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TOproso-npombiwsieHHaa KOMMNaHUA

CNMUPAJIbHOBUTDIE TPYBbI
OYUCTHDLIE COOPYXXEHUA
NOJINSTUNEHOBDBIE KOJ10ALbI
PE3EPBYAPDI

HACOCHbIE CTAHUUN
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Toproso-npoMsbiwneHHas komnaHua «MAMHAT» cneuuanusupyerca Ha Bbinycke
nNoNnaTUNEHOBbLIX U3penun Ha 6ase cnupanbHoBuTbLIX TPY6 ¢ 2010 ropa. Mul npownwm
NYyTb OT KOMNIEKCHbIX NOCTAaBOK 060pyAOBaHUA ANA HAPYXHbIX UHXEHEPHbIX CUCTEM
A0 cobcTBEeHHOW NPOU3BOACTBEHHOW NNOWAAKW NO BbINYCKY CNUPANbHOBUTLIX TPY6 U
NONU3ITUNECHOBBIX U3AENUN.
OCHOBHbIM HanpasfiieHWeM [eATeNbHOCTU KOMNAHUW NABNAGTCA NPOM3BOACTBO
CNUpanbHOBUTLIX NonnaTuneHosbix Tpy6 «MAMHAT CBT» c BHyTpeHHUM anaMeTpom
300-2400MM u konbueson xecTkocTbio SN2-SN16.
Bca npoaykuusa Bbinyckaetca Ha cobcTBeHHOM npoussoacTee B . Bnagumupe.
Kauyecteo uspnenun coorsercreyer ceoay npasun ClN 32.13330.2012 (Kananusaums.
HapyxHbie ceTu u coopyxeHus.), ctanpaptam opranusauuu n F'OCT P 54475-2011.
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NMPEUMYLLECTBA PABOTbI C HALWEN KOMNAHUEW:

0 koMnaHuu 3 0 6 6 10
Tpybbl cnupanbHosutbie «<MAIMHAT CBT» U3 nonuatuneHa 4 MbIT paboTel Ha PeIHKE NONMMEPOB bonee 14 NeT;
MonnaTUNEHOBbIE KONOALLbI 8 - MCNOSb30BaHUe BblCOKPK&‘-IECTBEHHbIX Martepuasnos
KoMNAeKTHble KaHaNU3aLMOHHbIE HACOCHbIE CTaHLUK 18 V KOMMOHEHTOB POCCMCKOTO NPOUSBOACTBA;
CTaHUMM aBTOMATUYECKOrO NOXAPOTYWeHUs 21 - Hanuune cobcTeeHHoM ceparcHO Ciiyxbel;
CTaHUMM NOBLIWEHNS [ABNEHUS BOAbI 23 - Hannune KOHCTPYKTOPCKOro 1 NPOEKTHOMO OTAeNa.
JlokanbHble O4UCTHbIE COOPYXEeHUN 24
Pesepeyapt! 27 HAWW CNELIMANKUCTbI FOTOBbI NPEANIOXUTL BAM:
Xupoortaenurtenu 28
- - MNopbop HeobxoamMoro 0bopyaoBaHus;
MoHTax nonuMepHbIX U3nenun 29 P 6
Peanu30BaHHbIE NPOEKTbI 34 - Pa3paboTka conyTcTBytOLLIEN TeXHWUYECKON [OKYMeHTALMU U pacyeTos;

- [pe3eHTauma NpoayKumMm Ans 3akasymka;
- [poBefieHne MOHTXHbIX 1 NYCKOHANAA0YHbIX paboT;
- CepBucHoe , rapaHTUMHOE 1 NOCTrapaHTUMHOE 0BCcyxMBaHMe

BbilNYCKAEMASA NPOAYKUUA:

- CnupanbHOBUTLIC NONUITUNCHOBLIE TPY6bI;

- Pe3epByapbl pa3snU4HOro HasHaYeHus;

- MonuatuneHosble KonogLbl;

- CUCTeMbl 04YNUCTKU NOBEPXHOCTHLIX CTOKOB;

- KoMnnekTHble HAacOCHbIe CTaHUUMK;

- XXupootaenutenu;

- CoeauHUTeNbHbIE ACTANU U KOMNNEKTYIoWMe.
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TPYbbl CNIUPANIbHOBHTDIE «MATHAT CBT» e\

OCHOBHbIM HanpaBfieHWeM AeATeNbHOCTM KOMNAHWMM SBNSETCS NPOM3BOACTBO CNMPANbHOBUTHIX
nonnatuneHosbix Tpyb «MATHAT CBT» c BHyTpeHHuM pauametpoM 300-2400 MM, u KonbueBoW
xecTkocTbio SN2-SN16.

Bbibop knacca xecTkocTu Tpybbl 0CyLWecTBASETCA NPOGKTHOW OpraHM3aL e 1 HanpsMyk 3aBUCUT OT
MecTopacnonoxeHus u ycnosui pabotel bygyuwero tpybonposoga. YuutbiBarotcsa rnybuHa u cxema
NpoKNaAKM, MeCTHbIe FPYHThI, NpeanonaraemMas Harpyska.

XecTkoCTb 3aMKHYTOro Nonoro npoguna KBagpaTHOro CeYyeHs, U3 KOTOPOro W3roTOBMEHbl CTEHKK
Tpybbl, N03BONSLT MCNONB30BaTh CNMPANbHOBUTLIE TPYbbI AN Npoknaakv TpybonpoBoaos Ha rnybuHe oo
8 nbonee meTpos.

CnupanbHoBuTble Tpybel «MATHAT CBT» npou3BopsaTca MeTOLOM HAaBMBAHWA HenpepbiBHO
NPOU3BOAALLErocad Ha 3KCTPY3MOHHOW NWMHMM npsaMoyronbHoro npoduns Ha bapabaH dopmytoulei
MaLUWHBbI, COLHOBPEMEHHOW CBApPKOW BUTKOB Mexay cobon.

Obnactb NnpuMeHeHUS:

CTpouTenbCTBO MarucTpasbHbIX CeTeln X03SMCTBeHHO-ObITOBOro, MPOMbIWAGHHOrO W JIMBHEBOTO
BOJ00TBEAEHWS, a TaK e BOCCTAHOBNEHWUS U3HOLIeHHbIX TPybonpoBoAoB cNocoboM NPOTAXKYM (CaHaLuum), B TOM
ymcne 6e3 ocTaHOBKM CTOKOB. Tak xe cnupanbHoButas Tpyba «MATHAT CBT» ncnonb3yertcs B kayecTee kopnyca
ONA TakUX M3OeNMA Kak: KONOALbl, HAaKOMMUTEeSbHble M MOXapHble pe3epByapbl, OYUCTHbIE COOPYXeHWs,
HACOCHbIe CTaHLMK

Hopmamsl-laa AOKYMEeHTauuaA:

FOCT P 54475-2011 Tpybbl nonnMepHble CO CTPYKTYPMPOBAHHOW CTEHKOW M HACOHHbIE YACTV K HUM AN CUCTEM
HapyXHoW kaHanm3aumu, TY 22.21.29-001-18933979-2018.
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OcHoBHbIe NapaMeTpbl U pa3Mepbl

Tpybbl «MATHAT CBT» wm3rotaBnuBaroTca € konbleson xectkocTbld SN2, SN4, SN6, SN8, SN12, SN16. Mo
KeNaHWI0 3akasymka Tpybbl MOryT BbiTb WM3rOTOB/EHbI C APYTUMM (PACYETHBIMM) 3HAYEHWAMU NO KONbLIeBOWM
KeCTKOCTMW.

OwvanasoH pabounx Temneparyp TpaHcnoptupyemoi xwuakoctn ot -60°C go +60°C (npu KpaTKoBpeMeHHbIX
3annoBbix cbpocax o +80° C.)
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Puc. 2

Tun 2 (c BHyTpeHHelt 1 HapyxkHOW pe3bboi)
L-3¢pdexTnBHan anmHa Tpybbl
L1-rabaputHas fnuHa Tpybebl
L2-nnuHa pe3sbbbl

Di-BHyTpeHHW auametp Tpybbl

ﬁ ‘ De-HapyXHbIi auameTp Tpybbl
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Tabnuua anamerpos Tpybol «<MAIHAT CBT»

BHyTpeHHuUI Hapy»Hbin HapyxHbin HapyxHbin HapyxHbin HapyxHbin
avameTp Knacc avameTp Knacc avameTp Knacc avameTp Knacc avameTp Knacc avameTp
ID,mm. KECTKOCTW |  ID,MMm. | KECTKOCTW |  |D,mm. | KECTKOCTU |  |D,Mm. | KECTKOCTW | |D,Mm. | X€CTKOCTH |  |D,mm.
SN SN SN SN SN
600 2 650 4 660 6 678 8 678 12 678
700 2 760 4 778 6 778 8 788 12 800
800 2 878 4 878 6 888 8 900 12 924
900 2 1000 4 1000 6 1015 8 1015 12 1024
1000 2 1088 4 1100 6 1112 8 1124 12 1150
1200 2 1300 4 1324 6 1350 8 1350 12 1370
1300 2 1400 4 1424 6 1450 8 1474 12 1480
1400 2 1512 4 1550 6 1560 8 1574 12 1590
1500 2 1624 4 1660 6 1674 8 1690 12 1730
1600 2 1750 4 1774 6 1774 8 1790 12 1850
1800 2 1960 4 1974 6 2020 8 2040 12 2060
2000 2 2174 4 2220 6 2240 8 2260 12 2270
2200 2 2374 4 2440 6 2460 8 2500 12 2510
2400 2 2620 4 2660 6 2660 8 2700 12 2730

[ns npon3soactea Tpyb "MAIHAT CBT" ncnonb3yetcs nepBUYHbIA NOAKU3TUNEH BbICOKOM NAoTHOCTK (M3BM).
MonuatuneH TpybHOM Mapku UMeeT BONbLLIOW MOAYNb YNPYrOCTU U BbICOKYHO CTOMKOCTb K PACcTPECKMBAHMIO, a
TaK e CTOeK K BO3[eCTBUI TPAHCNOPTUPYEMbIX NOBEPXHOCTHO-aKTBHbIX BelecTs ([AB).

