpyKEHHE B LIEJIOM, 38 TAKXKE OKPYXKAIOUIYIO €ro
cpeay (tabn. [11.4).

CyiecTBeHHOH 0C00eHHOCThIO MeTona FMEA asnaerca HeobxoauMocTh
paccMOTpeHHA BCcex 0e3 HCKIIIOYEHHSA IEMEHTOB H KOHCTPYKLHH aHANH3HPYE-
MOI0 COOpYXeHHd. Llenp pacCMOTPEHHUs — OonpeaeneHue N0 BO3MOXHOCTH
BCE€X MBICIIHMbIX (HE NPOTHBOpEYAIHX 3aKOHAM NPHPOALI H 3APABOMY CMBIC-
J1Y) TIPUYHH H BHAOB OTKa30B, MOBPEXKACHHUHM H HEMONAN0OK KaXKAO0T0 U3 3/IEMEH-
TOB (KOHCTPYKUHH) ' TC M n1ocneAcCTBHH 3THX OTKA30B, [TIOBPEXAECHHH H HETMOA-
JOK U1 COOPYXKEHHA B LIEJIOM U OKPYKAIOWIEH €ro cpelibl, BKITIOYast BCE OCHOB-
HbI€ I'PYIIILI PELIHITHEHTOB PHCKA. |

B sTom acniekte Meton FMEA naer BO3MOXHOCTB ITPOBECTH 60J1€€ NMOJTHBIA
Ka4ye€CTBCHHBIH aHAJIU3 MMPHYHH H MOCAECACTBHH OTKA30B 3JICMEHTOB H KOHCTPYK-
uu I'TC, ueM mMemoo ananuza «nepeBa OoTKa3zoB» (CM. HHXE), B KOTOPOM
aHATH3UPYIOTCS H OLIEHHBAIOTCH TONBKO TE COOBITHSI, OTKA3bl H POLIECCHI, KOTOPHIE
[IPHBOIAT K 20108HOMYy cobbimuio [61].

Kak npaBnno, metong FMEA NpHMEHACTCA 04 KAYECTBCHHOIO aHAJIM3a
pucka aBapu I' TC. OaHaKO €ro HCnOAb30BaHHE 3a4YaCTYK CBA3aHO CO 3Ha-
YUTEJIbHBIMH TPYAO3aTPAaTAMH, MOCKOJbKY HEOOXOAHMO pacCMOTPETh MaK-
CHMAJILHO WHPOKHH NepeYeHb BO3MOXKHBIX IIPHYHH U BH/IOB OTKA430B, B TOM YHC-
JI€ ¥ HE OMACHBIX 1A TPEThUX JHil. TeMm He MeHee, Metoa FMEA BecbMa none-
3€H Ha CTaJAWH NPEIBAPUTEILHOIO0 aHaJIW3a OnacHOCTEH. Kpome TOro, JaHHbBIH
METO/1 MO3BOJIAET COCTABUTH MAKCHMANILHO NMOAPOOHEIH IEPEUYEHB MMOKA3ATENEH
cocTOSSHHA [ TC ¥ HeoOXOaHUMBIX MPOBEPOK COOTBETCTBHA 3THX MOKAa3aTelicH
[pEeAEIbHO NJONYCTHMBIM 3HAYEHHUAM (KPHTEPHUAM 6€3011aCHOCTH).
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4. AHanu3 Buaa, NnocneacTBUU U KPUTUYHOCTHU OTKa3a
(«Failure Mode, Effects and Critical Analysis» - FMECA)

Ananuz euda u nocaeocmeuu omxaza (FMEA) MOXHO paclUMpUTh 0
KOJIMYECTBEHHOIO AHAAuU3Q 8udd, NOCREOCMEUU U KPUMUYHOCMU OmMKa3a
(FMECA) nyteM paH)XHPOBaHHA BCEX HUACHTH(HLHPOBAHHBIX BHIOB OTKAa30B
3JIEMEHTOB H KOHCTPYKUHH aHAJIH3HUPYEMOIO COOPYXKEHHA C YUETOM JIBYX
COCTaBJIAKOIHUX KPHTHYHOCTH — BEPOSATHOCTH (CpPEOHEroA0BOM YacTOTHI) H THi-
YECTH ITOCNIEICTBHH JaHHoro otkaza{l2,37, 54,61, 62,74, 77].

[IoHATHE KPUTHYHOCTH AOCTATOYHO OJIM3KO K MOHATHIO PUCKA H MOXET
UCIOJIb30BATHCS NPH JETaNbHOM KOJNIHYECTBEHHOM aHa/IM3€ PHUCKA aBapHH
THAPOTEXHHYECKHX COOpY)eHHH. OnpeaeieHue napaMeTpoB KPUTHUHOCTH BECh-
Ma MOJIE3HO NMPHU OOOCHOBAHHU TMPHOPHUTETOB H BHIOOpPE MEPONPHATHH MO
noselieHHI0 Oe3onmacHocTH ['TC, npuuem ans pasHbIX UeNed aHalu3a pUCKa
BO3MOXKHBI pa3HbI€ IYTH YCTAHOBJICHHUS [TapaMEeTPOB KPUTHYHOCTH.

ITpu npoBenenuu aHanu3a pucka aBapuid ['TC B cOOTBETCTBHH C Tpe-
OOBaHHAMH MPABOBHIX W HOPMAaTHBHBIX akTOB Poccuiickoin denepauuu
HEeOOX0/IMMO BBIAENATE YEThIpE I'PYNNBI PELHIHEHTOB PUCKA, KOTOPBIM MOXET
ObITE HaHeceH yuepb ot asapuu ['TC — nepconan ['TC, HaceneHne, MaTepHabsHbIE
00BbeKThl (MMYLLUECTBO TPETHHUX JIML) H OKPYXAaIollas npupojaHas cpexa [19,
21 -23,27,31]. Ilo oTHOLIEHHIO K YKa3aHHBIM IPYINaM PELUITHEHTOB PUCKA IIPH
BBINIOJIHEHHH aHAJIH3a PHCKA aBapHH TrHAPOTEXHHUUYECKUX COOPYKEHUH B paMKax
pa3paboTKH aeknapauni 6e30nmacHOCTH, paCY4ETOB BEPOSTHOIO Bpeaa OT aBapHH
['TC, onpenenenun kputepues 6eszonacHocTH I'TC nenecoobpa3no Ucnonb3o-

BaTh CIEANYIOIHUE napamempsl KPUMUYHOCMU OMKA308 NO MANCECmMU Noc-
neocmeuu (10,17, 61, 62]:

xamacmpoguieckuu omkas — NPHBOAUT K THOENU H TpaBMaM JIIO-
OEeH, HAHOCHT 3HAYHUTENIbHBIA yuiep0d aHalIM3UpyeMOMY OOBLEKTY, HACEJICHMIO,
UMYLLECTBY TPETHUX JIULl U OKPYKaKOLICH IPUPOAHOHU Cpeac;

KpUumuyeckut omkas — yrpoxaeT XKH3HH H 340POBbIO JIIOACH, HAHOCHT
CYLUECTBEHHbIH yuiepd aHanH3upyeMoOMYy OOBEKTY, HACEJCHHUIO, HMYIIECTBY
TPETHUX JIML K OKPYKalollel NpUpOAHOH Cpelie;

HEeKpumu4eckuu Oomkas — HE YIPOXAET KHU3HHU H 3J0POBLIO JIIOLEH, 110-
Tepe 00BEKTA, HMYILECTBY TPETLUX JIMIL H OKPYXKaIOLIEH IPUPOAHOH CPEAE;

OMKA3 ¢ NPEHEOPENCUMO MANIBIMU NOCAEOCMEUAMU  — HE OTHOCHTCSH
[10 CBOUM I10CNEACTBUAM HH K OJIHOM M3 NIEPBBIX TPEX KaTErOPHIA.
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B Tabn. I11.5 npuBeaeHa maTpuua peKOMEHAYEMBIX I1apaMETPOB KpH-
THYHOCTH I10 CTEIICHU PUCKa OTKa3a, [MOBPEXIECHHs, HENOJIAJKH, aBapHH C y4e-
TOM TSXECTH IOCJICACTBHH .

Tabauya [11.5

MarTpHua «BepOSATHOCTb — THXKECTb NOCJAEACTBHH» AJIf aHAJIH3Aa BH/A,
nocjaeacTBMi M KpuTHYHOCTH 0TKa30B (FMECA)

| TsxecTs NOCHEICTBUHHA

OxuaeMas 4acToTa

L ATACTDO 0TKa3 ¢ npe-
BO3HUKHOBCHHA OTKa3a, (lmlle:l?lflﬁ KPHTHYEC- | HEKPHTHUEC- HeOpexHMO
l/ron 1 o KHI OTKa3 | Kuif 0TKa3 | MaJbIMH 1OC-

Kamecopuu omxazoe, NOJy4aeMbl€ UX pPaHXHUPOBAHHEM C IOMOIIBIO
MaTPHLb! «BEPOATHOCTD — TSDKECTD MOCIEACTBUI, BHINIAAAT CIEAYIOLLUM 00pa3oM:

A — 00s3aTeNIeH feTalnbHbIA KOJIMYECTBCHHBIH aHAJIM3 PHUCKa, TPEOYIOT-
Cs1 0COoOBIe MEPBHI CHHIKEHHA pHCKa aBapHH H obecneucHus 6ezonacHocTH ['TC,;

B - xkenareneH AeTaJbHbIH KOJIHYECTBEHHBIH aHAJIH3 PUCKaA, TpeOyeTCH
NPUHATHE ONPEHEIICHHbIX Mep 0€30MacCHOCTH;

C — peKoMeHAYEeTCs NMPOBEJACHHE Ka4eCTBEHHOIO0 aHaJiM3a pHCKa M
NPUHATHE ONpeAeIEHHbIX Mep 0€30MacHOCTH;

D — aetadbHBIH aHANH3 PUCKA M NMPUHATHE MEp DE€3011aCHOCTH HE Tpe-
Oy10TCH.

" Cnenyer OTMETUTDh, UTO MATPHULIA «BEPOSTHOCTh — TAXKECTDH IMOCJHEICTBHIY» B
Tabn. I11.5 npakTHYECKH NMOBTOPSET MAaTPHLY Ka4yeCTBEHHOH OLICHKH PHUCKa IJIA paH-
’KUPOBaAHHA BO3MOXHBIX ClLIEHaPHEB BOZHMKHOBEHHSA H pa3sutus asapuil [ TC, npube-
JEHHYO0 B TabJ1. 2 OCHOBHOIO TEKCTa HACTOAILMX MeTOAHUYECKHMX yKa3aHHH, H MPHBOAHTCA
31€Ch JUIA HATJIAQHOCTH XapaKTepUCTHKH MeTola. KOJIHYeCTBO ypOBHEH paHXHUPOBAHHUSA
OTKa30B IO BCPOATHOCTH H TSXKECTH IMOCHECACTBHH MOXET BeIOMPATHCH B KaXJIOM
KOHKPETHOM CJ1y4yae CaMOCTOATEIbLHO [74].
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5. AHanNu3 «aepeBa OTKa3oB»
(«Fault Tree Analysis» — FTA)

AHanu3 «nepesBa oTka3oB» («Fault Tree Analysisy — FTA) 310 menyk-
TUBHBI MeTOoJ omnpenelieHHs YCiIoBHUH U PakTopoB, CrIocOOHBIX NPUBECTH K
OMNpeAe/IEHHOMY HEXEJIaTeIbHOMY COOBLITHIO (TaK Ha3bIBAEMOMY 20N08HOMY
cobvimuio). «JlepeBo 0TKa3oB» — JIOTHYECKH OpraHH3oBaHHas rpaduyeckas
KOHCTPYKLHSA, B KOTOPO# JEMOHCTPHPYETCHA B3aUMOACHCTBHE 3JIEMEHTOB CHC-
TE€MbI, 0TKa3 KOTOPBIX 10 OTAENbHOCTH WJIH B COUETAHHH MOXKET CIIoCOOCTBOBATE

MOSABJIEHHIO HEXEJIATEJIbHOrO COOBITHA - OTKa3a CUCTEMBI B LIEJIOM — 20N08-
Ho2o cobbimus «nepeBa otkazos» [10, 12,17,22,23,61, 62, 68, 74, 77].

AHaNH3 «aepeBa OTKA30B» M HAYMHAECTCHA C ONPEAESIEHHSA 20/108HO20
cobbimua (AJI TPYHTOBBIX IUTOTHH U 1aM0 3TO MOXeT ObITh NepeNuB Yepes rpe-
OeHb, noTeps yCTONYUBOCTH, PUILTPALIMOHHON NPOYHOCTH, 1A BOLOCOpOC-
HBIX COOpPYXEHMHA — OTKa3 3aTBOPOB H T.A.). BO3MOXHbIE pU3HYECKHE COOBITUA
H NpoLecchl, CIOCOOHBIE MPUBECTH K 20108HOMY cobbimuio, 0bpa3yloT cie-
OYIOLIHHA 3a HUM NEpBBIA YpOBEHb «AepeBa oTKa3oB». Ha BTopoM ypoBHE oOn-
peaeNAoTCa COObITHA, ABJIEHHA M NMPOLIECCHI, CMIOCOOHBIE BBI3BATh OTKA3bl MEp-
BOI'0 YPOBHA «J€peBa OTKA30B», HA TPETHEM YPOBHE — BTOPOIO YPOBHA H T.A.
(cM., HampuMep, puc. I[12.2 B [Ipunoxenum 2).

[Iomarosoe ABHXKEHHE IO BCEM BO3MOXXHBIM MYTAM HEXKEIATEJIBHOTO
(GYHKUHOHHUPOBAHHUA COOPYXEHHMA OT BEPXHEr0 YPOBHA K HIDKHHM NPHBOIMT,
TaKuM 00pa3oM, K ypOoBHIO 0TKa30B 3JieMeHTOB [ TC U ero 00opyaoBaHHuA — Tak
Ha3blBa€MLIM ba3zoebim omkazam [10, 54, 61, 62, 68]. CobbITH K NTPOLIECCHI
KaXXZIONO YPOBHSA CBA3BIBAIOTCA C TAKOBBIMH [UIA CIENYIOUIEro YPOBHA «I€peBa
OTKa30B)» JOrH4E€CKUMH oneparopaMu tuna «H», «MJIM» u T.4.

IIpu nocrpoeHun «aepeBbEB OTKA30B» HCMONBL3YIOTCH YCJIOBHBIE 0003-
HaueHus coObITHi, npuBeaeHHble B Tabn. I11.6 [61]. YcnoBHble 0003HAUEHUA
JIOTHYECKHX ONEepaTopoB NpuBeaeHsI B Tabn. I11.7.

[1p1 HaNKMuYKM peNpPe3eHTaTHBHBIX AAHHBIX (CTAaTUCTHKH, MACTIOPTOB U T.11.)
00 HHTEHCHUBHOCTH 6a306blX OMKA308 «AEPEBO OTKA30B» MOXKET ObITh PEIICHO,
T. €. HalileHa CpeaHEroa0Bad 4acToTa (BEPOSTHOCTh) peaiM3alliH 20108HO20
cobbimusa No yactotaM 6Oazosbix omka3zos 3eMeHToB I'TC, ero obopynoBa-
HHMs1, HHBIX COOBLITHI H ABJIEHHUN, CIIOCOOHBIX NPUBECTH K 20/108HOMY CObDbImuro
«aepeBa OTKa3oB).

CiienyeT y4UThIBATh, UTO JIEMEHTBI «IEPEBA OTKA30B» MOIYT OBITH COOBI-
TUAMM, CBA3aHHbIMH HE TOJILKO ¢ oTKa3zaMH 3JieMeHTOB [ ' TC u o6opynoBaHus, HO
H ¢ OIIMOKaMH 3KCIUTyaTallMH, MPOeKTa, CTPOUTEILCTBA, U3bICKAHHH, 8 TAK)KE BHELLI-
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Tabauya I11.6
YcnoBHbIe 0603HaUYeHHs cOOLITHH

O003HauYeHHe CoOLITHUA CoObiTHE

Pa3zpabarbiBaemoe
coObITHE

CuMBON nepeHoca

Tabauya I11.7
YcnoBHbie 0003HAYEHHSA JIOTHYECKHX ONIepaToOpoB

O603HayeHue Haumenopanue| IIpHYHHHO-CIEICTBEHHOE COOTHOLIEHHE,
oneparopa oneparopa BRIpaXaloLIeecs onepaTopom
CoObiTHE-ClIeACTBHE HMEET MECTO
CMJIH» NPH HAaCTYILNICHHH XOTA OBl oqHOro
H3 HCXOIHBIX COOBITHI

H
CoObiTHe-ClleIcTBHE HMEET MECTO
«HITH
UJIU NPK HACTYIUJICHHH JIIOOOro U3 uc-
HCKJIIOYUTE/ILHOE| |  MCIToaH- ;
XOAHBIX COOBITHH, HO HE NBYX OJ1-
TENBLHOE»
HOBPEMEHHO
CobbiTHE-CNIEACTBHE HMEET MECTO
«H» NPpH HACTYNJIEHHH BCEX UCXOIHBIX
coOBITHH
CobriTHE-CIEACTBHE NMPOUCXOAUT
«m Hu3 n» | NpH HACTYNNEHUH MOOBIX m U3 n
HCXONHBIX COOLITHH

HactynneHue codbpiTua-cneacTBus
«yCnoBHe» | BO3MOXXHO MPH HACTYIICHHH
COOBITHA-YCNOBHA
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HHMH MPHUPONAHBIMH H TEXHOI€HHBIMH BO3ICHCTBUAMH (CBEPXpaCUYETHBIH 1aBO-
IOK, JINBEHb, CEHCMHYECKOE BO3ACHCTBHE, TCPPOPUCTHYECKHH aKT H T.4.). [Ipume-
PHI PELICHHA «AepeBa 0TKa30B» IMpHUBeAcHBI B IIpunoxernnu 2.

Pacnionarast penpe3eHTaTHBHBIMH JJ@AHHBIMHM YHCJICHHBIX 3HAYCHHU BE-
POSTHOCTEH 6a306blx OMKA308, MOXHO TIOJIYYHUTb KOJIHYECTBEHHYIO OLIEHKY
BEJIMUUHBI CPEAHETOJOBOH YACTOThI PEANIN3ALHH 20108H020 cobblmua aBapHH
KoHKpeTHoro ['TC".

Cnepyer OTMETHTh, YTO aHAJIU3 «IEPEBA OTKa30B» MOXHO HCIIOJIB30BATh
HE TOJIBKO 1S ONPEAECIICHHUSA YaCTOTHI (BEPOATHOCTH) 20106H020 CObbIMUst, HO H
U1 ONpeNe/eHHs 4acTOT COOBITHH Ha JIIOOOM YPOBHE «JEpeBa OTKA30B», YTO
ABJIAETCA HECOMHEHHBIM JOCTOMHCTBOM METOAA B NPUJIOKEHHUAX €0 K THAPOTEX-
HHUYECKHM COOPYXKEHHMAM, TOCKOJNBKY MHOTHE BETBH «,uepeBbeB OTKAa30B» 1S
PA3JIMYHBIX 20108HbIX COObIMUU COBNAAAIOT.

AHanu3 «aepeBa OTKa30B» AA€T IPYINe MCIOJHUTENEH BO3MOXHOCTD
ITOCTPOUTH JIOTHYECKYIO MOJEJIb BO3HHKHOBEHHS W PA3BUTHUA IPOLIECCOB H
ABJICHHH, NpuBOAAWMX K aBapuu [ TC, npu4em Takas MOJ€ENb NAET KAK Ka4eCT-
BEHHYIO, TaK U KOJIMYECTBEHHYIO HHPOPMALHIO 0 OE30MaCHOCTH COOPYIKEHUA
H YPOBHE DUCKa aBapHH, Ha HEM BO3MOXHBIX [54, 61, 77].

HenoctaTtkoM MeTOna ABIAETCA €ro TPYAOEMKOCTb H 3HAYHUTEJIBHBIE CIIOXK-
HOCTH IIPH [IPOBEPKE A[ICKBATHOCTH MOCTPOCHHBIX IrpadOB peajibHBIM NpoLeccaM,
CIIOCOOHBIM HHHUHHPOBATh aBAPHH aHAJIIU3UPYEMOTO COOPYKEHHA.

K HECOMHEHHBIM JOCTOMHCTBAM METOJAa aHAJIM3a «epeBa OTKa30B», I1IH-
POKO IIPHUMEHAEMOro B CaMbIX pa3HbIX OTPAacCkAX NPOMBILUIEHHOCTH H YyXKeE
Ha4YHHAIOLIEro IPUMEHATLCA B chepe rHAPOTEXHUKH, ciaeayer oTHecTH (61, 77]:

BO3MOXHOCTb BBISIBICHUS T€X ACIEKTOB pabOThI COOPYKEHHSA, KOTOPhIE
HMEKOT 00bLIOE 3HaYeHHe 1 00ecrieueHHs ero 6€301nacHOCTH;

NPEACTABICHHE CneuHaaucraM, paboTalolldM HE TOJNBKO B 00JIacTH
'MAPOTEXHHUKH, HO U B APYrUX OTpacisfiX 3HAHHH, HMEIILIHUM OTHOLIEHHE K
obecnieyeHno besonacHocTu I'TC (cTpaxoBIUMKH, COLHOJIOTH, CIlacaTesH v T.4.),
HArIAAHOH rpaduyecKkOH HHPOPMALIMH O NMYTAX BO3HHKHOBEHHSA H pa3BHUTHA
aBapHUHHBIX [POLLECCOB HA AHAJIU3UPYEMOM COOPYXEHHH;

BO3MOXXHOCTE MPOBCACHHUA KaK KAYECTBEHHOIO, TaK U KOJIMUECTBEHHOIO
aHaJIU3a PUCKA aBaAPUH THAPOTEXHHUUYECKUX COOPYIKEHHH;

BO3MOXXHOCTB JIETAILHOI'O aHAJIM3a OTACIbHBIX BUAOB H CIIOCO00OB OTKA30B

COOPYKEHHH.

