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UNIVERSITY YHUBEPCUTET
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Otnenenue HeTEra30BOrO Jieaa
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Tema padoTsl

«Ananm3 MCTOA0B ITOBBIIICHU A SKCHJIyaTaHI/IOHHOﬁ HaJC)KHOCTHU ITPOMBICIIOBBIX TPY6OHp0BOI[OB»

YJIK 622.692.4-047.44

CryneHt
I'pynna DPUO Ioanucp Jara
2bM72 [TactyxoB A.C.
PykoBogurens
J0KHOCTH [025(0] Yuenas creneHnb, 3BaHne Hoanuck JlaTa
Houent OHJJ bpycnuk O.B. K.II.H, JIOICHT
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Honent OHJJ Pomanrok B.b. K.3.H., TOIIEHT
ITo pasaceiny ((COI_II/IaJ'IBHa}I OTBCTCTBCHHOCTBH»
JloKHOCTH (2% (0] YueHasi cTeneHb, 3BaHNe Hoanucek JlaTa
Accuctent OO/ | Yepemuckuna M. C.
JOIMYCTUTD K 3BAIIUTE:
Pykosoautesnn OOIT [0g7(0] YueHasl cTeneHb, 3BaHHe Ioanucp Jlara

OH/I UIIITIP

[Magpuna A. B.

II.T.H, JOIICHT

Tomck — 2019 .




TPEBOBAHUA K PE3Y/IbTATAM OCBOEHUA NMPOrPAMMbI MATUCTPA

MaaHupyemoie pe3yabmamsi 0byyeHus

No Pesynbrarel 00yueHus Tpebosanuss I'OC, kpumepues
U/Unu 3aUHmMepeco8aHHbIX
CMOpPOH
[IpumensaTh ecTecTBeHHOHAay4HbIe, MaTeMatndeckue, | OK-1; OK-2; OK-3, OIIK-1;
TyMaHUTapHbIE, 3KOHOMHYecKue, wumKkeHepHsie, | OIIK-2; OIIK-4; OIIK-5; OIIK-
TEXHUYeCKne U Thybokme mpodeccuonanbubie | 6; OIIK-7, OIIK-8, I1K1; I1K-2;
P1 3HaHWs B oOmactu coBpeMeHHBIX Hedrerasopeix | [1K-3; ITK-4; ITK-6; [1K-7; [1K-
TEXHOJIOTUHI TS pelIeHus npukiaansix | 9; [IK-10; TIK-11; I[TK-14; TIK-
MEKIUCIIUIUIMHAPHBIX ~ 3amad = W ukeHepHBIX | 16; IIK-17; T1K19; I1K-20; I1K-
mpoOIeM, COOTBETCTBYIOMMUX Npoduiaro noarotoBku | 21; TTK-23
(B He(TETa30BOM CEKTOPE YKOHOMHKH)
[ImanupoBate u mpoBomuTh ananutuueckue U | OK-1; OK-2; OIIK-2; OIIK4;
AKCTIEpUMCHTAIbHBIC HCCIEN0BaHuUsA ¢ | OIIK-6; ITK-1; ITIK-2; ITIK3; IIK-
WCIIONIb30BAaHUEM HOBeHImMX noctwxeHuii Hayku u | 4; [1K-5; T1IK-6; [1K-7; [1K-8;
P2 TEXHUKH, yMETh KpUTHYECKH OlleHuBaTh pe3ynbTaThl | [1K-9; [IK-10; [TK-11; ITIK-14;
MW Jenath BBIBOABL, monydeHHble B cinoxHbeix u | [IK-15; T1K-17; T1K18; T1K-19;
HEOTpeAeNEHHBIX YCIIOBUSIX; ucnons3osats | [TK-20; ITK-22; ITK-23
MIPUHIIMITBEI K300PETATENbCTBA, IPABOBLIC OCHOBHI B
00J1aCTH MHTEIUIEKTYaIbHOW COOCTBEHHOCTH
[IposiBnsTe mpodheccuonanpayto ocBenoMieHHoOCcTh 0 | OK-1; OK-2; OIIK-1; OIIK2;
MEPEIOBBIX 3HAHUSAX M OTKpeITUAX B obmactu | OIIK-3; OIIK-6; OIIK-7, OIIK-
He(Tera3oBbIX TeXHOJIOTHH ¢ yueroMm mepenosoro | 8, [IK-1; I[TK-2; I1K-3; [1K-4;
OTEYECTBCHHOT'O H 3apy0exHOTr0 omeita; | I1K-5; IIK-6; I1K-7; TIK-8; TIK-
P3 WCIONb30BaTh  MHHOBAaLMOHHBIA  monxon  npu | 9; IIK-11; ITK-13; ITK-14; I1K-
pa3paboTKe HOBBIX HeH U MeTo0B npoekTupoBanus | 15; [IK-18; ITK20;I1K-21; I1K-
00BEKTOB HeTerazoBOro Komrimiekca mms pemrenus | 22; [1K-23
WHXXCHEPHBIX ~ 3a7]ad  pa3BUTUS  He(TerasoBbIX
TEXHOJIOTHH, MOJIEPHHU3AIIUU U YCOBEPIICHCTBOBAHUS
He()TEra3oBoro MPOU3BO/ICTRA.
Breapsate, okcmmyatupoBaTh u  obcayxuBath | OK-2; OIIK-1; OIIK-2; OIIK-7,
COBpeMeHHble  MammHbl u  MexaHusMbl  Juis | OIIK-8, TIK-1; TTK3; TIK-6; TIK-
peanuzanuu TEXHOJIOTUYECKUX mporeccoB | 9; IIK-10; ITK11; ITK-14; TIK-
P4 HedTerazoBoii o0iacTu, odecneunBarh ux BbicOKyro | 16; I[IK-17; TTK-18; TTK-19; I1K-
a¢dhekTuBHOCTh, coOmonmaTh mpaBwia oxpansl | 21; [1K22;
3I0pOBb W 0OE€30IIaCHOCTH TPYZa, BBINOIHSITH
TpeOOBaHMS MO 3aIUTE OKPYKAIOMIEH CPEIBI.
Brictpo OPHUEHTHUPOBATHCS u BeIOupaTh | OK-2; OK-3; OIIK-1; OIIK2;
onTUMaNbHBle  pemenus B MHorodakropueix | [1K-4; I1K-5; ITK-6; ITK-7; T1K-
P5 CUTyalMsiX, BiIaueTh wMertomamu U cpeactBamu | §; I1IK-9; TIK-10; ITK-11; TTK-
MaTeMaTHYECKOTO monenupoBanus | 17; [IK-20;
TEXHOJIOTHYECKUX MTPOIECCOB U OOBEKTOB
P6 O¢ddexTuBHO wucmonb3oBaTh 060K umeromuiics | OK-2; OIIK-1; OIIK-2; OIIK-4,
apceHal TEXHUYECKHX CpencTB st MakcumaibHoro | OINTK-7, OIIK-8, T1K1; I1K-3;
MpHUOJIVDKEHUS K TIOCTaBIeHHBIM TTpon3BoacTBeHHbIM | [1K-4; TTK-5; T1K-6; [1K-8; [1K-
neasiM Tpu pa3paboTke W peanmsanuu npoekrtos, | 9; [IK-10; ITK-11; ITK-13; T1K-
MPOBOJIUTH  DKOHOMHYECKMH  aHamm3  3arpar, | 14; IIK-15; 11K16; [1K-17; I1K-
MapKeTHHTOBBIC  HWcCenoBaHus,  paccumthBath | 18; [IK-19; I1IK-20; ITK-21; T1K-
AKOHOMHUYECKYHO A((hEKTUBHOCTb. 22; 11K23
P7 D¢ dextuBHo padoTath MHAMBUAYaTIbHO, B KadecTBe | OK-1; OK-2; OK-3; OIIK-1,

YJICHA n PYKOBOAUTEIA KOMaH/FbI, YMCHHUE
q)OpMI/IpOBaTB 3alaHusl WU OIICPATHUBHLIC IIJIAHBI BCEX
BUJAOB JCATCIbHOCTHU, PACHPCACIATH 0053aHHOCTH

YJICHOB KOMaH/bI, TOTOBHOCTH HECTH

OIIK-2; OIIK-4; OIIK-5; OIIK-
6; I1IK-6; I1K-11; 11K12; IIK-13;
[1K-14; [IK-15; [IK-23




OTBCTCTBCHHOCTD 34 PC3YJIbTAThI pa6OTBI

P8

CaMOCTOSITEIbHO YUNUTHCS U HETPEPHIBHO MOBHIIIATH
KBaTM(UKAMI0O B  TEYEHHWE BCEro  Mepuoja
po(ecCHOHATBHOMN JCSITEILHOCTH; aKTUBHO BIIAJICTh
WHOCTPAHHBIM S3BIKOM Ha YPOBHE, TO3BOJISIONIEM
paboTatb B WHTEPHAIIMOHAIBHOMN cpere,
pa3pabaTeiBaTh  JOKYMCHTAIMIO W  3allUIIATh
pe3yJbTaThl MHXKCHEPHOM JISATSIILHOCTH

OK-1; OK-2; OK-3; OIIK-2;
OIIK-3; OIIK-4; OIIK-5; OIIK-
7, OIIK-8, TIK-1; TIK8; TTK-23




TOMSK TOMCKWUN
POLYTECHNIC NOJINTEXHUYECKUN
UNIVERSITY MM YHUBEPCUTET

MuHMCTEePCTBO HayKM 1 Bbicwero obpa3oBaHmA Poccniickon OepepaLn
depepanbHoe rocygapcTBEHHOE aBTOHOMHOE
ob6pasoBaTesibHOe yupexxaeHume Bbicllero o6pasoBaHma
«HaumroHanbHbIN nccnegoBaTenbcKnin TOMCKUIA MOANTEXHUYECKNA YyHUBEepcUTeT» (TITY)

NmxenepHas mkosa npupoHbix pecypcon (MILTIP)

Hamnpasnenue noarotosku (cnenuaibHocTh) 21.04.01 «Hedrerazosoe nemo»
[Tpoduns_«HanexxHOCTh ra3oHeTENPOBOIOB U XPAHMIJIHIID)

Otnenenue HeTEra30BOrO Jieaa

VYTBEPXAIO:
Pykosogurens OOIT OH /] UILTIP

[lTagpuna A.B.
(IToanuce) ([ara)

(®.11.0.)

3AJIAHHUE
HA BBINOJIHEHHE BBIMYCKHOIH KBAJIN(PUKANMOHHON PaGoThI
B dopwme:

MarHCTepCKOﬁ JUCCCPTAllNN

Crygnenry:

I'pynna DUO

2bM72 ITactyxoBy Apremy Cepreesuuy

Tema paboThI:

«AHamM3  METOJOB  IOBBIIIEHMS]  OJKCIUIyaTallMOHHOM  HAJEXKHOCTH  IIPOMBICIOBBIX
TpyOOIIPOBOJIOBY

YTBepxk/ieHa IPUKa30M JUPEKTopa (1ara, HOMep) ‘ ot 11.02.2019 r. Nel064/c

Cpok c/1auMl CTY/IEHTOM BBIIIOJIHEHHOM pabOThI: ‘

TEXHUYECKOE 3AJIAHHUE:

Hcxonnbie nanHble K padore O6wbext uccnenoanusi: HOpy6ueno-Toxomckoe
(HatmeHosaHue 0b6vexma uccie0068anus Uil NpOeKmupoeanusi, He(l)TeFa?»OKOHI[CHCaTHOC MeCTOpO)K,Z[eHI/Ie,
NPOU3BOOUMENLHOCMb UTU HASPY3KA, PEHCUM pabombl o

(HenpepuvisHbiil, NepUOOUUECKuUll, YUKIUYeCKull 1 m. 0.); 610 BHYTPHUIIPOMBICIIOBBIN HG(i)TCHpOBOI[ «YTIIH-2-
CbIpbsL UNU Mamepuan uzoenus,; mpebosaHus K npooykmy, TICITy» TIK 27+00 1o TTK28+00

usoenuio un npoyeccy, 0cobvle mpebosaHus K 0CO6eHHOCMAM
@ynryuonuposanus (IKCnayamayuu) 06veKma unu u30eus 6
niane 6e30nacHOCM YKCHLYAMAayuL, 6IUsHUSL Ha
OKPYIHCATOWYIO CPEOY, IHEP2O3AMPAMAM,; IKOHOMUYECKULL
ananuz u m. 0.).




IlepeyeHb NMoaJIeKANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe

BOIIPOCOB

(aHarumuyeckuti 0630p NO IUMEPAMYPHBIM UCMOYHUKAM C
Yebio BbIACHEHUs. 00 CIMUICEHUL MUPOBOLL HAYKU MEXHUKU 6
paccmampusaemoti 06aacmu; NOCMAHO8KaA 3a0adu
UCCIe008AHUS, NPOEKMUPOBAHUSL, KOHCIPYUPOBAHUS,
codepaicanue npoyedypul UCCIe008AHUS, NPOESKMUPOBAHUS,
KOHCIPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomol; HAUMEHOBAHUE OONOJIHUMENILHBIX PA30eos,
noonedcawux paspabomxe; 3aKyeHue no pabome).

N3yunth HOPMAaTHBHO-TEX HHUYECKYFO
AOKYMCHTAIlUIO B 06HaCTI/I CTPOUTCIILCTBA U
IKCIUTyaTallik  HEe(PTEMpOBOIOB, HCCIIEA0BAThH
METOAbI IIOBBIIIICHUA BKCHHyaTaHI/IOHHOﬁ
HAJISKHOCTH BHYTPUIIPOMBICIIOBOTO
HedTenpoBoaa, pa3padoTaTh PEKOMEHIAUU TIO0
3aMEHE 3aXJIECTHBIX CTBIKOB Ha JIMHEHHBIC,
paccyMTarh SKCILTyaTal[MOHHYIO HaJeKHOCTb
JIAHHOTO y4acTKa HedTenpoBoa.

Hepeqenb rpa([)n'{eclcoro mMaTrepualjia
(c moyHbIM YKA3aHUeM 00513amenbHbIX Yepmediceli)

Pucynku, Tabauist

KoHcyabTanThI 10 pa3iesaM BbIIYCKHON KBAIN(UKALMOHHONH PadoThl

(¢ ykazanuem pazoenos)

Pazgen

KoncyabTant

«DOUHAHCOBBIA MEHEIKMEHT,
pecypcodhHEeKTHBHOCTD u
pecypcocOeperxeHrue»

Pomanrok B.B., poment, K.3.H.

«CommnanpHas
OTBETCTBEHHOCTDY

Yepemuckuna M. C., accucteHt

Haszpanus pa3xaelioB, KOTOPbIE€ NOJKHbI ObITh HAIMCAHLI HA PYCCKOM 1 HHOCTPAaHHOM

SI3BIKAX:

1. JluteparypHsliif 0630p

2. XapakTepucTUKy 00beKTa

3. DKCIUTyaTallMOHHYIO HAJIe)KHOCTh

JlaTa BbIIa4M 32/1aHUA HA BbINOJHEHHE BHINYCKHOM
KBAJIN(PUKALMOHHOMH padoThl 10 JIMHEHHOMY rpaguKy

3ananue BbIIAJ PYKOBOIHTEb:

Jo/KHOCTD [025(0] ‘Y4eHasi cTeneHb, 3BaHNe Hoanucy JlaTa
[Tpodeccop OHJI Bbpycuuk O.B. K.IL.H, JIOIICHT
3aganue NPUHAJT K HCIOJJHCHUI0 CTYAECHT:
I'pynna PO HMoanmucs Jara
2BbM72 ITactyxoB Aprem CepreeBny




3AJAHME JIJISI PA3JIEJIA
«COLMAJILHASI OTBETCTBEHHOCTb»

Crygenry:

I'pynna

DPUO

2BM72

ITactyxoBy Apremy CepreeBuuy

IIkoaa WmxenepHas mkosna

MIPUPOJHBIX PECYPCOB

Otnenenne (HOLY) Otnenenre He(hTEra30BOTO

niena

YpoBenb 00pa3oBaHus Marucrparypa

21.04.01 Hedrerasosoe neno
/ HagexRHOCTD
ra3oHe(TenpoBOIOB U
XPaHUIHIIL

Hal'lpaBJ'leHI/Ie/Cl'IeHI/IaJ'leOCTb

Hcxoanble jaHHble K pa3aeny «CounajabHasi 0TBETCTBEHHOCTbY:

1. Xapakrepuctuka 00BbeKTa UCCIICTOBaHHS (BEIECTBO,
MaTepHal, Ipuoop, aNrOPUTM, METOINKA, pabodas 30HA)
1 00JIaCTH ero MPUMEHCHHS

JluHeitHas 9acTh BHYTPHUIIPOMBICIOBOTO HedTenmpoBoa,
1 METOABI MOBBIIICHUS SKCIITYaTallHOHHON HAJEeKHOCTH

IlepeueHp BOpOCOB, NOJUIEKAIIMX UCCIEJOBAHHIO, IPOEKTUPOBAHUIO U pa3paboTKe:

1. IlpaBoBbIe U OPraHU3ANHOHHBIE BOIPOCHI
odecreyeHus1 0e€30MacHOCTH:

— chenuanbHble (XapakTepHbIE NPH OIKCILIyaTallly
00beKTa UCCIIe0BaHMUs, IPOCKTUPYEMOl paboyell 30HBI)
IIPaBOBBIE HOPMBI TPYAOBOTO 3aKOHOAATEIbCTRA;

— OpraHU3alMOHHbIE MEPONPHATHA INPH KOMIIOHOBKE
paboueii 30HbI.

2. IlpousBoacTBeHHAs 6€30MACHOCTb:

2.1. AHanu3 BBISBJICHHBIX BpEOHBIX (HDAaKTOPOB MpPHU
pa3paboTKe W IKCILTyaTalluy MIPOSKTUPYEMOTO PEIICHHS
B CIICIyIOIIEH MOCIIE0BaTEIbHOCTH:

— (U3MKO-XMMHYECKasl TPUPO/Ia BPETHOCTH, €€ CBS3b C
pa3pabaTbIBacMOi TEMOH;

— aelicTBue (haKTOpa HA OPraHU3M YeJIOBEKa,;

— TpHUBEICHHUE JOMYCTUMBIX HOPM C HEOOXOIMMO
pa3sMEpHOCTBIO (CO CCHUIKOW Ha COOTBETCTBYIOIIMIT
HOPMAaTHBHO-TEXHUYECKUH JOKYMEHT);

— IpeJyIaraeMble CpeICTBA 3aIUTHI;

— (cHayama  KOJUIGKTMBHOW  3aIllUTHI,
WHIMBHUyaJIbHbIE 3aIIUTHBIEC CPEJICTBA).

3aTCM —

2.2. AHanmm3 BBIBICHHBIX OINACHBIX (DaKTOPOB IIpU
pa3paboTKe W HKCILTyaTalliy MIPOSKTUPYEMOTO PEIICHHS
B CIIEYIOIIEH [10CIe0BaTeNbHOCTH:

— MEXaHWYeCKHe OITaCHOCTH (MCTOYHUKH, CPEACTBa
3aIIUTHI;

— TepMHYECKHE OIACHOCTH (WCTOYHHKH, CPEICTBa
3aIUTHI);
—  3JeKTpoOe30macHocTh (B T.4.  CTaTHYECKOE

3EKTPUYECTBO, MOJTHUE3ANUTa — UCTOYHUKH, CPEICTBA
3QIUTHI);

. M0XKapO-B3pBIBOOE30IACHOCTD (Tpr4MHBI,
npo(UIaKTHYECKHE MEPOTIPUSTHS, IEPBUYHBIE CPEICTBA
MTOKapOTYIICHUS).

3. DKoyoruueckas 0€30MacCHOCThb:

— 3aluTa CenUTeOHOM 30HbI

— aHamM3 BO3IeHCTBHA O0O0BEKTa Ha aTMochepy
(BBIOpOCH);

— aHanM3 BO3AEHCTBUS O00BeKTa Ha ruxpochepy
(copochr);

— aHamm3 BO3IeHCTBHA 00BEKTa Ha JUTOChEpy
(oTx0mpI);

—  paszpaboTaThb  pemieHus 1O obecreyeHno
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9KOJIOTHYECKOM Oe3omacHocTH co cchuikamu Ha HT/] mo
OXpaHe OKPY>Karolle Cpepl.

4.Be3onacHocTh B qpestlqaﬁHux CUTyalnudax:

— mnepeyeHb Bo3MOXHbBIX UYC mnpu paspaboTke u
3KCILIyaTaluu IPOCKTUPYEMOTrO PELICHNUS;

— BBIOOp Haubonee TunuyHoi YC;

— pa3paboTKa NPEBEHTUBHBIX MEp MO MPEAYIPEKACHUIO
(0K

— pa3paboTka feicTBuit B pe3ynbTaTe Bo3HUKIIEH UC u
Mep M0 JUKBHJIAINH €€ MOCIEACTBUIL.

JaTa BbIIa4u pasjaesia no JuHeiiHoMY rpapuky

3ananue BbIIaJI KOHCYJIbTAHT:

JloJzKHOCTH

D uo

Yu4enasi cTeneHb, 3BaHUe Hoanuch Jara

Accuctent OO/]

Yepemuckuna M.C.

38}13HI/I€ NPUHAJT K UICIIOJTHEHUIO CTYACHT:

I'pynna

()5 (0)

IMoanuck Jlata

2BM72

[TactyxoB Aprem CepreeBuu




3AJJAHME JIJISI PA3JIEJIA
«®PAHAHCOBBI MEHE/UKMEHT, PECYPCOY®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE)
Crygenry:
I'pynna (0] 5 (0]
2BM72 [TactyxoBy Apremy CepreeBuuy
Mxona I[pupoaHbIX pecypcoB Otaenenne (HOL) OtnencHue HEPTEra30BoOTO
Jena
Yposens 06pa3o- Marwuctp Hanpagiaenune/cnenuansuocts | 21.04.01 Hedrerasosoe
BaHUA JeT10

cocOepekeHne»:

Hcxoanbie naHHble K pa3aeny «OHUHAHCOBBIH MeHEI:KMEHT, pecypcod(p(heKTUBHOCTH U pecyp-

1. Cmoumocms pecypcos wnayunozo ucciedoeanuss (HHU):
MaAMepUuanbHO-MEXHUYECKUX, IHEPLEMUYECKUX, (PUHAHCOBDIX,

uH¢0pMa14u0HHblx U yejroeedyecKkux

Oyenka cmoumocmu pecypco8 Ha npogedeHue
CMpOUmMenbCmea IUHEUHOU YACmu Heghmenposooos.

2. Hopmbl u HOpmamussl pacxo008anus pecypcos

Hopmvr pacxooa mamepuanos, mapughnvie cmasxu
3apabomHou niamul pabouux, HOpMbl
AMOPMUBAYUOHHBIX OMYUCTEHUL], HOPMbL BPEMEHU HA
8bINOIHEHUe  onepayuili. 8 X00e 6bINOJHEHUs
onepayuii CoenacHo CcnpagouHuko8 Eounvix Hopm
spemenu (EHB) u op.

Hepeqeﬂb BOIIPOCOB, NOAJICKAIIIUX UCCICI0BAHUIO, IPOCKTUPOBAHUIO U pa3pa60TKe:

1. Oyenxa xommepueckoeo nomenyuald, NepcneKMUSHOCMU U
anemepuamus nposedenusi HU ¢ nosuyuu pecypcosgpgex-

mugHoCcmu U pecypcocoepexcerus:

Pacuem 3ampam u ¢unancosozo pesyromama pea-
qU3AYUU  NPOEKMa No  MOHUMOPUHSY —JUHEUHOU
yacmu Heghmenpoeooos

2. Inanuposanue u gopmuposanue 61003cema meponpusimuii

Ilnanuposanue  6udos u  obvemos  pabom,
@opmuposanue  kadpogozo  cocmasa,  paciem
OCHOBHBIX cmamell pacxo008

3. Onpeodenenue pecypcroil (pecypcocbepezaroweit), unanco-
601, 0I00XCEMHOU, COYUATLHOU U IKOHOMUHECKOU IDghex-

MUBHOCU UCCIEO0BAHUS

Pacuem  sxonomuuecxou  sghpexmusnocmu  npu
cmpoumenbemee IUHEUHOU 4acmu He@menpoeooos

HEPEHEHB rpa(l)nlleucoro MaTEPHUAJIA (c mounvim yrazanuem 06a3amenvHbIX Yepmedicet) .

1. Pacuemmnvie ghopmynet
2. Tabauywl

3. I'pagux cpasnenus noxazameneu

‘ JlaTa BbIIa4M 321aHUA JJIS pa3/iesia no JuHeiHoOMY rpaduky ‘

33}13HI/IQ BbIJ1AJI KOHCYJIbTAHT:

Jo/KHOCTH [27(0]

Yuenas crenenb, IToanuch Jara
3BaHHe

Houment OH/JJ Pomanrok B.b.

K.J.H, JOLIEHT

3a11aHue NPUHAJT K UICITIOJTHEHUIO CTYACHT:

I'pynna L0400

Iloanuceh JlaTra

2bM72 [TactyxoB Aprem CepreeBuu




TOMSK TOMCKUK
POLYTECHNIC NOJIMTEXHUYECKUN
UNIVERSITY IMIMI yHVBEPCUTET

MunucTtepcTBO 00pa3oBanns U Hayku Poccniickoi ®eaepanuu

®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPESIKICHUE

BBICITICTO OOpa30BaHUs
«HAIIMOHAJIbHBINA HCCJEJOBATEJbCKUI
TOMCKHW MOJUTEXHUYECKUA YHUBEPCUTET»

HmkxeHepHas mKoja IpupoaHbIX pecypcon (MUIIIP)

Hampasnenune moarorosku (crennanbHocTh) 21.04.01 «HedTerazooe menox»
[Mpoduns_«HaiexHOCTL Ta30HEPTEPOBOIOB U XPAHITUIIDY

YpoBeHb 00pa3oBaHUs MaruCTP

Otnenenne HeTEra3oBOTO J1ena

[Mepuon BEIIOTHEHUS (ocennwuii / Becennuit cemectp 2018/2019 y4yeOHorOo rona)

®dopma npencTaBiIeHns paOOTHI:

MaruCTepcCKas Juccepranus

KAJIEHJAPHBIN PEUTUHI -TIJIAH
BbIINIOJIHEHUS BBITYCKHOH KBaJIN(PUKALUOHHOI padoThl

Cpok ciaum CTy/IGHTOM BBITIOJIHEHHOUM paboThI: 25.05.2019
Harta Hasanue pasnena (MoxyJs) / MakcuMasbHbIit
Konrpoas B/ padoThl (Mcciiel0BaHN) Oas1 pazaesia (Moay.is)
10.02.2019 0630p rumepamypol 10
15.02.2019 Obwue ceedenusi 06 00beKme UCCiIe008aHUSA 10
01.03.2019 Tlocmpoenue memoouxku pacuema 15
22.03.2019 DUHAHCOBBITL  MEHEONCMEHm,  pecypcodphekmuenocms U 15
pecypcochepedicenue
03.04.2019 CoyuanvHasi oOmeemcmeeHHOCHb 15
20.04.2019 Tpunooicenue Ha UHOCMPAHHOM SA3bIKE 15
28.04.2019 3aknmouenue 5
20.05.2019 Ipesenmayus 15
HUmozo 100
CocTaBHII IPEIOIaBaATENb!
JokHocTh [5(0] YueHnas crenenb, 3BaHue Moanuch Jlata
Homear OHJI, Bbpycunuk O.B. K.IL.H, JOIICHT
COI'JIACOBAHO:
Pykosooumens OOIT (07 (0] YueHasi cTeneHb, 3BaHHe Ioanucep Jara
OHJI N1I1P [Tagpuna A. B. JI.T.H, JOLICHT




PE®EPAT

Maeucmepckas  Ouccepmayusi  BKIO4aeT 123  CTpaHWII TEKCTOBOTO
Martepuasna, 7 pucyHkoB, 18 tabmuil, 83 HCTOUHUKOB.

Knrwouegvle cnosa: BHYTPUIPOMBICIOBBIA HEPTEHIPOBOJ, HAIEKHOCTD,
nedeKThl, CMEIICHHE KPOMOK.

Obvexm uccredo8anus: y4acTOK BHYTPHUIIPOMBICIOBOTO HeTENpoBoa
«YTTH-2-TICTI» ot I[IK27+00 no ITK28+00.

Illenv  pabomwvi: . BBHIOOP ONTUMAJIBHOTO TEXHUYECKOTO PEIICHHUS,
HaIpaBJICHHOTO Ha TTOBBIIIICHHUS IKCIUTyaTaIllMOHHON HAJC)KHOCTH
BHYTPUIIPOMBICIIOBBIX HE(TENPOBOJOB MyTEM 3aMEHbI 3aXJECTHBIX CTHIKOB Ha
JIMHENHBIE.

B pe3ynbmame pabomwi paccmMompeHa U U3VUEHA  HOPMAMUBHO-
mexHu4eckas OOKYMeHmayus U  paziuuuvie Memoouyeckue YKaA3aHus,
oeticmsyrowjue 8 obnacmu cmpoumenbcmea U OIKCHIYAMayuu mexHuKu,
MPOBEICHO  WCCICJOBAaHUE W  BBIABICHO  pENICHWE 110  IOBBIIICHHUIO
HKCIUTyaTallMOHHON HAaJIEKHOCTH BHYTPHUIIPOMBICIOBBIX HE(TENPOBOIOB 3a CUET
3aMEHBI 3aXJIECTHBIX CTHIKOB Ha JIMHEHHBIC, pa3pabOTaHbl PEKOMEHIAIUU I10
COBEPIIIEHCTBOBAHUIO TEXHOJIOTUH 3aMEHBI 3aXJIECTHBIX CTHIKOB Ha JTMHEHHBIC TIPH
CTPOUTEIHCTBE BHYTPUIIPOMBICIIOBBIX HE(PTETIPOBOIOB.

OcHogHble ~ KOHCMPYKMUBHbLE, mexHonocuieckue U MexXHUKo-
aKcnaIyamayuounsie xapakmepucmuxy: TEXHOIOTHS U OpraHU3aIMs BHITOTHEHUS
paboT, MOArOTOBUTENbHBIE PAOOTHI, MOJEBbIE pabOThI, PadOTHI C CUCTEMaMHU
HEpa3pyIlalmero KOHTPOJS, METOAMKH pacdyeTa TEXHUYECKOTO COCTOSHUS
TEXHOJIOTUYECKUX TPYOOTIPOBOJIOB H.T.]I.

Obnacmov npumenenusi: Hedre u ra30TpaHCHIOPTHBIC MPEITPHSITHS.

Oxonomuueckasn 3gpghexmusnocmv/3nauumocms  pabomsi: OnpenencHue

HKOHOMHYECKHUX 3aTPaT Ha YKIAAKY TPyOOIpoBoIa.
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HopMmaTuBHBIE CCBHLIKH

OIIPEAEJIEHUSA, OBO3HAYEHUSA, COKPAILEHUSA, HOPMATHUBHBIE

CCBIJIKH

B pabote ncnonb30BaHbl CCHUIKH Ha CIEAYIOINE HOPMATUBHBIE JOKYMEHTHI:

7-03
I'OCT 20911-89

I'OCT 12.1.003-83
I'OCT 27.002-89

I'OCT 25275-82

I'OCT 24450

I'OCT 14782

I'OCT 23667

I'OCT 12.1.004-91

I'OCT 12.0.003—-74

I'OCT 12.1.005-88

I'OCT 12.4.011-89

006 oxpaHe OKpy>Karoliei cpeibl
TexHuyeckas AMarHocTuka. TepMUHBI U
ONPENCTICHUS

CCBT «IIlym obmmue MeToabpl 0€30IMacHOCTH.
HanexxHocth B TexHuKe. OCHOBHBIE TTOHSITHS.
TepMuHBI 1 onpeeNICHNs

[Tpubops! 1151 U3MepeHus: BUOpaIuu
Bpalaronmxcs Mamut. O01me TeXHUYeCKue
TpeOOBaHMS

KonTtpons Hepazpymaromuii. MarHUTHBIN.
TepMuHBI U onpeeIICHNs

KonTtpons Hepazpymaromuii. CoeAuHEHUs
cBapHbIe. MeTobl yIbTPa3ByKOBbIE
KonTtpomas Hepaspymaromuid. Jlepexrockornsl
yJIbTPa3BYKOBbIE. MeTO/IbI U3MEPEHUSI OCHOBHBIX
napaMeTpoB

[To>xapHast 6€3011acHOCTh

CCBT «OmnacHble 1 BpeIHbIE IPOU3BOJCTBEHHBIE
daxTopsl. Kiaccuduxanus.

CCBT «O06mime caHuTapHO-TUTUEHUYECKHE
TpeOOBaHUSI K BO3AYXY paboyeil 30HbI.
Cucrema ctannapToB 0€30MaCHOCTH TPY/A.
CpencrBa 3amuThl paboTtaromux. O0mume

TpeOOBaHUs U KiIacCUPUKALIIS
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Onpenenenus

B paGore uCHoOgb3yrOTCS CIEAYIONIME TEPMUHBI C COOTBETCTBYIOIIUMHU
OTIpEICICHUSIMU:

HcnpaBHoe cocTosiHue (MCIPABHOCTD): COCTOSIHUE O0BEKTA, MPU KOTOPOM
OH COOTBETCTBYET BCEM TPEOOBAHMSIM HOPMATHUBHO-TEXHUYECKOW TOKYMEHTAIUU
U(1IM) KOHCTPYKTOPCKOM (ITPOSKTHOM) JOKYMEHTAIINH.

HeucnpaBHoe cocTOsiHHME: COOTBETCTBHE OOBEKTa, MPU KOTOPOM OH HE
COOTBETCTBYET XOTsI Obl O OJHOMY M3 TpeOOBaHUN HAYYHO-TEXHUYECKON
JIOKyMEHTAITUH.

Hepab6otrocnnocoOHoe cocrosiHue (HepadoTOCNOCOOHOCTB): COCTOSIHHUE,
Ipyu KOTOPOM 3HAYE€HHE XOTsA Obl OJHOIO MapaMeTpa, XapaKTepU3YIOIIEro
CIIOCOOHOCTh BBIMIOJIHATL 3aJaHHbIC (PYHKIIMH, HE COOTBETCTBYET TpeOOBaHUSIM
HOPMATUBHO  TEXHMYECKOM W  (MJIM)  KOHCTPYKTOPCKOW  (TPOEKTHOM)
JIOKyMEHTAIUH.

OTtka3: coObITHE, 3aKITI0YAIOIICECs] B HAPYIIEHUH PAa00TOCTIOCOOHOCTH.

PaGorocnocooHoe  cocrosinme  (PadoTOCHOCOOHOCTB).  COCTOSIHUE
o0OpyZ0oBaHUsA, MPU KOTOPOM 3HAYCHHS BCEX MapaMeTPOB, XapaKTEPU3YIOMIUX
CIIOCOOHOCTh BBITIOJIHATH 3a/JaHHble (YHKIHUH, COOTBETCTBYIOT TpPEeOOBaHUSIM
HOPMATUBHO  TEXHMYECKOM W  (MIM)  KOHCTPYKTOPCKOW  (TIPOEKTHOM)
JIOKyMCHTAITUH.

