MHAHUCTEPCTBO
CTPOHUTEJIbCTBA H KAJTNINHO-KOMMYHAJIBHOI'O
X0351i1CTBA POCCUMCKOM ®EJTEPALINNA

(MHHCTPOM POCCHUN)
ITPUKA3
or & Eittrir F 201k Ne ffg’/jﬁ;
Mockga

06 yTBepxaeHnu cBoAa npapui «TpybonpoBoab! MarucTpaibHbIe
H NpoMBbIC/IoBbIe A4 HedTH H rasa. HenpiTanus nepen caavel NocTpOEHHBIX
00BEKTOB»

B cootBercTBUM ¢ IlpaBuinamMu pa3spabOTKH, YTBEpXKIEHHS, OIyOIMKOBAHHS,
U3MEeHEeHHs Y OTMEHBl CBOJOB IIPaBWJ, YTBEPXKICHHBIMH ITOCTAHOBJICHHEM
IIpaButensctBa Poccuiickoii @enepaumu ot 1m0 2016 r. Ne 624,
mommyHkToM 5.2.9 myHkra 5 Ilomoxenus o MHHHMCTEPCTBE CTPOMTEIBCTBA
¥ KHIMIIHO-KOMMYHAJIBHOTO Xo3siictBa Poccuiickoit @enepanyy, yTBEPKIECHHOTO
nocraosnenreM IlpaButensctsa Poccuitckoit ®enepaimu ot 18 HostOpst 2013 1.
No 1038, mymkrtoMm 159 IDmana pa3pabGoTKM H YTBEPKACHHS CBOIOB IPaBHII
¥ aKTyaluM3alli¥ paHee YTBEPXKIEHHBIX CBOJOB IpPaBHUJ, CTPOUTEJIBHBIX HOPM
u npaswi Ha 2015 r. ¥ mIaHOBEIM meprox x0 2017 T., YTBEPXKACHHOTO NpPHKA30M
MHUHKCTEPCTBA CTPOUTENLCTBA U KHIIUIIHO-KOMMYHAJIBHOTO xo3siictBa Poccuiickoi
®eneparuu ot 30 wmons 2015 r. Ne 470/mp (B pemakuuu npukasa MuHucTepcTBa
CTpOHTENHCTBA M IKHANHIIHO-KOMMYHAIIBHOTO XO3SHCTBA Poccuiickoit ®enepanuu
oT 14 centa6ps 2015 1. Ne 659/mp), n p M K a 3 bI B A 10:

1. VTBepAUTh ¥ BBECTH B JeHCTBHE 4epe3 6 MecsleB CO JIHsA HM3JaHHs
HACTOSIIEro MpHKasa NpuiaraeMelil cBoj mpasui « TpyOomnpoBOabl MarucTpaibHbIE
¥ IpOMBICTOBEIE 1 HedTn 1 rasa. VcmbITaHus mepex craded MOCTPOEHHBIX
0OBEKTOBY.

2 JlemapTaMeHTy TpaJoCTPOUTENbHOM NESATEBHOCTH M apXUTEKTYPBI
MHHHCTEPCTBA CTPOUTENLCTBA M JKUIHIHO-KOMMYHAITBHOTO X03s#cTBa Poccuiickoi
denepanuu:

a) B TedeHUe 15 OHEH co AHA M3MaHUS IIPHKa3a HalpaBUTh YTBEP KIEHHBIN
cBoj mpaBmit «TpyOonpoBOabl MATUCTPAIBHBIE U IPOMBICIIOBBIE IJIST HedTH U rasa.
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UcnpiTaHust Iepel  coavyedl  IOCTPOEHHBIX  OOBEKTOB»  Ha  PETHCTPaIlHIo
B (heIepabHEIN OpraH HCIIOTHUTENFHOR BIaCT! B C(epe CTaHAapTH3aLHH;

6) obecreuuTs OIYOINKOBaHHE HA OGULMAIBLHOM CauTe MuHuCcTEPCTBa
CTPOMTENBCTBA M IKHMJIUIIHO-KOMMYHAJIBEHOT'O xo3siictea Poccuiickoit Penepanuut
B HH(OPMAIMOHHO-TEIEKOMMYHHUKAIMOHHOM  CETH «MuTepHeT» - TEKCTa
yTBepKIeHHOro cBofa mpasun «TpyOompoBOJbI MaruCTpalbHBIC U IIPOMBICIIOBBIE
m1a HebpTH U rasa. FVIcmeiTaHHS IIEpen cradeil TOCTPOEHHBIX OOBEKTOB)
B aJIeKTpoHHO-IMdpoBoil popme B Teuenue 10 IHEW co OHS perucTpaluy CBOAA
npaByN (eiepalbHBIM OPraHOM UCTIONHUTEIbHOM BIACTH B chepe cTaHIAPTU3ALUH.

MuHuctp ” B.B. fkymes
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NMpeancnoBue

CBepneHuns o cBoae npaBusn

1 NCMONMHNTEJIb — AkumoHepHoe obuwecTBo «BcecotsHbin Hay4Ho-
nccrneaoBaTenibCKMM  MHCTUTYT N0 CTPOUTENbCTBY,  SKCNyatauuu
TpybonpoBogoB u ob6bektoB TOK — uWHXMHUPUHIroBas HedpTerasosad
komnanusa» (AO BHUNCT)

2 BHECEH TexHunyeckum komuTeToM no crtaHgaptmsaumm TK 465
«CTponTencTBO»

3 noaroToBIEH K YTBEPXKOEHUIO [enapTamMeHToM
rpagoCTpOUTENBHON  OEATENbHOCTM U apxuTekTypbl  MwuHucTepcTBa
CTpouUTenbCTBa U KUMULLHO-KOMMYHanbHOro  xossncrea Poccuinckon
®epepaumm (MuHcTpon Poccun)

4 YTBEP>XIOEH npukazom MuHuctepctBa CTpoUTENbCTBA U XUSTULLHO-
KOMMYyHarnbHOro xossancrea Poccunckon degepaumm oT 4 ceHTabpsa 2018 r.
Ne 556/np n BBeageH B gencteme ¢ 5 mapta 2019,

5 3APEMMCTPNPOBAH depneparnbHbIM areHTCTBOM no
TEXHUYECKOMY perynmpoBaHuto nu metponorun (PocctaHgapT)

6 BBEJIEH BINEPBbIE

B cnyyae nepecmompa (3amMeHbl) unu omMeHbl Hacmosiujeeo ceoda rpasusl coomeemcemeytowee
ysedomrneHue bydem onybnukogaHo 8 ycmaHoerneHHoM ropsidke. Coomeemcmeyrouwias UHopmayus,
ysedomrieHUe U meKCcmbl pasMewarmces makxe 8 UHghopMmayuoHHOU cucmeme obujeeo Mosib308aHuUs — Ha
oguyuanbHom catime paspabomyuka (MuHcmpou Poccuu) e cemu UHmepHem

© MwuHcTpon Pocenn, 2018

HacTtoAwmn HOpMaTUBHbBIA OOKYMEHT He MOXeT ObiTb YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U
pacnpocTpaHeH B KayecTBe oduuManbHOro usgaHus Ha Tepputopum Poccuiickon ®epepaumn 6e3
paspelweHuna MuHcTpos Poccun



CM 411.1325800.2018

CopepxxaHue
1 OBNACTb NMPUMEHEHMS. .....ccuvuieeeeeiiiiieeeeeeaiiaeeeeeeaata e e e eeeatnaeeeeeesnnaaeeeennnns
2  HOPMATUBHBIE COBITKM ...evuiiieiiieeeiie e et e et e et e et e e et eeeaa e e e eaa e
3 TEPMUHDBI Y ONPELAECITIEHNSA ....uueieiieeeeiie e et e e et e e e et e e e et e e e et e e e eaneeeenns
4 OBO3HAYEHMNE N COKPALLEHMS....uuueeeeeeriieeeeeeetieeeeeeeaiseeeeeannn e e eeeennnneeas
R O L TN L TN g (oY [0) =) x < [P
6 OumncTKa NONOCTU TPYOOMPOBOLA ... . cievineeeitieeeeiiieeeeteeeeetneeeeaaeeeeannaeeas
6.1 OCHOBHbIE TPEOOBAHNSA U CMTOCODOBI OUMUCTKM .....ceeveeeerneeeieeeiieeeaaeeans
6.2 [MpoTArMBaHNE OYNUCTHOTO YCTPOMCTBA ..vuunneeeerrrineeeeeeiineeeeeesinnnaeeeens
6.3 [Mpogyska TpybonpoBoaa C MPOMYCKOM MOPLUHS ....ceevvvnneeeeeerinnannee
6.4 [Mpogyska TpybornpoBoaa 6e3 MPonycka NOPLUHS ........vueeeeeerrennnnnee.
6.5 [Mpogyska TpybornpoBoaa c NpUMeHEHNEM KOMMPECCOPHbIX

1Y =12 o= o /G
6.6 [MpombiBka Tpy6onpoBoLa C NPOMYCKOM MOPLUHS ..ccvvvveeeeeeeeeinnaenee,
6.7 [MpombiBka TpybonpoBoga 6€3 NPONyCKa MOPLUHS.........veeeeerrennnnnnne.
7  KOHTpOsb NpOXogHOro ce4YeHUst TPYOOMPOBOOA .. . .cevevreeneeeeeeiiineeeeennnnnn
8 WcnbiTaHusa Ha NPOYHOCTb M NPOBEPKA HA FEPMETUYHOCTD .vvvveeeeeeennn.
8.1 OcHoBHble TpeboBaHNA N METOAbI UCTIBITAHUM .....ccvvueeeeeeiiieeeeeennnns
8.2 [NOPABIINYECKUE UCTIBITAHUST ..c.uevneeiieeiieeieee e ee e e e e e e e eenns
8.3 MWcnbiTaHna Tpybonposoaa ¢ npyMMmeHeHMeM MeToga cTpecc-TecTa.
8.4 T[THEBMATUYECKME NUCTIBITAHUS ..cvvneeiiineeiiieeeeiie e e et e e e eeanes
8.5 KOMOMHNPOBAHHBIE UCTBITAHUS ....ceevvieeiiiieeeeiieee et e e etie e e e e e eaaaaes
8.6 MWcnbiTaHna Tpybonposoaa npu oTpuuaTesibHbIX TeMnepaTypax.....
8.7 TpeaBapuTesibHble UCMBbITAHNSA 3AMOPHBIX Y3MOB....vuuneereereieeereerenns

9 Ocyuwka nonoctu Tpybonposoaa U BHYTPUTPYOHOE TEXHMYECKOE
ONATHOCTUPOBAHME .....vveneeeeeiii e eeeeeiieeeeeeattaseeeeeaaaseeeeeetaaaaeeeesnnnaeeeees
9.1 OcyLKa NOSTOCTUN TPYOOMPOBOMA. .. .cceeeeeeeeiiiiiiiiaaeeeeeeeeeeeeiirine e e eaeens
9.2 BHyTpUTPYBHOE TEXHUYECKOE ANATHOCTUPOBAHUE ........cceeevveeeaeennn,
10 OXpaHa OKPYXKAILLEN CPEODB ...uueeerrneeerteeeesieeeestneeeesneesesneesesnaeeesnnaeees
11 TpeboBaHuna 6e30nacHOCTU NPy NPOBEAEHUMN PABOT .......ceevvvvviieeeeeenn,

MpunoxeHne A OuncTka NonocTu, NPoayBKa 1 NpoMbiBKa Tpybonposoaa...



CI 411.1325800.2018

MpunoxeHne b MNpumepbl pacyeToB BpeMeHW HanosiHeHust Tpybonposoaa,
BbIGOpa TUNOB U Y1Cna HaNoSTHUTENbHbIX arperaTos U
KOMMPECCOPHBIX YCTAHOBOK. ....cevvvviieeeeeriinneeeeeeriieeeeeesnnnnnns

MNpunoxeHune B lNopsagok npoBeaeHns UcnblTaHU, NpUMeHAEMbIE
TeXHUYEeCKne cpeacTaa, rpadoMkm NU3MEHeHUs1 AaBrieHnn B
TpybonpoBoae U NpUHUMNMarnbHble CXEMbl UCTIbITAHUNA ......
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BBepeHue

Hactoawwun cBog npaBun paspabotaH € yyeTom TpeboBaHui
denepanbHbiX 3akoHOB OT 27 gekabpsa 2002 r. Ne 184-03 «O TexHu4eckom
perynuposaHum» un ot 30 pgekabpsa 2009 r. Ne 384-03 «TexHUYeckun
perrnameHT o 6e30MacHOCTN 30aHUA N COOPYXKEHUINY.

Hactoawun cBoa npasBun  paspaboTaH aBTOPCKUM  KOMSIEKTUBOM
AO BHUMNCT (kaHo. TexH. Hayk A.O. MeaHuos, |O.H. [onoskuHa,
E.A. ®omuHa, A.H. bymoeka, A.B. Jlaxay3oea).
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cBOoAd NPABUN

Tpyb6onpoBoabl maructpasnbHble U MPOMbICIIOBbIe Ans HedTH 1 rasa.
UcnbiTaHua nepen caavyen NOCTPOEHHbIX 0OHLEKTOB

Main and field pipelines for oil and gas. Test before the delivery of
constructed facilities

Oata BBepgeHusa 2019-03-05

1 O6nacTtb NpUMeHeHUusA

Hactoswmnn cBog npaBun pacnpocTpaHaeTcs Ha Npou3BOACTBO
paboT MO OYMCTKE W OCYLIKE MONOCTU, NPOBEAEHUID BHYTPUTPYOHOM
ONArHOCTMKN, UCMbITAHUIO Ha MPOYHOCTb M MPOBEPKE Ha repMETUYHOCTb
npu  CTPOUTENbLCTBE, PEKOHCTPYKUMW U KanuTarbHOM  PEMOHTE
MarmucTparnbHbIX U MPOMbLICIIOBbLIX CTanbHbIX TpybonpoBogoB (Oanee —
TpybonpoBoakll), npoekTnpyemblx cornacHo CIM 36.13330 u NOCT P
55990, CI1284.1325800, coOoTBETCTBEHHO, HOMUHASIBHBIM ANaMeTPOM A0
DN 1400 BkntounTenbHO nepea caaven TpydbonpoBoaoB B AKCMyaTaumio.

2 HopmaTuBHbI€ CCbISIKK

B HacTosiwem cBoge npaBun npuBedeHbl CCbIIKM Ha cneaylowme
HOPMaTUBHbIE JOKYMEHTbI:

FOCT 12.1.007-76 Cwuctema cTtaHgapToB 6esonacHocTM Tpyaa.
BpeaHble BewecTa. Knaccudukaumnsa n obuwme tpeboBaHna 6e3onacHoCTur

FOCT 12.2.003-91 Cwuctema cTtaHgapToB 6esonacHocTM Tpyaa.
O6opynoBaHune npomnssoacTeeHHoe. Obume TpedboBaHus 6e3onacHOCTH

FOCT 17.5.3.04—83 OxpaHa npupogsl. 3emnu. Obuwimne TpedboBaHma K
pekynbTMBaUnn 3eMenb

FOCT 2405-88 MaHoMeTpbl, MaHOBaKyyMMeETpbl, HamnopoMmepbl,
TAromepsbl 1 TAroHanopomMmepsbl. ObLLMe TeXHUYECKNE YyCNoBUs

[OCT 3242-79 CoegunHeHus cBapHble. MeToabl KOHTPONA KadecTBa
FOCT 9293-74 (NCO 2435-73) A30T rasoobpasHblini W XUOKUN.
TexHunyeckne ycnosus

D Kpome NHbIX d’)OpM TePpMUHa, NpMMeHeHHbIX B TEKCTe CBOAa NpaBusl B KaXXOM KOHKPETHOM Criy4yae.

UspaHne ocpuumanbHoe
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FOCT 25136—-82 CoeguHeHune TpybonposogoB. MeToabl UCNbITaHMSA
Ha repMeTUYHOCTb

FOCT 34068-2017 Cwuctema rasocHabxeHus. [Hobbiva rasa.
MpombicnoBble Tpybonposoabl. MexaHnyeckas 6e3onacHocCTb. McnbiTaHms
Ha NPOYHOCTbL M NPOBEPKa Ha repMETUYHOCTb

FOCT P 8.563-2009 [ocypapctBeHHasi cucTtema obecneyeHud
eaNHCTBa namepeHunin. Metogumkm (Metoabl) N3MepeHUmn

FOCT P 8.568-2017 [ocypapctBeHHasi cuctema obecneyeHud
eNHCTBA W3MepeHnn. ATTecTauma wucnbiTaTenbHOro obopyaoBaHUS.
OcHOBHbIe NONOXeHN4

FOCT P 12.4.026-2015 Cucrtema ctaHgapToB 6e3onacHocTu Tpyaa.
LiBeTa curHanbHble, 3Hakm 0Oe3onacHOCTUM W pasMeTKa CUrHanbHas.
HasHaueHne wun npaBuna npumeHenus. OOwwme TpeboBaHna n
Xapaktepuctnkn. Metogbl ncnbiTaHUin

FOCT P 50829-95 be3onacHocTb pagnocTaHumn,
pagMo3NeKTPOHHOW annapaTypbl C UCNOMNb30BaHNEM MpUemonepeaaroLen
annapaTtypbl M WX COCTaBHbIX 4acten. O6wme TpeboBaHMs M MeToAbl
NcnbITaHUN

FOCT P 55990-2014 MectopoxaeHnsa HedPTsHble U ra3oHedTsHbIE.
[MpombicnoBble TpybonpoBoabl. HOpMbl NPOEKTUPOBaHUS

Crl 36.13330.2012 «CHuwuI 2.05.06-85*  MaructpanbHble
TpybonpoBoabl» (C uameHeHnem Ne 1)

crn 48.13330.2011 «CHwuIT 12-01-2004 OpraHnsauus
cTpouternbcTBa» (C usmeHeHvem Ne 1)

Crl 86.13330.2014 «CHul 111-42-80* MarucTtpanbHble
Tpy6onposoabl» (C uameHeHusimmn Ne 1, Ne 2)

CIM 284.1325800.2016 TpybonpoBoabl NPOMbICIOBbIE AN HEPTU U

rasa. [paBuna NpoekTMpoBaHus 1 Npon3BoacTBa padboT

MpumevaHne — Tlpu nNONbL3O0BaHUM  HACTOAWMM  CBOOOM  MpaBur
uenecoobpasHo NpoBEPUTb OEUCTBUE CCbINIOYHbIX LOKYMEHTOB B MHMOPMAaLMOHHOWN
cucteme obLiero nonb3oBaHWA — Ha oduuumanbHOM canTe deagepanbHOro opraHa
NUCMOMHUTENBHOW BflacTM B cdepe cTaHgapTu3aumm B cetn WHTepHeT wnn no
eXerogHoMy WHGOPMaUMOHHOMY yKasaTeni «HauuoHanbHble CTaHgapTbl», KOTOPLIN
onybnukoBaH MO COCTOSIHUKO Ha 1 sHBaps Tekywero roga, W Mo BbiNyckam
€XeMeCA4YHOro UMHMOpMaUMOHHOrO YykasaTens «HauuoHanbHble cTaHgapTbl» 3a
Tekywun rog. Ecnnm  3aMeHeH  CCbIfTIOYHbING OOKYMEHT, Ha KOTopblM  [daHa
HeJaTMpOBaHHAsA CCbIflka, TO pPeKoMeHAyeTCHA WUCMonb30BaTbh AEWCTBYIOLLYIO BEpCuto
3TOr0 AOKYMEHTa C YYE€TOM BCEX BHECEHHbIX B [aHHY BEPCU0 U3MEHeHWun. Ecnu
3aMEeHeH CCbIfIOYHbIM OOKYMEHT, Ha KOTOpbI [aHa [JaTMpoBaHHas Ccbifika, TO
pekoMeHayeTCa UCMOoNb30BaTb BEPCUID ITOMO AOKYMEHTA C YKa3aHHbIM Bbille ro4oM
yTBepxaeHus (NpuHaTus), Ecnv nocne yTBepXOeHUs HacToswlero csoga npaBun B
CCbIIOYHbIA  OOKYMEHTA, Ha KOTOpbIM [JaHa [[aTupoBaHHAs CCblfika, BHECEHO
n3MeHeHue, 3aTparmeatoLlee NofnoXeHne, Ha KOTOpoe JaHa CCbifika, TO 9TO MNONoXeHne
pekomeHayeTca npuMeHaTb 6e3 ydyeTa [AaHHOro WU3MeHeHUs. EcCnu  CCbINoYHbIN
AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMoXeHWe, B KOTOPOM AaHa CCbiflka Ha Hero,
pekomMeHayeTCcs MPUMEHATb B 4acTu, He 3aTparvBalollen aTy ccbinky. CsegeHust o
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AEeNCTBAM  CBOOOB  npaBuil  uenecoobpasHo npoBeputb B degepanbHOM
NHJOpPMaLNOHHOM (POHAE CTaHOAaPTOB.

3 TepMuUHbI U onpeaerieHUs

B HacTosawem ceBoage npasun npumMmeHeHbl TepmMuHbl no FTOCT 34068,
a TaKkke crneayroume TepMmHbl C COOTBETCTBYHOLLMMW ONpeaeneHnsiMu:
3.1

apmartypa 3anopHasi: ApmaTypa, npegHasHadeHHass  Ans
nepekpbITUA NoToka paboyen cpeabl ¢ onpeaenieHHON repMeTUYHOCTBIO.
[FTOCT P 52720-2007, ctaTtba 3.1]

3.2

BHYTPUTPYOHOE  TexXHM4YecKoe  AuMarHocTtupoBaHue, BTL:
Komnnekc pabot, obecneumBalowmin nonyyeHme uHdopmaumm o
gedekrax, CBapHbIX LWBax, OCOOEHHOCTAX TpybonpoBoga WU WX
MECTOMOSIOXKEHNUN C  WCMNOMb30BaHMEM BHYTPUTPYOHBLIX WHCMIEKUMOHHbIX
npubopoB, B KOTOPbIX peanu3oBaHbl pasnnyHble BUAbl HEpPa3pyLUAoLWero
KOHTpONS.

[FTOCT P 55999-2014, nyHKT 3.5]

3.3

BHYTPUTPYOHbIN WHCMNEKLUOHHbIN npubop: YCTponcTBO,
nepemellaemoe BHyTpu TpybonpoBoda MNOTOKOM MepekadnBaemoro
npoaykta, cHabXeHHoe cpeacTBamMu KOHTPOMSA U pernctpauumn gaHHbIX O
aedektax U 0COBEHHOCTSX CTEeHKM TpybonpoBoAda, CBapHbIX LUBOB U MUX
MECTOMNOSTOXEHNN.