Tpybbl [OMKHBI UMETb Nafikue HapYXHYH W BHYTPEHHIOD MOBEPXHOCTM Npoduns cTeHku. [onyckatotcs
He3HauuTesbHble NpOAO/bHbIE MOMOChI M BOMHUCTOCTb, HEe BLIBOASAWME pa3Mepbl Npoduns 3a npeaesnsi
A0NyCKaeMbIX OTKNOHeHW . Ha noBepxXHOCTsX TPYBbl He A0MYCKAOTCS My3bipy, TPeLMHbI, PAKOBMHBI, NOCTOPOHHWE
BK/HOYEHUSI, BUAUMbIe 6e3 yBennMumuTeNbHbIX NpUBOPOB, a Takxke NpWU3HaKW AeCTpyKuMW matepuana. Liset Tpyb -
YepHblit, N0 TPeBOBAHMIO 3aKa34MKa MOXET BbITb U3MeHeH 1 3aBUCUT OT A0MOHUTENbHbIX 40BABOK.

Bnaromapst cBOMCTBAM WMCXOQHOIO MaTepuana Tpybbl MMEHT BbICOKYHO CTOMKOCTb K MAp0abpasvBHOMY U3HOCY,
yTo 0BycnaBnMBaeT LeNecoobpasHOCTb WX MPUMeHeHUs ANs TPAHCMOPTUPOBKWM XWAKOCTEH C copepxaHueM

TBEepAbIX 4acTuu,.

Cnocobbl coeauHeHusn tpyb «MATHAT CBT»

Pe3bboBoe coeguHeHue

Ha koHuax Tpy6 MATHAT CBT TMn 2 WMeIOTCH BWHTOBbIE BbLICTYMbl (BHYTPEHHAS W HapyxHas pe3bba).
CoefnHeHwe Tpyb ocyLLecTBNSETCH 3aKpy4nBaHVeM Tpybbl C BHYTpeHHew pe3bboit B Tpyby ¢ HapyxHON pe3bboit nnu
HaoboporT (puc.3).

PucyHok 3 - Cxema coeuHenus Tpyb «MATHAT CBT»

1. OtueHTpoBath TPybLI NO BEPTUKANK U FTOPU3OHTANN;
2. OyucTUTL CcoeanHAEMYIO NOBEPXHOCTL OT MPA3K, NbAA, Necka U T.n.;
3. CoepauHuTb TOpLbI TPY6 No pe3bbe.

Ins npuaaHvs HeobXoaMMOro MOHTAXHOMO YCUAMS 3aKpydMBaHME MOXET MPOM3BOAMTLCS NP NOMOLLW
pemHel v bpycka, Mbo NpY NOMOLUM KOBLUA 3KCKABaTopa. B Lensx obneryeHns 3akpyumeaHus nog Tpyby MoryT
BbITb NOANOXKEHbI AOCKW UK POSTUK.

CoeavHeHMe sBNSeTCS HenpoHWUAeMbiM Ans necka. BogoHenpoHMUaeMocTb coeauHeHusi obecriednBaetcs
CBApKOM PYYHbIM 3KCTPYAEPOM W3HYTPW, CHApYXM, N1bo C ABYX CTOPOH, a TaKke NpUMeHeHWeM KOMMeKTa
repMeTu3aLmu.

JKCTPY3MOHHARA CBapka

3KcTpy3noHHas ceapka Tpyd "MATHAT CBT" Mexmy cogoon [OMKHA NPOM3BOAWMTLCS C WUCMO/b30BaHWEM
CMeuManbHOro CBapoYHOro 06opynoBaHUsS MO TeXHOMOrMYeckuM pekoMeHmdaumaM. [ns Tpye "MATHAT CBT" c
BHyTpeHHUM amametpoM oT 1000 go 2400 MM. 3KCTpY3WOHHYHO CBapKy CfieflyeT BbIMOAHATb C BHELWHen u
BHYTPEeHHelN CTOPOHbI.




B kayectBe cOBpPeMEHHOM anbTepHaTMBbI Xene300eTOHHbIM KONbLAM B CUCTEMAaX X03AWCTBEHHO-
bbITOBOW M NWBHEBOW KaHanM3auuW nNpeaycMaTtpuBaeTCcs YCTaHOBKA NOSIMMEPHbIX KONOALEB.
MonuatuneHosble konopubl «MATHAT» aBngatoTCcs M3genMAMW NOJSIHOW 3aBOACKOM TFOTOBHOCTU W
cooTBeTCcTBYeT TpeboBaHmam CM32.13330.2012.

Kopnyc konopua m3rotaBamBaeTcs U3 NOAM3ITUNEHOBOW cnupansbHoBuTon Tpybbl «MATHAT CBT» u
MMeeT LenbHOCBAPHYK KOHCTPYKUWID. Ha CTpoMTeNnbHyl Nnowapky Konoaubl NOCTynatwoT
YKOMNIeKTOBAHHbIE COrNACHO NPOeKTY: NaTpybkaMu, cTauMOHAPHON NeCTHULEN 1 NTIOKOM, YTO CokpallaeT
BpPeMs MOHTaXa M N0AroToBUTeNbHbLIX paboT no yknaake Tpybonposoaos.

Buabl nonuaTuNeHoBbIX Konoaues N0 Ha3HAYCHUIO:

KananusayuoHHbie

- [Insi X039ACTBEHHO-ObLITOBOIN KaHaNM3aLMu;
- [1na HanopHoW kaHanu3auuu;
- [1ns noxneson KaHanM3auuw.

BoponposoaHble (C 3aN0pHOV W perynupytoLLer apMaTypoin)

[poTUBONOXaPHbIE;
- [1ns nuTbEBOrO BOJOCHABXEHNS.

KabenbHble

- [ns cunoBbIx Kabenen;
- [1n9a kabenei cBa3w.

»
NONMITHAEHOBBIE KOMOALBI TM «MATHAT A ‘(/f‘ | A

Konopgubl ana ceren xo3ancrteeHHO-6biToBOM
U A0XAeBOW KaHanu3sauuu
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Buabl konogues no TUNY KOHCTPYKUWUU:

Mo Hanuuuio NOTKOBOW YaCTMU:

- JloTkoBble (NpAMONPOXOAHbIe, NOBOPOTHbIE, TPOMHWKOBbIE, KPECTOBUHHbIE)
be3noTkoBbIe (C OTCTOMHOM YaCTbio, LOXAENPUEeMHbIe)

Mo pacnonoxeHuio nogkntoyaeMbix naTpyokos:

OpHoypoBHeBble;
C yCTpOMCTBOM ralleHusi NoToKa;
C TpybyatbiM NepenafoM no BbICOTE;

A R |
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Konoaey kaHanu3auuoHHbIN

NoxaenpueMHbie KONoguUbl
I'IOBOPOTHblﬁ C yrnoebiM NOTKOM

Konoaey kaHanu3ayUoHHbIN
C NPAMONPOXOAHbLIM NOTKOM

JoxaenpuemHble KONoALbl NpeaHa3HayeHbl 4Ns cbopa M 0TBOAA TasibiX BOA M NPUPOAHbLIX OCAAKOB.
MoryT npuMeHaTbCS Kak Ans bnaroycTpocTea ynul, Tak U s 0TB04a CTOKOB C aBTOMOBUAbHbIX 40OPOT.
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Konoaey kaHanu3auuoHHbIN

Konogey kaHanusayWoHHbIN
C KPeCTOBUHHLIM NIOTKOM

C prﬁ‘-laTblM nepenagoM no ebicoTe

Konoaubl ans HanopHbIx ceTen

Konopubl ang HaMOPHbIX CUCTEM UCNONBb3YKHTCA ONA pa3MelleHna U3MepuTenbHblX I'IpM60pOB n

3an0pH0|7| apMaTypbl, Tak e B Konoauax yCTaHaBIMBAKTCA BaHTY3bl, KOTOPble NpeAdHa3Ha4YeHbl 014
aBTOMaTu4yeckoroyonaneHua so3gyxa u3 prﬁan poeoja.
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PacctosiHue mMexagy HWKHWUM OCHOBaHWeM KoJsioaua n ero JIOTKOBOM 4acCTblo o6pa3yeT NpoOCTPaHCTBO,

KOTOpoe SBASETCS NOTeHUMaNbHOW KaMepon Ans yCTPoMcTBa BETOHHOMO «SKOPS». B KOHCTPYKUWM
«SIKOpSI» KONoALA NpeAyCcMOTpeHbl ABa NaTpybka AgnamMetpoM 160 MM. ans 3annBkuM 6eToHa.
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Konoaubl ana ceteir gpeHaxa Konoaubl Ana ceteit NMTLEBOro U NOXapHOro BoAoCHabXeHns
BO}J,OI'IDOBOJJ,Hle Konogubl cnyxat Ana YyCTaHOBKW Ha HAMNOPHbIX CeTAX BOJJ,OCHaﬁ)KEHMFI n
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waxmy £280

