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POB6OTOTEXHUYECKUIMA KOMIMNEKC
npeaynpenuTeNbHOro MOHUTOPUHTA,
OBHapPYXXeHUs BO3ropaHusa U ynpaBneHus
NOXXaPOTYLIEHUSA NPOMBbILLIIEHHbIX O6bEKTOB

Komnnekc INMM3 paspabéoTtaH no nopy4eHuio Coseta besonacHocTn Poccurickon
®epepaumnmn (npotokon MP-1495 ot 09.09.2020)

YTBEPX/IAIO

Tp-1495

BBINMUCKA U3 ITPOTOKOJIA

o Covera B T Po o
ot 9 contabpa 2020 r.
4. Tockopnopauun «Pocatony  (Muxaues AE) cosmectno ¢ MUC lNo pe3ynbTaTam 3KCnepTHOM oLeHKU MHHOoBauui K «PocaTtom»
Poccrn (Sumuses EH), ApyriMi  3aHTCPCCOBAHHBIMH  (elepatbRIM Ansa npemumn «TexHonoruyeckum npopbis 2022» sowen B TOIl 5
OpraiaMi HCMOTHATENBHON BIACTH M OPrAHAMM HCTIOTHHTENBHON BAGCTH HOMWHAHTOB UHHOBALMOHHBIX POEKTOB.

cyGexros Poccuiickoit Penepauni:

4.1, TIpHHATH Mepsl, HATPARTCHNLIE HA PA3BHTHE CHCTEMbI ABAPHFHON
TOTOBHOCTH M DEATMPOBAHHS B CNy4ac BOSHUKHOBEHHMA TEXHOTEHHBIX
YPE3BLIMAIIHBIX CHTYALMIT HA CYWECTBYIOLIMX 1 BBOHMBIX B DKCIUTYaTallHiO

MpoeKT nopaepxaH U 3aperucTpupoBaH B AreHTCTBe

HOBLIX 0GBEXTZX CTIONK30BAHHS ATOMHOH JHEpTTH, CTpaTermyecKkux MHMUmMaTmuB Poccuu (ACH)
Jloxnan - no 15 anpens 2021 r.
4.2, Obecneunts BHE/IpEHHE MHOTO(YHKIHOHATBHBIX
POBOTOTEXHHHECKHX KOMIICKCOB NPOTHBONOKAPHON 3AIUMTEL MAUIMHHBIX .

3A710B ATOMHEIX MeKTPOCTAHLME,

Jloknan - zio 15 soadps 2021 1.

8. Kontpore 32 BBINOIHEHHEM HACTOAIIETO PEIHHA BOIMOKHTH Ha
Cexperaps Cosera Besonacocts Poceufickoii Genepauun Iarpymesa H.IL




YPOKU UCTOPUU YN HEU3BIEYEHHDIE U3 HEE BbIBOAbI MOCJIE TPATEQUM YEPHOEDIJIA

Mo nopyueHuto Nlockommnccum CCCP B 30HY NnKBMpaummn aBapum Ha YepHobbiibckor ADC 6b1s10 NpuBievyeHo — 46 po60TOB Pa3IMMHOIoO Ha3HavyeHuMs, B T.u.

KoMmnaHuen PP 3a Tpu Hepenn N3roTossieHsl 3 po60oTa 4N CMbIBa PaAMOaAKTUBHOIO Mycopa ¢ Kposan M3 YHADC

CraTtbs u3 rasetbl «[paBga» ot 09 mapTta 1988r

Mepawiii otevectsenwuld nowapnblid  poboT, pa3zpaboTaHHLIA
» [letposasopcke, Buin npegxasHaued ANA 2aWMTW BCEMMHP-
HO MaBeCcTHOro NamATHHKA AepessHHOrQ lofdecrea s KHN’IB!, no=
CHONbKY TPARUUHOHHAR APEHYEpHas cHCTeMa He NOJXOAMNA HH
O ICTETHHECKMM, HH MO TexHuyeckum Tpebosannam, Hosuid sa-
praHT 3atiurel wabasun Haw «geperarHbld [TopdeHoH» OT MOH-
TaMa Ha Kynonax NnpesHHX Xpamos RﬂIIDMOTpOI MeTannu4ecKux
Tpy6. MomapHuiii poBor Bbin ycTaHOBNEH HA €TOPAYEM NATAYKEN
memny TPCMIZ,HQPGIHHHBIMH HCNOAKHAMM, HMCCYWEHHBIMK BEKa-
MM, B MBCTE, Fie Henk3s Buithk uenouky,JxorAa Bywyer orme-
nas cruxun. [pepcrasurend opravM3auli nporusonomapHoi 060. .
POHBI, NPHeXaBlIMe M3 pa3HelX ropojos CTPGHH, CMOTNH y6e,qurt-
€5, KaK MOMHO NerKo, N0 TeNeBMINOHHOMY IKPAHY YNPasnaTe po-
GoroMm, 3agasaTh @MY paifHuHuie Nporpammel,

/Tlo'eAHHOAYLWHOMY MHEHHIO, HOBBIH BApHaHT 3aLHTRI Bain
6pn06peH U pexoMeHAoBaH TakWe ANA NPHMEHEHHA B APYrHX OT-
PAcnax HAPOZHOrQ XO3IAMLTRA, o A 3 +

Ocobento aKkTyansHo MpUMEHEHW® MOKapHX poboros Ha
ATOMHBIX anékrpocnﬂunﬂ, rpe, Hah'pqep, B Mawlanax croar
pyuHsie nadetHkie CTBONG, paborath KRJOPLIMH BO BPEMA aEa-
puiiioi OBCTaHOBKY KpaHHE ONACHO MNHNJIPOCTO HEBOIMONHO,
[ Tle” . L FOMOULLID CTRO: |
OB MEpeKpPLITHE MawW3ana, KOTOPOe NPW MOXape momer o6py-
UHTLCR 4Yeped 35 MuHYT. B ycnoBuAx 38AsIMNEHHOCTM W OTCYT-
CTEKA BHAHMOCTH 314 pabotel Mor Bul herxo BLINORHATE NOXKAap-
Heili pofor no 3apaHee cocTasnesHoN nporpamme.

ORHAKO, HECMOTPA HA HEOJHOKPATHLIE NPeANOMEHUN, OTBeTCT-
BeHHble npepcTasuteny caywb GesonacHoctH Ha A3C He npo-
ABKIYM HHTEPECE K poGoTam,

Ho rpaHyn rpow, B 1986 rogy no tenerpamme MWHHCTPA BHYT=
peunix pen CCCP noxapnuiit pobor w3 Kiokeid Guin cpouno go-
craenet Ha HepuoBeinsckyio ASC, OpHoBpemento 32 TpK Hepas-
nu 6winM warotosnensl ewe TpH pobora, «Onu nO3soNMAK Bkl
NOAHMTE BaXcHbIA 06wem paboT B YCNOBHAX NOBLIUEHHOH ONAcHO-

ctie Cuntaem BuiBpanssie’ peweHus npasunsHbimu K rnyBoko
NePCNeKTHBHIMHS, ~— OTO3BANCH O HWX 3aMECTHTENs [NABHOIO WH- |
senepa YeproBemnbekoin ASC B, Manyuiyk. . |

SdS-
Pvo nepexopa B
PamvaLyOHHyLg I'IO)Kapr Pvck Tpaem/posaHis
XMMMECKYIOWU ('viberyd) nepcorana m
Ha A3C oKX
aBapro (Katactpody)
= » 4 Ao Pron OTCYTCTEV, OTKa33
e BN e AT e i B3pbBOB (0BpyLLEHAA) 1 .
M YHMTOKEH/A 30aHM, HesthhexkvBHocM OB
NcnbiTaHua MOXXapPHbIX m)ympmw WW N0o30HEro BbBOBA
po6oToB PP ana YHASC KatacTpodb! m
B P® po 400 «CTauMOHapHbIX» pPaANaLMOHHO-OMACHbIX O6BEKTOB.