[FTOCT P 54907-2012, nyHKT 3.5]

3.4

AaBrneHue paboyee:. Hambonblee un3ObITOYHOE AaBneHue npu
HOpManbHOM NpoTekaHMM paboyero npotecca.

MpumeyaHue — Moa HopmarbHbIM NpoTekaHneM paboyero npouecca cnegyet
MOHMMaTb  yCnoBWUsi  (OaBreHwe, TemnepaTypy), MpW  COYETaHUN  KOTOPbIX
obecneunBaeTtca 6e3onacHas pabota cocyga (Tpybonposoaa).

[FTOCT P 55990-2014, nyHkT 3.12]

3.5 npaBneHue wucnbiTatenbHoe Pucn: BHyTpeHHee paBneHve B
TpybonpoBoae nNpu UCMbITAHUAX ONSA MPOBEPKM CUCTEMbI HA MPOYHOCTb U
repMeTUYHOCTb.

3.6 paBrieHue ucnbiTaTenbHoOe 3aBoACKoe Psas: [[apaHTUpOBAHHOE
3aBOOAaMU-U3rOTOBUTENSIMM  OaBfieHMe UucnbiTaHus  Tpyb, aeTtanewn,
apmaTypbl 1 060pyaOBaHNA NOCIE NX N3FOTOBMEHUSI.

3.7 3anonHeHne a3oToM: TexHosormyeckass onepauusi Mo
3anofIHEHUIO  UCMbITAHHONO  yyacTka rasonposoga as3oToMm  An4
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npegoTepalieHns obpasoBaHUs B3PbIBOOMACHOW ra3oBO34YLLUHON CMeCU
npyv 3anofiHeHUM rasonpoBofa MPUPOOHLIM ra30M UM KOHCepBauuu
rasonposoja.

3.8 ucnbiTaHna rugpaBnuyeckue: lVcnbiTaHnsa TpybonpoBoga Ha
MPOYHOCTE W TEPMETUYHOCTb [aBfIEHWEM KUAOKOCTU B  TedeHue
onpeneneHHoro BpeMeHu.

3.9 ucnbiTaHMA KOMOUHUPOBaHHbIE: /cnbiTaHua TpybonpoBOAOB C
NPUMEHEeHNeM [ABYX HanopHbIX cped — MPUPOAHOro rasa u BOAbl MU
BO34yxa v BOAbI.

3.10 ucnbiTaHna nHeBmatTu4veckue: VicnbiTaHus Tpybonposoga C
MCMNOJSIb30BaHNEM B Ka4eCTBE HarnopHoOu cpebl Bo3ayxa (rasa).

3.11 ouncTKa nonocTu: YaaneHue 3arpsasHeHun (rpyHT, Boga, rpat u
pasnuyHble NpeamMeThbl) U3 NonocTn Tpybonposoaa.

3.12 npepen TteKkyyectn or, Mla: HanpspkeHne, cooTBeTCTBYyHOLLEE
OCTaTO4YHOMY 3HAYEHUIO YANMHEHMWS MOCIIE CHATUS Harpy3Ku.

3.13 npoayBka TpybonpoBopa: Crnoco® O4YUCTKM  MOSIOCTU
TpybonpoBoga C nNponyckomMm unu 6e3 nponycka MNopLiHA nog AaBfeHueM
Bo3ayxa (rasa).

3.14 npoayBKa TpybonpoBoaa c MCNOofib30BaHNUEM
KoMnpeccopHou ctaHumu: Cnocob ounctkm nonoctn Tpybonposoaa
nogayen Bo3gyxa OT KOMMPECCOPHOM CTaHuuM HenocpeacTBEHHO B
ouuLLaeMbl ydacTok Tpybonposoaa.

3.15 npombiBKa TpybonpoBopa: Cnocob OYMCTKM  MOSOCTU
TpybonpoBoga C nponyckom unm 6e3 nponycka MNOPLUHS ANS yaaneHus
3arpsi3HEHU NOTOKOM BOAbI.

3.16 ynaneHune Bopabl: OcBoboxaeHWe nonoctn Tpydbonposoda oOT
BOAbl MOCMe MpoBeAeHNs TMapaBNMYECKUX WCNbITaHUA, B TOM 4ucne,
MPOMNYyCKOM NOPLUHA NnoA AaBrieHMeM Bo3ayxa (rasa).

4 Ob03Ha4YeHMe N cokKpalleHus

B HacToswem cBoge npasun NpUMEHEHbI cregytowme obo3HavyeHns
N COKpaLLeHUs::

DN — HOMUHarbHbIN AMamMeTp;

BUIM — BHYTpUTPYOBHbIA MHCNEKLUMOHHLIN Nprbop;

BT/ — BHyTpuTpyOHOE TEXHNYECKOE AMArHOCTUPOBAHME;

K[ — kannbpoBOYHbIN AMUCK/NNACTMHA,;

KII — kamepa nycka-npnema;

MOK — npegenbHO gonyctnMasa KOHUEHTpaUus;

CMP — cTpouTenbHO-MOHTaXHble paboThbl;

Y3A — y3en 3anopHoOM apmMaTypsbl;

Pras — DaBneHue paboyee (HopMmaTuUBHOE).
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5 O0wme nonoxeHus

5.1 TpybonpoBoabl OOMKHblI NOABEPraTbCA  OYMCTKE  MOSOCTH,
NCNbITAHUSM Ha MPOYHOCTb M NPOBEPKE Ha repMEeTUYHOCTb Nepes Nyckom B
aKcnnyatauuio  nocrnie  MNoSIHOM  FOTOBHOCTM — yyacTka wunm - BCero
TpybonpoBoda (MONHOM 3acbinkyi, obBanoBaHUS WKW KPenneHust Ha
ornopax, YCTaHOBKM apmaTypbl M npubopoB, KaToOHbIX BbIBOOOB,
npeacTaBneHnst UCMONHUTENbHOW AOKYMEHTAUMUM Ha UCTIbITYEMbIA OOBHEKT).

5.2 Cnocobbl, napamMeTpbl U CXeMbl MPOBEAEHNS OYMUCTKN MOMOCTU U
ncnbiTaHn TpyboNpoBOAOB YCTaHaABNMBAKOTCA B: NPOEKTHOW U pabouyen
OOKYMEHTauuMmn, paboyunx MHCTPYKUMAX Ha OYMCTKY MOMOCTM U UCMbITaHNS,
nporpamme npoBeaeHnst UCnbITaHUN.

NHCTpyKuMn paspabaTbiBaeT CTPOUTESNTbHO-MOHTa)XHas opraHusaums
M corracoBbiBaeT C 3aCTPOULMKOM (TEXHUYECKUM 3aKas3yuMKkoMm) U
NPOEKTHON opraHn3aumen.

OumncTtka NOMOCTU U UCMbITAHUS NPOMbICIOBbLIX HEdTENPOBOAOB WU
HedTerazonpoBogoB HEPTAHBIX NPOMbICNIOB AMaMeTpoMm MeHee 350 MM n
c pabouynm gaeneHnem meHee 2,0 MlMa gomkHbI BbINOMHATLCA NO TUMOBOW
MHCTPYKLNN, paspabaTbiBaemon 3aCTPOVLLINKOM (TEXHMYECKUM
3aKa34ymMKoM) U CTPOMUTESTIbHO-MOHTaXXHOW OpraHu3auuen Anst KOHKPEeTHOro
npomeicna.

5.3 lNpoBeaeHne ncnoiTaHnin Tpybonposoaa (yvactka TpybonpoBoaa)
Ha nNPOYHOCTb W MNPOBEPKA Ha TrEepMEeTUYHOCTb nepeq caaden B
9KCnryaTaumio OOMKHbI BKAOYaTh crieaytowme paboTol:

- 3alnTy NOMoCTU Tpybonposoda OT 3arpsi3HEHUMA Ha BCex aTanax
cTpouTenbcTBa Tpybonposoaa;

- NpegBapuTernbHYIO OYUCTKY MONocTn TpybonpoBoga B npolecce
CBapOYHO-MOHTaXHbIX paboT;

- NpeaBapuTEnbHble UCMbITAHUA KpaHoBbLIX y3roB M Y3A (Oo ux
MOHTa)a B HUTKY);

- OYUCTKY BHYTPEHHEW MOMNoCTU TpybonpoBoda C KOHTPOMNEM €ro
NPOXOAHOr0 CeYeHns;

- BHYTpUTPYBHYIO AnarHOCTMKYy TpybonpoBoaoB B criydae, ecnn 310
npeaycMOTPEHO NPOEKTOM,;

- 3anosHeHne TpybonpoBoaa BOOON, HenocpeacTBEHHOEe
npoBefeHne NCMbITaHUW U NOSTyYeHne pe3ynbTaToB NMPOBEPKY;

- BbITECHEHME BOAbI BO34YXOM MOCIE ONOPOXHEHMUS TpybonpoBoaa;

- OCYLLKY nonocTtn TpybonpoBoaa;

- 3arnoflHEHME a3oTOM MOSoCcTM TpybonpoBoda B crlydae, ecnm 370
npeaycMOTPEHO MPOEKTOM.
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5.4 Cnocobbl nNpoBedeHUs  UCMbITAHUKA  MpU  OTpULATESNbHbIX
Temnepatypax [OOikHbl OblTb 0ODOOCHOBaHbl C YYETOM KOHKPETHbIX
KNMMaTUYECKNX YCITOBUI NO OO BEKTY.

5.5 OcHOBHble TpeboBaHMs MO 3alimMTe MonocTn Tpyb, ounucTke u
OCyLLUKe BHYTpPEHHeN nonoctun Tpybonposoda (y4acTtka), npeaBapuTtenbHbIM
NCNbITaHUAM 3anOpHbIX Y310B, UCMNbITaHUAM TPYO6ONPOBOAOB HA NPOYHOCTb
N NpoBepKe Ha repMeTUYHOCTb, KOHTPOSIKO MPOXOOHOr0 CevYeHusi nocne
3aBepweHns CMP [OomkHbl COOTBETCTBOBATb: AN MarnctpasibHbIX
Tpybonposogos — CI1 86.13330.2014 (pasgen 19), Ans nNpoOMbICNOBbIX
Tpybonposogos — CI1 284.1325800.2016 (pasgen 24), TOCT P 55990-
2014 (pa3nen 13) u FOCT 34068.

5.6 [Mepeq Havanom paboT NO OYMCTKE U UCMbITAHUAM
TpybonpoBoooOB  OOMKHbI  ObITb  onpegeneHbl M 0603HAYEHBbI
npegynpeguTensHeiMn  3Hakamm B cootBetctBum ¢ [TOCT P 12.4.026
OMacHble 30Hbl, B KOTOPbIX 3anpeLlleHo HaxoaAuTbCs NasM BO BpeMs
yKasaHHbIX paborT [6].

5.7 NpoBegeHne u3MepeHnn napamMeTpoB Mpu  MNPOM3BOLCTBE
KoMmnnekca paboT no wucnbITaHMsaM TpybonpoBoaoB (Y4acTKOB) AOJSTKHO
cooTtBeTcTBOBaTh [2] 1 TOCT P 8.563.

5.8 Cpencrea nsmepeHnin n obopyaoBaHme Ang UCMbITaHUA OOSTKHbI
cootBetcTBoBaTb [OCT P 8.568.

5.9 Mpn npoBedeHUM UCNbITAHUA Ha MNPOYHOCTb AN M3MEPEHUS
OaBIIEHUST MPUMEHSIOT MNOBEPEHHbIE, OMNSIOMOMPOBaHHbIE, CHabXeHHble
nacrnoptamm MaHOMETPbl Knacca TOYHOCTM He Huke 1,0 (Npwn npoBepke Ha
repmMeTuyHOCTb — He Hmxke 0,4) ¢ BepXHUM npeaerioM LWKasbl JaBreHus,
paBHbiIM 4/3 Py (NpM  nNpoBepke Ha repMEeTUYHOCTb —  Ppag).
[MpuMeHsieMble MaHOMETPbl [OOMMKHbl COOTBETCTBOBATb TpeboBaHUAM
FOCT 2405.

5.10 HabniogeHne 3a MaHOMeTpamMu cregyeT OCYLWEeCTBASATb C
NOMOLLIbIO ONTUYECKUX MNPUOOPOB MM MO AUCTAHUMOHHBIM BTOPUYHbLIM
npudopam, NOAKNIYEHHBIM K MAHOMETPaM Ha TpybonpoBoae, Haxo4scCh 3a
npegenamMmm onacHoOW 30Hbl.

6 OuncTtka nonocTu TpyoéonpoBoaa

6.1 OCHOBHbIe TpeboBaHMUA U CMOCOObLI OYMNCTKH

6.1.1 YncrtoTta nonoctu TpybonpoBoaoB AOMMKHA obecnevmBaTbCa Ha
BCeX aTanax paboTbl C TpyboW: npu TpaHCNOPTUPOBAHUKM, MOrpy3kKe,
pasrpy3ke W packnagke Cekuun no Tpacce, CBapKe CeKUUN B HUTKY WU
yKnagake.

6.1.2 [Ina npegynpexaneHnsa 3arpsi3HeHns nonocTtu TpybonpoBoaos B
npoLiecce CTPoOUTENbCTBa CTPOUTESIbHO-MOHTaXHble OpraHmu3aun OJOMKHbI
NpPUHMMAaTb MepbI, UCKoYaloLWwme nonagaHme BHYTpb Tpybonposoaa BoAb!,
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CHera, rpyHTa 1 NOoCTOPOHHUX NpeamMeToB. He gonyckaeTtcsa pasrpyska Tpy6
Ha HenoAroToBMEHHbIE NIOLWAanKM, BONIOYEHME X MO 3eMsie U T.4.

6.1.3 Jlnuo, ocyulecTendoLee CTPOUTENBCTBO, JOIMKHO
obecneumBaTb HanMuMe 3arnylwek Ha Topuax Tpyb Ha Bcex aTanax paboTt
00 MOHTaxa TpybonpoBoga B nnetb. KOHCTpyKuuewn 3arnyliek OOormkHa
OblTb oObecnevyeHa 3awmta nosiocTm Tpyd OT nonagaHus Brarm U
3arpsi3HEHMN N BO3MOXXHOCTb NMPOBEAEHUS BCEX TaKeNaXHbIX onepauun, He
CHMMas MxX C Topua TpyObl M He Hapywas ux KOHCTpykuuto. CHatme
3arnyLwek gonyckaeTca TONbKO ANfs NpoBeAeHUst BXOAHOro KOHTPOSis C
nocnegywwen YyCcTaHOBKOW Ha MeCTO UM HenocpeacTBEHHO nepen
MOHTa)XoM Tpybonposoaa.

CMOHTUpOBaHHbIE y4acTKn TpybonpoBoga AOSMKHbI BbITb 3arfyLeHbl
00 NKBMOauum TEXHONOMMYECKUX paspbiBOB Tpybonposoaa.

6.1.4 3akaumBaHne BoAbl B Tpybonposod AN MNPOMbIBKM U
UcNblTaHUM creayeT OCYLWeCTBNATL 4epe3 unbTpbl, UCKNOYaroLwme
nonagaHue B NonocTb TpybonpoBoaa 3arpsi3HEHNN.

6.1.5 OuncTtka nonoctn TpybonpoBoaa AOSMKHA NPOBOAUTLCA B ABa
aTana:

- NpegBapuTenbHas oumcTka (NpoTArMBaHMe OMUCTHOrO YCTPOMCTBA B
npouecce BbINOSTHEHNS CBAPOYHO-MOHTaXHbIX paboT);

- NpoAyBKa CXaTblM BO34YyXOM, MPOMbIBKA, yAaneHue 3arpsi3HeHui
NOTOKOM XWOKOCTWN.

Oumnctka nonocTu BLINOSHAETCA C MNponyckom unu 6e3 nponycka
MOPLLHS.

[MpOMBbIBKY 1 NPOAYBKY C MPOMYCKOM OYUCTHBLIX UMW pasfenntesibHbIX
YCTPOWCTB crnefyeT BbINONHATL Ha TpybonpoBoaax AnameTpom 219 mm un
bonee.

MpombiBKY ¥ npoaoyBky ©6e3  npornycka  OYMCTHbIX UMK
pasgenuTenbHbIX YCTPOWCTB AOMYCKaeTCa Npon3BoauTb:

- Ha TpybonpoBogax anameTpomMm meHee 219 mm;

- NpY AfVHE O4YNLLLIAEeMOro y4acTka MeHee O4HOro KuromeTpa.

Ha Tpy6onpoBogax ntoboro guamerpa npu Hanmyum rHyTbiX OTBOLOB
paguycom  MeHee NATM  AMAMETPOB  UNM HEpPaBHOMPOXOAHOWN
TpybonpoBogHOM apmaTypbl MNPOMbIBKY (MPOAYyBKY) BbINONHAKT 0e3
NPUMEHEHNSA OYUCTHBIX UNW pasaeniTenbHbIX NOPLUHEN.

Ana npeaBapuTenbHOM  OYMCTKM  noriocTu  Tpybonposoga cC
BHYTPEHHMM MOKPbITUEM U 3aLMTON BHYTPEHHEro CBapO4YHOro LUBA
BTYJIKAMW Ha CTaguMu MPOU3BOACTBA CBAPOYHO-MOHTAaXHbIX paboT yepes
Kaxkgyto Tpyby (Cekumo) NpoTArmBaloT OYUCTHOE YCTPOMCTBO, OCHALLEHHOE
rmbkon MaHxeTon. Ha cTaguu, npeawecTBYOWEN  UCMbITAHUSAM,
BbIMOMHAIOT NPOMbIBKY WM NPOAYBKY MOSIOCTU BCEFO0 CMOHTUMPOBAHHOIO
(yNOXEHHOro M 3acbiNaHHOro) ydactka npu auvameTtpe TpybonpoBoaa
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219 MM 1 BGonee C NPUMMEHEHMEM 3M1IaCTUYHbBIX OYMUCTHBIX MOPLUHEN, Npu
anmeTpe meHee 219 MM — 6e3 NPUMEHEHNST OYUCTHBIX NOPLUHEMN.

6.1.6 OuncTKy nonocTM OT 3arps3HeHun (yganeHue ux MOTOKOM
XWOKOCTU) criefqyeT nNpoBOAMTb NPOMYCKOM MOpPLUHEN-pasgenutenen nocne
npeaBapuUTenbHOro 3anofiHeHus TpybonpoBoga Boaon B obveme 10 % —
15 % oT o6bema NonocTM OUYULLLAEMOro ydacTKa.

6.1.7 Mpn nNpomMbIBKE, BbLITECHEHUM 3arpsi3HEHUM MOTOKOM BOAbI
(>kngkocTn) n yganeHuu m3 Tpybonposoaa BoAbl ((KUAKOCTK), a TakkKe npu
npoayeke TpybonpoBoga C MNOSHOMNPOXOAHOW 3arMopHOM apMaTypown
paspellaeTcs Mponyck OYUCTHbIX W pasfenuTenbHbIX YCTPOMUCTB (B TOM
4yucne, NOPOSIOHOBbLIX MOPLLUHEN) Yepe3 NUHENHYO apMaTypy.

Mepen nponyckom cnegyetr yb6eoutbCsa B MOSIHOM  OTKPbITUM
NUHENHon apmatypbl (N0 yKaszaTensm noBopoTa 3aTBopa, MOSIOXKEHUIO
KOHEYHbIX BblKntoyaTenen n 1.4.).

[MpoayBka TpybonpoBoaoB C NyCKOM NOPLLUHA yepes
HEernoJSTHONPOXOAHYIO NIMHEWHYIO apMaTypy 3anpeLlaeTcs.

6.1.8 OuMCTKy NONOCTU Ha MOABOAHbLIX Nepexogax TpybonpoBoAoOB
anameTtpom 219 mm 1 6onee cnegyeTt NPON3BOANUTD:

- MPOMBIBKOW C MPOMYyCKOM MOPLUHA B npouecce 3anoSfIHEHUS BOLAOW
OS5 NpoBeSeHNs NepBoro atana rmapasinyeckoro UCMbiTaHUs;

- NPOAYBKOW C MPOMYCKOM MOPLUHA UMW NPOTArMBaHUEM OYUCTHOTO
yCcTpoMcTBa nepes npoBedeHMeM [MepBOro atana MHEBMATUYECKOro
NCNbITaHUS.

6.1.9 OuncTKy NOnocTM Ha NOABOAHbLIX nepexodax TpybonpoBoaoB
anameTpom MeHee 219 MM cnegyeT MpouM3BOAUTL  MNPOTArMBaHUEM,
NPOMbIBKON MNU npoayBkonM 6Ge3 npomnycka OYUCTHLIX YCTPOWCTB nepen
npoBefeHneM NepBoro atana UCnbITaHUS.

6.1.10 OuncTKy NONOCTU Ha NOABOAHbLIX Nepexoaax, CoopyXaemblX B
obuiem noToke cTpouTenbCcTBa TpyboONpoBOAOB, creayeT Npou3BoauTb MO
eVHOWN TEXHONOMN OAHOBPEMEHHO CO BCeM TpybonpoBOoaOM.

6.1.11 CteneHb MEXaHNYECKOro yaaneHus Boabl Npu ee BbITECHEHUN
cnegyetr nNpoBepsATb  MPOMYCKOM NO  TpybonpoBody  KOHTPOJSIbHbIX
NMOPOSIOHOBLIX MOPLIHEN (OQHOMO WKW HECKOSIbKMX) A0 Tex Mop, noka
NopLUEHb He BbINOET CyxuMm (6e3 XXMAOKOCTU) UM U3MEPEHNEM BIIAXXHOCTU
BO34yxa WNuM rasa, Bbixoasuwero m3 TpybonpoBoga nocrne BbITECHEHUS
BOAbl.

6.1.12 Ecrnin B npouecce MpoOMbIBKM UMW MPOOYBKA OYMUCTHOE W
pasgenuTtenbHoe YCTPOMCTBO 3acTpsinio B TpybornposBogde, TO e€ro
HeobxoOMMO  m3BneYb U3 TpybonpoBoAda, YCTPaHUTb  NPUYUHY
3aCTpeBaHUs, a y4acToK TpybonpoBoda MOABEPrHYTb MOBTOPHOM
NPOMBbIBKE U NPOAYBKE.