" B kayecTBe HCTOYHHKOB HH(OPMaLUH JUIA MOJIYYEHHS CBEICHHH O CPEAHETO0BbIX
YaCcTOTax 6a3o06bix omxkazoe MOTYT MCNOJIb30BaThCA CIPaBOYHbIE, HOPMAaTHUBHbIEC,
JIMTEpaTypHble H3AAHHUA M NyOjMKaluuHu B chepe aHanM3a pucKa U OLEHKH YPOBHs Oe-
3011ACHO CTH THAPOTEXHHUYECKHUX COOPYKEHHH U MX TIEMEHTOB, & TAKXE CBEICHUS OaHKOB

JaHHBIX 00 aBAPUAX F’HAPOTEXHUYECKHX COOPYXKCHHIA.
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6. AHanu3 «aepeBa cobbITMN» («Event Tree Analysis» — ETA)

AHanu3 «aepesa coObITHIY («Event Tree Analysisy — ETA) — HHOYKTHB-
HBI METOJ OMNpenesiCcHUS BO3MOXHBIX CIICACTBHH H, €CIIHM 3TO Tpebyercs Mo
YCJIOBHSAM aHAJIM3a PUCKA, BEPOATHOCTEH (CpeHEro0BLIX YaCTOT) peain3allHH
HEKOTOPOI0 OTNPABHOIO CoObITHA |34, 61, 62]. ETA miMpoKo HCITONbL3yETCA A
aHaJIN3a MOCNEeACTBHI HEXKEIIATENbHBIX COOBITHH U1 CIIOKHBIX TEXHHYECKHUX CHC-
TEM B JICKTPOHUKE, AACPHOH TEXHUKE, XHMHUKO-TEXHOJOTHYECKHX YCTAHOBKAX,
OCHAllleHHBIX CHCTEMaMH obecnieueHus Oe3onacHOCTH. B cdhepe rHIpoTeXHUKH
aHaJIU3 «AepeBa COOBITHH» HAXOAUT NPUMEHEHHUE IIPH UCCIIEAOBAHHAX BO3MOX-
HBIX [IyT€H pa3BHTHUA aBaPUHHBIX IIPOLIECCOB H paCIPOCTPaHEHHA HX 34 NpeACiibl
I'TC[74,77)].

[TocTpoeHue «aepeBa COOBITHI) HAYHHAETCS C ONPEACIIEHHA UCXOO0HO20
cobbimus, BEpOATHOCTb KOTOPOI'O, KaK IIpaBUJIO, ONpEeACNAETCA ITyTEM pELLICHUS
«aepesa 0TKazoB» (CM. 1. S HacTtosuero [punoxeHus). BeTBu «aepesa COOLITHIY
CTPOATCSA B 3aBUCHMOCTH OT CrieLlU(HKH KOMITIOHOBKH H KOHCTPYKLIHH J/1€MEH-
TOB aHAITH3UPYEMOT0 COOPYKCHHA, a TAKXKC HAJIMYHA H XapaKTCpa HMCIOLIHXCA
cHCTEM obecneyeHus 0€30nacCHOCTH (PUCYHOK).

Onenka pucka

NnoCNCACTBHA

COLHANL-

Hexoo-

PassuTHe asapuiiHoOro
MHMHO€ CO- p CPCRHCFOHOBM HO-3KO~
Buimue npouecca YacToTa, HOMHYEG
1/ron )
KHE MnoTe-
YH, THIC. $
Pas

OGpymenne P'=PQ"Q(T]‘PAI Paz

YYACTKA
Paj O s 10000 25000
¢ sopochpocom
[purox 1-P A2
“up::::;ir Her obpy wenns P,=P Q> QmP Al X
Typbun IIC . 1 - PA' YHACTKS )((1 — Pu) 0 5000
Jameopwm
PQ}Q(T) \-l> HCIPARMM P;“—'PQ}Q(T) X
i X(1 = Pa1) (1 = Py) 0 0

[Ipumep «nepeBa cOOBITHHY C KONUYECTBEHHON OLIEHKOH CpeAHEr0IOBON YaCTOTHI
pecaM3aluy KaxkJ01 U3 BEeTBEH Pa3BUTHS aBAPHHHOIO NMpoLUEcCa:
PQ > Q(T), P,,, P,, — cpeaderonoBrie 0)XHAAEMBIC YACTOTHl peaH3auMH COOBITHH —
EeMERTOB «npepesa», P, P, P -~ cpenueronosnie 0XKHAaeMble 4acTOTHI peann3allMH
CLIEHAPUEB pa3BUTHA aBapHH, COOTBETCTBYIOUIMX pa3NHYHBIM BETBAM «AepeBa COOBITHHY
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Cnexyer OTMETHTbD, YTO ITPH NPOBEACHHH AETANILHOIO aHAJIH3a PHCKA aBa-
punt I'TC pexoMerayeTrcd COBMECTHOE NIPUMEHEHHE METOAOB aHalIM3a «Je-
peBa 0TKa30B» H aHANIH3a «AcpeBa coObITHH». Ha pUCYHKE NpHBEACHBI pE3y/IETATEI
pelieHUs «acpeBa COOBITHHY, IIONYYEHHOIO Ha OCHOBE aHAJIN3a H PEUICHHA CO-
OTBETCTBYIOLIUX «ACPEBLEB OTKA30B» 151 COOBITHHA:

«(NPHTOK MPEBBILIAET MOWHOCTb TYPOHH I'IC» (P01

«OTKa3 3aTBOpOB BoAocOpocar» (P, ),

«00pylICHHE Y4acTKa COMPSKEHHA IIOTHHBI € Bogocbpocom» (P, ,).

K noctoMHcTBaM MeToaa aHanu3a «aepesa COOBITHIY (ETA) oTHOCATCA
€ro HarMAAHOCTh, BO3MOXHOCTE 00OCHOBaHHA HEOOXOAMMOCTH BHEAPEHHUS
OOTIOJIHUTENBHBIX CHCTEM obecrnedyeHHs 6e30nacHOCTH 'HAPOTEXHHYECKHUX
COOPYXEHHH H OIeHKH UX 3(P(PEKTHBHOCTH, BKJIIOYAA CHCTEMB! OINOBELICHHA
HaceneHua o6 yrpose apapuun [ ' TC, nnaHbl B3aUMOJAECHCTBHUA aBapHHHO-
criacaTeNbHBIX CITy» 0 rHaApoTeXHUYeCcKkoro oowvexra H cuy1 MUC u T.1m.
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TTPUTIOXKEHUVE 2

NPUMEPbI AHANIU3A U OLEHKN PUCKA ABAPUX
KOHKPETHbIX MMAPOTEXHUYECKUX COOPY)XEHUN

2.1. AHanun3 n oueHKa pucka asapuu 'TC Yuproprcknx NaC

CocTtaB cOOpYXEeHHI: 3eMIIHadA IUIOTHHA, JOHHBIH O€TOHHBIA BOAOCOpOC,
CONpArarolHi NOTOK, JePUBAIHOHHBIA KaHall, HANOPHbIA OaccelH, HalopHbIE
TpybonpoBoasl, 3panue I'DC, orBoasawmiit kaHaju, OPY 110 kBT,

Knacc coopyxennin — II.

Hnuna HanopHoro ¢pontra — 0,35 kM. IlonHas eMKOCTE BOAOXpaHHIIM-
ma — 0,1 xm?, nonesnas emxocth — 0,004 xM?>. MakcUManbHBIH CTaTHYECKHH
Harop — 49,5 M. Ycta"HosneHHas MoutHocTs ['IC nipu pacyeTrHoM Hanope 40,7 M
cocranider 72 toic. kBT, CormacHo pelynsraraM npeaBapUTENBHOIO aHa/lv3a
onacHocTerd (ITAQO), BBINOIHEHHOTO 3KCIEPTHOH Ipynmnod B paMKaX KOMHC-
CHOHHOro obcnenoBanus coctosHus I'TC, 00s13aTeNbHOMY AEKJIAPHPOBAHHIO
0C30MacHOCTH MOJJIEKAT: 3cMJIAHAA IUIOTHHA, AOHHBIH BomocOpoc, nepuBa-
LIHOHHBIH KaHaJl.

3eMIIsiHas TUIOTHHA — HAChINHAasA I'PYHTOBAas 30HHPOBaHHASA, C TNIHHHCTHIM
AApoM; U1HHa — 430 M, MakcuManbHag Beicota — 37,5 M; mmrpuna rpedus — 9,5 m;
3aJI0KCHHUE OTKOCOB: Bepxoporoorl : 2,5 no1: 3,5, au3oBoroor1:2 101 :2,25;
B 30H¢ IEPEMEHHOr0 YPOBHs BEPXOBOM OTKOC HMEET KPEIUICHHE COOPHBIMH XKe-
ne300€TOHHBIMU TUTHTAMH. JIOHHBIH OCTOHHBIA BOAOCOpPOC B TEne 3eMIIAHOM
IUIOTHHBI COBMELLEH C BOAOIIPHEMHHKOM; BOLOCOpocC 1mHHOM 34 M uMmeeT 4 11po-
jeTra UWIMPUHHOK Mo 7 M M paccurTaH Ha nponyck 3000 M*/c Boaml (nmaBonok
0,1% obecn.); yuenbHsbIi pacxon Ha pucbepme — 80 m*/c.

BHemrHUMH npUYHHAMH aBapHH H YPE3BBIYAHHBIX CHTyallUd Ha JCK-
JIAPUPYEMBIX THAPOTEXHUYECKHX CoOpYyX)eHuAX Huproprckux I'DC, kak nmoka3ssl-
BaloT pesyasrarbl IIAO, MOryT ObITh ClleayOLIHE IPHPOAHBIE H TEXHOFCHHBIE
BO3CHCTBHSA:
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CBEPXPACUYETHOE 3EMIETPACEHME,
CBEpPXpacCYE€THBIU JINBEHb;
CBEPXpacyYETHBIN NABOJOK;

MOTEpAa BHELIHETO 3NEKTPONIMTAaHHS;
TeppopucTHuecKkuil akT Ha [ OC.

TexHoreHHBIE BO3ACHCTBHA — CITYYaUHBIC U 3JIOHAMEPEHHBIE — paccMar-
pHUBAIOTCA BBUAY CHoXHUBLIEHCA HA CeBepHOM KaBkase 00CTaHOBKH.

K BHyrpeHHuM npuuuHaM aBapudl I TC Uuproptckux I'0OC oTHOCATCH:
OTKa3bl MEXaHHYECKOro 00opynoBaHns BogocOpoca;

HapyLICHHE (HILTPALMOHHON NPOYHOCTH I'PYHTOB TEJa W/ HIH OCHOBaHUS
NJIOTUHEI UM HACBIITHOW YaCTH JEPUBALIMOHHOIO KaHajia;,

HApYIIEHUE CTATHYECKOH YCTOHYHBOCTH HU30BOH MPHU3MblI TPYHTOBOMH
ILJIOTUHBI,
crapeHHe OETOHHOM O0IHIOBKH HACKINMTHOM YaCTH IEPHBALMOHHOIO KaHaa,

HapyuIcHHE BOJOHENPOHULUAEMOCTH NPOTHBOMHUIBTPALIHOHHBIX 3JIC-
MCHTOB IIJIOTHHBI.

AHaln3 NIPpUPOAHO-KIMMATHUYECKUX YCIIOBHH TEPPHUTOPHH pasMeEILEHHS
THAPOTEXHHUUECKHUX coopyxeHui Hnproprckux ['2C, nokazaresnen npupoaAHbIX H
TEXHOT€HHbIX BO3ACHCTBHH HA I TC, KOMIIOHOBKH COOPYXEHHH, HX KOHCTPYKUHH
M OIBITA IKCILTYAaTAllMM, BBINIOJIHEHHEIN 3KCIICPTHON I'PYINIOH, MO3BOJIAET CUH-
TaTh, YTO Ha YupiopTckux ['OC BO3MOXHBI ClieAyIOLIHE OCHOBHBIE CH{EHAPHU
BO3HHKHOBEHHSA U pa3BHTHA aBapHH MJIPOTEXHHYECKHX COOPYXKEHHH, CIOCO0-
HBIX NPUBECTH K YPE3IBBIYAHMHBIM CUTYAIIUAM:

Al: nepenus uepes cpebensb 2pyHmogou naomuHsl 6 NA6OOOK TPH
CHHXXEHHH NPONYCKHOH CIIOCOOHOCTH BOAOCOpOCA, BO3MOXHOM BCJIEACTBHE
OTKa30B MEXaHHYECKOro 000pyA0BaHUA BOAOCOPOCHBIX YCTPOHCTB, IIPH 1OTE-
pe BHEUIHEro 3MEKTPOMUTAHUA UM B PE3YJIbTATE TEPPOPHCTHUYECKOTO aKTa.
CnenctBrem nepeanpa OyZ1eT pa3MBIB YYaCTKa IUIOTHHEI, 00pa3oBaHye NPOpaHa B
TeJie [UTOTUHBI, BOJIHA MPOPLIBA M 3aTOILJICHUE HUXKHETO Obeda.

A2: noxanvhoe paspyuieHue yuacmka 2pyHmoeou naomuHol BCIEACT-
BHE BO3MOXHOH NOTEpPH CTATUYECKOH YCTOHYHMBOCTH IJIOTHHB WM (PHIIb-
TPAaUHOHHOH MPOYHOCTH FPYHTOB TeNa W/HMIM OCHOBAaHHUA IUIOTHHBI, CBEPX-
PacYETHOro 3EMIIETPACEHNA WM 3JIOHAMEPEHHOTO pa3pyMICHHS MIOTHHBI
(TEppOPUCTHYECKHI aKT) MOXET NMPUBECTH K MEPEIUBY B 30HE JIOKAJIBHOIO
MOHMKEHYA IrpeOHA Ha pa3pylieHHOM y4acTKe IUIOTHHBI aaxe npu HITY.
CrnencteveM nepenpa OyJIeT IONONHUTENbHBIA pa3MbIB pa3pyUICHHOIO YHAaCTKa
JIOTHHBI, 00pa3oBaHHUeE MPOPaHA, BOJIHA MPOPHIBA M 3aTOIICHHE HUXHETO Okbeda.



CTN BHUWUI 210.02.HT-04 35

A3:. paspywenue yuacmka 0epusayuoHH020 KAHANA, BO3MOXHOE
BCJIEACTBHE HApYLIEHHS LEJIOCTHOCTH OCTOHHOH OOJMHMIOBKH MIIM pa3pylie-
HHUS HACBITHOM yacTH O0pTa KaHana, MOXET NPUBECTH K H3JIUBY MacChl BOJbI H3
KaHaJla Ha [IpHJIEraroly 0 TEPPUTOPHIO.

HMubie cueHapuu aBapui, Bo3MoxkHbIX Ha I TC Huproprckux 1'3C, Kak
TOKAa3bIBAET MPEABAPUTENBHBLIA aHANHU3 ONACHOCTEN W KAa4YeCTBEHHOE paH-
)KHPOBaHHE CLIEHAPHEB 110 YPOBHIO PHCKA, K YPE3BLIYaUHBIM CHTYaLHSIM ITPHBEC-
TH HE MOTYT, H [IO3TOMY Jajice He pacCMaTpHBAKOTCA. blok-cxeMa aHanu3a
OCHOBHBIX BEPOATHBIX CIIEHAPHEB BOSHUKHOBEHHA H pa3BHUTHA aBapuil Ha [ TC
Uuproprckux I'2C npuseneHa Ha puc. I12.1.

MoaenupoBaHue npopaHa B T€JIE TPYHTOBOH IUIOTHHBI, OLICHKA NNapaMeT-
pOB 30HB! 3aTONJEHHUA U yiuepba oT aBapuil Al U A2 MO3BONAIOT KJIACCUPH-
LHPOBATE MX KaK TEPPHTOPHANIbHbBIE Ype3BblYaHHbIe CHTyauuH [29]. Ouenka
radapuToOB 30HBI 3aTOIUIEHHA H ywiepba oT aBapuu A3 no3Bosiser KiacCUH-
HMPOBATH €€ KaK JIOKATBHYIO Ype3BhIYaHHYI0 CHTYaUHIO.

[TpyunHaMH CHHOKEHHSA NPOITYCKHON cnocoOHOCTH BogocOpoca MOTyT OBITE:

MEXaHHYECKHE MOBPEXKACHHS 3aTBOPOB;

MEXaHHYECKHE MMOBPEKICHUA B [1a3aX 3aTBOPOB;

HEUCIPaBHOCTH IIPUBOAHBIX YCTPOHCTB;

[IOTEPS BHEUIHETO JIEKTPONUTAHHA,

3JIOHAMEPEHHLIE IEUCTBUA — TEPPOPHCTHUYECKUH aAKT.

Bo3MOXXHBIE NPUYHHBI pa3spyLUCHUA IPYHTOBOH TUIOTHHBI BCJICACTBHE
NOTEPH CTATUUECKOH YCTOUYHBOCTH WM QUIIBTPALIHOHHON IPOYHOCTH (T1E€PEIIUB
yepes rpebeHb paccMaTpHUBaAETCA KaK OTACIbHBIA CLEHApHH aBAPHH ):

NMOTeps CTaTHYECKOH YCTOHYHBOCTH HH30BOH IIPHU3MBI TUIOTHHBI;

CBEPXPACUYETHOE 3EMIIETPACEHHE;

TEPPOPUCTHUYECKHH AKT;

cyddo3ua B OCHOBAHHH MJIOTHHBI;

cyddo3us B TENE NNIOTHHBDI,

Hapyuwi¢eHHE BOJOHEIIPOHUIIAEMOCTH NMPOTUBOPHUIBTPALIHOHHBIX YCT-
POWUCTB IUIOTHUHEL.

Bo3MOKHBIE [IPHUHHBI pa3pYLIEHUA y4dCTKAa JCPHBALHOHHOIO KaHaJa
NPECACTABIAIOTCA CIEAYIOLLNMH;

crapeHHe 6eToHa 00IMIIOBKH Y4acTKa KaHaJla B OTCYTCTBHE KOHTPOJIS 33 €€
1IETOCTHOCTBIO;

3JIOHAMEPEHHOE pa3pyleHHe OETOHHON 00JMIIOBKH HJIH HACBIITY;
cyd¢o3mua rpyHTOB HACKITTHOM YaCTH KaHaa;
CBEPXPACUETHOE 3€MJICTPACCHHE.
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KauecTBeHHas OlLIEHKA PHUCKA OCHOBHLIX CLIECHAPHEB Pa3BUTHS aBapHUH Ha
nexsapupyemoix I'TC Yuproprckux ['3C, BhinogHEeHHas 3KCIEPTHBIM ITYTEM,
II0Ka3bIBAET, YTO CYLIECTBEHHBIM ABJIACTCH PHCK OTKa3a BOJOCOpOcCa B 1aBOJOK
(cuenapuit Al) v pHCK paspylI€eHHS y4acTKa FPyYHTOBOH INIOTHHBI (CL€Ha-
pHi A2), NOCKONBKY [MOCIECACTBHA aBaAPHH M0 3THM CLEHaApHAM KJIaCCHPULIUPY-
I0TCSA KaK TEPPHUTOPHAJILHBIE Ype3BbiuaitHble cHTyauuu [29]. PUCK pa3pyuie-
HUA Y4aCTKa JEPHBALIHOHHOI'O KaHAJ1a MOXET CYHTATHCA HECYLIECTBEHHBIM, TaK
KaK €ro MocineAcTBHA KIACCHPHIMPYIOTCA KaK A0oKalbHas 4pe3BblHaiHas CH-
Tyaius.

Jig KONHMYECTBEHHON OLIEHKHM PMCKa OCHOBHBLIX CLICHAPHEB Pa3BHTHA
aBapui Al, A2, A3, BosmMoxHbeIX Ha ['TC Unproprckux ['3C, Hcnonb30BaH METO
aHaIH3a «aepesa oTka3zoB» («Fault Tree Analysis» — FTA), peKOMEH1I0BaHHBIN
CTII BHHUMI 230.2.001-00 [22]. Ha puc. [12.2 — I12.4 npeacTaBieHbl «A€pPEBbA
OTKa30B» IS FOJIOBHBIX COOBITHH KaXK0Tr0 U3 HACHTUDHUKPOBAHHBLIX CLICHAPHCB
apapui Ha I TC Ynproprckux 'SC.