MoackeHus
Waxma mpyda 002004101030 SN zopp L=2220mn
| Fopaobuna mpyda CBT 10 600 [=500mm
Pedpa wecmeocmy Bunomums uz aucma (13 1022m4
CHOPYNY U U3nympy vepes 45°
~ 4 | B Bepxweu wacmy woxms 1 pull 2 npoy
Mampydsy Bunoanums : - mpyda zopp 00500 SNE - 14000
- mpyda zogp 00315 SN8 - 500mm
& | Mwue dua od8 dyra whary
¢ Hapyxwou cmoponst mpydod [IHA 20mm
7 | Awuwme xonodya : avem 13 102 2mm
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BoponposoaHbii Konoaey ANa
NUTbLEBOro BoaocHabxeHus
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Pazpadoman | Aszob A1 {madus Aucm Auemod
7 OFvexm:  CmpoumeascmBo u pexowcmpy
KORMPOAL A

Susswou dopozu M-5 «Ypaas PA 9 5
H. Kowmpons
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Naenopm uvadeaus : Kosodey 2.10 ArHAT
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Konopgeu sBoponposogHbIN
JpeHaxHble KonoaLbl MOTyT NPUMEHATLCS Kak ansd 6a1aroycTponcTea ynuy, B rOpoacKon cpege, Tak U C NOXapHbIM rMAPAHTOM
A5 0TBOAA CTOKOB C aBTOMOBW/IbHbIX AOPOT.
Ons obecneyeHns HafexHoOro QGyHKUMOHMPOBAHUS [APEHAXHOM cucTeMbl TpebyeTcs ycTaHOBKA
repMeTUYHbIX APeHaXHbIX Konoaues. [lpeHaxkHble KOMOALbI YCTAaHABNMBAKTCA B MecTax NOBOpOTa
Tpacchbl, Ha MPAMBIX y4aCTKax M B MecTax coeguHeHuns Tpyb.
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Opral-m3a|.ma y3na yyeTa CTOYHbLIX BOA B NONUMEPHbIX Kosioauax

OcHoBHbIe npeunMyujecrtea yCtaHOBKMU pacxogoMepoe B konoaguax:

BecKoHTaKTHbI NPUHLMN M3MepeHUs YPOBHS XWUAKOCTY;

MoHTaX NPOM3BOANTCA B Y)Ke CyLLECTBYHOLLEM KaHaIM3aLMOHHOM KoNoaLe;

Pa3MelLieHne MOHTaXHOro Wkada BO3MOXHO B OTaN/MBAeMOM MOMELLeHUM Ha 3HAYUTEIbHOM yhaneHwWu ot
KaHa/IM3aL/MOHHO0 KONOALA;

LLInpokwue BO3MOXHOCTM CHATME U Nepeaayn NokasaHuin pacxoaoMepa;

MuHMManbHbIe TPeboBaHMS K NPSIMBIM y4acTKaM NpU YCTAaHOBKe pacxoaoMepa.
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Pacxopgomep 3X0-P-03 npegHa3HayeH gnsg namepeHus
obbeMa (konuyecTBa) NpOTeKAKOLWeW XWAKOCTWU, B TOM
YMcne CTOYHbIX BOA, B OTKPbITbIX KAHANAX WWUPUHOW 80 4-X
n B be3HanopHbix Tpybonposoaax aAnametpom 100 MM u
bonee c uenblo yyera, B TOM 4YMCNe KOMMEPYeckoro, B
KaHaNM3aLUMOHHbIX CeTAX, HA OYWUCTHLIX COOPYXEHUSX,
NPOMbIWNEHHbIX NPeaAnpuUATUAX.
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Konoaubl gna kabenbHbix ceTen

VAN

MonnaTuneHoBble KONOALbI 8NS5 ceTel kabenbHOM KaHANM3aLUMM NpeaHa3HayYeHbl 4Ng NPoTArnBaHua,
MOHTaXa, NPOBepOK, peMOHTa U 0bCNyXMBaHWA Kabenen cBs3n.

KabenbHble konogusl TM «MATHAT» nocTtasBnsatoTca Ha 06bEKT B NONHOM 3aBOACKON FOTOBHOCTU U
MOryT BbITb YyCTAHOBMEHbI KaK MO MPOe3Xen YacTbH AOPOru, Tak M N0 NewexoaHon 30HON.

Mpwn bonbwoM obbeMe BXoAAWMX NATpybKOB KONOAULI M3roTaBAMBAKTCA C 3anacoM CBOBOAHbLIX

natpybkos He MeHee 15%.

I'Ipm COBMECTHOMN npoknagke cNaboTOYHbIX U CUI0BLIX KabenbHbIX NNHWIA B KOHCTPYyKUWKM Kosnogua
npegycMatpmBaetTcqa CbeMHada Hecropaemas acbectoueMeHTHas neperopogka, naHHoe peuweHue
nossonsdet Cd)OpMMpOBaTb B KOpnyce kKojsoua ABa He3aBUCUMbIX NPOCTPAHCTBA M 3aWUTUTb bnok
cnaboTouHbIX Kabenen 0T Tens10B0ro U 3J1IeKTpOMarHUTHOro BO34eMCTBUSA CMNOBLIX Kabenen.

Tabnuua Tunoebix kabenbHbix konoaues «MATHAT KKY»
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Haumenosauve | lnameTp Konogua BbicoTa pabouen O6wan BbicoTa

yacTtm Kosnoaua
Tun 1 800 1000 mm 1300 mm
Tun 2 1000 1500 mm 1800 mm
Tun 3 1300 1500 mm 1800 mm
Tun 4 1600 1800 mm 2300 mm
Tun 5 2000 1800 mm 2300 mm
Tun 6 2400 1800 mm 2300 mm
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MakcumanbHoe Kon-8o I'IaTPYGKOB B pAAa KabenbHbin KONnnekrtop
ANa TUNOoBbLIX pEI.I.IEHMﬁ «MATHAT KKY» MonuMepHble KOMMEKTOPbl NpeacTaBnsaoT coboi NoA3eMHble TOHHENW Kpyrnoi Gopmbl,
npegHasHadyeHHble ANA NPOKNAAKM MOA3EMHbIX KabesbHbIX KOMMYHMKaUWK. Konnektopbl mMoryTt
Avamvetp natpy6ka| Tun1 | Tun2 | Tun3 | Tun4 | Tun5 | Tun 6 yCTaHaBNMBATLCA B MEWeX0HOM 30He, a Tak Xe B 30He TPAHCMOPTHOW HArpy3ku C NpUMeHeHMeMm
50 6 10 13 16 19 >3 6eTOHHbIX Pa3rpy304yHbiX NAUT. KONNekTopbl BbINOJHEHbl M3 FOPU30HTANLHO PACMNOOXEHHO
63 6 10 1 14 18 20 nonumepHon Tpybel «MATHAT CBT», koTopas ¢uKcupyeTcs 31aCTUYHBIMU PEMHAMU K XeNe306eToHHOW
75 6 6 10 14 16 18 nauTe ¢ waroM 3 mMetpa. KabenbHbl KONNEKTOP CHaBXEH naTpybkamMu Ans noakatoyeHus/npoknaaku
90 4 6 7 8 10 13 kabenbHOM CeTU COrNacHO MPORKTHOM [AOKYMEHTAUWMW, CTOMKAMU KPOHWTEMHAMU, KOHCONAMMU,
110 4 5 6 8 10 12 BbINOMIHEHHbLIMYW U3 HECTOPaeMbIX MaTepuanos.
125 3 4 6 7 9 11
140 3 4 5 7 8 10
160 3 4 5 6 8 9
200 2 3 4 5 7 8
225 2 3 4 5 6 7
250 2 3 4 4 6 7
280 2 2 3 4 5 6
Noabop narpybkos kabenbHoro konoaua
B 3aBUCUMOCTU OT AnaMeTpa Kabens
. MuHMManbHbIN MuHMManbHbIN MakcnmanbHbIN
HapyxHbii auameTp, MM .
BHYTPEHHUI AuMameTp, MM | AnameTp Kabensi, Mm | anameTp kabens, MM
50 37 11,1 24,7
63 47 14,1 31,3
75 06 16,8 37,3 TunoBoi YepTéx kabenbHOro KoIeKTopa
90 67 20,1 447
110 82 24,6 54,7 oA
125 94 28,2 62,7
140 106 31,8 70,7
160 120 36 80
180 135 40,5 90
200 150 45 100
Konogeu oneparusHoro aoctyna (KOA) ‘ s
Konogeu onepatveHoro 4octyna -npefHasHayeH /s yCTaHOBKM Ha CeTAX TenepOHHOM CBA3M, CeTAX Bul ctepy

OXpaHHOIZ 6e30nacHOCTKN, ONTOBONOKOHHBIX IMHUI CBS3W. BbinonHset (I)yHKLI,MPO CMOTpOBOTO yCTpOVICTBa.
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KOMNAEKTHBIE KAHANH3ALMOHHDIE HACOCHDIE CTAHLIMM - r\\jw\ W

KaHann3aumnoHHble HACOCHbIe CTAHLMW CAYXaT ANS N0AbeMa U nepekaynBaHns bbITOBbIX, IMBHEBbIX Matepuansl, ucnonb3yemble Npu U3rotosaeHnn koMnnekTHolx KHC - nonnatunex HU3Koro gasneHns
CTOYHbIX BOJ, B TOM CNy4ae, eCvi 0TBeeHNe 3TUX BOJ, CaMOTeKOM He NpefCTaBAfeTCA BO3MOXHbIM. (N3BMN) » HepxaBsetlwas cTaNb - He NOAJANOTCA KOPPO3UM W FHWUEHWUIO, YCTPAHWB TeM CaMbIM

KHC npencrtaBnsier cobon kopnyc LMAMHAPUYECKON GOPMbl, U3FOTOBAEHHBLIN M3 CNMPasbHOBUTON HeobxoAnMOCTb NpodunakTmyecknx paboT No NpOTMBOKOPPO3MOHHOM 3alMTe Kopnyca v obecneynBas
nonuatuneHoson Tpybel «MAFHAT CBT», B KOTOPOM B 3aBOACKWX YCNOBUAX MOHTUPYETCH BHYTPEHHAS ANNTENbHbI CPOK CNYXObl COOPYXEHUS.