O06o03Ha4YeHNS U COKPALIICHUS:

V3K — ynbTpa3ByKOBOM KOHTPOJIb;

HIIC — HedTenepekaunBaromasi CTaHIUS;

I'OCT — rocynapcTBeHHBIN CTaHAAPT;

HUWP — nayuHo-uccnenoBarenbckas padbora;

CU3 — cpencTBo MHAMBUAYAJIBHOMN 3aLUTHI;

CCBT — cuctema ctanmapToB 6€30MaCHOCTH TPY/A;

TY — TeXHUYECKHUE YCIOBUS.
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BBenenue

YnpasneHue 3KCIUTyaTallMOHHOM HaJIC)KHOCTBIO BHYTPHUIIPOMBICIOBBIX
He(TEPORBOIOB MPEICTABIISIET COOOM MPOIECC CUCTEMHOMN peau3aliui KOMILIEKca
cOaTaHCUPOBAHHBIX MEpP, OCHOBAaHHBIX Ha PETYJSPHOM MOHUTOPHUHIE W3MEHCHHS
KauecTBa TpyO, COCIMHEHWI M MarepuajgoB TMOJ BIUSHUEM BHYTPEHHUX U
BHEIIHUX (PakTopoB BozjaeicTBus. K BHyTpeHHUM (akTopaM, 00eCrednBarONTUM
AKCIUTyaTallHOHHYIO HaJIC’KHOCTh He(TenpoBOIOB, ClenyeT OTHECTH
COBEPIICHCTBO KPUCTAUIMYECKOU CTPYKTYpPbl MeETajuia, YUCTOTY XUMHYECKOIO
COCTaBa, KyJbTYpy IUIABKH, Ka4eCTBO IIPOKATa; K BHENIHUM — CHJIOBBIC
BO3JCUCTBUS,  arPECCUBHOCTh  KOHTAKTHBIX  Cp€l,  AJIEKTPOXHUMHUYECKYIO
CIIOHTAHHOCTh PACTPECKUBAHMS MeETajula IOJ HANPSHKEHUEM, WU3bSHBI CBApKH,
ocMoTHYecKue U AU Py3nOHHbBIE MEPETOKH B AHTUKOPPO3UOHHBIX MOKPBITUSIX U T.

II.

Kak BuaHo, MexaHusm QopMupoBaHus 3TUX (HAKTOPOB HE BCeEraa
JOCTYNEH AJii KOHTpoJisl (Hampumep, (a3oBas KpHUCTAJUIM3ALMs MeTala) WIH
CKPBIT OT HaOMIOfeHUs (AUCIOKAIMOHHbBIE CABUXKKH MpHU mpokate). MHoraa stot
MEXaHU3M MOJIBEP>)KEH aHTPOIOIeHHBIM CpbIBaM (Hampumep, ouirdKka pacueTuynka)
WIM CIIy4YailHbIM sIBIEHUSM (cMAThe TpyO mpu MoHTaxke). Ho B mrobom ciydae
MEXaHU3M YIPAaBJIECHUS SKCIUIyaTal[MOHHOW HAJIEXKHOCThIO TpeOyeT IIyOOKOro
HAyyHOro OOOCHOBaHMs  3KCIUTyaTallMOHHBIX  BO3JEHCTBUM Ha  OOBEKTHI
He(TeTpaHCIOPTHOMN CUCTEMBI U MO3HAHUS (U3UKO-XUMHYECKUX
3aKOHOMEPHOCTEH B3aWMOJICUCTBUS 3TUX OOBEKTOB C OKpYXKAIOIIEH CpeloH.
Takoli MOAXOX MO3BOJISIET CO3[aTh CUCTEMY METOAOB YIPABICHHS, MaTpuua
KOTOpOH oOecrneynBaeT YHU(DUKALUMIO MPUHATUS WHKEHEPHBIX PEIICHUH Mpu
BbIOOpPE TPEBEHTUBHBIX, MNPOPMIAKTUUECKUX WM ONEPAaTUBHBIX Mep IO
NOAJIEP)KAHUIO  MOTEHIMAIBHOTO YPOBHSA  DKCIUTyaTallUOHHOM  HAaJeXKHOCTU

He(TETPAHCIOPTHBIX CUCTEM B LIEJIOM.
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IIpexxne Bcero, 3TO OTHOCUTCSA K CHUCTEMATH3allMM METOJOB HAYYHBIX
VCCJIEIOBAHNM, BKIIFOYAIOIMIMX OPraHU3alMOHHBIM PErjJaMeHT HMX MO3TaIHOIo
BBIIIOJIHEHHS, @ TaKKE€ KOMIUIEKC COBPEMEHHBIX HMHCTPYMEHTAIBHBIX METOIUK,
00ECNeUYnBAIOIINX  METPOJOTHUECKUA M HMHTEJUIEKTYalIbHBIH  KOHTPOJIb
TEXHUYECKOTO  COCTOSIHMSL ~ JIEHCTBYIOIIMX  OOBEKTOB. Meromonoruueckas
YHU(PUKALUS [10JI0KEHA B OCHOBY CUCTEMHOT'O 00OOIIEHHSI M COBEPLIEHCTBOBAHUS
IIPUEMOB MOHHUTOPHUHIA JUIsl OLEHKH OIIACHOCTH KOPPO3HMOHHBIX Cpex Ha
BbIPa0OTKY IPOYHOCTHOIO pecypca HEe(PTENpOBOAHBIX TpyO, a Takxke As
NPOTHO3HOTO BBISIBICHHUS YYacTKOB HE(TENMpoBOAa, CKIOHHBIX K CTpecc-
KOPPO3MOHHBIM paspymieHussM. K cucreme yImpaBlieHHs 3KCIUTyaTallMOHHOW
HAJIG)KHOCTbIO ~ OTHECEHAa  OLIGHKa IPOYHOCTU  TPYOHBIX  KOHCTPYKLHH,
MOJIBEP’)KEHHBIX CMEIIEHUI0 KPOMOK B CTBIKAX CBapHbIX IIIBOB, a TaKKe
Nne(OPMUPOBAHUIO CTEHOK TPYO WMJIM MX MEXaHMYECKUM HoBpexaeHusM. Hakonen
BaXHBIM U HE 3aMBIKAIOLUM 110 CBOEMY IPUOPUTETY YIPaBICHUYECKUM (PAKTOPOM
ABJISIETCS METOJ OLEHKM JKCIUTyaTalMOHHOM CTOMKOCTH AaHTUKOPPO3MOHHBIX
HOKPBITHH, NMPEeIHAa3HAUYEHHBIX AJI1 00€CIeUeHUs! AITUTENbHOM 3KCIUTyaTalluOHHON
NEPCHEKTUBBl TPyO0 B YCIOBUSAX KOPpO3UOHHOW arpeccuu. Komruiekc 3THX
METOJIOB M UX CTPYKTYpHas CBA3b C(OPMUPOBAHBI HAa OCHOBE aHaIW3a MPUYUH
aBapUIHBIX pa3pyLICHUA MCCIEIYEMBIX CUCTEM, & TAK)KE HAa OCHOBE PE3yJIbTaTOB
71a00paTOPHBIX, CTEHAOBBIX U MPOMBIIIJICHHBIX UCIIBITAHUH.

Llenvio pabomul siBNSETCS BHIOOP ONTHUMAIBHOIO TEXHUYECKOTO pPELICHUS,
HaIIPaBJICHHOTO Ha MTOBBILIEHUS AKCIUTYaTallMOHHOM HAJEKHOCTHU
BHYTPHUIIPOMBICIIOBBIX HE(TENPOBOJOB NMYTEM 3aMEHbI 3aXJECTHBIX CTHIKOB Ha
JIMHENHBIE.

JUiss  Toro 4ToObl JOCTUYL TOCTABICHHYIO I€Jb OBbUIM IOCTaBJICHBI
CIIEIYIONTNE 3a0ayu:

1. W3yyeHne HOPMATMBHO-TEXHUYECKON [OKYMeHTaumum B  obnactu

CTPOUTENDBbCTBA U 3KCNAYyaTaUNN TEXHUKU,
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2. NUccnepoBaHne meTo40B MNOBbIWEHUA 3KCHﬂyaTaLLMOHHOl>'I HadeXHOCTU

BHYTPUNPOMbIC/IOBOTO HedTENPOBOAA;

3. Pa3paboTka peKkomeHgaumMii NO 3amMeHe 3aX/IeCTHbIX CTbIKOB
JIMHEMHBIMM CTbIKM Ha NMpUMepe y4vyacTKa BHYTPMMPOMbIC/SIOBOro HedTenposoaa

YMH-2-MNCM;
4. PacyéT aKkcnnyaTauMoHHOM HaAeXHOCTH.

Hayunas nosusna 3axmoyaercs B ToMm, 4To, IOpyOGueHo-Toxomckoe
He(TEera30KOHJEHCATHOE MECTOPOXKJECHUE, HAdyall0 CBOE AKTUBHOE pa3BUTHE C
2014rona u crpoutenscTBo Mmianupyerca a0 2030roga. Ha cerogHsAmHuil AeHb
pa3paboraHo 25 KycToB, B IutaHax — 150 KycToB, cieaoBaTelbHO, OyAeT
CTPOUTEIHCTBO MACIITAOHON TPyOONpPOBOAHON cucTeMbl. OTrpOMHOE 3HAUCHHE Ha
JTare CTPOUTENIbCTBA HMMEET OKCIUTyaTallMOHHAs  HAJACKHOCTh  CBapHBIX
COCIMHEHNH .

Obvekmom  ucciedoganusi  SBIFAETCS ~ y4aCTOK  JIMHEWHOW  4acTu

Heptenposoaa YITH-2-TIICII ot ITK27+00 go ITK28+00.
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O030p uTEpPaATYpPBI
B xonme HamucaHuM AaHHOW JHCCEPTALMOHHOM pabOThl ObUIM HCIIOJIB30BAHbI
HayyHass M Y4YeOHO-METOAMYECKas JUTeparypa, HOPMATHUBHO-TEXHUYECKas
nokyMmeHTamus PO, a Tak:ke Hay4YHbIE CTaThU. Bomnpocsr oOecrieueHust
HAJIe)KHOCTH TEXHUYECKUX CHCTEM paccMarpuBaiuch B paborax HO.A.
TennuHCKOrO «Y1paBiieHue OKCIUTyaTallMOHHOM HaJIC)KHOCTBIO
BHYTPUIIPOMBICIIOBBIX ~ TPYOOIIPOBOJOBY», «ODKCIUTyaTallUOHHAs  HAJEKHOCTb
METAJUIMYECKUX KOHCTPYKIIMM M COOPYKEHHMI NPOU3BOJCTBEHHBIX 3/aHUNA B
skcTpeMaibHbIX ycioBusx CeBepa» A. CobOakuna «Hanéxnocts. Teopus u
npaktuka» , I'.B. BennkoBa «Hanéxnocts u npoektupoBanue», B.K. Jlenkosa
«Hanéxnocte u Oe3omacHocTh B TexHuke», MO.A. Epmonuna «HanexxHocTsb
TEXHUYECKUX cucrteM: yuyeOHoe mocobue», B.E. KanapuykoBa «OcCHOBBI
HanéxHoctn Mmamme», AM. KioumoBa «HanéxHOCTP TEXHOJIOTMYECKOTO
obopynoBanus: yueOHoe rocooue», I'.b. JlsnpkuHa «HaméKHOCTh TEXHHMYECKUX
CUCTEM M TEXHOTeHHbIM pHCK. Yacte 1. HaméXHOCTH TEXHHYECKHX CHCTEM:
yueOHoe mnocooue», A.M. IlomoBko «OCHOBBI TeOpUU HAAEKHOCTH», A.A.
PeokknHa «OcHOBBI Teopuu HaA&KHOCTU: ydeOHoe mocobue», O.H. Xomsk
«Pacu€Tbl HaIEKHOCTH DSJIEMEHTOB MaIlMH IIPU IPOEKTUPOBaHUW». B BbIIE
NEPEYUCIICHHbIX HCTOYHMKAX TJIYOOKO pPacCMOTPEHbI BOIPOCHI OOecrneueHus
CTaOMJIBHOM paOOThl TEXHUYECKUX CUCTEM M MX BUJIbI OTKA30B.

ObecnieyeHN  HAAEKHOCTH  OOOPYIOBaHUSA,  IKCILUIyaTUPYEMOTO B
MarucTpajbHOM TPYOONPOBOAHOM TPAHCIOPTE, OBUIM PAaCCMOTPEHBI B paboTax
O.B. OpanoBa «AHamu3 METONOB W TMOJAXOJOB K OIEHKE HAJIEKHOCTU IIpHU
IPOrHO3UPOBAHUM OTKAa30B OOOPYAOBaHUS MAarucTpajibHOro TPyOONpPOBOIHOTO
TpaHcnopTa», «lloBplllleHHEe HAAEKHOCTH OOOPYAOBAaHUS BHYTPHUIPOMBICIOBBIX
HedrenporonoB», A. W. BrnamumupoBoit «lIpombinuienHas 0e30macHOCTh U
HaZ&KHOCTh MarucTpaiabHBIX TpyOompoBogoBy, C.B. J[lefineko «OOecneueHue
HaJE&KHOCTH CUCTEM TPYOONpPOBOAHOTO TpaHCHopTa HePTH u raza», A.M.
3uneknya «Pa3BuTHe HAy4YHBIX OCHOB HAJIEKHOCTH TpPyOONmpoBOAOB», A.A.

Kopmiaka «OOecneueHre HaJI&KHOCTU MarucTpaibHbIX TpyOorpoBoaoBy, HO.B
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Jlucuna «Pa3paboTka WHHOBAIMOHHBIX TEXHOJIOTHM oOOecTedeHus] HaIEKHOCTU
MarucTpajbHOTO HEPTENPOBOAHOTO TpaHcmopTay, A.A. CapBuHa «/luarnoctuka u
HaJIC)KHOCTh ~ ABTOMATHU3MPOBAHHBIX cHCTeM ympasieHus», B.A. Copoka
«Hanéxuocts 00OpymOBaHUS TOCIE MOJCPHU3ANMH W KampeMoHTa a0 95%p,
IO.A. Tenmuackoro «YTpaBiieHUE AKCIUTYaTallMOHHOU HaAEKHOCTBIO
MarucTpajabHbIX He(TenpoBoaoB». B maHHBIX paboTax paccCMOTPEHBI BOIPOCHI
HaJICKHOU JKCIUTyaTallnu MarucTpaibHbIX n BHYTPHUIIPOMBICIIOBBIX
TpyOOIPOBOIOB u TEXHOJOTHYECKOT'O o0opy10BaHMS, MTO3BOJISIOIIINE
MIPOTHO3UPOBATh  COCTOSIHUE JIMHEWHOM 4YacTH MW  KOHTPOJIMPOBATh  HX,
PaCcCUMTHIBATh ONTHUMAJbHBIE TEXHOJOTHYECKHUE MapaMeTphbl TPAHCIOPTUPYEMOU
cpeapl, Ui oOecredYeHUsT HAJIeKHOW OKCIUTyaTalud  TpyOOINpOBOAOB U

MPUJIETAIOIET0 000pYAOBAHUS.
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1.1 O6Lwan xapakTrepmcTmka NPomM3BOACTBEHHOro 06beKTa

HavmeHoBaHMe obbeKta: «O6beKkTbl  0OycTpoMCTBa  pacCLUMPEHHOrO
nepsooYepenHoro yyacTKa FOpy64eHo-ToxomcKkoro MECTOPOXKAEHMA.

Hedtenposog YMH-2 — MNCM (YMNH KOp-5)».
eHepanbHbIM NpoeKTUPOoBLKMK: OAO «ToMCKHUMUHeDTLY.
CybnoapsaaHas opraHmsayma: 000 «TOMCKHedTENPOEKTY.

TexHoNnornMyecknim pernameHt paspabotaH HA OCHOBAHMM 33a4aHWMA  Ha
npoektnposaHue ot 06.11.2014 r yTBEepXKAEHHOro rnasHbiM MHXXeHepom OAO

«TomckHUMNHedTb» B.3. Ky3eHKOBbIM.

HactoAawmin pernameHT BbIMOAHEH Ha MNPOMbIC/NIOBbIN  Tpybonposos
FOpybueHO-TOXOMCKOro  MecTopoXAeHuA.  XapaKTepucTuka Tpybonposoaa

npuseaeHa B Tabanue 1.1.

Tabnnua 1.1
dnameTp n TonwmHa MpoTAXKEeHHOCTb,
Tpybonposos,
CTEHKN TpyObl, MM M
Hedtenposog «YMH-2 - MCM (YNH-HOp-5)» 325x8 16417
Cuctema NnpPoMbICNI0BOrIo pr6or|poso,u,a ABNAETCA NMONHOCTbIO

repmeTM3MpoOBaHHOM, MO3TOMY B AAaHHOM MNPOU3BOACTBE KaKuMe-nMbo oTXoAbl
OTCYTCTBYIOT. BO3MOXHbl TO/IbKO aBapuiiHble BbIBPOCHI TPAHCNOPTUPYEMOrO

NPoAyKTa.

[ns cTpouTenbcTBa NnpoekTupyemoro Hedptenposoaa «YMH-2 - MNCN (YMNH-KOp-
5)» npuHATbl Tpybbl 6eclWoBHbIE MNOBbILUEHHOW KOPPO3UMOHHOM CTOMKOCTU W
XNagoCTOMKOCTM ,M3  cTannm  mapkm  13XPA, knacc npoyHoctn K52 ans

obycTtporictBa mectoporkgeHnn OAO «HK «PocHedTb».
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dacoHHble geTanu HedpTenNnpPoBOAa BbINOIHEHbI aHANIOTMYHO TPybam M3 cTanu
13XDA, T.e. MexaHMYecKMe CBOMCTBA MeTasnNa roTOBbIX AeTanel, COOTBETCTBYIOT

TpeboBaHUAM OCHOBHOro meTanna Tpyb.

OnAa nog3emHOM NPOKNAAKNM HAaNopHOro HepTenpoBoda TPybbl NOCTABAAKOTCA C
3aBOACKMM QaHTUKOPPO3UOHHbLIM MOKPbITUEM YCUNEHHOIO TUMA C MAaKCMMaAJIbHOM
TemnepaTtypon 3skcnayaTauum natoc 60°C, ¢ TennoM30AAUMOHHBIM CNAOEM U3
neHononuypeTaHa ToawmHon 50 mm, € 3aWMTHOM OBOIOYKM M3 M3 CTaan C

dHTUKOPPO3UOHHbIM NOTNSITUNEHOBbLIM NMOKPbITUEM.

PewweHne o npumeHeHUn Tpyb € 3aBOACKMM TEMNIOU30NALUOHHBIM C/I0EM

M3 NneHononAnypeTaHa ToAwWwmMHon 50 Mm NpeaycMoTPEHO:

- ANA NPeAoTBPALLEHUA CHUXKEHUA TemnepaTypbl TPaHCMNOPTUPYEMOTO
NPOAYKTa;

— ANA  UCKNKOYEHMA TennoBOro BO3AEWCTBMA TPaAHCNOPTUPYEMOTO
NPOAYKTa B 30HE PaCNpPOCTPAHEHUS BEYHOMEP3/bIX FPYHTOB: NpeaoTBpalLleHUn
HapyweHWs TemnepaTypHoOro 6asaHca TrPYyHTOBOM TOAWM UM  OTTauMBaHMA
CYLLLECTBYHOLWMX MAaCCMBOB MHOIO/IETHEMEP3/1bIX NOPOA.

MOKpPbLITMA AOMKHbI BblAEPKMBATb BHELIHWE BO3aeNcTBMA 6e3

OoTCnanBaHUA, pacCnanBaHUA N PaCTpPeECKUBAHUA B MHTEPBAJIE TEMIMEPATYP:

—  Npu XpaHeHun ot mnHyc 60 go narc 60 °C;

—  npu nposegeHumn Norpy30-pasrpy304HbIX pabot n
TPaHCNOPTUPOBAHUM N30/IMPOBAHHbIX TPYH — oT MmnHyc 50 ao natoc 60 °C;

—  NPWY NPOBEAEHUN CTPOUTENIbHO-MOHTAXKHbIX U YKNaA04YHbIX paboT —
oT muHyc 45 go natoc 50 °C;

—  Npu aKcnayaTaummn — ot mmHyc 20 go natoc 60 2C.

AHTMKOPPO3MOHHAA N301ALUMA NOBEPXHOCTU PACOHHbIX AeTanemr NpuHATa:
C HAPYKHbIM aHTUKOPPO3UOHHbBIM NOKPbLITUEM YCUNEHHOTO TUMNA C MAaKCMMANbHOM

TemnepaTypoi akcnayaTauum natoc 60 °C, ¢ Ten0U30AALMOHHbBIM CIOEM U3
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neHono/sinypeTaHa TONLWMHOM 50 MM, C 3aLLUTHOM 060N0YKOM 13 U3 CTaNU C

dHTUKOPPO3UNOHHbBIM NOJINSITUNEHOBLIM MOKPbLITUEM.

[Nns  HapyXHOM 3aWmTbl 30Hbl CBapHbIX LWBOB COEAMHEHUA MOA3EMHO
MOHTUPYEMbIX TPYD NpMMEHeHbl MaTepuanbl Ha OCHOBE BUTYMHO—MOAMMEPHbIX

MACTUK B KOMIMJIEKTE C HAPYKHOW HEpPa3beMHOM TepMoycarkuBatowemnca mypton.

[Ona TennomM3onaumMmn CBapHbIX CTbikoB (Tpyb-Tpyba) n dacoHHbIX aeTanen (Tpyba-
oTBOA/nNepexoan/TPONHUK) € 3aBOACKOW M30NsAUMEN U3 NEHOMNoANypeTaHa
npeaycMoOTPeHbl  KOMMAEKTbl  TENAOrMAPOMU30NALUMM  CBAPHbIX  CTbIKOBbIX

coeaAnHeHUM TonwmHom 50 mm, wmpuHoi 600 mm (KTC 325-MMY50-Mn).

HagsemHble y4acTKM HanopHoro HedTtenpoBoga M $acoHHble AeTanu, He
MMeloLlMe 3aBOACKOrO TEM/IOM30NALMOHHOIO MOKPbITUA, TEnJou30aMpYyLoT

cornacHo CM 61.13330.2012. CocTaB TeN/I0BON U30NALMUN:

MaTbl M3 LWTANeNbHOro creknoBonokHa URSA mapku M-25 tonwmHon 80 mm,

KO3 PUUMEHT ynnoTHeHuns — 1,33;

I'IOKpOBHbII7I cnom nosepx tenaon3onaummn — Ctasib TOHKOJIMCTOBAA OUMHKOBAHHAA

TonwuHom 0,5 mm no NOCT 14918-80*.

TennoBana M30nAUMA NPeAyCMOTPEHa Ha y3nax 3anycka v npuema COL u

y31ax 3anopHon apmatypbl NeNe 1-6.

ApmaTypa Tennon3onnpyeTca pasbemMHbiMu Kopobamum SAS. Kopoba cocToAar
13 060104KM (OUMHKOBAHHAA CTanb) U TenaousonsauuoHHoro cnos (FOCT 21880-

2011).

Knacc u KaTeropus npombiciioBoro Tpybonposoaa onpeaenstoTcs B COOTBETCTBUU

c TpeboBaHnamm FOCT P 55990-2014 u CMN 34-116-97.

HedTtenposog «YIMH-2 - NCMN (YNH-KOp-5)» oTHocuTcs Ko |l knaccy (ycnoBHbIN
AnameTtp 300 mm) B cootBeTcTBum ¢ FOCT P 55990-2014 n.7.1.3 n CN 34-116-97.
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B 3aBMcHMMOCTM OT Ha3HavyeHus TpybonpoBoaa B COOTBETCTBMM C Tabauuen 3
FOCT P 55990-2014 HedTenpoBod OTHeceH K Kateropum H1 — «HOpmanbHaaA»

(cornacHo Tabnnue 7 CN 34-116-97 — Ill kKateropwus).

Cornacao Ttabmuue ['OCT P 55990-2014 TpaHcmopTUpyeMbI MOpPOAYKT
OTHOCHUTCS K KaTeropuu 7 (roprouyuii HETOKCUYHBIA TPOIYKT — HEDTB).

VYyacTtku HepTenpoBoja B 3aBUCHUMOCTH OT WX XapaKTepUCTUK (YCIOBUH
MPOXOXKJEHUS TPACChl) M KATETOPUH TPAHCHOPTUPYEMOIO MPOAYKTA COTJIACHO
tpedoBanusimMu  Taobmuiel 4 ['OCT P 55990-2014 oTHeceHbl K ClIEAYIOMICH
KaTerOpuu:
nepexop yepe3 p. FOpybueH — pyciioBast 4acTh peKH, IMIMPUHON 3epKajia BOJbI B
MeXeHb 25 M U OoJiee, MPUOPEKHbIE YYaCTKU JTIMHOW HE MEHee 25 M KaxKIblid (0T
CPEIHEMEKEHHOTO TOPU30HTA BBICOKUX BOJI), MOMa MO TOPU30HTY BBICOKUX BOJI
10 % obecnieueHHOCTH, U y4acTku npoTsbkeHHOCThio 1000 M ot rpanun ['BB 10 %
oOecrnieueHHOCTH — Kareropus C («cpeassisng);

MepeceueHrue ¢ aBTOJOPOroi, BKIIIOYAS YYaCTKH MO 25 M mo 00€ CTOPOHBI OT
MOJIONIBBI HACHIIM WJIM OPOBKM BBIEMKH 3EMJITHOTO MOJOTHa — Kareropus C
(«cpenHsisny);

NepeCceueHUsl C OI3EMHBIMU KOMMYHUKAIUAMU B nipeaenax 20 M 1mo 00e cTOpOHbI
nepecekaeMor KOMMyHUKaluK — kareropus C («CpeaHsisng);

y3JIbl 3alycka U MpueMa CpPelCcTB OuUCTKHM U auarHoctuku (manee COJ), y3ibl
JIMHEMHOM 3allOPHOM apMaTyphl, a TAK)KE NPUMBIKAIOIIUE K HUM YYaCTKU JJIMHOM
He MeHee 250 M B KaXIyI0 CTOPOHY OT rpaHull y3Jia — kareropust C («cpeaHssi»);
y4acTok HedTenpoBoaa Ha noaxoae k Tepputopuu YIIH B mpegemax 250 m ot
OTpaXXJICHUS TEPPUTOPHUH TUIOIIAAKU — KaTeropus C («cpemHsisny);

nepeceuenust ¢ BJI go 20 kB, Bkirouas ydactku anuHoil He menee 1000 M B oGe
cTopoHbl oT mepeceueHuss ¢ BJI cormacHo m. 2.5.290 IIYD-7 otHecennl ko II

KaTeropuu, 4to coorBeTcTByeT Kateropuu C («cpeassiss») mo 'OCT P 55990-

2014.
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B coorBerctBum ¢ BCH 51-3/2.38-85 B 3aBHCHMOCTH OT XapakTepa
TpPaHCTIOPTUPYEMOI1 cpeabl Tpymma HedTenpoBoaa — 1.

B cootrBerctBuu ¢ CII 34-116-97, npenycmotpen 100 % Hepaspyaromuii
KOHTPOJIb CBAapHBIX COEAMHEHUHN paguorpadupoBaHueM, a TaKke AyOIUPYIOIIUH
KOHTPOJIb YJIBTPa3BYKOBBIM METOJIOM CTHIKOB MPUBAPKU apMaTypbl, COCAUHEHUN
TpyOOIIPOBOJIOB, 3aXJIECTOB.

Cornacno CII 34-116-97 nansg BOCCTAaHOBIIEHHUSI TPOIYCKHOW CHOCOOHOCTH
TpyOOmnpoBOa HEOOX0AMMA MEPUOINYECKAst OUUCTKA BHYTPEHHEHN MOJIOCTU MyTEM
ynajaeHus napaduna, mecka, BOASHBIX U Ta30BbIX CKOIJICHUH, a TaK)Ke Pa3IMuHbIX
MexaHudeckux npumeceit. C 3Tol 1enbto Ha TpyOonpoBojae HedrenpoBoae «YITH-
2 - TICIT (YIIH-KOp-5)» mpenycMoTpeHa OYMCTKAa IMOJOCTU MyTEM MPOIycKa
cpenctB OYMCTHBIX W auarHoctuku (COJL), nnst 3Toro mpenycMOTpPEHbI KaMephbl
zanycka/mpuema CO/l. IlpoaykThl ourcTKH U HE(PTH U3 KaMep 3alycka U mpruemMa
COOUPAIOT B IPEHAKHBIE EMKOCTHU C TOCIEAYIOUIEH OTKauKol B aBTOlMCTEpHY. U3
€MKOCTH, OCHAILIEHHON HACOCOM, MPOAYKTHI OUUCTKH OTKAYMBAIOT B ABTOLIUCTEPHY
U BBIBO3AT JUId YTWIM3AlMM Ha IuIaMoHakonutenb FHOpy6GueHo-Toxomckoro
MECTOPOKACHUS.

Ona  oueHKkM 3bGEKTUBHOCTM NPOTUBOKOPPO3UOHHBLIX MEPOMPUATUN U
CKOPOCTU  MPOTEKAHMA  KOPPO3MOHHbIX  MpoueccoB Ha  Tpybonposoae
npeaycMOTPEH Yy3e/ KOHTPONA CKOPOCTM KOPPO3WUWU. Y3en KOHTPOAA CKOPOCTU
KOppO3umK coCcTomT 13 0bpasuoB-cBmMaeTenen, yctaHaBanMBaembix B Tpybonposoy,
yepes3 naTpyboK c 3a4BWMKKOM, Ha 1-2 mecAua. OCTaTo4HAA CKOPOCTb KOPPO3MM
n3mepseTca NyTem norpyxeHua obpasuos cBMaeTeneld BO BHYTPEHHIOW NONOCTb
Tpybonposoga, npuyem obpasew, cBMAeTENb JOMKEH ObiTb BbINONHEH U3 TOW Xe
MapKM CTann, YTO U OCHOBHOM MeTann, TpybonpoBoAda CKOPOCTb KOPPO3UU
onpegenaeTca nytem uamepeHua ybolanm maccbl obpasua, AMb60 N0 U3MEHEHUIO
€ro BHyTPEeHHEero ConpoTMUBAEHMUSA.

VYyacTtku HedTenpoBoJa Ha TNEPECEUCHUAX C ABTOMOOWIBHBIMH JOPOTAMH U

MNOA3CMHBIMU KOMMYHUKAIIHUAMU TIPOKJIAABIBAKOTCA B 3dlIUTHOM (bYTHHpe nus3
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TpyOsl nuametpom 720x10 mwm, usrorosnennoit nmo rpymnme [ 'OCT 10705-80,
nuameTpoM He MeHee yeM Ha 200 MM Oonbllie MO OTHOUICHHIO K JAHAMETPY
UCXO0JIHOM TpyOBl, coriacHo TpedoBanusiM ['OCT P 55990-2014.

Ana GyTnApoB NPUHATA aHTUKOPPO3NOHHAA N30NALMA YCUIEHHOTO TUNa B

COOTBETCTBUM C KOHCTPYKumen Ne 15 cornacHo tabanue 1 FTOCT P 51164-98:

- rpyHTOBKa «[panmep HK-50»;

— nenTa nonnantuneHosasn «lMonunneH 40-/1N1-63» TonwmHa 0,63 mm;

- obepTKa nmnKkaa nonnatnneHosasa «MonnneH Ob 40-Ob-63» ToNWMHA
0,63 mm.

Mecra pa3menieHuss apmaTypbl Ha TpyOOIpOBOAEC  OMNpeNesieHbl B
COOTBETCTBHH C TEXHUYECKUM 3aJaHUEM Ha MPOEKTHpOBaHWE U TpeboBanmsM Pl
39-132-94, wucxons W3 DKCIUIyaTallMOHHONW HEOOXOJAMMOCTH W W3 YCJIOBHH
CHIDKEHHSI BPETHOTO BO3ACHCTBHS Ha OKPY’KAIOIIYIO Cpeay B cirydae aBapuu. I1o
Tpacce TpyoOompoBoga HedrempoBoga ««YIIH-2 - TICIT (YIIH-KOp-5)»
IpeayCMOTpPEHA 3allopHasl apMarypa:

- MK 2+69,13. Y3en 3anycka CO/, ¢ agpeHaXHOM NOA3EeMHON EMKOCTbHO
obbemom 8,0 m3;

— MK 32+34,57 y3en 3anopHon apmatypbl N2 1 (Y3A Ne 1);

— MK 38+60,00 y3en 3anopHom apmaTypbl N2 2 (Y3A Ne 2);

— MK 64+22,00 y3en 3anopHon apmaTypbl N2 3 (Y3A Ne 3);

— MK 66+79,00 y3en 3anopHon apmaTypbl N2 4 (Y3A Ne 4);

— MK 135+42,00 y3en 3anopHoi apmatypbl N2 5 (Y3A Ne 5);

— MK 146+75,00 y3en 3anopHoi apmatypbl N2 6 (Y3A Ne 6)

— MK 160+47,14. Y3en npuema COJ[ c p[peHaXHOWM nNoA3eMHOMU
e€MKOCTbto 06bemom 8,0 M3 1 y3/10M KOHTPONSA CKOPOCTU KOPPO3UMK.

ApmaTtypa BbhIOpaHa Ha MaKCUMaJbHOE pabodee MaBJIICHHE, KOTOPOE MOXKET
BO3HHKHYTh B CHCTEME Tepekadky. KoaudecTBO W Mapka 3allopHOW apMaTyphl,

MPUMEHEHHOU Ha TPpyOOnpoBOIaX, MpeACTaBiIeHbI B Tabmuie 1.2.

24


normacs://normacs.ru/111tf

Tadmuma 1.2

Kon-Bo,
HanmeHoBaHMe
WwT.

Bec

en., Kr

Hedtenposog «YMH-2 - MNCN (YMNH-KOp-5)»

3aaBurKKa ctanbHaa knamHosasa DN 300 mm, PN 4,0
MTMa c aneKkTponpusoL0MmM BO B3PbIBO3ALLNLLEHHOM
ncnonHeHun, dnaHuesas. Knacc repmeTtMyHOCTH 4
3aTtBopa "A" no NOCT P 54808-2011. Cpega —
HedTerasosoaAHaA CMecb

450,0

KpaH WwapoBon Hag3eMHOM YCTAaHOBKM NOA NPUBaPKY
DN 300 mm,

PN 4,0 MMa, c aneKTponpnueog0m BO
B3PbIBO3aLMLLEHHOM UCNOAHEeHMN. Knacc
repmeTuyHocTM 3aTBopa "A" no FOCT P 54808-2011.
Cpepna — HedTb

820,0

3aaBurKKa ctanbHada KamHoBada DN 150 mm, PN 4,0
MTla c aneKTponpuBo40M BO B3PbIBO3aALLULLEHHOM
ncnonHeHun, dpnaHyesas. Knacc repmetMyHOCTH 2
3aTtBopa "A" no FOCT P 54808-2011. Cpega —
HedTerasosBoaaHaA CMecb

112,0

KpaH wapoBon Hag3eMHOM YCTaHOBKU GIaHLEBbIN
DN 100 mm, PN 4,0 MI1a, ¢ py4HbIMm ynpassieHUem.
Knacc repmeTtnyHoctm 3atBopa "A" no FOCT P 54808-
2011. Cpepa — HedpTb

123,0

KpaH wapoBo Hag3eMHOM YCTaHOBKU (IaHLEBbIN
DN 80 mm, PN 4,0 MTla, c py4HbIM ynpaBaeHNEM.
Knacc repmeTtnyHoctm 3atBopa "A" no FOCT P 54808-
2011. Cpepa — HedTb

63,0

1.2 XapakTtepucTuka nepekauyMBaemMon npoayKumm

OCHOBHBIM UCTOYHUKOM ONACHOCTH SIBIISTFOTCS HCCI)TI) " ra3, CoACpKamuccia B

nepekayuBaeMoM TpyOompoBoae. IIpu mnopeiBe TpyOompoBoga NPOUCXOIUT

25


normacs://normacs.ru/10bu6
normacs://normacs.ru/10bu6
normacs://normacs.ru/10bu6
normacs://normacs.ru/10bu6
normacs://normacs.ru/10bu6
normacs://normacs.ru/10bu6
normacs://normacs.ru/10bu6

IpOJIUB HEPTSIHOW CMECH Ha TMOBEPXHOCTh MOYBBI, a TAaKK€ BBIOPOC MOMYTHOTO

He(TSHOTO rasa.

Xapakrepuctuka Heptu FOpyOueHO-TOXOMCKOr0O MECTOPOXKIEHUSI Tpe/icTaBlIeHa

B Ta0Oyuie 1.3.