HJIOTHHE:I

]
B1 ) - j | B2

[ﬁcpcnnn yepes rpcﬁenb | Al

CHHXKEHHE NIPOITYCKHOM .
criocobHOCTH CBepxpacyeTHBIN
Bonocﬁpoca B IaBOAOK NMaBoOAOK
I HJIN \
—J 1 _
C1 . 1 C2 | C3

[loTeps BHeUIHETO OTka3sl MEXaHHYECKOTO TeppopucTHYECKH
SNICKTPOITHTAHHA obopynoBaHu BOﬂocﬁpoca AKT

DI | | D3
Mexannueckue Mexann4yeckue HeucnpaBHOCTH
NOBPEXKIACHUA B NOBPEIKACHHS MPUBO/IHBIX
nas3ax 3aTBOpoOB 3aTBOPOB YCTPOHCTB

Puc. 112.2. «/lepeBo orka3oB» i cueHapHs aBapyuu Al
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JloxansHoe p?lzpﬂheﬂue y4acTKa A2
I'PYHTOBOH ILUTIOTHHBI
B3 : | B4

[loreps craTnyeckoit [Ioreps
YCTOHYHBOCTH GHIbTPaIMOHHON
ILUIOTHHBI \ MPOYHOCTH MJIOTHHEI

N
CS5 C8

C3

Hf'TePH Cyddo3us l Otka3s [1dY
YCTOHTIHBOCTH] | 5 cHoBanuM

TeppopHcTHYECKHH
aKT
HH30BOH | nnoTHHL

IIpH3MBI N
C4 C7

| .
CeepxpacyeTHoe Cyddosus B Tesie
3EMIICTPACEHHE [JJOTHHEI

L

Puc. I12.3. «depeso oTKa30B» U1 CLIEHAPHA aBapHH A2

Paspyuienne yyacTka A3

ACPHBALLHOHHOI'O KaHaJla

F

[PIUH{II
B5 i J B6 | ¢3

Crapenune OeTOHHOMN Hapyiuenue [
00JIH110BKH YCTOHYHBOCTH

B OTCYTCTBHE KOHTPOJIA HACBIITHOH 4YaCTH
34 €€ LUCIIOCTHOCTHIO l KaHaJia l

310HAMEPEHHOC

pa3pyLICHHUE
ydacTKa KaHala

l

|HJIH|

CY l | C4
Cy®do3ns rpynTa l CBepxpacyeTHOe '

HacChINK 3EMJIETPACEHHE

Puc. [12.4. «JlepeBo oTKa30B» 1A cLEHApHUsR aBapuu A3
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Pewlenune «aepeBbEB 0TKA30B» BBHINOJHECHO MO CIEAYIOIUMM (QopmyaM
(0003HauYEHHA 3/IEMEHTOB «ZiepeBbEB OTKa30B» NMpUBeacHbl Ha pHC. [12.2 - T12.4):

CueHapnit Al — nepenus yepe3 rpe6eHb IVIOTHHBI B MABOJOK NPH CHHKEHHH
[MpONYCKHOM crnocoOHOCTH BogocOpoca’

P, =P P (12.1)

P,=1-(1-P)(1-P,)1-P). (112.2)

CueHapuii A2 — nokanbHoe pa3pyuiecHHE y4acTKa I'PYHTOBOH IIJIOTHHBI

P,=1-(1-P, )1-P,); (112.3)
P,=1-(1-P_)Y1-P,)1-P.); (I12.4)
P,,=1-(1-P )1 —-P_XI1-P,). (I12.5)

CueHapuil A3 — pa3pyili€eHHE y4acTKa AE€PUBAUMOHHOIO KaHana
P.=1-(1-P)1-P)1-P.); (I12.6)
P, .=1-(1-P)X1-P.). (I12.7)

UncneHHble 3HAYEHH OXXHAACMBIX CPCAHCIOAOBBIX YaCTOT peajIH3aLlHH
COOBITUH — 3JIEMEHTOB «JI€PEBhLEB OTKA30B» — ONPEACASIHCH CIEeAYIOUIHM
obpazom:

Cl1,C2,C3,C8, C9, C10 - no onyd1nKoOBaHHEIM HCTOYHHKAM HHPOPMALIHH;

C4, B2 — no naHHBIM NIpPOEKTa,
CS, C6, C7 —no meroauxke R. Fell, pexkomennyemoit CTI1 BHUHI [22];
Al, A2, A3,Bl1, B3, B4, BS, B6 —no popmynam (I12.1) - (I12.7).

Tatn. [12.1 copepKHT yMCIEHHBIC 3HAYCHHUA OKHAACMbIX CPEIHENOOBBIX
4aCTOT peaM3aliMi COOBITHH H MHLIUAEHTOB, CIIOCOOHBIX HHHLIHHPOBATh OCHOBHBIE
CliCHapUM aBapHH Ha THAPOTEXHHYECKHX CoopYykeHHaX Yuproprckux 'DC™,

" CpeaHeronosble BEpOATHOCTH coObITHIt D1, D2, D3 ynceHHO He onpeaensyiuch
BBHJY OTCYTCTBHSA CTATHCTHYCCKHMX NAHHBIX. INg OLleHKH BENHMYHMHBI CPEAHEro0BOMH
BEPOATHOCTH peasin3aunH COObITHA C2 UCTIONB30BANIUCD JINTEPATYPHbBIE HCTOYHHKH.

“B tabn. I12.1 u B apyrux tabnuuax, OTHOCAIIMXCA K PACCMOTPEHHLIM HHIKE
[IPUMEPAM, IPHUBEAEHBI TOJILKO HOPAIKHM BETHYHH CPEAHENOAOBLIX YaCTOT, YTOYHEHHLIC B
KaXXI0M KOHKPETHOM Clly4ae nyreM noabopa 3Ha4eHHH 4aCTOT COOTBETCTBYIOLIMX 3HAYE-
H1it 0a30BBIX OTKA30B I10 ITUTEPATYPHBIM HCTOYHHKAM.
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Takum 0Opa3oM, cpeaHero/IoBsle BEPOSTHOCTH aBapHH, BO3MOXHBIX Ha
THIPOTEXHHYECKHX coopyxeHHAX UnpropTckux [ IC, cocTaBidoT:

CueHapui Al — nepenuB yepe3 rpeOCHb INIOTHHE! B ITaBOJIOK NPH CHH-
)KEHHH NIPONYyCKHOH crrocobHOCTH BogocOpoca

P, =10"1/ron

(cpenHeronoBas OXxuaaeMas 4acToTa COOBITHA «CHHIXEHHE IPOINYCKHOH CIIO-
cobHocTH BomocOpoca B masomok» P, = 10 1/ron; cpenHeromosas 4acTo-
Ta CBEPXPAacYETHHIX NaBOAKOB 11 coopyxenni Il knacca P, = 1-10~ 1/ron).

Cuenapuii A2 — N0KanbHOE pa3pyLIEHHE YYaCTKa IUIOTHHBI

P, = 10" l/ron.

Cuenapuit A3 — paspyuenue yuactka (I1K 20) nepuBailHOHHOro KaHaja
P,.=10" l/ron.

Cnenyer OTMETHTB, YTO NOJTYHYEHHBIC KOJIHYECTBEHHbIE OLICHKH YYHTBIBAIOT
BKJIaJ1 H CPEAHErO0Bbl€ BEPOATHOCTH BO3MOXHBIX BHEUIHHUX BO3JCHCTBHMA Ha

rHAPOTEXHHYECKHE CoopyxeHHd Ynuproprckux 'AC:
cBepxpacuyeTHbIi masoaok (107 1/ron),
35i0HaMepeHHbIe aeicTeuA (107 1/ron),
TeppopucTHdeckmii akT (107 1/ron),
cBepxpacuerHoe 3emuerpiacerue (102 1/ron).

CpenHeronoBbie BEpOATHOCTH aBapHit AekyapupyeMbiX I TC, BO3MOXHBIX

10 BHYTPEHHHUM NIPHYHHAM, COCTABJIAIOT COOTBETCTBEHHO:!
C2 — CHHXXEHHE NMPONYCKHOMR CrOCOOHOCTH BOAOCOpOCa B MaBOJOK BCIE -

CTBHE OTKAa30B MEXaHHYECKOTO 000pYZIOBaHHSA
P

~ =107 l/ron;

C5 — noreps craTU4ECKON YCTOHYHBOCTH HU30BOH NIPH3MBEI INIOTHHEI
— 106 :
P_..=10°1/rox;
C6 - cyddo31sa B OCHOBAHHH ILUIOTHHBI
=107 :
P. =107 1/rox;
C7 — cyddo3us B T€JIE MIIOTHHEI

P_,=10°1/ron;
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Tabauya I12.1
YucieHnble 3HAYEHHS CPENHETONOBBIX BEPOATHOCTEH 0TKAa30B
H HHIMIEHTOB, BO3MOXKHbIX Ha FHAPOTEXHHYECKHX COOPYKEHHAX

Yupioprexkux '2C

YacTH JIepHBaLlHOHHOI'O KaHasa

Ob6o3HayeHne CpenHero-
JJIeMeHTa HanMeHoOBaHHe 3neMeHTa [0Bag 4ac-
«JaepeBa «aepeBa OTKa30B) TOTa OTKa3a
OTKa30B» P, 1/ron
Al llepenus yepe3s rpedbens rpyHTO- 10°°
BOH IUIOTHHBI
A2 Pa3pyuienue y4yacrka rpyHTOBOH 10°
ILIOTHHDI
A3 Pa3pyumenune yyacTka JepHBalLH- 107
OHHOI'O KaHaJa
Bl CHWKEHHE TIPOMYCKHOH  cHo- 107
cobrocTH BogocHbpoca
B2 CBepXxpacyeTHBlil 1aBoJIoOK 107
B3 ITorepa cTaTHYECKOH YCTONYH- 10~
BOCTH I'PYHTOBOMH NJIOTHHBI
B4 [loreps ¢unbTpaHOHHOH MPOY- 107
HOCTH I'PYHTOBOH TUIOTHHBI
BS CrapenHe 6eTOHHOH OGMHLIOBKH 10™
B OTCYTCTBHE KOHTpOJA 3a €€
HHEJIOCTHOCTBIO
B6 HapyuleHHe yCTOMYHBOCTH Ha- 10~
CHIITHOH 4aCTH AEPHBALHOHHOTIO
KaHana
Cl Iloreps BHEIIHEro 3IEKTPOIH- 1072
TaHHA
C2 Orka3 MexaHHueckoro obopyao- 107
BaHHA BoAocOpoca
C3 Teppopucruyeckuit akt 10°
C4 CBepXpacueTHOE 3eMIICTPACEHHE <107
C5 [Totepss CTaTHYECKOH yCTOHYH- 107°
BOCTH HHM30BOH NPHU3MBI IUIOTH-
HBI
Cé6 Cy¢do3us B OCHOBaHHH TIJIOTH- 107
HBbI
C7 Cyddo3us B Tene rioTHHLI 107
C8 OTka3  NpOoTHBOQHILTPALIHOH- 10~
HBIX YCTPOHCTB IUIOTHUHBI
C9 Cyddo3us rpyHTOB HACBITHOH 107
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C8 — 0TKa3 npoTHBOGHIBTPALHOHHBIX YCTPOHCTB IJIOTHHB!
P =107 1/ron;

B5 - crapeHne 6eTOHHOM OONHIIOBKH AEPUBALIMOHHOIO KaHajIa B OTCYTCT-
BHUE KOHTPOJIA 32 €€ LEIIOCTHOCTHIO

P_.=110* 1/ron.

CnenoBaTebHO, PHCK KATACTPOPHUECKHX OTKA30B ACKIapUPYEMBIX THIPO-
TeXHUYECKHX coopyxeHnH Uuproprckux I'DC no BHYTpEeHHHMM NpUYHHAM
COCTaBJIAET:

oTka3 Bogocbpoca — 107 l/ron,

OTKa3 rpyHTOBO# toTHHB — 107 1/rop,

OTKa3 AepHUBaLMOHHOro Kanana — 10 1/rox.

JonyckaeMblH OT€4ECTBEHHBIMH HOpMaMHM 00OOLIEHHBIH PHCK pea-
JIM3ALIHH NPEACTIbHOIO COCTOSHUA NEPBOM IPYIINLI 1A ITPYHTOBBIX TNOTHH 11 Kiac-
ca B NEPHOJ MOCTOAHHOMN IKCINIyaTaLMH, COITIACHO JaHHBbIM [55], cocraBnger
(4 -5)10* 1/ron”.

CpaBHEHHE YKa3aHHBIX BEJIHYHH C IMOJYUYCHHBIMH PAacUYETHHIM NYyTEM
BEJIMYMHAMH PHCKA KaTacTpoPHUECKHX O0TKa30B aekinapupyeMbix [ TC HupropTckux
I'2C no3BonsgeT CUHTATh PUCK aBapPHi IPYHTOBOH mioTHHB Yupioprckux 1'2C
[IpHEMIIEMBbIM, a ypoBeHb 0e30macHOCTH I'TC B HEnIOM — COOTBETCTBYIOLLIMM
COBPEMEHHBIM HOPMaM H npaBujiaM. OJHAKO, YYMTHIBAs 3HAYHUTE/ILHBIC MACIUTAOL!
NOCNEACTBHH aBapuii Ha IPYHTOBOM IJIOTHHE, peKOMeHayercs pa3padboTka
MEPOIPHATHH 10 NoBIICHHIO YpOBHS 6e3onacHocTH I TC Yupropreknx I'DC.

" Quenka 1onyctuMocTH pucka agapiit [ TC B RaHHOM H OCTA/IBHBIX IIpUMEpax
BBITIOJNIHANACH 10 Bbixoaa B ceeT CHuII 33-01-2003.
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2.2. AHANIU3 N OLIEHKA PUCKA ABAPUWN ITC
NMPOEKTUPYEMOIO LWNAMOXPAHUNULWIA
OAO «AYMHCKUWA IMUHO3EMHbLIA KOMBUHAT»

JlexknapupoBaHuio 0€30MacHOCTH NMOANEKAT FMAPOTEXHUUYECKHE COO-
pyxeHusa kapthl Ne 2 mimnamMoxpanunduma (L1IX) oTkpeITOro akiiHOHEPHOTo 00-
lIECTBA «AYHMHCKHH TNMHHO3eMHBIH koMOMHAT» (OAO «AI'K») Ha cTtaguu
npoexkTHpoBaHHui. LllnaMoxpaHunHnule NpeaHa3HA4Y€HO IJIS NMpHUEeMa H CKJia-
NMPOBaHHUA HE(EIHHOBOrO 11J1aMa INIMHO3EMHOI0 TIPOH3BOACTBA H 30JIOLLLTAKO-
BbIX 0TX00B 1311,

B coctaB ['TC npoextupyemon kaptbi Ne 2 LIIX BxogaT:

orpaxjaarouide 1amObl ApyCOB HapallUBaHUA ¥ NUOHEpHaa aAamba ¢ oT-
MeTkoH rpebus 204,00 M;

BOJIOOTBOAHAA 30Ha HA oTMeTKe 199,00 Mm;

pa3sBOAAILIKE LHUIAMONPOBObI, YKIAABIBAEMBIE [10 IEPUMETPY AaMO;
OOkOBBIE BBIMYCKH 1NaMa yepe3 80 M 1o qiiMHe uu1aMoNpoBOAOB;
BOAOCOpPOCHBIE KOJIOALBI IIAXTHOIO THNA — 2 1IT.;

BOAOCOPOCHBIE KOJJIEKTOPHI — 2 IIIT.;

COOPY>XECHHS CUCTEMBI JIPEHaXa.

B ocHoBanun kapthl Ne2 ynoxkeH NpPOTHBOQHIBTPALIMOHHBIH JKPaH M3
MOJIMATHJIEHOBOH IUIEHKH TOJIUIMHON 1 MM.

[HinamoxpaHuiuine no penbedy MECTHOCTH OTHOCHTCH K PABHHHHOMY
THIY; 10 KOHCTpYKUuH — K 1I Ty (¢ gambaMu u3 uutaMmoBoro marepuana). [1io-
maznb aekyapupyemMoin kapThl Ne2 — 115 ra (B ocax orpaxaaroweit nam6oi). Kap-
Ta Ne 2 IIX AI'K pacnonaraercs B 10ro-3amnajgHou 4actu uuiaMoBoro nonus. C
BOCTOUYHOH CTOPOHBI KapTa Ne 2 npuMBIKaeT K AeHcTByIouleH kapre Ne 1, ¢ ceBep-
HOHM — K KapTte Ne 3.

Kapra Ne 2 3anipoekTvpoBaHa Ha CKJIaAUupOBaHUE 48 MJIH.T LIIJIaMa U 30JIb] B
TeuyeHue 6 — 8 et npu ko3gdunuenTe 3anonHeHus 0,9. CornacHo JaHHBEIM IPOEKTA,
I'TC kapte1 Ne 2 npu HaMmbIBE €¢ 10 oTMeTKH 246,0 M otHocsTed k 11 kaccy.
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CoopyxeHueM, 00pa3ylOlMM HAnopHbIN QpOHT cexuuH Ne2, gBnser-
cA nHoHepHas gamba, a Takke OaMObl ApyCOB HapallMBaHHA, BO3BOAWUMBIC H3
cBexHuX unamoB. [TonesHas muowaas (r10iab KapTel HAMBIBA) B OCAX ITHOHEP-
HbIX namM6 cocrasnser 105 ra. J{nuHa orpaxaaromein 1aM0dbr cexkumu Ne 2 coc-
TaBhseT 3,05 kM. CTpoHTENbHEIH 00bEM [1d TE/NA MPOECKTHPYEMBIX NaMb ceK-
uuH Ne2 — 211,76-10°m°. Pasmeps!l nutamoxpauunuina 2,5 x 2,2 kM. llnamo-
XPaHHUJIMILE PACMOIOKEHO Ha pacCTOAHHH 0,4 KM K CEBEpPY OT OCHOBHO# IPOM-
TUIOIa KK KOMOHHATA.

Ha mnowanke xaptel Ne 2 HMENUCH 3aU/IEHHBIE OBIBIIME CTapHIbl H
03. Iloaxora. B npouunsie roger Ha kapte Ne 2 Ob11 IPOU3BEACH 3aMbIB ECTECTBEH-
HOT0 JIoXa 11amMoM 1o otMetok 196,0 — 198,0 M Ha 70% nnowmanu A1 BBIpaBHHU-
BaHWA OCHOBAHMA Mepel] YCTPOHCTBOM 3KpaHa.

[Io pesynbraraM npeaBapUTEIbLHOIO AHAJIH3a OMACHOCTEH 0bA3amensHoMy
dexnapuposarnuio bezonacnocmu NOMJIEXKHUT Orpaxkaarowias namba cexuuu Ne 2,

OCHOBHbIMU BHEUWHUMU NPUYUHAMU, CTIOCOOHBIMH BBI3BATh YPE3BbIYafHBIC
CUTYaLIUH Ha JEKIIaPpHPYEMOM COOPYX EHHH, MOT'YT OBbITE CIIEYIOIHE IPHPOAHBIE
Y TEXHOI€HHBIC BO3JICHCTBHA.

CBEPXPACUETHOE 3EMIIETPACEHHE;

CBEpXpAaCUYETHbhIC HEONMAaronpHUATHLIC NPUPOAHKIC ABJICHHA (JIMBEHD
0016111071 HHTEHCUBHOCTH H NPOTAKEHHOCTH; OOHJIBHOE CHErOTasiHUE M Ip.);

aBapus c oOpa3oBaHHEM BOJIHBl NPOPBIBA HA OrpaxkAarouiux nambax
IIPUMBIKAIOIUX KapT;

BO3JCHCTBHE HA LIAXTHBIC BOAOCOPOCHI JIEAOBBLIX HArPy30K;

H3IMECHEHHE TEMIEPATYphl B 3HMHHUMN nepHoa (TpoLecc 3aMep3aHusA-
OTTAHBaHHUA).

K enympennum npuuunam aBaput 1amM0b1 OTHOCATCA:

noTeps YCTOHYHBOCTH HU30BOTO OTKOCA NaMOBI;

norepa GUIbTPAUHOHHON NPOYHOCTH 'PYHTOB TeJa 1aMOBI;

epesIuB BOABI uepea rpebeHs 1amMOBbl.

[TockonbKy oueHka pucka aBapuit [ TC npoBoAHTCA HA CTalHH IIPOEKTA,
B aHanM3e PaKkTOpOoB BOZHUKHOBEHHSA aBapui AaMObl HE YUYHUTBLIBAJIMCH JOTIOJ-
HHTEJIbHBIEC IPHYHHBI, CBOHCTBEHHBIE NPOLIECCAaM CTPOHTENBCTBA H MOCIEaYIO0-
LEeH IKCITyaTalHH COOPYKEHHH.