TpybonpoBogHas 06Bf3ka, BkAYawwas B cebs 3anopHO-perynupyowyo “ npeaoxpaHUTeNbHYH
apmarypy. KHC nmeet ykpenneHHoe ABOWHOe OHO AA5 YCTAaHOBKWM NOFPYXHbIX HACOCOB, Ans ygobcTea

NMpenmywecrea koMnnekTHbix KHC t™ «MATHAT»
06Cfly)KMBaHMﬂ MOHTUpPYeTCA CTauuoHapHad necTHUUAa, naowagka nna 06CJ'Iy)KMBaHMFI HaCoCcoB W”

perynupylouein apmartypel, cucteMa BeHTUAauuu. [octyn K HacocHon rpynne BHyTpu KHC - KHC noctynaetr Ha o6bekT B NONHOW 3aBOACKOM FOTOBHOCTHM, YTO CYLWECTBEHHO COKpalaeT CPOKu
OCYLLeCTB/IALTCA Yepe3 JIt0K C 3aM0PHbLIM YCTPONCTBOM. MOHTaxa;
- cBobopgHbIN gocTyn K HacocaM U 3anopHowu apmartype 6e3 octaHosku KHC;

BO3MOXXHOCTb 3KCNAyaTayuu 6e3 Ha3eMHOro NaBUNbLOHA;

OnuyuoHanbHo KHC - KOpNyC U3 NOAU3TUNIEHA U MaTepuanbl 06BA3KU NONHOCTLIO MHEPTHDLI K AeWCTBUIO0 KOPPO3UIAHbLIX Cpea;
MoXeT 6biTb yKOMNNEKTOBaHa - Wkad ynpaenewus KHC noseonser ymeHbwuTb Kon-Bo obcnyxueaiouiero nepcoHana. B cnyuvae

aBapuMHOW cuTyauum curHan o pabote obopyaoBaHMs nopaeTca Ha NyNLT AucneTYyepa WM
AONONHUTENbHBLIM 060pyAOBaHUEM: MOGHNLHBIA TeNehoH.

YTenneHHbln NaBuAbOH ANS pa3MeuweHus wkados
ynpasfieHns C aBTOMATUKON W 3aLUMTON, BbINOMHEHHbIA U3
C3HABMY-NaHenen. [1aBWNbOH, YKOMMIEKTOBAH CMCTEMON
ra3oaHasnM3atopos, BeHTUASALMEN, OCBeLLeHMeM, NOGLEMHBIM
obopynoBaHueM;

OcHacTka wWwKada ynpasfieHUs He3aBUCUMbBIM  WUCTOYHWUKOM
nUTaHWa [N9 NOAaYM aBapuMHOMO CUrHana, pasnnyHbIMM
CUTHANM3MPYIOWMMK YCTPONCTBAMU (CMpeHa, NpobieckoBbIn
MasyoK 1 T.N.);

KoMnnekTHble KaHanM3aLUMoHHble KONoALbl C OTKAHYaoLLen
33BMXKKOM Ha nofBogsLlem konnektope neped KHC, a Tak e
KonofeL, C pacnpefenuTelbHOM apMaTypoi MOHTUPYeMbI Ha
HanopHon Tpacce nocne KHC. 3agBuxkm B Konoguax
06cnyXmMBaHUA MOMYT 6BbiTb OCHALLEHbI 371eKTPOMPUBOLOM,
ynpae/ieHne KOTOPON MOXET OCYLLeCTBASTLCA C 0bLLer naHenm
ynpasnexns KHC;

JlononHuTenbHas yctaHoBKA Ha HanopHoM Tpybonpoeoge KHC
YCTPOVICTB M3MepeHnst 06beMoB NepekaynmBaeMbIX XUAKOCTeN
(3NeKTpOMarHWTHOro pacxofoMepa) C BO3MOXHOCTbHO
nepedayn [LaHHbIX Aucnetyepy. Takke AONONHUTENBHO HA
HanopHbIA TpybonpoBoa MOryT YCTaHABMBATLCSA YCTPOMCTBA
MECTHOr0 KOHTPONS AaBNeHWS (MaHOMeTpbI);

B cnyuae nepekaumBaHus HerecoaepxalLmx CTOKOB: HACOChI,
BEHTWUNSATOPbI, 3N1eKTPO0bOpyA0BaHIE BO B3PbIBO3ALUMLEHHOM
UCnonHeHUy, KabenbHas NpoayKUMS W LaTYMKW YPOBHS B
BEH30CTOMKOM WCMONHEHWM;

[pobunkon (M3MenbuMTeNeM) KpynHOro Mycopa Kak B
OTAeNbHOM KO/oALe Ha Bxofe, Tak U BHyTpu camoi KHC;

LI

Kop3uHon pns cbopa KpynHOro Mycopa C CUCTEMOW
OMOPOXHEHWS);

18 - Yrennenve kopnyca KHC Ha rnybuHy npoMep3anus;

CvcTemoit B3My4MBaHUA Ocaaka.
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MpuHuun pabotbl KHC T «<MATHAT»

Pabouwe npoueccsl 8 KHC npoTekatoT 6e3 nocTosiHHOro
obcnyxuBarolero nepcoHana, ¢yHKLMOHUpPOBaHWE
HAcoCOB NPOWMCXOAWT B aBTOMATMYeCKOM pexume B
3aBMCMMOCTM OT YPOBHA MOCTYNAlWMX CTOKOB B
pesepsyap cTaHumu. KoHTponb ocyulectsnsietcs uepe3
naHenb (Wwkad) ynpasneHus, obopynoBaHHy cucTemMon
MOHWTOPUHIA HACOCHbIX arperaros, CHETYMKAMM MYCKOB,
cYeTYMKaMM MOTTO-4acoOB, aMnepMeTpamu,
BonbTMeTpamu. lWkadel ynpaBnenus (WY) moryt
YCTaHaBNMBATLCA KakK BHYTPU MOMeLLeHUs, Tak WU Ha
OTKPLITOM BO3AyXe (C MOJOrPeBOM), WCMOMHEHUS
YXN1.Curian Ha BKAKOYeHMe-0TKIKYeHMe HacoCoB
nocTynaet OT NONMABKOBbLIX [[ATYMKOB YPOBHS,
nofBeLleHHbIX BHYTPU Kopnyca v nepegaércs B wkad
ynpasnenunsa. CpabatbiBaHWe [aTtynkoB MoxeT
[ybnnpoBaTbCs CBETOBBIMW CUTHANAMU Ha MWLEBYH
naHenb LWY.

MonnaBKOBLIA BbIK/KYATENb - aBTOMAaTU4Yeckoe
YyCTPOMCTBO, KOTOPOe MPUMEHSeTCS B CUCTeMax
BOJOCHabWeHUs W BOJ00TBEAEHWS ONS ynpaBieHus
HacocaMW Kak [aTyWMKW CUTHaNM3auWuM YpOBHS.
MonnaBkoBbLIA BbIKNHOYATENbL 0becneynBaeT 3alWuUTy
HacocHoro 0bopyaoBaHWs OT NONOMOK NPW MOHWXEHWUK
YPOBHS BOAbI W CAYXMT NS aBTOMatMs3aummn npouecca
3anonHeHuns/onopoxHeHns pesepByapa. Kaxabli
NoNMaBKOBbLIA BbIKOYaTeb YCTaHaBMIMBARTCA HA
cooTBeTCTBYylLWeM ypoBHe cpabatebiBaHus. B
NONNaBKOBbLIA BbIKOYATENb BCTPOEH MeXaHU3M,
KOTOpbIN MpepbiBaeT Nofayy TOKa NpW pa3MblKaHWUM
KOHTaKTa W TakMM 0Bpa3oM nepeaaeT COOTBETCTBYHOLLYH
MHbopMaLMIo Npubopy ynpaBneHus.

Mpy HanMuMn B3pbIBO3ALLMTHOMO Pa3fenuTeNbHOMo
pene NonnaBKoBble BbIKKYATENN MOMYT MCMNONb30BATHCA
TaKXe BO B3pbIBOONACHbIX YCIOBUSIX.

[aHHble pene yMeHbWAKT TOK [0 YPOBHS, Npw
KOTOPOM Aaxe B C/ly4ae HeMCrnpaBHOCTW He BO3HWKaeT
1CKPa, BbI3bIBAKOLLASA BOCMAAMEHeHWe nepekayvBaemMon
Mnu BHewHen cpeabl. Kaxablh nonnaBKOBbI
BbIK/HOYATeNb CBELUMBAeTCS CBepXy B LUAXTy U CBOBOAHO
nepeMeLLaeTcs B ee npefenax, Haxo4ach Ha NOBEPXHOCTM
KMOKOCTW UNN B NOABELUeHHOM COCTOSIHUM B BO3ayxe. B
cnyyae npeBbllWeHWS YyPOBHSA Cpefbl OHMW
OMNPOKUABLIBAKTCA OTHOCUTENbHO YC/IOBHOW OCH
XMAKOCTWU, YTO NPUBOAUT K cpabaTbiBaHWKO
COOTBETCTBYHOLLEr0 MexaHu3Ma B Npubope ynpaBneHus.
37a TOYKa MepeknoYeHWs NO YPOBHIO OnpedenserTcs
cornacHo npoekTa. [pu cxeme paboTbl HACOCHOW CTaHLMK
- 1 pabounn + 1 pesepBHbI 06a Hacoca MOHTUPYHOTCA B
KHC » kaxAbll M3 HUX PacCyMTaH Ha MOJIHYH
NPOM3BOAUTENBHOCTb HACOCHOW CTaHuuu. Mpu 3TOM
HacocHas cTaHuuMsa paboTaeT B Tpex pexmuMax: pacyétHas
Harpy3ka, N1KoBas Harpy3ka, aBapunHas cuTyaums.