Taomuna 1.3

HaumenoBanue KonunyecTBo
MnoTtHocTb npu 20 OC, Kr/m3 821
BA3KoCTb pa3rasnpoBaHHOM HedpTu:
npu 20 °C, mMa c 8,50
npu 50 oC, mla c 4,81
MaccoBoe cogepraHue (cpeaHee 3HaYeHue):
cepbl, % macc. 0,22
CMOAN CUNUKarenesblX, % macc. 4,66
acdanbTeHoB, % macc. 0,18
napaduHos, % macc. 1,95
TemnepaTtypa Ha4vana Kunexwus, °C 66,51
Temnepatypa 3acTbiBaHuA, °C muHyc 39,49
O6bemHbIN Bbixo GpaKkumi:
80 100 °C, % 6,06
10 150 °C, % 15,06
10 200 °C, % 25,74
80 250 °C, % 36,55
£0 300 °C, % 48,34
MomnsipHas macca, r/MOJb 233
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1.3 Onncanue TEXHOJOTHYECKOT0 MpoIecca

Hedrenposona «YIIH-2 - [ICII (YIIH-FOp-5)» miig TpancnopTUPOBKU
noarorosiieHHoH B cooTBeTcTBUU ¢ ['OCT P 51858-2002 npoaykiiuu CKBaXKWH OT
yctanoBku noaroToBku Hedtu YITH-2 na I1CII (YIIH na IOp-5) FOpyGueno-

TOXOMCKOTO MECTOPOKACHUS.

1.4 TexHonoru4eckuii pe;kuM padoTbl MPOMBICJIOBOr0 TPYOONIPoOBOaA.

Pexum paboThl TpyOONIPOBO/a HETIPEPHIBHBIA.

PaGouee naBnenue B Tpyoomnposoae — 4,0 MIla B cooTBeTCTBUY C 3ajaHHUEM Ha

IIPOCKTUPOBAHUC.

JluameTp TpyOOIIpOBO/1a BEHIOPAH HA OCHOBAaHUU THJIPABIMYECKOT0 pacyera,
UCXO/IS U3 YCIOBHS MOIEP/KAHNS PEKOMEHTYEMBIX ONTUMAJIBHBIX CKOPOCTEN U

IIOTCPb HAIIOpa IIpU SKCILIyaTallhuH.

1.5 IIpoxoansblie qaBJieHUS
[Tox mpoxoaHBIM aBIEHUEM MTOHUMAETCSI U30BITOYHOE JIaBJIICHUE B OMPEIEIICHHON
TOYKE CUCTEMBbI TPAHCTIOPTA MPOAYKIIMU, COOTBETCTBYIOIIEE 3aITAHHOMY PEKUMY
JBYDKCHUS ATOUM MPOIYKIMK. 3HAUYCHUSI TaBICHUN YTOUHSIIOTCS MOCIIE€ BBIBOIA
CUCTEMBI Ha YCTAHOBUBIIUICS PEXKUM U (PUKCUPYIOTCS B perjaMeHTe padOThl

TpyOOTIpOBOIa TPAHCIIOPTA HEPTH.

XapakTepucTvKa U MPOXOAHbIE JaBJIEHUS M0 Tpacce HEPTEMPOBOIa, OCHOBAHHbIE

Ha THJIPAaBJIMYECKOM pacyeTe, NpuBeIeHbl B Taduuue 1.4.

Tabnuua 1.4 — XapakTepuCTHKU U MPOXOIHbIE 1aBJICHUS 110 Tpaccam

TpyOOTIIPOBOIOB
JlaBieHue B JlaBneHue B
Pacxon [Tpotsx
HayJaJe KOHIIE

TpyGomnpoBoa KUJIKOCTH €HHOCTb,

. TpyOOIpoBoaa, | TPyOOIpPOBO "
- MIIa 12, MITa
H ITH-2 -
edrenpoBox «Y 3516 102 0.40 16417

IICIT (YITH-FOp-5)»
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1.6 Cpe,CI,CTBa aBTOMaTU3auuUnN KOHTPOJIA TeXHONTOrM4eCKnx npoLeccoB

TexHU4ecKkMe XxapaKTePUCTUKKU M NapaMeTpbl KOHTPOAA Ana Tpybonposoaa

npuseaeHbl B Tabaunue 1.5.

Tabnnua 1.5 — Hopmbl TeXHOIOTMYECKOTO perkuma paboTbl Tpybonposoaa

donyctumel | Tpebyemblii
HamvmeHoBaHu | [03. no cxeme
e npeaenl Knacc
e (mecTto En.
TEXHONOMMY | TOYHOCTM | MNpumeyaH
Tpybonposoaa, YCTAHOBKM n3mep
€CKUX n3mepuTenb ne
npouecca u npubopa nnm eHunn
napameTpo HbIX
napameTpoB | MecTo 3amepa)
B npubopos
1 2 3 4 5 6
HedTenposog «YMH-2 - MCN (YMNH-KOp-5)»
NK 2+69,13.
Y3en 3anyckKa
coa:
00 v nocne an.
npUBOAHOM
- KOHTPO/b ot 0,86 go MaHomeTp
apmaTypbl B MTMMa 1,0
nNaBNeHunn 1,16
TpybonpoBoae
ot YIH-2
B Tpybonposoae
- KOHTPO/b by POBOA o1 0,86 go MaHomeTp
B IMHUKN OTKaykn | MIlla 1,0
nNaBNeHunn 1,16
B ABTOLMCTEPHY
00 v nocne an.
. Jatymk
NpPMBOAHOW
- KOHTPO/b oT1 0,86 go |lMorpelwHocT | M36bITOYHO
apmaTypbl B MTla
nNaBNeHunn 1,16 b1,5 ro
Tpybonposoae
AaBNeHnA
ot YIMH-2
- KOHTPO/b . Pednekc-
YpOBHA €MKOCTb MM 250 - 1400 3 Mm pafapHbIii
ypoBHeMe
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Y

MNpeobpas
MorpewHoct| OBaT€/b
- KOHTPO/b
P B Tpy6onposoge | °C oT4 0010 |b+0,02 % ot | TEMNEPaTY
Temnepatypbl
WKabl pbl
- KOHTPO/b B kamepe ot 0,86 oo
MMa 1,0 MaHomeTp
AaBNeHna 3anycka CO/J, 1,16
B kKamepe Aatumk
- KOHTPO/b 3anycka COfl MMa o1 0,86 o |MorpewHoCT | N36bITOYHO
AaBNeHnn 1,16 b1,5 ro
AasneHna
MK 32+34,57.
Y3en
3anopHou
apmartypbl Ne
1
00 v nocne an.
- KOHTPO/b . ot 0,77 po MaHomeTp
npuBoaHOMU MTMMa 1,0
AaBNeHnn 1,03
apmaTypbl
JaTtumk
00 v nocne an.
- KOHTPO/b . o1 0,77 po |MorpewHocT | M36bITOYHO
npUBOAHOMN MTMMa
AaBNeHnn 1,03 b1,5 ro
apmaTypbl
AasneHna
MK 38+60,00.
Y3en
3anopHoun
apmartypbi Ne
2
00 v nocne an.
- KOHTPO/b . ot 0,77 po MaHomeTp
npuBoaHOMU MTMMa 1,0
AaBNeHnA 1,03
apmaTypbl
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MpogonkeHune Tabnmubl 1.5

1 2 3 4 5 6
JaTtyunk
[0 v nocne . M36bITOYHO
- KOHTPO/1b . ot 0,77 po |MNorpewHocT
NPUBOAHOM MMa 103 1s ro
aB/ieHunA , bl,
MK 64+22,00.
Y3en
3anopHou
apmartypbl Ne
3
00 v nocne an.
- KOHTPOb . o1 0,66 go MaHomeTp
npuBoOAHOMN MTMMa 1,0
nNaBNeHnn 0,9
apmaTypbl
JaTtuumk
[0 v nocne . M36bITOYHO
- KOHTPO/b . o1 0,66 go |MorpewHocT
NPMBOHOM MMa 09 L5 ro
aB/ieHunA , bl,
MK 67+00,00.
Y3en
3anopHoun
apmartypbl Ne
4
00 v nocne an.
- KOHTPO/b . o1 0,65 go MaHomeTp
npuBoaHOMU MTMMa 1,0
AaBNeHnn 0,89
apmaTypbl
- KOHTPONb A0 1 nocne sn. MMa | of 0,65 po |MorpewHoct| MdaTtumk
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AaBNeHnn NPMBOAHOWM 0,89 b1,5 N306bITOYHO
apmaTypbl ro
AaBneHna
MK 135+42,00.
Y3en
3anopHou
apmartypbi N2
5
[0 v nocne an.
- KOHTPO/b . ot 0,43 po MaHomeTp
npuBoAHOMU MTla 1,0
AaBNeHnn 0,59
apmartypbl
JaTtuumk
A0 1 nocne sn. M36bITO4HO
- KOHTPOb . o1 0,43 po |MNorpewHocT
NPMBOAHOM MMa 0.59 1c ro
aB/ieHunA , bl,
MK 146+75,00.
Y3A. ¥Y3en
3anopHoun
apmatypbl N2
6
00 v nocne an.
- KOHTPO/1b . ot 0,4 no MaHomeTp
npuBoAHOMN MTMMa 1,0
nNaBNeHunn 0,54
apmaTypbl
JatumkK
00 v nocne an.
- KOHTPO/b . MA o1 0,4 o |MorpelwHocT | “36bITouHOr
npPUBOAHOMN a
naBneHun PYBoA 0,54 b1,5 O AaBNEHNA
apmaTypbl
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MpoagonkeHune Tabnmubl 1.5

1 2 3 4 5 6
MK 160+47,14.
Y3en npuema
coAa:
Ha BxoAae Ha
- KOHTPO/b ot 0,36 go MaHomeTp
y3en npuema MTMMa 1,0
AaBNeHnnA 0,48
cof
nocne an.
- KOHTPO/b apmaTypbl B ot 0,36 go MaHomeTp
MIla 1,0
AaBneHus TpybonpoBoae 0,48
Ha MCN (KOp-5)
B TpybonpoBsoae
- KOHTPOb by POBOA ot 0,36 go MaHomeTp
nocne Hacoca MIla 1,0
nNaBNeHnn 0,48
€MKOCTH
Adatyunk
Ha Bxoge Ha N36bITOYHO
- KOHTPO/b o1 0,36 go |MorpewHocT
y3en npuema MnNa ro
AaBNeHnA con 0,48 b1,5 naBneHus
JaTtumk
MOCAE SA. N36bITOYHO
- KOHTPO/b apmaTypbl B M o1 0,36 go |lMorpewHocT o
a
haBneHuA Tpybonposoae 0,48 b1,5 naBneHus
Ha MCN (KOp-5)
- KOHTPO/1b B Kamepe o1 0,36 oo MaHomeT
P P MMa a 1,0 P
AaBNeHnn npuema COL 0,48
JaTtuumk
- KOHTPO/b B kamepe M oT1 0,36 go |lMorpelwHocT | M36bITOYHO
a
AaBneHuna npuema COL 0,48 b1,5 ro
AasneHna
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Pednekc-

pafapHbIn
- KOHTPO/b
wryuep DN 65 MM 250 - 1400 3 mm ypoBHEME
YPOBHA
Y
MNpeobpa3s
oBaTesb
MorpewHoCT | Temnepaty
- KOHTPO/b
B TpybonpoBoae °C ot4 0010 |b10,02% ot pbl
Temnepatypbl
LKanbl

MepeyeHb 6IOKMPOBOK U CUrHaANN3aLUUN NpuBeaeH B Tabanue 1.6
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Tabnunua 1.6

BennumHa
HaumeHosa | KpuTuu yCTaHaB/IMBaeMoro bnokunposKa CurHanmsaums
HaumeHoBaHuWe HUue eCKUiA npeaena OnepaLumn No OTK/IOYEHMIO, BKIIOYEHMIO,
napameTpa obopygosa | napame MUHAMAZD | Maken | muanrma | makeum | muarma | Makcuman nepeKkIOYEHMIO N APYFOMY BO34ENCTBUIO
HUA ™ Han ManbHa | NbHaA | anbHasa | sibHaA bHas
a1
1 2 3 4 5 6 7 8 9 10
¥Y3en 3anycka COJ (MK 2+69,13).
YpoBeHb XNAKOCTU LGT 350 mm 1400 350 mm 1300 mm MpeaynpegutenbHasa cUrHaansauma
Ty MM MMWHUMANBHOTO Y MAaKCMMA/IbHOTO 3HAYeHUA
1-11.1 AUCTaHUMOHHO. CUrHaAn3auma MMHUMANbHOIO
YPOBHSA MO MecTy
1400 2800 250 1400 mm ABapuitHaa CMrHaAn3aLUMsa MakCMMaAbHOTO U
MM MM MMHUMANBbHOIO 3HAaYEHUA ANCTAHLUMOHHO.
CBeToBas M 3ByKOBas CUrHanM3aums
MMWHUMANbHOTO aBapMNHOIO M MaKCMManbHOTO
aBaAPUIMHOIO YPOBHS MO MecCTy
[asneHve nou PG1-1.1 1,01 -15% | -15 % Ppab MecTHoe 1 ANCTaHLMOHHOE U3MepeHMme.
nocne . Mna Ppa6 CuvrHanunsauma onepaTopy NpPU OTKAOHEHUU
., PG 1-1.2 haBneHma Ha £15 %
npmMsogHoOM
apmaTypbl B PT 1-3.1;
TpybonpoBoae oT
VMH-2 PT 1-3.2
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Temnepartypa B TGT 1-7.1 4°C 10°C MecTHoe ¥ ANCTaHLMOHHOE U3MepeHue
Tpybonpososae
KoHTponb YS 1-6.1a JONCTaHLMOHHbBIN KOHTPO/b
NPOX0OXAeHNA
CKpebKa
JasneHune B Kamepe PG1-1.4 1,01 -15% | -15 % Ppab MecTHoe 1 AUCTaHUMOHHOE N3MepeHue.
3anycka CO MnMa Ppab
y a PT1-3.3 P
3ara3oBaHHOCTb Ha AT 1-8.1 10% 10% HKIP | MpeaynpeantenbHan cCUrHaaAn3aumsa, Bu3yasbHas
TeppuTopumn HKMNP CUIHaNM3aumMa ANCTAaHLUMOHHO N N0 MeCTy
20% 20% Bu3yanbHas 1 3ByKOBan aBapuiiHas
HKMP HKMP CUIHaNM3aUMA ANCTAaHLUMOHHO U MO MeCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTOM
3aMopHOA
apmatypon Nel/2,
Nel/3
CoctosAHMe OTKpbITa, 3aKpbITa, aBapua, pexum Y
3anopHOI apmaTypbl
Ne1/2, Ne1/3

MK 32+34,57. Y3en 3anopHoi apmatypbi Ne 1
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[JasneHne go u PG 2-1.1 0,9 -15% | -15 % Ppab MecTHoe 1 ANCTaHLMOHHOE U3MepeHme.
nocse an. Mna Ppab CurHanunsauma onepaTopy NpPU OTKAOHEHUU
. PG 2-1.2 haBneHus Ha £15 %
npmMeogHOM
apmartypbl PT 2-3.1;
PT 2-3.2
KoHTponb YS 2-6.1a JONCTaHLMOHHbBIN KOHTPO/b
NPoXoXAeHuA
CKpebKa
3ara3oBaHHOCTb Ha AT 2-8.1 10% 10% HKIP | MNpeaynpeantenbHan cUrHaaAn3aumsa, Bu3yasbHas
TeppuTopumn HKMNP CUIHaNM3aumMa ANCTAaHLUMOHHO N N0 MeCTy
20% 20% Bu3yanbHas 1 3ByKOBan aBapuiiHas
HKMP HKMP CUIHaNM3aUMA ANCTAaHLUMOHHO U MO MeCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTOMN
3aMopHOA
apmaTypom
CoctoaHue OTKpbITa, 3aKpbiTa, aBapuAa, pexum Yy

3anopHOI apmaTypbl

MK 38+60,00. Y3en 3anopHoi apmatypbi Ne 2
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[JasneHne go u PG 3-1.1 0,88 -15% | -15 % Ppab MecTHoe 1 ANCTaHLMOHHOE U3MepeHme.
nocse an. Mna Ppab CurHanunsauma onepaTopy NpPU OTKAOHEHUU
. PG 3-1.2 haBneHus Ha £15 %
npmMeogHOM
apmartypbl PT 3-3.1;
PT 3-3.2
KoHTponb YS 3-6.1a JONCTaHLMOHHbBIN KOHTPO/b
NPoXoXAeHuA
CKpebKa
3ara3oBaHHOCTb Ha AT 3-8.1 10% 10% HKIP | MNpeaynpeantenbHan cUrHaaAn3aumsa, Bu3yasbHas
TeppuTopumn HKMNP CUIHaNM3aumMa ANCTAaHLUMOHHO N N0 MeCTy
20% 20% Bu3yanbHas 1 3ByKOBan aBapuiiHas
HKMP HKMP CUIHaNM3aUMA ANCTAaHLUMOHHO U MO MeCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTOMN
3aMopHOA
apmaTypom
CoctoaHue OTKpbITa, 3aKpbiTa, aBapuAa, pexum Yy

3anopHOI apmaTypbl
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MK 64+22,00. Y3en 3anopHoit apmaTtypbi Ne 3

[asneHve nou PG 4-1.1 0,78 -15% -15 % Ppab MecTHOoe U AUCTaHLMOHHOE U3MepeHMme.
nocne . Mna Ppa6 CurHanunsauma onepaTopy Npu OTKAOHEHUU
. PG 4-1.2 AaBneHuns Ha £15 %
npuMBoAHOM
apmaTypbl PT 4-3.1;
PT 4-3.2
KoHTponb YS 4-6.1a JMCTaHUMOHHbINA KOHTPO/b
NPOXOXAEeHMA
CKpebKa
3ara3oBaHHOCTb Ha AT 4-8.1 10% 10% HKIMP | MpeaynpeautenbHaa cMrHannsaumna, BU3yanbHas
TepputTopumn HKIMP CUrHaNM3aumAa AUCTaHUMOHHO N NO MecCTy
20% 20% Bu3yanbHan v 3ByKoBas aBapuitHan
HKIMP HKMP CUrHann3auma AMCTaHUMOHHO M MO MecCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTON
3anopHoM
apmaTypom
CoctoaHue OTKpbITa, 3aKpbITa, aBapuAa, pexum 4y

3anopHOI apmaTypbl

MK 67+00,00. Y3en 3anopHoi apmatypbi Ne 4

38




[JasneHne go u PG 5-1.1 0,77 -15% | -15 % Ppab MecTHoe 1 ANCTaHLMOHHOE U3MepeHme.
nocse an. Mna Ppab CurHanunsauma onepaTopy NpPU OTKAOHEHUU
. PG 5-1.2 haBneHus Ha £15 %
npmMeogHOM
apmartypbl PT 5-3.1;
PT 5-3.2
KoHTponb YS 5-6.1a JONCTaHLMOHHbBIN KOHTPO/b
NPoXoXAeHuA
CKpebKa
3ara3oBaHHOCTb Ha AT 5-8.1 10% 10% HKIP | MNpeaynpeantenbHan cUrHaaAn3aumsa, Bu3yasbHas
TeppuTopumn HKMNP CUIHaNM3aumMa ANCTAaHLUMOHHO N N0 MeCTy
20% 20% Bu3yanbHas 1 3ByKOBan aBapuiiHas
HKMP HKMP CUIHaNM3aUMA ANCTAaHLUMOHHO U MO MeCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTOMN
3aMopHOA
apmaTypom
CoctoaHue OTKpbITa, 3aKpbiTa, aBapuAa, pexum Yy
3anopHOM apmaTypbl

MK 135+42,00. Y3en 3anopHoii apmatypbl N2 5
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[JasneHne go u PG6-1.1 0,51 -15% | -15 % Ppab MecTHoe 1 ANCTaHLMOHHOE U3MepeHme.
nocse an. Mna Ppab CurHanunsauma onepaTopy NpPU OTKAOHEHUU
. PG 6-1.2 haBneHus Ha £15 %
npmMeogHOM
apmartypbl PT 6-3.1;
PT 6-3.2
KoHTponb YS 6-6.1a JONCTaHLMOHHbBIN KOHTPO/b
NPoXoXAeHuA
CKpebKa
3ara3oBaHHOCTb Ha AT 6-8.1 10% 10% HKIP | MNpeaynpeantenbHan cUrHaaAn3aumsa, Bu3yasbHas
TeppuTopumn HKMNP CUIHaNM3aumMa ANCTAaHLUMOHHO N N0 MeCTy
20% 20% Bu3yanbHas 1 3ByKOBan aBapuiiHas
HKMP HKMP CUIHaNM3aUMA ANCTAaHLUMOHHO U MO MeCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTOMN
3aMopHOA
apmaTypom
CoctoaHue OTKpbITa, 3aKpbiTa, aBapuAa, pexum Yy
3anopHOM apmaTypbl

MK 146+75,00. Y3A. Y3en 3anopHoi apmatypbi N2 6
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[JasneHne go u PG7-1.1 0,47 -15% | -15 % Ppab MecTHoe 1 ANCTaHLMOHHOE U3MepeHme.
nocse an. Mna Ppab CurHanunsauma onepaTopy NpPU OTKAOHEHUU
. PG 7-1.2 haBneHus Ha £15 %
npmMeogHOM
apmartypbl PT 7-3.1;
PT 7-3.2
KoHTponb YS 7-6.1a JONCTaHLMOHHbBIN KOHTPO/b
NPoXoXAeHuA
CKpebKa
3ara3oBaHHOCTb Ha AT 7-8.1 10% 10% HKIP | MNpeaynpeantenbHan cUrHaaAn3aumsa, Bu3yasbHas
TeppuTopumn HKMNP CUIHaNM3aumMa ANCTAaHLUMOHHO N N0 MeCTy
20% 20% Bu3yanbHas 1 3ByKOBan aBapuiiHas
HKMP HKMP CUIHaNM3aUMA ANCTAaHLUMOHHO U MO MeCTy.
YnpasneHue OTKpbITb, 3aKpbITb, CTOMN
3aMopHOA
apmaTypom
CoctoaHue OTKpbITa, 3aKpbiTa, aBapuAa, pexum Yy

3anopHOI apmaTypbl
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1.7 OnucaHue TeXHOJIOrMM NPOMNyCcKa OYUCTHLIX YCTPOUCTB

JKcnayatauma Kamep 3anycka n npuema CO/L fonKHa Npom3BoAUTLCA B COOTBETCTBUM C
PYKOBOACTBOM MO 3KCNAyaTauum yCTPomncTea, ¢ TpeboBaHuamm P 39-132-94, «MpaBuna

6e3onacHOCTN B HEPTAHOM U ra30BON NPOMBbILLNEHHOCTUY.

Bo wu3berkaHMe aBapUHbIX CUTyaLWM, CBA3AHHbIX C MOBbIWEHMEM [OaBAEHUA WAM
OCTAaHOBKOWM nepekaykn no Tpybonposoay, pabotbl no 3anycky COL, HaumHaroTCca C

nepesogom KamMepbl npmnema B pa6oqee coctoAHMe (OTKprTMe 3aABM)KEK)

TexHOnornyeckme onepauum nNoO BbIMNOJAHEHUIO pa60T CBA3aHHbIE C MPOMYCKOM coa

BbIMO/IHAKTCA B C/le4yOL,EeN NOC/e40BaATE/IbHOCTU:
1. nepeBoga Kamepbl NprUema B NO/I0KEHNE NPUEMA;
2. NpoBepKa OTKPbITUA apMaTypbl No Tpacce Ha 100%;

3. noabem npenaTcTeui no nytu cnegosaHmna CO/L (o6pasuybl CKOPOCTU KOPPO3UKU U Ap.

npubopbl);
4. nepeBoj, Kamepbl 3aMycKa B NOI0XKeHWe 3amnycK.

3anycK OYMCTHbIX YCTPOMUCTB HEOHXO4MMO NPOU3BOANTb, HAYMHAA C YCTPOMUCTB MEHbLLEN
TBEPAOCTN, AN UCKAOYEHUA 3aKAuMHMBaHMA B Tpybonposoae. Mocne nposeneHuUs
noAroToBMTENbHLIX PaboT Ha ys3nax 3anycka u npuema COJ (3anacoBKa OYMCTHOTO
YCTPOWCTBa, 3ano/IHEHME Kamep HedTbio) NPoM3BOAAT ONepaLmio NPonycka OYMCTHOrO

YCTPOMCTBaA:

Onepauua npunema COO:

- Ha y3/1e npuema OTKPbITb 3a4BMKKY Ne 2/2, oTKpbITb 3aABUKKY N2 2/1 1 3aKpbITb
3a4BWMKKY No 2/3;

— NPy NpUXo4e OYMCTHOrO YCTPOWMCTBA K y3ny npuema, ybeamutbca B 3axone ero B
Kamepy npMema c NOMOLLLbIO CUFHANM3ATOPa;

- OTKPbITb 3aABMXKKY N2 2/3 1 3aKkpbiTb 3aaBMKKM N2 2/2 u Ne 2/1 un OTKpbITb

3a4BUKKY
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Ne 2/4. Mocne gpeHMpoBaHMa HedTU M3 Kamepbl npuema CO/l B NoA3EMHYIO €MKOCTb
3aKpbITb 3a4BUXKKY Ne 2/4.

[Mocne okoH4aHus pabot no nponycky COL HeobxogmMmo ocBoboaAUTL Kamepbl
3anycka n npuema CO[L oT HedTH, nocne vyero npomsBectn naenevyeHne OY una
Kamepbl npvemMa WM MNpUMBECTM 3arnopHyK apmMaTypy Ha ysfnax B WCXOLHOe
NOSIOXKEHME.

B HopmanbHOM (MCXOAHOM) cOCTOSIHUM HEDTb U ra3 B Kamepax OTCYTCTBYHOT.

Onepauusa 3anycka CO

Mo KomaHAe OTBETCTBEHHOIO 1MLLA MPOU3BECTU NYCK OYUCTHOIO yCTpOlZCTBa, ANnAayero:

— Ha y3/1e 3anycKa NOJIHOCTbIO OTKPbITb 3a4BUKKY N2 1/1, oTKpbITb 3348MKKy N 1/2
N 3aKPbITb 348Ky No 1/3;

— NPOKOHTPO/INPOBATb MPOXOXKAEHUE OYMCTHOrO YCTPOMCTBA CUTHANM3ATOPOM Ha
y3ne 3anycka. Mocne cpabatbiBaHMa npubopa (COA npowno) 3a 3aasumxkon No 1/1
OTKPbITb 3a4BWMKKY Ne 1/3, 3akpbiTb 3a4BMXKKY N2 1/1 v 3aaBuKKy Ne 1/2 n oTKpbITb
3aaBuKKY Ne 1/4. Nocne gpeHnpoBaHunsa HedTU M3 Kamepbl 3anycka CO/M, B noa3eMHyo

€MKOCTb 3aKpbITb 3a4BUXKY Ne 1/4.

1.8 NMopspok nycka

Myck TpybonpoBoaos B paboTy NpPoOmM3BOAUTCA NOC/AE MNOJNHONO 3aBeplUeHMA BCex
CTPOMTENIbHO-MOHTAXHbIX M MYCKOHaNaAo4YHbIX paboT, a TakKe NonyyeHne paspeLleHms

Ha 3anycK 06beKTa, yKomMnaeKkTaumen WwraTa (0by4eHHOro, aTTecToBaHHOrO).

OCHOBHbIM HOPMATUBHO-TEXHUYECKMUM JOKYMEHTOM, ONpeaensaowmmMm NopsaoK NoAroToBKM
N nycka, aenaetca «MyckoBas UHCTPyKUma». OTBETCTBEHHOCTb 3a COb/I0AEHMEe NopaaKa U
nocnefoBaTe/IbHOCTb PaboT, U3NOXKEHHbIX B Hel, HecyT Bce PabOTHWKM npeanpuatus,

3adHATblE HA NYyCKe.

I'Iepe,u, NMYCKOM HaApPYy*XHbIM OCMOTPOM MPOBEPAKOT MNPaBU/IbHOCTb MOHTAXa, Ka4ecCTBO

cBapku. HeobxoamMmo TakkKe NpoBepuThb:
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— YKOMNAEKTOBAHHOCTb 0OBbEKTa cpeacTBaMM MOXKAPOTYLWEHUS, UHAUBUAYAbHbIMU
cpencTBaMm 3aLmTbI;

- Haanuyme Hagnucen unm Tabaunuek Ha TpybonpoBoae, apmaType, YKasblBatoWMX
Ha3HayeHWe, paboume ycnoBuA, cpeay, HanpaB/ieHWE ABUMXKEHMA NPOAYKTa;
noaknyeHne TpybonpoBoaa K ro10BHbIM M KOHLEBbLIM COOPYKEHUAM;

— nyck TpybonposBoga HeobxoAMMO NPOBOAUTbL MO  B3aMMOCOIM/I1AaCOBAHHbIM
AENCTBMAM 3KCNyaTaLMOHHOIo nepcoHana o6bekTa B LEesom.

McnbiTaHWe Ha NPOYHOCTb M NPOBEPKA Ha FrePMETMYHOCTb MPOMbICIOBOrO Tpybonposoaa
Npon3BOAMTCA TrugpasBandeckum cnocobom. MMocne cbpoca pJasneHMA B NOAOCTU
TpybonpoBoAa HAXOAUTCA BOAA, KOTOPaA € NOANEXNUT NpenBapuTelbHOMY BbITECHEHMIO.
Moabem AaBNEHWUSA KOHTPOAMPYETCA MO MOKas3aHMAM MaHomeTpoB. [lyck npousBogAaT
OQHOBPEMEHHO C BK/IOYEHMEM B paboTy Tex OOBLEKTOB, KOTOpble CBA3aHbl C

MCMbITbIBaEMbIMM Y4aCTKaMM TEXHOIOTMYECKUM MPOLLECCOM.
MepeyeHb meponpuATUIA Nepea Nyckom Tpybonposoaa:

1. Mpunkazom no npeanpuATUIO HA3HA4YUTb OTBETCTBEHHbIX 33 3KCN/ayaTauuwo u

TEXHUYECKoe 0bCNyKUBaAHUE;
2. MpOBECTU MHCTPYKTAXK 3KCM/IyaTalUMOHHOIO NepcoHana no TexHnke 6esonacHocTy;

3. TMpeKkpaTutb Ha TpybonpoBode BCE OFHEBbIE U PEMOHTHble pPaboTbl, CHATb
YCTaHOB/IEHHbIE 3arNyLlWKM Ha TpybonpoBoae A5 OCYLWECTBAEHUA NepeKkaykm NpoayKTa
M NPOBEPUTb YCTAaHOB/EHHbIE (ANA NPefOTBPALLEHMA XMLLEHUS N HE y4acTBYoLME Npu
nepeKayke NPoAyKTa) C 3aNMCbIO B KypHane 3arnylwek, ybpatb NOCTOPOHHUE NpeaMeTbl

C TeppuUTOpUY;

4. MpoBepuTb U ybeauTbCA B MNPABUABHOCTM WM KayecTBE MOHTaXKa W WUCMPaBHOCTM
060pyA0BaHUA, NPeAOXPaHUTENbHbIX KNanaHoB, 3anopHoi apmatypbl, KUMKA, cpeacTs

CBA3MU;

5. BbigaTtb Ha pa6que mMmecCTa MHCTPYKUKUKN, KapTbl BedeHUA TEXHONOITMYECKOro npouecca,
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6. Bca 3A yyacTBylowaa B MNepeKkavyke, A0/XKHA ObiTb OTKpbiTa Ha 100%, a 3A c
YCTaHOBNEHHbIMM 3arnyllKaMKn, AOJIXKHbl ObiTb NPUOTKPLITBI Ha 1/4-1/2 obopoTa

LWITYpBana;

7. ONOBECTUTb no TenepoHy o) HaMe4yaemMoMm nycke ancnetyepa

npeanpuatna,pykosoantenen LLNC v NCHN.

OTBETCTBEHHbIMM 3@ MYCK WU OCTAHOBKY fIBNAETCA BAXTOBbIM NEpCcoHan 06CnyKunsatoLwmii

pr6OﬂpOBOﬂ| BO rnase € Ha4aJibHUKOM.

OTBeTCcTBEHHbIM 3a cobatoaeHue TpeboBaHMt TP  aBnAeTcA rNaBHbIM  MHXKEHep

(TEXHUYECKUI pyKOBOAUTEb) OpraHU3aLmnm
MoBblWwaTb AaBNeHUe B TPY6ONpoBOAE HYXKHO MOCTENEHHO.

Mpu nycke TpybonpoBoAa cHayasa OTKPbLIBAOT 3a[BUMKKY B Hauyasne yyacTka (rge
MeHbllee AaBneHue), 3aTem NAaBHO, uM3beras rMAPaBAMYECKOro yAapa, OTKPbIBaloT
3a[BU)KKY B KOHLE Yy4yacTKa, M NpoAyKT nog paboyum paBneHMem nocTynaet B

Tpybonposoa.

MopsfoK OTKPbIBAaHUA apmaTtypbl, Npu nycke Tpybonposoga B paboTy, npuseneH B

Tabnuue 1.5.

Tabaunua 1.7 — NMopAaaoK OTKPbIBAaHWA apMaTypbl Npu Nycke Tpybonposoaa

Homep 3a4BUXKKMN, Homep 3a4BUXKKN, Homep
OTKPbIBAaEMOWM OTKPbIBAEMOM B | MPOMEKYTOUHbIX
BHa4yane npu nycke KOHLLe Npu NycKe 3a4BUXKEK,
Tpy6onposoa Tpy6onpoBsoaa Tpy6onposoAa OTKPbITbIX NPW
nycke
Tpybonposoaa
3 3anopHas y .
anopHaA apmartypa 3/1bl 32aNOPHOWN
He(rII)ET_InpOBOp' «YIMH-2 - Ha 1K 2+69,13. Y3en na}?“fggiaa; ?jf apmatypbl Ne No
(YMH-HOp-5)» ,
3anycCKa COﬂI Y3en npuema 1,2,3,4,5,6
cof
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1.9 YcnoBua BeaeHMUs HOpMasribHOro TeXHOJIOrM4YecKoro npouecca

B oxpaHHOM 30He MpoMmbICIOBOrO TpybonpoBoAa CTOPOHHMM oOpraHu3aumsam 6es
NMMCbMEHHOTO COrnacusa opraHM3auunm, sKcnayaTupytowen aTot Tpybonposoa, 3anpeLLaeTcs

BbIMNO/IHEHME KaKUX-1Mbo pabor.

Tpacca npombicnoBoro Tpybonposoaa B npegenax 3 m No ocu cnegyeT Nepuoanyecku

pacynLaTb OT NMOPOC/IN U CcOAepPHKaTb B 6e3onacHom NPOTUBOMNOXAaPHOM COCTOAHUN.

Ha yrnax nosopoTta no tpacce, yepe3 Kaxable 1000 m, B COOTBETCTBUM C TEXHNYECKUMU
YC/IOBMAMM 3aKa34yMKa, YCTaHAaBAMBAKOTCA OMO3HaBaTe/IbHble 3HAaKM B BUAE CTONOMKOB CO
LWMTaMKM-YKa3aTeNnamm BbicoTor oT 1,5 o 2 m OT noBepxHOCTM 3eman. Ha wuTte-yKasartene
AONKHA OblITb NpuBeaeHa chnegywowas MHGOpmaUMsa: HaMMeHOBaHMe TpybonposoAaa,
MEeCTOMONOXKeHne ocu TpybonpoBoaa OT OCHOBAHMA 3HAKa, NMPMBSA3KA 3HaKa Mo Tpacce
(KunomeTp W nNUKeT), HanpaBAeHWE W LWMUPUHA OXPAHHOM 30HbI, TenedboH U aapec
opraHu3auMn, 3KcnayaTupylowen p[aHHbin Tpybonposog. Ono3HaBaTesibHble 3HAKM
0POPMNAITCA COBMECTHbIM AKTOM MNOAPA3AENEeHUN 3SKCMAYaTUPYIOWEN OpraHM3auum c

3em1enoib3oBaTtenamm.

Cnocob6 npoknagkm TpybonpoBoga noa3emHbln. o Bceit Tpacce B npouecce
3KCNAyaTauumM  HeobXoAMMO  MOALEPKMBATb  MPOEKTHY  FYyOUHY  3an0XKeHusA

TpybonpoBoAaa.

daKTrMyeckas rnybuHa 3a10XKeHMA A0/IKHA KOHTPONMPOBaTbCA BM3ya/lbHO ABa pasa B rof
wypdoBaHMEM UM OAMH pa3 B 3 roaa Tpaccomckatenem. KoHTponb nponssoaaTt yepes 500

M Mo Tpacce Tpybonposoaa (n.7.3.12 PA 39-132-94).