OCo6€eHHOCTL - PUCKU Nepexona NOXXapoB B SAepHble CO6bITUSA N HAO6O0POT.

Mpn nukBnaaumm 3-x KpynHenwmx aBapui, Ha benospckon A3C (1978r),
ApmaHckon ADC (1982r) n YepHobbinbckon ADC (1986r) nocTpagano 72 yen., B
T.4. 31 yen. CKOHYanNuUCb OT nepeobnyyeHUss B TeyeHUn 3-x mecsues.Kpome Toro
134 nukBnpaTtopa Ha YADC nepeHecnn oCcTpyto nyyeByto 60NE3Hb.

Mpwn TyweHnn noxapa Ha benoapckon ASC 6onee 16 yacos 26 yen. nony4umnm
OTpaB/ieHME NPOAYKTaMU FOPEHNS N OBMOpPOXKEHMUE.



€
(=

MOXAPOYA3BMMOCTb ASC, T3C,I'SC MO UCTEYMEHWUW 38 JIET (BO3AEMCTBUE BHYTPEHHUX ABAPUMHBIX COBbITUI)

S5

Masmunuf 3an, oT.8.0. Bma na typGoarperar B 2 c sananMoR CTODOMM aeNTW

T3C, I'P2C

A3C

= PeakTopHOe oTaeneHune

@ Cunosble TpaHbOPMaTOpPBI

= MalWWHHbIN 3an

= KoTenbHble oTaeneHua

# MalUMHHbINM 3an

23TY

= OPY

= MalUWHHbIV 3an
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MOCNEACTBUA NMOXAPOB B M3 ASC, TSC, 'SC (8 PE3YNbTATE BHYTPEHHUX ABAPUNHbBIX COBbITUN) k)‘):}q

Moxap Ha Kawunpckoin NP3C, 2002r. Moxap B M3 T3LI-1, r. Ynan-Yn3, 2008r. Moxap M3 Yrneropckoii T3C, 2013r.

Yuwep6: 6onee 1,0 mnpa. py6. B ueHax 2002 . Yuep6: no 3-x mnpa. py6. 1 yen. noru6, 5 TpaBMmMpoBaHbl. Npamoii yuep6 >700 MiH. py6

CueHapuu pa3sutua noxkapa B M3 A3C c npumeHeHnem B TYp6UHHbIX Macen

AHanus Fopiouas Kon Moctpapan VYiuep6 Yuiep6 MnaHb! TN-22 n O no pesynbratam nokapa Ha JleHnHrpaackoi A3C-2 (12.03.2023)
noXapos noXxapHas noXapos o niogen/ npsSIMOM KOCBEHHbIN COOPYXEHUS! —— |
B M3 Harpyska (0¢. py6pukn  crpbenbio  (M1PA.PY6)  (mpocToi u 610KOB b 1 P Wﬂwv
2002-22r S (4en) 3Konorns) 0o 2030r I F H H| OHeproGnoku AIC
‘ - I . ; :‘_r w‘—_“; } Hare .‘.-/"/ -
I jri k |msenagfES !
A3C Typ6uHHOE 14 /3 M3 MpekpalueHne 17 no 2035r ‘ ‘ L 11— T pu Se——— Jl
MUpPOBbIE macno Bogopop paspyLUeHbl 5/0 >17,0 reHepauum an. | [,:‘ s el - fl - | 36 29
M3onauma an. 3Heprum ot 1 ' s | 1 == ; J
T3C, Kabenen Ao 2,5 net L[ = gomll pwm (1l || .jw,,:f, : j
[P3Cpo  Mhactiku 22/8 M3 13/1 77 | L ) : o " TM-22 = 0NK
paspyLueHel 23,8 SKkonoruyeckmii L[| P | .i;“ SERTT) ) a4 [
yu.l.ep6 1_‘_ Y 1 1 [ “"_“_"‘I L[] l‘ tOHGHNU.IIM tocauosucfm
[ AL 1L i L o
C Pq) ;\I};gigHHoe 11 11/1 :::Hblx 14 ] ! | — ,.__..‘/:_Q\ AR ;L\L\_) [ Tn-22 186°C 370°C
Uzonsums an. % L0 ’?‘F o D e | |E[OPK 240°C 750°C
Kabenen —L s _; o ‘I E = ﬂ‘,
Mnactuku u;‘ﬂ;* EE U:L_‘ I [0 e




(napeHne camoneToB, 3eMNeTpsiCEHME U T.N . + aTaku cpeancts bIr1J1A)

MOXAPOYA3BUMOCTb ASC, TSC, I'SC (NPU BO3AENCTBUM BHELLUHUX COBbITU)
&

P SdasP
‘ |
PesynbTaTbl AETEPMUHUCTUYECKOTO MoaennpoBaHus pa3suTtus OPI1 noxapa s M3 ASC
YCTONYNBOCTb KyNona repMoo60/104KU (TY 2 6n. PCT A3C, posnus TIM-22c Ha S=250 mM? c o6pa3oBaHNeM KKOHBEKTUBHOM KOJIOHKN»)
PY ASC Ha BHelWHMe cobbITUS: . .
TemnepaTypHblie nons t°C KOHBEKTUBHOM TemnepaTtypHble nons t°C KOHBEKTUBHOM KOOHKM
- yaapHas BonHa - gasneHue 30 klla;
KOJIOHKM npu ropeHuns TMN-22 Ha S=250 M2 4/3 4 npv ropenumn TM-22 Ha S=250 M2 4/3 6 MUH NoXkapa
- nageHue camoneta 20 1/ 720 km/y; . . . .
MUWH noxapa gocturatoT 650-750°C (nokanbHO) pocturatot 750°-850°C no Bcen nnowanm

- yparaH Co CKOpPOCTbIO BeTpa 10 56 m/c
- HaBOJHEeHWe, 3eMneTpsiceHmne Ao 8 6an - |

500
I “.nn
34445
341.6668
2838891
el
183.333%
> |l 1305559
nm
25,0005

PesynbTaTbl UMUTaLMOHHOIO MogenmpoBaHus passutus OPI noxapa M3 TOC
(po3nme TIM-22 Ha S=25 M2 ¢ 06pa3oBaHMEM KKOHBEKTUBHOW KOJIOHKM»)

BbiBOAbI:

1. YcTonumBocTb Kynona repmoo6onoyvkm PY ADC npu BO3AeNCTBUM BHELWHUX COBbITUN, B T.4. nageHuun BIJ1A rapaHTUpoBaHa NPOEKTHbIMU
peweHnaIMu

2. M3 n cunosblie TpaHCPOpPMaATOpPbI ABAAIOTCS Hanbonee MNOXapOYS3BUMbIMU «AXUNIECOBOM NATOW» npu atakax BIJ1A, yTo ¢ yyétom
Hannumns 60nbWIMX O6bEMOB Macia 1 BOAOPOAA MOXET NOB/EYb KaTacTpodpryecKkoe pa3BuTME NOXKapPOB C OCTAHOBOM 3HEPro6JIOKOB.