1. PACYETHASl HATPY3KA - Hacocbl, BKNOYaschb
nonepeMeHHo, 0TKAYMBAIOT NPUXOASALLME CTOKK.

2. MNKOBASA HATPY3KA - HacTynaeTt B TOM Cnyvdae,
Korga KoMMYecTBO NPUXOLSLUMX CTOKOB MpeBblllaeT
NpPOV3BOAMTENbHOCTL OAHOI0 HACcoCa.

I'IpM HanoNIHeHNN CTaHUMKU 00 OTMeTKWU «MNUKoBad
Harpyska» OonosHUTeNbHO BK1HOYaeTcq BTOpOI;1 Hacoc,
yBeNMYMBaA NPOM3BOAUTENBHOCTL KaHaNM3aLMOHHON
HACOCHOW CTaHLWW.

3. ABAPUAHAS CUTYALMUSA - Bo3HuWKaeT, ecnu oba
Hacoca He CMpaBASATCS C NPUTOKOM CTOYHbIX BOA, N1bo
B C/lyyae OTK/HYeHUs OJHOro M3 Hacocos. [lpwu
cpabaTbiBaHWM MNOMNJABKOBOrO AaT4YMKA MNPOMCXOAUT
cnenytoulee:

« [lopaeTcs AybnvpyrOWMIA CUTHAN Ha NOBTOPHOe
BK/TOYEHWe 060MX HACOCOB;

« [lopaeTcs aBapWiHbIA cMrHan Ha Wwkad ynpasneHus;

+ [lopaetcs curHan gucneryepy.
Taioke BKNtOYEHWe aBapUNHOM CUTHAIM3ALMKU MOXeT
NPOM30MTK B CNyYae:

 HenpasunbHOM nocnefoBateslbHOCTU das;

« [leperpysku cety;

« [leperpesa 3nexkTpoaBuratens Hacoca;

 HencnpaBHOCTM NOMMABKOBOMO BbIKNIOYATENS,

*  JneKTpoga Wau pefie pacxoaa;

 (yxoro xoga.

OTkntoYyeHMe Hacocos npoucxoguT, Korga
nepekavymsaeMasa XWAKOCTb O0OMyckaeTcAa [0 YPOBHA
Cpa6aTbIBaHM‘r'| NMoONNaBKOBOro fJaTymka obuiero
OTK/1H04eHNA HaCoCoB.

Bce Hacocbl cHabxeHbl fatyvkamu npoTeyek B
CTaTop W pacnpegenuTenbHy0 Kopobky, AaTYMKamMu
Temnepatypbl B ONOPHOM NOALIMMHUKE W CTaTope.

Mpu cpabatbiBaHMM NOBOrO U3 AATYMKOB, NaHenb
ynpaBneHns OTKMYaeT Hacoc M NofaeT aBapUMHbINA
CUTHAN - 3TO UCK/KOYAeT NOSIOMKY HACOCOB.

CraHuma noxapotyweHnns T «MATHATy - 310
BaXXHEMWNIN 31eMeHT NPOTUBOMNOXAPHON CUCTEMbI D
noboro  NpoM3BOACTBEHHOMO, CefbCKOX03AMCTBEHHONO,
XKMNNLLHO-KOMMYHaNbHOro obbekta. OHa KoMnnekTyeTcs °
cneupanbHbIMU HAcoCaMU BbICOKOW MOLLHOCTK, KOTOpble A
Ha BbIxofe 0becrneynBaroT BbICOTy Hanopa g0 400 meTpos. e
JToro [ocTatoyHo ANA NWKBUOAUMWM BO3rOpaHum
Pa3/IMYHON CUNbI.
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MpuHUUN ycTpOUCTBA HACOCHOW CTAHLUMK
noxapotyweHua ™ «MATHAT»

ABTOMaTU3MpOBaHHAA NPOTUBOMNOXAPHAN HACOCHAN CTAHLMS OTBEYAeT 3a NoJadvy BOAbI B CUCTEMY
noxapoTyweHus. OHa COCTOMT M3 3an0NHEHHOro NPOTMBOMOXAPHLIM 3aNacoM BOAbLI pe3epByapHOro
napka M HenocpeAacTBEHHO HACOCHOW CTAHUMKU €O WKAahOM ynpaBneHWs, KOTOPbIA MMeeT pe3epBHYI0
NWHUI 3nekTponuTanus. CTaHUMs aBTOMATUYeCKW BKHYALTCS, eCNU B CMCTEMe NPOTUBOMOXAPHOrO
BOAONPOBOAA NajaeT AaBneHWe, YTO NPOUCXOAUT B pe3ynbTaTe BK/OYEHWUS [PeHYapHbIX UMK
CNPUHKEPHBLIX CUCT@MAX MpW BO3TOPaHUM.

HacocHble ycTaHOBKM NOXApOTYLWeHWs HALlero NpoM3BOACTBA - 3TO NOIHOCTLH YKOMM/IEKTOBAHHbIe,
roToBble K MOHTaxy W paboTe cTaHuuu. Kpome Toro, Mbl nocTaBnsieM OTAENbHO eMKOCTU CO
BCNOMOraTeNbHbIMU 3N1eMeHTaMu, KOTOPble MOXHO [LO0YKOMMIeKTOBaTb CAMOCTONATR/bHO.

Yawe Bcero nof3eMHas CTaHUMS NOXApoTylWeHWUs 3abupaet BOAY M3 HAKOMWUTENbHbIX eMKOCTeN,
KOTOpble 3aN0NHATCS MO0 U3 NUBHEBLIX CTOKOB, NM60 M3 BOAONPOBOAHOM ceTu. Ecnn nobansocTu ot
obbekTa HaxoAuTCs BOA0EM, BOLL03ab0Op MOXHO OpraHW30BaTh U3 Hero. 10 )enaHuto KNMeHTa HacocHas
CTaHLUMS BOASIHOTO NOXApPOTYLWeHWUs MoxeT 6biTb 060pya0BaHa Ha3eMHbIM NABUIbOHOM 06CNYXMUBAHMUS.
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Cdepa npuMeHeHUA NOXAPHbIX HACOCHbIX CTaHUUW TM «MATHAT»

MoxapHas HAcoCHas CTaHUMS WCNONb3yeTcs B CMCTEMAax MOXAPOTYLWEHUS Ha NPOMbILIAEHHBIX,
CKMTAACKMX W TOProBbix 0bbekTax, B GepMepckux Xo3anmcTeax M T.4. Hepegko oHa BX0AMT B COCTaB
KOMMEKCHbIX CeTel BoA0CHAbXeHUS U BOL400TBeAeHUS SIOKA/IbHOT0 HAa3HAYeHMA B BAXTOBbIX MOCENKAX
cTpouTenen v HeGTAHUKOB.

Mbl M3roTaBAMBaeM Kak TUMNOBble ApeHaXHble HACOCHble CTAHUWW, Tak M N0 WHAMBUAYANBHO
pa3pabotaHHOMy npoekTy. Bce ucnonb3yemble gns cbopku 3nemMeHTbl M 0bopyaoBaHMe NOMHOCTbIO
COOTBETCTBYHOT MeXAYHAPOAHbLIM CTaHAApTaM KayecTBa. [oxapHble pe3epByapbl NPOM3BOAATCA Cy4eTOM
npeaocTaBNeHHbIX 3aKa34MKOM TeXHUYRCKUX YCIOBUNA.

Bce cTaHumm noxapotyweHus T™M «MATHAT» ykoMnieKToBaHbl HafeXHbIMW HACOCHLIMW arperatamu
BeAywmnx Muposbix npoussogutenen: «KSB», «Grundfos», «Wiloy», «Flygts, «Sulzer». Cuctemsbl
NOCTaBAAKTCA NOMIHOCTbI YKOMMNAEKTOBAHHbLIMU, FOTOBbIMW K MOHTaxXy W 3kcnayaTtauuu. [lepeg
OTNPABKOM 3aKa3yMKy Kaxpgas CTaHUMS BOASHOTO MOXApOTyweHWs nogsepraetcs obsd3atenbHOMY
KOHTPOJIbHOMY TeCTUPOBAHMUIO.

TexHuyeckue XapaKTepucTuku

e YcraHoBka oT 1-ro o 8-Mu Hacocos;

 [poussogmnTtensHocTb oT 1 M3/yac go 4000 mM3/vac;

e Hanop ot 10 M go 400 wm;

 Cpok 3kcnnyaTaumm HacocHbIX cTaHumMi He meHee 10 ner;

 Temneparypa nepekaunsaemoi xugkoct ot 0°C got 80°C;

« Certesoe HanpseHue 380 B (gpyrve ncnonHeHus no 3anpocy);

+ OTHocuTenbHas BNAXHOCTb Bo3ayxa He bonee 80% npu Temneparype 25°C;

+ MakcmansHoe pabouee aaenenue o 40 atwm;

« Temnepatypa okpyxatowen cpeasbl ot +4°C no 50°C;

 Knacc 3awmthl IP 54 (BO3MOXHO M3roTOBAEHWE C APYrUM KNACCOM 3alLuTh);

¢ MuHMManbHoe BXogHOe faBneHWe onpefenseTcs U3 ycnoBuii obecneyeHns beckaBUTaLMOHHON paboTbl
HACoCOB, BXOASALUMX B COCTAB HACOCHOM CTaHLWW.