Yxopn 3a Tpaccon, nepnoanyeckmin ocMoTp TpybonpoBoaa, BbIABAEHME yTeUYeK NPOAYKTa U
apyrne  paboTbl  AONXKHbI  BbINONHATLCA  MNPOM3BOACTBEHHLIM  MEPCOHA/IOM  LieXa

TeXHUYECKoro obcnymnBaHuA n pemoHTa Tpybonposoaos (LLTOMPT).

Mepuogunyeckn HeobxoaMmMo nNPOBOAUTbL AMArHOCTMKY TpybonposBoga. Ha ocHose
nosiy4aemor uHbopmaumm, cay>boi akcnayataumm TpybonpoBoAOB NPOBOAUTCA aHaANM3
3¢ EeKTUBHOCTM PaboTbl MOCTPOEHHOro TPYO6ONPOBOAA, a TaK Ke CPaBHEHMEe NONAyYeHHbIX
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AAHHbIX CO CTAaTUCTUYECKMMM MO CYLLECTBYIOWMM M paHee NMPUMEHEHHbIM AaHHbIM. Lenb
3ToM paboTbl — onpeaeneHne 3PpPeKTUBHOCTU NPUHATLIX MeP MO NOBbILWEHUIO HAAEKHOCTU
TpybonpoBoaa, a TaKXKe BbIAB/IEHWE NpeaaBapuiHbIX y4aCTKOB Ha Tpybonposoage. o
pe3ynbTaTam AWArHOCTUPOBAHUA COCTaBAATCA rpaduKM NAaHOBO-NpeaynpeanTenbHbIX

PEeEMOHTOB.

1.10 OcraHoBKa TpybonpoBoaoB

HopmanbHyto ocTaHOBKY Tpyb6onpoBoAa OCYLLECTBAAIOT, MPEUMYLLECTBEHHO, B TEM/I0E
Bpema roga. OCHoBaHWEM AN HOPMA/IbHOM OCTAaHOBKU ABAAETCA rpaduK NnpoBeaeHus

NJiaHOBO-NpeAynpeaAnTeIbHOro peMoHTa Tpybonposoaa.

Mpn HeobxoAMMOCTM NpOBeAEHUA OCTaHOBKM TpybonpoBoda B 3UMMHEE BpeEMS
HeobxoaMMOo NnpeaoTBpallaTh 3amep3aHne, 3acTbiBaHMe NPOAYKTa, TlaTeIbHO HabaoaaTh
3a MecTamu BO3MOKHOFO 3aMopakuBaHMA TpybonpoBoaa, apmaTypbl, CAeAUTb 3a WX
cocTtosiHMeM. PasmopakvMBaTb 3aMep3llMe Y4YyacTKM HeobxoauMmo ropsuyeli BoAon C

TemnepaTtypoli He 6onee 60 rpagycoB, NPUMEHEHWE OTKPbLITOTO OrHA 3anpeLLaeTca.

OCTaHOBKy Hado Npon3soaunTb NOCPenCTBOM MJIaBHOINO 3aKpbIiTUA OTKJ'HO‘-IaI'OLLI,eI‘/’I

apmartypbl.

NocnepoBaTeNbHOCTb 3aKpbiBaHNA 3a4BUXKEK NMPUN OCTAaHOBKE TDY6OI'IpOBO,CI,a npegcraBaeHa

B Tabnumue 1.8.

Ta6J'IMLI,a 1.8 —NMNocnepoBaTenbHOCTb 3aKpbiBaHWA 3a4BUXKEK MPU OCTAaHOBKE

TpybonposoaoBs

Homep 3a4BUXKKN,
3aKpbIBAaeEMOWM B KOHLE
Nnpu OCTaHOBKe

Homep 3a4BUKKMN,

Tpy6onpososa 3aKpblBaemoW BHavane npu
ocTaHoBKe Tpybonposoaa

TpybonpoBoaa
3anopHaa apmaTtypa Ha 3anopHaa apmaTtypa Ha
Hedprenposoa «YMH-2 - |k 2469,13. yzen sanycka MK 160+47,14. Yaen
MCIT (YTH-KOp-5)» con npuema COJ
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1.11 ABapuMHbIe CUTyaLUn U CNocoOdbl NX yCTpaHEeHUSA

PaboTbl MO BbIMNOJHEHUIO NNKsnadaunm aBapMVI BbIMOJIHAET HEeLWTaTHAaA aBapMIZHO-
cnacaTtesibHaAa rpynna — cneunanbHO O6Y‘-IeHHO€‘ 3BEHO NO JUKBUAOAUUU aBale\;IHbIX

Pa3/INBOB.

TexHnyeckoe paccnefoBaHMe NPUYMH aBapuvi NPOU3BOAMTCA HA OCHOBAHMWM MpPMKA3a
PoctexHap3opa ot 19 asrycta 2011 r N 480 «06 yTtBepxaeHun lopagka nposeaeHuUn
TEXHMYECKOrO paccieoBaHUA NPUYMH aBapUin, MHUNAEHTOB W C/ly4aeB YTPATbl B3PbIBYATbIX
MaTepranoB MPOMbIWNEHHOTO Ha3HayeHUA Ha obbekTax, NoaHaA30pHbIX deaepanbHOM

CNy»K6€e No 3KONO0rMYECKOMY, TEXHO/IOTMYECKOMY M aTOMHOMY HaZ30py».

ABapuiiHbIA 3anac Tpy6 W maTepuanoB ANA NUMKBMAALMM aBapuil Ha Tpybonposose

XpaHuTca Ha Tepputopumn AHC FOpybueHO-TOXOMCKOro MECTOPOXKAEHMA.

B nogpa3sgenenmax [AO «BoctcubHedteras» B cootBetrctBuM c  «[lpaBunamm
6e30nacHOCTM B HEDTAHOM M ra3o0BOM NMPOMbIWNEHHOCTU» pPa3paboTaHbl N YTBEPXKAEHDI
NNaHbl  JIMKBUMAAUMW  aBAPUMHbIX  Pa3NMBOB  MNPOAYKTA (MNAPH), KOoTOpble

nepecmaTpunearoTca o4nH pa3 B NATb N1€T.

Mocne noKanusaumm W NUKBUAALUMM aBapUMHOTO pasnMBa MPUCTYNAOT K PEMOHTY

NOBpPEXAEHHOro y4yacTKa Tpybonposoaa.
PeMoOHT fedeKTHOro yyacTka TpybonpoBoga BKAOYaeT B cebs:

—  3emAsaHble paboTbl;

—  ocBoboXAaeHMe aBapUIMHOro yyacTka TpybonpoBoaa OT NpoAyKTa;
—  Bblpe3Ky AedeKTHOro y4acTKa;

—  repmeTmM3aLmio OCTaBLUMXCA Y4aCTKOB;

—  MoAroToBKY KOHL0B TPybonpoBoAa Nog MOHTaXK U CBapPKY;

—  MOAroTOBKY HOBOM KaTYyLUKKU, Pa3MeTKY U NOAFOHKY KaTyLUKWU;

—  MPUXBATKY M CBApKy KaTyLKuK B TpybonpoBos;

—  KOHTPO/b CBAPOYHO-MOHTaXKHbIX pPaboT;

—  M301AUMI0 3aMEHEHHOIO Y4yacTKa TpybonpoBoaa;
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—  3anoJ/IHeHMe M NycK TpybonpoBoaa B paboTy.

B 3aBMCMMOCTN OT XapaKTEPUCTUKKU, PAa3MEPOB M B3aMMHOIO pacnosioxeHua gedekTos
TpybonpoBoaa, N0 NPUYNHE KOTOPOro NPOU30LLIEN aBaPUMHbIMA pa3pbiB, BbiIbBUpatoT oguH
M3 chegylowmx BuUAOB pemoHTa cornacHo P 39-132-94: npwuBapKa HaKnagHbIX

YCUNIUTENbHbBIX 31eMEeHTOB (MydT), 3amMeHa KaTyLwKu, Tpybbl uaun naeTu.

Ha noBpexaeHHOM y4acTke TpybonpoBoga Hebonbwol naowanu AOnyCcKaeTtcs
NPUMEHATb 3anaTbl UM My)Tbl KaK BPEMEHHbIN BapuaHT. B AanbHelwem A0NKHA ObITb

npousBeAeHa 3aMeHa y4acTKa BPE3KOM KaTyLLKK U3 HOBOW TpyObl.

MydTbl, KaTyWKN OONXKHbI ObiTb M3roTOBAEHbI U3 TPYyObl, MeXxaHW4YecKMe CBOMCTBA,
XMMUYECKUN COCTaB U TOJILLMHA CTEHKU KOTOPOM TaKUE Ke, KaK Y PEMOHTUPYeMoro

yyacTKa TpybonpoBoga. Qs Bpe3Ku KaTywekK, 3aMeHbl TPyObl AU N1eTU HeobXxoANMO:

—  04YUCTUTb TPYby No BCemy nepuMmeTpy OT U30AAUUN U PXHKABUYMHbBI B MECTax BblpPe3Ku
3aMEHAEeMOro Yy4yacTka. YCTAHOBUTb MNEPEMbIYKY MeXAy KOHUAMW pa3pe3aemoro
TpybonpoBoaa unu 3a3zemnutb nx. OYUCTKY NpoBOAMTb Ha WKpKHY: 100 - 150 mm gna
YCTAHOBKU YANMHEHHbIX KYMYNATUBHbIX 3apAaos, 500 mm — gna yCTaHOBKU MaLLUMHKK ANA
6e3orHeBon pe3ku Tpyb;

—  Bblpe3aTb M YAanuUTb 3aMEHAEMbIM Y4acTOK, NMpu 3TOM Heobxoammo cobntoaatb
yCcnoBuA gna NnpeaoTspaLlLeHMa 06pa3oBaHMA UCKP;

—  pou3BECTU TrepmeTM3auMio  OTKPbITbIX KOHLOB PEMOHTUPYEMOro  Yy4yacTKa
npomMbIc/ioBOro TpybonpoBoga C MOMOLLBI FIMHAHBIX TAMMNOHOB. TaMMNOHbI U3 TUHbI
CO34al0TCA MOC/IONHOM YKNAgKOM M TpambOBKOM Ha A/MHY HE MeHee ABYX AMAMETPOB
TpybonpoBoaa. 3a TaMNOHAaMM Hado cneauTb — NPU 06pPa30BaAHMKU TPELLWMH, YCaAKMK
nobusatb cBexken ravHon. lpu oTpuuaTenbHOM TemnepaType Bo3ayxa Heobxoammo
NPUHATbL Mepbl N0 TEM/IOM30ALNM TAMMNOHOB CHapyXu Tpybonposoaa. C obeunx CTOpoH oT
TaMNOHOB Ha pacctoAaHuUKM 30 m BbicBepAMBAtOTCA oTBEPCTUA 8 - 10 MM ANA CTpaBAMBAHUA

n36bITOYHOrO AaB/eHMA B TPy6ONpoBOAE;
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—  Bpe3aTb HOBYI KaTyllKy (nnetb), MCnonb3ya B MPOLIECCE CBAPKU HaAPYXKHble

LEHTPATOPbl ANA MNOAAEPMKKM CTbIKYEMbIX KOHUOB Tpybonposoga rpy3onogbemMHbIMU

MexaHn3mamu;

- NPoBEeCTN KOHTPOJ/1Ib CBAPHbIX LLBOB BU3Yya/IbHO U (I)M3W-IE‘CI-(MMM mMmeToaamu;

- 3arnywunTb TEXHONOTMYECKNE OTBEPCTUA META/INTUYECKNMUN ﬂpO6KaMM “n O6BapMTb unx,

- M30/1INpPOBaTb 30HY CBAPHbLIX LWLBOB UK BECb 3aMEeHEeHHbIN Y4aCTOK pr6OI'IpOBOAa,

€C/IM NPUMEHEH OTPE30K TPYbbl 6e3 3aBOACKOM M30NALMNMN.

yCTpaHEHMe FMUHAHDBIX TAMMOHOB OCYLWECTBNAETCA NYTEM NMPONMYCKa OYUCTHbIX yCTpOl\;ICTB.

Bonee noapobHO BONpOChl peMOHTA CTa/ibHbIX TPYO M3n0xKeHbl B P, 39-132-94.

Bce oTKasbl B paboTe TpybonpoBoaa noasiexkaT OTAEe/IbHOMY PaccnefoBaHUI0 U YYeTy.

Ha3Ha4vaeTca ,D,QVICTBYI-OLLI,E]FI KOMNCCNA B COCTaBe: npeacenatena (Ha‘-laﬂbHVIK y‘-IaCTKa),

CNeunannucToB noapasfeneHuii  sKCnayaTauuu,

OXpaHbl

6e30nacHOCTH, CNyKObl OXPaHbl OKPYrKatoLen cpeabl.

Tabaunua 1.9 — Bo3aMmoHble BUAbl aBapUMHOTO COCTOAHWUA NPOU3BOACTBA M CNOCOBbI UX

NIMKBUAALUNN

Bupg, aBapuitHoro

DeiictBue nepcoHana no

dnaHueBbIX
coeguHeHUAX
3aMopHOM apmaTypbl

N3HOC NPOKNaaoK

MpuynHbI -
COCTOAHMA YCTPAHEHUIO aBapUUHOro
BO3HUKHOBEHMUA
npou3BoOACTBA COCTOAHMA
1 2 3
Mponycku rasa, Ocnabnenue MoAaTAHYTb PpnaHLUbI.
*KUAOKOCTU BO KpenieHun.

CmeHuTb N POKNaaAKHN

MNoBblwaeTcA
AaBneHue cpeabl B

3aKpbITa nan
HeAOCTAaTOYHO OTKPbITA

BbIACHUTbL NpUUKMHY. OTKPbITb

TPy4a W MNPOMbILW/IEHHOM
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TpybonpoBoAe Bbile | 3a4BUXKKA HA 3aBUXKKY.
pernameHTMpoOBaHHOro | Tpybonposoge.
Mepemeps TpybonposoA
OtorpeTb TpybonpoBoAa napom
OTcyTcTBUE BbIACHWUTb NPUYMHY.
HeBbinosHeHMe
nepemeLleHmn OTperynMpoBaTb 3aBUKKY UK

OYHKUMU «OTKPbLITUA-
3aKPbITUA» 33 BUMKKM

wnmnHgena 1
3annparolero asieMmeHTa

3aMeHUTb eé

3aKpbITan 3a4BUNKKa/
KpaH/ KnanaH He
AEPKUT

HapyweHune
repmeTMYHOCTHU

Ecnu obHapyrKeHa Teub,
MOMbITaTbCA NPOMbITb 3aBUXKKY
/KpaH/ perynupyowmin Knanax
OTKpPbIBasA-3aKpPbIBas HECKO/IbKO
pas, ucnonb3ya AaBaeHMEe U NOTOK
B TpybonpoBoae

MNosblwaeTca
AaBneHne B
Tpybonposoae

3aKkpbiTa nnun
HeA0CTaTOYHO OTKPbITA
3a4BMMKKA Ha
Tpybonposoae

BbIACHUTb NPUYMHY. OTKPbITb
3a[1BMXKKY.

HeucnpasHa apmatypa,
wTyuep.

BbIACHUTbL NPUYNHY, 3aMEHUTb.

MNpopgonkeHune Tabamybl 1.9

1

2

3

MosblwaeTca nnu
NOHWUXKAETCA YPOBEHb
*KUOKOCTU B EMKOCTU
BbILLIE NN HUXKE
[0MNyCTUMOro

HeuncnpasHbl npnbopbl
KUTnA

MpoBepUTb, HACTPOUTb UK
3aMeHuTb Nprbopbl

3aABUXKKa He
OTKpblIBaeTcA

Mepenag AaBneHuA
NPEBbILLAET MPOEKTHbIN

TpebyeTcs yMeHbLUTb AaBNEHUE.
PeMOHT apmaTypbl U
a/71IeKTponpMBoAa

3aABUXKKa He
3aKpbIBaeTCcA

PeMOHT apmaTypbl U
3/71eKTponpMBoaAa

51



3aKpbITas 334BUMKKa HapyweHne Ecnu obHapy»KeHa Teub, MONbITaTbCA
He AepHKuUT repMeTUYHOCTU MPOMbITb 331BUMKKY OTKPbIBaA-
3aKpbIBas HECKONbKO pas, UCro/b3ys
AaB/IeHME M NOTOK B TpybonpoBoae

OCHOBHBIMU MOPAXAIOIMKUMHU (HPaKTOpaMHU MIPH aBapusAX 000PYI0BaHHS U Ha TPyOOIIPOBOAaX
MOTYT SIBJIATHCS:

- oTpuuaTenbHOEe BO3AENCTBME HA OKpyKatowyk cpeay (OC) — 3arpssHeHue
aTmocdepHOro Bo3ayxa;

- TOKCUYECKOEe BO3AENCTBME HA YE/IOBEKA;

- yOapHaA BOMHA, KOTOpasa MoxKeT 06pa30oBbIBaTbCA NPU B3PbIBHbIX FTOPIOYMX ra3o- U
NapoOBO34YLHbIX CMECen.

ABapuiiHblE CHUTyallUM MOTYT BO3HMKHYTh B PE3YyJbTaTe€ BO3JACHUCTBUS PA3TUUYHBIX
(GaKkTOpOB TIPU CTPOUTENBCTBE U OHKCIUIyaTallMM OOBEKTa B KOHKPETHBIX YCJIOBHUSX
OKPYKaroUIEH CPEIBI.

[ONnA  Hapy)KHbIX YCTAHOBOK ONpeAeneHbl KaTeropum Mo MNOXapHOM OnacHOCTM B
cootBetctBum ¢ CI 12.13130.2009, B3pbiBOONAcHble 30HbLI NO YD M no «[lpaBuaam

6e3onacHOCTN B HEPTAHOM U ra30BOMN NPOMbILLIAEHHOCTUY,

2.1 dKcnayaTauMoOHHAA HAAEeXKHOCTb BHYTPUNPOMbICNOBbIX HedpTenpoBoa0B.

[lon ympaBieHHMEM DHKCIUIyaTaIMOHHOW HAJEKHOCTBKO TIOHUMAETCS COBOKYIHOCTH
OpPTraHU30BAHHBIX METOJIOB BO3JEHCTBUS, CHOPMUPOBAHHBIX HA OCHOBE HH(OpMAIUU O
MPOYHOCTHOM TOBEJIEHUM BHYTPHUIIPOMBICIIOBOTO HE(PTEMPOBOJA M HAMPABJICHHBIX Ha IO]I-
JIEep’KaHUE WJIM MOBBIIIEHUE €ro paboTOCIOCOOHOCTH M JOJITOBEYHOCTH. Peanuzanus 3Toi
MpPOTpaMMbl  SIBIIIETCSA IIENIbIO  YIpaBieHUs, 3(PQPEKTUBHOCTh KOTOPOTO OIPEACNISIeTCS
YIOPSAOYEHHOCTBIO CTPYKTYPHI YIPABJISIONIMX METOAOB BO3JE€UCTBUSA. KoMIuieke 3Tux
METOJIOB U WX CTPYKTYpHasl CBs3b (OpPMHUPYETCS Ha OCHOBE aHajIW3a MPUYHH aBaAPUIHBIX
pa3pyLICHUH UCCIEAYEMBIX CUCTEM.

BaxxHbIM ynpapisomuM (paxkTopoM SBISETCS MPOYHOCTHOM pecypc He(pTEenmpoBOAHBIX
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TpyO. DTOT MOKa3aTeib 3aBUCUT OT AE(PEKTOB METalIa, KOTOPbIE MOT'YT 3ap0XKIaThCsl KaK B
IPOLIECCE €r0 MPOU3BOACTBA, TaK U MOJ BO3AeHCTBHEM (PakTOopoB 3KcIutyaTanuu. K Takum
nedeKkTaM OTHOCSTCS KOPPO3HOHHBIE MOBPEXKICHUS (SICKTPOXUMHUYECKOE BO3IEHCTBUE
BHEIIHEW cpeabl), HapyumeHue (GOpMbl CceueHUs TpyObl (BHEIIHEE MEXaHHYEeCKOoe
BO3/ICICTBHUE), HEMETAUIMYECKUE BKIIOYEHHUS (METaUIyprudeckuil nedekrt), BHYTpPEHHEE
pacciioenre Meramia (JIedeKT mpokara), oOpa3oBaHuE TPEUIUH (pernaccuBauvs CTAId WIH
MOHHAs BOJOPOJHAs KCIAHCUS MPU JeOPMaLMOHHOM HANpsSKEHUH KPUCTAINIMYECKON pe-
meTkd Mertamia). [Ipu 3ToM nmelicTByeT cTporas HOpMaTHBHas 0a3a OTOpakoOBKH TPyO IO
(dakTopy X 1e(EKTHOCTH B COOTBETCTBUH C TPEOOBAHUAMHU NPOMBIIIIECHHOW 0€30I1aCHOCTH.
OmHako METOABl YIpaBICHHUS MPOYHOCTHBIMH (HaKTOpaMH C YYEeTOM (PaKTHUECKH
JNEUCTBYIOIIMX YCIOBMM SKCIUIyaTalldd C LEJIbl0 BbIOOpa NPHOPUTETHBIX MeEp IO
00€eCneYeHNI0 TEXHUUECKON HaJIe)KHOCTH HEPTETPAHCIIOPTHOTO OOBEKTA B II€JIOM OCTAIOTCS
JI0 CHX IOp HE MCCIEIOBAHHBIMU B IOJHOW Mepe. DTOT acleKT YNpaBIEHUs paccMarT-

PHUBACTCA KaK CaMOCTOATCIIbHAA 3a/1avad.

HakoHel, SKCIUTyTallMOHHAsi HAJIEKHOCTh BHYTPHUIIPOMBICIIOBOTO HEPTENpoBOJa B
3HAUYNTEIBLHOW CTENICHU OMPENSIASTCS KA4eCTBOM AHTHKOPPO3WOHHBIX  IMOKPBHITHMA
He(dTenpoBoAHBIX TpPyO. B KayecTBe TakMxX MOKPBITUI HA TMEPBOM JTAle COOPYKEHUS
HE(TEMPOBOIOB  WCITOJIB30BAINChL OWTYMHBIC KOMIIO3UIIMH, OCHOBHBIM HEIOCTATKOM
KOTOPBIX SBIIACTCS MOTEPS aAre3ud ¢ METANIOM TOJ] ICUCTBHEM KAaTOMHOW 3alTUThI, HU3Kas
MEXaHHUYeCKas MPOYHOCTh OMTYMHOM 000J0YKH M HEOOJBION cpok ciaykObl (5...7 net). Ha
BTOPOM 3Tare NIl Hapy>KHON M30JISAIIUN MMPUMEHSITN TTOJTMMEPHBIE JICHTHI, BBIITYCKacMbIC B
BUJIC PYJOHOB. BbICOKasi TEXHOJOTMYHOCTH HAMOTKM JIEHT Ha TPYObl B TPAaCCOBBIX U
3aBOJICKMX YCIIOBHSX oOecreunsia MUPOKOE UCIIOIb30BaHUE dTUX MAaTEpPUATIOB HA MPAKTHUKE
(oxosio 70% wmaructpanbHbix HedTenpoBooB auameTpoM 1020... 1420 MM HU30JIMPOBAHBI

IMOJIMMCPHBIMHU HeHTaMI/I) .

OpHako CpoK HUX CHYKObl OKaszajics TakKe HenpoaosKuTenbHbiM (12... 15 n;er), B
pe3yiapTaTe UYero BO3HUKJIA MOTPEOHOCTh OCYIIECTBICHUS 3HAUUTEIBHOIO 00beMa
TPYAOEMKHX paboT IO MEepeu30sUuU OTpPaOOTAHHBIX MOKPHITHHA. B 3TuUX ycrmoBusx
MOSIBUJICSL HOBBIM TUIT aHTUKOPPO3UOHHOM 3aIIUThI, MPEACTABISIONIEH COO0H MHOTOCIOMHOE

MOJIMMEPHOE  TOKPHITHE TPyO 3aBOACKOTO M3roToBieHus. [IpeumyiectBoM 3TOTroO
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AHTUKOPPO3MOHHOTO TMOKPBITHS SBJISETCS HMHAYCTPUAIbHBIA CIIOCOO €ro HaHECeHUs,
oOecrieunBarOIMi BBICOKYIO aAr€3MOHHYIO IPOYHOCTh U BO3MOYKHOCTH IOA0Opa XHMH-
YECKOr0 WJIM KOMIIO3UIIMOHHOIO COCTaBa MOJUMEPHOW OOOJOYKH. YCTAaHOBJIIEHHBIM CPOK
CITY>KOBI 3aJieKIapupoBaH paBHbIM 20...25 jerT.

OpHako B CHJly HOBHM3HBI CHOCO0a M OTCYTCTBHS JOCTATOYHOI'O OIbITA NPUMEHEHUS
TaKUX TOKPBITUH, METOABl YIpPABJICHUS HUX HKCIUIyaTAallMOHHON HaJEKHOCTBIO IIOKa HE
pa3pabaTbhIBaINCh.

2.2 JKcnayaTauMoOHHAaA HAAEeXHOCTb CBAPHbIX CTbIKOB

JKcnayaTauMoHHasA HaZAeXHOCTb CBAPHOro CTblKa CYMTAETCA A0CTAaTOYHOM MpU YCI0BUU
NPEBbIWEHNS YPOBHA €ro TeKyLLEeM NPOYHOCTU Hag YPOBHEM Npeae/sibHOro COCTOSIHUA Ha
HEKOTOPYID  KPaTHYHO  HOPMWPOBAHHYKD  BE/IMUYMHY, KOTOpPas  HOCUT  Ha3BaHue
HOPMMPOBAHHOIO KoadduUmMeHTa 3anaca NPoYHocTU. OTCOAa NOHATHO, YTO C/IU TeKYLMIA
KoaddUUMEHT 3anaca NPOYHOCTM NPEBbIWAET BENNYUHY HOPMUPOBAHHOIO KO3pPULMEHTa
3anaca MPOYHOCTMU, TO 3SKCM/yaTaUMOHHAA HAZEXHOCTb CBApPHOrO CTbiKa Ha TeKyWwMui
MOMEHT nB/AeTcs obecneyeHHo. [pu 3TOM pPa3HOCTb MPOYHOCTHbLIX MNOKasaTenew,
COOTBETCTBYHOLIMX 3HAYEHUAM TEKYLEro U HOPMUPOBAHHOIO Ko3hUUMEHTOB 3anaca

NPOYHOCTH, NpeacTaBaaeT cobon NPOYHOCTHOM pecypc.

Jlo Tex mop, mokKa NMPOYHOCTHOW PEeCypC HE MCUYEPIAH, COCTOSIHUE CBAPHOTO IIBA MOXHO
XapaKTCPHU30BATh KaK HCOIIACHOC, IIPH HCYUYCPIIAHHMH I3TOr0 peCypCa — KaK KPUTHUYCCKH
Henonyctumoe. OTCro/la BBITEKAET, YTO, KOHTPOJIMPYS YPOBEHb NMPOYHOCTHOTO pecypca U
mogACpKUBasd €ro, MOKHO YIIPABJIATH 3aldHHBIM YPOBHCM BKCHHyaTaHHOHHOﬁ HaJACKHOCTU.
OTO  TO3BOJIIET  INPOTHO3UPOBATh  PA3BUTHE  JKCIUTyaTAMOHHOW  CUTyauud |
ONTHUMHU3UPOBATh TpapUK PEMOHTHBIX PAOOT HA MPHUHIMIE MX CHUCTEMHOW OYEepETHOCTH
Hapsaay € UCKIITOUCHUCM MMPCIKICBPCMCHHBIX NI HEPAIIMOHAJIBHBIX 3aTpar.

2.2.1 AedeKTbl CBapHbIX COeAUHEHUMN U UX KnaccudpuKauma

[Ipu cBapke muaBieHueM 00Opa30BaHUE PANUYHBIX JE()EKTOB OMPENEAETCS XapaKTepoM

BSaHMOJIeﬁCTBHH KUAKOIr0o U TBEPAOIO MCTAIJIOB, 4 TAKKE MCTAJUIOB C I'a3aMH W HIJIAKOM.

HarpeB, miaBneHue, ucnapeHue, KpUCTAUIM3AIUS M OXJaXJICHHE MeTaa, (a3oBbie

NnNepexoanl BCIICCTBA, B3aHMOI[€ﬁCTBHe pa3IMYHBIX KOMIIOHCHTOB — BCC OTH W MHOI'HC
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JPYTHE MPOLIECChl, XapaKTEPHbIE /ISl CBAPKU, CO3/IAI0T YCIOBUS 1Jisi 00pa3oBaHus 1e(eKTOB
B CBAPHOM COEJIMHEHUHU.

Knaccudukanus nedexToB cCBapHBIX MIBOB MTPOU3BOAUTCS TI0 MPU3HAKAM, OTIPEICIIEMbIM
I'OCT 30 242-97 «JledekTbl COEOIUHEHUNW TMPU CBAPKE METAJIOB IIJIABJICHUEM.
Knaccuduxkanus, o60o3HaueHue U onpeaeieHus». B COOTBETCTBUY ¢ ATUMU MIPU3HAKAMHU BCE
ne(deKThl CBAPHBIX IIBOB pa3/eieHbl Ha MIECTh IPYIIIT:

Tpewunbl — HECIUIONIHOCTH, BbI3BAaHHBIE MECTHBIM pPa3pbIBOM IIIBA, KOTOpPbHIE MOTYT
BO3HUKHYTbH B PE3yJIbTaTE OXJIAXKICHUS WIH JICUCTBUS HArpy30K.

. Iloppi — TIOJIOCTH TPOU3BOJIBLHON (OpMBI, OOpa30BaHHBIE Tra3amu, 3aJCp>KaHHBIMU B
pacruiaBJIeHHOM METaJlIe.

TeepOvle BKIIOYEHUS] — WHOPOJHBIE BELIECTBA METAJUIMYECKOIO WIIM HEMETANINYECKOIrO

IMPOUCXOXKICHHUA B MCTAJIJIC CBAPHOI'O IIIBA

4.HecnnaeneHue u Henposap.
Hapymienue hbopMbl 1IBa — omKioHeHUe GOopMbl HAPYIHCHBIX NOBEPXHOCHEN C8APHO20 WA
UNU 2eOMEMPUU COCOUHEHUSL OM YCMAHOBIeHHO20 3HAYEHUS.
[Ipoune nedekThl, Komopvle He Mo2ym Oblmb BKIIOYEHbL 8 2pYnnbl 1—3.
OcHogHble 8UO0bL 0eheKmOo8 CBAPHBIX UIB08, PACCMAMPUBAEMbIX 6 HAcmoswel pabome,

npusedervt 6 maon. 1.2.
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Tabnauua 1.2. Krnaccndukarop AedexkTon CBAPHBIX COEAMHEHHI

Hopmarueurbie Tpebosa-

Haumeno- | o nenenenme se- | Cxemarmueckoe nioGpaxe- | Hus, npembasasiembie K | KOIbOUUMEHT KOHLEHTPALIMM HaNPAXe-
Ne | BaHue se- (exra Hue fedpexTa B CBApHOM WBe | crapHbIM wBam [125], HUl o
(exra [521. (3]. 145]. [86]
1. Tpewnus
1.1 | Miponons- | Tpeumsa, opu- e Hanuuuve Tpewms B He onpenensitorcs
Hasi Tpe- | eHTHpOBaHHAas CBapHLIX WIBaX SIBJIS-
LMHA napaule/IbHO OCH \ I eTcsi Hedonycmumbim
CBapHOro WIBa N
1.2 | Nonepeu- | TpewumHa, opu- T N
Hasl Tpe- |eHTUPOBAHHAs —
LWHHA nonepek ocu
CBapHOTO 1LBa N
2. Fops
2.1 |Ckomte- |Ipynna ra3osbix B, Buyrpenme nedekrsi | a, = 2,04 (1+K)(1+K;)(1+K,), rae
Hie nop | nycTor (Tpw B Buze chepuuecknx | K, — K03 dHUUMEHT yUUTBIBAIOLLIMH
Golee). pacrono- ] J, panuanbHbiX U YITH- | BiMsiHHE OTHOCHTENBHOrO pa3Mepa ro-
KEHHBIX KYHHO C — HEHHbIX NOp € Hak- | pHl (d,/B,) ¥ OTHOCHTENLHOM TIY6HHbL
PACCTOSIHMEM Me- X’:‘Fl 60IbIIKM pa3MEPOM | 3aneranus (B,/8.); K, — koabduum-
Xy HHMH MeHee . ot 1o 20% OT TOMUHHBI | exr, yYHUTHIBAIOLIMI B3AHMHOE BIHSI-
TPEX MaKCHMaNb- 5. b |crenku (< 0,2 5¢T1), HO | yye nop; K, — KOIDOHUMEHT, YUHTEI-
HbIX pa3MepoB —Jct] |He Gojtee 3 MM B L€~ | gayonymit BAMAHHE LIEMOYKK NOP B Ha-
Goblueit u3 no- JIOM. NpaBCHUM AEHCTBUA Harpy3ku (22(
JNocTeH
2.2 [Henoyka | Psua razoBeix nop, d Llenouku u ckorule-
nop PACTONOXEHHBIX =g HHS 1Op BHYTPH wIBa
B JIMHHIO, 00BIY- NPOTHXEHHOCTBIO 110
HO Mapaie/ibHo | JIBYX TOJILUIMH CTEHKH
OCH CBapHOro o )') )}) ) ) (< 0,1 &ct). Cymmap-
1IBA, C PacCcTos- Hasi NPOTSKEHHOCTh
HUEM MEXIY HM- COBOKYNHOCTH donyc-
MM MEHee Tpex MUMbIX BHYTPEHHHX
MAaKCHMAIBHbIX nedeKTos Ha mobbie
pa3mepos 6osib- 300 MM 1uBa He nosX-
WeH U3 nonocreit Ha npeBbliuarh 50 MM,
a M0 OKPYXHOCTH BCe-
ro cBapHoro wea — 1/
6 ero MHbI He donyc-
Kaemcs HATMYWE Ka-
HAJIbHBIX M MOBEPXHO-
CTHBIX TIOp
3. Teepasie BKIOYeHHS
3.1 ll;J‘.’llJ;axo- 11111-!:1:':; Sm I e R Ex{lmennu rnyou- He paccumTeiBaetcs B cBsisu ¢ Heonpe-
A on meHee 10% ot AeIEHHOCTBIO (DOPMBI BKIIKOYEH M
BKJIIOYE- | CBAPHOIO 1uBa TONMHEBI TPYOBI (<
HusA — 0,1 8.,); npu 3TOM
JUIMHA BKJIIOMEHUS] —
Menee 0,5 ToNumHb
cTeHkH (< 0,5 &) nun
5 MM, a UenouKa cKo-
TUIEHUH — MEHee aByX
TOJILUMH CTEHOK (< 2
8.,) wam 15 MM
H Hopmatuphble Tpebosa-
Ne aaa::::?.' Onpenencune ne- | Cxematnueckoe niobpake- | Hus, npentsignsembie K (- KoaddpuumeHT KOKUCHTPAUNN Hanpsixe-
o dexta Hye neheKTa B CBAPHOM LIBE | CBapHbIM wBam |125], HWH
dexTa 1521, 131. [45]. |86]
3.2 |Okcun- | Okewmn, nonas- =
HOE LWwit B MeTan -
BKJIIOME- | CBAPHOrO LIBA BO
HHe BpEMS 3aTBeple- N

4.1 |Hecnnas-
JieHue

BaHMUA

OrcyTcTBHE CO-
CAMHEHMS MEXIY
METAIOM CBap-
HOrO 1iBa M OC-
HOBHBIM MeTa-
JIOM MJIM MEXay
OTAEJILHBIMM Ba-~
JINKAMM CBAPHOTO
wBa