6.1.13 OcHOBHbIMK criocobamy OYUCTKM MNOSIOCTU criegyeT cuuTaTb
npoTdarMBaHue, npoayBKy C MPOMYCKOM TMOPLIHA WM BbITECHEHUE
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3anFI3HeHl/Il7I B CKOPOCTHOM TIOTOKE >XWUOKOCTH, y,El,aﬂFIeMOVI nocrne
rmapaBinM4YecKnx NCNbITaHUN.

6.2 MNMpoTaArnBaHne O4YUCTHOIo YCTPOMUCTBA

6.2.1 O4ncTKy nMOnocTn npoTArMBaHMEM OYUCTHOIO YCTPOMCTBA
cnefyet BbIMOMNHATbL HEMOCPEACTBEHHO B TEXHONOIMMYECKOM MOTOKe
CBapOYHO-MOHTa)XHbIX paboT, B rnpouecce COOPKM M CBapKU OTAESIbHbIX
Tpy6 wnM  cekumn B HWUTKY TpybonpoBoga C MOMOLLBI  LUTAHIMA
Tpyboyknagyuka (Tpakropa).

6.2.2 HagsemHble TpybonpoBoabl ¢ N-06pasHbIMM KOMMeHcaTopamu,
NCKMOYaoLWNMMA - NMPOAYBKY UMM MPOMbIBKY C  MPOMYCKOM  MOPLUHEWN,
OYULLIAIT NPOTArMBAaHMEM OYUCTHOrO YCTPOMCTBA B npouecce cOopku u
cBapkMm Tpybd B HUTKY, MNOSIOCTb KOMMEHcaTtopa nepes MOHTaXoMm
npoayBalT BO34YXOM.

6.2.3 [pn cbopke cekumn TpybonpoBoda C NMOMOLLbID BHYTPEHHErO
LleHTpaTopa OYMCTHOE YCTPOMCTBO MOHTUPYETCS Brepean Ha LeHTpaTope.

[Mpn aTOM cnefyeT NpPoBOAUTb NpeaBapUTESIbHYIO OYUCTKY MepBOW
TpyObl Npu cbopke nneTu.

6.2.4 [lpn MOHTaxe TpybONPOBOAOB, MOHTUPYEMbIX C MOMOLLBIO
HapyXHOro LeHTpaTopa, B KayeCTBe OYUCTHOrO YCTpPOMCTBA Npw
NpoTArMBaHUM criegyeT MCNosib3oBaTb cneuuanbHble npucnocobnenus,
0b6opyaoBaHHbIE OYUCTHBIMU LLIEETKAMM UK CKpebKamMn, a Takke OYUCTHbIE
MOPLUHW, NPUMEHAEMbIE AN NPOAYBKM TPybOnpoBOAOB.

6.2.5 NpuHuMnNnanbHas cxema npenBapuUTENbHON OYUCTKU MOMOCTU
TpybonpoBoga npuBeaeHa Ha pucyHke A.1 npunoxeHus A.

6.3 NpoayBka Tpyb6onpoBoaa ¢ NPONyCKOM NOPLUHA

6.3.1 pn npoayBke TpybonpoBoda crefyetr MNPUMEHATb CXaTbli
BO34yX (ras) ns pecusepa, OT BbICOKONPOMU3BOAUTENbHbIX KOMMNPECCOPHbIX
YCTaHOBOK, U3 IEUCTBYHIOLLIErO ra3onposoja.

Takke MOXHO TMPUMEHATb WHEepTHble rasbl (renimin, aproH),
nogBoaumble K TpybonpoBogam OT ra3oBblX YCTAHOBOK MPOMbILLMIEHHbIX
npeanpuaTUN.

6.3.2 PecuBep, orpaHu4YeHHbln ¢ obenx CTOPOH 3arfylwkamv unm
3anopHoOn apmMaTypoun, AOSMKEH pacnonaraTbCs Ha ydacTke, npuneratowem
K CTposiLemyca Tpybdonposoay.

3anonHeHne pecuBepa cregyeT npovsBOAUTbL OAHOW WM rPynnou
nepeaBwKHbIX KOMMPECCOPHbIX YCTaHOBOK. HarHeTaTtesnbHble
TpybonpoBoabl KaXgonW KOMMPECCOPHOW  YCTAHOBKW  AOSMKHbI - OblTb
NOLKMIOYEHbI K KONJTEKTOPY.

6.3.3 Npu npogyeke TpybonpoBoaa y3en NogKMt4YEeHNS OT UCTOYHMKA
BO34yXa LOJPKEH pacnonaraTbCa B cepefnHe npoayBaemMoro ydactka gns

9
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pas3gerieHnsa ero Ha gBa nreda, nonepemMeHHoO ABMSLLNECH PECUBEPOM U
NpOaYBOYHbLIM MSIEHOM.

6.3.4 lNpupoaHbIM  ra3  Ona  npoayBkM crnegdyeT nojasatb  OT
3arnofIHeHHOro rasom [OenCTBYIoLWero rasonposoia, nepecekaroLwero unu
npoxoasiiero Bbrmsm crposiieroca Tpybonposoaa.

6.3.5 lNpu npogyeke TpybonpoBoga nyteMm oTbopa NpMpoaHOro rasa
U3 [encTeylolero rasonposoga pabodee pOaBneHne OenCTBYHOLLEro
rasonpoBofa He [OSMKHO MpeBbillaTb AaBreHne UCMbITaHU CTPOALLLErOoCs
TpybonpoBoga, B MNPOTUMBHOM cryyae B nuHUKM oTbopa rasa cnegyet
yCTaHaBnMBaTb NpeaoxXpaHUTENbHbIN KnanaH.

6.3.6 Npun oTtbope rasa n3 OENCTBYHOLLMX ra30nNpPOBOAOB M CKBaXXWH
OOSMKHbI  OblTb  NpPeaycMOTpPeHbl  cneuuanbHble  Meponpuatna ongd
obecneveHna ux OGecnepebonHon akcnnyaTaumm B Nepuog NpoLyBKU
CTPOALLNXCH YyHaCTKOB:

- pa3paboTaHbl CXeMbl NOAKMOYEHUSI BPEMEHHOTO LWNenda;

- onpeeneHbl 06beM 1 gaBneHne rasa ansi NpoayBKu;

- yCTaHOBMNEHO BpeMsa oTbopa rasa;

- yCTaHOBNEHa cxema CBS3MW.

YKasaHHble  MeponpuaTuS  OOMKHbl  ObITb  cornacoBaHbl  C
SKCNIIyaTUPYOLLNMK OpraHn3aumsiMn n oTpaxkeHol B paboyen MHCTPYKLUMMW.

6.3.7 [Npu npogyeke TpyboONpoBOAOB ra3aoM M3 HUX NpeaBapuUTenbHO
OOSDKEH ObITb BbITECHEH BO34YX.

NHepTHbIN ra3 (Kak npasuno, asoT) ANS BbITECHEHUS BO3gyxa
cnefyeTt nogasaTb 40 AOCTMXKEHUN aasrneHus B Tpybe He 6onee 0,2 Mla.
BbiTeCHeHMe BO3gyxa cuyuMTaeTcd 3aKOHYEHHbIM, KOrga cofepXxaHue
Kncrnopoga B rase, BbIxogswem 13 TpybonpoBoaa, coctaBnsieT He bonee
2 %.

6.3.8 NpoayBka TpybonpoBoga MpOMyCcKOM MOPLUHS B 3aBUCMMOCTU
OT CKOPOCTM MOTOKa rasa Npou3BOANTCA B CreayroLmx pexvumax:

- C MEXaHUYeCKnuM nepemMeLleHnemM 3arpsasHeHnn nepen nopLUHem;

- NepemMelleHne 3arpssHeHMr B CKOPOCTHOM MOTOKe rasa nepef
NOpLUHEM;

- C NepeTokoM rasa 4epes MnponyckHoe YCTPOWMCTBO ABWXKYLLErocs
MOPLLHS.

6.3.9 CKopoCTb MPOAYBKM MNpU MNepeMeLLEHNUN OYUCTHBIX MOPLUHEN
OOSDKHA COOTBETCTBOBAaTb MNACMOPTHbIM  JaHHbIM  Ha  usgenve, npwu
Hag3eMHoW npoknagke TpybonpoBoaa — He bonee 2 m/c.

6.3.10 lNpogyBka C MexaHUYEeCKUM MepeMeLlleHneEM 3arpsa3HeEHUN
nepen OYMCTHbIM MOPLUHEM MPUMEHSETCA MNpPU NPou3BOACTBE paboT B
HOPMarbHbIX YCIIOBUSIX UM MPU MOBTOPHOM OYUCTKE MPU MOBbILUEHHbIX
TpeboBaHNAX K YNCTOTE NOMOCTM Anga Tpybonposoaos anametTpom 219 mm
n 6onee.
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6.3.11 lNpoayBka nepemMeLlieHnemM 3arpsi3HeHU B CKOPOCTHOM MOTOKe
Bo3gyxa (rasa) nepen nopwHeM npuMeHdeTca Ans TpybonpoBoaoB
anametpom 219 MM n Gonee Mpu CROXHbIX YCMOBUAX MNPOU3BOLCTBA
paboT. [lpM OYMCTKE CKOPOCTb NepeaBMKEHUS OYUCTHOrO MOPLLHS
cocTasnset 0,83 — 2,78 Mm/c (3—10 km/y).

6.3.12 lNpogyBka C NEepeToKOM rasa 4yepes MNporyckHoe YCTPOWCTBO
NPUMeEHSEeTCA MNpu NpoLyBKE CUMbHO3arps3HEHHbIX Y4acTKOB, Y4YaCTKOB
BonbLUOM NPOTSKEHHOCTU, a Takke, Ans TpydbonpoBoaoB ANMAMETPOM OT
DN 200 go DN 700. lpn 3TOM NPUMEHSIETCA OYMUCTHOM MNOPLUEHb C
nepenyckHbIM YCTPONUCTBOM.

6.3.13 lNpogyBka C MPOMYCKOM OYUCTHOMO YCTPOMCTBA CUYMTaETCS
3aKOH4YEeHHOW, ecrnn nopLleHb npoLuen Yepes BeCb NpoayBaeMbln Y4aCTOK,
Bbllen n3 TpybonpoBoda HepaspylleHHbIM WU He BblHEC Brepeau cebs
BOL4Y W 3arpA3HEHns.

[Mpn BbIXOO4E CTpyuM 3arpA3HEHHOro BO34yxa, rasa nocne Bbixoga
OYUCTHOrO YCTponcTBa M3 TpybonpoBoga crnefyet MpoOBECTU MOBTOPHYHO
NPOAYBKY y4acTka.

Mpn BbIXO4E BOAbI U3 NPOAYBOYHOrO naTpybka LOMOMAHUTENBbHO
cnegyeT NponycTUTb MNOPLUEHb-pa3aesiTesb.

Ha wmaructpanbHbix TpybonpoBogax [[onyckaeTca TpexkpaTHas
npozysBkKa C NPOMYyCKOM OYUCTHbLIX YCTPOUCTB.

6.3.14 lNepepn NnHEeBMaTU4YECKUMU UCMbITaHUAMMA cnepyet
NpoOn3BOAMTbL OYUCTKY MOSIOCTU Tpybonposoga OT BOAbl (KMOKOCTU) C
NOMOLLbIO MOPLUHSA-pa3genuTens nog gasneHnem so3gyxa (rasa).

6.3.15 Hag3semHble, MOHTUpyeMble Ha onopax Tpybonposoabl
cnegyet npogysaTb C MPOMYCKOM OYUCTHBLIX YCTPOWUCTB 0ObsfieryeHHou
KOHCTPYKUMW, Macca W CKOPOCTb MNepeMelleHNd KOTOPbIX He BbI3OBYT
paspylwieHns Tpybonposoga wunu onop. Npu HeobxognmmocTn, Ha onopax
COrnacHoO MpPOEKTYy Npou3BoACTBa paboT AO0MMKHbI ObITb NpPeayCcMOTPEHDI
orpaHuynTenn nepemMeLleHnn, npegoTepaLLaroLlme nageHve
TpybonpoBOAOB B NpoLiecce NpoayBKu.

6.3.16 MNpuHUMNManbHble cxembl NpoAayBkn  TpybonpoBoga C
NPOMycKoM MOPLUHA NOo4 [JaBrieHMem Bo3dyxa (rasa) u3 pecuBepa,
nogknyeHns ans otbopa npuMpoAHOro rasa u3  OEUCTBYHOLLMX
rasonpoBOAOB M NPOAYBKM NPOMbICNIOBOro TpybonpoBoaa noa AaBfieHNEM
Bo3ayxa (rasa) npmBeneHbl Ha pucyHkax A.2 — A.4 npunoxeHus A.

MpuHumnnaneHole cxembl KM npu  npoayBke, MNpPOMbIBKE
TpybonpoBoga W yganeHuuM BOAbl MOCAe MUCMbITAaHUA MpUBEAEHbl Ha
pucyHkax A.5 — A.7 npunoxeHus A.
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6.4 NMpoayBKa TpydbonpoBoaa 6e3 nponycka NopLuHs

6.4.1 lNMpoayska TpybonpoBoga 6e3 nponycka OYUCTHBIX YCTPOWCTB
OCYLLECTBNAETCA BbIHOCOM 3arpsi3HeHUM B CKOPOCTHOM MOTOKe BO34yXa
(rasa).

6.4.2 [Ina npoaysku TpybonpoBoga 6e3 nponycka NopLiHa gaBrieHne
Bo3gyxa (rasa) B pecuBepe criegyet onpenensitb NpuM COOTHOLUEHWUU
o0bbemMoOB pecuBepa W npogyBaeMoro yyactka 2:1 1 gnametpe
nepenyckHonm nmHun, pasHom 0,3 agnameTpa npoayBOYHOro TpybonpoBoaa
B cootBeTcTBUM € 19.3.6 CI186.13330.2014.

6.4.3 MakcumanbHass NpPOTSHKEHHOCTb  yyacTka  TpybonpoBoaa,
npoayBaemoro 6e3 nponycka nopLHen, omkHa bbiTe He Gonee 5 km.

6.4.4 MNpoayska 6e3 npomnycka OYMCTHOrO YCTPOMCTBA 3aKOHYEHA,
ecnm u3 npoAyBOYHOrOo natpybka BbIXOOUT CTPyA He3arps3HEeHHOro
Bo3ayxa (rasa).

6.5 NMpoayska TpybonpoBoaa ¢ NPpUMEHEHUEM KOMMPEeCCOPHbIX
YCTaHOBOK

6.5.1 CymmapHasi npou3BOgUTENIbHOCTb KOMMPECCOPHbLIX YCTaHOBOK
OOMKHa OblTb OOCTaTOMHOW ANs Co34aHus ONTUMAaribHOM  CKOPOCTM
OBWXEHNA NOPLUHS.

6.5.2 NpoayBky TpybonpoBo4OB C MPMMEHEHMEM KOMMPECCOPHbIX
YCTaHOBOK crnegyeT Npou3BoAuTb CrneayrwmnmMm MeTogamu:

- CKOPOCTHbIM NOTOKOM BO34yxa HenocpeacTBEHHO oT
KOMMNPEeCCOpPHOM YyCTaHOBKM (6e3 npumeHeHus pecuBepa un 6e3 nponycka
OYMCTHOrO YCTPOUCTBA);

- C MNPOMYCKOM OYMUCTHOrO YCTPOWMCTBA NOA [AdaBfieHMeM BO3ayxa
HenocpeacTBEHHO OT  KOMMPECCOPHOW YCTaHOBKM (6e3 npuMeHeHus
pecusepa);

- C NPOMYCKOM OYUCTHOrO YCTPOWCTBa Non AasBfieHneMm Bo3ayxa U3
pecuBepa, 3anosIHEHHOro OT KOMMPECCOPHOW YCTaHOBKY;

- KOMOMHMPOBAHHOTO pexumMa (4NA CUITbHO 3arpA3HEHHbIX Y4acTKOB),
npegycmaTtpusaroLLero npeaBapuTenbHYO npoayBKy MnosiocTn
TpybonpoBoga CKOPOCTHBIM NOTOKOM BO3AyXa W NocneayoLyo NpoayBKy ¢
NPOMNYCKOM OYMCTHOrO ycTponctBa 6e3 npuMeHeHus pecmBepa Ha 0b6omx
aTanax;

- KOMBMHMPOBAHHOIO peXxmnmMa — npoayBKa nonocTu Tpybonposoaa
CKOPOCTHbIM MOTOKOM BO34yxXa HENOCPeACTBEHHO OT KOMMPECCOPHOW
YCTaHOBKW U1, Npy HEOBXOANMOCTU, Nogava Bo3ayxa U3 pecusepa.

6.5.3 Pac4yeT napameTpoB npoAyBKM C MPOMYCKOM MNOPLUHA MOA
OaBrieHneM BO3gyxa, MOCTynawLwero OT KOMMPECCOPHbIX YCTaHOBOK,
OO0IKeH OCHOBbLIBATLCA Ha:
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- OLEeHKe [faBneHusi, TpebyemMoro Ans OBWXEHUS MOPLUHA Mo
TpybonpoBoay, C Y4eTOM NPOAOSIbHOro npodhuns Tpacchbl, Xapakrepa
3arpsisHeHMn B TpybonpoBode, TUNA W TEXHUYECKMX XapaKTepUCTUK
NPUMEHSIEMbIX MOPLUHEN;

- onpegeneHnn ycunusi, Heobxoanmoro Ans nepemMeLLeHns nopLUHS
no Bcemy TpybonpoBoay (y4acTky);

- onpefeneHnn CymMmMapHoOn Mpou3BOAUTENBHOCTU KOMMPECCOPHbIX
yCTaHOBOK Anda obecrneyeHns onTMMaribHOM CKOPOCTU ABMXEHUS MOPLUHSA
no Tpybonposoay;

- onpeaerieHnn Ynucria KOMNPEeCCOPHbIX YCTAaHOBOK Ans obecrneyvyeHuns
3PP EKTMBHOM OYMCTKM NONOCTU — ANSA yaaneHus BoAabl U3 Tpybonposoaa.

6.5.4 MNpuHuMnuanbHble  CXeMbl  NpoAyBKM  TpybonposBoga C
NPUMEHEHNEM KOMMPECCOPHOW YCTaHOBKM Be3 NCnosib30BaHNA pecusepa u
3anopHon apmaTtypbl U C WUCMOMNb30BaHMEM pecuBepa npuBedeHbl Ha
pucyHkax A.8 n A.9 npunoxenus A.

6.6 NMpombIBKa TpybonpoBoaa ¢ NPOMNYyCKOM MOPLUHS

6.6.1 NpombiBKa TpybonpoBoga C MNPOMYCKOM MOPLUHA OOJSTKHA
OCYLLECTBNATLCA ANns TpybonpoBoaoB, UCMbITAHNE KOTOPbIX B NMPOEKTHOW
OOKYMeHTauum NpegycMoTPEHO rmapaBnnyeckum cnocobom.

[MponycK OYMCTHOro UNKU pasgesIMTeSIbHOro NOPLUHA OCYLLECTBAETCH
nos [JasfieHMeM XWOKOCTM, 3akauymBaemMon AN rmapaBiIMYecKoro
UCNbITaHUA.

B cnyvyae Hanuuua Ha yyacTke BaHTYy30B 4S9 BbIfyCcKka BO3gyxa
OOMNyCKaeTCcs BbIMOMHATL 3amnofiHEHWE yvacTka TpybonpoBoaa >XMAKOCTbIO
nepepg ruapasriMy4eckMMmn ucnbiTaHnamMm 6e3 nponycka NOpPLLHS.

6.6.2 MNpuHuMnuanbHaa cxema MpPoOMbIBKM  TpybonpoBoga C
NMPOMYyCKOM OYUCTHOrO WNU pasfenuTenbHOro nopLiHA npuBegeHa Ha
pucyHke A.10 npunoxeHuna A.

6.6.3 B Hayane npomblBaeMOro y4vactka yCTaHaBfiMBaEeTCHA Kamepa
nycka c 3anacoBaHHbIMU OYUCTHBLIMW UMK pasgenuTesibHbIMU NOPLUHAMU U
noaBoAdAWMM  WNendoM OT HanoNHUTENbHbIX arperatoB, B KOHUe —
Kamepa npmema nopLiHen n cbopa sarpa3HeHUN.

[Mepen OYMCTHBLIM UNK pas3gennuTeribHbIM MNOPLUHEM 3anMBaeTcs Boda
B o6beme 10 % — 15 % ob6bema nonoctn Tpybonposoaa.

6.6.4 CKopOCTb nepemelleHnst NopLHa no TpybonpoBoay C y4eToM
KOHCTPYKLMN NOPLUHA AOMMKHA ObITb He MeHee 0,2 m/c.

6.6.5 MNpOTSXKEHHOCTbL  Y4aCTKOB, MNPOMbIBAEMbIX C  MPOMYCKOM
OYMCTHBIX WX pasfenuTesibHbIX MOpPLUHEW, OOfMKHa ycTaHaBnMBaTbCA C
y4eTOM PacronoXeHns no Tpacce UCTOYHUKOB BOAbI, pernbeda MeCTHOCTU
M Harnopa, pas3BMBAEeMOro HacCOCHbIM obopygoBaHMEM, a Takke
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TEXHUYECKON XapaKTEPUCTUKN OYUCTHOMO MOpPLUHA (NpeaenbHON ASfIMHbI ero
npobera).

6.6.6 lna obecneyeHnss oONTUMArbHOW CKOPOCTU MepemMeLLeHns
MOPLUHA (MOTOKa BOAbI) B YCMOBUAX CIOXHOIo penbeda LenecoobpasHo
NPUMEHSATb HacoCHble cTaHuuu. [lpyn 3aToM npefenbHas MPOTAXEHHOCTb
Yy4aCTKOB [MPOMbLIBKA [OJKHA COOTBETCTBOBATb PAaCCTOSHUSAM Mexay
KOMMNPECCOPHbIMWU UITM HACOCHBIMU HedbTenepekavymBaoLLMMN CTaAHLUUSMN.

Tun, 4ncno n cxembl COEANHEHUSI HaMoSIHUTENbHbLIX arperaTos
cnegyet BblOMpaTb C y4eTOM XapakKTEPUCTUKM HACOCHbIX CTaHUMM,
obecne4ynBaeMoro WMMM  Hanopa, nepenaga BbICOT NO Tpacce
TpybonpoBoaa.