CTAHLLMM NOBBLIWIEHUSA RABNEHHS BOAbI

HacocHble CTAHUMM NOBbIWEHUS [aBNEHUS ABASOTCH HACOCHBIMM YCTAHOBKAMW, KOTOpble
npeAHasHayeHbl AN8 yBeNUYEHUS AABNEHUS BOAbl B X039NCTBEHHO-NUTHEBOM WU NPOU3BOLCTBEHHO-
TeXHWYeckoM BOAONpoBoAe. HacocHble CTaHUMW NPUMEHAITCS AN aBTOMATMYeCKOro BOAOCHaBXeHNS v
NOBbIWEHUS JABNEHUS B XUNbIX, AAMUHUCTPATUBHbLIX 34aHUAX, FOCTUHMUAX, BONbHMLUAX, TOPrOBbIX
KOMNNeKcax, Ha NPOMbILWEHHbIX 06beKTax U B CMCTEMAax NOXapoTylweHWs. 3ajaya HaCoCHOW CTaHLUM
NOBbIWEHUA AaBNeHUS - NoAaepXKaHWe 3a4aHHOT0 aBIeHNs B HANOPHOM KOMINeKTope.

HacocHas cTaHUMS NOBbIWEHUS AABNEHUS KNaccuyeckn BKoYaeT B cebs ABa HACOCHbIX arperata:
OAMH paboymnii M 0MH pe3epBHbLIA. B 3aBUCMMOCTH OT Tpebyemoi NPoN3BOANUTENBHOCTU UX KOMYECTBO
MOXeT [OCTUIaTb BOCbMMU.

CocTtaB HacOCHOM CTaHUWU NOBbLIWEHUA AABNCHUA

» Kopnyc cTaHumM B rOpU30HTaNbLHOM MM BEPTUKANBHOM WUCMOSHEHWMU;

 HacocHble arperatsl (o1 2 go 8), npon3ssoacTea Wilo, Grundfos, Lowara, KSB;

 llikad ynpaenenus (no3sonser cTaHUuMM paboTtatb B aBTOMATUYECKOM pPexuMe, BCTPOEHHbIA YaCTOTHBIN
npeobpasoBarenb perynvpyeT NPOM3BOAWTENbHOCTb HACOCHOW CTaHLMK)

» Konnektopa BcacblBaKLWMIA M HAMNOPHLIA U3 MOMM3TAMEHA WK HepXaBetoLlen CTanu

» MaHoMeTpbl Ha BCACbIBAOLLEN U HAMOPHON SIMHUSAX

e Pene pasnexHus

 TpybonposogHas 06Bsi3ka (KpaHbl LWApOBbIe, 3aTBOPbI, OTBETHbIE (naHLbl)

» PaMHoe ocHoBaHMe ANt YCTAaHOBKM 060pya0BaHUS.

TexHUYeckne napamMeTpbl HACOCHbIX CTaHLUN
HaumeHoBaHve napameTpa 3HayeHune
KonunuecTtBo paboTaroLmx HaCOCHbIX 012708
arperaToB
3
Mpoun3BoanTensHOCTbL or1 Ml\/; /f:'o 3000
Hanop [o 100 m
TemnepaTypa nepekaynBaemon OT 0°C o +80°C
XWUOKOCTM
MakcumansHoe pabovee faBrneHne o 40 krc/cm?
Cpok cnyx6bi He meHee 10 net

HacocHasa cTaHUmMA NoBbIWeHNS
LaBneHns NpoM3BOACTBA

™™ «MATHAT» noctaBnsercs
NONHOCTbH rOTOBAs K yCTaHOBKe.
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NOKANBbHLIE OYUCTHLIE COOPY)KEHUS

AN

YcTaHoBKM 04ncTkM nosepxHocTHoro ctoka JIOCCB ™™ «MAIHAT» npegHa3sHayeHbl ANS 0YMUCTKM
CTOYHbIX BOA 40 HOpM cbpoca B ropofckve kaHanu3alWOHHbIe CETU UNKW B BOAHble 0bbekTwl | u I
KaTeropuu BoAononb30BaHnA. 3genne nonHov 3aBOACKON rOTOBHOCTH cooTBeTCTBYeT TpeboBaHuam Cll
32.13330.2012 KaHanusaumns. HapyxHble ceTv U COOPYXeHUs.

JIOCCB npeacTaBnset cobo Nog3eMHbIA FOPU30HTAIbHLIA FTepMeTUYHbI pe3epByap, U3roTOBIRHHbI
13 CNUPANbLHOBUTOM NONU3TUNEHOBOW Tpybbl «MATHAT CBT», cocToswmi U3 yeTbipex KaMep, B KOTOPbIX
NO3TanHO NPOMCXOAUT OYMUCTKA NpoTekaruwen cToyHon Boabl. B ero pabote npumeHserca mertof
MeXaHUYeCKON U PU3UKO-XUMUYRCKOW OYUCTKM. '

3¢ ¢PeKTUBHOCTL OYUCTKN CTOKOB

KayecTBo ouuiieHHOW BOAbI AOMXHO YA0BNeTBOPATL TpeboBaHMsM cbpoca BoAbl B BOAOEMB
pbI6OX039NCTBEHHOIO HA3HAYeHMS U COOTBRTCTBOBATH NapamMeTpam, NpuBeaeHHbIM B Tabnuue 1.

Tabnuua 1
HanmeHoBaHMe BeluecTBa KorueHTpaLym mr/n
BxogHble: BbixogHble:
B3BelLieH Hble BeLecTBa 50-500* 3
HedprenpoaykTbl 20-120 0,05

*[pu KoHUeHMpayuu 83eellieHHsIX seuiecme bortee 500 me/n Heobxo0umo rpedycMompennb
yeernuyeHue obbemMa 20pU30HMarbHO20 OMCMOUHUKa  W/unu Gpyaue Meponpusmus (8 m.4.

OoroHUMeYTbHbIe cmaduu OYUCITIKU).
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OcHosHble napaMeTpbl U xapakrepuctuku J10C «TM MATHAT»
TexHonornyeckas cxeMa M COCTaB MHXeHepPHOro obopyaoBaHMs coopyxeHus dopMupyeTtcs B

COOTBETCTBMM C MNOKasaTensaMn KavyecTBa WMCXOAHOW BOAbl M TpEﬁOBaHMFIMM, npeobasnaeMbiMn K

oynweHHon Boge. OcHoBHbIe MapaMeTphl M XapakTepUCTUKM COOPYXeHWI NpeacTaBfieHbl B Tabnuue 2.

Pa3smepbl Kopnyca,
. o6, MM.
ApTUKyn Pacxop, n/c Pacxon, Pa6ounit 061:.L:M
m3/y obbem, m3

60uKku OnuHa,

OnawmeTp, MM.

ID mm.

JIOCCB-5 5 18 12 15 1400 5800

JIOCCB-10 10 36 24 30 1400 6500

JIOCCB-15 15 54 36 45 2000 7100

JIOCCB-20 20 72 48 60 2000 8500

JIOCCB-25 25 90 60 75 2200 9200

JIOCCB-30 30 108 72 90 2400 9300
JIOCCB-35 35 126 84 105 2400 10100
JIOCCB-40 40 144 96 120 2400 10700
JIOCCB-45 45 162 108 135 2400 11400
JIOCCB-50 50 180 120 150 2400 12100
JIOCCB-55 55 198 132 165 3000 9900
JIOCCB-60 60 216 144 180 3000 10500
JIOCCB-65 65 234 156 195 3000 11300
JIOCCB-70 70 252 168 210 3000 12000
JIOCCB-75 75 270 180 225 3000 13000
JIOCCB-80 80 288 192 240 3200 10700
JIOCCB-85 85 306 204 255 3200 11400
JIOCCB-90 90 324 216 270 3200 11800
JIOCCB-95 95 342 228 285 3200 12400
JIOCCB-100 100 360 240 300 3200 13000

Mpumep ycnosHoro ob6osHaveHus JIOCCB ™ «<MAMHAT»

JIOCCB-50-2400-YXN4-TY 28.29.12-004-18933979-2018: nokanbHOe 04YMCTHOE COOpYXeHue
cTouHblx Bog JIOCCB ¢ pacxopoM noctynatowen Ha ouncTky sogbl 50 n/c, anametpom pesepsyapa 2400
MM, KnMMaTuyeckoro ucnonHenuns YXN4-TY 28.29.12-004-18933979-2018.