4. Hecnaassienne ¥ Henposap

N

vl

JledexTnl Hecnaasne-
HUS B CBAPHOM LLBE

Hedonycmumol

He onpenensitores
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4.2 |Henpo- | Hecnnarnenme > MecTHpiit Henposap B I 4
Bap OCHOBHOIO Me- KOpHE WBa rayouHoi |dn = 3 JZ: =¥ » tae: t — oy-
Tama no eceu 10 5% TomumnHB P 2+ Jz
JUIMHE WBa WK creHkm (< 0,05 8), 2p
Ha yuacTke, BO3- / HO He Goniee | MM, 6MHa BLITOUKH: p — PANMyC KPUBHIHE
HUKaLee JUTHHOM 10 2-X TOS- B OCHOBAHHWH BLITOYKM
BCJIEAICTBHE He- LUMH CTeHKH (< 2 ),
cnocobHoCTH % HO He Gosiee 30 Mm. B
PACINABICHHOIO CTBIKax TpyGonposo-
METalla NPOHMK- 108 nMameTpom 21020
HYTh B KOpPEHb MM 1 Gosee, BLINO-
COCAMHEHMS HEHHHIX C BHYTPEHHEH
NOABAPKOMN, HENPOBap
B KOpHe wiBa xedonyc-
mum.
5. Hapywenwe popmm wisa
5.1 |Jlnseir- | Cmewenne mex- 10 20% OT TO/UMHBI | ) NPONONBLHEIE HANPSIKEHMUS!
HOE CMe- |y ABYMs CBapH- cTeHkH TpyOnt (0,2 npon
weHne BAEMBLIMM 3Jle- ), HO He Gonee A < | g, = -2 = 1 +34. .
MEHTaMM, Nph 3 MM npu 5, > 15 MM oy Ser
KOTOPOM hX TIO- 6) KosibLEBbIC HANPSIKEHMS
BEPXHOCTH pac- o
nosaraiorcs na- O = o8 = 43,8
PALIENBHO, HO He okt 8
;i;oz‘eeﬁyemom e A — BEIMYMHA CMELLEHMS KPOMOK:
8, — TONIMHA CBAPHOIO COENIMHEHMSA:
u — xkoapduument lNMyaccoHa
HopmatnsHble TpeGoba- -
Haumeno- Onpenenchue ne- | Cxematnyeckoe niobpaxe- | ums, npemeasisembie Kk | Koabdmunent xom;en‘rpaunu Hanpsa
Ne | Banme ne- dexTa Hue ned)eKTa B CBapHOM 1Be [  CBapHHM wiBam |125], HWH a
il [52]. 131. {45). [86]
5.2 | Yrnosoe |CmelieHne mex- yl'noaoe‘cyemenuc
cMellle- |4y ABYMsi CBapH- (MK KOCOM CTHIK) AB-
Hue BaeMbIMH 3Jie- nsieTCs Hedonycmu-
MEHTAMM, NPU MbIM TIDH CBApKE B 110~
KOTOPOM HMX NO- JIEBBIX YCOBHSX
BEPXHOCTH pac-
NONAralTcs noa
YIIOM, OTJHYAI0-
LMMCS OT Tpe-
Oyemoro
.3 |lMonpe3 | OTKIOHEHME \ / nyGuHa nonpesa He =[ % 1 ]
5.3 He:pp; DOPMBI HAPYX- Gonee 0.5 mm, nﬁua a=! Jou (14 /8, + 1.7/ hy+5/8)
PHIBHBIH | HBIX MOBEPXHO- :::oe:HLSg rﬂng." n(;): o
fur:: :nB:p:c%r:ﬂ_ PY4HOIi CBapKe 101- x(1 +0.58,/C,/p,: )
PHKH COENHHEHMS g — KEH MMCTb LUIMPHHY B rjje o — panyc COMPSIXEHMs CThIKOBO-
OT YCTAHOB/ICH- npegenax £ = 8...10 ko cpaporo 1IBa ¢ OCHOBHBIM METaI-
HOTO 3HAYEHMS ML [10M; B, — WNPHHA YCWIEHHS CBAPHOTO
1iBa; h, — BHICOTA YCUNEHMSI CBAPHOTO
W1Ba; 8., — TONMHA CBAPUBAEMbIX JJIe-
MeHTOB (cTeHkn Tpybsr) C, — :
5.4 |Ipesei- | U36biTOK Ha- ==\ Ycunenue BHEWHEro
weHue TUIABJICHHOIO Me- W BHYTPEHHErO 11IBOB
BBIMYKJIO- | TA/NA Ha finue- \ / JIOJXHO HMEThb HE Me-
CTH CThI- | BOM CTOpOHE Hee 1.0 MM u He Gonee
KOBOro CTHIKOBOro 1Ba —s 3,0 MM; naaBHBIK ne-
iBa CBEpPX YCTAHOB- PEXONl K OCHOBHOMY
JIEHHOrO 3Haye- MeTay.
HUA
5.5 | Boruy- Herny6oxkas ka- L Iny6una no 20 % ton-
TOCTH HAaBKa CO CTOpO- LUMHBI CTEHKH
KOpHS Hbl KOPHSl OIHO- \A/ (<0.2 §.,). HO He 60-
WBa (VTsi- | CTOPOHHEro 2 niee | mm; nonycrumas
XKMHa) CBApHOro wBa, AnvHa He Bonee
obpazosasiuasics 50 mm.
BCJIEACTBHME ycan-
KM
6. Tipoune nedextmi
6.1 | Pazuo- Pasnas tonwmna T PasnoronumuHocTs
TOMUMH- |CTEHOK CBapMBae-~ CBAPUBACMBIX 3/IEMEH-
HOCTb MbIX TpyO \ L_:I__ TOB 6€3 npuMeHeHns
= 25 | epexonHbIX KATYLIEK

A0NXHa ObITh HEe GO-
nee A8 < 3 MMm.
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2.3 ®opMbl cMeLLEHMA KPOMOK U YC/I0BUE HAAEXKHOCTM.

OpauM 13 HanboJiee YacTO BCTPEUAIOMIUXCS U JIETKO BBISBIISIEMBIX T€(PEKTOB KOJBIIEBBIX
CTBIKOB TPYOOITPOBOJIOB SIBJISIETCSI CMEIICHHE KPOMOK MX TOPIOB OTHOCUTENIBHO JPYT JIpyra
B TTOTIEPEYHOM HAIPABJICHUH C BOSHUKHOBEHHEM JKCIICHTPUCHUTETA TPYO.

OnpiT 0OCNIEAOBaHUS CBAPHBIX CTBIKOB CO CMEIEHHEM KPOMOK ITOKa3bIBAET, YTO
OCHOBHAs MPUYMHA UX BOSHUKHOBEHUSI — 3TO 3aMETHOE PA3IMuKe B BEIIMYMHE HAPY>KHOTO
JMaMeTpa U TOJIIHUHBI CTEHOK CBapHBIX AJIEMEHTOB, YTO YKa3bIBA€T HA HEJIOCTATOYHOCTH
KOHTPOJISI HA ATAarle COPTUPOBKHU TPYO MPHU MOATOTOBKE UX K MOHTAXY.

OpnHako B OTNIENBHBIX CIy4asX CMEIICHUE KPOMOK SIBJISIETCS CJIEICTBUEM HEJOCTATOUHOM
BBIBEPEHHO LIEHTPOBKH 3JIEMEHTOB CBApHOTO IIIBA.

JIsi BHYTPUIIPOMBICIOBBIX TPYOOIPOBOJIOB XapaKTEPHbI CBApPHBIE COCIUHEHUS JIBYX
THUIIOB:

C OJIMHAKOBOMW TOJIIMHOW CTEHKH (TOJIIMHA CTEHKU CBAPHBIX DJIEMEHTOB OTJIMYAETCS HE
Oomee, yeM Ha 5%);

C Pa3IMYHOM TOJIIMHON CTEHKHM (TOJIIIMHA CTEHKU CBApHBIX 3JIEMEHTOB OTJIMYACTCS
oonee, yeM Ha 5%).

Bo3Mmoxnas popMa cMmelnieHuss KpOMOK KOJIBIIEBOI'O CBApHOTrO IIBa PaBHOTOJIUHHBIX
TpyO mpencTaBieHa Ha puc. 5.1.

[Ipu cBapke 5JEMEHTOB C pa3HOW TOJIIMHOW CTEHKH (KaK TMPaBUJIO 3TO CBapHbBIC
COeUHEHUsI «Tpy0a—OTBOA») BCIEJACTBHE HE- COOCHOCTH CTBIKYEMBIX JJIEMEHTOB U
OTKJIOHEHUS HUX HApY>KHOTO JHaMeTpa OT HOMHUHAJIBHOTO pa3Mepa, BO3MOXKHBI Pa3IUYHbIC
MOJIO’KEHUS TOPIIOB CBAPHBIX 2JIEMEHTOB TPYyObl. DOPMBI ATUX CMEIICHUHN MPEICTABICHBI Ha
puc. 5.2.

Kak BuaHO U3 pucyHKa, IpHU UACaIbHON EHTPOBKE JABYX CTHIKOB, BHEIITHUE ITOBEPXHOCTH
WX KPOMOK MOJIHOCTHIO COBMNAJAlOT, a BHYTpeHHHE — 00pa3yiorT yctyn (puc. 5.2, a),
KOTOPBIN caM 10 ce0e TPEICTaBIIIeT KOHIICHTPATOP HAMPSHKEHU U 1O CYIIECTBY SIBJISICTCS

HCEXKCJIATCIbHBIM MOHTAKHBIM 3JICMCHTOM.
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Puc. 5.1. Cxema KONBUEBONO CBAPHOIO WIRA CO CMELLIEHHEM KPOMOK paB-
HOTOJILLIMHHBIX TOPLIOB TpYD

| — cBapHbi€ 3NEeMEHTHI; Z2— cBapHOW woB; I, v [l — HapyXHbIH ¥ BHYTPEHHHH
JHAMETPbI IIEMEHTOB; A — CMELUCHHE KPOMOK

[lpy HapylIeHMH COOCHOCTH CBapHBIX CTHIKOB BO3HHMKaeT (puc. 5.2, 6...0)
MOJIMBAPHUAHTHOCTh BO3MOXHBIX CMEIIEHUI KPOMOK, pazMep U opmMa KOTOPHIX OKa3bIBAIOT
oTpeNeNsIoNlee 3HAYeHHWE Ha HaNpPsHKEHHO-Ie()OPMUPOBAHHOE COCTOSHHUE CBApHOTO MIBA
IIPY CJIOKUBIIMXCS IEHCTBYIONIMX HATPYy3Kax U BO3IACUCTBUSAX.

JlonmyCTUMBIH  YpOBEHb HANpPsKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHMS CBapHOTO IIIBa
YCTAaHABJIMBAETCS B COOTBETCTBUU C TPEOOBAHMIMH, MPEIBSIBISIEMBIMA K TPYOOIPOBOJIAM
IPY UX TPOCKTHPOBAHUHY.

BennuuHa MOMYCTHMOTO CMEIIEHUS KPOMOK CBapHOTO COEAMHEHHUsS ONpeAeisieTcs,
UCXO/s U3 YPOBHS HANPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSTHUS CBAPHOTO IIIBa, BBI3BAHHOTO
JNEUCTBYIOIIMMH HArpy3KaMu U BO3JEHCTBUSIMU.

Torma ycnoBue HaJeKHOCTH CBAapHOTO CTHIKA CO CMEIICHHEM KPOMOK OMpEIeNUTCS B
BUJIC HEPABEHCTBA!

D™ <[4, (5.1)
rae Ay - MakcManbHoe GpakTUYeCcKM M3MepPeHHOEe CMELLEHNE KPOMKM CBAPHOTO

coegnHeHuA;

[A]- Aonycrumoe cmeweHne KpomMoK as14a pacCMaTpmnBaemMoro CBapHoOro wea,

BblYNCNEHHOE UCXOOA U3 d)aKTMLIeCKM ,D,El\;ICTByIOIJJ,MX 9KBUBAJIEHTHbIX HaI'IpFI)KeHMﬁ
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Puc. 5.2. Cxembl BO3MOKHOTO TTOJIOKCHUS PA3HOTOJIMIUHHBIX 3JICMCHTOB IIPHU CBAPKE

a — TIOJIOKEHUE CBAPUBAEMBIX JJIEMEHTOB 0€3 CMEIECHUS KPOMOK; 6— O — IIOJIOXKEHHE CBAPHBAEMBIX 3JIEMEHTOB CO CMELIEHHEM
KpOMOK; 1 — Hapy)KHasi IIOBEpXHOCTb 3JIEMEHTOB CBAapHOI'O COCAMHEHUS; 2— BHYTPEHHSS MMOBEPXHOCTh AJIEMEHTOB CBAapHOIO
COE/IMHEHMUSI; O,— TOJIIMHA CTEHKU OTBO/IA; O, — TOJIIIMHA CTEHKH TPYOBI; A|_A| — Hapy»HO€ ¥ BHYTPEHHEE CMEICHUSI KPOMOK
CBapHOTO LIBA COOTBETCTBEHHO

[Ipy mnpoBeneHMHM pacyeToB IO ONPEACIICHUI0 JOMYCTUMOTO CMEIICHHS KpPOMOK
UCTIOJIB3YIOTCSl (DAKTUYECKHE JaHHBIE O pa3Mepax COCAMHEHHBIX JJIEMEHTOB (HapY>KHBIN
JUaMEeTp M TOJUIMHA CTEHKH), BEJIMYMHE CMEUIEHUS KPOMOK, MEXaHUYECKHUX CBOMCTBAX
MaTepHuaia, yKa3aHHBIX B TEXHUYECKUX YCIOBUSX WM CEPTU(DUKAIMOHHBIX JTOKYMEHTax Ha
MOCTaBKYy Tpy0 W (ACOHHBIX DJIEMEHTOB, WM TIOJYYCHHBIX HKCIEPUMEHTAIHHO
HEpa3pyLIaIINMU METOAAMU KOHTPOJIS.

Pacyer nomycTMOro cMemeHust KpOMOK UCXOJUT U3 yCIoBHs 0e3/1e(peKTHOrO COCTOSTHUS

CBapHOTO IIIBA.
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2.4 PeKomeHAaauMm No 3amMmeHe 3aX/1eCTHbIX CTbIKOB Ha NIMHEWHDbIe.

PaccmoTpum yyacTok Tpaccbl HedpTenposoaa «YIMH-2-MCM» ot MK27+00 go NMK28+00

BY19 MMpabo=12°00"
BY1B Mpabo=15°00" K27+82 13

MK27+15.24
; LH1n

po

iy AL N

Mpn cBapKe AAHHOro y4acTka 6b1/10 npounsseaeHo 13 cTbIKOB, 2 13 KOTOPbIX 3aXNECTHbIX,
OCTa/NIbHble JINHEWHDbIE. Mpn cBapKW 3axNecTHbIX CTbIKOB MblIIX NPOBeAEHbl caeaytoLime

meponpuatna no BCHO09-89:

PaboTbl NpoBOAMINCH IETOM B AHEBHOE BPEMSA CYTOK;

MoOHTaX 3axnecta BbIMOJIHAACA B NPUCYTCTBMU Npopaba c nocieayowem CoCTaB/ieHUEM
akTa (BCHO012-88);

Tak Kak TpybonpoBoa HaxoAuncs B TpaHllee, B MecTe coeguHeHua Tpyb Heobxoammo
NOAroTOBUTb MPUSMOK, PasMepbl KOTOPOro AO0/KHbl becnpensTcTBeHHO obecrneynBaTb
pPaboTbl MO CBApKe, KOHTPOIO U NOCAeAyoLWEeN N30NALMN CTbIKa.

B xope pabotbl 6bin0 Npou3segeHO 2 pesa, nocne 4yero 6bI1I0 HEeOBXoAMMO YAaNUTbL
N30NALMIO Ha PACCTOSIHUU He meHee 150 MM OT MecTa CBapKu;

OAuH 13 KOHLOB TpybonpoBoaa 3apaHee NoAroTaBAMBAlOT MOA, CBapPKy W YKNaAbIBalOT Ha

onopbl BbicoTon 50-60 cm no ocu TpybonpoBoAaa;
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Mnetb, obpasywoulyto Apyron KoHel, TpybonpoBoAa, BbIBEWMBAOT PAAOM C NEPBON U
AEeNnatoT pasMeTKy mecTa pe3a. PasmeTKa NMHUM pe3a A0/IKHA ObiTb BbINO/IHEHA TOJIbKO C
nomoubto WabnoHa, 4To6bI UCKNAKUYMUTL 0O6pPa30BaHNE KOCOTO CTbIKa;

CTbIKOBKY Tpyb6 C NMPUMEHEHMEM HapPYy)KHOro LeHTpaTopa BbIMNOAHAT NyTem noAgbema
obpesaHHoM naetn TpyboyKknaguMKkamm Ha BbicOTy He bonee 1,5 m Ha pacctoaHum 60-80 m
OT KOHUa TPyObl; Npn 3TOM 3a c4eT ynpyrmx gedopmaumini obpesaHHbI KOHEeL, NPOBUCAET,
YTO NO3BOISIET COBMECTUTb OAMH KOHEL, C APYTUM;

He ponyckaetca ctponutb Tpyby Ana noabema B MeCTe PACMONOMKEHMA CBAPHbIX
KONbLEBbIX LLUBOB;

PerynnpoBKy 3a30pa B CTbIKe OCYLLECTBAAIOT U3MEHEHMEM BbICOTbI NogbeMa TpybonpoBoaa
TpyboyKnagunmKamu.

Ona obecneyeHua Tpebyemoro 3a3opa MAM COOCHOCTM Tpyb 3anpellaeTcs HaTArMBaTb
Tpybbl, M3rMbaTtb WX CUNOBbIMM MEXaHM3MaMW WM HarpeBaTb 3a Npeaenamun 30Hbl
CBApPHOrO CTbIKA, a TaKXKe KaTeropmMyecku 3anpeLwiaeTcs BBapmMBaTb Ntobble NprUcaaKu.
C60pKa Pa3HOTONLWMHHBIX TPYD NPU MOHTaXKe 3ax/1eCTOB He AoNyCKaeTca.

CBapHble coeAMHEHMA 3aX1€CTOB OCTAB/IATb HE3aKOHYEHHbIMM He pa3peLlaeTcs.
BbinonHAETCA NOAroToBKa MecCTa 3ax/ecta C 3a4MCTKOM M NOATrOTOBKOM KPOMOK MO
TEXHONOMMYECKOM KapTe;

BbINnONHUTL Ayb6AMpylOWMA He pa3pyLllaloWwmnii KOHTPOAb Y/bTPa3ByKOBbIM METOAOM C
nocneayoLLem COCTaB/IEHUEM aKTa.

Mpu cBapKe 3ax/IeCTHbIX CTbIKOB 4YaCTO BO3HMKaeT AedeKT CMeLLEeHUs KPOMOK, 4YTO

npuMBoaUuT K yXyaLweHno 3KCI'II'IyaTaLI,MOHHOI‘/’I HadeXHOCTUN CBAPHbIX CTbIKOB.

Mo cpaBHEHUID C 3aXNECTHbIMU CTblKaMMW, JIMHEWHble He TpPebyloT [ONONHUTENBHOWN

TEXHUKN, U 6y,CI,YT UCKAKOYEHDbI cneayrouwmne meponpunAaTuA:

PaboTbl BbinonHAOTCA B Ntob60e Bpems CyTOK;
CBapKa CTblKa BbINO/IHAETCA Ha 6pOBKe TpaHLew;
B03MOXHOCTb MCKNOUYNTL pe3bl TpyObl;

N3onsauma BbINONHAETCA Ha BpOBKe TpaHLLew;

62



He TpebyeTca npnaAMKOB 1 ONOp B TPAHLLEN;

CTbIKOBKY Tpy6 BO3MOKHO BbINONHUTb TPYOOYKNAAUMKOM Ha PacCTOAHUM 40 6M;
NcKnrtoyeHa BO3MOXKHOCTb CTPOMMUTb B MECTax CBapPHbIX COeANHEHWIA;
CBapHble coegMHEHMA pa3peLlaeTcA OCTaBAATb HE3AKOHYEHHbIMM TONBKO Ha OAHWU CYTKMU
nocse OKOH4YaHuA paboyero AHA MM NPU OCTAHOBKE PabOT, ecn YUCNO BbIMOJHEHHbIX
CNoeB LWBa cooTBeTCTBYeT 2. ECAn 4Mcno cnoeB He COOTBETCTBYET 2, CTbIK AOMKEH ObiTb
Bblpe3aH 1 3aBapeH BHOBb.
[10CTaTOYHO NPOCTOM 3a4MCTKMN 3aBOACKUX KPOMOK;

He TpebyeTtca aybanpytowmi KOHTPOb Y/IbTPO3BYKOM.
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3. PACHETHAA YACTb

3.1 OnpepgeneHue oONyCTUMOMN BENIMYUHBLI CMELLeHMUA KPOMOK HedpTenpoBoaa

BennunHa 10myCTUMOIO CMEIIEHUSI KPOMOK CBapHBIX 3JIEMEHTOB ONPEAENACTCS U3
yCIIOBUSI  JOCTHXKEHHUS ~ PACUETHOTO  COMpOTHBIEHUS R, ~ pernmameHTHpyeMoro
CYIIECTBYIOIIUMH HOPMaMH, OJIHUM U3 KOMIIOHEHTOB HAaIPSHKEHHUM, BO3HUKAIONIUX B
CBapHOM IIIBE OT HOPMATUBHBIX HATPY30K M BO3ACHCTBHI MIIM HHTCHCUBHOCTBIO Gy OTUX
HanpspkeHuil. [lpu 3ToM japyrue mnapaMeTpbl HAMPSKEHHOTO COCTOSHHS HE JIOJKHBI
MPEBBIIATH BEJIMYUHBI PACYETHOTO COMTPOTUBIICHUS.

[Ipu pacuere TpyOOMPOBOJOB pacCMATPUBAETCS IUIOCKOE HAMPSHKEHHOE COCTOSHUE,
0BYCIIOBIIEHHOE KOJBLEBBIMU G M TIPOJOIBHBIME Gy, HAIPSDKEHUSAMHU. B aTOM ciiydae

YCIOBHUC I ONPCACICHUA AOIMYCTHUMOI'O CMCHICHUA KPOMOK 3allMChbIBACTCA CIICAYIOIIHUM

obpazom:
g}?’(l];lx — \/(O-Tﬁlax 2 + (O-max 2 O-max * O-max RZ’ (5.2)
max
O-Ku = RZ ’
o™ < R,
e o ki O wp — MAKCUMAJIbHBIE MPOJOJbHBIE M  KOJBLEBBIE HANPSIKEHUS

COOTBETCTBEHHO; R, — pacueTHoe CONMpOTUBIIEHUE PACTIKEHUIO (CKATUIO) MeTailia TpyO U

CBapHBIX COEMHEHMI 10 NpeeNy TEKYyUeCTH, onpeaenseMoe no Gopmyse:

_ mRY o 075:353 _ 294
0,9k, 2 0,9+1

rae R™, — HOpMaTHBHOE COMPOTHBIEHHE, KOTOPOE IPUHUMACTCS PABHBIM MHHUMAIEHOMY
3HAYEHHIO Ipeiesia TEKYYECTH COTVIACHO TOCYJAapPCTBEHHBIM CTaHAAPTaM WJIM TEXHHUYECKUM
YCIOBHUSIM Ha TpyObl ; M— Ko3hUIHMEHT ycIoBUl paboThl TpyOONpOBOAA; KH —
K02 PHUIMEHT HAaIe)KHOCTH TPYyOOIIpOBO/IA.

MaxkcuMalibHbIE HaIps’KCHUA B KOJIBICBBIX CTBIKAX pr6OHpOBOJIOB CO CMCIICHHUEM KPOMOK
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OIIPCACIIAIOTCA 110 CICAYIOIIUM 3aBUCHUMOCTAM:

A
o = o (1 + 3—) = 10,15 % 2,75 = 25,4

np 5
(5.4)
max H A
Oxn = Ojy (1 + 3u E) =20,3%x1,45=29,4
rie o™, Oky’ — MaKCHMalbHBle MPONONbHBIE M  KONBIEBBIE HAMNPSKEHHS
COOTBETCTBEHHO; Oph; Of, — IHPOIOJIBHBIC M KONBLEBbIC HANPSDKCHHS OT HOPMATUBHBIX
HAarpy30K W BO3JCHCTBHUII Ha Oe3medeKTHBIX ydacTKax TpyOompoBoma;, A — BeaMYHMHA
CMEILEHUS KPOMOK=4MM; & — TOJIIMHA 3JEMEHTOB CBAPHOIO COCAWHEHHs (CTEHKH

TpyOomnpoBoja); 4 — kodddunuent [lyaccona. Jljis BHYTpUIIPOMBICIOBBIX TPYyOOIPOBOIOB

KOJIBICBBIC U IIPOJOJbHBIC HAIIPSKCHUA MOI'YT 6BITI> OIIPpCACIICHEI I10 (bOpMYJIaMZ
Pl 1,6%0,309

- =203
%en = 55 T 2%0008
(5.5)
- PAssu
O-l-ll-lp = O'SUku = K - 10)15

rie p — HopMaTuBHOE (pabouee) gaBneHue; J[BH — BHYTpEHHUI AuamMeTp TpyOonmpoBoaa.
[locne mOACTAaHOBKM 3HAYEHUW KOJIBIEBBIX U TMPOJOJBbHBIX HampsbkeHud u3 (5.5) u
yuuThiBas, yTo 4=0,3, mapameTpsl yciaoBus (5.2) MOKHO IPUBECTH K CIEAYIOIIEMY BUY:
a,?,}ax = Oy * Ky = 20,3 * 1,45 = 29,4;
gmax — O',I:u * Kyp = 20,3 % 1,25 = 25,4; (5.6)
Ooxn . = Oy * Koy = 20,3 % 1,38 = 28.
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rie Kxy, Knp, K>xké — Ko3(phUIMEHTh KOHIICHTPAIIMU COOTBETCTBEHHO, KOJBIIEBBIX,

IIPOAOJIbHBIX U 9KBUBAJICHTHBIX HaHpﬂ)KCHHﬁ, OIIPpCACIIACMBIC 110 cbopMynaM:

A A
Ke=1+095=145K,, = 05+155 =125

A

KSKB = 6

A
075 + 1355+ 1,71(5)? = 136

(5.7)

Ha puc.2 npedcmasnensl epaguueckue zasucumocmu xodsppuyuenmos K, ; Ky, Koxs

om 6€JIUHYUHbL CMEeUEeHUA KPDOMOK.

3,5

2,5 v ~

KKy,

Kaks

Knp

KoadpduumeHT KOHLEHTPaL MU HanpAXKeHU

BennuunHa
cMmeLLeHuns
KPOMOK

0,5
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Puc.2. 3aBucumocTtb k03 (HUITMEHTOB KOHIIGHTPAIIMY HANIPSDKEHUH B KOJIBIIEBBIX CTHIKaX TPYOOIPOBO/A OT BEUYHHBI

CMCUICHWA KPOMOK
I/IHHGKCBI Hanpmcem/lﬁ: KI[ — KOJIBIICBBIC, 9KB —3KBUBAJICHTHBIC, IIP—IIPOJOJIbHBIC
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AHanun3 rpapuMKoOB NOKa3bIBAET, YTO NPU CMELWEHUN KPOMOK A< 6,72mMm npeBanupytoulee
3HayeHue mmeeT KoaddpuumeHT Kku. MNMpu cmelweHnn Kpomok bonee, yuem A> 6,72mm
Hanbonblee 3HaYeHNe umeet KoapodunumeHT Knp. Mpu A= 6,72mm Bce Tpu KoapodnumeHTa
paBHbl 1,75. Takmum ob6pasom, A1A OUEHKM CTeneHM OMNaCHOCTU CMELWEHUA KPOMOK
KO/NbLLEBOro CBAPHOro COoeAuMHeHUA B WHTepBase 3HadeHun 0 < A< 6,72 pocTtaToyHo

max

BbINO/IHUTL NPOBEPKY YCN0BUA O < R, a npn A> 6,72 — nposepKy ycnosus |O-max| <

np
R,.

C yyeTom 3TOro, BblpaKeHus ana onpeaeneHma A4onyCTMMon BEMUYNHbBI CMELLEHNA KPOMOK

MOXHO 3aMnuncaTb TakK:

mRHS 10
Al = 6§ |—2—— —], ecim 0 <A< 6,72
0,353kyPDy; 9
mRrH S 1
Al =6 |—2—— —], echm A> 6,72
0,519k PDy; 3

Takum o6pa30N\, npn MaKCMMaJibHOM Cl)aKTVI‘-IECKOM cmeweHnn KpPOMOK CBapHOro

max A
’

coeagnHeHunA d MeHblle BEJIMYNHDI BbIYMCNEHHOM ANA  KOHKPETHOro Y4acCTKa

Tpybonposogos no ¢opmynam (5.8), (5.9), oHO sABnAeTcA AONYCTUMbIM, TaK KakK
HanpsA*KeHHo-AedOopPMMPOBAHHOE COCTOSIHWE CBAPHOrO LWWBA YAOBNETBOPSET TpeboBaHUAM
CYLLECTBYIOWMX HOpPM. M3 3TOro cneapyet, YTO NPU BbINOJHEHUM YCAOBUA A$3X< A Het
HEeobXoAMMOCTM B MPOBEAEHUM KaKUX-NTMOO creumanbHbiX MeponpuATUA, TaK KaK B
npouecce aKcnayatauum obecneymBaeTca HeobxoAMMas 3SKCM/yaTauMOHHAA HaAeXKHOCTb
ob6beKTa.

3.2 NMpoBepka TpybonpoBoaa Ha NPOYHOCTb
MpoBepKa NPOYHOCTM NOA3EMHbIX TpybonpoBoaoB BegeTca cornacHo n. 8.23 CHwulM

2.05.06-85*.

MpoBepKy Ha NPOYHOCTb NOA3EMHbIX TPYO6ONPOBOAOB B NPOAOABHOM HanpaBaEeHUN

NPOW3BOANM U3 YCNOBUA:

Ol;p.N‘ Sy,R, (3.45)
67



20e  Oppn — MPOOOAbHOE 0CEB0E HAMPAXEHUE OM pacyemHsbiX Ha2py30K u eosdelicmesud,
MTlla;

W, — KoaghghuyueHm, yyumelgarouuli 08yxocHoe HanpAXeHHoe CoOCmosaHuUe memasna
mpy6, Npu pacmaA2uUBarOUUX OCEBbIX MPOOObHLIX HAMPAMEHUAX (Onpn = 0) NpuHUMaemelli
PasHbIM e0UHUYe, Mpu cCxumarowux (o,,n< 0) onpedenaemsiii no gpopmyne:

2
o o2
=_1-075 =~ | -05—=, 3.46
¥V, \/ ( R, j R, ( )

20e R;—pacyemHoe conpomusneHue pacmsaxceHuro, Mlla;

Oy — KO/Ibleable HanpAXeHus om pacyemHo20 sHympeHHe2o 0asneHus, Mlla,
onpeodesnsaemsbie no hopmyrne:
nP__-D

o, =L (3.47)
' 28

H

20e n — KoaghguyueHm HadexcHoCmu ro Hazpy3ke — sBHympeHHemMy paboyemy 0aesneHuo
8 mpybonposoode, npuHumaemsili no mabna. 13* CHull 2.05.06-85%, n = 1;

5,1, — HOMUHQs1bHAA MoAawWuHa CMeHKuU mpy6bl, M.

1-16-309

T T g

=20,3MIlaq;

R =M (3.48)

20e R;" —HopmamusHoe conpomueneHue pacmaxceHuo memasna mpy6bsi, Mrla;

v _0,75%353
™ 09x1

arﬁ,— NPOAO/bHbIE HANPAXEHUA OT HOPMATMBHbIX HArPy30K M BO34EMCTBMI Ha
6e3nedeKTHbIX yyacTKax Tpybonposoaa

A
ol = 0507, = p4—§“ = 10,15
2
W, = 1—0,75£@j —0,5%=0,959.
294 294

Torga npoBepsaem yCnoBue NPOYHOCTHU:
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[10,15[MTI1a < 0,959 - 294 = 282MI1a.

Takum o6pa30N\, ycnosue npovYHOCTU BbINOJIHAETCA.

3.3 PacuyeT KOMMNNEKCHOro nokasartens HageXHoCTu TpybonpoBoaa.

3a 6 mecAueB cymmapHas HapaboTka HedTenposoaa coctaBmna 4320 yaos, 3a 3TO
BPEMS, YUC/I0 OTKA30B JIMHENHbIX CTbIKOB cOCTaBnn0 — 8 M3 2003CTbIKOB, YTO COCTABASAET -
0,4%, a YMCNO OTKA30B 3aXNECTHbIX CTbIKOB 2 13 201 cTbiKa, 4YTO cocTasasaeT — 1%. CpegHee

BpemA BOCCTAHOB/IEHUA Ha Ka)i-(ﬂ,blﬁ cTblKk — 10 yacos.

Cpeﬂ,HFIH Hapa60TKa Ha OTKa3 Ty, BblIYMC/IEHHAA C NOMOLLBIO CTAaTUCTUYECKUX AAHHbIX

3Kcn/yaTauum obbekTa no popmyne:

Too L 320 10800 _—
rB(T) 0,4 - IMHEeNHbIN CTbIK
1oL 4820 4 3
rB (T) 1 -3aXJ1eCTHbIUN CTbIK

KomnneKcHblI nokasaTe/lb  HAAEHOCTM  OOBbEKTOB  JIMHEMHOM  4acTu
BHYTPUNPOMBIC/IOBOTO  HedTENPOBOAA, XapakTepusywwmuii ero 6e30TKasHOCTb 7
PEMOHTONPUITOAHOCTb, ABAAETCA CTal,. KO3hPUUMEHT rotoBHOCTM K; BbluMCAAEMbIN NpU

Mobbix 3aKOHax pacnpeaeneHns HapaboTKU 1 Bpema BOCCTaHOB/IeHMA No dopmyne:

« __To _ 10800 _
F_T0+rcp " 10800+10  -NMHEWHbIN CTbIK
« __To __ 4320 _

F_T0+Tcp T 4320410 | -3axN1eCTHbIM CTbIK

Takum 06pasom MOMKHO CKas3aTb, YTO KOMMJIEKCHbIA MOKa3aTeNb HaAeXKHOCTU

JIMHEWNHbIX CTbIKOB BbILLE YEM 3aX/1ECTHbIX.
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4. CoumanbHasa OTBETCTBEHHOCTb

B marucrepckoit quccepranun UCCISAYIOTCS METOIbI TOBBIMICHUS dKCTUTYaTaIlMOHHON
HaJEKHOCTH B CHCTEME BHYTPHUIIPOMBICIOBBIX HedTenpoBoaoB. Bo Bpems cTpouTenbcTBa
He(TempoBOa B YCIOBUAX  PACHPOCTPAaHEHUS  MHOTOJIETHEMEP3JbIX  TPYHTOB,
pa3zpabaThiBacTCsl TpaHIIEss C TOMOIIBIO CHEIUATU3UPOBAHHOW TEXHUKH, TaKOM Kak
Oynba03epbl U dKcKaBaTopbl. [Ipon3BoasTCs pasiaudHble pabOThl MO CHYCKY M MOIBEMY
HE0OX0MMMOro OOOpPYIOBaHUS ¥ MAaTEPUATIOB C IIOMOIIBIO AaBTOKPAHOB M JPYIroro
000py10BaHUS.

K ocHOBHBIM BpemHbIM (pakTOpaM, BO3HUKAIONIAM HA JTalle CTPOUTEIBCTBA H
OKCIUTyaTalli  BHYTPUIIPOMBICIOBBIX HE(TENPOBOAOB, OTHOCATCA: TOHI)KCHHAS WIU
MOBBIIICHHAs TEMIIepaTypa BO3/yXa, IMOBBIIICHHBIA YpPOBEHb IIIyMa TMIpu padoTe
000pyIOBaHUS M TEXHWKH, ITOBHIIIICHHAS KOHIICHTPAIUS BPEIHBIX BEIIESCTB B paboueii 30He,
HEJI0OCTaTOYHAs! OCBEIICHHOCTb.

K omacapiM (akTopam OTHOCATCS pabOTHI MO CIYCKY W IMOABEMY MaTEPHUAIIOB H
o0OpynOoBaHUS B TpaHIICH, HaIWIue OOOPYIOBaHUSA, paOOTAONMIETO TIOJ BBICOKHUM
HaIpPsHKEHUEM, Pa3JIMYHbIE BPAIAIONIMECcs YaCTH TEXHUKU U 000pyA0BaHus, 00BaJl TPYHTA B
paboueM KOTJIOBaHe.