6.6.7 [lpoMbIBKa CUMTAETCHA 3aKOHYEHHOW, Korda pasgenuTenbHbIn
NopLUEHb NPUXOAUT B Kamepy NpMema HepaspyLUEHHbIM.

6.7 NpomMbIBKa TpyoonpoBoaa 6e3 nponycka NopLUHA

6.7.1 Ounctka nonoctn TpybonpoBoda MPOMbIBKOM ©e3 nponycka
NMOPLUHS OCYLLECTBNAETCA BbIHOCOM 3arps3HEHWA B CKOPOCTHOM MOTOKe
BOAb! (KWOKOCTN).

KadectBo 1 napameTpbl NpoMbIBKM TpybonpoBoga 6e3 nponycka
NOPLUHSA onpeaensTcs aBneHneM HarHeTaHns, Npon3BoaNTESTbHOCTLIO U
YNCNOM HaMoOSIHUTENbHbIX arperaTos.

6.7.2 CKoOpOoCTb NOTOKa BoAbl AOMKHA ObITb paBHa CKOPOCTM BblHOCA
3arpasHeHMn N NoJAepXmMBaTbCd Ha BCEeM TMPOTAXKEHUW OuYULLaemMoro
ydyacTka B TeyeHne BpeMeHW MepeMeLleHns 3arpssHeHur OoT Hadvana go
KOHUa y4YacTKa 1 cocTaBnsiTb He MeHee 1,5 M/c.

[MpoTaKeHHOCTb ydacTkoB TpybonposogoB AuvameTpom Honee
219 MM, npomMbiBaeMbix 6e3 npornycka NOpLUHS, OOMMKHA onpenensaTbes C
y4yeToOM ruapaBfiMdeckMx noTepb Hanopa B TpybonposBode W Hanopa
HacocHoro obopyaoBaHums.

CKopocCTb MoTOKa BOAblI OSMKHA OonpenensaTbCAd B 3aBUCUMOCTU OT
anameTtpa TpybonpoBoaa U Npomn3BOANTENBHOCTH.

6.7.3 [lpombiBKka ©e3 nponycka MOPLUHA CYMTAEeTCs 3aKOHYEHHOW,
Korga m3 CriMBHOro natpybka BbIXOAUT CTPYSA He3arpsi3HEHHOM XUOKOCTH.

6.7.4 NpuHunnnanbHas cxema nNPoOMbIBKM ©e3 nponycka MOpLUHSA
npueegeHa Ha pucyHke A.11 npunoxeHua A.

7 KoHTponb npoxoaHoro cevyeHusi TpyoonpoBoaa

7.1 MpoxogHoe ceyeHne crnedyeT nMpPOBEPATb MOCNE  OYUCTKU
nonoctn TpybonpoBoda aHanormyHO MPOMYCKY OYMCTHBIX MOPLUHEN MNpw
npoayBKe 1 NPOMbIBKE.

7.2 KOHTpONb  NpOXoAHOro  cevyeHna  (kanubpoBka)  OOSKEH
OCYLLEeCTBNATLCS NPOMNyCKOM BHYTpUTPYBHOro MHCMNEKLUNOHHOIO
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ycTponcTBa (nopLuHs-kannbpa, obopygoBaHHOro KannbpoBOYHbIM OUCKOM)
A5 BbISABIIEHNA HanMMymMs HeOonyCTUMbIX CYXeHUMM (MeHblle guameTpa
KanubpoBoyHoro gucka). [opwHM € KannMbpoBOYHbIMKM  OMCKaMU
obopyaylT ycTponcTBamMum OBHapyXeHnsa n otcnexmsaHus. MuHumansHoe
NpoOXoaHoe ceyeHue TpybonpoBoaa AO0JTKHO obecne4vnBaTtb
BecnpensaTCTBEHHbIN NPOX04 BHYTPUTPYOHOro MHCMEKUNOHHOIO npubopa.

7.3 KOHTPOSib MPOXOAHOr0 CeYeHus1 LOSMKEeH OCYLWeCTBNATbCA Ha
OCHOBaHMN WHCTPYKUMN Ha KanubpoBKY WNW pasgena WHCTPYKUMK Ha
npoBefeHne KOMMMEKCHOro npouecca O4YUCTKM NOSIOCTU N UCMbITaHUIA Npu
CTPOUTENBLCTBE, PEKOHCTPYKLUKM NN PEMOHTE Tpybonposoaa.

7.4 [Mpn nponycke BHYTPUTPYBHOro YCTPOMCTBA He [OOMnycKarTCs
pe3kme kKonebaHma CKOPOCTUM [OBWXKEHMHA, YTO [OOJDKHO [OCTuratbecs
perynmpoBaHMEM pexmma nponycka NOpLIHS B 3aBUCUMOCTU OT Npodomns
Tpaccel.

7.5 KOHCTpYKTUBHblIE TpeboBaHUS K MNOPLUHIO-KANuMbpy AOOSKHbI
onpeaensaTbCs KOHKPETHbIMW  YCNOBUSIMM MpoMycka Ha obcneayeMom
yyacTke. ogbop nopliHs-kanmbpa LOMKEH OCYLLECTBSATLCA C y4eTOM
ponycka (He MeHee 5 %) Ha OBasfibHOCTb COEOVHUTESbHbLIX OeTanemn.
OTHoOLWeEHNe ANWHbI MNOopLUHSA-Kanubpa (paccTosiHie MeXay OMOPHbIMU
MaHXeTamu) K BHyTpeHHeEMY AnameTpy TpybonpoBoaa cnenyeTt BblbupaThb
B uHTepBane ot 1,1 oo 1,35.

7.6 lNpun 3acTpeBaHUn BHYTPUTPYOHOro ycTponcTtea B Tpybonposoae
UM HanM4YMM HegonyCTUMbIX MOBPEXAEHUN KanmbpoBOYHOrO Aumcka,
OOIMKHbI ObITb BbINOSIHEHBI PEMOHT Ae(EKTHOro yyacTka W MOBTOPHbIN
NponycK NopLUHA-Kanuopa.

7.7 KannbpoBka TpybonpoBoaa cuMtaeTcs 3akoH4eHHOn, ecnn K[ He
NOBpEXAEH UM aHanNu3 nonyyYeHHbIX NOBPeXaeHU He CBUAETENbCTBYET O
KOHTaKTe C gedeKkramm reomeTpum Tpyobl KOHTPONIMPYEMOrO CEHEHUS.

7.8 [No pesynbTaTtam KOHTPOMSA NPOXOAHOr0 CeYEeHUs1 OOSMKEH ObiTb
coctaBneH akt ocmotpa KO gna npoBedeHuss  nocnegyroLlen
aedeKkTockonum CTeHoK Tpybonposoaa.

7.9 Ha tpybonpoBogax guameTpoMm MeHee 219 MM M Ha y4vacTkax
TpybonpoBoaoB noboro gnameTpa Npu HanMyunMm KPYTOU3OrHYThIX BCTABOK
paguycom MeHee S5 DN TpyObl KOHTPOfb MNPOXOOHOMO  CeYeHud
[0MNyCcKaeTcs He NPOBOAUTb.

7.10 Ha 3aKN4YNTENbHbIX aTanax rmapaBIiNyeCcKmnX n
NMHEBMATMYECKUX WUCMbITAaHMM YyyacTka TpybonpoBoga nocne nponycka
NOPLHA C KanuMbpoBOYHbIM OMCKOM MNPOMycKakT B MOTOKe BoAbl (Npu
rMOpaBfIMYECKUX UCMbITAHNAX) U NO4 AaBfIEHMEM CXXaToro Bo3ayxa (npwu
NMHEBMATUYECKNX WUCMbITAHUSX) BHYTPUTPYOHbIN WHCNEKUMOHHbIN npudop
KOHTpONsi reoMeTpun Tpyd Ana onpeneneHnsa MectononoxeHust aedekron
TMNa BMATUH, rodpoB, oBanbHocTen (NpodunemeTpus). B cnyvae
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obHapyxeHuss nedekToB reomeTpum TpyO, pasmepbl KOTOPbIX He
MO3BOMAT  MPONYCTUTb  BHYTPUTPYOHBLIN  MHCMEKUMOHHBIA  Npurobop,
OedekTbl yCTpaHsaT. 3aTeM nponyckatT Mo y4yacTky TpybonpoBoaa B
NMOTOKE BOAbl BHYTPUTPYOHBIA MHCMEKLWOHHBIA Npubop Ons BbiIBNEHUS
MeTannypruyeckmx (nNreHoB. 3akaToB, TPEeWWH U T. A.), CTPOUTENbHO-
MOHTaXHbIX AedekToB (BMATUH, 3aaup W T.4.) U AedeKToB CBapHbIX
coeauHeHun. Heponyctumble aedekTbl, BbISIBNEHHblE MO pe3ynbTaTam
BHYTPUTPYOHOWN AedeKTOCKONNN, AOMKHbI OblTb YCTPaHEHbI.

7.11 HeobxogmMMocTb  MpoBedeHUs  Mponycka  BHYTPUTPYOHOro
WHCMNEKUMOHHOrO npubopa ans  npodunemMetpun un  aedektockonmm
[OMMKHa onpeaensaTbCs B NPOEKTHOM AOKYMEHTaLUN.

8 UcnbiTaHMA Ha TMNpPOYHOCTbL U MNpoBepka Ha
repMeTUYHOCTb

8.1 OCHOBHbIe TpeboBaHUA N MeToAbl UCNbITAHUNA

8.1.1 NcnbiTaHna TpybonpoBoaoB (y4acTKoOB) Ha MPOYHOCTb U
NnpoBepKa Ha repMETUYHOCTb OOJSDKHbI MPOBOOUTBLCA TMAPABANYECKUM,
NMHEBMATMYECKUM UM KOMOMHMPOBAHHBIM METOLOM.

8.1.2 Buibop MeToaa ncnblTaHUN [OIMKeH onpenenatbcs
cnegyrLwnMMm hakTopamu:

- Ha3Ha4deHneMm TpybonpoBoAaa;

- IPUPOLHO-KIIMMATUYECKUMIN  YCIOBUAMM  (BKIToYasi Temnepartypy
rPyHTa Ha ypoBHe 3anoxeHus TpybonposBoja) W penbegom
(pe3konepeceyeHHass MECTHOCTb, Nepenagbl BbICOT) Tpacchl;

- NMPOTSXEHHOCTLIO n KOHCTPYKTUBHbIMU ocobeHHOoCTAMM
NCMbITYyeMbIX y4acTKkoB TpybonpoBoaa;

- HAaNM4YMemM UCTOYHUKOB UCMbITaTeNbHON cpenbl.

8.1.3 lNpumepbl pacyeToB (BpeMeHW HanosiHeHus Tpybonposoaa,
BblIGOp TUNa WM 4Mcna HanoNHUTENbHbLIX arperatoB M KOMMPECCOPHbIX
YCTaHOBOK) NpuBeaeHbI B NPUNoXeHuu b.

[Mopagok npoBefeHNA UCMbITAHUW U MPUMEHSAEMblE TEXHUYECKME
cpeactBa Mo OYUCTKE MOSIOCTM U UCMbITaHUAM TpybonpoBoAoOB (y4acTKOB)
npu rmgpaBfiM4eckoM 1 NHEBMATUYECKOM MeToLax UCMbITaHUW NpUBEAEHbI
B Tabnmuax B.1 n B.2 npunoxeHuns B.

8.1.4 MecTta 3abopa n cnvBa BOAbl OOMKHbI ObITb COrnacoBaHbl C
3anHTepeCcoBaHHbIMU OpraHM3auusaMu.

8.1.5 OTanbl 1 napameTpbl UCNbITAHUIA HA NPOYHOCTbL U NPOBEPKN Ha
repMeTUYHOCTb  MarucTpanbHbiX  TPyOONpoOBOOOB  pernaMeHTUpyoTCs
Cl 86.13330.2014 (pasgen 19), npombICnoBbLIX TpybonpoBoooB —
CI1284.1325800.2016 (pasgen 24), TOCT P 55990-2014 (pasgen 13),
FOCT 34068-2017 (pa3gen 6).
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8.1.6 pn nposBegeHMn wucnblTaHU TpybonpoBoda Ha MNPOYHOCTb
MakcumarnbHOe faBfeHne He OOSHKHO MpeBbiwaTth 3Ha4YeHusd, Npu KOTOPOM
OOCTUraeTcsl MMHUMarnbHbIA Npeden TekydyecTu metanna Tpyb, a Takke
3HavyeHus1 P B cniydae ucnbiTaHus TpybonpoBoga MeToAoOM CTpecce-
TecTa MakCuMarnbHOe [daBlfieHMe — 3TO JaBneHune, Npu KOTOPOM BO3HUKAKOT
Hanps>KeHusl, paBHble WM NpPEeBbIWAKLWNE MUHUManNbHLIM  Npeaen
Teky4yecTn metanna Tpy6.

8.1.7 MNpOoTsKEeHHOCTb MUCMbITYEMbIX Y4aCTKOB crieayeT onpeaensaTb C
y4eToOM JOMyCTUMOM pasHULbl BbICOTHbIX OTMETOK NPOLONbHOro nNpodounns
N pacnosioXXeHns no Tpacce NMHENHOM apMaTypbl.

[MPOTAXEHHOCTb  Y4aCTKOB, WUCMbITYEMbIX TMAOPaBINYECKUM W
KOMOUMHMPOBAHHLIM  MeTodaMn, [OOShKHa OonpeaensatbCs € ydeToMm
rMapoCTaTUYeCcKoro gaBneHus.

8.1.8 NpoBepKy Ha repMeTMYHOCTL TpybonpoBoda (y4yacTtka) criegyet
NPOM3BOAUTL MOCNEe UCMbITaHNA Ha NPOYHOCTb U CHMXEHUS Pucn 00 Ppas B
TeYyeHne BpeMeHu, Heobxoammoro Ansi oCMOTpa TpacCbl (HO He MeHee
12 ).

[Mpn ncnbiTaHMM Ha repMeTUYHOCTL CrieqyeT NPOBOAUTL BU3YyalibHbIN
OCMOTP CBapHbIX CO€AWHEHWW Ha OTCYTCTBME Teyen, OTNoTeBaHUA W
AedeKToB CBapHOro LBa.

8.1.9 lNepen ucnbiTaHMeM W yganeHnem Boabl M3 TpybonpoBona
(yyacTka) nocrne ucnblTaHuU OOSMKHbI ObITb onpeaeneHbl U 0003HaYeHbl Ha
MECTHOCTM 3Hakamu 6e30nacHOCTM 30Hbl, OMnacHble AN HaxoXAeHUs
nepcoHana u TEXHUKMN.

8.1.10 lna  obBHapyXeHusi MeCT yTeyeKk npu  UCMNbITaHUSX
TpybonpoBo4oOB BO3AyXOM WNM rasom, 6e3 3anaxa, OH MOXeT ObiTb
npeaBapuTenbHO OLOPUPOBAH MpU  COOTBETCTBYKOLWEM OOOCHOBaHUM.
PekomeHoyemas Hopma ofopusaumm atunmepkantaHom — 50 — 80 r Ha
1000 m3 Bo3ayxa (rasa).

8.1.11 TpybonpoBog cuMTaeTca BblAepPXKaBLLUMM WUCMNbITAHMUS Ha
NPOYHOCTb U MPOBEPKY HA rEepMETUYHOCTb, €CIi1M 3a BPeMs UCMbITaHUW
TpybonpoBoaa Ha NpOYHOCTb Tpyba He paspywunach, a npu NpoBepKe Ha
repMeTMYHOCTb  [JaBfieHMe  OCTaeTCd  HEeU3MEHHbIM, YTeYKM  He
OoBHapy>XeHbI.

Mpn nNHEBMATMYECKUX WUCMbITAHUAX TpybonpoBoga Ha MPOYHOCTb
OOMYCTUMOE CHWXEeHMEe OaBrfieHUst OOSMPKHO OnpenensTtbCAa pacyeTom B
COOTBETCTBUM C TeMNepaTypPHbIMK KoriebaHnaMM.

8.1.12 Npwu paspbiBe UNN 0BHaAPYXEHUU YTEYEK BM3yarbHO, MO 3BYKY,
3anaxy unu C MoMoLbd NpUOOPOB y4yacToK TpybonpoBoda NOANeXuT
PEMOHTY M MNOBTOPHbLIM WUCMNbLITAHUAM Ha TMPOYHOCTL W MPOBEpPKE Ha
repMeTUYHOCTb.
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8.1.13 B npouecce ruapaBnmMyeckux wucnbiTaHun Tpybonposoaa,
OCODEHHO B YCNOBUSIX HU3KMX TemMnepaTyp OKpyXarlwen cpenbl, 4OSTKEH
NPOBOANTLCA NOCTOSAHHbBIN KOHTPOSb TeMNnepaTypbl UCMOSTb3yEMON BOAbI.

[MpoBeneHne rmapaBinyecKux NcnbITaHUN NPOMbICITOBOrO
TpybonpoBoga C MpPUMEHEHMEM BOAbl [OOMNyCKaeTcA TOMbKO  MNpw
NONOXUTENbHbIX TEMMepaTypax OKpyXXatoLero Bo3ayxa.

8.1.14 lNpwn MHOTOHUTOYHOW npoknagke NPOMbICNOBbLIX
TpybonpoBoooB  AonyckaeTcs MX  OOQHOBPEMEHHbIe ncnblTaHNA
rmapasnnUyeckum Unu NHeBMaTU4YECKUM METOLOM.

8.1.15 lNpepBapuTternbHble UCMbITaHUA 3anopHbLIX Y3MOB  OOSKHbI
BbINOSNHATLCSA B cooTBeTCcTBUM ¢ Cl1 86.13330.

8.1.16 TpybonpoBoa (y4acTku), He BBEOEHHbIN B 3KCnnyaTauuio
nocne WucnbiTaHMM W NPOBEPKM Ha repmeTndyHocTtb 6onee 24 wmec,
NOASIEXUT MOBTOPHbLIM UCMNbLITAHUSIM Ha MNPOYHOCTb M MNPOBEPKE Ha
repMeTUYHOCTb.

8.1.17 B TeyeHue ykasaHHbIX 24 MeC OOonycKaeTCsd He UCMbITbIBaTb
NMOBTOPHO YKa3aHHble Yy4vacTku TpybonpoBogoB neped WX BBOAOM B
akcnnyatauuo npu  ycrnosuu BbinonHeHnsa 9.1.9 u 9.1.12, a Takxe
OCYLLECTBMEHNS MOHUTOPUHIA U No4AepXXaHNs HEODXOANMMOro AaBfieHNsA U
BflarocofepxaHusi B nonoctun Tpybonposoaa.

8.1.18 Ecnu TpybonpoBog He nNriaHNpyeTCcsl BBOAUTL B aKCMyaTaumio
bonee 24 wMec, TO nocre 3aBeplleHus WUucnbITaHuh Heobxoanumo
NpPOn3BECTM KOHCepBaLUuo Tpybonposoaa.

8.2 l'mppaBnuyeckune UcnbITaHUA

8.2.1 Komnnekc  paboT no  rMapaBfIMHMECKUM  UCMbITAHUAM
TpybonpoBoaa nepen coaden B SKCNyaTauuio A0SHKEH BKIOYATD:

- NOArOTOBKY K UCMbITAHNAM;

- 3anosiHeHme TpybonpoBoaa (ydacTka) BoOOM;
nogbem AaBfieHns 40 UCMbITaTENbHOMO 3HaYeHUs;

NCMblTaHWE Ha NPOYHOCTb;
cbpoc aaBneHnst 40 NPOeKTHOro paboyero 3Ha4YeHus;
NPOBEPKY HA rEPMETUYHOCTb;

- cbpoc pasnenusi go 0,1 — 0,2 Mla;

- yoaneHue BoAbl.

8.2.2 lNoaroTtoBka K ucnblTaHnaM TpybonpoBoda (y4yacTka) AO0SKHA
BKMNtOYaTh:

- MOHTaX 3arnywek (CUMoBbIX 3NNUNTUYECKUX, CHEPUYECKMX) Ha
KOHUAX UCNbITYEMOro y4acTka;

- nogcoeanHeHne Kk TpybonpoBoay 06BA304YHbLIX TpybonposBoAoB,
HaMNoOSTHUTENbHbBIX U OMPECCOBOYHLIX arperaTtoB U wWwnenga, ucnbltaHme nx
noa aasnennem 1,25 Pycn B TeYeHue 6 y;

- MOHTaX y3/10B Nycka 1 NnpnemMa nopLUHEN;
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- YCTAaHOBKY KOHTPOSIbHO-U3MepUTESTbHbIX NPUOOPOB.

8.2.3 3anonHeHne TpybonpoBoda BOOOW credyeT CoOBMeLWaTb C
OYMCTKOW NMOMOCTN NYyTEM MPOMbIBKM U yaaneHnsa Bo3gyxa 13 nosiocTu.

3anonHeHne TpybonpoBoga BOAOW C  MPOMYCKOM  MOPLUHA
NPOU3BOOUTCA NPU OTKPbITbIX BO34YXOCMYCKHbIX KpaHax W JMHEWHOW
apmarType.

Kputepuin nonHoTbl yadaneHust Bosgyxa w3 Tpybonposoga npu
3anofiHeHnn BOOOW — MOSABMIEHWE HENPepPbIBHOW CTPYyU BOAbl, BbIXOAALLEN
U3 BaHTY30B, YyCTaHaBnNMBaeMblx MO Tpacce TpybonpoBoga Ans
aKcnnyarauum, BOOOMPOMNYCKHbIX KpaHOB M Ha BpeMeHHbIX KIT1.

8.2.4B «KkayecTtBe WCTOYHWKOB BOAbl ONA  rMapaBnyeckoro
ncnbiTaHUa criegyeT UCNorb3oBaTb €CTECTBEHHblE UMW UCKYCCTBEHHbIE
BOOoeMbI (pekun, o3epa, BOAOXpaHUNULIA, KaHanbl U T.M.), nepecekaemMble
UM pacnonoXeHHble B6M3n ncnbeltyemoro Tpybornposoaa (ydacTka).

8.2.5 B npoekTHon (paboden) [OKYMeHTauuMm Ans npoBedeHus
rMApaBIINYECKUX UCMNbITAHUA OnpefenseTca MWCMofb3oBaHMe BOAbl UK
XWOKOCTU C NOHMKEHHOW TeMnepaTypon 3aMmep3aHus.