O6opynoBaHue, UCTOYHUKM U MPUYUHBI BO3ropaHun B M3 ASC, T3C, I'aC

38%

40%
35%

0,
30% 24% m Kabenu
25% B Macnonposogpbl
20% Hacocbl 1 1 2 KoHTypoB
15% 12% 11% TypboreHepaTtopbl
10% 6% 6%

’ 3%
5% ‘

0%

MoBeneHue orHesawmTbl npu Bo3aencTemm OPI «KOHBEKTUBHbIX KOJIOHOK»

MokpbiTHe OniiNHa
MM
nnOKprTMe O3C «3HpgoTtepm XT-150» Ha ocHoBe rpaduTta 2,06 122
"] |PynoHHoe nokpbiTne «3dHaoTepm XT-150» ans sosayxosogos 3,05 217
20,0 873

Mnuta orHesawmTHaa «dHgotepm 210104» BHELUHWUIA cnon +
nokpbiTne O3C «OHaoTepm XT-150» — BHYTPEHHWI Cron 2,0

1 |Mertannuueckas nnactuHa 6e3 NoKpbITUS — 19-25

SasP
Myckatenm
Myckatenu (nepekntoyatenm) (nepekntoyatenn);
9,00%
Cmaska
CMasKa noAWnnH1UKOB NOALINMHUKOB;
Macno B cuctemax 11,00%

perynupoBaHua n
OXNaXAeHus;
12,00%

Macno B cuctemax perynmpoBaHmna n
oxnaxaeHua

|

Boaopos Bogopoga; 14,00%

In.kabenun 3n.kabenu; 25,00%

TpaHchopmaTopHo
e macno; 29%

I

TpaHchopmaTopHoe macio

0% 5% 10% 15% 20% 25% 30% 35%

lopeHue KabenbHbIX Tpacc lopeHune
bl kabenbHbIx Tpacc;
3% OwwnboyHble
o encrena
OwmnboyHble AencTemA nepcoHana A o
N nepcoHana; 3%
BosropaHwue nyckatenem BosropaHnue
(nepekntoyateneit) | YCKATEEM
(nepekntouateneii); PasynnoTHeHue
PasynnoTHeHWe cucTem BOAOPOAHOIO 9% cuctem
oX/nlaXXgeHnAa reHepartopa : BOAOPOAHOTO
oxnaxaeHus
Pasyn/ioTHeHne maciocuctem TA Pasynnothenne || reHepatopa; 16%
Bl macnocuctem TA; MexaHuueckoe
19% paspyweHue TA;
MexaHun4yecKkoe paspyweHne TA 59%
__—]

0% 10% 20% 30% 40% 50% 60% 70%

BoiBog: Hopmupyemsbiit npenen orHectokoctn O3C o6ecneunBaeTcs npu pocte cpeaHeo6beMHol tOC, HO nNpu o6pa3oBaHUM «KOHBEKTUBHBIX KOJIOHOKY,
t°C B 30He dpepm nepekpbiTus gocturaet 500°C yxe yepes 122 cek (no pesynbrtatam ucnoitaHmii HUP BHUNMO MBJ Poccum 1993r).



NMPUYNHDBI KATACTPODUYECKOIO PA3BUTUA MOXAPOB U NMYTU PELLEHUA Base

KOPEHHASA NMPUYNHA: KoHcepBaTUBHbBIN NOAX04 NP NPOEKTMPOBaHUN NpoTuBonoxapHon 3awmnTsl (MM3) o6bekToB
B COOTBETCTBMM C HopMamu 1B n anpobupoBaHHbIMM NPOEKTHbIMU peweHnsamn 1980-90 rogoB, HO 6Ge3 y4eTa
cneundukn 1 ANHaAMMKM pas3BUTUS NOXapOB BO BPEMEHM N NPOCTPAHCTBE NPOEKTUPYEMbIX OOBLEKTOB

° He NUKBMOAUUS rOpeHnst B HaYyanbHom ctagum 5-10 MuH, 13-3a
OTCYTCTBUSA, HEAO(EKTUBHOCTU UM OTKa3a CUCTEM MOXapOoTYyLIEeHNA

to AOCTMKeHne KpuTtudeckux t2500°C n nepexon noxapos B 06bemMHoe
KaTacTpodumyeckoe passutne <10 MuH

Q Il =] (1]
@ _ Havarno TyweHusa noxapHou oxpaHon 4epes 15 MUH u B B T o EREEN T 18 1{ " ®

6onee C MOMEHTa COOOLLIEHNS O noXxape S

1

=16

PELUEHME: KoHuenTyanbHO HOBbIM noaxon npoektnpoBaHuns MNMN3 o6bekToB Ha 6a3e umdpooro 3D mogennpoBaHusi, C NPUMEHEHNEM
HOBEMNLINX CPeacTB M TEXHOMOMMn YnpaBrieHUsI MNOXapOoTyLUEHUEM, YYMTbIBAOWNX AMHAMWUKY Pas3BUTUS MOXapOB BO BPEMEHU U

NPOCTPaHCTBE NMPOEKTUPYEMbIX obbekToB




PELLUEHUE: MHOTO®YHKUMOHAJIbHbIN POBOTOTEXHUYECKUI KOMIMJIEKC NN3 C UWMdPOBOW CUCTEMON €

YMPABJIEHUA MOXAPOTYLUEHUEM

BasoBbilt cocTaB KoMnnekca: po60TM3MpoBaHHas ycTaHOBKa NoXapoTyweHus (PYI) ¢ ycTpoMcTBOM MPOLECCHOrO yNpaBieHus, CUCTEMON BUOEO- U
TAMANRUAUNHHNIN KOHTNNAG cUCTAMNIR HARANAHUG R UK 1 VD-nuanaznHa cTaHIIMa KOMANACCUAHHOTO NOXAPOTYLLEHUS (YKMC)

SALLIMLLAEMAA 30HA

nutanue 24B

CHTHaNbI ‘
ot obopyoBaHus ynpaenexue
noXapHo# TEXHONOTMYECKUM
CUrHanM3aLmm ofopynoBanmem
_________________ 9 rP———— e e e — e — e ——————
I
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b
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MoxkapHbIn
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MoxapHbih po6oT
c VIK-ckaHepom

Mo6unbHbIN
po6oT

YHuBepcanbHbIn
opocuTenb

YnpaBnsemsbin

opocutens AYMT MoxapHbI KpaH



BA3OBbIE U PACLLUPEHHbBIE ®YHKLUWWU KOMIMNIEKCA I3 @

basoBble pyHkUumM Komnnekca MNM3:

ABTOMAaTUYECKUIA MOHUTOPUHT U 61ML-MOHUTOPUHT NOXapPHON O6CTaHOBKM 30HbI 3aLUUThI

aBTOMAaTMYECKMI MOUCK N O6HapyXeHue ovara (oB) noxkapa B 3D cucteme koopamHaTt

aBToMaTun4yeckum Boibop OTB (Boaa, neHa) n noxapoTyLueHUe C y4eTOM AUHAMUNKN Pa3BUTUS NOXKapa

aBTOMaTMUYECKOE OXJIAXAEHNE HECYLLMX KOHCTPYKLUMIA U o60pyaoBaHus ¢ yuetom t°C < 105 rpaa