ABapHH Ha WJIAMONPOBOAAX, CBA3AKHbIC C HX Pa3pYILUECHHEM BHE MPaHHL
IIIAMOXPAHM/IMILA, 8 TAKXKE OTKa3kl 000pyAOBaHHA HACOCHOHM CTaAHLMHU HE
MPUBEAYT K BOZBHHKHOBEHHIO U Pa3dBUTHIO aBApUNHOH CHTYAUHH, NMOCKOJb-
Ky Ha CTAHUHUH 32 pabOTOH CHCTEMBI THAPOTPAHCIIOPTA U €€ 3JIEMEHTOB BEAET-
CA HaaJeXaluluid exXeAHEBHBIA KOHTPOJIb, MO3BOJIAIOLINUA CBOCBPEMEHHO OOHa-
PY>XHTb M YCTPAHUTb BO3HUKHOBECHHE IOBPEKIAECHHH B CHCTEME, a IIPOEKTOM IIpe-
JYCMOTPEHO pe3epBHOE 000pYyA0OBAHHE HACOCHOM CTaHLIMH.
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BbinmosHeHHBIN aHaiu3 (akTopoB, 00yCIaBIHBaIOLIHX BO3MOMXHLBIC aBa-
puu I'TC kaptel Ne 2, M pe3ynbTarbl OUEHKH MPOEKTHBIX PELICHHUN KOHCTPYK-
LHH COOpPYKEeHUI NO3BOIWIH HACHTUPHULMPOBATH CIAEAYIOLIHE CUEHAPHH BO3HHUK-
HOBECHMSA U Pa3BUTHA aBapHH, ClTOCOOHBIX NPHUBECTH K HC:

OTKa3 orpaxzaroien 1aMosl (cyenapuu Al);

OTKa3 BOAOOTBOAHBIX COOPYXXEHHH CHCTEMBI THAPOTPAHCIIOpTa (CcyeHa-
puu A2).

brnok-cxeMa aHanu3a BEpOATHBIX CLICHAPHUEB BOSHUKHOBEHUSA H Pa3BUTHUA
aBapui I TC cekuuu Ne2 mnamoxpannnuia AI'K npusenena Ha puc. 112.5.

AHalH3 UCNONHHUTENBHOH M INPOEKTHOM JOKYMEHTALUH, PE3YJILTATOB
BLIIIOJIHEHHBIX pPacY€TOB 10 OOOCHOBAHHK KOHCTPYKLHM AaMOBbI, ONBIT JKC-
[1yaTauyy aHaJIOTHYHBIX 0OBEKTOB IMO3BOJIAIOT HACHTHPHLHPOBATH CICAYIO-
LIMe BO3MOXKHBIE NPUYHHBI 0TKa3a coopykeHHH KapTel Ne2 HIX AI'K — cyena-
puu Al

[IOTEPA YCTOUYHBOCTH HU30BOI0 OTKOCA OrpaXkJalolieH 1aMOBbl;

HapyuieHHe QHIBTPALHOHHOM MPOYHOCTH FPYHTOB TeJia JaMOBbI;

epenuB BOALI Uepes rpebeHy 1aMOBI.

BO3MOXHBIMH NMPpUYHHAMHM OTKa3a CHCTEMBl THAPOTPAHCIIOPTA KapThl
No2 — cyenaputi A2 — ABNAKOTCA:

pa3pyLIEHHE 30I0IIAKONPOBOAOB B I'PaHHLIAX KapThl No 2;

[IOBPEXIEHHUE LIAXTHBIX BOAOCOPOCHBIX KOJIOALEB;

OTKa3 OTBOAALLETO KOJJIEKTOPAa OCBET/ICHHOH BOJBI;

HApYUWEHHE TEXHOIOIHMH 3aII0JIHEHHA KapThl Ne 2.

Ha puc. I12.6 npencraBieH nOruyeckHi NpHYHHHO-CIEACTBECHHBIH
rpagp — «aepeBO OTKa30B» A cyenapua Al (0TKa3 orpaxiaawouier gamMoObl),
[TOCTPOEHHBIH C YYE€TOM IIPAKTHYECKH BCEX BO3MOXXHBIX BHELLIHUX BO3ACHCTBHUH U
BHYTPEHHHX OINacHOCTEH Ha kapTe Ne2 111X,

BHewmHne BO3ACHCTBHS YUYTEHBI B «JICPEBE OTKAa30B» B BHIE COOBITHH,
CBA3aHHBIX CO CBEPXPACYETHHIM CHErOTasHHEM H HHTEHCHBHBIMH OCaJIKaMH, a
TaKXe€ BO3MOXXHBIMH JIEAOBBIMH Harpy3kaMH Ha BOJOCOPOCHBIE COOPYXKEHHA
OCBETJICHHOH BOJb! B 3HMHHH MEPHOI.

Pa3zsuTHE aBapHHHOroO mnpouecca no cyexapuio Al xapakTepu3yer
MaKCHMAaJIbHYIO 110 YPOBHIO pHcKa aBapHio I TC kaprer Ne2 minamoxpaHuiidiia.
Haun0Oosee BepOATHBIMH NPEACTABJIAIOTCA JBE BETBH «JiepeBa 0TKa30B» (CM. PHC.
I12.6), 10 KOTOPBIM pa3pyLICHUE OrpaXKAAOLIEH 1aMObI NPOXOOUT BCIEACTBHE:

nepenBa BoJbl uepes rpebers 1amobl;

norepu QUILTPALMOHHOW NMPOYHOCTH Teja orpaxaarlied gamMObl B
paHOHE INAaXTHOIO KOJIOALA.



HapyiueHHe yCTONYHBOCTH
HH30BOIN0 OTKOCA AaMOkl

Otka3 orpaxaatoredt namOn (Al)

OT1xa3 21eMeHTOB CHCTEMBI
riaporpadcnopra (A2)

OO0pyiuenre yyactka OOpa3zoBaHne nMpopana

Hapywenue oHALTPALHOHHON namM6bl KapThi Ne 2 B TeJle 1aMOB!

NPOYHOCTH I'PYRTOB T€Na AaMORI

[Tepenus Boabt yepe3 rpebenn
namMosl

Beisoc L11aMoOBOIO CeJif 3a
npenesibl kapThl Ne2 HIX

Copoc unamMoBoro

O6pyumenne yyacrka 1amMOhl
cesisa B Kapry Ne 3

KapTel Ne3 ¢ o6pa3oBaHue
npopaHa

TEPPHTOPHH
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HaMeueHHBbI€ TyTH pa3BUTHs BO3MOKHBIX aBapuii ['TC kapter Ne2 mna-
MOXPaHHIKILA NOATBEPKAAKTCA BBIITOJHEHHBIMH pacyeTaMH 1o 0O0CHOBAHHIO
INPOEKTHON KOHCTPYKUHMH. /111 yKa3aHHBIX Hanbosiee BEPOATHBIX NyTEH pa3BH-
THs aBapHH BBITIOJIHEHBI PACYETHI BOJIHEI IIPOPBIBA M ONpeAeicHa 30Ha 3aToIIe-
HHUS B PE3yNbTaTe OTKa3a orpaxaarolied aaMObl KapThl Ne 2 ¢ MOCneayIOUIUM
oOpyuieHueM aaMbOb1 kapThl Ne3 ¥ aBapHHHBIM 3aTOMIEHHEM TEPPUTOPHH.

PaszsuTHe aBapHHHOIO npouecca no cyenapuio A2 B KOHEUHOM HMTOre
IIPUBOAMUT K cyeHapuio Al, T.e. K pa3pyllIEeHHIO orpaxaatomecii 1aMOb! kapThbl Ne2,
[I03TOMY CX€Ma aBapHMHHOrO mnpouecca no cyexnapuro A2 COBMELIEHA CO CXe-
MOH cyenapus Al, a B «1epeBO OTKA30B» 018 cyenapus Al BKIIOYEHBI BCE BO3-
MOXHBIE OTKa3bl KOHCTPYKUHUH M OTHACJILHBIX 3JIEMEHTOB CHCTEMBI THAPO-
TPAHCIOPTA, IPUBOAALLIME K BOSHUKHOBCHHIO aBapuH il UC.

KadecTBeHHas OLICHKA PUCKA PA3/IMYHBIX CLIEHAPHEB BO3SHUKHOBEHHUS U
Pa3BUTHUA aBapuM orpaxjaawouen aamosl Kapthl Ne2 nuiamoxpanuauiia AI'K
BBINIOJIHEHA HA OCHOBE aHaNHM3a PakTOpOoB, 00yCnaBIHBAIONHX BO3MOXHBIEC aBa-
puH Ha aexnapupyeMoM oObekre. [IpoBeAeHHBIH 3KCMEPTHBLIM IIYTEM aHAJIN3
[TO3BOJTHJI HA KAYECTBEHHOM YPOBHE PaHXXUPOBATH 110 YPOBHIO PUCKA OCHOBHBIC
CLICHapHH BO3MOXHBIX aBapHH Ha kapte Ne2. Hanbonee BepoaTHON H UMerOLIEeH
MaKCHMaJIbHBIE NOCICACTBHA ABJIAETCA aBapHA, CBA3aHHAA C pa3pyLLIEHHEM OIpPax-
ngarouer 1aMOsl kapTel Ne2 ¢ nocneyiolHM pa3pylIeHHEM Orpa)XAarolleH JaM-
661 kapThl Ne3 (cyenapuii Al), BeI3BaHHAs HapylIeHHEM (QHIBTPALIHOHHON
[IPOYHOCTH Tea 1aMOBI, MoTeped YCTOMYHBOCTH OTKOCOB AaMObI MITH NEpeu-
BOM BOJIbI Uepes3 rpedeHs n1aMOb1 kapTel Ne2 B pailOoHe pacionoXeHH UIaXTHBIX
KOJO/LIEB.

[Tpu oueHKe IKCIEPTHHEIM NYTEM, YYUTHIBAA, YTO ONpENENdeTCa BEPOAT-
HOCTb aBapHH IIPOEKTUPYEMOI'0 COOPYXKEHHUs, YKa3aHHbIE NMPUUYHHEI BO3HHK-
HOBEHHs BO3MOXHOHW aBapuUM NPHHATH PABHOBEPOATHBIMH. BeposATHOCTH
peanu3anuy HanboJ1ee OMacHoro 1Mo NOCJIEACTBUAM CLICHAPHS BOSHUKHOBEHHUA U
pa3sBuTHs aBapuM Ha Kapte No2 (cyenapuu Al — otka3 orpaxaaroueii 1aMObl
kapThl Ne 2 numamoxpanunuia AI'K) onpenensanacs no MeToauke, H3M0KEHHOH
B Crangapte npeanpustus OAO « BHUHI um. B.E. Beneneeray [22].

Ha ocHOBe BBINOJHEHHBIX PACYETOB MNMOJAYUYEHBl 3HAYEHHUA CPEIHETOL0-
BbIX BEPOATHOCTEH OTKA30B orpaxjarouieii 1aMm0Onl xaptel Ne 2 1o TpeM OCHOB-
HbIM IIPHYMHAM:

1) moTeps ycTOHYMBOCTH OTKOCOB 1amMOb1 — P~ 10 1/rox;
2) HapyluieHHe (QUIBTPALMOHHON MPOYHOCTH I'PYHTOB Tena AamMObl  —
~ -4 :
P~ 10° l/ron;
3) HapylieHue QUIbTPallHOHHOH NMPOYHOCTH I'PYHTOB OCHOBAHMA J1aM-
Obt — P = 10~ 1/romn.

F
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O4eBHIHO, YTO H3 TPEX OCHOBHBIX BO3MOXHEIX NMPHYHH OTKa3a Or-
paxaamowmeid namo6nsl Hanboee BEpOATHBIMH ABJIAIOTCA HapylueHHE (PHIIb-
TPALIHOHHOM NPOYHOCTH TeNa AaMOBI ¥ NOTEPA YCTOHYHMBOCTH OTKOCOB JaMb, Kak
HMeEIoLLIHE HaubOMbIUYIO OXKHAAEMYIO YaCTOTY aBapui B rod. [1oaToMy B xauecTBe
OKOHYaTEJbHOH BENHYHHBI CPEAHErOJIOBOH BEPOATHOCTH peav3allHH aBapHH
no cyenapuio A1 (oTKa3 orpaxnaamrolueci 1aMObl) IPHHHUMACTCA CYMMapHas BEJIH-
YHHA YaCTOTHI OTKa3a Tejla AaMOBl 1o NPHYHHE HapylIeHHA PUIBTPALHOHHON
[IPOYHOCTH M YCTOHYMBOCTH OTKOCOB P, =P __+ P =10"1/roa, yro noarsep-
KJAETCA paHee BBINOJIHEHHOW KaueCTBEHHOM OLIEHKOH PHCKa BO3MOXHBIX
Ha orpaxaaroiueit 1aMmbe kapTel Ne2 apapuii.

J1/151 OLIeHKH BEPOSTHOCTH OTKA30B 3JIEMEHTOB CHCTEMbI THAPOTPAHCIIOPTA
Ha JKCIIEPTHOM YpOBHE MCIMOJb30BAJIMCh JaHHBIE, MONYUYSCHHLIE B pe3yJIbTaTe

aHalM3a MaTepuanos 1o aBapusaM 1 UC, cucTeMaTtH3upoBaHHEBIE B OaHKE TaHHBIX
B OAO «BHHUHI um. b.E. Beneneenay.

BrinonHeHHas Ka4eCTBEHHAs OLICHKA PHCKa BOSHHKHOBEHHUA aBapHH H3-3a
OTKa3a CHCTEMbl FHAPOTPAHCNOpPTA BbIABMIIA HaHOoNee BEPOATHBIE IMPHYMHBDI
BO3HHKHOBEHHA NOJA0OHOTI0 COOBITHA, 8 HMEHHO:

HapylleHHe B paboTe ApCHAXXKHON CUCTEMBI,

HapPYWICHHE B CHCTEME BO3BpaTa OCBETJICHHOM BOABI, B TOM YHCJIE —

HapylUcHHE B paboTe BOAOCOPOCHBIX KONOLIEB.

Haubonee BepoATHOH NPUUHHON NEpenBa yepes rpedeHb 1aMObI ABJISETCS
OTKa3 CHCTEMbI BO3BPaTa OCBETJICHHOHW BOHI.

CyMMapHas BEpOSTHOCTb OTKa3a CHCTEMBI THAPOTPAHCIIOPTA MO yKa3aH-
HbIM IIPUYHHAM C YHETOM CIIEUHPHKH NPOCKTHPYEMOIr0 COOPYKEHHUS OLICHHBA-
€TCA IKCNEPTHBIM NyTeM Kak p,, = 107 [79], 4To COOTBETCTBYET CpeaAHEroAao-
BOH BEJIMYMHE HYaCTOThI PeaIM3aLun BO3MOXHOH aBapuu P,, =10°1/rox, noatoMy
32 HTOTOBYIO CPEAHETOAOBY IO YACTOTY BOSHHKHOBEHHA BO3MOXXHOW aBaDHH KapPThl
Ne2 minaMoxpaHH/HLIA NpHHUMaeTCs BennyuHa P, =10 1/roa, 4To cooTBeTCT-
BYCT CPEOHEro0BOH AOIYCKAaeMO# BEPOATHOCTH aBapHvi s COOPYXKEHHH
Il knacca, xoropas cocrasnger 5,0- 10* 1/rox [55].

Fcnonb3oBaHHEe anropurMa OUEHKH BEPOATHOCTH OTKa3a I ' TC kapTsl
Ne2 mnamoxpanunuma AI'K go meroauke, usnoxennon B CTII BHUUT
uM. b.E. Beneneena [22), no3Bonmuno noay4yuTs YUCNEHHbIE 3HAYEHHUSA CPEIHE-
rogoBo 4yactothl oTKa3za I TC kapTel Ne2 H CpaBHUTE NOJIYUE€HHbIEC BETHYHHBI C
JI0NYCKaeMOM BEPOATHOCTBIO BO3HMKHOBEHHS aBapHH Ha COOPYKEHHUAX.

BeInonHeHHple pacyeTbl 10 00OCHOBAHUIO KOHCTPYKILHH AAMOBI KapThI
Ne2 wnamoxpanunuuwa AI'K, a takxke nposeeHHas kayeCTBEHHAas W KOJIH-
YECTBEHHAs OLIEHKa PHUCKAa BO3HMKHOBCHHUS Pa3BHTHUA Pa3/IMYHBIX CLIEHAPHEB
BO3MOXHBIX aBapHil COOPYKEHHUH I[103BOJIMIIH C/I€NaTh CIEAYIOLIHE BhIBOIbI:
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HauboJiee BepoATHOI H HanOoJee ONacHoM, T.€. HMEKLIEH MaKCHMaJlb-
HbI€ NOCNEICTBUA, ABJIACTCA aBapHs, CBA3aHHAs C Pa3pyIICHHEM OrpaXKaalolleH
nambel kaptsr Ne2 mnamoxpanunumia AI'K, BciaeacTBHe HapyLICHHSA (DUIL-
TPAUMOHHOM NMPOYHOCTH Teja faMObl, NOTEPH YCTOHYHBOCTH OTKOCOB HJIH Ie-
pelMBa uepes rpebeHs orpaxaronieii JaMObl;

MOCKOJIbKY BO3MOXHBIE aBapHUHU PACCMATPHBAIOTCH AN MPOEKTUPYE-
MOIO COOPYXCHHA, I KOTOPOTrO (paxkTOphl, BIHUAIOLUHE HA BEPOATHOCTh BO3-
HUKHOBEHHUSA aBapHH, YYTEHBI B [IOTHOM 00BbEME, BEPOSTHOCTH Pea/IM3aL[MH aBa-
PHH N0 IPUYHHAM HapyHICHHA QUIbTPAaLlHOHHON NPOYHOCTH Tena AaMObl, [OTEpH
YCTOMYHBOCTH OTKOCOB WJIH IepenuBa yepes rpedbeHb JaMObl ABJIAKOTCH BE/IHYH-
HaMH OJHOIO NopsAaKa, OJIU3KUMH 110 3HAYEHHIO APYT APYTY;

CpEeNHEerofoBas 4acToTa pealM3alliM TaKOH aBapHH COCTaBiIfeT P, =
= 10" 1/ron, 4T0 MeHblIe HOPMHPYEMOH CPEHEroJ0BOil BEPOSATHOCTH aBa-
pui ans coopyxenud Il knacca, koropas cocrasnsier 5,0-10% 1/rogn;

BO3MOXCHAas aBapHus Ha Kapte Ne2 nuiamoxpanunuina AI'K ¢ yyeToM yucna
NOCTPanaBIIUX, pa3Mepa MaTepyaNbHOro yuiepba ¥ 30HBI pacnpoCTpaHEHHUNA
OTHOCHTCH K JJOKQJIbHOH Ype3BbIYaHHOH CHTYaLIHH.

Bce BhILIEH3N0KEHHOE NO3BOIET CYUTATh PHCK BO3BHHKHOBEHHUSA aBapHHU
Ha I'TC mnaMoxpaHHMNHILA NPHEMIIEMBIM, 8 YPOBEHL 0€30MaCHOCTH HOEK-
JIApUPYEMOr0 COOPYKEHHUSI — HOPMAJTLHEIM.
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2.3. AHANU3 K OLIEHKA PUCKA ABAPWW
'MTC HLOKHE-TYPUHCKOIO rmaPoya3JiiA

Cocras coopyxennit Huxue-Typunckoro ruapoysna (HTT'Y): sozo-
XpaHHIIMILE, FPYHTOBAas IUIOTHHA, IeBOOepeKHas 3alUTHAS 0aM0a, MaBOAKOBBIH
BoOocOpoc (BOAOCHB C IIHPOKHUM NMOPOroM, 6BICTPOTOK).

Knacc coopyxenuii - I1.

Bonoxpanunume HTT'Y aBnserca HCTOUHHKOM BoaocHabxenus r. Huxk-
HAs Typa, HuwxkHe-Typunckoit 'POC, r. JlecHOH, nMeeT ppiOOXO3AHCTBEHHOE
3HaYECHHE, CITYKHT 0OBEKTOM peKpealH.

Xapakmepucmuka naomuHbl.

THMN — 3¢MJISHAsA, OQHOPOAHAS;

MaTepHaJl — CYITIHHKH M INIKHBI CO IEOHEM H CTPOUTENBHBIM MYCOPOM,;

uiHHa 1o rpedbHo — 300,0 m;

orMerka rpedHs — 182,0 m;

IupHHa 11o rpedHo — 10,0 M (1o rpedbHI0 NPOXOAUT aBTOLOPOTa);

MaKcHMaJibHas BeicoTa — 13,0 M;

MakKCHMANBHBIA Hanop npu HITY - 10,0 M;

npesbiiieHue rpedbrs vag HITY - 2,3 m;

BEpXOBOH oTKOC — 1:2; 1:1,6; 1:3,5;

KpETJIEHHE BEPXOBOTIO OTKOCa -~ IOpHas Macca;

HH30BOH OTKOC — 1:2;

KpEIUICHHE HH30BOIO OTKOCA — OJCPHOBKA;

HACJIOHHBIH APEHAX HA HH30BOM OTKOCE.

Xapaxkmepucmuku eodocbpoca.