8.2.6 [padhmkn  na3mMeHeHuss gaBneHna B rasonposoge U
HeddTenpoBoAe M MPOOYKTOMNPOBOAE MNpWU MMOPABIIMYECKMX UCMbITAHUSAX
npueegeHsl Ha pucyHkax B.1 n B.2 npunoxexnsa B.

8.2.7 Noagbem gaBnenust 4o Pucn NPOM3BOANTCA CHa4vasrna ¢ NoMoLbHO
HanoJSTHUTENbHbIX, @ 3aTEM ONMPeCcCOBOYHbIX arperatoB. CKOpoCTb NogbemMa
aaBneHus gosmkHa 6biTb He 6onee 0,1 MlNa B MUHyTY.

8.2.8 ina ypaneHus BoAbl MoOcCne ruapasiNYecKUX UCNbITaHUN
cnegyet nocnegoBaTernibHO MPUMEHATb  OBa  MOPLIHA: OCHOBHOW U
KOHTPOSIbHbIN. OCHOBHOW — ANSA yAaneHus OCHOBHOro obbema BoAbl U3
nosiocTn TpybonpoBoaa, KOHTPOSbHbIA — A5 OKOHYaTENbHOro yaaneHus.

YpaneHne Boabl Nocne ucnbiTaHnn B 06s3aTenbHOM nopsiake
npegycmMaTpuBaeTCs TONMbKO AN ra3onpoBOOB.

8.2.9 Ha Ttpybonposogax aAnametpoMm Ao 219 MM M Npu Hanuuum
KPYTOU3OrHYTbIX ~ BCTAaBOK  paguycoM  MeHee N4TM  ONaMeTpoB
TpybonpoBoaa yganeHue BOAbl crieqyeT Npom3BOaUTbL HENoCpenCcTBEHHO
BO3OYXOM WNU MPUPOAHbIM ra3oM OT CKBaXWHbl UM U3 pecuBepa Ha
OTKPbITbI/ KOHEL, UCNbITAHHOIo y4acTKa.

8.2.10 YoaneHne BOAbl CUMTAETCA 3aKOHYEHHbIM ©e3 nponycka
nopLUHeRn-pasgenuTenen, korga ns TpybonpoBoAoOB BbIXOAUT YMCTadA CTpyS
BO34yXxa unu rasa.

8.2.11 CkopocTb nepemMeLleHns NOpLUHA-pasgenuTens npu
yaaneHuu Boabl AOKHA COCTaBnATb HE MeHee 1,5 m/c.

8.2.12 Pe3ynbTathl yoaneHusa BOAbI cneayet cunuTaTb
yOOBMETBOPUTESIbHLIMKW,  €eCnu  BRepean  KOHTPOSIbHOrOo  MOpPLUHSA-
pasgenutens HeT BOAbl M OH BbllesT HepaspylweHHbIM. B npoTuBHOM
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cnyyae Heobxo4MMO OOMOMHUTESNTbHO NPOMNYCTUTb KOHTPOSbHbIA NOPLUEHb-
pasgenurens.

8.2.13 lna  cokpaweHuss  CcpokoB caadm  TpybonpoBoga B
JKcnnyaTauMio OonyckaeTcsl npoBedeHne KOMIMMEKCHbIX MMAapaBfiNyYecKmX
NCNbITAHUA, COBMELLAOLWMX OYUCTKY MOSIOCTU OT 3arpA3HEeHU MOTOKOM
XMOKOCTU W ydaneHue BOAbl MOCre rmapaBinYecknx WCNbITaHUA Nopg
AasrieHnem Bosayxa (rasa).

8.3 UcnbiTaHua Tpyb6onpoBoda ¢ NpUMEHeHMeM MeToha CTpecc-
TecTa

8.3.1 HeobxogmMmocTb npoBefeHuUs nMapaBinvyeckux WUCrbITaHumn
y4yaCTKOB TpybonNpoBOAOB MOBbLIWEHHbIM [aBreHneMm (MeTogoM CTpecce-
TecTa) JOMMKHa onpenenaTbCs 3aCTPOULLMKOM (TEXHUYECKUM 3aKa3vyMKOM)
Ha cTagunn NPOEKTUPOBaHUS.

[MopaBnuyeckne wUCNbITaHUA MeTOAOM CTpecc-TecTa  LOJDKHbI
NPOBOAUTLCA MO COrflacoBaHUKD C OpraHu3aumen, IKCrnIyaTUpyroLLEen
TpybonpoBos.

8.3.2Mpn rmmgpaBnnUyecknx UCNbITAHNAX METOOOM CTpecc-TecTa
OOITMKHbI  BbIMOMHATLCA Crneayllme TexXHUYecKne u TEeXHOSIOrm4yeckme
TpeboBaHus:

- UCMOMb30BaHME BbICOKOTOYHbLIX NPUOOPOB AN N3MepeHns pacxoga
3akaunBaemon B TpybonpoBog BOAbl M AaBfieHUss B HEM, WU3MeEpeEHue
Temneparypbl;

- OrpaHn4eHne rnepenaga BbICOT B Npeaenax UcnbiTyemMoro y4acTtka;

- pasgeneHune Tpybonposoda Ha 6osiee KOPOTKME ucChbITaTesNbHble
y4acTKu;

- UICNOMb30BaHME OMNPEeCcCOBOYHLIX arperatoB 0Oonee  BbICOKOM
NpPOU3BOAUTENBHOCTY,

- NOBbIWEHHbIE TpeboBaHWA K 4YMCTOTE BOAbl, 3aKayMBaeMown B
TpybonpoBoA ONPECCOBOYHbLIM arperaTtom.

8.3.3 lNpun ncnbiTaHuax TpybonpoBoaa Ha NPOYHOCTb U NMPOBEpKe Ha
repMeTMYHOCTb  [OSDKHA MpPOBOOAUTBCA  HEMpepbiBHAs  perucrpauus
3HayeHun pacxoda, OaBfeHus U TemnepaTtypbl BoAbl U ux obpaboTka B
pexnme peanbHOro BpeMeHN.

8.3.4 OCHOBHbIe NapameTpbl N PEXUMbI TMApPaBANYECKUX UCNbITAHUN,
0COBEHHOCTN KOHTPOMA npouecca MCMNbITaHUA MOBbILEHHbIM AaBneHnem
(MeToOM cTpecc-TecTa) npuBeeHs! B [10].

8.3.5 MNpuHumnunanbHaa cxema UCNbITaHUN ydacTka TpybonpoBoaa C
npMMeHeHMeM MeToda CTpecc-TecTa npuBegeHa Ha pucyHke B.3
npunoxeHuns B.

8.3.6 UcnblTaHna  TpybonpoBoda  AOS/MKHbl  BbINOSMHATLCA B
COOTBETCTBMM C rpadMkoM M3MEHeHUs [fasneHns B TpybonpoBoae,
npuBeaeHHbIM Ha pUcyHke B.4 npunoxeHus B.
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8.3.7 [pn ucnbITaHNAX Ha MPOYHOCTb CTPOSALIMXCA TPybOnpoBOAOB
crnefyeT BbINONHATL ABa NOSMHbIX LWKIIa Harpy>xeHnsa Tpybonposoaa.

Bpems Bbiaepxkn TpybonpoBoga noa AaBfiEHUEM Ha KaXOOM LMKNe
AOIMKHO cocTaBnsATb 1 y.

8.3.8 [lpoBepky yyacTkoB TpybOMpoBOAOB Ha EPMETUYHOCTb
cnefyet nNPOBOAUTL B HWXKHENW TOYKE TpacCbl AdaBfeHUEM, paBHbIM
MaKkcMManbHOMY Ppas, B TEYEHNE BpeEMEHU, HEOBXOAMMOro Afa ocMoTpa
Tpacchbl U BbISIBIIEHUS YTeYeK (He MeHee 12 Y).

8.3.9 TpybonpoBog cuuTaetTcs BblOepXaBLWMM UCMbITaHWE Ha
NPOYHOCTb, €CIIM B TeYEeHNe BPeMeHU Bblaep>XKU nog Pucn HE NPOU3OLLIIO
ero paspyweHue. Ecnn B npouecce nogbema [aBrieHUS UMW BblOEPXKM
nog [JasrieHneM npousoLwsio paspylleHue TpybornpoBoada, TO criegyer
3aMeHUTb paspyLUEeHHbIA y4aCTOK U MOBTOPUTL UCMbITAHNE.

[Mocne ycTpaHeHus pa3spbiBa Tpybonposoda crenyet yaanuTb
BO34yX, MonasWwuK B MNOJSIOCTb, NyTEM Mporycka MOpLUHS Mo Harnopom
BOAbI.

8.3.10 B cny4ae obHapyXeHunsa yTeyku npu nposepke Tpybonposoaa
Ha repMeTUYHOCTb ee crneayeT YCTPaHUTb U MOBTOPUTL NMPOBEPKY.

8.4 NMHeBMaTN4eCcKkue UcnbiTaHUA

8.4.1 NNHeBMaTU4eckne  UcCMbiTaHUss  TpyboONpoBOAOB  AOSTKHbI
NpoOBOOUTLCS  BO3AYXOM,  MHEPTHbIM WKW MNPUPOAHBIM  Fa3oM,
nHeBMaTUYecKne ncnbiTaHUSA TpybonpoBoaOB, paHee
TPaHCNOPTUPOBABLUNX  YrNeBOAOPOAHbIE  B3pbIBOOMACHblE  cpedbl, —
WHEPTHbIM ra3oMm. [lHeBMaTMyeckme WUCNbITaHUS BHOBb MOCTPOEHHbIX
TpybonpoBoaoB ¢ Ppas 6onee 11,8 Mla He paspeLuatoTcs.

8.4.2 Npun wmncnblTaHnax TpybonpoBoda MPUPOLHbIM ra3oM AOSTKHbI
ObITb NPUHATBI Mepbl, obecneymBatome 6e3onacHOCTb PaboT, CBA3aHHbIX
C €ro NpUMeEHEHNEM.

8.4.3B 3aBucumoctm oT obbema nNOMOCTU  UCMLITYEMOIO
TpybonpoBoga (yvyactka) U 3HayeHUs Pucn KOMMNPECCOPHbIE YCTaHOBKU
cnegyeT Ucnonb3oBaTb MO OAHOM UM 06 bEeANHEHHBIMUM B IPYNMbI.

8.4.4 MNpupoaHbin a3 angd wucnbliTaHUWM cregyeT nopdasaTb  OT
3arnofIHEHHOro rasom OerCTBYIOLWEro rasonpoBoda, nepecekaroLwero mnu
npoxoasuiero B6nm3n crposulerocs Tpybonposoaa, ANA NPOMbICIIOBOro
TpybonpoBoaa — OT CKBaXMHbl Yepe3 cenapaTopbl OCYLUKN rasa.

8.4.5 NHeBMaTu4eckne wucnbiTaHns TpybonpoBoaa M MNpoBepka Ha
repMeTUYHOCTb JOMKHbI BbIMONTHATLCA Nocne:

- NonHoro okoH4yaHusa CMP;

- obecneyeHus TpeboBaHun BesonacHocTyH [6].

8.4.6 MNpuHumnuanbHaa  cxema  MNHEBMATUYECKUX  MUCNbITaHWUN
TpybonpoBoaa AoMmKHaA BKNHOYaTb:
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- 3aMnoflHeEHME HayanbHOro y4actka TpybonpoBoga C NOABLEMOM
aaBneHnsa oo Pucn;

- nepenyck Bo3gyxa (rasa) uM3 oOgHOro ydvactka Tpybonposoda B
Apyrowu;

- nogbeM [JaBneHuss BO BTOPOM y4vactke OO0 Puen C MOMOLLBIO
KOMNPECCOPHbIX YCTAHOBOK [Ans NepekayMBaHus Bo3gyxa (rasa) us
MCMbITAHHOrO y4yacTka B MOANEeXalinn UCNbITaHUAM, Mexgy ydacTKkamu
pacrnonaraeTcsl nepemblyKka C KpaHOM;

- cTabvnusaums n nsmepeHne HeobxoaMMbIX NapamMeTpoB HaMOPHOW
cpeabl B TpybonpoBoae;

- ONOPOXKHEHME UCMbITAHHOIO y4acTka.

8.4.7 Npn 3anonHeHnn TpybonpoBoda BO34yxoM (rasom) Ao
ncnblTaTenbHOro AaBneHus Pucn cnepyert npegycMmatpuBaThb
MHOrOKpaTHbIA Nepenyck N nepekaymsaHme HarnopHOM cpenbl N0 y4acTkam
TpybonpoBoaa.

[Nlepenyck n nepekadnBaHue Bo3ayxa (rasa) crieqyeTt OCYLLEeCTBMATb
C Lenbl paunoHanbHOro MCNosib30BaHUS HakomnmeHHon B TpybonpoBoae
SHeprum € yy4yeToM 4uUcna, guameTpa U CyMMapHOro obbema y4yacTKOB,
BpPEMEHU 3anofiHeHUst UX BO3OyxXOoM (rasoM) A0 Puen, NapameTpoB U
TEXHOSIOrMM 3anoSIHEHUS.

8.4.8 pn 3anonHeHun TpybonpoBoda BO34yXOM (rasom) OCMOTP
Tpacchbl criegyeT npon3soauTb Npu gasneHuun B Tpybonposoge 0,3 Pucn, HO
He bonee 2 Mla.

Mpn yBenudeHun aasnenunsa ot 2 MlMNa go Pucn M B TEYEHNE BpPEMEHU
MCMbITaHM Ha NPOYHOCTb OCMOTP TPAacChl 3anpeLiaeTcs.

8.4.9 'padbmk un3MeHeHna aOaBneHuss B Tpybonposoge npu
NMHEBMATMYECKNX UCMbITaHNSAX NpuBeAEH Ha pucyHke B.5 npunoxexns B.

8.4.10 B npouecce wucnbiTaHu cnegyet NPOBOAUTL  U3MEPEHUS
OABNEeHUs Kak MWUHUMYM B TpeX Toudkax (paBHOMEPHO pPacroOfOXEHHbIX
OTHOCUTESTbHO KOHLOB MUCMNbITyeMoro Tpybonposoaa).

8.4.11 [Ina obneryeHnsa nNoucka yteyek B TpybonpoBoae B npoLecce
3akaykm B Bo3gyx (ras) cnegyet p[obaenatb O4opaHT. YCTaHOBKU
[03UPOBaHUSA ofopaHTa cnegyeT MOHTMPOBATb Ha y3rax MOAKNIYeHUs K
NCTOYHUKaM BO3ayxa (rasa).

TpeboBaHus Kk ogopaHTy npueeaeHsbl B [11]. PekomeHayemasa Hopma
odopusauumn atunmepkantaHom coctaBnseT ot 50 go 80 r Ha 1000 m3
BO3gyxa (rasa).

8.4.12 3anonHeHne TpybonpoBoga HaMOPHOW Cpeaon M noabem
paeneHnss 0o Puen cnefyet npoms3BoauTb No GannacHbiM NIMHUSM NPy
3aKPbITbIX FIMHENHbIX KpaHax.

8.4.13 lNpoeepky TpybonpoBoga Ha TrepMeTUYHOCTb crenyet
Npon3BOAMTb MOCME WUCMNbITAHUM Ha MNPOYHOCTb WM CHMXKEHUA Puen OO

22



CN 411.1325800.2018

NPOEKTHOrO Ppas B TEYEHME BPEMEHU, HEODXOOMMOro AS1 OCMOTpa Tpacchl
(He meHee 12 v).

Boaayx (ras) npu cbpoce gaBneHns pekoMeHayeTcsa nepenyckatb 13
MCMbITAHHOrO y4acTKka B COCe4HUN y4acTOK, NOASIEXaLLNin NCTIbITaHUIO.

8.4.14 TpybonpoBog, cuuMTaeTcs BblAepXKaBLMM UCMbITAHUS U
NPOBEPKY HA repMEeTUYHOCTb, €CfN 3a BPEMS UCMbITAaHUS Ha MNPOYHOCTb
Tpyba He paspylmnacb, a nNpu nNpoBepke Ha repMeTUYHOCTb AaBrieHue
OCTanocb HEN3MEHHbLIM N YTEYKN HE OOHapYXXEHbI.

8.5 KoMOMHUpoBaHHbIE UCNbITAaHUA

8.5.1 KoMOMHMpOBaHHbIN ~ MeToa4  UChbiTaHWin  TpybBonpoBoaoB
cnegyet NPUMEHATb, KOrda HEBO3MOXHO NPOM3BOACTBO paboT apyrnmu
MeToAaMMm:

- OTCYTCTBME B paloOHe WUCMNbITAHUW WCTOYHUKOB NPUPOAHOro rasa,
crnocobHbIX obecneynTb NnoabeM AaBneHns Pucn;

- OTCYTCTBME  HEeobXOOUMOro  4ucria  MOLUHBIX — MepeaBuKHbIX
KOMNPECCOPHbIX YCTAHOBOK 41151 UCMNbITaHUW TpybonpoBoaa BO34YXOM;

- HeobxoauMocCTb AeneHus TpybonpoBoga Ha KOPOTKME YYacCTKu
NCMbITaHWM B YCINOBUAX pe3konepeceYeHHON MECTHOCT!.

8.5.2 Komnnekc pabot no KOMOMHMPOBaAHHOMY MeTO4Y WCMblITaHWUN
TpybonpoBoaa nepen caaden B 9kCnnyaTauuio 40SMKEH BKOYATb:

- OYMCTKY NnonocTu Tpybonposoaa;

- 3anoSIHEHME UCTIbITYEMOro y4acTka BO34yXOM (rasom);

- 3anoriHeHne UCMbITYyeMOoro y4actka Bogon 00 Pucn;

- UCMbITAHWS Ha MNPOYHOCTb;

- CHWKEHNEe [aBneHusi 0 MaKCUManbHOro Ppas B BEPXHEW TOYKe
TpybonpoBoaa;

- NPOBEPKY Ha repMeTUYHOCTb;

- yoaneHve Boabl.

8.5.3 Ouuctky nonoctn TpybonpoBoga crnegyeTr  NPOBOAUTL
NpoaYyBKOM C NPONYCKOM MOPLUHS.

8.5.4 NcnbiTyeMbln  yyacTok TpybonpoBoga cnegyeT 3anofHATb
NPUPOAHbLIM ra3omM OT OEWCTBYIOLLEro ra3onposoaa, MHEPTHbLIM ra3om Unu
CXKaTbiM BO34YXOM OT KOMMPECCOPHbIX YCTAaHOBOK [0 [JaBlieHusi B
OENCTBYIOLLLEM ra3onpoBoAe UM MakCUManbHOro AaBfieHUA HarHeTaHud
Komnpeccopa No TEXHONOMMN, NPUHATON ANS NHEBMATUYECKUX UCTbITAHUNA.

Moabem pgasrneHnsa 0o Pucn CriegyeT BbIMOMNHATL 3aKkadnBaHWEM BOAbI
B TpybonpoBO C MOMOLLbIO ONPECCOBOYHbIX arperaTos.

3anonHeHWe  y4acTka  BOOOW  crnedyeT  OCYLEeCTBMATb  C
nepemMeLleHneM NopLUHS Bnepean NoToka Boabl.
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8.5.5padbmk un3MeHeHna fasBneHuss B Tpybonposoge npu
KOMOUMHMPOBAHHOM METOAE WCMNbITaHUA NpuUBEdEH Ha pucyHke B.6
npunoxeHuns B.

8.5.6 Mocne npoBegeHust wucnbiTaHM TpybonpoBoda (y4yacTka)
KOMOWHMPOBAHHLIM METOAOM CrneayeT BO3BpaTUTb YacTb NPMPOLHOro rasa
(B crnyyae ero npMMeHeHna) B ra3onpoBo U yaanuTb BoAy B ABa dTana:

- NpeaBapuTEnbHbIN CNMB BOAbLlI MOA AaBfieHMeM 4vepes3 naTtpyoku,
3apaHee YCTaHOBIIEHHbIE B MeCTax 3akayku BOAbl;

- yoaneHne BOAbl C  MPOMNYCKOM  MOPLUHA-pasgenutens  nog
OasreHnem  Bo3gyxa (rasa) Mo TEeXHOSNormW,  MpPUHATOM  Ongd
rMapaBIiNy4eCKUX UCTbITAHUMN.

8.6 UcnbiTaHus TpybonpoBoaa npu oTpuuaTenbHbIX
Temnepartypax

8.6.1 Npu BbIBOPe MeTOAa MUCNbITaHWMN TpybonpoBoda (ydacTka) npu
oTpuuaTenbHbIX TeMnepaTypax cnegyeT yYuTbiBaTb:

- pe3ynbTaTtbhl TENNOTEXHNYECKOrO pacyeTa napameTpoB UCMbITaHUN,
BbINOJSIHEHHOrO NPOEKTHOM opraHusauuen [9];

- HAaNM4Me orpaHnYeHnn ansa NPUMEHeHUss MeToaa UCMbITaHUi,

- KOHCTPYKUMIO, Ha3HadeHne, pguameTp W cnocob npoknagku
TpybonpoBoaa;

- rmgporeonoruyeckue, reomopdonormyeckme n NPUPOLHO-
KnumMmaTunyeckue ycrioBusi Tpaccbl Ha UCMNbITYEMOM y4acTKe;

- HanMyne TexXHUYECKUX CPeacTB, TMOCTOSAHHbIX (Ha nepuoA
NcnbITaHW) UCTOYHMKOB rasa unun Boabl;

- BO3MOXHOCTb Npoun3BoacTBa paboT No MOUCKY yTeuvek, nuksmngaumm
nedexTos.;

- cobnogeHne TpeboBaHuKM ©Be3onacHOCTUM WM OxpaHbl  Tpyada,
OKpyXatoLLen cpeabl.