ANCTaHLUMOHHOE yrnpaBsieHue po60TaMm B OHNaNH-peXunme c HabnogeHmem o6CTaHOBKU B BuaAnMom u NK-grnanasoHax
KOMMAeKTaums 1 agantauusa nog nto6om o6bekT, a TaK)Ke MHTerpauns Ha AeNCTBYIOWMX O6bEKTaxX N B TEXNpoLeccax
aBTOMaTU4eCcKass CaMOAMarHOCTUKa paboToOCNOCO6HOCTM B 3a4aHHOM PEXUME U pe3epBUPOBaHME OCHOBHbIX KOMMNOHEHTOB

PacmmpeHHble q)yHKU‘MM KOMnneKca r“-l3: BVI,D,eOMOHVITOpVIHF n AMCTaHL’,MOHHoe yl'lpaBneHVIe
PYI onepaTtopom APM n PTT1

MHTerpauuvsa (agantauma) Ha LENCTBYOWMUX (MoOgepPHM3UPYEMDBIX) O6BbEKTaX, B T.4. C

CucteMamMmm aBTOMaATUYECKUX 3alUUNT (ra3OBO|'O, TeMnNepatypHOro MOHUTOPUHra, -
haBneHusa v T.n.)
Apantaums
KomnnekcHoro TexHONormyecKmx
ynpasneHms (MHTerpaums) B NPOTMBOABAPUIHBIX
NPOTUBOTOXXapHOWU 3awumT (CMA3)
3awmTomn (CKYM3) CUCTEeMbl ~
l A 4 o
WHnunmposanne CKYI3 MpeaynpeanTenbHbIi Mogaya neHbl B 30H
M"(l)o'_| 5_?3)”;5%?'(‘)4”?:”#0'“ tc M'\;g'r*ag)%‘;ﬂ:g pu— pa3rep£nl/|eTM3auMM, p03J)':VIBa
OgCTaHOBKVI P OpolueHue 30H Npu BbIGpoCce JIBX, T o

r napos A0 €ro Bo3ropaHuna

L PykoBoguTens TyweHus noxapa (PTIM)




Sdys~

PACLUNPEHHbBIE ®YHKUNN MHOTO®YHKUMNOHAJIbHbIX POBOTOTEXHUYECKX KOMITJIEKCOB MIM3

MpoTuBoaBapuiiHas 3aWwmTa O6HEKTOB

Hatumkn CMA3 no t°C, P, ypoBHIO, razoaHanmsaTopsbl, aganTMpoBaHHble ¢ KOMMNNeKcoMm, No3BONSAIOT MOBbICUTbL YPOBEHb 6€30MacHOCTU TEXMPOLECCOB, U
MUHUMU3NPOBATb PUCKM MOXKAPOB U B3PbIBOB B aBapUIHbIX CUTyaumax.  [pu npeBbilieHnn 6e30nacHbiX NoporoBbix 3HavyeHnn CMA3, Komnnekc pearvpyeT no
npeaycTaHOBNEHHOMY MPOrPaMMHOMY afirOPUTMy B LeNiaX NpeaoTBpalleHns o6pa3oBaHMs roplovMx Cpep, B3pbiBOOMACHbLIX KOHLEHTPAuWin napos, rasos, a
TaKXXe BO3ropaHuin1 1 B3pbliBOB MPY BHECEHMUM NCTOYHUKOB 3a)XXUraHu1s

UcxoaHble aBapuiiHbie CO6bITUSI
(MCC) Texnpouecca

BeposTHocTb nepexoaa NCC B
noXap, B3pbIB

Mpu6opbl CMA3

BapuaHTbl oTBETHOrO pearmpoBaHus Komnnekca lNMN3 Ha undpposoit curHan ClrA3, B
Lensix npeAoTBpaLleHs BO3ropaHui1 U B3pbiBOB

MpeBbiweHne max t°C
(naBneHwns) I'T, CYT, JIBXX B
06bEMHOM 060pPYAOBaHUMN

YTeuka (Bbibpoc) CYT, IT,
roptoumx napos unu XOB npu
pa3repmMmeTu3aunm
06BEMHOr0, HAaCOCHOTO
o60pyAoBaHuS,
Tpy60npoBOAOB U T.4.

YTeuKa »UOKUX roprovmx
BewecTs (JIBX, MK) nnn XOB
13 pesepByapoB

BeposaTHOCTb
pasrepmeTusaunmn nam
pa3spyLleHus Kopnyca co
B3PbIBOM 1 MOXapoMm

BeposaTHOCTb BO3ropaHus u
$pakenbHOro ropeHms,
JIOKaNIbHOrO UNU O6BLEMHOIO
B3pbiBa

BepoaTHOCTb Bo3ropaHusa u
6bICTPOro pacnpoCTpPaHeHUA
no)<apa c BO3AeNCTBUEM
O®I1 Ha cocepHue

pesepByapbl

LdaTunkmn TemnepaTypsbl
(naBneHus)

la3oaHanusaTopsl
JaTunkn nasneHus
Hatunkm yposHs CYI

JaTynku ypoBHS
la30aHanmnsaTopbl

1. OnoseuweHWe nepcoHana v Bbi3os MO
2. 2.PYI1 B aBTOMaTU4E€CKOM peEXMME MU MO KOMaHAe onepaTtopa Ha
opolieHue (oxnaXkaeHne) aBapuMnHOM 30HbI

1. OnoBelyeHne nepcoHana u Bbi3os 1O

2. PYT1 B aBTOMaTN4YECKOM peXXMMe UM No KOMaHAe onepaTopa Ha
nofja4vy pacnbljieHHbIX CTPYM B 30HY 3ara3oBaHHOCTMW.

3. Co3paHue 3aMTHOM 3aBeChl (3KpaHa) U3 pacrblsIEHHOM BOApb!

1. OnoBeweHne nepcoHana v Bbi3os MO

2. PYT1 B aBTOMaTU4eCKOM pPEXMME NN NO KOMaHAE onepaTopa Ha
nogavy B 30Hy po3nusa JIBX, NK - neHbl, BOASHbIX CTPYN.

3. ANCTaHLMOHHbIN BULEOMOHUTOPUHI O6CTaHOBKM B 30HE PO3JIMBa



BapI/IaTI/IBHOCTb NnOoCTpOEeHUNA CUCTEMDI I'IpOTVIBOI'IO)K&pHOVI 3allinThbl

SasP

CocTaB 1 KOMMNOHOBKA CUCTEMbI MPOTMUBOMNOXKAPHOM 3aLLUMTbl MPOEKTUPYIOTCS NOL CTPOSLLMIACS
(nencTByIOWUMN) O6BEKT NN TEXHONOMMYECKUA Npouecc No npuHuuny «JIEFO» - oT NpoCTOoro K CNOXHOMY:

JIC ¢ py4HbIM ynpaBneHvem

JIC ocumnnupyiowme

2 n 6onee JIC[] B eguHOM ceTu, nporpaMmmMmupyemble, C
Buaeo u (mnn) MK HabnrooeHnem

noXxapHslii pobot
ne
Ry Y

__

JIMCKOBBIH
3aTBop

133
BHYTPEHHWH
Hue 24B unTepdeiic
RS-485
....... wkag e e
ynpaBineHus
LLY-Ex

JononHutenbHoe o6opynoBaHMeE:
= [lo)apHble BbILWKU
= TennosawuTHbIE 3KPaHbI

= BopasiHble 3KpaHbl

<

-}
L

.