[Ipu mpoBeneHWMM peMoHTa B arMochepy TOMAmalOT Tapsl raza, HEePTH U
He(TENPOAYKTOB OCOOCHHO CWJIBHO MpU OOOpPYAOBAaHMM BPEMEHHOTO amOapa /i OTKauKu
He()TH, TaKKe TPOUCXOIUT 3arpsA3HCHHE CJIOS TOYBBI HEPTHIO W OT TIOMAJIaHUS
3arps3HSIONIMX BEIIECTB ¢ pabO0TaOIICH TEXHUKH.

[Ipu mpoBeneHnu pabOT MOTYT MPOU3OUTH PA3IMUHBIC YPE3BBIUYAWHBIC CUTYyAIUH:
B3PBIB WJIM BO3TOPaHHWE Ta30BO3AYIIHOW CMeECH, pas3pyllieHHE HePTEnpoBoja, MajcHUE

aBTOKpaHa B KOT/IoBaH [58].

4.1. MpounsBoacTBeHHasa 6e30nacHOCTb

[TosblWeHHAA U NOHUMXEHHAA memnepamypa 8030yxa paboyeli 30HbI.

K meTeoycioBusiM OTHOCATCS: TEMIIEPATypPa, BIAXKHOCTh, CKOPOCTh IBMKEHUS BO3AyXa,
atMoc(epHOe JaBieHHE, MHTEHCUBHOCTh PaJUAIlMOHHOTO H3JIy4YeHMsI colHLA. Tak Kak

9KCILTyaTaousad U CTPOUTCIBCTBO BHYTPHIIPOMBICIIOBBIX He(I)TerOBOI[OB BBIITOJIHAOTCA Ha
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OTKPBITOM MECTHOCTH, TO Ha padOo4yMX OKa3bIBaeT MACHCTBUE aTMOC(HEPHBIX OCAIKOB,
CUJIbHBIM BeTep, MOBBILICHHAs M TMOHW)XEHHas TeMmIiiepaTypa Bo3ayxa oT muHyc 50°C mo

wnoc 40°C, B 3aBUCUMOCTH OT BPEMEHH Tofia U reorpaduuecKoro pacnoioskeHus: 00bEeKTa.

Tabnuna 4.1. OnacHble U BpeaHble (haKTOPbl BO3HUKAIOIIKE Ha 3Talle CTPOUTEIHCTBA

HaumenoBanue BuoB padot |[@akropsl (TOCT 12.0.003. — 2015 [58]) HopmatuBHbIC
OKYMEHTBI

Bpenusie OnacHble oKy
3emIisiHbIC PabOTHI; 1.IloBbinennas unu  |1.Pacnonoxenue CanlluH 2.2.4.3359-
[Torpy304HO-pasrpy30uHble  [TOHMKECHHAS paGodyero  Mmecta Ha %%CT 12.4.011.68
paboThI; TeMIiepaTypa BHAYMTEIBHOM BEICOTE | o 57 1'7 -,
OuucTHBIC pabOTHI; BO31yXa paboueii [OTHOCHTEIBHO FOCT 12.4.310-2016.
CBapOYHO-MOHTAKHBIC 30HBI. [OBEPXHOCTH  3eMJIH [TOCT 20010-93.
paboThI; 2.I1oBblIIEHHBIN (mosia). [OCT 12.4.137-2001.
Pa6ora C  TepMETHKOM, [ypOBEHb IIyMa HA (2. DJIeKTpUYECKHUIi ll:ggi 3‘1‘822;?)14
KOMITO3MTHBIM COCTAaBOM M  [pabodeM MecTe. TOK; FOCT PE0ST1 3.2006
PacTBOPUTEIIEM; 3.YTeuka 3. ONCKTPUYCCKAS YT  |[fpapuna 1o oxpane
I/I3OH;HII/IOHHI)IC pa60TLI. MTOKCHUYHBIX n 1 MCTAJIININYCCKHUC Tpyna 1npu pa60Te Hal

BPEIHBIX BELIECTB B [ICKPHI IIPH CBapKe. BHICOTE (c

armocdepy. 4 T10apoB3pbIBO- navMeHeHuAMu Ha 17

4.  HenocraTtouHasi [0€301aCHOCTh pionst 2015 roza).

' A ' COCT P 12.1.019-
OCBEIIEHHOCTh b009.
paboueii 30HbL. FOCT 12.1.019 — 79.
IPJT 25.160.10-

[Ipodunaktuka meperpeBaHuss U MEPEOXTAKICHUS JIOJDKHA OCYILECTBISATHCS
OpraHu3alMe OTAbIXa U PALMOHATIBHOTO PeXHMa TpyAa COKpAIllEHHEM padoyero BPEMEHH
JUISL TIEPEPBIBOB C OTABIXOM B 30HE C HOPMAJIBHBIM MMUKPOKIMMATOM. {1 nmpenoTBpalieHus
BO3/ICICTBUS METEOPOJIOTUYECKUX YCIOBUH sl padouuX MpeaycMaTpuBaeTcs crenyaibHas
0J1€K]1a, TOJIOBHBIE YOOPBI U CPE/ICTBA MHIUBUIYaTIbHOM 3aIHUTHI.

[MosbiweHHbIl yposeHb WymMma Ha paboyem mecme.

Paznuunas TexHuka (OyJibI03€pbl, PKCKaBaTOPbI, aBTOKPAHbI, TATayu) IMPU CBOEM
nepeIBUKEHUN U paboTe u3AaéT OONbIIOE KOJWYECTBO IIyMa, KOTOPOE HEraTHUBHO BIIUSET
Ha pabortaromuii nepcoHasn. Tak ke M3JaeT 3HAUYMTENIbHOE KOJIMYECTBA IIyMa OCTAJIbHOE
o0opy0oBaHuE: pexyllee 000py10BaHKEe, CBAPOUYHBIE U HACOCHBIE amnmapaThl, MepeIBUKHbBIE
rE€HEPATOPHBIE YCTAHOBKHU.

Bo3zneiictBue mryma Ha 4eEIOBEYECKUMH OpPraHU3M ONPEACISIeTCS BIUSHUEM HaA

CJIIyXOBOU amnmapar 1 MHOTHUE JPYTUE OPTraHbl, BKIIOYasi HEPBHYIO CUCTEMY.

[Ipu ¢usmdeckoit paboTe, CBS3aHHOW C TOYHOCTHIO, COCPEIOTOYCHHOCTHIO WIIH

MEPUOANYECKUMU CITYXOBBIMH KOHTPOJISIMU, TPOMKOCTh HUke 80 N1BA He BnusieT Ha OpraHbl
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ciayxa. B cOOTBETCTBMM ¢ HOPMATUBHBIMU JOKYMEHTAMH TMPU JJIUTEILHOM BO3JCHCTBUE
myma Oosbiiie 80 1bA MPOUCXOIUT MOCTOSHHOE TMOBBIIIEHHWE TOPOra Ciyxa U KPOBSHOTO
nasnenus [59]. K ocHOBHBIM MeToaaM OOpbOBI C IIIyMOM OTHOCHT:

CHUXXEHME YPOBHSA LWWYMa B UICTOYHUKE ero BOSHMKHOBEHUS;

CHMXXEHMeE WyMa Ha NyTWU PacnpoCTpaHeHMA 3BYKa;

pa3yMHOe pa3smelleHne obopyaoBaHus;

MCNO/Ib30BaHMeE CPeACTB UHAMBUAYA/IbHOW 3aLUUTDI;

cobntoageHue pexkuma Tpyga u otabixa [55].

YmeYyKka moKCUYHbIX U 8pedHbIX 8ew,ecms 8 ammocgepy

VcTOYHMKAMH yTEUKH TOKCHYHBIX M BPEIHBIX BEIICCTB B aTMOC(EPY MOTYT SBISTHCS MPUPOTHBIH
ra3, pacCTBOPHUTE/b, TEPMETUK M KOMITO3UTHBIN cocTaB. PacTBopuTesib U HEPTh COACPXKAT YIIICBOIOPO/IH,
napbl KOTOPBIX OYEHb OMACHBI JUIS 3J0POBBS, CleayeT M30erath CONMPHKOCHOBEHHUs ¢ Koked. Cmora,
BXOJISAIIasi B KOMIIO3UTHBIM COCTAB U TEPMETHK, & TAK)KE Mapbl PACTBOPHUTEIIS U MPUPOIHOTO Ta3a TOKCHYHBI U
BBI3BIBAIOT pa3IpayKCHUE CIIM3UCTHIX 000JIOUCK, a TAKKe KOXHU JIUIA M PYK, Kallle)ib, TOJIOBOKPY)KEHHE, a B
HEKOTOPBIX CIIydasx aJUICPTUUECKYI0 PEaKIUI0 U 00pa3oBaHKe 0)KOTOB Ha Koke. [IpenenbHo — jomyctumast
KOHIICHTpAIUS TapoB HE(TH U ra30B B paboyeli 30He HE JOJDKHA TPEBIIATh 110 caHuTapHbiM HopMmaMm 300 me
/ M3 , Ipu MOPOBCACHHUU Ta300IMMaCHbIX pa60T, pu yCJIOBHHM 3alllUTBl OpPraHOB JbIXaHWA, HC HOJIKHO
MMPEBLINIATE JOIMMYCTHUMYIO KOHIICHTpAHUIO I'a3a B BO3AYXE pa60qef/'1 30HBI, B Ira30IMMpoOBOAC MMPHU BBIIIOJITHCHUN
ra300mnacHbIxX padbot — He 6oiee 20

% OT HMKHETO KOHIIEHTPAITMOHHOTO Tpe/iera paclpoCTpaHeHUs TUIaMeHH [54].

[Tpu paboTe ¢ KOMIIO3UTHBIM COCTAaBOM, T€PMETUKOM U PAaCTBOPUTEIEM HEOOXOIHUMO IMOIb30BATHCA
WHJIUBUIYAIbHBIMUA CPEICTBAMU 3aIIUTHI: CIECIMAIBHBIA KOCTIOM 10 [55]; pe3uHOBbIE mepyaTku 1o [56];

canoramu 1o [57]; pecimparop PIIT" — 67A 1o [58].

HedocmamoyHasa oceewéHHoCmb paboyell 30Hbl.

PaboThl MO 3KCIUTyaTallMd MarucTpajJbHOIO Ta30NpoBOJAa MPOBOJATCS HEMOCPEICTBEHHO B
TPAcCOBBIX YCJOBHMSIX M MpPH aBAPUNHBIX CUTYyallUsIX PEMOHT BEJETCSI B TEMHOE BpeMsl CYTOK 0e3
o0ecrnevyeHns JOCTaTOYHOTO OCBEUICHHs pab04YnX MECT U paboydeil 30HBbI.

IToxxoap! U Mpoe3abl K CTPOUTENBbHOH IUIOMIAKe, padoure MecTa, Y4acTKH MpoBeAeHUs paboT B

TEMHOC BpEM CYTOK OOJIKHBI OBITh JOCTAaTOYHO OCBCIICHBI:

- Npu NPOM3BOACTBE 3eMAAHbIX pPaboT, MPOM3BOAMMBIX CYXMM Crocobom
3eMJIEPONHBIMU U APYTMMU MEXaHU3MaMM, HAMMeHbLUIAA BEPTMKa/IbHAs OCBELLEHHOCTb MO
BCEM BbiCOTe 3a60A M MO BCEM BbICOTE PaA3rpyskM (CO CTOPOHbI MALUMHMUCTA) AO/KHA
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coctaBnatb 10 nK;

- npu cbOpKe M MOHTaXKe CTPOUTENbHbIX FPYy30N04bEMHbIX MeXxaHn3moB — 50
NK;

- npu paspaboTKe rpyHTa bynbgo3epamm, cKpenepamu, KaTkamu m ap. — 101K;
- B MeCTax pa3rpy3ku, MOrPy3KM M CKNALMPOBAHMA 3arOTOBIEHHOM apMaTypbl
npu npoBeaeHNN BETOHHbIX U Kene306eTOHHbIX paboT — 2 fiK;

- npu paboTe CTaLMOHAPHbIX CBAPOYHbIX anNnNapaToB, MEXaHUYECKUX HOMXKHUL,
rMBOYHbIX CTAHKOB A1 3aroTOBKM apmaTtypbl — 50 /K;

- noaxoabl K paboumm mectam — 5 K [59].

OcCBenIeHHOCTh  JIOJKHA OBITh PABHOMEPHOM, ©0€3 OCJEIUISIONIEr0 JIeHCTBUS
OCBETHUTENBHBIX IPUOOPOB HA PAOOYUX.

[Ipu npoBeneHnU CBapOYHO-MOHTAKHBIX pabOT Ha pabouUX MECTax B TEMHOE BpeMs
CYTOK HEOOXOJMMO MPUMEHATHh CTAllMOHAPHBIE CBETWIBHUKH Hamnpsbkennem 220B Bo
B3pPBIBO3AIIMIIEHHOM HCIIOJIHEHHUH, TIOJIBEILICHHBIE HA BBICOTE HE MeHee 2,5 M. Hampsokxenue
IICPECHOCHBIX CBETHUJILHIUKOB HE JIOJDKHO mpeBbimath 12B [51].

PacnionoxeHue paboye2o mecma Ha 3HGYUMeEsIbHOU 8bICOME 0OMHOCUMeIbHO

nosepxHocmu 3emau (nona).

PaGoramu Ha BbICOTE CUMTAIOTCSI BCE pabOTHI, BHITIOIHSAEMBIE Ha BhicoTe Oosee 1,8 m
OT TMOBEpPXHOCTH TrpyHTa miaud Hactwia [54]. Ilpu npokinaake BHYTPHUIIPOMBICIOBOIO
HeTenpoBona  packambiBaeTcsa — TpaHmies.  CymiecTByeT  pPUCK € TOJIydEHUEM
IIPOM3BOJICTBEHHOTO TPaBMaTU3Ma B PE3YJIbTaTe MaJICHUS C BBICOTHI.

Jlns  3amuThl TOJOBBI BCe paOOTHUKH, HaXoJsdmIuecss B pabodeidt 30HE, TNpH
BBITIOJTHEHUU PA0OT MNOKHBI OBITh 00ECIIEYEHbI KaCKaMH.

[IpucTtaBHbIE JECTHUIHI IO KOHCTPYKIIMU JOJDKHBI COOTBETCTBOBATh TPEOOBAHHAM U
ObITH 000PYI0OBAHBI HECKOJIB3KUMH OMTOPAMH.

He nomyckaercs pa3paboTka pPEMOHTHOTO KOTJIOBaHa ©0€3 OTKOCOB. OTKOCHI
pa3padaThIBAIOTCS B 3aBUCUMOCTH OT TUTIA TPYHTA U TITyOHMHBI TPAHIIIEH.

K cpenctBam uWHIUBUAyaIbHOW 3alllUThl OT NaJEHUS C BBICOTHI PAOOTHUKOB

OTHOCATCA: KaHaThbI CTPaxOBOYHLIC )51 NpCaOXPaHUTCIILHBIC I1oscCa. Ha BCEX
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NpCAOXPAaHUTCIIbHBIX II0JACAaX JOJIDKHA OBITH 6I/IpKa C ,HaTOﬁ CICAYIOICTO HCIBbITAHUA H
HMHBCHTAPHBIM HOMCPOM.

IneKmpuyecKul Mok.

M CTOYHUKHN 2IIEKTPUYECKOTO TOKA, KOTOPBIE CO3JAI0T ONACHOCTH IMOPAKEHUSI TOKOM:
AJIEKTPUYECKUII TPUBOJ HACOCHOTO OOOpPYAOBaHUS AIIEKTPOOOOPYIOBAaHHE OYMCTHBIX
YCTaHOBOK, '€HEPATOPhl, CBAPOYHBIC AIllIapaThl.

DNEeKTpUYECKUA TOK MOXKET OKAa3blBaTh TEPMUYECKHM, JIIEKTPOIUTHYECKUN U
OMOIOrMYeCKU BUJ] BO3/ICHCTBUN HA OPraHU3M YEJIOBEKA.

[Ipu TepMuyeckoM [EHCTBUU TOKAa Ha Telie TMOSBIISIIOTCS OXOTU pasHBIX (opm,
IPOUCXOJUT HapylleHWEe (YHKIMOHAIBHOCTH BHYTPEHHUX OpraHOB W IE€pErpeBaHUe
KPOBEHOCHBIX COCYJIOB.

[Ipr >nEKTPOIUTHUECKOM AEHUCTBUUA NPOUCXOAMUT PACHICIUICHUE KPOBU WU APYrou
OpPraHMYECKON IKUIAKOCTH B TKaHAX OPraHu3Ma, 4YTO B CBOIO OYEpEdb BBI3BIBACT
CYILIECTBEHHbIE U3MEHEHUS €€ (PU3UKO-XUMHUYECKOTO COCTaBA.

[Ipu OwuonornyeckoM JEHUCTBUM HapyllaeTcs HOpMaibHas paboTa MBIIIEYHOM
cucrtemsl. IlOABIIAIOTCA HENPOU3BOJIBHBIE CYLOPOXKHBIE COKpAICHUs MBI, JTaHHOE
BJIMSIHUE OMACHO JJIsl OPTraHOB JIbIXaHUSI U KPOBOOOpAIIEHUS, TAKMX KaK JIETKHE U Ceple,
OHO MOXXET MPUBECTU K HAPYLICHHUIO UX HOPMAJIbHON padOThl, B TOM YHUCIE U K MOJIHOMY
NPEKPALICHUIO UX (YHKIIMOHAIBHOCTH.

Bce npumeHsieMble 3JE€KTPOMHCTPYMEHTBI U 3JIEKTPOOOOPYIOBAHUE JIOJKHBI OBITH
3a3€MJICHBI.

PaGota ¢ 351eKTpOUHCTPYMEHTOM 3alperiaeTcs mpu:
noABAEHWUN AbIMa;

nospexaeHnmn kabens;

nnoxo paboTatoLem BbiKAOYaTeNE;

noBblWEeHM BUBpaLMK, CTYKa, LIYM3;

MOABNIEHUM TPELUUHbI B 3aLLUTHOM 3KpaHe, Kopnyce.

K ocHOBHBIM crioco0am u CpCACTBaAM SJICKTPO3allIUThl OTHOCATCA:

N30NALMA YacTel, NPOBOAALLMX TOK;
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npeaynpeauTenbHaa cMrHannsauma n 610KNMpoBKu;
YCTaHOBKA OrpaZnTenbHbIX YCTPOMCTB;
npMmeHeHue He HONbLLMX HAaNPAXKEHWN;
MCNONb30BaHWeE NpeaynpeXKAatoLLMX N1aKaToB M 3HaKOB 6e3onacHocTy;
CpeACcTBa UHAMBUAYANIbHOMN 31EKTPO3aLnThl;
3alUUTHOE 3a3eMIEeHNE;
3aLUUTHOE OTK/OYEHME.
OnekTpobe3onacHoCTh TpyAa u odopyaoBanus perinamentupyercs ['OCT P 12.1.019-
2009 [59].

IneKmpuyeckasa 0y2a U Memasnu4yeckue UCKpbl pu C8APKeE.

[Ipu ocyiecTBICHUH CBapOYHO-MOHTAXKHBIX pPaOOT BO3MOXKHBI OpBI3TH MeETajia,
NOpPaKEHUs BJIEKTpUYECKUM TOKOM. [lpu mpou3BOACTBE mpoliecca CBAPKU CYIIECTBYIOT
ornacHble (aKTOpbl, KOTOPbIE BO3ACHCTBYIOT Ha CBapllIMKa: MOPaXEHUE IJIa3 U OTKPBITON
IIOBEPXHOCTH KOXKH JIydaMH CBapOYHOW AYIH; MOPAKEHUE 3JIEKTPUUYECKUM TOKOM, IIPH
IPUKOCHOBEHUU YEJIOBEKAa K TOKOBBIBOJSALIMM YaCTSAM DJIEKTPUYECKOM LENU; B3pHIB B
pe3ysbTaTe MPOBEACHUS CBAapKU BOJU3M B3pPHIBOONACHBIX U JIETKOBOCILIAMEHSIOIINXCS
BEILECTB; 0XKOTW OT OpBI3T METalla MPU PE3KE M CBapKE METailia; TPAaBMbl MEXaHHUYECKOTO
XapakTepa MNpH MOArOTOBKE M B MPOLECCE MOHTa)Xa PEMOHTHBIX KOHCTPYKIUI

MarvcTpaabHOTO HePTEIPOBOIA.

K mpoBenenunto 31eKTpoCBapOYHBIX PabOT TOMYCKAIOTCS AJIEKTPOCBAPIITUKH, TTPOIISIIIHEC
YCTAaHOBJICHHYIO  aTTECTaIlHI0 U UMEIOIINe COOTBETCTBYIOLIUE
paspemarmnme yaoCTOBEpEHUSL. OrueBble, Tra3o0macHble U JApyrue paboThI
MOBBIIIICHHON OIMTACHOCTH BBITIOJHSIOTCS TOJBKO ¢ 0(OpMIICHUEM Hapsiaa-I0IycKa.

JIist 3amuThl OT OpBI3T PACIUIABIICHHOTO MeETalla M M3JTy4YeHUsS CBapOYHOM IIyTH,
CBapIIMK 0053aH HOCHTH CIENOOyBb W CIEHONCKAY, a JIMIO0 M Tja3a 3aKpbIBaTh
CTEIUaIbHBIM IMUTKOM MM MacKOH CO CBETO(DHIBTPOM.

DNEKTPOCBAPIIMKY HEOOXOAUMO paboTaTh B JAMDJIEKTPUYECKUX T€pUaTkax Ha
pe3nHOBOM KoBpHKe. Ha paboueM MecTe IOJDKHBI OBITh HWHIWBHAyaJIbHBIC CpEICTBA
MOXKAPOTYIIEHUS W WHAUBUAYyalbHbIE anTeukd. J[Is TymeHus 3JIeKTpOyCTaHOBOK

HEOOXOIMMO MPUMEHSTh YTIIICKHCIOTHBIE OrHeTyInmuTenu [53].
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[oxcapos3pbisobe3onacHoCMeo

NctounrnkaMu BO3HUKHOBEHHUS MTOkKapa MOTYT ObITh YCTPOMCTBA SJIEKTPONUTAHUS, T/IC
B pe3yJbTaTe pa3lMYHBIX HAPYIICHUNU 00pa3yloTCs MEePerpeThie dJIEMEHTHI, JIEKTPUUECKHE
UCKpbl M JIyI'M, CIOCOOHBIE BBI3BATh 3aropaHusi TOPIOYMX MaTepuaioB, KOPOTKHE
3aMbIKaHUS, Teperpy3kd. VICTOUYHWKH B3pbIBa — Ta3oBble OaUIOHBI, TPYOOIPOBOI IO
JTABJICHUEM.

Pe3ynbTaTaM HEraTUBHOTO BO3ACHCTBHS IMOXapa M B3phIBA Ha OpPraHU3M 4YEJOBEKa
SIBJISIFOTCSL OXKOTH PAa3IUYHON CTENEHU TSHKECTH, MOBPEXKACHUS W BO3MOXKEH JIETalbHBIN
ucxof. [IpeaenbHo — gomycTuMasi KOHIEHTpAIMs MapoB T'a30B B pabouel 30HE HE JOJIKHA
MPEBBIMIATH 110 caHUTapHBIM HopMaM 300 Mr/mM3 | IpU IPOBEICHUH Ta300MACHBIX PaboT, TIPH
YCJIOBUU 3alUThl OPTraHOB JIbIXaHWs, HE JOJDKHO IMPEBBIIIATH JOMYCTUMYIO KOHIEHTPALIUIO
ra3a B BO3Ayxe paOoueil 30HbI, B ra30MpPOBOJIE€ MPU BBHINOIHEHUHU Ta300MACHBIX padOT — HE
oosiee 20 % OT HMXKHETO KOHIIEHTPAIMOHHOTO TpeJiesia pacpoCTpaHeHUS TiaMeHu. [ 54]

K cpenctBam TymieHus moskapa, MpeIHA3HAUYECHHBIX JJIS JIOKAJIM3AIMU HEOOBIINX
3aropaHuii, OTHOCSTCS TOXKapHbI€ CTBOJbI, OTHETYIIMTENH, CYXOH TIECOK, acOECTOBBIC
ojesia, Boja u T. 1. [{s mpegoTBpalieHus: B3pbiBa HEOOXOAMMO OCYIIECTBISATH OCTOSIHHBIN

KOHTPOJIb JaBJICHUS 10 MAHOMETPaM B TPYOOIIPOBO/IC.

4.2 JKonormn4yeckasi 6esonacHoOCTb
CTpouTeNnbCTBO M H3KCIUTyaTallds BHYTPUIIPOMBICIOBBIX HE(TENpPOBOAOB, IOJKHBI
BBIIIOJIHATHCA B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I PYKOBOJAIINX AJOKYMCHTOB M 3dKOHOB B
YaCTU OXpaHbl OKPYXKAIOIIEH Cpelbl C COXpPaHEHUEM €€ YCTOMYMBOIO 3KOJIOTHYECKOIO

paBHOBECHSI.

4.2.1 AHanus BNUSIHUSI Ha OKpYXaloLlyro cpeny

BosaelictBre Ha atMocdepy

[Ipu mpoBeAeHUM PEMOHTA M TEXHOJOTHYECKOTO OOCTY>KMBaHHS HE(PTEpPOBOJOB B
aTMoc(epy nmomnaaaroT napsl yriieBogopoaos. B tabmuue 16 npencrasnensl [1JIK u kiacchbr
OTIACHOCTA HEKOTOPBIX BEIIECTB, BXOMSIIMX B COCTaB HE(PTH W Tra3a, a TaKKe MapoB H
BEIIECTB YYACTBYIOUIMX B TEXHOJOTHMYECKMX MpOIECcCaX XPaHCHHSI M TPAHCHOPTUPOBKHU

yII€BOAOPOIOB B BO3yXe pabouel 30HbI [15].
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Ta6nuna 4.2 — [peaenbHO-10MTyCTHMAas KOHIIEHTPAIIKS B BO3AYXE U KJIACChl ONTACHOCTHU

Haunmenosanme BemecTBallJIK, Mr/m3 Knacc omacHoctn
HedTs 300 4
Mertan 300 4
[Tponan 300 4
byTtan 300 4
benzon 3) 2
Meranon 5 3

Otunosiid crip11000 4
ALICTOH 200 4
Kepocun 300 4
Okwucibl a30Ta 3) 2

Metunmepkanrtan(,8 2
PtyTh 0,01 1
CepHas KuCIIOTa 1 2
TeTpasTunceuHenn 0,005 1
Tomyon 50 3
Oxkucsk yriepoaa 20 4
JluxynopsTaH 10 2
CepoBoaopo/ 10 2

Bo3zneiictBue Ha aurochepy:

[Ipu BBIMOTHEHUHM TEXHOJIOTUYECKOTO OOCTY>KUBAHUS U PEMOHTHBIX PabOT BO3MOMKHO
NONaJaHke Ha TIOYBY 3arpsA3HSIOUIMX BEUIECTB ¢ paboTarollel TEXHUKUA U 000pynoBanus. Ha
BCEX ATamax CTPOMUTENIbCTBA M AIKCIUTyaTallMM MarucTpajibHOrO ra3onpoBOJa HEOOXOIUMO
BBITIOJIHATh MEPONPHUATHS, KOTOPBIE TPEAOTBPAILLAOT CIECIYIOIIUE MPOLIECCHI:

- noaBieHne HebNaronpPMUATHbIX 3PO3MOHHbIX NPOLLECCOB;
- 3arpA3HeHne TeppuUTopun PasiNYHbIMU OTXOOaMK;

- 3aropaHue TOp(I)FIHVIKOB N ecTecTBEHHOM PaCcTUTENBbHOCTWN.
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4.2.2 ObocHOBaHMe MeponpUATAM MO 3aLUTe OKpYyXarluen cpeabl

BosaelictBue Ha atmocdepy

C 1enpl0 CHIDKEHHS KOJIMYECTBA MCIIAPEHUN MapoB ra3a HEOOXOAMMO CBOEBPEMEHHO
yCTpaHuTh yTeuky. [lpupoansiii ra3 He umMeer 3amaxa. [[ns npumanus 3amaxa, B ras
no0aBiAIOT  ATWIMepKanTad. Ilpomecc  opopa3zaumu, T1O3BOJIIET  NpUAATh  ra3y
crenu@UUecKuil 3amax, 4To MO3BOJISET OYYBCTBOBATh €T0, OpraHaMu AbIxaHus. Takke, 1is
OOHapyXeHHs] yTEUYeK HCIOJNB3YIOT Ta30aHATN3aTOpPbl, MO3BOJISIIOIIME  OMPEACIUTh
KOJIMYECTBO METaHAa B BO3/IyXE€.

Bo3zaerictBrue Ha turtochepy

Ha mnepuon mnpoBeneHHs CTPOUTENBHBIX pabOT U PEMOHTA MAarucCTpPajibHOTO
ra3onpoBojia, Mpoe3d K JAePEKTHbIM y4acTKaM MpEeAyCMAaTPUBAETCS IO BPEMEHHBIM
NOJBE3HBIM J0pPOraM C YCTPOWCTBOM MEPEE30B B MECTaX MEpEeceueHUs ACHCTBYIOIIUX

IIOA3CMHBIX HG(l)TGHpOBOI[OB.

[Tonbe3nHble TyTH U BpEMEHHBIE aBTOMOOWIBHBIE TOPOTH HEOOXOJUMO YCTPaAUBaTh C
ydeToM TpeOOBaHUN JIsI TPEIOTBPAIICHHUS TIOBPSKIACHUN JIPEBECHO- KYCTapHHUKOBOM
PACTUTENBHOCTH U CEITbCKOXO3SIMCTBEHHBIX YTOJIHM.

Bce pemoHTHBIE pPaOOTHI JOKHBI TMPOBOAUTHCS HUCKIIOYUTEIBLHO B Mpenenax
OTBEJCHHOM TMOJIOCH JUIsl YMEHBIICHHUS yiiepOa, HAHOCUMOTO OKpYKalolehd MPUPOIHOM
cpene.

ITo oxoHuanun Bcex pabOT HEOOXOIMMO TMOJHOCTHIO BBIBE3TH IMPOU3BOJICTBEHHBIC
OTXOJIbI (METAJUIOJIOM, M30JSIMOHHBIE MaTepyaibl M T. JI.) U BOCCTAHOBHUTH HAPYIICHHBIH
penbed MEeCTHOCTH.

[Tprpo1I0BOCCTAHOBUTEIBHBIE MEPONPUSITUS CUUTAIOTCS 3aBEPIUICHHBIMH,
€CIIM  OTCYTCTBYIOT MeECTa, 3arpsi3HEHHbIE TOPIOYE-CMA30YHBIMH, OBITOBBIMH U
CTPOUTENIBHBIMU OTXOAamMu. Ha Bcex ydacTKax BOCCTAaHOBJIEH PACTUTEIbHBIA CIIOW.
PexynpTuBanuu MOJIJIEXKAT HAPYILICHHBIE 3eMJIM, TI€pEaBa€Mbl€ BO
BPEMEHHOE TOJIb30BaHNWE Ha TEPHOJI MPOU3BOJICTBA PadOT MO CTPOUTEITHCTBY U PEMOHTY

ra3omnpoBoza.

78



Bo3zaerictBrue Ha ruapochdepy

JIns BOCCTAHOBIJIEHMS CYIIECTBOBABUIEH 1O Hayajia BBINOJHEHUS CTPOUTEIbCTBA U
NPOBEJCHUSI PEMOHTHBIX pabOT CHCTEMBI MECTHOTO BOJOCTOKA, CIIEAYeT O0O0eCIeYUTh
PACUYMCTKY JIOXKOMH BPEMEHHOTO CTOKA, Pycell BOJOTOKOB OT IPyHTA, MOMAaAaBIIEr0 B HUX BO
BpeMsl MPOBENCHUS 3eMJISTHBIX paboT. 3ampeniaercs CTalKUBaTh TPYHT B PYCJIO PEKU IpU
IUIAHUPOBKE OEPEroBBIX OTKOCOB.

[Ipu oGopynoBaHMHM BPEMEHHOI'O TOpPOJIKA M OCHAIICHHH YYacTKOB padOT cieayer
pPEeIyCMaTpUBaTh CIELHUAIBHBIE 30HBI I 3alpaBKd, TEXHUYECKOrO OOCTYKMBaHUS,
PEMOHTa MAIIMH U MEXaHU3MOB, a TAKXKE OCHAILlATh UX EMKOCTSAMH Ui cOopa oTpabOTaHHbBIX
rOproYe-CMa304YHbIX MATEPUAIIOB U MHBEHTAPHBIMM KOHTEMHEPAMH JUIsI CTPOMTENBHBIX W

OBITOBBIX OTXOO0B. H606XOI[I/IMO HCKIIIOYHNTH ITOIIaJaHNEC HCOUYHNIIICHHBIX CTOKOB B BOAOCMBEI.

4.3 be3onacHoCTb B ‘-IpGSBbI‘-IaVIHbIX CUTyauusax
4.3.1 AHann3 BepoATHbIX YC

[Ipu mpoBeeHUN CTPOUTEIBHBIX PadOT U PabOT MO PEMOHTY BHYTPHUIIPOMBICIOBOTO
He(dTernpoBoia MOTYT TPOU30UTH PA3TUYHBIC YPE3BbIYANHBIC CUTYAIIUH:
B3PblB WX BO3ropaHune ra3oBo3ayLIHON cMmecu;
paspyLlUeHue rasonpoBoaa;
najeHne aBTOKPaHa B KOTI0BaAH.

B cBsi3u ¢ 3TUM, WHKEHEPHO-TEXHUYECKUN TIEpCOHAT U paboyue MpoXoJsiT 00ydeHue
MO0 CBOCH CHEIUAIbHOCTA M TMpaBWiaM TeXHUKH Oe3omacHocTu. [IpoBepky 3HaHuUM
0hOPMIISIIOT COOTBETCTBYIOIIMMHU JIOKYMEHTAMU COTJIAaCHO JEHUCTBYIOIIUM OTPACIEBBIM
ITOJIOKEHUSIM O TTOPSAJAKE MPOBEPKU 3HAHUN HOPM, UHCTPYKIMK U MPABUII, IO OXpaHe Tpyaa.
BnoBb mocrynatomue Ha paboTy IOMYCKAIOTCS K BBIMOJIHEHUIO CBOMX O0sI3aHHOCTEHN Mmocie
MPOXOXKJEHNUS MMH BBOJIHOIO MHCTPYKTa)xa MO TEXHUKE OE30MacHOCTH W OXpaHe Tpyjaa

HCTIOCPCACTBCHHO Ha pa60qu MCCTC.

79



4.3.2 0O6GocHoBaHue MeponpuATUA No npeaoTBpalleHuto YC um
pa3paboTka nopsaka AeMcTBUA B criydae BO3HUKHoBeHus YC

HpI/I CTPOUTCIILCTBE HW IPOU3BOACTBC TCXHOJIOIHMYCCKOIO O6CJ’Iy>KI/IBaHI/I$I Ha
BHYTPHUIIPOMBICIIOBBIX He(bTerOBO,ZIaX HYKHO CTpPOro CO6JIIOI[aTB IMpaBHJia TCXHHUKHU
0€30MacHOCTH, PYKOBOACTBYSICb HOPMAaTUBHBIMHU JOKyMeHTaMH. Bce mpou3BOICTBEHHBIC
HHCTPYKIOHH IIPCAYCMATPUBAIOT Pa3AdCibl 110 TCXHUKC 6630HaCHOCTI/I, KOTOPBIC COCTABJICHBI
B COOTBETCTBHUU C Tpe6OBaHI/IHMI/I ,ZleﬁCTBy}OIIII/IX nmpaBuiI 1 KaXXIAOTO KOHKPETHOI'O
YCIIOBUS C YYETOM CHEIU(UKU TPOBOIUMBIX padoT. C MJaHHBIMH HHCTPYKIIUSAMHU 3HAKOMST
TEXHUUYECKUH U pabourx MepcoHal, ¢ BblJIauei Ha pyKH HHCTPYKIIUN 110 TTPoheCcCUsim.