THI BOAOCOpOCa — ABYXIIPOJETHBIA BOJOCIIMB C IIIMPOKHAM NMOPOTOM,;
MaTepHall — XKene306eToH;

KOJIHYECTBO MPOJIETOB — 2;

LIKpHHA npoJsieTa B CBeTY — 14,0 m;

nponyckHas crrocobHoctb npu HITY 179,70 M onnoro nponera 337,5 m>/c
(nByx — 675,0 M°/c);
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OTMeETKa nopora soaocausa — 174,50 m;

KOJIHYECTBO 3aTBOPOB — 2;

THI 33TBOPOB — METAUIMYECKHH CETMEHTHBIN, pa3Mepsl INUTOB — 14,0 x 5,7 Mm;

yrnpaBJi€eHHE 3aTBOpaMH — MEXAaHHU3IUPOBAHHOE, I'PY30NOABEMHOCTD
NOABLEMHOIO MEXaHH3MA 75 T, pacnoOKEHO B IOMELLIEHUAX Ha OTMETKe 18275 M.

B pesynbTaTe npoBEeACHHONO aHAJNIH3a HHXXEHEPHO-TEOJIOTHYECKHX H
NPUPOAHO-KNIUMATHYECKHX YCIOBHH PACNOJIOKEHHA NIOLIAIKH COOpYXKe-
HUM IHApoy3sia, COBPEMEHHBIX KOHCTPYKTHBHO-KOMIIOHOBOYHBIX pELUEHUH
['TC HTT'Y ¢ y4yeToM pa3nmuyHbIX PEKHMOB JKCIITyaTallMH, a TaKXKe YCIIOBUM
BO3HHKHOBECHHS H Pa3BUTHS aHAJIOrHYHBIX aBapHi Ha IPYTHX rHAPOY3JIaxX ObUIH
onpeaesieHsl BO3MOXKHbIE aBapyuH Ha HxHe-TypHHCKOM rHapoy3ie U BRISBIIC-
Hbl X OCHOBHBIE PpUYHHLL. Ha HTIT'Y BO3MOXHBI C/I€AYIOLIME KPYTTHbIE aBAPHH:

OTKa3 'PyYHTOBOH ILIOTHHBI,

OTKa3 BogocOpoca.

OTKa3 cOOpyKEHHH TEXHHUYECKOTO BOAOCHA0XKEHH NIPHBEAET K OCTAHOB-
K€ CTAaHIIHH H NPEKPAIICHHIO BHIpA00TKH 311eKTpo3HEeprun. OTka3 OBICTPOTOKA
C BOAOOOHHBIM KOJIOAIEM HE MOBJICYET 3a COOOH aBapHH Ha rHAPOY3NeE.

[IpHynHBI BOSHHKHOBEHHS NpeaaBapUHHBIX CUTyalMu 4 aBapui Ha [ TC
HTTY moryr OmITE YCIIOBHO pa3fie/IEHbl HA BHYTPEHHHE U BHELIIHHUE.

Brympennumu npusunamu BO3MOXXHbBIX aBapHH paccmarpuBaeMbix I TC
SIBJISIKOTCH:

HapyleHUue QUILTPaUMOHHOMN [IPOYHOCTH B TEJIE, OCHOBAHUM I'PYHTOBOH
IJIOTHHBI H/HIIH B MECTaX CONpAXKEHHH ¢ beperaMu H BOJOCOpocoM;

OTKa3 MEXaHHYECKOIro 000py10BaHHUs BOAOCOpoOCa;

pa3pylueHue 6eToHHOro nopora Bogocopoca;

HEKA4E€CTBEHHOE MPOU3BOACTBO PabOT N0 PEKOHCTPYKUHH I'PYHTOBOMH
IJIOTHHBI B paHOHE 3aJICJIKH CTApblX BOA03aDOPHBIX COOPYKEHHMH 3aBOICKOH
YCTAaHOBKH H/HJIM CTApOro Boao3abopa.

K enewrnum npuuunam BO3IMOXKHBIX aBAPHHA MOXXHO OTHECTH CIIEAYIOIUHE:

CBEPXpaCyY€THBIH [1aBOJOK;

ITPOPBIB IUIOTHH BBILIEPACTIONOKEHHBIX BOAOXPAHWIIHLL;

CBEpPXpacHETHHIC BOJIHOBBIE BO3ACHCTBUS;

CBEPXPACUYETHBIE JIENOBbIE BO3EHCTBUS;

B3PLIB Ha 3JICKTpOannapaTHOM 3aBOJE;

TEPPOPUCTHYECKHH aKT.

Panon pacnonoxenusa ' TC HTT'Y He aBnsgerca ceicMo-, cene- U J1aBu-
HOOITACHBIM, CJEAOBATEIbHO, 3TH BHEIUHHE BO3AeUCTBUA HA [ TC HTI'Y npu
aHaJIn3€ PHUCKa BOSHUKHOBEHHA aBApUH HE PACCMATPHBAIOTCH.
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Bo3MOXHBIMU NPUYMHAMH O0TKa3a rpyHTOBOM mIOTHHEI HTI'Y sasnsiorca:
nepesms yepes rpebens;

HapYILICHHE CTATHYECKOH YCTOHYHBOCTH;

noreps GHIBbTPALUMOHHON IPOYHOCTH TENA IIOTHHBI H/HIIH OCHOBaHHA.

IIpH4uHEI, BBI3bIBAIOLIHE IEPEIUB Yepe3 rpebeHs NIOTHHBI:

[IPOPBIB IUIOTUHBI BBILIEPACMONOKEHHOr0 BogoxpaHuauia (KyBuiuHc-
Koro ~ 9,2 miH. M* uim Bepxue-Typunckoro — 9,8 min. M?);

B3pPBIB Ha 3JIEKTPOANINapaTHOM 3aBOJE, PACIIONOKEHHOM pAAOM C I'PYH-
TOBOH IUIOTHHOM,;

CBEPXPacCUeTHLIN NaBOIOK;

HapylueHHe paboTsl BogocOpoca.

Hapyienue GuisTpalldiOHHOHM MMPOYHOCTH TEJa H/UJIH OCHOBAHHSA TUIOTHHBI
C BOAOCOpOCOM MoXeT OpITE 00YCIIOBNEHO ClIEAYIOIMMH IIPHUHHAMH

paspylIEHHUE 3aJeIKH CTAporo BoaocOpoca B T€JE IJIOTHHDI,

pa3pyuieHHE 3aACKH CTApOro Boa03abopa 3aBOICKON YCTAHOBKHU;

HanopHas QUIETpaLKA B IPaBHHHO-TaJIeYHUKOBOM I'PYHTE OCHOBAHHA;

paspylueHHe 6eToHa B OOKOBEIX YCTOSX BogocOpoca;

HeKaueCTBEHHOE IPOU3BOACTBO padoT.

[IpyynHEI NOTEPH CTATHYECKOH YCTONYHBOCTH IPYHTOBOH IUIOTHHBI:

HEKa4YeCTBEHHOE IPOM3BOJACTBO paboTr (B TOM 4YHCIE B pallOHE CTaphIX
BOA03a00PHEIX COOPYKEHHHH );

MIHOBEHHAs CpabOTKa BOLOXPaHUIIHILA,

TEPPOPHCTHYECKHUH aKT.

Bo3MoxHBIMH nnpyynHaMH aBapui Bogocbpoca HTT'Y aBnsalores:

OTKa3 BoLocOpoca HIIH €ro 3JIEMEHTOB,

noreps GUIBTPALMOHHOH POYHOCTH B MECTAX COMPsIXKEHHUA BogocOpoca
¢ Oeperom 1/ My rpyHTOBOH IUIOTHHOM.

[TpuunHaMu oTKa3a BOAOCOPOCA HIIH €70 3JIEMEHTOB MOT'YT OBITE:
OTKa3 3aTBOpa (3aTBOPOB);

OTKa3 NOAbEMHBIX MEXaHU3MOB;

paspyuieHHe O€TOHHOH YaCTH BOLOCOpoCa;

TEPPOPUCTHYCCKHH AKT.

[Toreps punbTpatHOHHOH NPOYHOCTH B MECTaX CONPSXKCHHA BogocOpoca
¢ 6eperomM MoxeT ObITh 00YCIIOBJIEHA CIIEAYIOLIMMH IPHYHHAMH :

HEKa4Y€CTBEHHOE NPOU3BOACTBO pabOT MO CONPKEHHIO;

paspyuieHue O€TOHHOH YacTH BOAocOpoca B MECTax CONPSKEHUA;

HEHAJIE)KHAasA KOHCTPYKLHA COIPSKECHHA.
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B pesynrsTare BEIIIOAHEHHOIO aHAJIM3a HHXKECHEPHO-TE0JIOrHY€E CKHX YCJIIO-
BUH pasmeleHus I'TC HTT'Y, ocobennocreii KX KOMIOHOBKH, KOHCTPYKUHH H
yCJIOBHH JKCIUIYaTalHH ONpeaciieHbl OCHOBHEIE CLICHAPHU BO3HUKHOBEHHMA BO3-
MOJKHBIX aBapHi 1 UC:

cyenapuu Al — otka3 (0OpyuieHHe y4acTKa) rpyHTOBOH IUIOTHHEI,

cyenapuu A2 — xaractpopHUECKHHA 0TKa3 BogocOpoca.

Lna cyenapuee Al u A2 pa3BuTHE aBaApHHHOrO Ipolecca NPHBOAUT K
IIPOPHIBY HAMTOPHOI'O PPOHTA, 00pa30BaAHHIO IPOpAHa H BOJIHEI IPOPHIBA C MOC-
JEAYIOLMM 3aTOIUIEHHEM TEeppUTOpHHU. IIpu 3TOM OXHMOaeTCs ONOPOXKHEHHE
BOJOXPaHHUIIHILA, OCTAHOR CTAHIIHH U NPEKPALLIEHHE BLIPAOOTKH 3JIEKTPOIHEPIHH.
CxeMma pa3BHUTHA aBapHHHOIO Ipolecca 1o cyexrapusim Al u A2 nipencrasiieHa
Ha puc. [12.7.

[1o pesynsraraM npeaBapHTENBLHOrO PaHXUPOBAHUA CyeHapuu Al nipen-
CTaB/IsAETCA Oonee BEPOATHEIM, YeM cyenapuu A2, NOCKONbKY Ha 00BEKTE UMe-
IOTCH NOTEHIIHAJIBHO ONacHule "ocnabneHHbIe" 30Hbl B MECTAX CONPAXEHHUA Oe-
TOHHO} M I'PYHTOBOH 4acTeit COOPY)KEHHHH, a TAKKe B MECTaX TAMIIOHHPOBAHHUA
CTaphIX BOZ03a6OPHBIX COOPYKEHHI K cTaporo Boxocopoca.

HenonyctiMan GHABTpALMSE HA KOHTAKTE
IPYHTOBOH IUIOTHHBI H/WJIIH OCHOBAHHA

Orxka3 |
rPYHTOBOI [TIpoprin

- JIOTHMBI HAIIOPHOIO
Hapywienue ¢puIbsTpalMOHHOH NPOYHOCTH dponTa
TEJIA UK OCHOBAHUA NNOoTHHE (A1)

Hapyuenne Orxa3s [lepenus
B paboTe Bogocbpoca yepes rpebeHs
MEXAHHYECKOro M OTKa3
obopynopanus TPYHTOBOH
BoaocOpoca MIOTHHBI

(A2) . -

¢ sopocbpocom (A1)

OOpa3zoBanue

popaHa
H BOJIHBI.

NpopLIBa

[Ipexpaurexve Hapyuienune 3aronneHune
BbIpaGoTKH BOAOCHaOXeHHA HIDKHEro

HT I'P3C 6beda
IMEKTPOIHEPTHH
L |

Puc. I12.7. bnok-cxema pa3BUTHSA aBapHHHOrO npouecca s cyerapues Al v A2
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Ha puc. [12.8 npencraBineHo «aepeBo 0TKa30B» M cyeHapus A1 aBapuH
PYHTOBOH ILTOTHHBI HixHe-TypHHCKOIO ruipoy3ina.

KonnuecrBeHHas OLieHKa BEPOATHOCTH OTKa3a rPYHTOBOH IUIOTHHBI (cye-

Hapuii A1) BBINOJHEHA 110 MeTOAHKeE, H3noxenHou B CTII BHHUUI 230.2.001-00
[22].

AHa/u3 NOJIY4YEHHBIX pAaCYETHBIX 3HAYCHHH BEPOATHOCTEH H YaCTOT OTKa-
30B 'pyHTOBOM IUIOTHHB HHKHE- TypHHCKOro rHApoy3a O3BONAET BhIAEIHTD B
KayeCTBE OCHOBHBIX MPHYHH BO3MOXXHOH aBapHH MOTEPI0 YCTOMYHUBOCTH OTKO-
COB H HapyIlleHHE PHIBTPALHOHHOH MPOYHOCTH IPYHTOB Tea nnoTHHLL. Cpen-

HErogoBas BEPOATHOCTh BO3ZHHUKHOBEHHS TAKOH aBapPHH COCTABIAET BEJIHYHHY
P, =10* 1/ron.

BrinonHeHHBIE NOBEPOYHbBIE pacyeThl YCTOHYHBOCTH BOAOCOpOCa IToKa-
3aJIH, YTO pacCMAaTPHBAEMOE COOpyXeHHe 00nafaeT YCTOHYHBOCTHIO C KO3~
buunenToM 6onpuie HOpMAaTHBHOTO. 110 JaHHBIM BH3yalBHOrO OCMOTpa Ha-
PYXXHBIX H BHYTPEHHHMX NOBEpPXHOCTEeH OeTOHHON KOHCTPYKIHH TPELIHH HIIH
KaKHX-THO0 HeOnaronpuATHLIX ABJICHHUH (04aroB QUIbLTPALIMH, CICAOB BhILlIE-
JITAYUBAHHUA U AP.) HE OOHAPYXKEHO.

OCHOBHBIMH KPHTEPHAMH 0€30TKa3HOH pabOTEI 3JIEMEHTOB 3aTBOPOB BO-
nocobpoca (M, cneaoBarenbHo, HX 6€30MacHOro COCTOAHHUA) ABNSAIOTCA:

HEMpPEeBbIILEHHE JOMYCTHMbIX 3HAYEHUH MNpPEAeoB IPOYHOCTH, TEKYUECTH,
BEIHOCJIMBOCTH 3JIEMEHTOB 3aTBOPOB;

HENPEBLILIEHHE AONMYCTHMBIX 3Ha4YCHHH aedopMalliil U nepeMeLeHHN
3JIEMEHTOB 3aTBOPOB;

HEeNPEBBLILIEHHE OOMYCTUMBIX 3HAYCHHUH BEJIMYHH NIPOTEUEK Yepe3 YIIOT-
HEHHA 3aTBOPOB;

COOTBETCTBHE CHJI COMNPOTHUBIIEHHUS MAHEBPHPOBAHHIO H BECa 3aTBOPOB I'PY-
30M0IbEMHOCTH NOABEMHOIO MEXaHH3Ma,

[Tpu oueHKE BEpOATHOCTH OTKa30B 3aTBOPOB KAK CHCTEMBI B KaYECTBE
HUCXOJHBIX MPUHHMANIMCh JaHHbIE HATYPHBIX HAOMIOZEHHH H oOCnenoBaHHH, a
TAK)KE MPOCKTHBIE MaTepHaJIbl H HHQOPMAaLIMA O PEXHMAX IKCIUTyaTallHH MeEXa-
HUyeckoro obopyaosanus (MQO) BOBOCOPOCHOrO COOPYXKEHHSA — BEJIIHYHHEI
Harpy3oK, MpeAe/OB MPOYHOCTH, TEKYYECTH H BBIHOCIIHBOCTH, TOYHEE, HX Ma-
TEMATHYECKHE OKMIAHHA H CTAHAAPTbl, COOTBETCTBHE HCITONbL3yEMBIX pPacyeT-
HBIX CXEM M METOAOB pacyeTa KOHCTPYKLUH peaIbHBIM YCJIOBHSAM HX pabOTEI.

«JlepeBO O0TKa30B» mns cyenapus A2 aBapuH Borocbpoca (BxiItoyas cuc-
TeMy MeXaHHuecKkoro obdopynosaHud) Huxue-TypHHCKOro ruapoysna rnpuBe-
[IeHO Ha pHc. [12.9.
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AHanu3 «JepeBa O0TKa30B» MOKA3bIBAaeT, YTO HaHbOosee BEpOATHON NpPH-
YHHOH, NPUBOJALIEH K Haubosiee ONMACHBIM IOCINECACTBUAM (MEpPEIHB 4epe3
rpeOCcHb), ABIACTCA HEBO3MOXHOCTD MOAHATL 3aTBOP. K 3TOMYy MOryT NpHBECTH
pa3pyLIEHHE y3Ja MOoABECa, NPEBLILICHUE BCAEACTBHE KAKHX-JTHOO NMPHYHH
(HampuMep, IpHUMEpP3aHHEe, NEPEKOC 3aTBOPA) MOABEMHBEIMH YCHIUAMH Ipy-
30MOABEMHOCTH LUEIMMHON0 MEXaHH3Ma, 0OTKa3 CaMOro nNoabeMHOro o0bopyno-
BaHUA. K nepenosHeHu0 BOJOXpAaHUIIMILA MOXET TNPHBECTH H pa3pyLICHHE
y3J1a NOABECA HIIH OOPbIB LEIH IIPH NOAHATOM 3aTBOPE H, KaK CJIEACTBHE 3TOrO,
ocajKa 3aTBopa Ha Nopor.

Mexannueckoe obopynosanue HuxxHe-TypHHCKOro ruapoysna sBiis-
€TCA CHCTEMOH C YaCTHYHBIM PE3€PBHPOBAHHUEM, NMOITOMY OTKaA3 NPH NOABEME
OAHOI0 3aTBOpPA MNPH HACTYIJICHHH NABOAKA, MPONYCK KOTOPOIO MOXHO OCY-
LIECTBUTh Yepe3 OOHH NpoJieT BojgocOpoca, He NpUBOAHT K oTKa3y MO, Tak Kak B
JaHHOM CJly4yae AOCTATOYHO NOAHATH OOHH 3atBOp. IlomoOHBIA OTKa3 npu
HaCTYIUIEHHH NaBOJKa cO COpOCHBIM pacxoaoM Maloi obecrne4yeHHOCTH IIPUBE-
IET K 0TKa3y Bcero BogocOpoca.

IIpn 3xcnepTHOH OLEHKE NMPUBOIAALLIEIO K aBapHH OTKa3a 3aTBOPOB
IIPHHHMAJIOCHh BO BHUMaHHE ClieAyoLiee:

1) HeOonsloH Hanop Ha 3aTBOpbl (pu HITY = 179,7 M Hanop Ha nopore
paBeH 5,2 M);

2) B X04€ NpPOBEACHHOro o0CNEe10BaHUA NOBPEKAECHHN CETMEHTHOTO
3aTBOPa H HEHUCIIPABHOCTEH NMOABEMHOFO H 3MEKTPHYECKOrOo 000PYAOBAHMS
BoZoCOpoOcCa He BbiABJIEHO; cocTogHHE MO yI0BJI€TBOPHTENLHOE;

3) npaBHIa 3KCILTyaTalHH 3aTBOPOB IepCOHanoM cobmoaalorcs.

Y4YHuTBIBasA BBILIECH3NIOKEHHOE, 8 TAK)KE OCHOBBIBASACHh HA OIBITE OLEHKH
HaZeXHOCTH BogocOpocoB U ux MO, MOXXHO NPHHATH B KAaYECTBE IKCIIEPTHOM
OLIEHKH clieayrluee 3Ha4EHHE CPEAHENOAOBOH BEPOATHOCTH aBapUH 3aTBOPOB
Hwxne-TypHHckoro ruapoysna:

P, = 10° 1/ropn.