BapuaTMBHOCTb MOCTPOEHUA CUCTEMbI MPOTUBOMOXXAPHOMN 3aLLUTDI g):} :3)
b,

SdsP
" P060TI/I3I/IPOBaHHbIe YCTaHOBKU NoXapoTyLleHUuA

OGnacTb NPUMEHEHUA: - NOMeLLEHMS O0OLLECTBEHHOTO HA3HAYEHWS;
- NOXXaponacHbIE 30HbI;
- B3pbIBOOMNacHble 30HbI knaccoB 1, 2 no NOCT IEC 60079-10-1-2011 n B3pbIBOONACHLIE 30HbI KNAacCoB
21,22 no NOCT IEC 60079-10-2-2011 B cootBeTcTBMM C EXx-mapkuposkon no NOCT 31441.1-2011

CHrHabl ‘
or obopynoBanus ynpaBnenne
NOXapHOii TEXHONOTMUBCKUM
CUATHaNM3aLMK ofopynoBaHmem

e e e e e e e e g e e 9 r—————- o e e e i e

Pacu.lMPEHHble d)yHKU,VlOHaanble BO3MOXHOCTU | I
o I | SALMLAEMASA 30HA I MOMELLEEHWE OMEPATOPA
(MHorodyHkUuMoHanbHbIW Komnsekc MM3) I i ) : =
. I ! i NyNbT AUCTEHUNOHHOTD
= Ten e€-, TeMOBU3NOHHbIE KaMepbl, : I'IlJ)KapI;_lb;)ﬁ pobot : \ oot 1Y ynpagnens Y-
5 . .
= [ynbTbl ynpaBnenus (paavo); : > | : -
= MobunbHble poboThI | iz ;! i
P b |
| 133 !
: nntanue 24B i:‘rTLPEHHBIﬁ : :
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| wkad . | |

| ynpaenexus 8 | YCTpOACTBO I

| 1WIY-Ex 1 ! CONPAXEHNA e N3BM

| 1| ¢ obbekToM

I ' LLIK-YCO

| [ Ethernet

1 1

| mitepdeic RS-485 | :
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BU3YANTU3ALUUA TYLLEHUNA MOXAPA HA TYPBOTEHEPATOPE ASC KOMIMTJIEKCOM IIM3




€3
AMPOBALMA TYLLEHNA MOLOEJIBHOIO OYATA C TYPBUHHBIM MACJZTOM U BEH3UHOM HA A3C @

SasP

Anpo6aunsi aBTOMaTU4YECKOro O6HapPY)KEHUS N TYLLEHUSA MOAENbHOIO ovara ¢ JIBXK KoMnpeCCMOHHOM NeHOM 1 OXNaXKAEHNEM HeCYLLMX KOHCTpyKuni (K/ITH A9C)



Anpo6au,m| aBTOMaTU4YeCKOro o6Hapy)KeHm| M TyweHnsa MoaesibHoOro ovara c JIBX ¢ npPMMEHEHNEM TOHKO-paCI'IbIneHHOl‘/'I BOAbI



MOCTPOEHUE KOMIJIEKCA M3 C YHETOM AJITTOPUTMA PEATMUPOBAHUA HA CLUEHAPHbIE COBbITUA B M3

(o9 NPOEeKTHbIX pelleHn Ha NpuMepe 6nokoB ADC BB2P-1000)

EL T

Macnobaka

ocb 3-4 ot™M. -4.00

Opocutenn JIC-C10Ywil — 8 wr.

O6opynoBaHue Hecywme KoHCTpyKkumn M3, nognexawme
Cpeactsa KIIM3, 3agenicTBOBaHHbIE B opolueHuto (Boaa)
NexonHble cobbirus MNMepeyeHb MecTononoxeHve TyweHun (KoMmnpeccruoHHas neHa) =
(HauMeHoBaHMe) epeyeHb CpeacTBa Ansi opoLueHums

KOHCTPYKLUUI
Bo3ropaHnue TI'Ne21, TIN21, nogwmnnHUKM bnok 1 pap A-b PYTT: TMPNe4, MPNe5, ". Depmbl MPNe3; MPN24, MPNe25, MPN26,
nogwwunHukos N210, 11 Ne10,11 ocb 5 oT™. +7.40 MPNe26, MPNe7 3 KonoHHbI i, IMPNe7; NTPNe8
Ne12, 13 Ne12,13 ocb 3-4 oT™M. +7.40 f; 1H-65A, pso A, ocb 3,4, 5
Bo3ropaHue TI'Ne1, MopwwnnHmkm N2l, 2, 3 bnok 1 pap A-b PYI: MPNe1, MPNe10 ; ®epmbl M, MPNe2,MPN29
noawmnnHukos Nel, 2, 3 ocb 8-10 oTm. +7.40 ? f}
BosropaHue Typ6onuTtaTens- Typ6onuTaTenbHble bnok 1 pap A-b PYI: MPNe1, MPN210 - Depmbl o MPNe22, NMPN29
HbIX Hacocos-1, 2 Hacocbl-1, 2 ocb 10-12 ot™m. +7.40 "*"E: KOnoHHbI f— 1H-63A, psa A, ocb 10, 11
BosropaHume TI'N21, MoawmnnHmkm Ne8,9 bnok 1 pap A-b JlokanbHble CUCTEMBI : Depmbl IMPNe23, NMPNz24, NMPN27, MPN28
noawunHukos N28,9 ocb 6 oT™. +7.40 Opocutenn JIC-C10Ywil - 2 wr. % Ao
JIC Ne25, 26 f:'
BosropaHue gemndepHoro 6aka DemndepHbin 6ak bnok 1 pap A-b JlokanbHble CUCTEMDI: Depmbl MPNe24, MPNe5, MPNe6, MPNe7
cuctemsbl YBI n pemndepHoro cuctembl YBI n ocb 3-5 otT™. +8.40 Opocutenn JIC-C10Ywil - 5 wr. o KonoHHbI RN
6aKa cMcTemMbl cmMasku TA aemndepHbIn 6ak oT™m. +13.00 J1C N2Ne27, 28, 29, 30, 31 - f' 1H-65A, pag A, ocb 34,5
cucTeMbl cMaskm TA otm. +19.00
BosropaHue rnaBHoro [naBHbIA Macnobak bnok 1 pap A-b JlokanbHble CUCTEMBI: % JIC-C10Yw1

otm. 0.00 JIC Ne3, 4,11, 12, 13, 14, 16 '

BosropaHue Hacocos Hacocbl ruaponoabéma Bnok 1 JlokanbHble cUCTEMBI
rmgponoabéma potopa TAun poTtopa TA v aBapuitHble paa A-b Opocutenn JIC-C10Ywil - 2 wr. 3
aBapuMHbIX MacnoHacocos TIMH macnoHacocsl TIH ocb 4-5 JIC Neg, 2 .