BcekppiTe  BHYTPUIIPOMBICIOBOTO HE(PTENPOBOJA MPOU3BOAIT SKCKABATOPOM B
COOTBETCTBUM C NPOEKTHOW JOKYMEHTalUueHd ¢ COOJIIOJICHHEM CIEIYIOUUX YCIOBUHN

0€30I1aCHOCTH:

- AN UCKNIOYEHMA NOBPEXKAEHMI ra30nNpoBoAa MUHUMANbHOE PacCTosHME
MeKy KOBLUOM paboTatoLLero 3KCKaBaTopa M CTEHKOM Tpybbl A0/IKHO bbiTb B Npeaenax oT
150 go 200 mm [57];

- 3anpeLaeTca HaxoXAeHue Ngei U nposedeHue Apyrux paboT B 30He
AencTena paboyero opraHa sKcKaBaTopa.

His npenynpexacaust mosisiieHuss YC oraeBble pabOTHl Ha Ta30MPOBOJE CIICAYET
IPOM3BOJUTH B COOTBETCTBUU ¢ TpeboBanusimH 11. 8 PJ[ 39-00147105-015- 98.

JIJIs KaKJI0ro W3 y4acTKOB TPacChl HEOOXoaWMa pa3paboTKa IUIAHOB JIMKBHIIAIIUU
BO3MOXKHBIX aBapHii, OMPEACIAIONINE TOPSJIOK W OOS3aHHOCTH JCHCTBHS TEpCcOHAIA
aBapUUHBIX CIY)KO W OTBETCTBCHHBIX JOJDKHOCTHBIX JIMIl. DTH IUTaHBI IMO3BOJIAIOT OoJiee
OPTaHW30BAaHHO U OIEPATHBHO TMPHUHATH OJKCTPEHHBIE MEPHI 10 BOCCTAHOBJICHHIO
ra3ornpoBoja, 3alluTe OKpYyXKaroleh cpeapl, oOecrneyeHuo O0€30MacHOCTH — OJIM3KO
PacroJIOKEHHBIX 00BEKTOB HAPOJIHOTO XO3SMCTBA U TEM CAMbBIM 3HAYUTEIBHO YMCHBIIHUTD
MOCJICICTBHUS U COKPATHUTh yIepO BO3MOXKHBIX aBapuii [58].

[TnaHpl JMMKBUAAIIMM BO3MOXKHBIX aBapHil pa3padaThIBAIOTCS W PacCMaTPHBAIOTCS
CHCIIMAIEHOM KOMHUCCHEH, BKJIIOYAIONIYIO CTapIIero JHCIIeTYepa, HavYalbHUKA OT/ENa

9KCILTyaTallu, TJIABHOI'O OJSHCPICTHKA, TJIABHOI'O MCXAaHWKA, HWHIKXCHCpA II0 TCXHHKC
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0€301acHOCTH, HavyaJbHUKA MOKAPHOW 4acTH, HayaJlbHUKA aBapUIHO BOCCTAHOBUTEJIBHOMU
CI1y>KOBblI, MOANNCHIBAIOTCS YIEHAMU KOMHUCCHUU U YTBEP>KJIat0TCs TJIaBHBIM MHKeHepoMm PHY .

[1nanb! TMKBUAALMY BO3MOXKHBIX aBApUI IOJKHBI pa3padaThIBaThCsl B COOTBETCTBUHU C
HAJIMYUEM KaJIpoB M (HaKTHUUECKUM COCTOSHHEM AaBapUWHOW TEXHUKH, JIMHEHHOW YacTU
He(TENpoBO/a, MOABE3IHBIX IyTed. B ciydyae wu3sMeHeHMs (PAKTUUECKOTO COCTOSHUS
MOABE3IHBIX IIyTEH, AaBAPUMHON TEXHUKH, HAJTUYMSA KaJAPOB U T. JI. B IUIaH B TEUCHHUE MeCALa

JOJIDKHBI OBITH BHECEHBI COOTBCTCTBYIOIIHUEC AOIIOJIHCHHUA N U3MCHCHMA.

4.4 npaBOBbIe n opraHn3aunoHHbIe BOMNpPoOChHI obecneyeHns 6e3onacHOCTH

4.4.1CneunanbHble NpaBoBble HOPMbI TPYAOBOro 3aKkoHoAaTenbLCTBa

[Ipy BBINOJIHEHUH CTPOUTENBCTBA W TEXHOJIOIMUECKOTO0 OOCIYKMBaHHUS BpailloHax
Kpaitnero CeBepa, paboure MUMEIOT JOMOJHUTEIBHBIC JIbIOThI, OTpaXEHHbIE B 3aKoHE «O
rOCYJIapCTBEHHBIX TApPAHTUSIX U KOMIICHCAIUSAX IS JUIl, pabOTAIOMUX U MPOKUBAIOIINX B
pairionax Kpaitnero CeBepa 1 MpupaBHEHHBIX K HUM MECTHOCTSIX)

Opranuzanuss ¥ MpOBEJEHUE pabOT OJIKHBI OCYIIECTBISTHCS B COOTBETCTBUU C
TpeOOBaHUAMU JIEUCTBYIOMIUX PYKOBOASIIUX JOKYMEHTOB U PErJIaMEHTOB.

3anpeniaeTcss IpOBOAUTH paboThl 06€3 oPopMIIeHHs] HEOOXOAUMBIX Pa3pPEHIUTEIbHBIX
JOKYMEHTOB. OpraHu3alliOHHO-TEXHUYECKUE MEPONPUITHS IO oOecrieueHn0 0e301acHOro
IPOU3BOJICTBA OTHEBBIX, rA300MACHBIX PadOT M padOT MOBBIIEHHON OMACHOCTH JOJIKHBI
BKJIIOYATh pa3pabOTKy MHCTPYKIUI MO OXpaHe Tpyda Ha Kbl BUJ MPOBOJUMBIX padoOT
WU UX TI0JI00PKY.

PaboTHMKOB, BBIMOMHAIOMIMX pabOTBl MO  3amMeHe  JAC(PEKTHBIX  YYacCTKOB
MarucTpagbHbIX HEe(PTEIPOBOJOB HEOOXOAUMO OOECIEUUTh CIE00YBbIO, CIEIOACKION U
JIPYTUMHU 3alUTHBIMH CPEJCTBAMH, COTJIACHO «THIOBBIM HOpMaM OECIIaTHOW BbIIAYU
CHIEIUATILHON OJEK/IbI, CIEIUaTbHON 00YBH W JIPYTUX CPEACTB WHIUBUIYATILHOW 3alllUThI
pabOTHHUKaM», UMEIOIIUX COOTBETCTBYIOIIME CEPTUPUKATHI COOTBETCTBUS [59].

Opranu3aimoOHHO-TEXHUYECKHUE MEPOIPUSATHS HA TPOBEICHUE PEMOHTHBIX padOT Ha
B3PBIBOMOXKAPOOIMACHBIX U TOXKAPOOIMACHBIX O0OBEKTAX MArMCTPalbHBIX HEPTEIPOBOIOB
JOJDKHBI BKIJIFOYATh MEPOIPUSATHS, BBIOITHIEMBIE TIPH MOATOTOBKE O0OBEKTA K MPOBEICHHUIO

paboT, U MEPOTIPUSATHS, BHITIOIHIEMbIE HEMOCPEICTBEHHO TIPH MPOBEACHUH PadoT.
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TexHuueckue U OpraHU3alMOHHBIE MEpPhl OE30MAaCHOCTH IMPHU MOJATOTOBKE 00BEKTa K
BBITIOJIHEHUIO Pad0T cocTaBisitoTes rpu pazpadotke [P u opopmienun napsiga-ngonycka Ha

K&)KI[BIﬁ BHUJ pa60T N MCCTO HUX ITPOBCACHUA.

4.4.2 OpraHusauMoHHblIe MeponpUATUA NPU KOMNOHOBKE pabo4yei 30HbI

Pa3pa60TKa PEMOHTHOI'O KOTJIOBAHA OCYIICCTBJILACTCS 3KCKaBATOPaAMMU.

JITMHY KOTJIOBaHA OTIPENENISIOT M0 PacUeTy:

1=1+(2-3)

rae — | mqImMHa peMOHTHpPYEMOro ydacTKa Ia30lpoBOjJa, HO HE MEHBIIE JHaMeTpa
TpyOsI [53].

He menee 0,6 M J0DKHO OBITH pacCTOSHUE OT JIHA KOTJIOBaHA [0 HIDKHEH
obOpa3yromield raszornpoBoaa. Jlius mpemoTBpaleHHs oOBaja TpyHTa B KOTJIOBaH OTBal
HEO0OXOIMMO pacroJiarath Ha pacCTOSIHUM HE MEHEE OJTHOTO METpa.

JIns BO3MOXKHOCTH OBICTPOTO CIyCKa M BBIXOJIa PaboOuYMX, KOTJIOBAaH OCHAIIAETCS
JIBYMsI UHBEHTApPHBIMU MPUCTABHBIMU JICCTHUIIAMHM Ha KaXKJyI0O CTOPOHY TOpIa KOTJIOBaHA,
TTHHOW He MeHee 1,25 riyOMHBI KOTJIOBaHA W MIUPHHOW OT 75 cM. [ paboThl B HOYHOE
BpeMsl B KOTJIOBaHE HEOOXOIWMO HCIIOJIb30BaTh CBETHUJILHUKH BO B3PBIBO3AIIUIICHHOM

HCIIOJTHCHHUMH.
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5. ODUHAHCOBBIN MEeHEIKMEHT, pecypcorpdeKTUBHOCTH U pecypcocOepexeHue

5.1 SWOT-ananus

SWOT-ananu3 — METOA CTPaTeruyecKoro

IIJIAHUPOBAHUA, BaKHIO‘IaIOHIHfICH B

BBISIBJICHUH (DaKTOPOB BHYTPEHHEH M BHEIIHEH Cpeibl OPraHM3allMd W pa3/IefiCHUH WX Ha

gyeThipe Kareropuu: Strengths (cuimpHble crToponbl), Weaknesses (cirabbie CTOpPOHBI),

Opportunities (Bo3moxHocTH) 1 Threats (yrpo3ssr).

Tabnunua 5.1 — Matpuua SWOT

WIbHbIE CTOPOHBbI:

C1. Bo3MOxHOCTB aHAJIN3a TEXHOJIOTHH

CTPOHUTEIHCTBA HEPTEIPOBOJa HA OOIOTAX.

TEXHOJIOTHU CTPOUTECIILCTBA.

C3. HedrenpoBo moiab3yeTcs MACCOBBIM

CIIpOCOM.

C2. Paznoo0Opa3Hble TEXHUYECKHIE PEIICHUS B

Cnalble CTOPOHBI:

Cinl. C10XHOCTb CTPOUTEIHCTBA

He(TenpoBoaa Ha 00I0TaxX.
Cn2. bonbine MatepuanbHble BIOXKEHHUS.

Cn3. HeoOxoauM TOYHBIN M aKKypaTHBIHA

MOHTaX HEPTEIPOBOIA.

Bo3mo:xxHoOCTH:

B1. Ilouck nyrteii cHuxkeHHsI ce0ECTOUMMOCTH

MIPOYKIIHH.

B2. CtpoutenscTBo HEDTEMPOBOIOB HA

1 0010 JCHCKHBIX HOCTyrIJ'IGHPIfI.

B3. YCOBepH_IeHCTBOBaHI/Ie TCXHOJIOTHUH

CTPOUTCIILCTBA HC(I)TCHpOBOIla Ha 00JI0Tax.

00JI0Tax MO3BOJIMT YBCJINYHUTD 00BeM BBIPYYKHU

Yrpo3ssr:

V1. CHMm>KeHre CTOMMOCTH He(TEPOyKTOB.

V2. BoIxoa U3 CTposi IpOU3BOACTBEHHOTO

000pyI0BaHUA.
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5.2 OneHKa roTOBHOCTH MPOEKTa K KOMMepPIUATU3alUH

Ha xakoii OBl CTaavun JKU3HCHHOI'0 HHKJIa HC HaAaXO0AWJIdCb HaAy4YHasa

pa3pa60TI<a IMOJIC3HO OLCHHUTL CTCIICHb €€ I'OTOBHOCTH K KOMMCPpIHAJIW3AIUN U

BBISICHUTh YPOBEHb COOCTBEHHBIX 3HAHUU JI €€ MPOBEACHUS (WJIA 3aBEPIICHMUS ).

Jis 3TOoro HEOoOXOJUMO 3allOJIHUTh CHEHHANBHYI0 (QOpMy, COJEpKaIIyIo

IIOKAa3aTCJIN O CTCIICHHU HpOpa60TaHHOCTI/I IMPOCKTA C IMO3UIINN KOMMCEpIUAJIU3AIUN

N KOMIICTCHIIUAM paspa60Ttha HAaY49HOI'O IIPOCKTA.

Tabmuma 5.2 — OueHka cTeneHd TOTOBHOCTHM HAYYHOTO TPOEKTa K
KOMMCpIHUAIN3alNnH
Crenienp VY poBEeHb UMEIOIIUXCS
J\/@ HanmenoBanue [popaboOTaHHOCTH 3HaHUHN y
/1
HAYYIHOTO TIPOEKTa pa3paboTynka
PIICH UMCIOLIMIACS HAyYHO- TEXHHYECKUI
1 4 3
Basen
OmnpeneneHsl MepCIeKTHBHBIC
2 HAaIpaBJICHUS KOMMEPIHATH3aUH 5 3
Hay4HO-TEXHUYECKOT03aera
OrnpesenieHpl OTpaciu U TEXHOJIOTUU
3 | (TOBapsl, yCIIyrH) A MPEIOKEHUS Ha 5 4
PBIHKE
esieHa ToBapHas (opMa Hay4yHO-
4 [TEeXHHYECKOTO 3ajiera s 5 3
[pe/ICTaBICHNS Ha PHIHOK
bl ABTOPBI M OCYIIIECTBIIEHA OXpaHa UX
5 3 3
npaB
ITpoBeneHa o1ieHKa CTOMMOCTH 3 3
6

MHTEJJIEKTYyaIbHOU COOCTBEHHOCTH
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[Tponomkenue Tabnuip 5.2

[IpoBeneHbI MAPKETUHTOBBIC 3 3
-
MICCIICIOBAHMSI PHIHKOB COBITA
Pa3zpaboran 6u3Hec-mIan
Qg [KoMMepLualu3aluy Hay4yHOH pa3paboTku 3 3
DripesiesieHbl MyTH MPOIBIXKEHUS HAyIHOU 4 3
0
pa3pabOTKU HA PHIHOK
Pazpaborana crparerus (hopma) 4 3
10 .
pean3aluy Hay4yHOU pa3paboTKu
[IpopaboTanbl BOpOCH!
11 MEXITYHAPOIHOTO COTPYTHUYECTBA U 3 3
BBIXO/1a Ha 3apyOeKHBIN PHIHOK
[TpopaboTaHbl BOPOCH! UCTIOIH30BAHUS
12 ycIyr UHGPACTPYKTYPHI MOIEPIKKH, 3 3
MOJTyYEHUS JIbTOT
[IpopaboTanbl BOIpOCHI
13 | ¢uHaHCHpOBaHMS KOMMEPIHATH3AUH 3 3
Hay4YHOU pa3pabOoTKu
Nwmeercda komanna o
14 [KOMMepIuanu3aui HayqyHoi pa3paboTKu 3 3
TaH MEXaHU3M peah3alii Hay4HOTO
15 4 3
MpoeKTa
MTOI'O BAJIJIOB 55 46
O1ieHKa TOTOBHOCTH HAYYHOTO MPOEKTa K KOMMepLHaIU3auu
(WM ypOBEHb HWMEIOIIMXCA 3HAHWK y pa3paboTdmKa) OINpeAessercsl Io
dbopmyre:
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B, => bi 1)

rae  bBeyw — CyMMapHOE KOJIM4ecTBO OaJIOB MO KaKJJOMY HarpaslieHHto; bi — 6amr o |

-MY IIOKAa3aTCJIt0.

3HaueHue bgyy MO3BOJISET TOBOPUTH O MEpPE TOTOBHOCTH HAy4yHOU
pa3paboOTKM H ee pa3paboTdyhka K KOMMEpPIHAIM3AIUU. 3HAYCHHE CTCIICHH
npopabOTaHHOCTA HAYYHOI'O MPOEKTa COCTABWIIO 55, UTO TOBOPUT O XOPOIIEH
NEPCHEKTUBHOCTH, a 3HAaHMS pa3paboTuMKa JOCTAaTOYHBI I YCICIIHOM ee
KOMMeEpIMaIn3allui. 3HAYeHUE YpPOBHS HUMEIOIIUXCS 3HAHUU y pa3zpaboTyuka
COCTaBUJIO 46 — MEPCTIEKTUBHOCTH BHIIIE CPETHETO.

[lo pe3ynpraTaM OLIEHKM MOKHO CKa3aTh, YTO B IEPBYIO O4YEpenb
HEOOXOAMMO MpOopadOTaTh BONPOCHI HUCIOJIB30BAHUS YCIYr HHQPACTPYKTYpPbI
NOAJIEPKKU, MOoydeHus: Jbror. CreayromuMH 3agadamMu  Oyner mnpopaboTka
BOIPOCOB (PMHAHCHUPOBAHUS KOMMEpLHUAIN3ALUA HAYYHOM pa3pabOTKU U MOUCK
KOMaH/IbI 71 KOMMEpPLHAIN3alui HAyYHO! pa3pabOTKH.

5.3 Ilnan npoekra

B pamkax mnmaHupoBaHHS HAay4YHOTO IPOEKTa HEOOXOAMMO TOCTPOUTH
KaJICHTApHBIA U ceTeBble rpaduku npoekrta. JIMHEHbIN rpaduk MpeacTaBieH B
BUJIE TAOJIHIIBI.

Tabnnuya 5.3 — KaneHgapHbIi nnaH

Kon HazBanue Jnurens Jara nauana Jara CocraB y4aCTHHKOB
paboThI HOCTb, THH pabot okoHuyaHus | (OUO oTBeTCTBEHHBIX
(u3 paboT UCIIOJTHUTEINEH )
HCP)
1 Cocrasnenue 1 08.02.2017 | 09.02.2017 WNnxenep PHY
TEXHUYECKOTO
3a/TaHus
2 AHnanu3 3 09.02.2017 | 12.02.2017 Hnxenep
JIOKyMEHTAIUU SKCHEePTHOU
OpraHu3alu
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[Tponomxenne TabauIs! 5.3

CocraBiieHue nporpaMmsl 4 13.02.2017 | 17.02.2017 Nuxenep
MIPOKJIATIKU JOPOTH IKCIIEPTHOMN
OpraHH3aliH
npeneneHus MecTa u 10| 18.02.2017 | 28.02.2017 Omnpenenenue
AKCIEPTHOM
KOJIMYECTBA
OpraHH3aIiH
ITonroroBka rpyHra 25 28.02.2017 | 23.03.2017 bpurana JIADC
JlocTtaBka cTpoii- 20 24.03.2017 | 14.04.2017 bpurana JIADC
MaTepUajoB
CBapOYHO-MOHTAXKHBIC 10 15.04.2017 | 25.04.2017 Bbpuranga JIADC
paboThI
[Tpoknazaka goporu 10 26.04.2017 | 07.05.2017 Bpurana JIADC
Odopmiienre 1 BeIIa4Ya 6| 08.05.2017 | 14.05.2017 Nuxenep
JKCIIEPTHON
pe3yiITaToB
OpraHH3aIiH
Hroro: 99

I[JIH HWIUIIOCTpAall KAJICHAAPHOIO INIaHa IPOCKTa IPUBCACHA JHarpaMma

["anTa, Ha KOTOPOI PAOOTHI MO TEME MPEICTABIIIOTCS MPOTHXKEHHBIMU BO BpEMEHHU
OTpe3KaMH, XapaKTePU3YIOUIMMUCS JaTaMd Hadajla U OKOHYAHUS BBITOJHEHUS
JaHHBIX pa0oT. [y yno0cTBa 0TOOpakeHUsT KXl MECSI] pa3esicH Ha JIeKa bl

(Tabmuma).
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Tabnuua 5.4

— KaneHnpapHblt nnaH-rpaduk npoBegeHUA Aunaoma no

TEME.
MpoAoNKUTENBHOCTL BbINOAHEHNA paboT
Ty,
pad (heBpab MapT Amnipesb Mai
Bun pabot WcnonHurenu
ITH.
12 1 12 2
Cocrasnenue Nuxenep PHY
TEXHUUYECKOTO 3aJ]aHus 1
Ananuz HNuxenep
JOKYMEHTaIUH SKCIEPTHOU (3
CocraBnenue Nnxenep
MIPOTPaMMBI MPOKJIAAKH | SKCIIEPTHOM
Ormpenenenust MecTa u
Onpenenenue
KOJIMYECTBa SKCHEePTHOH (10
OpraHu3aIu
KOHTPOJIbHBIX Y4aCTKOB
ITonroroBka rpynra | bpuraga /IASC
25
JocTtaBka cTpou- Bpuraga JIASC
MaTepHaoB 20
CBapouHO-MOHTaXHbIe| Bpuraga JIASC
paboThI 10
[Tpoxnaaka goporu | bpurama JIADC |10
Odopmnenue u WNmxenep 6
SKCHEPTHON
BbIJIaya pe3yyiTaToB
OpTaHu3aIH

5.4 Pacuer 1o yCTPOMCTBY Jie;KHEBOIi 10pOru

Mal'l/ICTpafIbele TDY6OI'IpOBOLI,bI NMPOKNAaAbIBAalOTCA B CaMbIX Pa3/INYHbIX

reonorMyecknx  ycnosuax. [Mpu  npouymx paBHbIX  yCcAoBUAX  (AnameTp,

NpoTAXEeHHOCTb TpybonpoBoaa U Ap.) CTOMMOCTb CTpouTenbCcTBa Tpybonposoaa B
ycnosuax 6010T Bbille, YEM CTOMMOCTb CTPOUTENbCTBA Ha YCTOMUYMBbLIX FPYHTaXx.

310 o0b6bAcHAeTcA HeO6XO,£I,MMOCTbIO cTpoutTenobCtBa AeXHeEBbLIX Aopor AnAd
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npoxoaa CTpOMTEﬂbHOl\;I n CI'IELI,MEU'IbHOﬁ TEXHUKWN, ANA NEPEBO3KU ﬂlO,CI,EVI rpysos u

obopyaoBaHusa, ICM, mexkobbeKTHOM CBA3K, ObITOBOrO 06CNYKMUBAHUA UT.M.

B nanHoM paszmene OyneT mpuBENEH pacdyeT CTOMMOCTH CTPOUTENIBCTBA
JISKHEBOM JOPOTH JJIsl MPOKIAIKA MarucTpalbHOTO TPyOOIpOBOJa Ha MpUMeEpe
CTPOUTENILCTBA JIOPOTU JJMHHOU 2,725 MeTpoB B ycioBusx 0Oonor Tomckoi
o0nacTu B 3UMHEE BpeMs.

JlexxHeBble JOpPOTH TPENICTABISAIOT COOOWM CIUIONIHOM HAcTUil OpeBeH
JMaMeTpoM He MeHee 14 cM, MONEepevHO YIJIOKEHHBIX Ha MPOAOJIBHOE JICKHU
(OpeBHa), paccTOsTHEE MEXITy KOTOPBIMH B CPEHEM paBHO 1 M, a 1Mo Kparo JOpOrd
CO CTOPOHBI MpoKJIaasiBacMoro Hedrenposoa 0,4 — 0,6 M.

[IpennasnaueHbl A7 OCYIIECTBIICHUS MEPEBO30OK IO TPACCE CTPOSIIErocs
TpyOompoBoga. IlpoxomdT kak 1O TOJIOCE CTPOUTENbCTBA, TaKk H B
HENOCPEICTBEHHOM OJIM30CTH OT HEE.

B 3aBucumoctu 0T TpeOyeMoil TPy30MOABEMHOCTH JIEKHEBBIE TOPOTHU
COOPYKaIOT OJHOCIONHBIMA U MHOTOCTIOMHBIMU (HECKOJIBKO CJIIOEB OpEBEH).

[Io xpasm BepxHero cios OpeBEHYATOr0 HACTWIA  YKJIaJbIBAIOT
KOJIECOOTOOMHbIE OpeBHA, YJIOXKEHHBbIC MpoaoiabHO. KosecoorOoitHbie OpeBHa
CKPEIUISIOT ¢ OpeBEHYATHIM HACTUIIOM ITPOBOJIOYHBIMU CKPYTKAMH, CKOOAMHU WU

Ooontamu. Jlnsi COXpaHHOCTH JPEBECHMHBI TIPU MPOXOJE TYCEHUYHOU
TEXHUKUJICKHEBBIE JOPOTH MOBEPX HACTHJIA 3aCHIMAIOT CIIOEM TPYHTa TOJIIMHON
20 - 25 cm.

JlexxHeBaA popora [O/MKHA MMETb TaKyl LWMPUHY, 4Tobbl 0becneunTb
nepeasuKeHne TexHUKM B oboux HanpasneHusax. LUnpuHy nexHeson poporu

NPUHUMaEm 7 m.
B cocrtaB paboT 110 yCTpONCTBY JICKHEBOUM TOPOTU BXO/IAT:

1) mTaHUpOBKA rpyHTA OYJIBI03EPOM;
2) YIUIOTHCHHE TPYHTa KaTKaMH;

3) yCTpPOMCTBO BBICTHIIKU (M3 MECTHBIX JICCOCEYHBIX OTXOIOB);
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4) ykiaaka CHJIOBON MEMOpaHbI U3 HETKAHBIX CHHTETUYECKUX MATEPHAJIOB;

5) yknaaka aecomatepuaina kpyriaoro @ 200 mwm;
[L0CTaBKa rpyHTa

1. Il1arupoBKa rpyHTA OVIBI03EPOM

Jlnmuna Hamero ygactka L = 2725 M, mmupuHa Oyayiei JexHeBOH JOpOoru
b= 7 M, TONIIKHY CJIOS TJIAHUPYEMOTo TpyHTa ipuMeM h = 0,3 M.
['pyHT HEOOXOMMO TOCTaBUTh. JlocTaBka  TpyHTa (25km ot wMmecta

MCTOYHMKA TPYHTA) U CTOMMOCTH 1 M° rpyHTa: Srp=364p.
PaccuntaeMm 00beM MIIaHUPYEMOTO TpyHTA TI0 hopMyIIe:
V2p=L-b‘h=2725-7-0,3=5730M3, 4.1)
rae L — muHa ydacTtka; b — mupuHa 10pory;

h— TOJIIIHHA CJIOA INIaHUPYCMOTI'O I'PYHTA.

CrommocTh 5730 M° TpyHTa paccuuTaeM 1o hopmyie:

Sepl =V, -S,, =5730-364 = 2085720 py6., (4.2)

[InmaanpoBKy TpyHTa OyaemM MNpow3BOAUTH Oyibao3epoM MomiHocTh0 160

3
a.c. CTOMMOCTh IUTAHUPOBKM | M~ rpyHTa BKIIFOYAET 3aTpaThl Ha KCILTyaTallWIO

OyJnpa03€epa 1 oIIaTy Tpyaa MalTHHHUCTOB:
Sum = 19 p/M3.

OO611ast CTOMMOCTB TUTAHUPOBOYHBIX pabOT OyJIbI03€POM PaCCUUTAEM IO

bopmyie:

Soown =V,, -S,, =5730-19 =108870py6 (4.3)

2. YIIOTHEHUE TPYHTA KaTKAMM
CrommocTtb YNNAOTHEHWA 1 m3 F’PYHTaA BKJAKOYAET 3aTpaTbl Ha 3KCMNAyaTauuto

KaTKa ¥ onaaTy Tpy4a MalMHUCTOB: Syar = 21 p/M?’.

CTOUMOCTH YIIJIOTHEHHS TPYHTA KaTKaMH pacCYUThIBaeM 1o hopmyie:
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Synk =V, - S, = 5730-21=120330)6., (4.4)

3. YCTpolCTBO BBICTHJIKY M3 JIECOCCUHBIX OTXO0J0B

B croumocTh ycTpoiicTBa 1M BBICTWJIKM IIUPUHOW 7 M U3 JIECOCEYHBIX
OTXOJOB BKJIFOUAIOTCA 3aTPAThl HA SKCILTyaTallUI0 MAIIMH U MEXAaHU3MOB, 3aTPAThI
Ha OIUIATYy TpyJda MAIIMHUCTOB, 3aTparbl Ha OIUIAaTy TpyAa pabouux,
MaTepUAJIbHBIC 3aTPATBHI.

Sper = 2788 p/M —11eHa | M ceMUMETPOBOI BBICTHIIKH.

Pacuer cronmocTts ycrporictBa 2725 METPOB CEMUMETPOBOM BBICTHIIKH

IPOU3BOAMM 1O hopmyIie:

S, . =L.S,__ =2725.2788 = 7597300p)6., (4.5)

sbicml — ebicm

4, yKJ'IaI[Ka CHJIOBOM M€M6DaHBI N3 HCTKAHBIX CUHTCTHYCCKHUX

MaTCpurajioB

B croumocTs ykimanku cuiioBoit memopanbl u3 HCM BXoasT 3aTpaThl
Ha OIUIaTy Tpy/Aa pabouux, 3aTpaTy Ha OIJIaTy TPY/ia MAIIMHUCTOB,
MaTepUAJIbHBIC 3aTPATBHI.
Cronmocts 1 M> HCM Suem= 61 p/m.
Croumocts yKimaaku 1 M° HCM S,en= 13 p/M2.
PaccunTaem miomaas TOBEPXHOCTH, KOTOPYIO HEO0X01uMO TTOKPbIT HCM,

o hopmye:b
S,, =L-b=2725.7=19075 v (4.6

OO01m1ast CTOMMOCTh YKJIAJIKU CHJIOBOM MEMOpPaHBbI:
S, =(SHem +S,.)-S  =(61+13)-19075=1411550py6., (4.7)

HCmo

5. Vknanka gecomarepuana kpyrioro @ 200 Mmm

B crouMocTs ykiaaku secomarepuaina BXOAT 3aTpaThl HA OIUIATy TPYAa
pabouux, 3aTpary Ha OIJIaTy TPy/Ja MATUHUCTOB, MaTepUATILHBIC 3aTPATHI.

Paccuntaem moTpeGHOCTH B JiecoMatepuaie mno Gopmyre:

P, =L-b-D=2725.7-0,2=3815u , (4.8)
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necl

Cronmocts 1 M3 mecomarepuana Syee,= 1717 p/m°.

CrouMOoCTh YKIIQJKU JiecoMaTepuana B Ie)KHH mupuHoi 7 m: Smec = 1181

p/M.

OO0111ast CTOMMOCTB YKJIJIKH JIECOMaTepHaIa:

=1181.2725+1717-3815 = 9768580 py6., (4.9)

:SJZGC .L+P.7€c .S

Jaecm

Tabnnuya 5.5 — PacyeTr ctoMmocTn paboT MO CTPOUTENbCTBY NEXHEBOM

A0POrY LUMPUHOM 7 METPOB M NPOTAKEHHOCTbIO 2725 meTpoB

. CTOuMOCTD O61mas
I
HanmenoBanue pabot O0bem paboT | eaMHUIBI PadOT, CTOMMOCTD
M3MEPEHUS
pyo. pabort, pyo.
AHUPOBKA TPYHTA
POBEA TPYH e 5730 19 108870
0yIb103€pOM
FHEHUE IPYHTA KaTKaMH
pH "~ 5730 21 120330
VY CTpOWCTBO BBICTUIIKH M 2725 2788 7597300
IaJIKa CHJIOBOH MEMOpaHbI )
M 19075 13 247975
Vknanka necomarepuaia M 2725 1811 3218225
Ntoro11292700
Tabmuma 5.6 — Pacdyer crommMocTH MarepualioB JUIsi CTPOHUTEIHCTBA
JIEKHEBOW TIOPOTY IMPUHOM 7 METPOB U MPOTSKEHHOCTBIO 2725 METPOB.
O6mas
Croumocth
\MIMEHOBAHHE MaTepHasa En. CTOUMOCTH
O0Bem €IMHAILBI
M3MEpEHHS Marepuaia, pyo.
marepuana, pyo.
[IpuBO3HOM IPYHT
(croumocTh TpyHTa + M 5370 364 1954680
JIOCTABKa)
Hetkannbrit )
M 19075 61 1163575
CHUHTETUYECKUI MaTepran
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Jlecomarepuai Kpyriibiii @

200 MM

M 3815 1717 6550355

Hroro9668610

Pacyer o0mieil cTOMMOCTH CTPOUTENHCTBA JICKHEBOM JOPOTH LIUPUHON 7

METPOB H MPOTHKECHHOCTHIO 2725 METPOB MPOU3BOINUM IO (hOPMYJIE:

S encosy = Spad + S, = 11292700 + 9668610 =20961310py0., (4.10)
rne Spis — CTOMMOCTH PA0OT MO CTPOUTENBCTBY JIEKHEBOM JOpOTHU
HIUPUHON 7

METPOB U MPOTSHKEHHOCTHIO 2725 METPOB;

Swar — CTOMMOCTM MATEpUaJoOB [UJIl CTPOUTENbCTBA JIEAKHEBOU

JOPOTH IUPUHONU 7 METPOB U MPOTAKEHHOCTBIO 2725 METPOB.

BbiBoA: Kak nMokasan pacyeT, CTPOUTENbCTBO JIEXKHEBbIX A0POr AOCTAaTOYHO
AoporocTosuee meponpusatne. OCHOBHbIe 3aTpaTbl MO CTPOUTENbCTBY JIEXKHEBOW
[lOpOrY NPUXOAATCA Ha JlecomaTtepuan U ero yknagky. JlexkHeBble [A0poru
NPaKTU4YHble, HaAEXKHble, [OONTOBEYHble B 3KcnayaTauum, obecneuymsaloT
YCTOMYMBOE MPOXOXKAEHUE TEXHUKMU, KaK B 3UMHUI, TaK U B NeTHU nepuoa. B
3UMHEe-BECEHHUA nepuoa, B LENAX CHUXKEHMA 3aTpaT Ha CTPOUTENbCTBO
BPEMEHHbIX A0POr, Ha Tex y4yacTKax, rae 3TO BO3MOMKHO (yyacTku, rge 6onota
NPOMep3aloT Ha  AOCTATOYHYIO  A1S  MPOXOMKAEHUA  TEXHUKU  TNyOuHY),
LenecoobpasHo MCNoNb30BaTb CTPOUTENLCTBO 3UMHUX A0POr. 3UMHME A0POru

bonee NPOCTbl B CTPOUTE/NILCTBE U 3HAYUTE/IbBHO AelleBne, 4Hem 1eKHeBble AOPOrun.
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3akJIoYeHue

B xone nanmHoit paboThl OblIa paccMOTpeHAa W H3y4YeHa HOPMATHBHO-
TeXHUYCCKAs JOKYMEHTAIlUsl W  pa3jIU4yHble METOJIUYECKUE YyKa3aHUs,
JEUCTBYIOIIME B OOJIACTH CTPOMTEILCTBA M IKCIUTyaTallMu TeXHUKH. [IpoBeaeHo
CPaBHEHHE JIMHEWMHbIX U 3aX/1IECTHbIX CTbIKOB B pe3y/ibTaTe Yero MOXHO CKa3aTb,
YTO JIMHEMHble CTblKM MeHee TpPyA03aTpTHble, TpebyeTcA MeHble eauHUL,
TEXHUKU, He TpebyeTtca Ay6AMPYIOWNMIA HepaspyLaoWmMn KOHTPOAb. YTo
KacaTeNbHO 3KOHOMWYECKOM TOYKM 3PEHUA, TO CBAPKA JIMHEMHOrO CTbiKa B
cpegHem Ha 20% pewesne M 33 UCKAKOYEHMEM MEPONPUATUINA, KOTOpble
HeobXxoANMbI NP CBApKe 3aXN1ECTHbIX CTbIKOB - JIMHEMHbIN CTbIK BbIXOAUT B UTOTE
B pa3bl gewesne. Mpu CBapKe NMHENHbIX CTbIKOB AedEKT CMELLeHUA KPOMOK
cBegeH K MUHUMYMY, MPWU YCAOBUM 4YTO KOHUbI Tpyd He aedopmMupoBaHbl,
cnefoBaTeNIbHO 3KCNAyaTaUMOHHAA HAaLeXHOCTb YBENMUYMBAETCA NO CPABHEHUIO
CO CBApKOW 3axNeCTHbIX CTbIKOB, U BBISBJICHO pEIICHUE IO TOBBIIICHUIO
AKCIUTYaTallMOHHOM HAJIEKHOCTH BHYTPHIIPOMBICIOBBIX HE(PTEIPOBOJOB 3a CYET
3aMEHbI 3aXJIECTHBIX CTHIKOB Ha JIMHEWHBIC. Pa3paboTaHbl peKOMEHJAlMU IO
COBEPIIICHCTBOBAHUIO TEXHOJIOTUM 3aMEHBI 3aXJIECTHBIX CTHIKOB Ha JUHEUHBIE MPU
CTPOMUTEIILCTBE BHYTPUIIPOMBICIOBBIX  HE(PTEIPOBOAOB. BrImomHeH pacuer
JOMyCTUMON BEJIMYMHBI CMEILEHUS KPOMOK CBapHOTO CThbIKa, B pe3yjbTare
KOTOPOIO MOXXHO cCJiejiaTh BBIBOJ UTO YCJIOBUS HAACKHOCTU CBAPHOIO CTHIKA
BBITIOJTHSIIOTCSL HAa JaHHOM YydacTke HedTenpoBoja. bwpul mpoBeneH pacuer
KOMIUIEKCHOTO TIOKa3aTessl HaJIeKHOCTU, MO pe3ysibTaTaM KOTOPOTO BHUIAHO, YTO
KOMIUJICGKCHBI TOKa3aTellb JIMHEWHBIX CTBIKOB OOJIBIIE YeM KOMIUICKCHBIM

IIOKAa3aTCJIb 3aXJICCTHBIX.
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Introduction

Management of operational reliability of in-field oil pipelines is a process of
system realization of complex of balanced measures, based on regular monitoring
of change of quality of pipes, compounds and materials under influence of internal
and external influences. The internal factors, ensuring the operational reliability of
oil pipelines, include perfection of crystal structure of metal, purity of chemical
composition, culture of melting, quality of rolled products to external-power
effects, aggressiveness of contact media, electrochemical spontaneity of cracking
of metal under tension, defects of welding, osmotic and diffusion Perokoki in
anticorrosive coverings, etc.