A
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Otka3 rpyHToBOi#i | Al
TUTOTHHBI

1.1 ] 1.2 | 1 13

Hapyuenue
GHUABTpaLlHOHHON [lepenur Boasl
ITPOYHOCTH TeEJa yepes rpedeHsb

MIOTHHRL | | |

Hapyuienne
YCTOHYHBOCTH
OTKOCOB |

Puc. I1.2.8. «JlepeBo 0TKa30B» Mg IPYHTOBOH NNOTHHH HTTY
(cyenapuu Al)

e ].I].
Hapyuienue yCTOHUMBOCTH OTKOCOB

UJIN
1.1.1 [ | o ] 1.1.2
O6pyLcHHE HH30BOTO |
OTKOCAd l'I.IIOTIfIHI:»(I3 B paHOHE Oﬁp}’IHEHHE BEPXOBOIO
CTapblX BOAOC pE}CHLlX OTKOCA [IOTHHEL
| COOPYKEHHIA I
NJIiu
L1201 | | 1122
PacueTHEIE MrHoBeHHas |
BO3JeHCTBHA Cpaborka
| BOJIOXPAHUIHIILA
| BonHogble Jleposute BerpoBnie
BO3/IcHCTBHUA BO31eNCTBUA BO3J1CHCTBASA
]

Puc. 11.2.8. (npopoixenue)



78 CTMN BHAAIT 210.02.HT-04

" Hapywenne |1.2

(UIBTPALIMOHHOM
NPOYHOCTH TENa
MJIOTHHBI
HJIN
1.2.2 1.2.3
DuasTpallkA B
CocpenoToyeHHble B mecrax rpaBHiiHO-
XOZBI HIIETPALIMH B CONpPAKCHHUA raJle4HMKOBOM
paloHe 3a1¢C/IKH I'PYHTOBOH IJIOTHHBI FPYHTE OCHOBAHHA
craporo BogocOpoca ¢ BogocOpocoMm [UTOTHHEI C
B TCJIC IIOTUHBI cy$GO3nOHHBIM
l BBIHOCOM I'DYHTa
- ] — - -
HJIN

N S

OumHO0YHBIN
e Hekaue cTREHHOE Paspyumienne 6€TOHHOMN
P [IPOM3BOCTO 4yacTH BogocOpoca B
KOHCTPYKLHH paGor MECTaX NMPHUMBIKAHHA K
CONPAXCHHUA FPYHTOBO# MIOTHHE

Puc. I1.2.8. (npoaonxenue)

1.3

[fepenun
BOALI uepes
IrpeOCeHL

1

CBepXxpacyeTHoE
{ | BETPOBOE-BOJHOBOE
BO3/1CHCTBHE

[IpOphIB
MJOTHHBI BbIILIC-
pacIoIKEHHOo
BOJOXPAHHITHILA

CBepxpacuETHBIN
[MaBOJOK

B3psiB Ha HapylcHue
AIEKTpoAarnnaparHom paloThI
3aBO/IC BogocOpoca

Puc. I1.2.8.(okoH4aHHe)
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I— Otka3 sogocbpoca _J
HenocTaTrouHas Otkaz Henon cmuané 1 Il Henoct
NpornycKHas MEXAHHYECKOI'0 AOTLY CAOCTATORHAR CAOCTATORHAR
CMOCOBHOCTE S — | ¢unbTpanus YCTOHYHBOCTD | [IPOYHOCTh |
oA
| KCKJIIOUUTEJIBHOE
] ; |
Otka3 MO Otkaz MO OTtkasz MO Otka3z MO
npH nnyu[euumx NpH MOABREME npy nponycke || NpH ONyCKaHHH
3aTBOpax 3aTBOpa 1IN pacxona | 3aTBOPOB
A w1 A
CKJII-O‘-IPITEJleOE
l - .
Otkaz MO OTxaa MO (,HGCTaTquOCTh HeobxoaumMocTs
nponera Nel | npoera Ne2 OTKpLITHA OTKPBLITHA ABYX
; 2 \ OAHOTrO NpoJieTa NPoJIETOB
mm | l p ' —
| Otkaz MO Orkai MO Orxkaz MO Otkaz MO
| mporera N“ nponera ) Ne2 nponeta Nel | | nponera Ne2
2
Pemo
3&TB(}p
| | Iﬁ | l [ | l
em%filfra;om | OTKa3 OTtka3s ! OT1kas3s OTkas
t P 3aTBOpA 3aTBOPHOH MOJBEMHOTO 3aTROpa
sarpaxnexus [ | xamepsl | |oGopynoBanus |
] | |
PaspyuieHue
ELLE (WA | | noaseca J
Henonycrumeie | Pas r]ulenne I | l ]
Y Py Cpois OTtkas O6puiB
[MPOTEYKH Yepes HECYILeH nanana cTonopa enu
| YMIOTHCHUA || KOHCTPYKUMH

Puc. 11.2.9. «/lepeBo orka3zos» BoaocObpoca Huxne-TypHHckoro ruapoysna

(cyenapuu A2)
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HJIU
UCKJIKOYUTEJIBHOE

J

J1oCTaTOYHOCTE HeobxoguMocTh
OTKPBITHA OAHOI0 OTKPBITHA JABYX
npoJiera NPONETOB

l

OTtkaz MO
nposera Nel | |nponera Ne2

_ l
Otkaz MO

Otkaz MO Otkaz MO
nponera Nel | |nponera Ne2

HIIH
- —
O7Ka3 Orka3
JarBopa NnoaAbEeMHOIO
obopyaoBaHMA
_
Orkas3 | Mpesbiwenne NOIbeMHBIMH
Paipyuienne
nonpeca LEenHoro | YCHNUAMH Ipy30110AbEMHOCTH
MeXanu3Ma | | MCXaHH3MaMH I
I HJIH ,
l | 1 . l ]
Ob6peiB Ot1cyTcTBHE OTka3 KM K BAH HE
LETH IEKTPONUTAHHS eKTPOABUTATEIA

Puc. I11.2.9. (npopomxkeHue)
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Otkaz MO
nponera Nel
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OTtkai MO
nponera Ne2

|

OTKa3
3aTBOpa

3aBHCaAHHE
IATBOpA

CpbiB

KJldl1aHa

[P

a3pPYULICHHC

J Hnnbemeﬂ He

[lepekoc
3aTBOpa

OTkpsIthl IBa
npoJjera

1

OT1xas
NIOABEMHOIO
obopynoBaHuUA

I .

e

HJIN
KJIIOYUTEJIBHOE

3aBHCaHHE
3aTBOpa | Otkas

UEMHOIo MEHBILE CHI
MEXaHH3Ma | CONMPOTHBIIEHUSA

Bec 3aTBOpa

[monaBeca YIUIOTHEHHH
Paspyiienue
LIApHHpA
| _ 1t 3aBucauwne
J r——— \_3arsopa
OtcyTcTBHE | | Otkaz O6pbiB
3aKIHHHBAHHE
INEKTPONHTAHHUA | |IEKTPOABHIaTE A enu

Puc. I1.2.9. (okoH4YaHue)
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2.4. AHANTU3 U OLUEHKA PUCKA ABAPUW
I'TC BEPXHE-TA'MNNIbCKOMU MP3C

CoctaB rHAPOTEXHHYECKHX COOPYXKEHHH, 00eCneyuBaIOIIUX TEXHHU-
yeckoe BojocHabxenne Bepxue-Tarunbckoit T'PIC (nanee — BT I'POC):

Bepxue-Tazunvcxui zudpoysen, BKIIOYAKOIHUA BOJOXpAaHUIIMILE, TPYH-
TOBYIO INIOTHHY, O€TOHHbIN BOAOCOpOC;

Bozynvckuu cudpoyszen, BKIKOYAKOUHNHA BOJOXPAHHIIHNILE, TPYHTOBYIO
MJIOTHHY H OallleHHBIH BOAOCOpOC;

T'udpoyzen Ned, Bxmoyaromui npya-oxaagurenb Ned, rpyHTOBYIO IUIOTHHY,
TpyO4aThIi nepenyck, BOQOCIKBHYIO IUIOTHHY;

Coopyxcenus mexnuuecko2o 8000crabicenusn, 00ecrieyuBalolLive 1oa-
yy xonoaHo# Boasl Ha BT I'POC, orBeaeHue Tennon BOAkI, pacCpeAOTOYCHHBIH
BBINTYCK €€ JJIA JIVYIIErO OXJIAXICHHUA;

Jonownaxoomean Ne 2 (3LL1O Ne 2), Bkiawoyasg orpaxzaaiouryio aamoy
H LIaXTHbI€ KOJOALBl H COOPYXEHHSA CHCTEM BHYTPEHHEro H BHEUIHEIO
rugposonoynanenus (I'3Y).

O0s3aTeILHOMY AEKNAPHPOBAHHIO O€30MaCHOCTH MOAJIEKAT COOPYKEHHUS
HanopHoro ¢ponra Bepxue-Tarnnsckout [ POC: BepxHe-Tarunsckoro ruapoysna,
Borynsckoro ruapoysina, sonouulakoorsana Ne 2.

BepxHe-TarnnbCKMn rngpoysen

HexnapupyeMbIMH ABJISAIOTCA COOPY>KEHHUS HANOPHOro (GpoHTa I'MApo-
y3/1a: TPYHTOBAA INIOTHHA, OETOHHBIH BOAOCOpOC.

I pynmoeas nnomuna

Tvn coopyXeHHA — rpaBUTalHOHHASA, OAHOPOJHAS, CYITIMHUCTAS.
[ pYHTBI OCHOBAaHHA — CKajla, CYIJIMHKH.

[TpesbiueHne rpedus nag HITY — 1 M.

JlinHa no rpebHio — 262 M.

[1InprHa no rpebHIo — 15 M.

[Iupuna no nogoise — 61,25 m.

MaxcumasnbHas seicoTa— 12,5 M.

MaxcumansHbid Hanop — 11,50 M.
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Marepnai Tena INIOTHHBI — CYTTIHHKH.

3an0KEHHE OTKOCOB: BepXxoBoro 1 : 2,5; uuzosoro 1 : 1,5.

Tun kpenneHus BepXOBOIO OTKOCA — OAHMHOYHAS MOCTOBas U3 PBaHOIo
KaMHA 110 CJIOI0 1IeOHA M necka TonumMHOH coorBercrBeHHO 0,3; 0,15; 0,15 Mm;
HH30BOIO OTKOCa — IIOCEB TPAaB.

[TporuBopHIETpaLIUOHHEIE H APEHAXHBIE YCTPOHCTBA OTCYTCTBYIOT.

OCHOBHBIE 0COOEHHOCTH KOMITIOHOBKH H KOHCTPYKUHH ILIOTHHBI:

HOBas I'PYHTOBAs IUTOTHHA BBITIOIHEHA B IPUMLIKAHHH K HH30BOMY OTKOCY
CTapOH IIOTHHEL, PEKOHCTPYKLMA BhINOAHEHA B 1958 1. mo npoekrty JIO HHCTHTYTA
« Terno3nekTponpoexT»;

[To rpebHIO NIOTHHEI npoxoauT achansTHpOBaHHaAs aBTogopora (Bu-
CHMCKHH 3anoBeJHHK — 110¢. JIeBuxa — r. KupoBorpan).

bemonnbiu 600ocbpoc

THIT COOPY)XEHHA — BOAOCJIHB NPAKTHYECKOIO NPOQHIIA.

Marepuan — MOHONHTHEIH Xene300€TOH.

KonuyecTBo nnponeroB — 2.

[Iupuna nponera — 10,0 M, popMa ceYeHHs — MPAMOYTOJILHAA.

MaxkcumMansHbId Hanop — 11,0 M, Hanop Ha nopore — 5,5 M.

Inuga — 25,5 M.

[1InpuHa o rpedbuo — 26,35 M.

[{upuna no nogouse — 33,85 m.

[IponyckHas cnoco6HOCTh nponiera — 200 M/c.

CymMmapHas nponyckHas criocobHocts — 400 m¥/c.

[ pyHTHI OCHOBAHHA — CKana.

BonocOpoc npeacrasinsier coboh 6eTOHHYIO KOHCTPYKIIHIO AOKOBOTO THIIA,
pasaeneHHy ObIYKOM TOMUHHOH 2,50 M Ha aBe ceKUHH. TonmuHa AHHLIA
nepeMeHHas ot 4,00 no 2,00 M. B kadecTse NpoTHBOPHIBTPALIHOHHOIO YCTPOMCT-
Ba B 1960 . B OCHOBaHHH BOAOCOpOCaA BHINMOMHEHA IIEMEHTAIHOHHASA 3aBECa B BHJIE
psfa ckBaxuH AvaMerpoMm S50 MM ¢ marom 1 M B IaXMaTHOM NOpAAKe rybu-
HOM | M 10 CKaNIBbHOI'0 OCHOBAHHA.

Borynbckun rnapoyasen

JleknapupyeMbIMH COOPYKEHHAMH THAPOY3Ja ABAAIOTCA: FPYHTOBAA
[JIOTHHA, BOAOCOPOCHBIE COOPYXKEHHH.
I pynmoseas nnomuna

Tun coopyXeHus — rpaBUTALIHOHHASA, I'PYHTOBAA C KAMCHHOM MPHIPY3KOH.
MakcuManbHag BeicoTa — 22,5 M.
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MaxkcumansHbii Hanop — 16,50 M.

JIlnuHa 1o rpedHio — 1003 m.

[1Iupuna 1o rpedHo — 10 M.

[HInpuxa o nogowse — 115 M.

[pyHTBI OCHOBAHHMSA — CYIJIMHKH aJUIIOBHANBHbIE, TYPPHTE H TyPO-
IIECYaHHHKH.

Marepuai Tena IOTHHBI — [bUIEBATHIE CYTJIMHKH.

3anoxxeHue 0TkOCOB — BepxoBoro | : 3, Hu3oBoro 1 ; 2,5;

Tun xkpenaeHns OTKOCOB:

BEPXOBOIro — KaMeHHas Habpocka, TonuHoM 1,0 M mo cioro mebns,

tonuuHou 0,30 M;

HU30BOro — kaMeHHas Habpocka (Ha yuactke I[IKS — [TK9) Tonmuunon

10 8 M. .

[TpoTHBOQHALTPALIMOHHEIC YCTPONHCTBA — IIOHYP M3 CYIVIMHKA BBIMOJI-
HeH Ha yyactke (1K 0 — TIK 6+50) nnunon 650 M, uupuHo#t 15,00 — 30,00 M,
ToauwHHOH 1,00 — 1,20 M ¢ 3a1lL{HTOH BEPXHEro CJI0A IPYHTOCMECHIO TOJIIHHOH
0,40 M H 3y0, a B HEKOTOPBIX CeUeHHAX ABa 3y6a U3 CYIIHHKA BRICOTOH 2,00 M ¢
OTKOCaMH 3aJ10KeHHeM | : 1.

JpeHaxHble YCTPOHCTBA — JIEHTOYHBIH APEHAX WHPHHOHA 5,2 M C
OTBOAAUIMMH ApeHaMH U3 ieOHa inHoH 11 — 14 M ¥ apeHaxkHas nmpu3ma (baHKeT)
M3 KaMEHHOK HaOpPOCKH.

OCHOBHBIE 0COOEHHOCTH KOMIIOHOBKHM H KOHCTPYKIIHH: HOBAs IUIOTHHA
OTCBhINaHa Ha CTAPYIO CYIIECTBYIOUIYIO C YCTPOHCTBOM OameHHOro Bogocbpoca
B JIEBOOEPEXKHOI YacTH. PekoHCTpYKIUA BoinonHeHa B 1957 — 1967 rr. no npoekry
J1IO uHcTHTyTa « TennoanekrponpoexT.

BoodocbpocHnble coopyxcenus

Bopocbpoc npeacraesnsier cobor npsaMOYrojbHyw OalllHIO, BLICOTOH
8,5 M co creHaMu ToguiuHOH 0,7 — 1,5 M, BLIABUHYTYI0 B BEPXHUH Obed H
HaXOAALLYIOCSA 110]] BCECTOPOHHHM JaBJIEHHEM BOABI, TIO3TOMY B CO31aHHH Ha-
rropHoro (ppoHTa He yyacTBrywllyr. Boaocbpoc coeainHeH ¢ HHKHUM ObeoM
TpEeMS BOAOBOJAMH, HMeeT BOAOOOHHBIN Konoael Ha BbiXoae U3 HUX., CyMMapHbIH
cOpocHOH pacxoj yepe3 Bce BogocOpocHble coopyxeHus — 134,2 m¥/c, B TOM
yucie yepes Bogocopoc — 102,4 M/c, 'DC - 32 m’/c.

bawieHHb1i Bogocobpoc:
[ pyHT OCHOBaHHA — CKaJla.
Marepuai — xene300eToH.
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OcCHOBHBIE pa3MepPhbl OTBEPCTHH : 3 JOHHKIX OTBEpCcTHA 2,5X2,0 M, OTMETKA
nopora — 261,50 M; 3 nOBEpXHOCTHEIX OTBEPCTHA 2,5X3,2 M, OTMETKa nopora —
271,80 M.

MaxkcuMansHBIR Hanop — 17,4 M.

CyMmapHas nponyckHasg cnocobHocts — 102,4 m¥/c.

OTBepCcTHA NEPEKPHIBAIOTCA MIIOCKHMH KOJIECHBIMM 3aTBOPaMH.

BonoBoapl: konH4ecTBO — 3; cedeHHe 3 x 3 M KaxIblH, JNTHHA 57 M; MaTe-
pHan — xene300eToH.

3onownakoorsan Ne 2 (3O Ne 2)

Tun 30n0mnak00TBaNa — KOCOrOpHHIH, OJHOCEKLUHOHHEIA, Klace
coopyxeHnui — 1, skcrimyatupyercs ¢ 1967 . 31O neproHayanbHOH NIOUIAABIO
398 ra ObL1 00pa30BaH OTCHINKOH C AByX CTOPOH NEPBHYHbBIX OTPaXKAAIOLIUX 1aMO:
BocTOYHOH IIK 0 — IIK 20 u ceBepnoii IIK 20 - TIK 33. /[Jambb1 neperopoauiu
pycno p. Cubupka B 1Byx Mectax Ha [IK 15 u I1IK 25; peka ¢ Teppuropun 3110
Obla OTBeACHA NMOCPEACTBOM KaHalia B CTapoe pycio. 30101IUTAKOOTBAJ PACCYHTaH
Ha TPH OYepeIH IKCIUTYaTallHH.

B HacTosee BpeMs 3aKOHYEHO COOpPYXEHHE nam6u1 111 spyca Ha-
paliMBaHUA ¢ OTMETKOH rpebua 274,5 M no Bcemy nmepuMetrpy. Bricora or-
paxaalolux gamMo6 cocrasnseTr 4,5 — 29 M. CBo0oaHO#M eMKOCTH 14 CKJIaAHpPOBa-
HHA 30JI0LJIAKOB MPH 3aII0JIHCHHH JI0 ITPOCKTHBIX OTMETOK AOCTAaTOYHO HA 7 — &
et padotsl BT I'POC npu cOBpeMEHHOM BRIXOAE 30/10IIJIAKOBBIX OTXOAO0B.

Koncmpykyus damb

ITo cniocoOy Bo3BeicHHA BCe AaMOBI ABJIAIOTCA HACKIITHBIMH, BO3BOAMMBIMH
[IOCIIOMHOH OTCBINKOM I'PYHTOB HACyX0 ¢ MOCIEAYIOUIUM YIUIOTHEHHEM. Oc-
HOBaHHEM aMO CIIYXAT €CTECCTBEHHBIE I'PYHTHI (CYITIMHKH, 1IcOCHBb, CKaJjla) H
TEXHOICHHBIA HAMBITBIA 307101L1aKOBLIH MaTepual (311IM).

IIpomueogunempayuonnvie ycmpoucmea 3LI0:

nepsuuHas amM0a UMeeT CyrmUHMCTBIR 3KpaH TonmuHon 2 — 10 M ¢o
CTOPOHBI BHYTPEHHETO OTKOCA; B MEPEXOJHBIX CJIOAX Ha JaMbax HapauiHBaHHUSA
TaKXe NIPEAYCMOTPEH CYTIIMHHCTBIH 3KPaH;

cTposwasacs namba Hapauusauua Il apyca orceimaercs u3 cnabo-
[IPOHHLIAEMOI0 CYIJIMHKA H CIELHAJIBHBIX IPOTHBOHIBTPALIHOHHBIX YCTPOHCTB
HC UMEET.

K BHemnum ¢akTopaM NpUpPONHOTO XapaKTepa, CNOCOOHLIM HHH-
LHHPOBATh aBapHuu AcKIapupyemoix coopyxeuun BT ['POC, cnenyet oTHeCTH:

KapCcTO0Opa30BaHHUE B OCHOBAaHMH BepxHeTarnabCcKoH MJIOTHHBI,

YBEIHYEHHE MAKCHUMAJbHBIX PacXol0B NMPHUTOKA JOXAECBLIX MAaBOJAKOB B
BofoXpanunuiax Bepxue-Tarunbckoro H Borynsckoro ruipoy3nos.
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K BHemlHHMM ¢akTOpaM TEXHOMCHHOI'O Xapakrepa, CrOCOOHBIM HHH-
LIMMPOBATh aBapHH AcKiiapupyeMbix coopyxeHud BT I'POC, cnenyer oTHECTH:

BOJIHY NNPOPEIBA, BO3MOXHYIO IIPH 0TKa3e (pa3pyuICHUH) 3¢MJISHOH TLIO-
THUHBI BOryJIbCKOIO rugpoyana;

TPAHCIIOPTHLIE aBapHHM Ha aBTOA0pOrax, NpoXoAsLIUX 10 rPeOHAM IJIOTHH
Bepxue-TarnabCkoro H BoryisCkoro ruJipoysios;

[IPOPHIB 30JIOLIJIAKOTIPOBOAA, MPOXOAALLErO Mo rpeOHI0 MmIOTHHBI Bo-
I'YJIbCKOIO rHApOYy3a;

TEPPOPHUCTHYECKHHA aKT, BEPOATHOCTb KOTOPOrO0 B HACTOALLEE BpEMA
HEBO3MOXKHO HCKJIIOYHUTH BBHAY CIIOKHOM MOUTHYESCKON 0OCTAHOBKH B MHPE H B
Poccun.

AHanu3 0COOEHHOCTEH KOHCTPYKTHBHBIX PEIIeHHH M 3KCIUIyaTalUH
I'TC Bepxne-Tarunsckol I'POC no3BonseT npeanoNokHTh, YT0 OCHOBHBIMH
BHYTPEHHHMH (akTopaMH, 00yClaBIMBAIOIIUMH BO3MOXHBIE aBapHH, MOTYT
ObITE:

NOTEPSA YCTONYHUBOCTH OTKOCOB I'PYHTOBBLIX IUIOTHH FHAPOY3JIOB H
orpaxaamouien 1aMmOonl 3onounakoorsana Ne 2;

notepa GUALTPALIHOHHON NMPOYHOCTHU I'PYHTOB TeJa IUIOTHH H J1aMOBbI;

norepa GUIbTPALHOHHOH NMPOYHOCTH IPYHTOB OCHOBAHHUA IUIOTHH H
naMOBKI;

OTKa3sl JIEMEHTOB 000pya0BaHHUA BOAOCOPOCHLBIX COOPYXEHHM THAPO-
Y3JIOB M 30JI0LUIAKOOTBAJA.