ot™M. -4.00




PACCTAHOBKA NOXAPHbIX POBOTOB C YYETOM UCXOAHbIX COBbITUN (otm. +7.200 M3 KJTH ASC) g):}jj
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m‘.‘_m&_ﬂl‘dﬂl—ﬂﬂr | 1. 00> - MNowapuuid poboT MP-NCA-C40(20,30)Y-MK-TB ¢ pacxoacm 40n/c Npn AaBneHM nepen
- = £ - P - H oTReTHLIM dhnanuem MP 0,6MMa (NP1, NP4, NP5, NP6, NP7, NP10).
- .—---_.m o
w g
2. - MoxapHwid poSoT NP-NCAO-C40(20,30)Y-MK c pacxogom 40nfc Npy JasneHyuM nepen,
oTBEEeTHeIM dnaHuem MNP 0,6MM0a (NP3, NP8).
i
a. - MoxapHwia poGSor MP-NCO-C40(20,30)Y ¢ pacxogom 40n/c npu gasneHvn nepen oTEeTHLIM
denanuen MNP 0,6MMa (NP2, NP9).
4. MoxapHole poSoTH PA3MECTHTE:
-AP1, NP2, NP9, NP10 Ha sTtakepkax CMNM #a oTvm. +17,000. NP1 1 NP10 ycTaHoBUTE "BHM2 ranoeor™;
- MAP3, NP8 Ha nnowankax KoHaeHcaTopa Ha oTM. +12,300;
- P4, APS, APG, NPT na atm. +15,000.
BricoTa pazMelleHrA NoXxapHeX poSoToB yHa3aHa 00 yCTaHoBOoYHbIX dhnaHuers MP.
Hasnauenne PYIT i i MTO 02-18-05/2020-KMMN3.7.T
NP1, NP3, NP4, NP5, NPE, NP7, - - -
Tauetue nes, NP10
s PaapafoTka MHOMOMYHKLMOHANBHOMNO KOMIMEeKca
nez, NP3, NP4, NP5, NPs, NP7, NPoTUBONOHAPHOM 3alWMTH MaLUMHHBIX 3ance AIC
OxnaxneHne nes nNPs Vam. on. yul muer | Noox | Noan. Nara
- Paszpab. Mypcenkosa| #mp? [oz2z Cranma Nuer TNucroa
Mposepun | HakoHuYyk ey |o322 7 aTan.
P 14
Hau. o1h. | Powqera jzz 03_22
OO0 "MseHepHBIR LeHTR "3D3IP
A vormp T W RS Mnax Ha oTMm. +7,200. PHEIA L P

Paamewenme MP. r. MeTposasonck




NMPUBA3KA MOXAPHbIX POBOTOB MO PE3YJ/IbTATAM MNMOCTPOEHUA KAPT OPOLLEHUA @
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YenoaHeIe 0603Ha4eHHs

ﬁ) Moxaprsii poor NP-NCO-C20Y H—-—+  Hecywwe Gam, — — —  Pafio4we 30Hb OpOLEHNS B Paboye manus TpaekTophit
PACTONONEHHEIE N0 0cAM 1...8 TOPHAOHTAITBHOR ITOCKOCTH CTPYH B BEPTMRANIBHON NOCKOCTH

PeweHune: Ong 3awmtbl M3 ASC onTumMmanbHbIv 6a3oBbii cocTtas PYI1 6+10 MNP
C CUCTEMOW yNpaB/ieHUs], 3aNUTaHHbIX MO NeHe (ans TyweHus JIBX), U Boae (ans
3awmTtbl  ¢depm), C UMOPOBON CUCTEMOM aABTOMATUYECKOTO KOHTPONSA
O6CTaHOBKM, O6GHapPYy)XeHMS O4YaroB BO3rOpPaHMS W aBTOMAaTUYECKOro
yrpaBneHUs NOXapOoTYLIEHNEM

SdsP
BepTuKanbHble KapTbl OpoLeHUs (6annmcTuka)

Crpya "cpesaetca” hepMoi
He NpuHUMaeTes B pacyet KO

425,550

MpuHuMaeTca 8 pacyet KO

®

S00 T T T T T

Teuneparypat C

1 1 1 1 1
o 5 10 15 20 25

BGpenmnma noxapa T, mMmuH

JuHamunKa nsameHeHus TemnepaTyp B ONacCHOM CeYeHUU HecyLmx pepm
npu noxape: 1 - 6e3 oxnaxaeHust; 2 ¢ oxnaxaeHnem PYT1



CNEUMPUKALNA OBOPYOOBAHUA KOMIMJIEKCA MMN3 ON4 3AWNTbI M3 1-ro BJIOKA BBSP 1000 @

B mawumHHOM 3ane Typ6VIHHOFO oTheENEHUA.

1. Po6oTusnpoBaHHas yCTaHOBKa noxapoTtyweHus (PYI1) B coctaBe —
10 TP, B T.u.:

v' -6T1PTuna NP-JICA-C40(20,30)Y B koMmnnekTauuu cuctem UK,
YO, TB KOHTPONS U MOHUTOPUHIA NOXAaPHOM O6CTaHOBKMU

v -2 1P tnna NP-J1ICA-C40(20,30)Y-UK-YO-TB c UK, YO kamepamu

v -2TMPTtnna MP-1CA-C40(20,30)Y-UK-YOD-TB (Ha oxnaxaeHue
NOXapOONacCHbIX 30H BO3AENCTBUSA OMacHbIX $aKTOPOB Moxapa

(ODM) ?

2. JlokanbHble yHuBepcanbHble opocutenm JIC-C20(15, 25)Yw— 31 wt

1y

3. lpeHuyepHble opocnTenu — 28 WT (3agatoTcs Npu NPOEKTUPOBaHMN)

4. NMpoeKTHbIe NOXXapHble KpaHbl B M3, 3anMUTaHHbIE MO BOAE U
AONOJIHUTENIbHO NO KOMMNPECCUOHHOM neHe — 28 Wt

EL T

B HeonepaTnBHOM KOHTYpe BLLLY M3 Ha APM:

v lLkad ycCTpoMCTBa COMPSYKEHUS C O6BHEKTOM
LLK-YCO c NO «KoHpurypuposaHue PYI»

v'MocT noaknoveHua NAY-MM;

v MynbT gUCTaHUMOHHOro ynpasnenus MAOY-I1;

v’ bnok kommyTauum bK-16;

v Mpeo6bpasoBaTesib UHTEPPENCOB;

v MocT kHonouHbIn MKY7-Y3 (KY312201);

v BBIM «WTnnb»;

v'UPS Ippon Back Comfo Pro Il 10508;

v T2BM,;

v’ Bugeopeructpatop Ha 6a3e [19BM;

v’ MoHuTopbl 21.5" - 2 ep.

19



PacuyeTHble napameTpbl nogaum OTB npu TyweHnn noxapa B M3 ASC €3
(Ha npumepe ansa 1-2 6nokoB KanuHnHckoun A3C) 4

swse
CueHapum BeposaTHoro passutus C noxapa B M3 no pacyetam BcepoCcMnCKoro TensiOTEXHUYECKOro MHCTUTYTA:
«[1pun pasrepmeTmsaumm cnctemol cmaskm TT B 30He 10-11 nnm 12-13 noawmnnHMKOB, pacnpocTpaHeHme NpoanBa macna B obbeme o 3,5
M3 npu TemnepaType 40-45°C npounsonget Ha oTMeTku +7.40, +0.00; - 4.00 Ha obwen nnowaam o 250 m2»,
Mpun paboTalowemM Hacoce CUCTEMbI CMa3KM pacxoh Macna, nocrtynatouwero B M3 13 noBpexaeHHbIX HanoOpPHbIX MacNoONpPOBOAOB, COCTaBASET
30-50 n/cek. C yyeToM 3apepXkm Ha 60 cek C OTK/IIOYEHMEM MACASHbIX HACOCOB PaKTUYECKMN NPonmB Macna coctaBuT: 50 n/c x 60 cek =
3000 n + 500 n =3 500 n (3,5 M3). s pacyeTa TyWeHUs NPMHUMAETCS NOXap Ha OTM. +7.40 — 30Ha nogwwunHmkos Ne 10, 11 wan Ne 12, 13. B
OAaHHOM cllyyae TpebyeTcs ob6ecrneymnTb:
1. TyweHune po3nusa TypbuHHOro macna TlM-22c n o6opynoBaHusa M3 c npumeHeHuem PYI1 B cocTase 2-x MNMP-J1ICA-C40(20,30)
2. OxnaxaeHue BOOOW HECYLLMX KOHCTPYKUNUIM Npu gocTmxeHnn t >105°c npumeneHmnem PYT1 B cocTase 2-x MP-JICA-C40(20,30)
3. OpoweHune 'Mb c npumeHeHnem 6-tn ctsonosB-opocutenen JIC-C10Ywi
4. 3awumTy 2-x ypoBHen M3 (otm. 0.00; - 4.00) c noMoLLbto 4-X BHYTPEHHUX NOXAPHbIX KPAaHOB.
[Ton 3TOM Ka)xaas TOYKa 3aLUMLLAEMOro 060PY.40BaAHNS JO/IKHA HAXOANTCS B 30HE 3QPPEKTUBHOM [a/IbHOCTH rnogaqn OTB KOMIpeccnoHHOM
reHbl (He MeHee ABYX MOXapHbIX CTBOJIOB B cooTBeTcTBuu C 1. 8.1.9 Cl1485.1311500-2020).