OnucaHue TexHoNOrn4yeckoro npouecca

TexHoNOrMs 04UCTKN NpefcTaBnset cobo KOMMNAEKCHYO CUCTeMY C NATbI0 CTYNeHAMU OYULLeHUS,
KOTOPbIe OCYLLeCTBAAKTCA PA3/IMYHBbIMU INEMEHTAMM CUCTEMBI:

1. NMepBWYHLIN OTCTOMHUK - NEPBUYHOE OTAeNeHWe KPYMHbIX YacTuL, Nog AeiCTBMEM rpaBuTauum,
“MeloLL Ve BbICOKYH TMAPaBANYeCKY0 KPYNMHOCTb M nnoTHOCTb 6onee 1500 kr/mM3;

2. TOHKOCNIOMHBIN MOAYNL - OTAENIeHNe B 0CaJ0K B3BeLeHHbIe BeLeCcTBa, X KOHII0MepaThl C HeQTbHo,
a Ha NOBEPXHOCTb - NePBUYHYH IMYNbCUIO 3 CHET CAUAHUA Kanenb (KoanecueHummn) Ha rnapopobHbIx
nNacTuHax;

3. KoanecueHTHbIN MOAyNb - OTAENeHMe BCNbIBAKLWMX YacTuL, HepTenpoaykToB pa3MepoM bonee 0,2
MM. CTpyKTypa v BbiCOKas Naowanb NOBEPXHOCTW OCaXAeHWA KoanecueHTHOro Mogyns cnocobereyert
CIMAHMIO (KoanecLeHL M) MeNKUX Kanenb He pacTBOPeHHbIX He$pTenpoAyKToB B boniee KpynHble;

4. PunbTp copbuMOHHBIM - ynaBAMBaHWe HedTenpoayKTOB, He OTAeseHHbIX Ha rnapodobHbIX
nnacTuHax TOHKOCNAOWHOrO Mopayna. Punbtpa obnagaer BbICOKOW COPBLUMOHHOW eMKOCTbIO W
CeNeKTUBHOCTbH K 1IerKUM, CPeIHUM U TAXenbIM HeGTenpoayKTaM;




5. ®UNbTP A00YWUCTKM - 3aN0NHEeH YrofbHbIM COPBEHTOM, CeneKTUBHLIM K HegTenpoayKTaM.
MpuMeHsieMblit B GUNbLTPE BO0YUCTKM Yyronb cTabunbHo paboTaeT B WMPOKOM AMana3oHe TeMnepaTtyp,
pacxofa M KayecTsa BOAbI, TAKXe A0NYCKAeTCA ANNTeNbHOe XpaHeHne copbeHTa B GunbTpax c BOAOW Npw
TeMnepaTypHbIX nepenagax BnnoThb 40 3aMep3aHus;

6. bnok ynbTpaduonetosoro obeszapaxusaHusa (onuma) - 3GGeKTUBHBLIN CNOCOB YHUUTOXEHUS
cBoboaHbIX bakTepuit 6e3 M3MeHeHMs BKyca M 3anaxa CTOYHbIX BoA. CnepyeT npefycMaTpuBath, eciu
CTOYHbIe BOAbI NOC/e 04MCTKM COpaCchIBAKOTCS B BOJOEMbI MU HA penbed.

MOHMTOpMHI’ ypOBHEﬂ Hakonuelwerocqa ocagka u Heq)Tel'I[JO,!J,yKTOBY ocyuwecTsnigeTca npu nomMoLwmn
CurHann3aTtopos, Bnoku KOTOpbIX pacnojiaraktdTca Ha NoOBepXHOCTU OYUCTHOMO COOPYXeHUA.

ErcTinis crancon ssepesETias CTomcn. Cfiused mas

Mo 3anpocy, Mbl NpefoCTaBUM BCe HeobxoauMble

MaTtepuanbl Ana BHeCeHWUA Halwen npoaykuummn B

NpoekT, B TOM uucne 4eptexun B ¢opMmate DWG

(npumep pokymeHTaumu JIOCCB)

MonunatuneHoBble pe3sepsyapbl TM «MATHATY npuMeHSOTCS B CTPOMUTENbCTBE FPAXAAHCKUX W
NPOMbIWNEHHbIX 06LEKTOB, UCMONb3YHTCH B CUCTEMAX OYUCTKM CTOYHBIX BOA, XPAHEHUS NUTbEBOW W
TeXHWYecKoi BOAbI, AN NPOTUBONOXAPHOro 3anaca BoAbl U TA.. bnarogaps ceocTBam Nonm3TuneHa npu
ANVTeNbHOM XpPaHeHUM MUTLEBOW BOAbI ee LiBeT, 3anax 1 BKYC He U3MeHSTCS.

OnucaHue KOHCTPYKUun

Pe3epByapbl M3roTaBAMBAKTCA U3 CMUPASIbHOBUTON Nonn3TUNeHoBoM Tpybsl "MATHAT CBT" cobcTBeHHOMO
npov3soacTea. Pa3Mepbl npou3soguMblx pe3epeyapoB oT 2 go 200M3. KoHcTpykums u ocobeHHocTw
pe3epByapoB NpeAcTasfieHbl B TabnuLe TMNOBbLIX BAPMAHTOB UCNOSTHEHWA MW NOABUPAKOTCA MHAMBUAYANBHO
ANS Kaxaoro obbekTa.

PesepByapbl ANns XpaHeHUs NUTbLEBOW BOAbI [JOMNOSHMTENLHO OCHALLeHbl CMCTeMON (uUAbTpauLmm
noCTynawwero B034yXa, repMeTUYHbIMU NHOKAMKU, YCTPOWCTBOM C/AMBA ANS NPOBEAEHWUS OYUCTKU WU
Le3nHbekumu.

NoxapHble pe3epByapbl B CUCTEMAX NPOTUBONOXAPHOrO BOAOCHABXeHUS NpeaHa3HAYeHbl A5 XPaHeHUs
pernamMeHTMpOBAHHOMO 3anaca BOAbl. 10 XenaHWio 3aka3uyuka B MNOXApHbIA pe3epByap MOryT BbiTb
yCTaHOBNEHbl HACOCbl Pa3NWYHOW MOLHOCTM W BbLICOTHI NoAbema. Haww cneuuanuctbl Mo HACOCHOMY
060pyA0BaHUID NMPOKOHCYNLTUPYKOT U NOMOTYT C BbIGOPOM HACOCOB MW NpPeAsioxaT KOMMAEKTHYHO CTauuio
NOXapOTYLUEHWS B OTAEMLHOM Kopryce.

ApTuUKyn nsgenus 06ém, m3 HomuHansHLI# OnuHHa, mm.
AnameTp, MM.
UcnonHeHue 8 eQuHOM Kopnyce

Pr-3 "MAIrHAT" 3 1000 4100

Pr-5 "MAIrHAT" 5 1200 4500
Pr-10 "MATrHAT" 10 1400 6700
Pr-13 "MATHAT" 13 1400 8500
Pr-15 "MATrHAT" 15 1800 6000
Pr-20 "MAIrHAT" 20 2000 6500
Pr-25 "MAIrHAT" 25 2000 8000
Pr-30 "MAIrHAT" 30 2000 9600
Pr-35 "MAIrHAT" 35 2000 11200
Pr-40 "MATHAT" 40 2000 12800
Pr-45 "MAIrHAT" 45 2200 12000
Pr-50 "MATHAT" 50 2200 13200
Pr-55 "MArHAT" 55 2400 12200
Pr-e60 "MATHAT" 60 2400 13300
Pr-70 "MATHAT" 70 3000 10000
Pr-80"MAIrHAT" 80 3000 11500
Pr-90 "MATrHAT" 90 3000 13000
Pr-100 "MArHAT" 100 3000 14200
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JXUPOOTAENUTENH

Xupootnenutens «MATHAT» npegycMOTpeH [N OYUCTKM HE3MYNbrMpOBaHHLIX Machne W XWUpoB,
B3BeLUeHHbIX BELLeCTB U3 CTOYHbIX BOA. KOHCTPYKUMS n3genvs npeactaBnset coboi Nog3emMHy0 repMeTuyHyto
NOMIM3TUNEHOBYIO eMKOCTb pa3fenieHHy NeperopogKaMu, 4To No3B0SeT NPOU3BOANTL PEBU3NIO COCTOSHUS Y
npu Heobxo4MMOCTW 04MCTKY cenapatopa. NpuHUMn paboTbl XMPOOTALNNTENS COACPXUT 2 YPOBHA OYMCTKM, B
nepBbIi 0TCeK OTALNAKTCA YaCTULbI ANCNePCHON dasbl, NpY BO3AENCTBUM CUA FPABUTALIMM XWP BblAeNAeTCS
Ha NOBEPXHOCTb, BO BTOPOM 0TCEKE MPOMCXOAUT A00YMCTKA CTOKOB OT PACTBOPEHHBIX (MENKMX) YacTUL, Xupa
npuMeceit. KOHTPO/Nb YPOBHA MAC/eHOM NAEHKW OCYLIeCTBNSeTCS NpW NOMOLLM AATYUKOB YPOBHS Macen,
Hanpumep LC2-1.

MakcManbHas Npou3BOAMTeNbHOCTL XupooTaenei Ao 25 n/c B cekyHay. [0 TexHMYeckoMy 3afaHuio
BO3MOXHO W3roTOBMEHWe YCTAHOBOK boNbliern Npou3BOAMTENBHOCTM W paclMpeHHOW KOMMaekTauuu
(KoaNMCLeHTHbIE MOAYNW, HAcoChbl, CMCTeMa B3My4YMBAHMA OCaAKa, CMCTEM aBTOMATUYeCKOW MNPOMbIBKK).
Xupootgenntenu npon3BoAATCS FOPU3OHTANLHOMO U BEPTUKANBLHOMO TUNA.