As you can see, the mechanism of formation of these factors is not always
available for control (for example, phase crystallization of metal) or hidden from
observation (dislocation shifts at rental). Sometimes this mechanism is prone to
anthropogenic disruptions (e.g., a calculation error) or accidental phenomena (pipe
collapse during installation). But, in any case the mechanism of management of
operational reliability requires deep scientific substantiation of operational
influences on objects of the oil transport system and knowledge of physico-
chemical regularities of interaction of these objects with environment. This
approach allows the creation of a system of management methods, the matrix of
which ensures the unification of engineering decisions in the selection of
preventive or operational measures to maintain the potential level of operational
reliability of oil transport systems as a whole.

First of all this refers to the systematization of methods on scientific
research including the organization of their phased implementation, as well as a
complex of modern instrumental techniques that provide metrological and
intellectual control of the technical condition of the existing objects.
Methodological unification of Polo The wife is the basis of systematic
generalization and improvement of monitoring techniques for the assessment of the

danger of corrosion media on the production of the strength resource of the
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pipeline, as well as for the forecast detection of the pipeline sections prone to
Stress-corrosion damage. Evaluation of the strength of tubular structures subject to
the displacement of edges in the joints of welds prone to displacement of edges in
joints of welded seams, and also to deformation or their mechanical damage.
Finally, important-management factor is the method of estimation of operational
stable of corrosion-resistant coatings designed for ensuring the long-term
operational prospects of pipes in the conditions of corrosion aggression. The
complex of these methods and their structural connection are formed on the basis
of analysis at damage of the investigated systems, as well as on the basis of the

results of laboratory, bench and industrial tests.
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1 GENERAL PART

1.1 Brief physical and geographical characteristics of the area of works

Yurubeno-Tohomskoe is a large oil and gas condensate field in Russia. It is
located in Krasnoyarsk Krai, in 280 km to the south-west from the P. Tur. It was
opened in 1982. The development began in 2009. According to the system of
geological oil and gas zoning, the Yurubeno-Tohomskoye field is located within
the Baikitskaya gas-bearing region within the Leno-Tungusskaya Petroleum
province. In tectonic terms, the local origin is timed to the central part of the
Kamovskogo Arch of Baykitskaya Anteklase. Oil and gas is associated with
carbonate and terrigenic (sandstone) sediments of the Hungarian and Rifean ages.
Recoverable reserves of Yurubeno-Tokhomskoye field are in the category C1-64.5
million tons of oil, C2-172.9 million tons, gas (C1 + C2)-387.3 billion cubic
meters. The density of oil is 0.850 g/cm3 or 34 © API. The sulphur content is 0.2%.
Paraffin content is 1%. The operator of the deposit is JSC "East Siberian Oil and
Gas Company" (included in the structure of Rosneft). In 2011, 3 horizontal wells
with a horizontal section of more than 1000 m were drilled.

1.2 Climatic characteristics of the area of works

The climate in the area works is sharply-continental with severe winters and
hot summers. The warmest month is July with a maximum temperature of up to 40

+ © C, the coldest is in February, when the temperature can be lowered to-58° C.

Table 1.1

Average monthly and annual air temperature, °C

Weather

) Year
stations | [ V | [ m | X | I
Field 20,7|18,7/10,8/0,7|,3 |52 |80 |44 |,7 |1 [11,4|194|1,5
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The average annual air temperature is -1.52C, the average annual amount

of precipitation is 598 mm per year. The greatest amount of precipitation falls in

August, the least in February.

Table 1.2

Average monthly and annual relative humidity

Month

Year

The average

Normative depth of freezing:

- For sandy soils —2.55 m;

- For loam soils —2.10 m;

- For sandy loam — 2.60 m.

The height of the snow cover reaches 82 cm.

Average monthly wind speed from 2.8 m/s to 5.8 m/sec, average annual -

3.8 m/sec.

Table 1.3

Average monthly and annual wind speeds, m/sec

Speed

Year

Speed m/sec
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The predominant wind direction is south to 21%. The largest average wind
speed is observed in the winds of Southwest direction to 5.8 m/sec.
The duration of the unfavorable period is 7.5 months: from October 5 to

May 20. Works are carried out in unfavorable period.

1.3 Prospects of the deposit
The industrial launch of the primary site of the YTF is scheduled for 2017 and
involves the entry of a long-term shelf for oil production to 5 min. tons a year in
2019. At the first stage of development in the period 2014-2019, it is planned to
drill 170 producing wells, mainly with a horizontal end, and to commission the
first start-up complex. The development of the deposit includes a gas compressor
station, oil preparation plants, an acceptance point with a capacity of up to 5 min.
tons of oil per year and other facilities. The project is almost completely provided
with design and working documentation, which gives high confidence in the
volume of planned investments for the implementation of the current stage. It
should be noted that the implementation of the project of development of the
Yurubeno-Tokhomskoye field involves obtaining a significant synergy effect from
its joint development with the Kuyumbinsky deposit. The main oil pipeline
"Kuyumba-Taishet", which construction started at the end of 2013, will allow to
connect these deposits to the pipeline system "East Siberia-Pacific Ocean" and to
increase the volume of export oil supplied by the company to the prospective Asia-

Pacific market.

Thus, the implementation of the project of development of the Yurubeno-
Tohomskoye field will have a significant impact on the growth of the economy of
the Krasnoyarsk region and eastern Siberia as a whole — provide high level of tax
revenues to the state in the next 20 years size of about 1.3 trillion. And it will have

a positive impact on the development of social sphere.
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1.4 General characteristics of the production facility

Name of the object: "Objects of arrangement of the expanded priority area of
the Yurubchenotohomskoye field. Oil pipeline UPN-2 — SRP (UPN ur-5)".

General Designer: OJSC "Tomsknipineft".

Subcontractor organization: "Tomsknefteproekt" LTD.

The technological regulations are developed on the basis of the design task
of 06.11.2014 G approved by the chief engineer of OJSC "Tomsknipineft" V.
Zkuzenkov.

This regulation is executed on the industrial pipeline of the Yurubeno-

Tokhomskoye field. The characteristic of the pipeline is given in Table 2. 1.

Table 2.1
Diameter and

Pipeline thickness of the Length, M
pipe wall, mm

QOil pipeline "UPN-2-PSP (UPN-ur-5) 325x8 16417

The system of the fishing pipeline is completely sealed, so there is no
waste in this production. Only emergency emissions of the transported product are
possible.

For the construction of the pipeline "UPN-2-PSP (UPN-ur-5)" the pipes of
seamless high corrosion resistance and chlamydia, from steel of the 13HFA brand,
the class of durability to 52 for the development of the deposits of OAO "Rosneft"
were adopted.

The shaped parts of the oil pipeline are similar to those of the 13HFA steel
pipes, i.e. the mechanical properties of the metal finished parts meet the

requirements of the main pipe metal.
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For the underground laying of the pressure pipeline pipes are supplied
with the factory corrosion-resistant coating of the reinforced type with the
maximum operation temperature plus 60C, with a thermal insulation layer of
Polyurethane foam 50 mm thick, with a protective shell of Corrosion-resistant
polyethylene coated steel.

The decision on the use of pipes with a factory thermal insulation layer of 50
mm thick polyurethane is provided by:

- To prevent the temperature reduction of the transported product;

- For elimination of thermal influence of the transported product in the zone
of distribution of Eternnoman soils: prevention of disturbance of temperature
balance of soil thickness and thawing of existing arrays of perennial rocks.

Coatings should withstand external effects without flaking, delamination and
cracking in the temperature range:

- In storage from minus 60 to plus 60 ° C;

- At carrying out of loading-unloading works and transportation of insulated
pipes-from minus 50 to plus 60 ° C;

- At carrying out of construction-assembling and packing works-from minus
45 to plus 50 ° c;

- At operation — from minus 20 to plus 60 ° C.

Anti-corrosion insulation of the surface of the shaped parts is accepted: with
an external corrosion-resistant coating of reinforced type with a maximum
operating temperature plus 60 ° ¢, with a thermal insulation layer of 50 mm thick
polyurethane foam, with a protective shell of steel with anti-corrosion polyethylene
coating

For external protection of weld joints Zone Underground Mounted pipes are
applied materials on the basis of bitumen-polymer mastics complete with an
external non-detachable Heat Shrink Coupling.

For thermal insulation of welded joints (pipe-pipe) and shaped parts (pipe-

elbow/transition/tee) with the factory insulation of polyurethane foam are provided
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sets of thermo-insulation welded butt joints thickness of 50 mm, width 600 mm
(CTS 325- PPUM50-MP).

Elevated areas of the pressure oil pipeline and shaped parts that do not have
a factory heat-insulating coating, heat isolate according to SP 61.13330.2012.
composition of thermal insulation:

Mats from staple fiberglass URSA brand M-25 thickness 80 mm, sealing
ratio-1.33;

Cover layer on top of the insulation-steel thin-sheet galvanized thickness of 0.5

mm according to gost 14918-80.

Thermal insulation is provided on the nodes of start-up and reception of
ODS and knots of valves Ne Ne 1-6.

The fittings are thermally insulated with SAS plug-in boxes. The boxes
consist of a shell (galvanized steel) and a heat-insulating layer (GOST 21880-
2011).

The class and category of the industrial pipeline are determined in
accordance with the requirements of GOST R 55990-2014 and SP 34-116-97.

The oil pipeline "UPN-2-SRP (UPN-ur-5)" refers to the Il class (hominal
diameter 300 mm) in accordance with GOST R 55990-2014 p. 7.1.3 and SP 34-
116-97. Depending on the purpose of the pipeline in accordance with table 3
GOST R 559902014 the oil pipeline is classified as M1-"normal™ (according to
table 7 SP 34-116-97 -111 category).

According to table 1 Guest P 55990-2014 the transported product belongs to

category 7 (flammable non-toxic product — oil).

The sections of the pipeline depending on their characteristics (conditions
of passage of the route) and the category of the transported product according to
the requirements of table 4 GOST P 55990-2014 are classified in the following

category:
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- The passage through the River Yurubchen — the channel part of the rivers,
the width of the water mirror in the low flow of 25 m and more, coastal areas
with a length of not less than 25 m each (from the Srednemezhennogo horizon of
high waters), floodplain on the horizon of high waters 10% of security, and plots
of 1000 m from the borders of the HHW 10% of security-category C ("average");

- Intersection with the road, including areas of 25 m on both sides of the
sole of the embankment or the excavation of the Earth's cloth-category C
("average");

- Intersections with underground communications within 20 m on both
sides of the crossed communication — Category C ("Medium");

- Nodes of start-up and reception of means of clearing and diagnostics
(further MCD), knots of linear stop reinforcement, and also adjoining areas in
length not less than 250 m in each party from borders of a node-category C
("average");

- Section of the pipeline on the approach to the territory of the UPN within

250 m from the fencing of the site-category C ("average");

- Intersection with the overhead power lines up to 20 Kv(kunosar), including the
areas of length not less than 1000 m in both sides of the intersection with the OPL
according to 2.5.290 PUE-7 are assigned to category Il, which corresponds to
category C ("average") of GOST R 55990-2014, table 4.

113



According to OPL 51-3/2.38-85, depending on the nature of the

transported environment, the oil pipeline group is 1.

In accordance with SP 34-116-97, there is 100% non-destructive inspection
of welded compounds by radiography, as well as duplicating control by ultrasonic
method of joints of welding of reinforcement, connections of pipelines,
overlapping.

According to SP 34-116-97, a periodical cleaning of the inner cavity is
necessary to restore the pipeline throughput by removing paraffin, sand, water
and gas clusters, as well as various mechanical impurities. To this end, the
pipeline "UPN-2-SRP (UPN-ur-5)" provides for the cleaning of the cavity by means
of the removal of sewage treatment and diagnostics, for this purpose are
provided for the launch/reception of ODS. Cleaning products and oil from the
starting and receiving chambers are collected in drainage tanks and then pumped
into a tanker. From the tank it is equipped with the pump, the cleaning products
are pumped into the tanker and taken out for disposal on the slag-pit of the
Yurubeno-Tokhomskoye field.

To assess the effectiveness of anti-corrosion measures and the speed of
corrosion processes on the pipeline is a knot of corrosion rate control. The
corrosion rate control unit consists of a sample of witnesses installed in the
pipeline through a valve with a latch for 12 months. Residual corrosion rate is
measured by dipping the witness samples into the inner cavity of the pipeline,
and the specimen witness must be made of the same steel grade as the main
metal, the pipeline corrosion rate is determined by measure the weight of the

specimen, or to change its internal resistance.
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Sections of the pipeline at intersections with road roads and
underground communications are laid in a protective case of a pipe with a
diameter of 720 x10 mm, manufactured according to the Group D GOST 10705-
80, with a diameter of not less than 200 mm more in relation to the diameter of
the original pipe, according to the requirements of GOST P 55990-2014.

The protective insulation of reinforced type in accordance with the design

Ne 15 according to table 1 GOST P 51164-98:

-Primer "Primer NK-50";

- Polyester Tape "Polylen 40-L1-63" thickness 0.63 mm;

- Wrapping Sticky Polyethylene "Polilen about 40ABOUT-63" thickness of
0.63 mm,

The places of reinforcement placement on the pipeline are defined in
accordance with the technical specification for design and requirements of RD 39-
132-94, based on the operational necessity and conditions of reducing the harmful
impact on the environment in the event of an accident. On the pipeline route
"UPN-2-PSP (UPN-ur-5)" There are valves:

- PC 2 + 69,13. ODS launch site with 8.0 m3 drainage underground
capacity;

- PC 32 + 34,57 valve Unit Ne 1 (UZ Ne 1);

- PC 38 + 60,00 Ne 2 shut-off valve unit (UZ Ne 2);

- PC 64 + 22,00 valve Unit Ne 3 (UZ Ne 3);

- PC 66 + 79,00 Valve Unit Ne 4 (UZ Ne 4);

- PC 135 + 42,00 valve Unit Ne 5 (UZ Ne 5);

- PC 146 + 75,00 valve Unit Ne 6 (UZ Ne 6)

- PC 160 + 47,14. ODS reception unit with drainage underground capacity

of 8.0 m3 and corrosion rate control node.
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The reinforcement is selected for the maximum working pressure that can

occur in the pumping system. The number and mark of valves applied on

pipelines are presented in table 2.2.
Table 2.2

Name

Quantity,
PCs.

Weight Unit,

KG

QOil pipeline “UPN-2-PSP (UPN-ur-5)”

Valve steel Wedge DN 300 mm, RN 4.0 MPA with
electric drive in explosion-proof performance, flange.
Shutter tightness class "A" according to GOST R
54808-2011. Wednesday — Oil and gas mixture,

450,0

The crane of a spherical overhead installation under
welding DN 300 mm, RN 4.0 MPA, with the electric
drive in explosion-proof performance. Shutter
tightness class "A" according to GOST R 54808-2011.
Wednesday — QOil.

820,0

Valve steel Wedge DN 150 mm, RN 4.0 MPA with
electric drive in explosion-proof performance, flange.
Shutter tightness class "A" according to GOST r
54808-2011. Wednesday — Oil and gas mixture.

112,0

The crane of a spherical overhead installation flange
DN 100 mm, RN 4.0 MPA, with manual control.
Shutter tightness class "A" according to GOST R
54808-2011. Wednesday — Qil.

123,0
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Quantity, |Weight Unit,
Name
PCs. KG

The crane of a spherical overhead installation flange
DN 80 mm, RN 4.0 MPA, with manual control. Shutter
tightness class "A" according to GOST R 54808-2011. 6 63,0
Wednesday — Oil.

2.1 Operational reliability of internal oil pipelines.

The management of operational reliability refers to a set of organized methods of
influence, formed on the basis of information about the strength of the internal
oil pipeline and aimed at maintaining or increasing its Efficiency and durability.
Implementation of this program is the goal of management, the effectiveness of
which is determined by the orderly structure of control methods of influence. The
complex of these methods and their structural connection is formed on the basis

of EnAlifor the reasons of accidental destructions of investigated systems.

An important control factor is the strength resource of the pipeline pipes. This
figure depends on metal defects, which can be born both in the process of its
production and under the influence of factors of exploitation. These defects
include corrosion damage (electrochemical effects of the external environment),
violation of the shape of the pipe section (external mechanical impact), non-
metallic inclusions (metallurgical defect), internal stratification of the metal (
Defect of rolled steel), formation of cracks (repassivium steels or ionic hydrogen
expansion at deformation voltage of crystal lattice of metal). At the same time
there is a strict normative base of rejection of pipes on the factor of their defect
in accordance with the requirements of industrial safety. However, the methods

of management of strength factors taking into account actual operating
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conditions in order to select priority measures to ensure the technical reliability of

the oil transport facility in

Generally remain unexplored to the fullest extent. This aspect of management is

treated as an independent task.

Finally, the operating reliability of the intra-field oil pipeline is largely determined
by the quality of the corrosion-resistant coatings of the pipeline pipes. As such
coatings at the first stage of the construction of oil pipelines were used bitumen
compositions, the main drawback of which is the loss of adhesion to the metal
under the action of Cathone sewn, low mechanical strength of the bitumen shell
and Short service life (5... 7 years). In the second stage for external insulation
used polymer tapes, produced in the form of coils. High manufacturability of tape
winding on pipes in the route and factory conditions has ensured wide use of
these materials in practice (about 70% of trunk oil pipelines in diameter 1020...

1420 mm are insulated with polymer ribbons).

However, their service life was also short-lived (12... 15 years), resulting in the
need for a significant amount of labour-intensive work on the re-insulation of
waste coatings. In these conditions there is a new type of anticorrosion
protection, which is a multilayer polymer coating of the pipes of factory
manufacture. The advantage of this anticorrosive coating is the industrial method
of its application, providing high adhesion strength and the possibility of selection
of chemical or composite composition of the polymer shell. The established

service life is declared equal to 20... 25 years.

However, due to the novelty of the method and lack of sufficient experience in
the use of such coatings, the methods of managing their operational reliability

have not been developed.
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Thus, the system of management of operational reliability of infield oil pipelines is

a complex of methods of regulating estimation, forecast and regulation:

- Processes of electrochemical corrosion of metals;

- Stress-corrosion cracking;

- Strength reliability of welded joints; Residual resource of pipeline pipes;

- Resistance of corrosion-resistant polymer coatings.

Perfection, generalization and adaptation of these methods for formation of the
system of management interoperability reliability of infield oil pipelines are the

purpose of the present work.

2.2 Operational reliability of welded joints

The operational reliability of the weld joint is considered sufficient, provided that
the level of its current strength exceeds the level of the limit state by some
multiple normalized value, which is called the normalized coefficient Safety
factor. It is clear, therefore, that if the current factor of safety exceeds the value
of the normalized factor of safety, then the operational reliability of the weld joint
is currently secured. Thus the difference of strength indices corresponding to
values of the current and normalized coefficients of safety factor, represents a

strength resource.

Until then. As long as the strength resource is not exhausted, the weld state can
be characterized as non-hazardous, when this resource is exhausted — as
critically unacceptable. It follows that by controlling the level of the strength
resource and supporting it, you can control the specified level of operational

reliability. This allows to predict the development of the operational situation and
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optimize the schedule of repair work on the principle of their system precedence,

along with the exception of premature or irrational costs.

2.2.1 Defects of welded joints and their classification

During fusion welding the formation of various defects is determined by the
interaction of liquid and solid metals, as well as metals with gases and slag.
Heating, melting, evaporation, crystallization and cooling of metal, phase
transitions of a substance, interaction of various components — all these and
many other processes, characteristic for welding, create conditions for formation

of defects in a welded connection.

Classification of defects of welded seams is made on the grounds determined by
GOST 30 242-97 "Defects of connections at welding of metals by melting.
Classification, designation and definitions ". According to these characteristics, all

defects of welds are divided into six groups:

1. Cracks are the discontinuities caused by a local seam rupture that can result

from cooling or load action.

2. Pores are free-form cavities formed by gases that are detained in molten metal.

3. Solid inclusions — foreign substances of metallic or non-metallic origin in weld

metal

4. Notsplice and Neprovar.

5. Seam violation is the deviation of the shape of the outer weld surfaces or the

connection geometry from the established value.

6. Other defects that may not be included in groups 1 to 5.

The main types of defects of welds, which arein the current work.
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2.3 The Impact of defects on operational reliability and strength of welded joints.

In any welded construction due to high-temperature heating of metal at welding
there are residual stresses. Therefore, the defects in the weld joint and in the

weld metal have different effects on its strength resource.

The negative impact of cracks on the working capacity of welded joints is due
primarily to the fact that the size of cracks in the operation of the structure
gradually increases, especially when exposed to dynamic loads. The mechanism of
origin of cracks consists in intergrain sliding of original crystalline defects in the
form of clusters of dislocations of dislocation, multiplying under the influence of
dynamics of cyclic stresses. Merging these clusters to a certain critical size leads
to the formation of a crystalline void, the walls of which lose the crystalline link:
there is a germ of microfractures, progressing under the influence of external
static and dynamic Loads. This progressive development can cause spontaneous
destruction of welded structures. The danger of the existence of cracks in a
welded joint is also in the fact that they, being flat type defects, are difficult to
detect by known methods of control, which are used in certification of quality of

welds.

Thus, the negative impact of cracks on the strength of welded joints is not in

doubt.

A slightly different picture is observed when assessing the effects of pores and

non-metallic inclusions.

The majority of researchers studying the influence of pores on the strength of
welded joints, come to the conclusion that the presence of pores in the weld
metal practically does not reduce its static strength to a certain limit. In particular,
for the bottom of the carbon steels this limit is about 10% of the cross-sectional

area of the seam, for perlite steels-

121



6... 8%, for aluminum alloys-3.6%.

At the same time, in a real weld joint the coefficient of stress concentration for
gas pores increases as the pores approach the weld surface. Increase of stress
concentration with decreasing depth of defect occurrence is accompanied by
significant decrease of bearing capacity if distance from the pore boundary to the
specimen surface is less than 10% of its thickness. At a greater distance, the load-
bearing capacity remains constant and depends only on the reduction of the weld
section by pores. However, the pore-surface chain can be considered when
determining the bearing capacity of the weld joint as a crack. If there is a group
porosity (chains, clusters), a more drastic reduction in the bearing capacity of the

weld joint occurs if the pore chain is perpendicular to the load action line.

Slag inclusions are volumetric defects without the definite geometrical form, but
having sharp branches. In this case the calculation of stress concentration is very
difficult, and the impact on strength they occupy an intermediate position
between the cracked (non-proar, non-melting) and volumetric rounded porovymi

defects.

The coefficient of stress concentration in the presence of slag inclusions in the
seams can be tok= 2, 5.. 6. In addition, it is noted that in the presence of non-
metallic inclusions with a modulus of elasticity greater than that of steel ( such as
Nitridy, Alumina, etc.), there is no concentration of stresses in the vicinity of such

defects.

At the ratio of modules of elasticity of inclusion and become less than one, the
value of stress concentration depends on the size of inclusion and its location in
cross section of the seam. At the same time the presence of slag inclusions,

occupying up to 10% of the cross-sectional area, the strength of the weld metal is
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almost unchanged, and the greatest danger is the group defects located at the

surface of the seam, which is typical for the pores.

The effect of non-metallic inclusions on the cyclic strength of welds is manifested
in the number of cycles of more than 104. With fewer load cycles, the fatigue
resistance of the weld that contains the inclusions is almost indistinguishable

from the strength of the base metal.

In addition to the stress concentration, the presence of non-metallic inclusions in
the weld metal can contribute to the forming of other defects. For example,
sulphide inclusions, which often have a melting point below the metal
crystallization temperature, cause the formation of hot cracks; The presence of

nitrids in the weld metal increases its propensity to aging.

Non-provars, undercuts and non-melting, being flat defects, create a significant
concentration of stresses and significantly reduce both the static and dynamic
strength of the weld joint. Such dependence is observed for the most various

materials.

Especially noticeable these defects affect the dynamic strength. Even small-size
non-provary (10% of section thickness), located at the root of the seam, reduce
the resistance of fatigue by two times. This is due to the fact that the root
neprovar, as a rule, ends in the weld metal branches that have the appearance of

cracks.

In the presence of internal non-provars and nonmelting in welded joints, the
bearing capacity decreases less significantly and depends on the ratio of the
mechanical properties of the main and deposited metal, the geometric
dimensions of the weld bead and the defect, from the place In thepileConnection.
In particular, calculations made on analytical dependences have shown that in a

soft layer (mechanical characteristics of a welded joint, lower than at the basic
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metal) defects, Located in the center of the seam, reduce the bearing capacity
more noticeably than the same defects at the fusion boundary. In a rigid layer
(mechanical characteristics of a welded connection not lower, than at the basic
metal) The arrangement of defects is shown in the opposite way. In the
conditions of real geometrical parameters of internal non-provars and non-

melting coefficient of concentration is not less than QC > 6.0.

The shape and outer dimensions of the weld are affected in no small degree by
the weld joint strength. Analysis of analytical solutions [54] shows that the
parameter most strongly influencing the stress concentration is the radius of butt
fillet of the weld with the main metal. At the same time in welded joints made by
hand arc welding without additional specialized measures, the concentration of

elastic voltages can reach KK= 4.0.

Thus, the considered defects of welds differently affect the strength resource and
the operational reliability of welded structures. The most dangerous are cracks
and non-melting, the presence of which in the structure of the weld is

categorically inadmissible.

The experience of the operational monitoring of annular welded connections of
pipelines shows that the rejected welds, as a rule, have not one, but several
different defects, not corresponding to the existing norms of the requirements

which The quality of their performance.

In this regard, there is a need for the development of calculation criteria that
allow to carry out the analytical substantiation of the strength resource of such

welds, which in principle characterizes their current degree of danger.

The most accessible method of normalization of defect of weld seams is based on
comparison of calculation coefficients of stress concentration, depending on the

form of welded with the integrationand the revealed defects. Method based on
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Position that the destruction of welded compounds arises from the stress
concentrators, the concentration coefficient of which in the elastic area is the

maximum.

With this approach, all technological defects, as well as the shape of the seam are
considered as independent concentrators of stress, and the calculated evaluation
of the strength resource of the weld is performed on the defect that creates the
highest concentration. For example, if the weld joint has an offset of edges for
which the coefficient of concentration al = 1.8, and the internal pores with a
concentration coefficient of a2 = 2.0, the degree of danger of the weld should

Determined by the presence of pores.

If al > 2.0, the calculation should take into account the offset of the edges, i.e. in
this case, the Brakovka internal defects from strength positions is not

appropriate.

Thus, for the calculation of the strength resource or the degree of danger of the
weld, it is necessary to: identify defects that exceed the permissible size of the
existing normative and technical documents; Calculate the coefficient of stress
concentration for the revealed defects; Highlight the most dangerous defect in
the magnitude of the stress concentration coefficient; Calculate for the selected
defect its permissible size or the value of the stress-strain state and evaluate the

strength resource or the degree of danger of defect.

However, for weld bead defects that are characterized by edge offsets, the
existing recommendations do not take into account some of the characteristics of

forming the weld field.

The edge offset is one of the most common defects in the ring joints of the

process and trunk gas pipelines. The appearance of this defect is due to the
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difference in diameters of the connected pipes, their oval and assembly errors. It

is almost impossible to avoid such defects.

The stress-strain state in the area of weld joint with the mixing of edges has been

widely researched both experimentally and analytically.

As for the mixing of edges in the annular joints of pipelines, it is established that it

leads to the appearance of additional stresses of the edge effect.

At the same time, the maximum additional stresses operate perpendicular to the
section plane passing through the weld seam, and quickly fade away from its axis.
This does not take into account the multithickness of welded joints. Meanwhile,
in Systems of VNU and TETRRIVNO and technological pipelines this type of defects

has the predominant value.

Thus, improvement of the method of forecasting the strength resource of welded
joints of the pipeline pipes with the mixing of edges and taking into account the
heterogeneity of welded elements is one of the main tasks of this work, allowing
Ensure the completeness of the system of management of the operational

reliability of infield netfeducts.

2.4. Edge offset forms and reliability condition.

One of the most common and easily detectable defects of the annular joints of
pipelines is the displacement of the edges of their ends relative to each other in a

transverse direction with the appearance of the pipe eccentricity.

The experience of inspection of weld joints with edge offsets shows that the main
reason for their occurrence is a noticeable difference in the size of the outer
diameter and the wall thickness of welded elements, which indicates insufficient

control at the stage of pipe sorting When preparing them for installation.
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However, in some cases, the offset of the edges is the result of insufficient

alignment of the weld bead elements.

In -line pipelines are characterized by welded joints of two types:

With the same wall thickness (the wall thickness of welded elements differs by no

more than 5%);

With different wall thicknesses (the wall thickness of welded elements differs by

more than 5%).

The possible form of offset of the edges of the ring weld of equal-thickness pipes

is presented in Fig. 5.1

At welding of elements with different thickness of a wall (as a rule it is welded
connections "pipe-elbow") due to non-sonality of joined elements and deviation
of their external diameter from nominal size, different positions of butt ends of
welded elements are possible Pipe. The forms of these shifts are presented in Fig.

5.2

As you can see from the figure, with the ideal alighment of the two joints, the
outer surfaces of their edges completely coincide, and the internal-form a ledge
(Fig. 5.2, a), which in itself represents a concentrator of stresses and essentially is

Undesirable mounting element.

At infringement of a coosnosti of welded joints arises (fig. 5.2, B... E) Polyvariance
of possible offsets of the edges, the size and shape of which have a determining
value on the stress-strain state of the weld in the current operating loads and

impacts.

The allowable level of the stress-strain state of the weld is set inaccordance

withtherequirements for pipelines in their design.
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The allowable mixing of weld edges is determined based on the level of the

stress-strain state of the weld bead caused by the current loads and impacts.

Then the condition of the weld joint with the mixing of edges will be defined in

the form of inequality:

Apmax<[4A], (5.1)

where AfMax -the maximum actually measured offset of the edge of the weld

joint;

A - allowable offset of edges for the weld in question, calculated based on actual

equivalent stresses .

Fig. 5.2. scheme of possible position of different elements in welding

and -position of welded elements without edge displacement;B-D-position of
welded elements with edge offsets;1-outer surface of weld elements2nd-inner
surface of weld elements; Aabout-thickness of the wall of the elbow; AT-pipe wall

thickness; Al_Al'-Outer and inner blending of weld edges, respectively

When calculating the allowable offset of the edges, the actual data on the
dimensions of the connected elements (outer diameter and wall thickness), the
size of the edge displacement, the mechanical properties of the material specified
in the technical Conditions or certification documents for the supply of pipes and

fittings, or obtained experimentally non-destructive methods of control.

The calculation of allowable blending of edges is based on the condition of the

defect-free weld condition.

2.5 Recommendations on replacement of overlapping joints on linear.
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Consider the section of the route of the pipeline "UPN-2-PSP" from PK27 + 00 to
PK28 + 00

During the welding of this area 13 joints were produced, 2 of which are
overlapping, the rest are linear. At welding of the overlapping dust joints the

following measures on VN 009-89 are carried out:

- The works were carried out in summer during the day;

- The installation of the overlap was carried out in the presence of the foreman

with the subsequent compilation of the Act (VN 012-88);

- As the pipeline was in a trench, in a place of connection of pipes it is necessary
to prepare priyjok which sizes should freely provide work on welding, control and

subsequent isolation of a joint.

- In Hode work was made 2 cuts, after which it was necessary to remove

insulation at a distance of not less than 150 mm from the place of welding;

- One of the ends of the pipeline prepare in advance for welding and stack on

supports in height 50-60 cm on the axis of the pipeline;

- The scourge, which forms the other end of the pipeline, is hung next to the first
and makes the marking of the place of cut. The cut line marking should be

performed only with the help of a template to avoid formation of a joint;

- The docking of pipes with the use of external centrator carry out by lifting of the
trimmed braided line by pipe-stackers on height not more than 1.5 mat a
distance of 60-80 m from the end of a pipe; At the expense of elastic

deformations the trimmed end sag, that allows to combine one end with another;

- It is not allowed to build a pipe for lifting at the location of welded ring seams;
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- Adjustment of the gap in the joint is carried out by changing the heightof

thewire pipe stacker.

- To ensure the required clearance or co-axial of the pipes, it is forbidden to pull
the pipes, bend them with force mechanisms or to heat them outside the weld

zone, and it is strictly forbidden to boil any additives.

- Assembling of various thick pipes is not allowed during the installation of the

overlap.

- The welded joints of the overlap are not allowed to leave unfinished.

- Preparation of a place of a overlap with cleaning and preparation of edges on a

technological map is carried out;

- Perform a duplicate non-destructive ultrasonic method with the subsequent

compilation of the Act.

At welding of overlapping joints often there is a defect of edge bias that leads to

deterioration of operational reliability of welded joints.

In comparison with the sweeping joints, linear does not require additional

equipment, and the following actions will be excluded:

- Works are performed at any time of the day;

- Joint welding is performed on the trench seam;

- Ability to exclude pipe cuts;

- The insulation is carried out on the trench;

- No pits and supports are required in the trench;
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- Pipe docking can be performed by a pipe stacker at a distance of up to 6m;

- It is impossible to build in places of welded joints;

- Welded joints are allowed to be left unfinished only for one day after the end of
the working day or when the work is stopped, if the number of completed seam
layers corresponds to 2. If the number of layers does not match 2, the seam must

be cut and welded again.

- Simple stripping of the factory edges is enough;

- There is no need to duplicate the control of the Ultra sound.

In conclusion of comparison of linear and overlapping joints it is possible to tell,
that linear joints less labour-intensive, it is required less units of technics, it is not
required duplicating non-destructive control. As for the economic point of view,
welding of a linear joint on the average is 20% cheaper and except for the actions
which are necessary at welding of overlapping joints-the linear joint comes out in
the end at times cheaper. At welding of linear joints the defect of edge offset is
reduced to a minimum, provided that the ends of pipes are not deformed,
therefore operational reliability increases in comparison with welding of

overlapping joints.
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