8.6.2 UcnbiTaHns TpybonpoBOoAoOB (y4acTKOB) Mpu OTpuUaTenbHbIX

Temneparypax AonyckaeTcs BbIMOSHSATb MHEBMaTUYECKUM,
rmapaBnMyecknm n KOMOMHMPOBAHHLIM METOAAMMU:
- MHEBMATUYECKUA METOA MWUCMbITaHWA BO3AyXOoM (rasom) — Ans

TpybonpoBoaoB noboro agnameTpa;

- rMapaBnuUyeckKnn MeToq WUCMNbITaHMA BOOAOWM C  eCTeCTBEHHOU
TemnepaTypon Bogoema — [Ond  noA3eMHblX TpybonpoBogoB ©Oe3
Tennousonaunu gnametpom ot DN 700 go DN 1400;

- rMapaBiMy4eckun MeTod MCNbITaHU npenBapuTernibHO MoOorpeTou
BOOOW — ANs Haa3eMHbIX Tpybonposogos anameTtpom ot DN 200 go DN
700 ¢ TennousonauMen n ans noa3eMHbiX TpyobonpoBoAoB ANaMETPOM OT
DN 200 go DN 500 6e3 tennounsonauuu;

- TMQpaBnNUYeCcKN MeTo4 MWCMbITaHUA XUOKOCTbIO C  MOHMKEHHOW
TemnepaTypon 3amep3aHusa — anga Tpyéonposogos gnameTtpom 4o DN 200;
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- KOMOMHMPOBAHHLIM  METOL WUCMbITAaHUA  BO3OQyXOM (rasom) w
XWOKOCTBKO € MOHWXKEHHOW TemnepaTypouM 3ameps3aHuss — Ons
TpybonpoBoaoB nboro anameTpa, Pucn B KOTOPbIX HEBO3MOXHO CO34aTb
BO34yXOM (rasom).

8.6.3 lNpn npoBegeHMM NMHEBMATMYECKMX UCMbITaHU Tpybonposoaa
cnegyet  yuntbiBaTb  crnieunduky  3Kcnsyataumm nepenBuKHbIX
KOMIMPECCOPHbIX YCTAHOBOK MNPU HU3KUX TemrepaTypax HapyXHOro
BO3yXa.

[THeBMaTU4eCckMe  UCNbITaHUS  MarncTpasibHbiX  rasonpoBOaOB
OOITKHbI  BbINOSIHATECA € obecnedyeHMem BnarocoepaHus BO34yXa,
nogaBaemMoro B ra3zonpoBo/, COOTBETCTBYIOLEro TeMmnepaTtype TOYKN poChl
MuHyc 35 °C 1 MmeHee (npn aTMOCEPHOM LaBneHun).

8.6.4pn  npoBegeHUn  rMOapaBNUYECKNX  UCMbITAHUKA  NpU
oTpuuaTenbHbIX TeMnepaTypax crnegyer:

- NPOBOANTb UCMNbITAHUS CTPOro B TEYEHNE BPEMEHMU, ONpeaenNneHHOro
TEeNNOTEXHNYECKUM pacyeToM;

- obecneymBaTb KOHTPOSb TeMMNepaTypbl BOAbI HA BXOAE W BbIXo4e U3
TpybonpoBoaa;

- KOHTPOSNIMPOBATL 3achINKy 1 obBanoBaHue Tpybonposoga (rPyHTOM,
CHerom);

- BbIMNOSIHATE  TWlATenbHOEe  yTensieHne  OTKPbITbIX  YacTewn
TpybonpoBoaa, apmaTypsbl, 06opyaoBaHmsa n npmbopos;

- BbINOJSTHATL  OYUCTKY MNOMOCTU NPOTArMBaHUEM, MPOAYBKOW WUNn
cCoBMeLlaTb O4YUCTKY C YyOdarneHuem BoAbl Mnocne  rnapaBnuyecknx
NCNbITaHWUW;

- UCKIMOYaTb 3anmMBKY BOAbl Nepen nopwHem BO usbexaHue ee
3amep3aHus;

- npon3BoauTb MoHTax Kl gna ucknoyeHns 3anonHeHns BOOOM
NOSIOCTU NPU OTKPbITOM KOHEYHOM MCMbITYyEMOM Yy4acTke Tpybonposoaa u
aBapuUMHOro yganeHna Bobl Npu BbISBNEHUN Oe(eKTOB;

- y6eauTbCca B HanNuumMmM 1M NOOKIOYUTL UCTOYHUKKM BO3ayxa (rasa) go
Hadana ucnbiTaHna K 060MM KOHLUAM MCMNbITYEMOro yyacTka, YTO LOSMKHO
obecneuvnBaTb BO3MOXHOCTb yaaneHus XXnakoctu u3 Tpybonposoaa,

- 3aKOHYMTb BCe paboTbl Ha Tpacce (YCTPOWCTBO OrpakoeHun,
MOHTaX 3nekTposawntel W T.4.) W NPeaocTaBUTb  UCMbITAHHbIN
TpybonpoBos NPUEMHON KOMUCCUM.

8.6.5 MNpuHunnnanbHaa  cxema  rMApaBIfIYECKUX  UCNbITAaHUN
TpybonpoBoga npu oTpuuaTenbHbIX TeMnepaTypax npuBeaeHa Ha pUCyHke
B.7 npunoxeHus B.

8.6.6 Mpn  rmgpaBnuyecknx uUcnbliTaHUAX Tpybonposoga npwu
oTpuuaTenbHbIX TemnepaTtypax crieqyet KOHTponuMpoBaTb TemrepaTypy
BOAbl, OKpyXalLlero BO3gyXa W TPyHTa Ha YpOBHE 3aroXeHus
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TpybonpoBoga C 3anncbio pe3ynbTaTtoB U3MEPEHUA B MNpoLiecce BCEro
nepuvoaa UcCrbiTaHUN.

8.6.7 TemnepaTtypa 3akadunBaemon B TpybonpoBoa (y4acTok) BOAbI
OomkHa 6biTb nonoxutensHon (Bbiwe 4 °C) B TeyeHMe Bcero nepuoaa
NUCNbITaHUWN.

3HayeHMe HavanbHOW TemnepaTypbl BOAbl OOSMKHO OnpeaensitbCs
pac4yeToM B NPOEKTHOM (paboyein) JOKyMeHTaunu.

[Ons obecnevyeHns npoBedeHUs wucnblTaHu TpybonpoBoda 6e3
obpasoBaHMA B NOMOCTW Hanegew Boay B Tpybonposod cregyeT
3akaumBaTb OO Tex Mop, NoKa ee Temnepartypa B KOHUe TpybonpoBoga He
OOCTUrHET pacyeTHOMN.

B npouecce 3anonHeHuss TpybonpoBoga BOOOM  criegyeTt
OCYLLECTBNATb KOHTPOSb TEMMNEPaTypbl CrIBaeMO BOAbI.

8.6.8 lpn wucnbITaHMsaX nNog3eMHoro  TpybornpoBoda  cnegyet
NpoBOAUTL MNpeaBapuTenbHbIA nporpes TpybonpoBoga M OKpyXKakoLero
rPYHTa NPOKa4yKkom BOAbl C ONTMMaNbHOW CKOPOCTbIO.

OnTumanbHasi CKOPOCTb MpOKadknm BOAbl B  3aBUCUMOCTU  OT
CYMMapHON NpOU3BOAUTESNTbHOCTU HAMOMHUTENbLHLIX arperaTtoB AOJSIKHa
onpenendarbcs B NpoekTHoM (paboyven) [OOKYMEHTaumm Ha OCHOoBe
TENNOTEXHMYECKOro pacyeTa.

TemnepaTtypa nogasaemon B TpybonpoBog BOAbl AOSMKHA ObITb He
bonee MaKCcMmManbHom pabouen Temneparypbl NCMbITYeMoro
TpybonpoBoaa.

8.6.9B cnyyae npumeHeHus nopwHen Ong  3anoSIHEeHUs
TpybonpoBoga BOOOWM ANs TMOPABIMYECKUX WCMNbITAHUA C  MOMOLLbIO
HanoSTHUTENbHbIX arperaTtoB cregyet MNpou3BOAMTbL NpeaBapuUTENbHbIN
nporpes Tpy6onpoBoaa NpoKkaykon Bogbl.

8.6.10 Npw npeBbILLEHNN NPUHATOrO B pacyeTe BPEMEHU UCMbITaHUN
TpybonpoBoga cregyet MNpou3BOAUTbL  MOBTOPHYKD MPOKA4ykKy BOAbl
pacyeTHOM TemnepaTypbl Yepe3 MCMNbITYyeMbIA y4acToK. [Npokayka BoAbl
Oonyckaetcs B Nepuod  MeXay MUCMNbITaHUsIMM  Ha  MPOYHOCTb U
repMeTUYHOCTb, a TaKkKe B nepuoj, korga TpybonpoBog He HaxoauTCs Nojg,
PI/ICFI-

8.6.11 Npwu rmapaBMyecKnx ncibITaHUSAX NPOMBbICIOBbIX
ra3onpoBO4OB  AOMyCKaeTcs  NPUMEHATb  MoAdorpeTywd  Body  OT
TennoobMeHHNKOB, BoaonoAorpeBaTenbHbIX YCTAaHOBOK, KOMMYHMUKaLMA
ropsiyero BogoCHabxeHus.

Mpn rmngpaBnMyecknx WUcnbiTaHUsX TpybonpoBoaa NPUMEHEHUE
XUOKOCTU  C  TMOHWMXEHHOW  TemnepaTypon  3amMep3aHus  OOSKHO
OCYLLECTBNATLCA MO TEXHOMOMMM C y4ETOM OCOBEHHOCTEN NPUrOTOBIEHNUS,
XpaHEHUs, TPaHCNOPTMPOBAHUA U  yTuUnM3auum pactBopa WU ero
KOMMOHEHTOB. TEexXHOMNOrMsi MNPUroTOBMEHUS W YTUNM3AUMUN  KUOKOCTU
O0IMKHa BbITb yKasaHa B MHCTPYKLUKM MO UCMbITAHUSAM.
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TemMmnepaTypHbli gMana3oH NPUMEHEHUS XUOKOCTU AN UCMbITaHUN
TpybonpoBOO4OB LOSMKEH ONpedeniiTbCA TemnepaTtypon ee 3amep3aHus,
KOTOpasi 3aBUCUT OT KOHLEHTpauun pacteopa. KoHueHTpauuen pacTeopa B
nepuoa ucnbiTaHNa gormkHa 6biTb obecneveHa Temnepatypa 3amep3aHus
XWUOKOCTU HWXE MUHUMAanbHOM TemnepaTypbl rpyHTa 3acbinku (npu
noa3eMHOW npoKnagke) W TemnepaTypbl Hapy)XHOro Bo3gyxa (npwu
Ha43eMHOW npoknagke).

TemnepaTtypa BHYTPU Tpybonposoaa npu NCNbITAHNAX
TpybonpoBoga [OOo/mkHa OblTb  Bblle  TemnepaTypbl  3amMep3aHus
ncnblTaTeNbHOM XUOKOCTW.

8.6.12 Npu wncnbiTaHnax TpybonpoBoda XWOKOCTbH C MOHMKEHHOW
TemMnepaTtypon 3amMep3aHna B Cfyyae paspbiBa 30Ha Bblbpoca
ncnblTaTeNbHON XUAOKOCTU OOMKHA OblTb OnepaTMBHO fOKanmM3oBaHa C
nomowbio  3anpyn, obBanoBaHUs  rPYHTOM € MocregyoLwen
HenTpanusaumen pacteopa.

8.6.13 Npn KOMOBMHMPOBAHHOM MeTOo4Ee WCMbITAaHUW MOA3EMHOrO
TpybonpoBoaa npu oTpuuaTesibHbIX TeEMNepaTypax B NPOEKTHON (paboyen)
OOKYMEHTauMM  OOSMKHbl  OblTb  OnNpedeneHbl  TennoTexHu4eckune
napamMmeTpbl: CKOpPOCTb W o0b6beM (BpemMd) npokadkm BOAbl 4Yepes
NCNbITYEMbIN Y4aCTOK, TeMnepaTypa BoAbl Ha Bxo4e B TpybonpoBoa.

MpuHUUNManbHas cxema ruapaBMYeCcKUX WUCMNbITAHUW NOA3EMHOIO
TpybonpoBoga 6e3 TennousonauMm nNpuBedeHa Ha pucyHke B.8
npunoxexua B.

8.6.14 Npn KOMOWHMPOBAHHOM METOAE WUCMbITAHMA HAA3EMHOIO
TpybonpoBoaa npu oTpuuaTenbHbIX TEMNeEpaTypax B NpoekTHOM (paboyen)
OOKYMeHTauuM  OOSMKHbl  OblTb  onpegeneHbl  TennoTexHU4eckme
napameTpbl: (Ha4anbHasa) Temnepatypa BoAbl B Hayane M KoHue yyacTka
TpybonpoBoga, Tpebyemoe KOonmMyecTBO MOAOrpeTon BoAbl M MOLLHOCTb
NMCTOYHMKA nogorpesa.

MpuHUUNUanbHas cxema WCNbITAHUN Hag3emHoro TpybonpoBoaa
nogorpeTon BoAOW NpuBeseHa Ha pucyHke B.9 npunoxenus B.

8.7 NpeaBapuTenbHble UCMbITaHUA 3aMOPHbIX Y3N0B

8.7.1 NpenBaputenbHble UCNbITAHUA  3aMOPHbIX  Y3r0B  OOSTKHbI
NpoBOAMTLCA OO BPe3ku B HUTKY TpybonpoBoaa co3gaHMeEM BHYTPEHHEro
cTaTUYecKoro AasBrfieHNa AONns BblsiBNeHUs 0eeKTOB U NOATBEPXKAEHUS NX
repMeTUMYHOCTM OO0 WCMbITaHMKM Bcero TpybonpoBoga (yyactka) nocne
3aBepweHns CMP. [onyckaetcsa npoBefeHne npeaBapuUTenbHbIX
MUCMNbITaHUM 3anopHOW apmMaTtypbl Ha nNPeanpuUATUN-U3roTOBUTENE NpU
NnpoBedeHUU MNPUEeMO-COATOYHbIX WCMbITAHUW, a WCMbiTaHWe Y3r0B
3anopHon apMaTypbl — B COCTaBe CMOHTMPOBAHHOIoO Tpybonposoaa.

8.7.2 NogroTtoBka 3anopHOro y3na K UCMbITaHUAM OOSMKHA BKNKOYaTh:
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- IPMBApPKy K KOHLAM MOHTAaXHOrO Yy3fa BpPEeMEHHbIX naTpybkoB C
CUNOBLIMU AMNUNTUYECKUMN 3arfylwkamn nu3 Tpyb anuHonm He meHee 1,5
Hapy>XHOro anameTtpa TpybonpoBoaa;

- MOHT@X Ha MNOHWKEHHOM KOHLle OAHOro CNMBHOro naTtpybka c
KpaHOM, Ha NOBbLILLEHHOM KOHLIe — BO34yXOCMYCKHOro natpybka ¢ KpaHoM n
MaHOMeETpa;

- OTKpbIBaHME 3anopHON apmaTypbl.

8.7.3 lNpenBaputencHble NCNbITaHNA Y3A TpybonpoBoaoB
onametpamm ot DN 500 pgo DN 1400 cnegyeT npousBoaUTb
HenocpeacTBEHHO Ha Tpacce Ha MecCcTe [MPOEKTHOro pPacrofioXeHUs
kaxxgoro Y3A.

8.7.4 lNpepBaputenbHble ucnbiTaHna Y3A gns Tpyd AnameTpom He
6onee DN 500 cnegyet npousBoauTb Ha Tpacce nNubo BHe ee, BOHNM3U
MCTOYHMKA BOAbl, COEOVHSS HECKOSbKO y3noB B obuyto rpynny. [Nocne
nucnblTaHua rpynny Y3A pasbeuHAT Ha OTAefNbHble Y3rbl, KOTOpble
TPAHCMOPTUPYIOT K MECTY MOHTa)a Ha Tpacce.

8.7.5 NpenBaputenbHble ucnbiTaHna Y3A criegyeT  BbIMOMHATb
rmagpasnuMyeckum  (Boda, XWOKOCTb C  MOHWMXKEHHOW  TemnepaTypomn
3amMep3aHunsl) unn NHeBMaTUYECKUM METOO0M.

8.7.6 NpeaBaputenbHble rugpasnuyeckme ucnbltaHns Y3A nposoaaT
npu gasneHun 1,1 Ppas B TedeHUe 2 4, NpoBEpKYy Ha repMeTUyYHOCTb —
nocrne CHWXeHna faBreHna 00 Ppas B TeYeHUe BpeMeHU, HeobxoauMmoro
ansa ocmoTpa Y3A.

8.7.7 NpenBaputenbHble NHEeBMaTN4eckmne ncnbITaHUA Y3A
npoBoaAaT npu aasneHnn 3 Mla ¢ BbIgEPXKKOW B TEYEHNE 2 4 NPOBEPKY Ha

repMeETUYHOCTb — npu AaeneHmn 2 Mlla B TeyeHMe BpeEMEHM,
Heobxoaumoro anst ocmotpa Y3A.
[MpenBapuTenbHbie NHEBMAaTMUYECKME NCMbITaHWS Y3A,

yCTaHaBnMBaeMbIX Ha TpybonpoBoabl € Ppas 0T 1,18 oo 2,7 Mla, nposBoaat
npu gasneHnn 1,1 Ppas, @ NPOBEPKY HA repMEeTUYHOCTb — MPU Ppas.

8.7.8 Boay B ucnbiTyembln Y3A cnefyeTt nogaBaTb HENOCPEACTBEHHO
U3 BoAOEMA UNU U3 NepeaBUKHOM €MKOCTM C NOMOLLbIO ONPEeCCOBOYHOIO
NN HaNOMHUTENbHO-OMNPECCOBOYHOIO arperara.

8.7.9 3anonHate nonoctb Y3A Bogow crnefgyeTr OO0 Tex Mnop, noka
BOJa He NosiIBUTCS Ha BO34YXOCMYCKHOM KpaHe.

8.7.10 laBneHne B nonoctn Y3A cneagyet nogHumatb go 2 Mlla,
nocrie 4ero noAbeEM [JaBneHUsl npekpawiaetcs Ana ocmotpa Y3A,
AanbHenWwnn nogbem gasneHms oo Puen nponssoantcs 6€3 oCTaHOBOK.

8.7.11 Y3A cuntaeTcs BblaepXaBLLUMM nNpeaBapuTesibHble UCMbITaHNUS
Ha NPOYHOCTb M MNPOBEPKY HaA repMETUYHOCTb, €CfN He MNpPOoM30LLIIo
aAedopmMaLun N He BbIABIIEHbI YTEYKM.
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8.7.12 o okoH4YaHuUM ucnbiTaHu Boaa n3 Y3A gormkHa ObiTb cnuTa,
a 3arnywkMm CcO CIAMBHLIMW UM BO3OYXOCMNYCKHbIMW  naTpybkamu
OEMOHTUPOBAHbI.

8.7.13 lNMpuHuunmanbHaa cxema npeaBapuUTesibHbIX rMapaBinNyecKnx
ncnbitaHmn Y3A npmBegeHa Ha pucyHke B.10 npunoxeHus B.

8.7.14 MeToabl UCNbITAHMA  COeOMHEHUM  TPybOMpPOBOAOB  Ha
repMeTnYHOCTb AommkHbl cootBeTcTBoBaTh FOCT 3242 1 FTOCT 25136.

9 Ocywka nonoctu TpybonpoBoga U BHYTPUTPYOHOe
TeXHU4YecKoe AnarHocTupoBaHue

9.1 Ocywka nonocTtu Tpybonposoaa

9.1.1 OcyLKy NOMoCcTM Y4aCTKOB JIMHENMHOW Y4acTuM MarmcrparbHOro
rasonpoBoda, TexHONnormyecknx TpybonposogoB U 0bopyaoBaHMS
O0BbEKTOB  MarucTpanbHOro rasonposoga npoBogAT no  pabouen
WHCTPYKUUKW, MO PYKOBOACTBOM KOMUCCUW MO OCYLIKe, Ha3Havyaemowu
COBMECTHbIM MpPUKa3oOM nuua, OCYLWEeCTBNALWEro CTpoUTeNnbCTBO U
3acTponmka (TEXHMYECKOro 3akasymka).

9.1.2 OcywKy nosioctn TpybonpoBOAOB BbLINOSHAKT AMA MOJSTHOroO
yaaneHns un3 Hee OCTaTKOB BOAbl MOCME CTPOUTENbHO-MOHTaXHbIX W
PEMOHTHbIX paboT Bo n3bexaHne obpasoBaHus NegsHbIX 1 rasornapaTHbIX
npoboK nocrne nogayn nNpUMpPoOOHOro rasa, a Takke ans obecnevyeHus
BRNarocogepXaHnsa TpaHCNopTUPYeEMOro MpuUpOOHOro rasa B AnanasoHe,
YCTaHOBMEHHOM B HOPMAaTUBHbIX AOKYMEHTAaX.

9.1.3 OcywwKy nonoctn HegTenpoBOAOB MPOBOLAT NPV MNSIaHOBOW
KOHCepBauun 00 Hayana akcnnyatauuu.

9.1.4 OcywaTtb nosioctb TpybonpoBOOOB crieqyeT nocfe MOHTaxa
NCMbITaHHbIX Y4AaCTKOB B €4VHYIO HUTKY.

[na ocywkun nosioctn TpybonpoBoaOB NPUMEHSIOT creayrouime
Crnocoobl:

- NpoayBka npeaBapuTesibHO OCYLUEeHHbIM ra3oobpasHbiM areHToM
(BO3QyXxXOM, a30TOM);

- BAKyyMNpoBaHue;

- KOMBMHMPOBAHHbIN cnocob (NnpoaoyBka npeaBapuTenbHO
OCYLLUEHHbIM ra3oobpasHbIM areHTOM C NocreayLWmnMM BakyyMMpoOBaHNEM).

9.1.5 OcyLwKy BakKyymMMpoBaHMEM BbIMOMHAIOT NpuU TemnepaType
rpyHTa Ha rnybuHe 3anoxeHusi rasonpoBoda (OKpyXawuwen cpeabl Ans
Haa3eMHbIX TpybonpoBoaos) He Huke 0 °C.

9.1.6 lNpun HeobBXxO0OUMOCTUM pacTannnBaHus Nbada U yaaneHus Boabl B
npouecce BbINOMHEHMST paboT npu  oTpuuaTenbHbIX TemnepaTypax
OKpyXatollero Bo3gyxa [onyckaetcs nporpeBaHue TpybonpoBoaoB
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00OBSA30K KPaHOBbIX Y3ri0B, OPEHAXHbIX JIMHUA U €MKOCTEN pe3epBHOro
rasa.

9.1.7 KoHTponb BRarocogepXaHusi BO3gyxa Ha Bbixoge U3
OCyLLlaemMoro rasonpoBoja OCYLLECTBMAAT C MOMOLLBID MNOPTATUBHOIO
rmrpoMeTpa C NOTOKOBbIM JATYUKOM C NepnoanyHoCcTbio — 30 MUH.