[TepeuncneHHbie BHEILHHE H BHYTPEHHHE (AKTOPEI MOI'YT HHULIHHPOBATh
aBapHWH, pa3BHBAIOLLHECH M0 CIEAYIOLLIMM CLIEHAPHSM, pe3yJIbTaTbl pPACCMOTPEHHA
KOTOPBIX NPHBEACHBI HHXKE.

BepxHe-Tarunbckun ruapoysen

Cuenapuii 1.1: paspywenue cpynmoesou niomunsl Bepxne-Tazunvckozo
2uopoy3na, BO3MOXHOE 10 BHEUIHHUM MPHYHHAM (NIPOPHIB HANIOPHOro (PpoHTA
Borynbckoro ruapoyasna, TeppoOpUCTHYECKHH aKT, KpYNHAas aBapusa Ha aBTO/10pOre,
NpOXOAALIEH N0 rpeOdHI0 TUIOTHHBI) HIIM BHYTPEHHUM NpUYHHAM (IIOTEPS YC-
TOHWYUBOCTH OTKOCOB, HAPYLIEHHE (PUIBTPAUMOHHON MPOYHOCTH I'PYHTOB TeJia
/UM OCHOBAaHHSA IUIOTHHBI), MPUBEAET K 00pa30BaHUIO MPOpaHA U BOJIHEI
IpOPbIBA, PACIPOCTPAHAIOLIEHCA BAOJD P. Tarui, 3aTOIUICHHUIO 3HAYUTEIbHON Tep-
PUTOPHH, COLHAIBHOMY, MaTEPHAJILHOMY H 3KOJIOTHYECKOMY YylUepOy; Npu-
OpPHUTETHAs BHEILUHASA IPHYUHA aBAPHH IPYHTOBOH IUIOTHHBI BepxHe-TarunsCckoro
FHAPOY3J1a — IPOPRIB HAMOPHOTO (PpoHTa BOTIyNILCKOIO rUApoy3iia; MPHOPHTETHAS
BHYTPEHHSA MPUUNHA ABAPHUH — HAPYILEHHE QUIbTPALMOHHON IIPOYHOCTHU IPYHTORB
TEJ1a IUIOTHHBI HA KOHTAKTE € BOAOCOPOCHBIM COOPYXEHHEM.
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Cuenapuit 1.2: omxkassl 31emenmog obopyooeanus 6000cbpocHO20
COOPYICEHUA 2UOPOY31a TIPHBEAYT K IIepelIUBY uepe3 rpeObeHb IPYHTOBOH IJIOTH-
Hel BepxHe-Taruneckoro rupoysia, nocjieaywiieMy pa3meiBy rpebus, obpa-
30BaHHMIO MpopaHa H BOJIHBI NPOPHIBA, PaclpoOCTpaHAIOLIEHCa BAOAb p.Tarun,
3aTOIJIEHHIO 3HAYHUTENBHOW TECPPHUTOPHH, COLMAJIBHOMY, MAaT€pHaJibLHOMY H
IKOJIOTHYECKOMY yuiepOy; oTka3 G6eroHHOro sogocbpoca MoOXKeT NMpoU30OHTH
BCJICACTBHE IOTEPH BHEIUHETO JJIEKTPONHUTAHHA, OTKA30B 3JIEMEHTOB MEXa-
HHUYECKOT0 000pya0BaHUA BOAOCOpOCA, NOTEPH CTATUUECKON YCTOHYHBOCTH BOJIO-
cOpoca Bcnencreue crapeHud 0eToHa uiM 00pa3oBaHHA TPELIHH, a TAKXKE IPH
TEPPOPHUCTHYECCKOM aKTE; IPHOPHUTETHOM NPHYHHOH OTKa3a BogocObpoca cnenyer
CYHTATh TEPPOPHCTHUYECKHH aKT.

Borynbckun ruapoysen

Cuenapuii 2.1: paspywenue 2cpynmoesou naomunvl Boeynrvckozo
2uOpoy3na, BOSBMOXHOE 110 BHECIIHHUM NPHYHHAM (TEPPOPHCTHYECKHH aKT,
KpynHas aBTOMOOHJIbHasA aBapusA, pa3pylICHHE MarucTpaJbHOro 30J011J1a-
KOMIpOBOAA, NPOXOAALIEro no rpebHi0 rpyHTOBOH TUIOTHHBI) WM BHYTPEH-
HUM MpHYHHAM (NOTEPA YCTOMYUBOCTH OTKOCOB, HAPYUICHHE QUIBTPALIMOHHOMN
MPOYHOCTH I'PYHTOB Te€Jia H/MJIX OCHOBAHHUSA TUIOTHHBI), IPHBEIET K 00pa3oBa-
HUIO IpOpaHa U BOJIHBI POPHBIBA, pacnpocTpaHsiouleics B BepxHe-Tarunsckoe
BOOOXpAHHIIMILE; BBUAY HE3HAYUTEIILHOTO MIPEBLILLIEHHS OTMETKH IrpebHs mio-
THHbI BepxHe-Tarunanckoro rugpoysna vag HITY nossinienue yposus B Bepxue-
TarunbCKOM BOOOXPAHMIIHILE, JOCTHTHYB OTMETKH I'peOHA rpyYHTOBOH TUIOTH-
HBI, IPUBEAET K MEPEIIUBY H NOCICAYIOUIEMY 00pa30BaHHIO MPOpPaHa B ILIOTH-
He BepxHe-TarunbCKoro ruapoysina; BojiHa npopsiBa U3 BepxHe-Taruasckoro
BOJOXPAaHUIHIIA NPHBEAET K 3aTOTUICHHIO 3HAYUTEIBHOH TEPPHTOPHH, CO-
IHAJIbHOMY, MaTEpPHAJILHOMY H JKOJIOTHYECKOMY ylueply; KpoMe TOro, paspy-
LIIEHHE TPYHTOBOM IUIOTHHBI BOTybCKOI0O rIpoy3Jia o IpyuYHHaM, HE CBA3aH-
HbIM C MarucTpanbHbBIM 30JI0LIJIAKONPOBOAOM, BBI3OBET €ro pa3phiB, UTO,
B CBOIO O4YEpPENb, BI3OBET NMpPEKpalllcHHE NOAAYH NYJbITEI HA 30J101LJIAKOOTBAJI H
€ro OCTaHOBKY; NPHOPHUTETHBIEC TPUYHHBI aBapHH TPYHTOBOH NIOTHHB! Bo-
IyJI5CKOTO HAPOY3J1a — BHELIHHE TEXHOTEHHbIE BO3AEHCTBHS (TEPPOPUCTHYECKHI
aKT, aBTOMOOHNbHAA aBapuUsA) U BHYTPEHHUE NPUYUHBI — HapylleHHe Hunb-
TPALMOHHOH NPOYHOCTH I'PYHTOB TEJA IUIOTHHBI B 30HE MPUMbIKAHHA K BOJO-
COPOCHOMY COOPYXEHHIO.

Cuenapni 2.2: omkas 6000cOpocH020 COOpYH#CeHus B IABOJOK IIPHBEAET
K NepenuBy yepes rpedeHb IOTHHBI BOrynsCkoro ruipoysna, nocieayroniemMy
pa3MbIBY IpeOHs ¥ 00pa3oBaHHMIO NMpOpaHa; Aajnee aBapuiiHbIi npouecc Oyaer



88 CTN BHUWUI 210.02.HT-04

pa3BUBATLCA MO CUEHApHIO 2.1 ; 0TKa3 banieHHoro Bogocopoca MOXeET IPOU30OHTH
BCJICACTBHE HAPYLICHHUA BHCLIHET O 3NICKTPONHTAHHA, 0TKA30B 371eMEHTOB MEXa-
HHYECKOro obopyaoBanus BoxocOpoca, moTepH CTaTHYECKOH YCTOMYHBOCTH
BogocOpoca BcieACTBUE cTapeHHs OeToHa MM 00pa30BaHUA TPELIHH, a TAKXE
NpH TEPPOPHUCTHUECKOM aKTe; NMPHOPUTETHON NPHYHUHOM OTKaza OalICHHOTrO
BoaocOpoca cliexyeT CYMTATh TEPPOPHUCTHYESCKHH AKT.

3onouwnakoorsan Ne 2

Cuenapuii 3.1: noxkanvHoe paspywenue ozpaxcoarowen 0ambvl 3010-
waakoomeana NpUBeAeT K 06pa30oBaHHUIO NMPOpaHa H BRIOPOCY MACChl BOABI U
TEXHOI€HHOIo CejIf M3 BOAb CHCTEMEI 1 3Y M 30J0LIIAKOBBEIX MATEPHUAJIOB 3a
npeaene 310, 3aTonneHnIO H 3arpA3HEHHUIO TEPPUTOPHH BAOJIL CTAPOIo pyciia
p. CHOHpKH, IKOJIOTHYECKOMY H MaTepHaJIbHOMY y1IepoOy.

[TpHuKHbI TIOKAJNILHOTO pa3pyllieHH orpaxaarouei nam6s1 31LO:

[10TEPA YCTOMYHBOCTH OTKOCOB AaMOb! HapallliBaHHA,

norepsa GUNbTPALHMOHHON IPOYHOCTHU I'PYHTOB TeJ1a 1aMOBI;

noteps PUIbTPaLHOHHOK NPOYHOCTH TPYHTOB OCHOBaHUS 1aMObl;

TCPPOPHCTHYECKHH aKT.

Cuenapuii 3.2: omka3 6000C6pOCHbIX COOPYIHCEHUU 30I0UWNAKOOMEANA
MPUBEAET K MEPENUBY uepe3 rpedeHs orpaxaaromed 1aMObl, NOKaJILHOMY €€
pa3pyLIEHHIO B MECTE NMOHMKEHHA OTMETKH rpebHs, o6pa3oBaHuio npopaHa U
[anee 1no cueHapuio 3.1; npuyMHaMHu otkasa BogocOpocHbIx coopyxeHui 31O
MOT'YT OBITh: pa3pylLIeHHE BOAOCOPOCHOIrO KONOAUA BCACACTBHE AABJICHHUA JIbJA,
BOJJHOBOI'O BO3AEHCTBHSA, NOTEPH YCTOHMYHUBOCTH KOHCTPYKLHH; aBapH4i
30JI0LLIAKO0TBAJIA BCJIEACTBUE OTKAa3a BOAOCOPOCHBIX COOPYXEHHI MallOBEpO-
sAITHA, TOCKONBKY pe3epBHast eMKoCTs 31O Ne 2 nocraroyHo Benuka (IpaKTH-
4YECKH A0 NPOEKTHON OTMETKH YK€ BO3BeAcHBI 1aMOBI HapamuBauus 11 spyca),
OJHAKO NMOJIHOCTBLIO HCKITIOYUTE BO3MOXXHOCTh BO3SHHKHOBEHHS H Pa3BUTHA aBa-

puu 31O no naHHOMY CLICHAPHIO HEJIB3A.

[Tpu ananuse BO3BMOXHBIX CLIEHAPHEB BO3SHHKHOBEHHUS H Pa3BUTHS aBapHH
Ha FHAPOTEXHHYECKHUX coopyxeHuax BepxHe-Tarunsckoi [POC cneayer yuuThi-
BaTh KACKaTHOCTh UX Pa3MELLECHHA :

nepebiu kackao obpa3oBaH npyaom-oxyaaaureiem Ne 4 4 BepxHe-Tarumns-
CKUM BOJOXPAHHIHULUEM;

emopou kackad obpazoBadH BorynsckuM n BepxHe-TarmnsCkum BOIO-
X paHHITHILIAMH.

Ha puc. I12.10 npuseneHa oOmias cxemMa pasBUTHsS aBapUil Ha I'MApO-
TeXHUYECKUX coopyxeHusx Bepxue- Tarwibckoit [ POC ¢ yueToM kackaHOCTH MX
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Orkas OTtkas
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BoaocOpoca MAOTHHbI B

Puc. [12.10. Obuias cxema passutua aBapuii Ha 'TC BT I'P3C ¢ yueToM KackagHOCTH
pasMeLLEHHSA COOPYKEHUH

pacnoysioKeHua. BJIOK-CXeMpbl pa3BHTHA aBaPHHHBEIX MPOLECCOB IO CLIEHAPH-
M aBapH#, Bo3MOXHbIX Ha I 'TC Bepxue-Tarunsckoit 'POC, npeacrasiaeHsl Ha
puc.I12.11 n I12.12.

JKCNEPTHOE PaHXXHPOBAHHE 110 YPOBHIO PUCKA aBapHiH, BOZMOXHBIX Ha
IEK1apHpyEMBIX COOpYXKeHUsX Bepxue-Tarunsckor 'PIC, BEINONHEHO cornac-
HO «MeToAMYEeCKHM yKa3aHUAM M0 IIPOBEACHHIO aHaJIM3a pHCKAa aBapHil IH-
POTEXHHUYECKHUX COOPYKEHHN» [22].

B 1abn. [12.2 npuBeaeHB! pe3ynbsTarhbl 3KCIEPTHOIO PaHXHPOBaHHS aBapHH,
BO3MOXHBIX Ha [ TC Bepxue-Tarnnsckoit 'PIC, 1o ypoBHI0 BEPOATHOCTH pea-
JIM3alMH H NOCNEACTBHH. MaTpHila Ka4eCTBEHHON OLEHKH pucKa aBapuid I'TC
Bepxue-Tarunsckon ' POC npuBenena B tadm. [12.3.
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Puc. I12.11. Biok-cxeMa aHaIM3a ycIoBHii BOBHHKHOBEHHS H Pa3BHTHA aBapUH
na ['TC Bepxue-Tarunsckoro u Borynsckoro ruapoysnor BT I'POC.
Cxema 1. Cyenapuu 1.1, 1.2, 2.1, 2.2

PesynbraThl Ka4eCTBEHHOH OUCHKH PHCKAa aBapHH I'MAPOTEXHHYCCKHX
coopyxennit Bepxue-Tarunsckoit [POC BBIMALAT ClIEAYIOUIUM 00pa3oM :

BBICOKHH YPOBEHb PHCKA UMEIOT cyeHapuu 1.1 u 2.1 — COOTBETCTBEHHO
pa3pylleHHe rPYHTOBO#H IU10THHEI Borynsckoro 1 Bepxhe-Tarnisckoro raipoysia

BCJIEICTBHE BHEILIHMX WM BHYTPEHHHX IIPUYHH;
CYLLECTBEHHBIH YPOBEHb PHCKA HMEIOT cyenapuu 2.2 u 3.1 — 0TKa3 BOAO-

cOpoca 1oTHHEI Borynbckoro rupoysia B 1aBOAOK H JIOKalbHOE pa3pylICHHE
orpaxaarouiel 1amMos! 3ono1nakooTsana Ne 2;
CpeLHHUil yPOBEHb pHCKa HMeeT cyenapuii 1.2 — oTka3 Boaocopoca nio-

THHBI BepxHe-Taruiasckoro roipoy3iia B NaBOAOK;
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JlokanbHoe I I Orkan
pa3pYLUEHHC Ol PaXK- BOOOCOPOCHBIX TeppopucTHyecKHH
naroileH n1amObl COOpYXEHHH aKT
110 BHYTPEHHHM 30J1011/1aK00TBANA
[IpUYHHAM l I
}

l BetOpoc 3a npeaensl 3aTonneHHe U 3arpsA3-
PaspyuleHHne yqyacTka 31HO Maccw Bogsl ol HeHHE 3010111 0a-
orpaxgarouiei gaMObl H TCXHOIeHHOTO Cehs KOBbIMH OTX0JlaMH

31O 30J101LUTAKOBBIX F [10MMBl CTAPOro pycna
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OcranoBka
F3HIO

- - X f . - 1 - '-
Ry e
A L
At
R

fﬁ%ﬂﬁfﬁﬁﬁ.ﬁ?@f I
A A S

'f_:
8

&

5
e
2f0

Py ;:.. Sy ' s '+
R

Puc. [12.12. bnox-cxeMa aHann3a ycnoBuid BO3HHKHOBEHHS H Pa3BUTHA aBapHi
Ha 3oaouuiakooTBajie Ne 2 Bepxne-Tarunsckon I'POC.
Cxema 2. Cyenapuu 3.1, 3.2

HU3KHH YPOBEHb PHUCKA MMEET cyeHnaput 3.2 — OTKa3 BOAOCOPOCHBIX
coopyxenni 31O Ne 2.

KonuyecreenHas OleHKa pHUcKa aBapui, BO3MOXHBIX Ha JeKapupye-
MbeIX ['TC, BeINOIHEHA COMAacHO «METOAHYECKUM YKa3aHHAM M0 NMPOBEACHHUIO
aHaJIM3a PUCKa aBapHH I’ ApOTEXHHYECKHUX COOPYKEHUIY [22] C UCTIONIb30BAHHUEM
METO/1a aHaJIH3a «aepeBa OTKa30B». «JlepeBo 0TKa30B» WA cyeHapus 2.1 Ha-
nboJice ONacHOH MO MOCNEACTBUAM aBapHu npuBeAcHO Ha puc. I12.13. dpar-
MEHT «JepeBa OTKa30B», OTHOCALUHNICA K cyeHapuio 2.2 — OTKa3 T'PYHTO-
BOH IUIOTHHBI BOrynbckoro ruapoysna BCIEACTBHE NEpeNiMBa ycpe3 rpebeHb
IUIOTHHBI — 0TMeY€EH Ha pHc. I12.13 kypcuBoM. Tabn. [12.4 conepkUT YHCIIEH-

Hbl€ 3HAYEHHA CPCAHEr0I0BBIX BEPOATHOCTEN OTKA30B AJI8 3JIEMECHTOB JaHHOTO
«JIepeBa OTKa30BY.