Xupootgenuteno TM «<MAIHAT» B BepTUKANbHOM UCNONHEHUM

L AET Sa—

1. NoaknioyeHune Tpybonposoaoe Kk KonoaLy

ApTUKYn XB1 | XKB2 | XB3 | )B4 | XB5 | XKB7 | XKB10 e;g:::
Pacxon, n/c 1 2 3 4 5 7 10

OvameTp D, Mm 1000 | 1000 | 1200 | 1400 | 1400 | 1600 | 1800

Bbicota Bxoga A, MM 770 | 1100 | 1200 | 1100 | 1400 | 1500 | 1600 LC2-1
BbicoTta Bbixoga B, mm | 700 | 1030 | 1030 | 1030 | 1330 | 1430 | 1530

fuametp BEIXOBXOR | 110 | 110 | 110 | 110 | 110 | 160 | 160

TpyObl

Xupootaenutens ™™ «<MATHAT» B ropusoHTanbHOM UCNONHEHUU

ApTuKyn X1 | Kr2 | Kr3 | )Kr4 | Kr5 | K[7 | OKr10 | K15 | Kr20 | Kras
Pacxog, n/c 1 2 3 4 5 7 10 15 20 25
[vametp D, Mm 1000 | 1000 | 1000 | 1200 | 1200 | 1400 | 1400 | 1600 | 1600 | 1800
Onvra L, um 1200 | 1400 | 2000 | 1700 | 2100 | 2300 | 3300 | 3800 | 5100 | 4800
BbicoTa Bbixoga A, mm| 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 120
E:;ts“i?m BOIXOW/BXOA | 440 | 110 | 110 | 110 | 110 | 160 | 160 | 200 | 200 250
O6bem xupa, 1 75 | 100 | 130 | 180 | 240 | 300 | 400 | 650 | 800 | 1000
O6bem 0CazKoB, 1l 120 | 225 | 350 | 450 | 600 | 720 | 1100 | 1500 | 2100 | 2500

MOHTAXX NOAMMEPHBIX M3JENMH

A) CoepuHeHue naTpybkoe c roppuposaHHbIMU TpybaMu

Cmesca xonodya

Ynnomuumenssoe koyyxoboe
/\womsiio oSl §
) RN
/ Mygma

=

'\\ lMpucoedussmenwd 2o@pupolonmm
mpydanpobiod ua 113 mpydu

. _Mompybox das npucoeduwenus uz
R T

Momor us mpyby
MHA 73100

a) wapywrsi duamemp mpyfonpododa d=110-200mm
Cxera nodkmesenun k Kosoduy zopupoBanwod 13 mpyds

5) CoeaunHeHue I'laTPYGKOB C rMaakuMun nonunaTuneHoebIMU TPYGaMM

Cmenxa Komodua

da d=250-630mm

solololelelelulolelelelnlole!

CoeauHeHwe ocyLLecTBNSeTCS MPY NOMOLLY 3NeKTPOCBAPHbIX MydT C 3aKNaAHbIMU 3N1eKTPOHArpeBaTeNsMu:
1-Tpyba, 2-MeTka nocaaku MydThl, 3-MydTa, 4-3aKNafHOM HarpesaTesb, 5-cBapoyHbIe NpoBoaa.

Ynmomuumensuoe kaywyxoboe

X, Mouroedusmeswy 2o@oupobarmin
mpydanpatied u3 (13 mpyly

. MampyBax das npucoeduqenus u3

2oppupoBamod 117 mpydsr
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B) Bpeska natpy6kos npu noMowm My¢pTbl Ha obbekTe 2. YCTpPOMCTBO 3aWUTHOWN NAUTbLI BOKPYr FOpNOBUHDI

B cnyyasx korga oTMeTka noasoasuiero Tpybonposoga TpebyeT YTOYHEHWS, MOXHO BOCMO/b30BaThbCA A) YcTaHOBKA KONOALA B 30HE 3e1eHbIX HACAXACHWIA N NewexoaHbIX AOpOXeEK
nofiKtYeHneM TpybonpoBoaa npy MoHTaxe Konoaua.

Jayumnas nauma 3(1B-B/1

Omrocmka_konodya Macmuka eudpouzonsyuonHas Mb-60
YnnomrumensHoe kay4yxoboe YnnomHumensHoe kay4ykoboe Henysunucmsid 2pysm [ —— e i
KO/BUO ‘\Q’Oﬂbua LlemenmHo-necyanas flok NoAUMEpHSIG /TPN-40.1-30x40.300
nodzomoBka

\ Bpesnas nonymygpma
\ |  [nadkas
.| mpyda T

BpesHas nonymygma

>ZOIb!§Zo}€0‘1&“¥9‘0’2?¥0}0:€0Z&Zo}t{o:o{i ' \ \ .l"
o 778 s 5
] B &
L i L,
YnnomHumensHas YnnomHumensHas — E
MaHxema MaHxema = Ox
. (merka konoduya  Cmenka konodua ™
rO(ﬂpUpOﬁﬂHHﬂH mpyéa MHA- mpygﬂ Cxema yemanoBku konodua B 3eneHou 3oHe
! | B) YcTtaHoBKa konoAua B 30He TPAHCNOPTHOW Harpysku

Jopoxxoe nokpsimue

Sawumnas nauma 318-BT . Buii
3 7 D.mM| L,mM /— I d.mm| De,mm|h,MM Macmuka audpouzonsyuonnas M5-60 /nz‘?;_uf; ﬂbj;;ﬂ%piﬂﬂ
= 10 |95 10 120 {100 Heny4urucmsii 2pysm Sawumnas nauma 3MH-B-7 / ; '

160 175 160 170 1100 Ufedenoqnan nodzomobka Mok mun T / o

= rocT 3634-99 / [omwemwa sewny
Q 200 | 200 | © 200 | 210|100 ! |
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Bpesnas noaymygma YnnomHumensHas MaHxema Uevenmro-necyaras\ /k 9176 3 q‘ "
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(xema ycmawoBku konodya B 3oHe mpacnopmHoU Ha2py3Ku
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B) YcTaHoBKa konoaua BHe 30HbI 3aCTPOMKK ' MoHTax Konopua Ha

; OMOPHOW NnnTe
/oK noAUMEpHbIU .

Henysurucmsid 2pyHm \TY 4859-001-44851302-2006
M =¥ 300min
ﬁfﬁiﬂfﬁm ' — = - g
' {

T

LYY

—P—i‘m ":” oonm "Wdka" ¢ ycuneruem
LS Uenenmwas nodnubka

Onopras nauma
p-

| emermno-necyanas nodzomo

bka

L\

MoHTax Konoaua c yCTpoACTBOM
BHelLHero 6eToHHOro SKops

\ "

| 300min
(xema ycmanobku konodya Ha He3acmpoeHHoU meppumopuu
!
“Mdka” ¢ ycuneruen &
o {emenmuan nodaubka
3. MoHTax Konoaua Ha ONOpHOU nnaute —L—ff’;f,;;‘,’n’;;f;‘;iam S
A-A -
B (yBenuyeHo) 4. Pa3srpy3ka nonuMepHbIX usgenumu
P @ !

By B A "]
P
yemenmuan nodaubka

Mauma ocHoBanus Boam awkepHd

[na nogbeMa nsgenun UCnonb3yrTcs
3M1aCTUYHbIEe PEMHMU, BCeraa A0MKHO BbITh
He MeHee [ByX Toyek nogvema. [lpu
HeobxoaMMOCTH NpUMeHsNTe CTpesly KpaHa. BaxHo, 4Tobbl NogbEMHbIE peMHM
He noBpeaunu Apyrve BbiCTynatolWwMe yactu msgenus. Henb3s npuMmeHaTb
CTasbHbIe TPOChI U Lienu, A5 pasrpysku U3genun.
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PEANM30BAHBIE NPOEKTbI < A - -

Haw onbIT noarveepxnaet, 470 N0ONIMMepHbIe U3genna ny4duwe scex noaxoaarT K 60!'IbLUVIHCTBy 06bekToB
He3aBMCUMO OT TOro, naeT N pevyb 0 HANOPHbIX NN 6E3HaI'IOprIX pr60np030p,ax.

3a roabl paboTbl CneuManucTbl Hawen KoMnaHWW ycnewHo peanusosanu bonee 300 npoekToB
CTPOMTERNBCTBA HAPYXHbIX MHXEHEePHbIX CUCTEM Pa3/IMYHOr0 HAa3HAYeHUS.

Jloructuueckuin koMnnekc r.3nekrpoctanb

Konoaubl Ans Bcex BUA0B ceTei
loa-2015-2017 e 4

KoHTetHepHbIN TepMuHan r. AnekTpoyrnun
Konoaubl ons Bcex BUAOB ceTen
fon-2016-2019

BouHckas wactb r. UpkyTck
Konoausl cuctembl K1, K2
fon-2016

Noructnyeckunit komnnekc 033 MNT Anabyra
Konopubl ans Bcex BUOB ceten
lon-2015-2017

BoponpoBsopHbie cetu nocenka 0.Caxanux
Konoaubl nuTbeBoro BofocHabxeHns
lon-2017-2018

BoeHHbI ropoaok r. Keizbin
Konogus! anga cetein K1,K2,81,B2
fon-2017

P

Bok3an r. CocHoropck
HakonutenbHblit pesepeyap
lon-2018

e d ©

3asop ABI Product r.Bnagumup
: Konoauel, J10C, KHC
;b_, lon-2017

gy oy

Npouszeopcteo r. KameHck-WaxTuHckui
HakonutenbHbi pe3epsyap

lon-2018

A0Y r. Bnagaumup
Xvpootnenutens ANs CTON0BOK
fon-2015

FoCTUHMYHBINA KOMNAeKc r. ipocnaeb
Pesepsyap 4ns cucTeMsl nonuea
fon-2014

PexoHcTpykuus HabepexHoit r.KoHcTaHTUHOBCK
KabenbHble konoaubl
fop-2017

Llentp npodeccuoHansbHov noarotosku MY MBAl |
KHC nuBHeBoro cToka
fop-2015

PekoHcTpykuuns asrogoporu M5
Konoaubl Ans cuctembl fpeHaxa
fon-2019

KabenbHble konoaubl Ans nocenka r. fiMutpos ‘ Monuron TBO r. Banawwuxa KoHTeiHepHbI TepMuHan r. 3nekTpoyrnu
Konoaubl ans kabenbHbIX ceTei | KHC pnst cucteMbl oumncTkv M cbopa CTouHbIX BoA € nosmroHa TB0 Tpybbl BogocHabxeHus [1800Mm
fon-2016-2018 fon-2019 lon-2020