9.1.8 KOHTpONb 3Ha4yeHUs OCTaATOYHOro [aBfieHUs B MOJIOCTH,
ocyLLaeMou BaKyyMupoBaHueM, OCYLLIeCTBNAIT C NOMOLLbIO
BakyymmeTpoB rno NOCT 2405. NpuBegeHHas NorpeLlHoOCTb NPUMEHAEMbIX
BaKyyMMETPOB He oSmkHa ObITb 6onee 0,6 %.

9.1.9 OcywwKy noSsIoCTM ydacTKoB TpybonpoBOAOB BLIMOMHAKT A0
OOCTMXKEHUS TemnepaTtypbl TOYKM pocbl MUHYC 20 °C npn aTMocdepHOM
pnaneHum  (mmHyc  30°C  gns y4yacTKOB,  MPOJIOXKEHHbIX B
MHOrOSIETHEMEP3IbIX FPyHTax) WM BaKyyMUpOBaHMEM OO [AOCTUXKEHUSA
OAaBNEeHUs HacbILWEHHbIX NapoB BoAbl B nonoctu Tpybonposogos 100 Ma. B
OTAENbHbIX  Crnydyasix, nNpuM  HanuMuum  ocobbix  TpeboBaHun K
BRnarocogepXXaHuto npoayKkTa, yCTaHOBNEHHbIX NPOEKTOM, NPOBOAAT bonee
rny6oKyro OCyLLKY NONoCcTn TpydbonpoBoaoB.

9.1.10 na wvHTeHcudukaumum npouecca WUCnapeHusi ocTaTovyHOU
Barn un ee pacnpegenieHnsa no BHyTPeHHEN NOBEPXHOCTM TpybonpoBoaa B
npoLecce OCYLUKM MOSIOCTU TPyOONnpoBOAOB NPOAYBKOW, PEKOMEHAyeTCs
nponyckaTb NeHononMypeTaHoBble MOPLUHM Mo OaBSfIEHMEM OCyLUAKOLWLEro
areHTa.

9.1.11MNpn BbINOAHEHMM pabOT NO OCyWKe Ha Yy4yacTkax
TPpybonpoBOAOB, MPOSIOKEHHBbIX B MHOrONMETHEMEP3NbIX FPyHTaX, An4
yaaneHnsa nbga C BHYTPEHHEW MOBEPXHOCTU Tpyb, nNo peLueHuto
npegcenartens KOMUCCUM MO OCYyWKe, OO0 WX Havana MoxeT ObITb
OCYLLECTBIEH NPOMYCK NO y4acTKy METaHONbHOW MUAN FFIMKONEBON NPOOKM
(BO3MOXXHOCTb BbINOSIHEHMSI 3TOW onepaumm SOfmKHa bbITb NpegycMOTpeHa
B MPOEKTHON (paboyen) JoKyMeHTauun).

9.1.12 lNocne npoBedeHNA OCYLIKM rasonpoBoga ero mnosiocTb
3anofHAT a30ToOM KOHUEHTpaumen He meHee 98 % u TemnepaTypou
To4kKM pocbl MuHyc 20 °C oo n3bbiTouHoro gasnenus 0,02 MlMa.

9.1.13 NamepuTenbHble Npubopbl, MNPUMEHSIEMbIE MPU  KOHTpOne
KayecTBa OCYLUKM MOMOCTM TpybonpoBOOOB, AOSMKHbI OblTb BHECEHbl B
rocyJapCTBEHHbIN peecTp cpeacTB usmepeHun Poccuinckon depepauum B
KayecTBe cpeacTB U3aMepeHuin n ObiTb C 4ENCTBYHOLLMMN CBUOETENBCTBAMM
O MOBEpKe.

9.2 BHYyTpUTpPYyOHOE TeXHMYECKOe AuarHocTupoBaHue

9.2.1 ina onpegeneHna BHYTPeHHUX AedekTtoB Tpyd M cBapHbIX
CoeMHeHN nocne wucnbiTaHWn no TpybonpoBody peKkomMeHayeTcs
nponyckate BUIT.
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9.2.2 KoHCTpyKUuen nuHemHon 4Yactm Tpybonposoda LOSMMKHA ObiTb
obecrneyeHa BO3MOXHOCTb npoBegeHnda BT[], B Tom yncne, 4OMKHbI ObiTh:

- K,

- MOCTOAHHbLIM BHYTPEHHUN OMaMeTp WU paBHOMPOXOOHAas NUHEeNHas
apmartypa,;

- MMHMMarbHbIN pagnyc narnba Tpybonposoaa He meHee 5 DN;

- PEeLLETKN Ha TPOUHUNKaX-Bpe3Kax OTBOLOB, nepemblyek
TpybonpoBoaoB, uckniovatowme nonagaHme BUIN B oTtBeTBNEHNS;

-KMM Ha yyacTkax nepexodoB 4epe3  eCTEeCTBEHHble U
WCKYCCTBEHHbIE MPENATCTBUSA B Crlyyae, ecnv anameTp Tpybonposoaa Ha
9TUX y4YacTKax OTfIMYEH OT AnamMmeTpa OCHOBHOro TpybonpoBoaa;

- CUrHarnbHble NpUBOopbLI, MapKeEPHbIE YCTPOMCTBA, perucrpupyrolime
npoxoxaeHue BUTI.

9.2.3 Pexkum paboTbl koMnpeccopHon (nogadva Bo3Ayxa, rasa) wunm
HacocHOW (nogada BoAbl) CTaHUMM OOSMKEH obecnednBaTb nepemelleHune
BUI co ckopocTbo B A0MNYCTUMOM (B COOTBETCTBUM C TEXHUYECKUMMU
xapaktepuctnkamn BUM) gnanasoHe.

9.2.4[0na oueHkn paboTbl npodunemepa n AOedPEKTOCKONOB
anarHoctmyeckass opraHmsaums  [OOSDKHa  OCYLeCTBATb  9KCrpecc-
KOHTponb pesynbTtatoB BT[. [Npn HeyaadHoM 3anycke npodunemepa vnm
aedpekTockona AofmKeH nNpon3BoanTbLCA ero NoBTOPHbIN NPOMYyCK.

9.2.57lo pesynbtatam BT[] pAguarHocTnyeckaa opraHusaums B
YCTAHOBNEHHbIE CPOKM [OOSPKHA BbIMyCKaTb TEeXHUYECKUEe OT4YeThl,
cogepxawme nepeyeHb gedektoB, TpebywWMX  YCTpaHEHUs B
cooTtBeTcTBUM € CI186.13330.

9.2.6 CtpouTtenbHas opraHusauums AOJKHa obecneumBaTtb
yCTpaHeHue HegoMNyCTUMbIX AedEKTOB, BbISIBIIEHHbIX N0 pedynbTatam BT[]
00 BBOAa TpybonpoBoga B aKCnyaTaumio.

10 OxpaHa oKpyxawLien cpeabl

10.1 MNpn npoBegeHun paboT NO OYMCTKE MnonocTtu TpybonpoBoaa,
rmapasnnyeckum UCNbITaHUAM N yaaneHuto BoAbl Mnocre rnapasrinyeckux
UchbiTaHMM  HEeoBXOOMMO  BbIMOSHATL  MEPONpUATUMSE MO OXpaHe
oKpy>KatoLen cpeabl B cootBeTcTBUM C [1], [3] 1 HacToswero pasgena.

10.2 VIHCTpyKUMSA NO OYUCTKE NONOCTM TpybonpoBoaa 1 ero npoBepke
Ha repMeTMYHOCTb [OJSPKHa coaepxaTb pasgent «OxpaHa okpyXatoLen
cpedbl», B KOTOPOM [OfKHbI ObITb npuBedeHbl Bce Heobxoaumble
CBeJEHNA O BbINOSTHAEMbIX MEPONPUATUAX MO OXpPaHe OKpyKatoLlen cpeapbl
npu peanusaumm HaMeveHHbIX paborT.

10.3 Pasgen «OxpaHa oKpyxatoLen cpefbl» A0SMKEH BKOYaTb:
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- CATYaUMOHHbIA MfaH WUCMAbITyeMOro y4vactka Tpybonposoga cC
yKkazaHMeM MecCT pasMelleHuss Bogo3abopa, pesepByapa-OoTCTONMHUMKA,
NoCcToB HabnaeHUs, aBapunHbIX bpurag, OXpaHHOW 30HbI;

- pacyeT KonmyecTBa rasa, BblbpacbiBaeMoro B aTmocdepy npwu
yaaneHum Boabl NPOKavykom rasa nocrne UCnbITaHum;

- NPOAOSbHbLIA NPOdUIb BCEN NPOTSXKEHHOCTU TPybonpoBoaa;

- CXeMy pasMeLLEHNs M TexHMYeckoe onucaHme BOO03abOpPHOro
COOpYyXeHunda, 0bopyaoBaHHOro cpeacTeamMm pbibo3alUunThl;

- COCTaB BOAbl B UCTOYHUKE BOAOCHAOXEHUS;

- CXeMy NMpoBeaEeHNSA OYUCTKU MOSOCTU U rMapaBiiNdecKnX UCNbITaHU
N NPMBSA3KY €€ K BOAHbIM 0ObeKTaMm;

- pacyeT obbema BOAbl ANS MPOMbIBKM U MUCNbITAHUA KaXKOoro
y4yacTka TpybonpoBoaa;

- pacyeT BO3MOXHOMO BIMsIHUS Bodo3abopa Ha ypoBEHb BOAbl U
9KONormo BOJOEMA;

- pacyeT BpPEMEHU OCBETMEHUA BOAbI MNOCME MPOMbLIBKM U
rMapaBfIMYECKMUX UCMbITAHWUMN;

- pacyeT npeaesibHO A0NYCTUMbIX COPOCOB 3arps3HAOLWMX BELECTB.

10.4 PaspelwumTenbHble OOKYMEHTbl Ha 3abop wn cbpoc Boabl
odopmnaTca B cootBeTcTBUM C [3], [4], [5].

10.5 Insa npoBegeHus ruapasinyecknx UchbiTaHuM TpybonpoBoda
NPUMEHSIETCA MUCTOYHUMK BOAOCHADXEeHUsl, onpedesieHHbIn  NPOEKTHON
(pabouen) gokyMmeHTaumnen.

B cnyyae, ecnun Takon MCTOYHUK — €CTECTBEHHbIN BOAHbIA 06BHEKT, TO
BOO03aboOpHOE COOpYXEHUE OrpaxdarT CHapy>XM MeTannyeckon CeTKoW
C q4yemkamm pasmepom He ©Oonee 2 MMm. [Ona ouuctkm BoAbl OT
MEXaHUYECKNX 3arpsi3HEHUN NMPUMEHSAIOT PUIbTPbl C SYerkamu pasMmepom
100 MKMm.

10.6 He ponyckaeTca cnuBaTb B peku, o3epa U Opyrne BOLOEMbI
BO4Y, BbITECHEHHYIO U3 TpybonpoBoga nocne ero rnapaBnUyYecKnx
UCNbITAHUA WNKU  NPOMbIBKN, 6e3 npeaBapuUTENbHOM €€  O4YUCTKU B
pe3epByapax-OTCTOMHUKAX.

10.7 Pe3sepByapbl-OTCTONHMKN, YCTpanBaemMble B yriydneHmm 3eMHom
NMOBEPXHOCTWN, [OOSMKHbl OblTb 3KpaHWpoBaHbl B cooTBETCTBMM C 5.8
NOCT 17.5.3.04-83.

10.8 lnogopoaHbId  Crion  MoYBbl N TPYHT, WU3BJIEYEHHbLIA U3
KOTrioBaHa pesepByapa-OTCTOMHMKA MPU ero COOpPYXeHUU, yKnaabiBalT B
oTaenbHble OypTbl W MCNOMb3YWOT nNpu  obpaTHOM  3acbiNke WU
pekynbTMBaUnN.

10.9 Bopaa, Mcnosb3oBaHHasA npu UCNbITaHUAX, JOIMKHa
cbpacbiBaTbCs B pe3epByap-OTCTONHUK AN NpeaBapuTeribHOM OYMUCTKN OT
3arpAsHALWNX BeLeCcTB A0 YcTaHoBfeHHbIX HopmatusoB [14K BogHoro
ob6bekTa, nocne 4yero cbpacbiBaeTCA B MPOEKTHbIA BOAHbLIN OOBHEKT.

32



CN 411.1325800.2018

MpuHuMnNnanbHaa cxema cnvBa BoAbl M3 Tpybonposoda nocrne
NPOMbIBKM WM UCMbITaHUW TpybonpoBoaa npuBegeHa Ha pucyHke B.11
npunoxeHuns B.

10.10 Cnctema O4YMCTKM BOAbl B pe3epByape-OTCTOMHUKE OOSKHA
npegycmaTtpuBarb:

- OTCTamBaHMe BOAbl 40 Ha4varna cnvea B BOOOEM,;

- npuMmeHeHne pobaBok Ana cbopa C MNOBEPXHOCTU pesepByapa-
OTCTOMHMKA HeTENPOAYKTOB;

- cbpoc BOAblI M3 CPEeOMHHOro Crosi pesepByapa-OTCTOMHUKA AS
3aLlUNTbl OT BO3MOXHbIX 3arpsi3HEHUIN CO 4HA U C NOBEPXHOCTU pe3epByapa.

10.11 B 3o0Hax Haubonee BEPOSATHOro nonagaHusi HeoYMLLEHHOW
ONpPEeCcCOBOYHOM BOAbLI B BOOOEMbI BO BPEMSA WUCMbITAHUWA LOSMKHO ObITb
npeaycMOTPEHO COOPYXEHWE Hackinen, 4amb, BOOOOTBOAHbLIX KaHaB.

10.12 CObpoC  ouUWEHHOM BOAbI  NPOM3BOAUTCA B  MecTax
BO03abopoB B BOAHble OOLEKTLI, nepecekaemble Tpybonposogom. [pu
HeobXo4MMOCTM NPOKaabIBalOT AOMNONHUTENBHbIE TPY6oNpoBOAbl OT MECT
pacrnonoXeHns pesepByapa-oTCTOMHMKA [0 Toyek cbpoca Bogbl. [lpu
cbpoce Boabl KOHEL, CAIMBHOrO natpybka norpyxatoT Ha rnybuHy He MmeHee
1Mm.

10.13 Cbpoc BoAbl M3 pesepByapa-OTCTOMHMKA B BOAHbLIA OOBEKT
OOSDKEH perynmpoBaTbCA KpaHOM Ha CrMBHOM naTpybke Takum obpasom,
YTOObI:

- UICKINIOYUTL  MpPEBBbILLEHNE YPOBHS BOAbI B BOAHOM 0ObekTe
OTHOCUTENBbHO A0rnycTumoro, corfnacoBaHHOro C MECTHOW
rTMOPOMETEOPOSIOrMYEeCKomn Cryxoéon;

- obecneuntb cobntogeHue MAK cbpocoB 3arps3HAOLWMX BELWECTB B
BOAHbIN OOBEKT N3 pe3epByapa-OTCTONHUKA.

10.14 Ucnonb3oBaHne Ans ruapaBnnyeckux UCMbITaHUM XXNOKOCTEN C
NMOHMXEHHON TemnepaTypon 3amep3aHna (aHTUPU3OB) paspelLlaeTcs
TONMbKO MO crneunanbHOW TEXHOMNOrMU, C Y4eTOM WX MNPUroTOBIIEHUA U
yTUnmsaumm, ykasolBaeMon B NPOEKTE.

Cb6poc Boa, cogepxalmx ykasaHHble BeLwecTBa, B BOAHbIE 0OBHEKTbI
3anpeLleH.

10.15 Nocne okoH4YaHusa paboT MO UCNbITaHUAM TpybonpoBoaa Bce
BPEMEHHO MCMNOSb30BaBLUMECH 3EeMMN ONS YCTPOMWCTBaA BOA03abopoB,
pasMeLLleHNa MeXaHNU3MOB, COOPYXXeHUS pe3epByapOB-OTCTOMHUKOB U Op.
OOMKHbI ObITb B oba3zaTenbHOM nopsigke BOCCTAHOBJIEHDI
(pekynbTnBMpoBaHbl). PekynbTuBaums 3emMnn AofKHa MNpou3BOAUTLCA B
cooTBeTCTBUM C TpeboBaHusamu pasgena 5 NTOCT 17.5.3.04-83.

10.16 BbiBO3 1 yTunmsauma ocagka OOSMKHbl OCYLLECTBNATbCS B
COOTBETCTBUM C 3akoHodaTenbcTtBoM Poccuiickon degepaumm B obnacTtu
obpalleHna ¢ oTxogamu.
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10.17 HapyweHns naHawadgpta ¢ obpasoBaHMEM pPa3MblBOB,
NPOMOWVH, PbITBUH U T.A4. B NpoLecce UCNbITaHUW (Hanpumep, cnuea BoAbl
MOLLHOW CTpyen) OOMMKHbI ObiTb MOMHOCTLIO NUKBUOMPOBAHbLI, OCOBEHHO B
MecTax 3aneraHumsa CUSbHOMbAUCTLIX BEYHOMEP3NbIX FPYHTOB, rge Takue
ABJIEHUS MOTYT UMETb HeobpaTUMbIV XapakTep.

10.18 CoctaB u lNOK 3arpasHaowmx BewecTs B Bo3gyxe paboyen
30Hbl MOCIIe OYUCTKN U UCMbITaHUW TPybONpoBOAOB, crieayeT onpeaensTb
B cootBeTcTBUM ¢ TOCT 12.1.007.

11 TpeboBaHuA 6e3onacHOCTU NpU NpoBeaeHNN paboT

11.1 TpeboBaHua Kk npoBefeHWO paboT MO O4YUCTKE MNOSIOCTU U
ncnblTaHnam TpybonposoadoB npueBedeHbl B [6], [7], [8] n HacToswem
pasgene.

11.2 B MHCTPYKUMN NO OMMCTKE NOJSIOCTU, UCMbITaHWUIO TPyHonpoBoOB
Ha TMPOYHOCTb W TMpPOBEpPKE Ha TepMETUYHOCTb AO0SDKHbl  ObITb
npegycMoTpeHbl TpeboBaHUs MOXapHOW W TexHuyeckon 6e3onacHoCTH,
onpeaeneHbl onacHble 30Hbl [6]. Ommoka! HMcrounnk ccbliku He Haiinen.B
WHCTPYKUUKM TaKkKe MNpPUMBOAATCA nNpoueaypbl MOAroTOBKM MNepcoHana u
obopyaoBaHMs K MUCMNbITaHUAM, OEWUCTBUS MepcoHana W creumanbHbIX
cnyx6 BO BpemMsi UCMbITaHUA B HOPMarsibHbIX WU aBapUNHbLIX YCIOBUSX,
npoueaypbl OKOHYaHUSA UCMbITAHUA CO CHATUEM OXPaHHOM 30HbI.

11.3 Mpun npoBeaeHnn paboT MO OYMUCTKE MNOSIOCTU U UCMNbITAHUAM
TpybonpoBOoAOB AO0SMKHA OblTb Ha3Ha4YeHa KOMWUCCUA U3 NpeacTaBuUTENENn
3acTpormka (TEXHUYECKOro 3akasuduka), numua, OCYLLECTBASOLWEro
CTPOUTESNBLCTBO, AKCMMyaTMpyoLWwen opraHusaumm (Unn ee BblLECTOoSLLEN
opraHusaunn) n opraHmsawmm, ocyLeCTBASAWEN KOHTPOSb N HaA30p.

CospgaHne KOMUCCUWN OCYLLECTBNSIETCS HA OCHOBaHMM COBMECTHOIO
npukasa 3acTpouLmKa (TexHnyeckoro 3aKkas4vka) n nvua,
OCYLLECTBNAOWEro CTPOUTENBbCTBO C Ha3HadyeHWem npegcenartens
KOMMUCCUMW.

YTBEPXOEHME MHCTPYKUMK MO NOopsiaKy npoBefeHus paboT, a Takke
pacrnopshkeHnst MO O4YUCTKE MOSIOCTU TpybonpoBoAda, WUCMNbITAHUAM U
yAaneHuno BoAbl HAX0OATCS B KOMMNETEHUMM npeaceaaTenst KOMUCCUMN,

11.4 B 0693aHHOCTN KOMUCCUWN OOJTKHbI BXOOUTb:

- NpoBEpKa MUCMONMHUTENBHON AOKYMEHTaLUN N TOTOBHOCTU Y4aCTKOB
TpybonpoBoaoB (Ha MEeCTe) K OYUCTKE MOSIOCTU, UCMbITAHUSM, OCYLLKE W
3anofHeHNIo a3oToM;

- opraHu3aumss usyydeHust paboymx WHCTPYKUUM BCEMU YneHamu
KOMMUCCUMU, NHXXEHEPHO-TEXHUYECKUMU paboTHMKamn, paboynmn,
yyacTByrLWmMMKN B paboTax;

- Ha3Ha4YeHWe NO COornacoBaHWMIO C 3KCMyaTUPYOLWEN opraHu3aumen
UM 3acTPOMLLMKOM (TEXHUYECKMM 3akaszymkoMm) (npu HeobxoammocTu, C
MECTHbIMM OpraHamu BracTu) CPOKOB BbINOSIHEHUS paboT;
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- PyKOBOACTBO BCEMM paboTamu Mo OYUCTKE MOSIOCTU, UCTbITAHUSM,
OCYWKEe W 3aroflHeHUKD Y4aCTKOB, C Ha3Ha4YeHUMEeM OTBETCTBEHHbIX
pykoBoauTENewu;

- obecneyeHne 6e30NacHOCTN BCEX YHACTHMKOB paboT 1 HaceneHus,
a Takke TexHUKM, obopyaoBaHMS U COOPYXEHUM B 30HaX MNpPOBeOEHUS
paborT;

- BejeHMe TEXHNYECKON AOKYMEHTauuu;

- obecneyeHne HeMefEeHHbIX Mep MO BbISICHEHUIO MNPUYUH U
YyCTpaHEeHU0 aBapuUHOW CUTyaLuMn.

11.5 YneHbl kKOMUCCUK, A TaKKe NHXKEHEPHO-TEXHUYECKME pabOTHUKK
n pabouve, yvacteywwme B pabotax, AOMKHbl OblTb O3HAKOMIEHbI C
MEpPOrpUATUSMU  NO NPOMBILLSIEHHON W NOXapHon 6Ges3onacHocTn, ¢
nopagkoM [OenucTBUA U CBOMMM OBSI3aHHOCTSAMW MPU  BO3HUKHOBEHUU
aBapUMHbIX CUTyauun.