Pewenue «aepesa oTka3oB», NpuBeaAecHHOro Ha puc. 112,13, npoussoaurce
1o CJAEAYIOWHM popMynaM :

P2.l =P2.I.l +P2.I.2+P2.l.3+P2.l.4+P +P

2.1.5 2.1.6 2

P,,=P, P

2.2 2.2.1 22.2°
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Tabauya ll2.2

MaTpHua 3KCcnepTHOro paHKHUpPOBAHHA ABapHH
I'TC Bepxue-Taruanckoii I'P3C
N0 YPOBHI0O BEPOATHOCTH pPeanM3allH¥ H MNOCAeACTBHH

JKCIIEpTHaA
JKCIepTHas OlLIEHKA

Kpatkas xapakrepucTHKa OLICHKA YPOBHSR
BEPOATHOCTH
CLIEHApHUA MOCNEACTBHMA
CLiEHapHs
aBapHH
Pa3pylueHHe rpyHTORBO#H MIO- Becema
TUHBI BepxHe-Taruneckoro BO3MOXXHO
rUApPOY3Ja BCEACTBHE BHELL- 3
HHUX WJIH BHYTPEHHHUX MPHYMH Cpenﬂgu
M~ T P yucp
1.2 | Otka3s Bogocbpoca NNOTHHBI Mano BepoATHO
| BepxHe-Tarunsckoro ruapo- |
y3Jia B MaBOAOK
2.1 | Pa3pywenue rpyHTOBO#MR nio- BeceMa BO3MOX-
TUHBI Borynsckoro rugpoysna HO
BCJIEACTBHE BHEIUHHX HIIH
BHYTPEHHHX MPHYUH 3HAYHTEb-
B E— —~  HbIH yluepd
2.2 | Orka3 BogocOpoca MmIOTHHBI Mano BepoaTHO
Borynsckoro ruapoy3sna B a-
BOJIOK
3.1 | JlokanbHOe pa3pylleHHe orpa- BepoAaTHO OTHOCHTE/b-
xparoumeit 1aMob1 31110 Ne 2 HO MaJbli
3.2 | OTtka3 BOHoCOpOCHBIX COOpY- Maino BepOATHO ymepo
xeHuit 31O Ne 2
Tabruya I12. 3

Matpuua xauvecrseHHol oueHkH pucka apapuit I'TC
Bepxue-Taruasckoft I'P3C

BepoATHOCTE ] o n()CJIE:ﬂ,CTBHH aBapHH ) ! _—:
dBapyH HECYLLECTBEHHBIC MaJIble CpelHHe jLBHa‘IHTEHbHHE
BecbMa BO3- C B A A
MOXXHa (1.1) (2.1)
|
BeposTha D (SBI ) B A
Mauio BeposT- D D C B
Ha (3.2) (1.2) (2.2)

O6o3HaueHUA YpPOBHeH pucka aBapuii: A — BBLICOKHMH, B — CyliecTBeHHBIH,
C — cpennnit, D — Hu3kui. B kpyraeix ckoOkax yka3aHs! HOMepa CLUEHApHEB aBapHid.
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Tabauya [12.4
PesyanTaThl peuieHMn «aepeBa 0TKa30B» ANA TFPYHTOBOH

nAOTHHLI Boryjanckoro ruapoysaa

A kel — __-_-—-1—_--——-

DNeMeHT Cpeanerozo-
«aepesa Xapalc'r CPUCTHKA IICMCHTA BasA BCPOAT-
«ACPCBA OTKa30B» HOCTE OTKaA3a.
OTKA30B»
l/ron
2.1 OTKa3 rpyHTOBOM IIIOTHHEI Boryne-
CKOro rdpoy3Jjia Mo BHYTPEHHHM H
| BHCIUHHUM MNPHYUHAM (3a HCKIIOYE-
HHEM MepesiuBa yepe3 rpedeHs Iwio-
TUHBI ) 107
2.2 [Tepenus 4yepes rpebGeHb MPYHTOBOMN
[UIOTHHBI Borynsckoro ruapoysia 107 |
2.1.1 [Toreps  YyCTOMYHBOCTH  OTKOCOB |
TPYHTOBOH TIUIOTHHBI Borynasckoro
ruapoysina 107
2.1.2 | HapymeHnne GpmibTpalMOHHOH Mpoy-
HOCTH TPYHTOB TeJa TUIOTHHBI 10
2.1.3 Hapymexne GpUNbTpallHOHHON MpoOY-
HOCTH IPYHTOB OCHOBAHHA TUTOTHHBI 107
2.1.4 TeppopHucTHUECKHMH axT 107
2.1.5 ABapHs Ha aBTOnOpOre 107
2.1.6 | IlpopeiB 30n0mIIAKONPOBOMA, MpPO-
XOMALIErO MO rPpeGHIO TOTHHDI 10~
2.2.1 OTka3 Bojnocbpoca 10"
2.2.2 | CBepxpacyeTHbIH MaBoOAOK 10

3necw P, P,., — CpenHeronoBble BEPOATHOCTH peaM3aluy COOBITHI —

3NIEMEHTOB «I€PEBA OTKA30BY; PH 3TOM 3Ha4eHua P, ,P, ., P, . onpeaensor-

CA pacyeTHbIM myTeM no Meronuke R. Fell, pekomennosannoit «Meroanuec-
KHUMY YKa3aHHAMH MO NPOBEACHHUIO aHANH3a PUCKA aBapHii rHAPOTEXHHYECKHX
COOpYXKEHHI» [22] NN rPYHTOBBIX IUIOTHH M Aam0, 3HayeHHs P, PP, .,
P,, — 10 JIUTEPaTypHbIM JaHHBIM, 3HAY€HHE P, ., — 10 FTHAPONIOrHYECKHM JaH-
HBIM MPOEKTa COOPYXKEeHHH, 3Hauenus P, u P, —no ¢opmynam, npuseaeHHLIM

BBIIIIEC.
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OTka3 rPYHTOBOH TUIOTHHAI 2.1
Boryneckoro ruapoysna

L =77
|

HIINA
[ Otxa3 no BHyTpeHHUM OT1Ka3 110 BHEIHHUM
NPHYHHAM IpHYHHAM
HJIN
2.1.1 | 2.1.2 2. 2 | —I 2.1.6
HOTCPH HapymcHH e B P R e A e A A npopblg

YCTOHYHBOCTH GHASTPAUHOHHOM 30/101aKOIIPOBOAA,

_ OTKOCOB I IIPOYHOCTH I'PYHTOB npoxoaswero no

TeNa MIOTHHDI rpebHI0 NJIOTHHBI

2.1.3 a4 | L —— 2.5
Hapyuwienue TeppopHcTHUeCKHii [ Asapns na
GuasTpalHOHROH AKT 8BTOJ0pOre |

[IPOYHOCTH I'PYHTOB

L.

Puc. [12.13. «lepeBo oTka3oB» s cyenapuee 2.1 v 2.2 apapuit ['TC

Pe3ynprarhl pac4eTOB MOKA3aJIM, YTO CPEAHETNON0BaA BEPOATHOCTH pEalM-
3allMK Hanbosee 0MacHoro Mo ypoBHIO PUCKA M MOCIEACTBHA CUCHAPUS aBapHH,
BO3MOXHOTO Ha THAPOTEXHHYECKHX coopykeHuax Bepxue-Tarunsckoi 'PIC, -
OTKa3 'PYHTOBOH IJIOTHHBI Borynbckoro ruapoysna (cyenapuu 2.1) — COCTaBIA-
€T BEJIHYHHY

P. =107 1/ron.

2.1

CpeanerogoBas BEpOSTHOCTb OTKa3a PYHTOBOM IIJIOTHHBI BOTyJIbCcKOTo
I'HApOY3J1a BCIEACTBHE 0TKa3a Bonocobpoca (cyenapuu 2.2) COCTaRNAET BETHYHHY

P, = 1077 1/ropn.

«JlepeBo O0TKa30B» And cyenapues asapuu 1.1 u 1.2 (pa3pyuieHHe rpyH-
TOBOH INOTHHBI BepxHe-TarunbCkoro rupoysna BCICACTBUE BHEUIHHX HIU
BHYTpEeHHHUX npH4HH (1.1) U nepenus yepes rpebeHp MIOTHHB! B NABOJOK IPH
oTka3e Bogocbpoca (1.2) coorBeTcTBeHHO) IpHBeacHoO Ha puc. [12.14. Betsb
«JlepeBa O0TKa30B», OTHOCALIAACA K IIPOPBIBY HaropHoro ¢poHTa Borynsckoro
rHpOYy3Jia, OTMEYCHA Ha PUCYHKE XXUPHBIMM JIMHUAMH M KypcHBOM. B Tabu. [12.5
COZIEPKATCS pe3ybTaThl PELICHUS JAHHOTO «AEPEBA OTKA30BY.
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OTKa3 rPYHTOBOM MAOTHHKI 1.1

Bepxue-Taruabckoro ruipoyana

—

OTK43 00 BHYTPEHHHM OTka3 N0 BHEUIHUM
NIPHYHHAM MPHYHHAM

HJIH

[loTepsa Hapyuienue
YCTOHUHBOCTH ¢unsTpallHOHHON

OTKOCOB IIPOYHOCTH I'PYHTOB
TCa NIIOTHHBI

1.1.3 |
Hapywenue Teppopucruueckuii | | ABAPHA Ha
| ¢unprpauHoHHoOM aKT aBTOAOpOre

NPOMHOCTH IPYHTOB
OCHOB3aHUA NJIOTHHHI

Puc. I12.14. «lepeBo oTka3oB» mns cyenapues 1.1 wn 1.2 apapuii 'TC

OTtka3 orpaxaawuieit xaMObI

sonouriakoorsana Ne2
HIIN
3.1 3.1.4
Otkas no _l TeppopucTHueckHii
BHYTPEHHHUM -
NPHYHHAM |

3.1.1 L 3.1.2 1 343
[loreps HapyiueHue Hapywenue |
YCTOMYHBOCTH puasTpaHOHHOH ! G uabTpaUHoOHHOM
OTKOCOB JIaMObI NpOYHOCTH I'PYHTOB IMPOYHOCTH I'PYHTOB
l Tena jgaMOBbI OCHOBAHHS JaMOLI
—_ SE— e

Puc. I12.15. «/lepeso oTka3oe» ansa cyenapues 3.1 n 3.2 asapuii 3UIO Ne 2
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Tabnuya 112.5

Pe3ynanTaThl pellieHHSA «IepeBa 0TKa30B» I 'PYHTOBOH NJIOTHHBI

BepxHe-Tarnabckoro ruapoyaia

JNEMEHT
XapakTepHCTHKA TEMEHTA
«aepeBa
«JAepeBa OTKa30oB)

OTKaAa30B»

CpeaHeronosas
BEPOATHOCTH
oTkasa, l/roxn

1.1 j Orka3 rpyHTOBO# NIOTHHB BepxHe-

Tarunsckoro ruipoy3sia no BHyTpPEH-

HHUM H BHEILIHUM NpHYHHAM (33 UC-

KIMOUYEHHEM NepesTNBa Yepes rpeOcHb .

| TUIOTHHBI) 1O
1.2 | Tlepenus uepe3 rpeOeHb rPYHTOBOM

niIoTHHEI BepxHe-Tarunbsckoro rua- 1077

poy3ina
1.1.1 | Tloreps ycTOMYHBOCTH OTKOCOB I'PYH-

TOBOM INIOTHHBI BepxHe-Tarnnbckoro 10°°

rMApoy3Ja
1.1.2 | HapyweHune ¢punbTpallMOHHOMN Npou-

HOCTH IPYHTOB T€J1a IUIOTHHBI 107

HapyiueHue QunbTpaLiMOHHON NpOY-

HOCTH I'PYHTOB OCHOBAHHA IUTIOTHHEI 1073
1.1.4 | TeppopHCTHYECKHH aKT | 107
1.1.5 | ABapus Ha aBTOAOpOTreE 107
1.1.6 | ITpopsiB HanopHoro ¢ppoHTa Boryns-

CKOTr'o ruipoy3na 1073
1.2.1 | Orka3 Bonoc6poca 107

107 |

1.2.2 | Caepxpac4yeTHbIH NaBOAOK

CpeaHeronosas BEPOATHOCTD NPOPLIBa HaMmopHoro ¢pponrta Borynbckoro
rHAPOY3Jia COCTABJIAET

P,=P, +P, =~ P =10°1/rog,

[MOCKOJbKY P, , Ha YeThIpe nopAakKa MeHblue P, .
TakuMm o0pazoM, cpeHEroaoBas BEPOATHOCTbL peaiu3alMH CLEHapHs
KpYITHOH aBapHH, BO3MOXKHOH Ha BepxHe-TarunbeCkod rpyHTOBOH IUIOTHHE H
XapakTepH3yeMON BLICOKHM YPOBHEM pPUCKa — OTKa3 IPYHTOBOH IUTOTHHBI Bepx-
He-Tarunbsckoro ruapoysina (cyenapuu [.1) COCTaABASAET BEIUUHHY

P = 10 1/rogm.
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Tabauya I12.6
PesyabTaThl peltedHs «aepesa 0TKA30B»
ans sonounakoorsana Ne 2 BT I'POC

SeMeHT Cpennerono- |
« 1epepa XapaKTepUCTHKA 3JIEMEHTA Bas BEPOAT-
P «AepeBa OTKa30B» HOCTh 0TKa3a,
0TKa30B» U/ron
OTka3 orpamnalomeﬁ nam6s1 3110 10

Ne 2 110 BHYTpEHHHM H BHEUIHHUM
NpUYHHAM

OTKa3 Bo,uocﬁpocrmx COOpYXKEHHMN
31O Ne 2

3.1.1 [ToTeps yCTONYHBOCTH OTKOCOB OF-
paxaaroumed gaM6bu 31O Ne 2

3.1.2 | HapymeHHe ¢punbTpallHOHHON
NPOYHOCTH I'p gumn Tena orpax-
garomet namMobl 31O Ne 2

3.1.3 HapylmeHne GpuibTpallHOHHOM
NPOYHOCTH IPYHTOB OCHOBAHHA OT-
paxcnaromer namOos1 3LLO Ne 2

3.14 Orka3 orpamnammeﬁ gaM6p1 3O 10°
Ne 2 BcnencTBue TeppOpPUCTHYECKO-
[ ro aKkTa

CpeaHeronoBas BEPOATHOCTb OTKa3a IPYHTOBON MIOTHHBI BepxHe-
Taruneckoro ruapoy3sna BCIEACTBHE 0TKa3a BoaocObpoca (cyenapuu 1.2) cocrapin-
€T BEJTHYHHY

P ,=1071/ron.

«JlepeBo 0TKa30B» W14 30J101UT1aKko0TBaNa Ne 2 nipeacranieno Ha puc. [12.15.
B Tabn. I12.6 copepxarcsa pe3yabTaThl pPELIEeHHA NAHHOTO «JIepeBa OTKa30BY,
BLITIONTHEHHOrO 1o dopmyne

P3.I - Pll.l t PJ.I.Z t+ P3.l.3 + P3.]‘4 )
3nech P P

115 Py 55 P ;— CPEAHErOIOBbIE BEPOATHOCTH OTKA3a 'PYHTOBON
namOobl orpaxaeHus 31O Ne 2 no npuynHaM HapylLIeHUA YCTOHYUBOCTH OTKOCOB,
GUIbTpaLMOHHON MPOYHOCTH FPYHTOB TeNa M OCHOBaHHSA JaMOLl. 3HaYeHUA P, .,
P, ,, P, , MOITy4eHbl C YYETOM [1EPHOAA Oe3aBapuiinoii pabote 31O Ne 2 nio

Mmetonuke R.Fell [22].
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Tabauya I12.7

Pe3yabTaThl KOJNHYECTBEHHOH OLEHKH CpPeAHeroJoBOH BEPOATHOCTH

peaH3AuHH OCHOBHbLIX CLEeHApHEB ABapHH,

Bo3MOKHLIX Ha I'TC Bepxne-Taruasckoit 'PIC

R | O6osma- | - - )
Jexnapupye- YeHHe BepoATHOCTS
voe I'TC CLICHAPHS Cuenapmit apapuy peaJ;l/?;;mH,
aBapuH
[ pyHTOBAA 1.1 PaspylieHue rpyHTOBOH IOTHHEI 1073
NAOTHHA BepxHe-Tarunbsckoro rufipoysna
BepxHe-Ta- BCJIEACTBUE BHEUIHUX HJTA BHYT-
rUALCKOTO- PEHHHUX NMPHYMH |
FHAPOY 34 ‘ 1.2 OT1ka3 BooocOpoca NIIOTHHBI 1077
BepxHe-Tarunsckoro ruapoysna |
B 11aBOJOK
['pyHTOBaA 2.1 PazpylieHHe rpyHTOBOH MIOTHHBI 1077
NAOTHHA Borynsckoro ruapoysna Bchea- ;
Borynscko- CTBHE BHEUWIHHUX UIH BHYTPEHHUX
ro ruapoys- NPpUYHH
14 2.2 OTtka3 BoaocOpoca NaoTUHEI Bo- 107 l
'YJALCKOrO rHApoOy3ia B MaBOAOK
3oaounako- 3.1 JlokanbHOE pa3pylIEHHE Orpax- 1073
oTBan Ne 2 paroweil namosr 31O Ne 2
BCEeACTBHE BHELUHUX UK BHYT-
PEHHUX MPUYUH
3.2 OT1Ka3 BOAOCOPOCHBIX COOpYxKe- 107
Huit 31O Ne
Tabruya I12.8

I[IpuusiThle B KavecTBe JONYCTHMbIX 3HaueHHR pucka apapuit I'TC [55]

i

T il e g

l HonyckaeMblii HopMaMy 0000LLEHHBLH
PHCK peajiu3alMH NpeaenbHbIN
| cocTosAnuMiA NEPBOi I'py NIkl A8 MJIOTHH

Tvn nnoru Il knacca, 1/roa
BEPXHAS | HHXKHAS
rpaHHlla pyCcKa rpaHULA PHCKA
_ ~— i a
beToHHBIE TPaBUTALHOHHbIE 1 5107 2,5:10
[INOTHHBI K3 TPYHTOBBLIX MaTEpPUHATIOB 5-10 [ 4-10™
. S — — e -
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Pe3ynbTaThl KONMMYECTBEHHOM OLIEHKM CpeJHEronoBOH BEPOSTHOCTH pEa-
JIU3aHUHY OCHOBHBLIX CLIEHApHEB aBapHH, BO3MOXXHBIX Ha J€KJapUpPYEMBIX THA-
DOTEXHUYECKHUX COOpyxkeHHUAX BepxHe-Tarwnsckoit [ POC, npeacrapneHsl B Tabn.
I12.7.

Ha MoMeHnT pa3zpaborku nexnapauun dezonacroctu I'TC Bepxne-
Tarunsckoli ' POC HopMaTHBHBIE 3HAYEHHA OONYCTUMOro pUcCka aBapHvi rua-
POTEXHUUYECKHX COOPYKEHHH OTCYTCTBOBAJIH. [103TOMY B Ka4€CTBE BPEMEHHBIX
3HAYEHUH JOMyCTHMOro pucka asapuil I TC ucnonbiylorcd, COInacHO peko-
Menaauuam CTII BHHAWIL 230.2.001-00 [22], nonyckaeMbie OTE€YECTBEHHBIMH
HOpMaMH 3Ha4eHUs 0006LIEHHOrO pUCKa peaTH3allMy MpeacJbHbIX COCTOAHHIM
nepBoi rpynnbl 1ig 6€TOHHLIX U rPYHTOBBIX IOTHH Il knacca, npuBeneHHBIE B
pabote [55] ans nepuona nOCTOAHHON IKCILTYaTalMu coopyxeHul (Tabn. I[12.8).

CpaBHeHHE pe3ynbTaTOB KOJHYECTBEHHBIX OLIEHOK pUCKA aBapvH, HeEK-
napupyeMbix [ 'TC BT I'POC, ¢ naHHbIMH, npuBeecHHLIMHY B Tab. [12.8, noka-
3bIBACT :

pHMCK aBapHi AeKJIapUPYEMBIX TPYHTOBBIX COOPYKCHHHN — ILTOTHH BepxHe-
Tarunbeckoro U Borynsckoro ruapoy3sioB M orpaxnaaroiled namObl 30501111a-
kooTrBasia Ne 2 — Kak MUHHMYM Ha NMOPANOK NPEBLIIUAET AOIYCTHMBIEC 3HAUCHHSA
JU1 CLEHapUEB aBapHNA, HHHLMUPYEMbIX BHEUIHUMU WIH BHYTPEHHHMH TpH-
YMHaMH 332 UCKIIIOYEHHEM OTKa30B BOAOCOPOCHBIX COOpYXEHHH;

pUCK aBapHi JAeKJIapHpYEMBIX THAPOTEXHHUECKHX COOPYXEHHUHA BepXxHe-
Tarunseckoro U Borynsckoro ruipoy3JioB BCAEACTBHE OTKA30B BOAOCOPOCHBIX
COOPYXE€HHH MOUTH Ha TPH NOPsAJIKAa MEHBIIIE JOMYCTHMbBIX 3HAYCHHUI;

PHCK aBapHH 3oJiolakooTsana Ne 2 BCiaeACTBUE OTKa3za BOAOCOPOCHBIX

COOPYXEHHIi B 2,5 pa3a MeHbLUE 3HaYEHHA, COOTBETCTBYIOLLEN0 HHXKHEH rpaHH1Ie
PHCKa, JOMYCKAEMOI0 OTCYECCTBEHHBIMH HOPMaMH.



COOEPXAHUE

BBEJIEHHUE. . .. .. .. e ittt iee s ren it eeeanes
1. OBJIACTB IIPUMEHEHMHMS. ... s :
2. TEPMHUHBI A OIIPEAEJIEHMA. ... e,
3. OCHOBHBIE ITOJTOXEHMSL. ... e

4. [TIOPAAOK IMPOBEJEHUA AHAJIU3A PUCKA
ABAPHUHU ITHIPOTEXHHUYECKHUX COOPYXXEHHMN............................

4.1. Oprasu3aliis H IIIaHKPOBAHUE PA0OT.......ovviiiiiiiiiiiiiiiicieiiieenn,
4.2. UoeHTHOHKALHA OTACHOCTEM . .. .covieiiiiieiieiiie i reniirirsenineeeenenn,
EICI 01150 ¢ 1 o) - (4 < U PPN
4.4, Pa3paborka peKOMECHIALMI 110 YMEHBUICHMIO PUCKA. ...vvvervrerroesnennn,

5. METOIbI [TPOBEJAEHUA AHAJU3A PUCKA ABAPUH
THAPOTEXHHUYECKUX COOPYXEHHHU.........cevvvviiniiiiieiineee e,

6. TPEBOBAHHASA K O®OPMJIEHHIO PE3VJIbTATOB AHAJIU3A
PUCKA ABAPUH TMIPOTEXHHUYECKUX COOPYXEHUM...............

CIMTUCOK HCTOYHHUKOB MHOOPMALIHH...........ccoiii,
I[TPUJIOXEHHUA

Ilpunoxcenue |. XapakTepMCTHKa METOJOB aHAJIM3a PHCKA aBapHH
FHAPOTEXHUUECKHX COOPYMKEHHM...ooovvtiiiiiiiiniiieninannene,

IIpunoxcenue 2. [IpuMepsl aHANK3a K OLICHKH PHCKa aBapHH KOHKPETHHIX
TMAPOTEXHHUECKHX COOPYXKEHHH. ..oooviiiieiiiiiiiiiiiiiinee

Penaktop T.C. Apmioxuna
Koppexkrop T'M. boeuuesa
KomnsiorepHas Bepctka H.H. Cedosa

[ToanucaHo B neyats 28.03.2005.

N E——

dopmat 60x90 1/16. bymara Tunorpadckas Ne 1. [Teuats oceTHas.

[Teu.n. 6,25. Tupax 300. 3aka3 1.

H3narensctBo OAO « BHHUHI um. b.E. BeneHeenar.
Tunorpadpus OO0 «/Jdom Llyany.
195220, Cankr-ITerepbypr, ['xarckas yn., 21.

10

13
14
18
21

28

30
32

38

53