dakTuyeckme napameTpsl nogaun OTB npu TyweHUn noxapa 30Hbl, A1 3aLWMTbl PYTT KOMAPECCMOHHOI NEeHOM
HanmeHoBaHue 3aluuLaemMon
= Kon-BollP
CpencTea HOmE0l HopMatueHoe Sanae 3anacNO -
pacxop (Q), BpeMS TyLll. Boabl (Vp), Vv "
TylieHma nlc e M3 (Vo). M TrNel, nogwunHuk Nel4 2 wr.
MopwwnnHuku Ne12,13 2 WrT.
PYI 2/120 15 20,952 1,296
n Ne210,11 2 WrT.
CTBOMbI-OpOCHTENN 6/60 15 10,476 0,648 oAwnnHyky Ne10 T
PyuHble CTBONbI 4/20 60 13,968 0.864 IR N 210

UTOro 200 45,396 2.808 Typ6onutaTenbHblie Hacochbl-1, 2 2 WT.



HOBW3HA, 9KOHOMUWKA U KOHKYPEHTbI POBOTOTEXHUYECKUX KOMIMJIEKCOB NMOXXAPOTYLUEHUA

HBJIMER puropni Merpo:
et Eapaanicaora naemmore

sSSP
Komnnekcsl MIN13 aBnaioTcs YyHUKanbHOM pa3paboTKOM, U B HAaCTOALWMIM NepUoL, aHaNoroB B Mupe He UMetoT!
(] & CpenHsas cTOMMOCTb 060pyAOBaHUS As 3aLMUThI
-.- o6bekToB S=1000M.kB. H=20M ($)
CepTndoukaums B cuctemax: = [lateHT PO u Mo pesynbTaTam 17 000,00 $
= craHpapTos 6 PO u Cgll_"vf'ceTTe;bﬂBﬁoo LoC MaTEHTHOro MOUCKa B MUpe TOHKOpPAaCMblNeHHas
TaMOXXEHHOTO Coto3a P pall KOHKypeHTOoB KoMnnekcy
CUCTEMY ynpaBneHus BOAA
n POCTeXHaﬂ,30pa, . M He BbigBNE€HO
WUHTeprascepT (MAO exayHapoiHoe 9 15 000,00 $
«la3npom») n Mopckoro naTeHToBaHue B 3
perncTpa CTPANAX < R Soscsss ChpuHKNepHas
78 EBPA3MICKWIA NATEHT E :E reeereeee
POCCHECEAS GRIEPALIEL HAM30BPETEHME ] =
TN S EHEED = CBUJETEJBCTBO . rﬂ‘=‘ 13 000,00 S
: i (o= PO60TU3NPOBaHHaA
/ ':‘1 :,:[m:':j f:m 0812 (N 485.1311500.2020
& = = e IE npu npoexkmupoBanuu PYM caedyem
& F e e o L : b T " pyxoBodcmBoBambes CTO, coznacobanHsM ¢
\ g e o "m:’mw_" é i %_%%:,;m ;g $edepanbHsIM OP2AHOM UCNOAHUMEALHOU Baacmu.

FELETITITTIETE])

OCHOBHDIE LLE/IU MPOEKTA:

8 HE tpe6yetcs paspaborka CTY!
»MVIHVIMVBALI,MFI TMBENW NOOEN
P> MUHUMU3ALUMA SKOHOMUYECKOTO N SKOJTOMMYECKOIO YLLIEPBA
> MUHUMN3AUNA NHBECTULUMNOHHDBIX N CTPAXOBbIX PUCKOB A1 BU3HEC NMPOEKTOB




sFrA ¥
SPPEKTUBHbIE PELLEHWSA NMMN3 HA OCHOBE LU®POBOIoO MOAEJ/IMPOBAHUA SFIA o7

caneand
o1 afiopyacesen Yipannoime

[e——
R obapyaRamne

oMK BN
cobvorron
WWK-YC0

YCTpoiTEe e 7

OJ_ Co3sgaHvie LmMdpoBoi .0.2_ LinppoBoe mopennposaHue MocTpoeHue apdpekTuBHoM MM3

CueHapueB U AUHAMMKWN Pa3BUTUS aBapUn n O6beKTa C y4eTOM pesysibTaToB

BIM-moaenu obbekTta
undpoBOro MogenmpoBaHus

MOXXapOB BO BPEMEHU 1 MPOCTPaHCTBE



NMPAKTUKA MPUMEHEHNA POBOTOTEXHUYECKUX CPEACTB NMOXAPOTYLLUEHUA

(BONEE 100 OB BEKTOB)
Tl eVt COUUNAJIbHbBIE
OBbEKTbI TOK MPOMbBILUJIEHHOCTWN,
MHOPACTPYKTYPbI OBbEKTDbI

P § : HIM3: TAU®-HK; ¥ CTapToOBble KOMMIEKChI T M®K «KyHueBo
—1 u ,I\B.Aonrorpaél, Kupuiuw, 4 KOCMOZAPOMOB Rititin Mnaza», c

OCKBa, CblI3pPaHb, o TPLl «Berac_ NTUN»,
[nne ] Tyance ’y BoctouHbin, lNneceuk - m TK <kOsHble BopoTa» )
W A . | Mopckue nopTsl
v M 2 . P P CTagnoHbl
'ﬂ (rgggggg;naTq)oPMbl ﬁ ‘s (YcTb-Jlyra, Boicouk, j—..,i_,:—-..,d' («[a3npom-ApeHa»,
Y%  O®unaHosckoro) . ButuHo) v «JTY>KHUKN )

AsponopTsbl (FarapuHa,
LLlepemeTbeBO, BHYKOBO,
OcTadbeBo, AHrapa, 17
a3pOonopTOB)

CypocTtpouTtenbHble
O61beKTbl HedpTeXpaHeHUS MeueTb XaspeTt CynTaH

RV
PZ=  33BOAbI («3BE34aY, .
(HopvmaHoB, «YOapHUK») ﬁ «3Be3nouKa», «Boimneny, m (Mysei1 Nur Alem,

CnopTKoMMeKchl
(OpeHbypr, lomenb u

ap.)

g@g HedTaHbie n CIT
—(ama TEepMuHanbl (Haxoaka,
%l—'o'g Bbicouk, HoBopoccuick,

) X

CaxanuH)

Ka3saxcTaH)

Jlecobumpxn, 06bEKTDI
AEePEBOOBPA6OTKMU

56

— «Bonra» un ap.) r. ActaHa Pecny6nuka
h T2 (2), T2C (4)

@ rPC (3), ASC (1)



NMPAKTUKA MPUMEHEHWA PYTIN NP MOOEPHU3SALIMN OBBEKTOB SHEPTETUKU

OnbIT NPaKTUYECKOro MPMMEHEHUS MOXXAPHbIX PO6OTOB Ans 3awnTbl M3 TYpPO6UHHbIX
oTAeneHun peanmsoBaH Ha bapHaynbckon T3L (10lP), MeTtposasoackon T3L, (6I1P),
Kypaxosckomn TOC (1411P), Nlyranckon TIC (1611P), 3mmeckon TIC (6I1P), bepe3soBckomn
P2C (1001P), bBenopycckom ASC (10 INMP), AO «<ADM-TEXHONTOTNN» «<ATOMMALL»
OcHoBaHue: N2123-d3; CI1485.1311500.2020; TOCT P53326-2009; BHI1B639-20

- o 7




YHUKAJIbHbIE OBbEKTbI Sq ’
/%y

MeueTb Xa3peT CynTaH B r. Hyp-CynTtaH, KasaxcTaH My3ei-3anoBeaHnK < Knxmn»

PYI Ha 6a3e noxapHbix po60ToB-40 n/ceK, yCTaHOBNEHHbIX B
Huwe, n «FR-MINI» c pacxogom 15 n/cek

CucTtema Hapy>XHOro noxkapotyweHuns Knmxckoro norocTta




OBBEKTbl KPUTUHECKU BAXXHbIE A1 BE3SOINMACHOCTWU CTPAHbI

Kocmoapom BoOCTOYHbIN, O6BEKTSI; Kocmoapom “Tneceuk”, o6bexT:

" CTAPTOBbIA KOMMJIEKC CTApPTOBbIA KOMMJIEKC

" MOHTAXXHO-UCMbITAaTE/IbHbIN Kopnyc




ABUALNOHHO-KOCMUYECKAA OTPAC/1b \5}2 ’

- -~ - - -

JlabopaTopHbIi KoMMNEeKC UM. Npodeccopa AHrapHbI KOMMEKC, CamoneTHbin aHrap Ne 4
H.E. XXykoBckoro AsponopT MupHbI LLlepemeTbeBO

AHrap Ypanbckux ABnannHumm, AHrapHbI KOMMNAEKC, AHrapHbI KOMIMJIEKC,
EkaTepunH6ypr AsponopT ToiMayéBo Asponopt OpeH6ypr



OBBEKTbl HEGTAHOMN U TA3OBOW NMPOMbBILLJIEHHOCTH
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OOO «J'IYKOVIJ'I YXTaHe¢Tenepepa60TKa» r. Yxra, )KenesHop,opo»(Haq CMBO-HaNVBHas 3CTaKa,D,a CBET/IbIX
TexHun4veckoe nepeBoopyxxeHune JIC ¢ AUCTaHUMOHHbIM HepTeNnPOAYKTOB N HACOCHAA CTaHLMS NOXAPOTYLLUEHUS

yrnpaB/ieHneM Ha TexHonornyeckom yctaHoske I'1C-850.




OBbEKTbl MALULMHOCTPOEHUA, CYAOCTPOEHUA \ 3
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* OO0 «HOBAT2K-MYPMAHCKY»,
r.MypmaHck

LleHTp cTpouTenbcTBa
KPYNHOTOHHAXXHbIX MOPCKMX
COOpPYXeHnn

" AO «O6yxoBcKuit 3aBOAY, = AO «HoBaBMHA», I. BOArOAOHCK
r.CaHkTt-lNeTep6ypr C60poUHOEe NPoun3BoaCTBO

PeKOHCTPYKLMS NPOU3BOACTBEHHOIO

Lexa



CMNMOPTUBHbIE BbICTABOYHbIE, TOPIOBbIE KOMIJIEKCbI \ 3

* CNOPTUBHO-3PENULLHbBIA KOMIMIEKC » CtaguoH «lasnpom ApeHa», * MHOro¢yHKUUOHaNbHbIA KOMMIEKC
«LleHTp eanHob60opCcTB», I.TamMb60B r.CaHkTt-leTtepbypr «KyHueso lNna3a», r.Mockea
QyT60/IbHBIA MaHEX 3awwmnTa 30HbI TPUBYH NOXKapHbIMKU POB6OTaMU O6LuwecTBeHHas 30Ha BbICOKOMPONETHOro

B aHTUBaHOaJIbHOM UCMOJIHEHUN aTpuyMa



WHXXEHEPHbIN LLEHTP «2®3P» CETOAHA N ETO KOMIMETEHLIMU

KomMneTeHUUn «nop Knou»:
=OL,eHKa NOXapHOM ONacHOCTU O6bEKTOB 3aLLUTbI
=npoekTupoBaHue cuctem lNM3
"M3roToBJIEHNE O60PYAOBaHMS B COOTBETCTBUM C

NPOEKTOM
"KOMMJIEKCHasl NOCTaBKa 060pyAOBaHUS N MaTeEPUAIOB
"BbINOJIHEHNE MOHTAXHbIX U MYCKOHaNaA04YHbIX paboT
="rapaHTUMNHOE U MNOCTrapaHTUNHOE TEXHNYEeCKoe
o6CnyXMBaHUe
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©. Camoinosckmit

Hosas Mirnpma
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Verbkyr Hepionrpu
Veonse-Cirsupexoe

VpkyTekoe Komcomontck-ra-Amype =]
Caxanun

Xa6aposci

BnagisocTok
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Warixain

Bbonee 39 net onbIT paboTbl HA PbIHKE
NMOXXapHOW aBTOMAaTUKK, 29 nateHToB PO,
2 MeXAYyHapOAHbIX

CTpykTypHble noapasaeneHne P3P

3aBopA NoXapHbIX PO60TOB U CTBOJILHOM
TEXHUKM, UCMbITaTeNbHbIN MOSIUIOH U OMbITHO-
3KCMNEPUMEHTANIbHOrO NPOU3BOACTBO

KoHcTpykTOpCKoe
61o0po

MpoeKTHbIN
oTpen

OTpen pa3paboTKu aNeKTpoobopyaoBaHUS
W NporpamMMHoro oéecrneyeHus

OTpoen cepsuca

B 2020 roay cneuuvanuctbl 9P3P ypoctoeHbl npemun MNMpasutensctea PO
B 0671aCTU HAYKM M TEXHMKM 3a Pa3paboTKy U LUIMPOKOE BHeApeHME
WNHTENNEKTYaNbHbIX KOMMIEKCOB aBTOMAaTUYECKOIO NOXapOTYLLIEHUS
NMPOMBbILWTIEHHbIX U TOMJIMBHO-3HEPreTu4eCKnx 06DbEKTOB

g’é“% YnpaBneHne Npom3BOACTBOM U MAPKETUHIOM OCYLLECTBASETCH KBaTMOULMPOBAHHbIMM
it cneunannucTtaMm C UCNosib3oBaHUEM LMPPOBON CUCTEMbI YNpPaBJIEHUS NPOU3BOACTBOM




KOMAHOA NMPOEKTA

i

[eHepanbHbIN ONPEKTOP

HEMYMNHOB CEPTEV FrEOPIMEBUY
+7 921 521 45 87

PyKOBO,EI,I/ITeJ'Ib MO yrnpaBiaeHMo NMNPoOeKTaMu

XAPEBCKWW BAJIEPU AHLOPEEBNY
+7 925 357 09 11; +7 921 225 69 85