11.6 MNepcoHan, yyacTteywWMn B paboTtax Mo OYUCTKE MOMOCTU U
NcnblTaHMo TPYO6oNPOBOLOB Ha MPOYHOCTb U MPOBEPKE HA rEPMETUYHOCTD,
OOMKEH OblTb O3HAKOMMEH C TEXHOMOMMYecKkorW [AOKyMeHTauuen Ha
npoBegeHne wucnbiTaHnn, obecrneyeH HeobBXoaUMbIM WHCTPYMEHTOM,
WHBEHTapeM, crneuoaexaon, cpeactBamMn MHAMBUAOYANbHOW 3aluTbl U
cpencrteamum cBasn, cootsetcTeyrowmnmmn FOCT P 50829.

11.7 Ha nepvog npoBegeHust paboT MNO O4YUCTKE MOMOCTU U
ncnblTaHMo TpybonpoBOAOB 3a NpefenamMmu onacHoWm 30Hbl OOSMKHbI BbITb
yCTaHOBMEHbI NpefynpeauTenbHble U 3anpeLlaroline 3Haku, onpeaeneHsl
mMecTa un ycrnosus 6e3onacHoro npebbiBaHNA NuL, 3aHATbIX B paboTax.

11.8 [JO 04UCTKM NOSTIOCTU UK UCNbITaHUS TPyOONPOBOAOB B MeCTaXx,
roe OH nepecekaeT XenesHble U aBTOMOOUIbHbIE AOPOrvU UM NPOXoauT
BO6MIM3M  OT HWUX, KOMWUCCUA MO WUCMbITAHUSAM [OSKHA YBEOOMMUTb
COOTBETCTBYWLUME  OpraHuMsauum (ynpaBrieHMe >KernesHon  [oporu,
OOPOXHbIA OTAEN U Ap.) O NPOBEAEHUN yKa3aHHbIX paboT K cornacoBaTh C
HUMK HeOBXoAUMbIE MepPONpPUATUSA No 6e30NacHOCTM.

11.9 B npouecce vcnbiTaHun nogm, MexaHnambol 1 obopyaosaHue, 3a
WCKINIYEHNEM OMPECCOBOYHbIX arperatoB, [OOSMPKHbl HaxoOUTbCS 3a
npegenamMmm onacHoOW 30Hbl.

Pasmepbl onacHblX 30H, YyCTaHaBnuMBaemMble Ha nepuos
npoBedeHMa paboT MO  O4YUCTKE U UCMBLITAHUIO  NOA3EMHbIX
Tpybonposoaos npuseneHbl B [6].

Mpy  MUCNbITAHMAX Ha3eMHbIX WAN  HaO3eMHbIX  Y4acTKOB
TpybonpoBoaoB onacHasi 30Ha OT ocu TpybonpoBoga AormkHa ObiTb
yBennyeHa B ABa pas3a B o0b6e ctopoHbl. OcmoTp Tpybonposoga C
Lenblo BbISIBNEHUSA OedEeKTOB U MOBPEeXAeHU paspellaeTca TOSbKO
Nnocre CHMWKeEHUs gasneHma go padoyero.
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11.10 Ans npepoTtBpaweHna NPOHUKHOBEHUA B 30HY MNPOBeOEHUd
ncnbiTaHM TPyoboNpPoOBOAOB NOCTOPOHHUX NULL U TPAHCMOPTHLIX CPEACTB 3a
npegenamy onacHou 30Hbl BbICTaBMISAKOTCA OXPaHHbIE MNOCThI.

Uucno noctoB M KMX paccTaHOBKaA [OOSMKHblI ONpeaenatbca B
MHCTPYKLNM NO OYMUCTKE U UCMbITaHUIO TPyOONpPOBOAOB.

11.11 Ina u3mMepeHna gasrieHns crieqyeTt NMpUMEHSTb MOBEpPEHHbIE,
onnoMbupoBaHHble, C nacnopTamMu AUCTAHUMOHHbIE nNpUMBopbl  KNK
MaHOMETpPbI Knacca ToyHocTu B cootBeTcTBun ¢ 8.3.4 TOCT 2405-88,
yCTaHaBnMBaeMble BHE OMNacHOW 30HbI.

11.12 lNpounsBoacteseHHoe  obopygoBaHWe, MpUMEHAeMoe  Mpu
npoBedeHMn paboT MO OYMCTKE MOMOCTWU, WCMAbITAHUSAM W OCYLUKe
TpybonpoBogos, AomkHO cooTBeTcTBoBaTh [OCT 12.2.003.

11.13 YcTpaHeHue HeuncnpaBHOCTEN ncnbITaTesNIbHOro
obopyaoBaHus, oBHapy>XeHHbIX B Npouecce UCMNbITaHus, NPOBOAAT nocrne
OTKIIOYEHMST 060PYAOBAHNSA U CHXKEHUS AaBNEHUs 40 aTMOCHEPHOro.

11.14 PaboTbl MO 3anofiHEHMKO MOSIOCTM Y4acTKOB ra3onpoBOLOB
a3oToOM cneayeT BbINOMHATL No pa3geny 6 TOCT 9293-74. CopgepxaHue
Kncnopoga B Bosgyxe paboyen 30Hbl AOSMKHO OblTb He MeHee 19 % (no
obbemy).
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OuuncTtKka nonocTu, NpoayBKa U NPpoMbIBKa TpybonpoBoaa

Cnocobbl 1 napamMeTpbl O4UCTKM NONoCTK TpybonpoBoaa npmeeaeHbl B Tabnuue

A1,
Tabnnua A.1
Cnocob o4MCTKM NonocTn O6nacTb NPMMEHEHNS 1 KpuTtepui kayectBa
peXunm
lMpoTarnBaHune D>0 OumnCcTHOE YCTPONCTBO
W=0,3-0,5m/c BbILLNO Hepa3pYyLUEHHbIM
Mpoayska ¢ npornyckom D =219 mm MopLleHb Bbiwen

NOPLLHS

W = He bonee 20 m/c B
COOTBETCTBUU C

HepaspyLUEHHbIM.
Bbixogut cTpy4

TEXHUYECKNMM He3arpsi3HeHHOro Bo3ayxa
XapaKkTepucTukamm
OYUCTHBIX YCTPONCTB
Mpoayeka 6e3 nponycka D <219 mm BbixoauT cTpys
NMOpPLUHA R <5DN He3arpsa3HeHHOro Bo3ayxa
L<5km
W =15-30wm/c
[MpombiBKa ¢ Nponyckom D =219 mm MopLleHb Bbiwen
NOPLLUHA W =0,2 m/c Hepa3pyLEeHHbIM
MpombiBKka 6e3 nponycka D <219 Mmm BbixoanTt unctas ctpys
nopLuHA R <5 DN XNOKOCTU
W=1,5wm/c
BblTecHeHne 3arpssHeHUn B D =219 mm MopLueHb BbIWeN
NOTOKE XXMAKOCTU W =15 wm/c HepaspyLUEeHHbIM
YpaneHune Boapl D =219 mm Bnepeaun KOHTPOMBLHOIO
W=1,5wm/c NOPLUHA HET BOAbI

Obo3HaveHus:

D — HapyxHbIn guameTp TpybonpoBoaa;

R — paguyc kpuBm3Hbl TpybonpoBoaa;

L — AnnHa yyacTtka O4MCTKM NonocTu Tpybonposoaa;
W — CKOPOCTb NOTOKa HanopHom cpeabl (NOPLUHS).

anIHLI,VII'Il/IaJ'IbeIe CXeMbl

npeaBapuUTENbHOM  OYUCTKU  MONOCTH,

NPOaYBKY,

NPOMbIBKM W yaaneHuna BOAbl TMOCIe NcnbITaHUN prGOHpOBOﬂOB npmBegeHbl Ha

pucyHkax A.1 — A.11.
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a — NPONYCK LUTaHM O4YUCTHOrO YCTPOMCTBA Yepes cekumto; 6 — LIeHTpOBKa CeKLMIA U cBapka
CEKLMI; B — OMUCTKA NOJTIOCTU COBPaAHHOWM CEKLMU; 2 — BbIOPOC 3arpsaA3HEHNI U3 CEKLNIA;
1 — nnetb TpybonpoBoaa; 2 — BHYyTPEHHUIA LEHTPATOpP; 3 — OYNCTHOE YCTPOMCTBO; 4 — LUTAHra;
5 — cekumsa Tpybonposoaa; 6 — Tpyboyknagumk
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PucyHok A.1 — MNpuHumMnuaneHas cxema npeaBapuTenibHOM O4YUCTKU NOOCTH

k)

3 4 2
A N\
pi; IIZ 4 / pY; %

1 — pecuBep; 2 — Tpy6oNpoBoa; 3 — KpaH; 4 — nepembluka; 5 — NopLUEHb;
P, — naBneHue B pecuBepe; P, — aBneHune B 3anopLUHEBOM NpocTpaHcTBe; Vi, V2 — 06bem
COOTBETCTBEHHO pecuBepa 1 3arnopLIHeBOoro NpocTpaHcTBa

PucyHok A.2 — MpurHuunmManbHasi cxema npoayBku TpybonpoBoaa ¢ Nponyckom
nopLUHen nog gasreHnem Bo3ayxa (rasa) ns pecusepa
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a — HeNnocpeaACTBEHHO Ha MecTe NPOEKTHON BbIpe3Kku ra3onpoBoja — 0TBoAA B AENCTBYIOLLMI
rasonpoBoj; 6 — uepes ceevy OEeNCTBYIOLLENO ra3onposoda U BpeMeHHbIN Lwnendd, NoaBeAEeHHbIN K
npogyBaemMoMmy y4acTKy;

1 — npoayBaeMbIn y4acToK; 2 — MopLUeHb; 3 — cBeYa Ha yare 3arnacoBKU NOpLUHEN;

4 — 0eCTBYIOLLNA ra3onpoBOA; 5 — KpaH KonnekTopa; 6 — KONnekTop; 7 — KpaH OTKYaoLWwuin;
8 — cBeva Ha wnende; 9 — wnend; 10 — ceBeya Ha gencTBYyOLLEM rasonposoae; 11 —
NMHENHbIN KpaH Ha OEWCTBYIOLLIEM ra3onpoBoae

PucyHok A.3 — MNpuHumnuanbHas cxema nogkroyeHns ana otbopa npMpogHoro rasa m3
AENCTBYIOLLNX ra3onpoBoioB
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a — npoayBKa NPUPOAHbLIM ra3oM OT CKBaXKMHbI; 6 — NpodyBKa CaTbiM BO30YXOM;
1 — ckBaxuHa; 2 — TpybonpoBog; 3 — kpaH; 4 — 3arnywika; 5 — komneHcaTop; 6 — noABoAALLNIA
naTtpybok; 7 — NnpoayBOYHLIN NaTpyOoK; 8 — KonnekTop; 9 — koMmnpeccop

PucyHok A.4 — MNpuHumnuaneHas cxema npoayBKU MPOMbICIIOBOroO pr6onpOBop,a

1 2 Boznyx

a
‘ (ras)
Ne3 Ne2 Nel

g
{R o2 _E/ _"l' H..

I
Ne2 J Nel

1 4 ] 4 L (g__

|
T

a — Kamepa nycka Ha Tpu NopLUHA; 6 — kKamepa nycka Ha ABa MOPLUHS;
1 — nogsoaswwun Tpybonposoa; 2 — cTtonop; 3 — NopLUEHb; 4 — MaHOMETp; 5 — curHanmsaTop
NPOXOXAEHNA NOPLUHSA

PucyHok A.5 — lNpuHuMnuaneHas cxema Kamepbl Nycka NopLUHen npu Nnpoayske
TpybonpoBoga
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1 — oTpe3ok Tpybbl C 3arnyLIKon; 2 — NopLUeHb-pa3aenuTenb Ansg OKOHYaTeNbHOro yaaneHus
BOAbI; 3 — CTONOP; 4 — NOPLUEHb-pA3dennTenb AN NPeaBapUTENbHOIO yaaneHus Boabl;

5 — nogBoAALMI Wend OT HaNoONHUTENbHbIX arperaTos; 6 — NaTpyboK C KpaHOM Ans
NPOMbIBKK; 7 — OYNCTHOW NOpLLEHb; 8 — NaTpybokK ¢ KpaHOM 415 3anvMBKM BOAbl B MOSIOCTb
nepea NpomMbIBKOM; 9 — noaBoAALLMIA LWNend C KpaHOM OT ONPECCOBOYHbLIX arperaTos;

10 — curHanusaTop NpoxoXxaeHust nopwHen; 11 — maHomMeTp; 12 — naTpyboK C KpaHOM Mogayu
Bo3ayxa (rasa); 13 — nogsogswmmn wnend oT UCTOMHUKA BO3ayxa (rasa)

PucyHok A.6 — lNprHuunuanbHas cxema Kamepbl Nycka nNpu npoMbIBKe U yaaneHum
BOAbI NOCne ucnblTaHms Tpybonposoga

<f

>< J 6

1 — oTpe3ok Tpybbl C 3arnyLwKon; 2 — CTonop; 3 — CUrHaNM3aTop NPOXOXAEHUS NOPLUHEN;
4 — maHomeTp; 5 — crnMBHOWM NAaTpybOK C KpaHaMK; 6 — KOHTPOSbHbIA CAIMBHOM NaTpybokK ¢
KpaHoMm

PucyHok A.7 — lNpuHumnuanbHas cxema Kamepbl npyema nopLuHen npu npoMbIBKe U
yaaneHun Boapbl nocne ncnoiTaHus Tpybonposoga
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1 — nynbT ynpaBnenus; 2 — razoreHepatop; 3 — Typbokomnpeccop; 4 — npegoXpaHNTErbHbIN
KnanaH; 5 — nogcoeguHUTENbHbIN TpybonpoBoa; 6 — Kamepa nycka NopLUHS; 7 — NOpLUEHb; 8 —
npogyeaeMbli Tpyb6onpoBoa; 9 — NPoAyBOYHbIN NaTpybokK

PucyHok A.8 — MNpuHumnuanbHas cxema npoayBky TpybonpoBoaa ¢ NpUMEHEHNEM
KOMMPECCOPHOM YCTaHOBKM
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a — 3anosiHeHne pecmeepa cxaTbiM BO30yXOM; 6 — NPONycK NOPLUHS Nog aBneHnemM Bo3gyxa
OT KOMMPECCOPHbIX CTaHUMI; 8 — NpoAyBKa nrieya Il oT pecrBepa 6€3 nponycka NopLUHS;
1 n 5 — o4ncTHble YCTPONCTBA; 2, 3 U 4 — nepenyckHble NaTpybku ¢ KpaHamu; 6 — KONNeKTop;
7 — nogBogAWMn naTpyodok; 8 — npoayBOYHbIN NATPyboK; 9 — NepeaBmkHbIE KOMMPECCOPHbIE
cTaHumu

PucyHok A.9 — lNpuHumMnmManbHas cxema o4ncTku TpybonpoBoga ¢ NponyCcKOM MOPLUHSA
OT KOMMPECCOPHbIX CTAHLUMIN C NCNOSIb30BaHNEM pecuBepa
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a — NOAroToBKa yyacTKa K NpoBeaeHnto NpoMbIBKM; 6 — nogaya BoAbl nepes NopLuHeM-
pasgenutenem; 8 — NPonyck NopLUHg-pasgenuTens B NOTOKe BOAbI; 2 — NoAroToBKa yyacTka K
NCMbITaHUIO;

1 — ounwaembln y4acTok; 2 u 7 — nepenyckHble NnaTpybkm ¢ KpaHamu; 3 — nopLUEHb-
pasgenutenb; 4 — KONNeKTop; 5 — HanonHUTENbHbIE arperaThbl; 6 — NOABOASALLMI NATPYOOK,;
8 — nnHenHaga apmartypa; 9 — cnmBHOW NaTpybok

PucyHok A.10 — MNpuHumMnuaneHas cxema NnpoMbiBKK Tpybonposoga ¢ NpomnycKoMm
MOPLUHA
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a— noaroToBKa ydacTka K NpoBeAEHNIO NPOMbIBKM; 6 — nogaya BoAbl; 8 — MOArOTOBKA yyacTka K
NCMbITaHWIO;
1 — ouMLaembI y4acToK; 2 — NOABOAAMIA NaTPybOK; 3 — KpaH; 4 — HaNOMHUTESNbHbIE
arperatbl; 5 — NnMHenHasa apmaTypa; 6 — cnMBHOM NaTpybokK

PucyHok A.11 — MNpuHuMnmManbHas cxema npoMbiBKM 6e3 nponycka NopLUHS
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MpunoxeHune b
NMpumepbl pacyeToB BpeMeHU HanosiHeHUA TpybonpoBoaa, Bbibopa TMNOB U
yucria HanoJTHUTENbHbIX arperaToB U KOMNPECCOPHbIX YCTaHOBOK

B.1 PacuyeT BpemeHM HanonHeHus TpybonpoBoaa

[na onpegeneHns BpeMeHn HanosnHeHus TpybonpoBOAOB BOL4OW MM BO34YXOM
cnegyeTt NpUMeHATb HOMorpammy. Homorpamma cocTouT M3 OBYX YacTen (pUCYyHOK
6.1). B npaBon 4actmu no ocum abcuucc OTNoXeHa NPOTSKEHHOCTb L y4vacTkos
Tpybonposoga ot 1 go 100 kM. HaknoHHbIE NMHMM 3TOWM YacTu HOMOrpamMMbl
o60o3HavalT HoMMHanbHble anameTpbl Tpybonposogos oT DN 100 go DN 1400.

Mo ocu abcumcc B NeBor YacTM HOMOrpaMMbl OTAIOXEHA MPOAOIMKUTESNBHOCTb
HanonHeHust Tpybonposoga ti ot 0,1 go 1000 4. HakmnOHHbIE NUHUM 3TON YacTu
HOMOrpammbl 0603Ha4aloT NPOU3BOAUTENLHOCTL Q, M3/4 KOMMNPECCOPHbIX CTaAHLMA U
HaNoOJSTHUTENbHbIX arperaTos.

Mo ocu opavHaT OTroXeHa BMEeCTUMOCTb Tpybonposoaa, m3. [Ina cokpaleHus
pa3MepoB 1 ygobcTeBa MCNONb30BaHNA HOMOrpamMmmMa nocTpoeHa no norapumMmnyeckon
ceTke C COOTBETCTBYHOLMMU AeNeHns MU ocer abcunce u opanHaT 1 npegHasHayveHa
ANa onpefeneHns BpemeHu 3anofiHeHua TpybonpoBoLOB BO34yXOM A0 CO3[4aHWsA B
HeM n3bbiToyHoro gasneHusa 0,1 MlMa nnyu Ao NONHOro HanofHEeHUs1 BOAOMW.
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PucyHok B.1 — Homorpamma ansti pac4yeTta BpeMeHU HanosrHeHust Tpybonposoaa Boaow
UNN BO3QYXOM

[na onpegeneHns no HoOMorpamme BpeMeHu tu 3anonHeHus TpybonposBoaa
anvHon L mn gnametpom DN € NOMOWbLIO  KOMMPECCOPHOW  CTaHUMM  unu
HaNOMHUTENbHOrO arperata npoM3BOAUTENBHOCTEID Q HeobXxoAMMO  BbINOSHUTL
cnegylowine gencTeums.

Mpumep 1 — TpebyeTca onpegenuTb BpeMs 3anoSfiHEHUS BO3OYXOM YyyacTka
Tpybonposoga anametpom DN 1000, npoTskeHHOCTbO 15 KM 40 co3gaHusa gaBreHus
P=0,6 MIlla. [Ona 3anonHeHWa UWCNoNb3yeTcd KoMnpeccopHaa craHuua [OK-9
NPOn3BOANTENBHOCTLIO 600 M3/u.
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Ha ocu abcumcc npaBon YacTM HOMOrpaMMbl HAXOOUM TOYKY COOTBETCTBYHOLLYYHO
L=15 KM 1 OT Hee HaxoOMM BepPTUKasbHYI JMHUIO OO MNepeceyeHuss C HaKITOHHOM
nuHuen, obosHavarowen DN1000. N3 TOYkM nepeceyvyeHust 3TUX JIMHUMKA NPOBOAUM
FOPU3OHTANbHYI NIMHUIO B NIEBYKD YaCcTb HOMOrpaMMbl OO NepeceyeHusi ¢ HakmoOHHOM
NuHKWeN, obosHavatollel nponssoanTenbHocTb Q=600 M3/4. L3 3TON TOYKM onyckaem
nepneHaukynsap Ha ocb abcumcc M Haxoaum, YTO BPEMsI 3anoSfiHEHUS Yy4acTka
TpybonpoBoga BMecTUMoOCTbio 12 000 M3 OO0 M3GbITOYHOro [AaBneHuss 1 Krc/cm?
coctaBnset tw=20 u.

[na onpeneneHvs BpeMeHu 3anonHeHnst TpybonpoBoaa BO34yXOM A0 CO34aHus
AaBneHnst P HeobxogMMo HanmgeHHoe BPeMS YMHOXWUTb Ha KO3adumumeHT K, paBHbIN
cosfaBaeMoMy faBneHuto P, T.e.

thp = K - t4=6-20=120 u.

Mpn ncnonb3oBaHUM ANA 3anonHeHna TpybonpoBoda rpynnbl HAMNOHUTENbHbIX
arperaTtoB UM KOMNPEeccopoB HEOO6XOAMMO HaMAEHHOE BpPeMs pas3fdenuTb Ha 4YMCro
aTux arperatoB. Ecnu TpybonpoBoa 3anonHAeTcs BO34yXOM nocrnefoBaTenbHO
KOMMNPEeCccopaMn HWU3KOrO M BbICOKOrO [OaBfieHMsl, TO BPEMS 3anofiHeHUst cnenyet
onpeaenaTb pasfenbHO AN KaXaoro npuemMa, a 3aTeM MOoflydYeHHble pesynbTaTtbl
CyMMUpPOBaTb.

Mpn HeobxogmmocTn onpegenieHuss BpeMeHu 3anonHeHua Tpybonposoga
arperatamu, NpPoOM3BOAUTENBHOCTb KOTOPbIX HE yKa3aHa B HOMOrpamme, no AByM
NPOU3BOSIbHO BbIGPAHHBIM NPOAOIPKUTENBHOCTAM 3arMoOfIHEHNA MPOBOAAT HAKMOHHYHO
NUHUIO, KOTOpasi, €eCTEeCTBEHHO, nNponaeT napannenbHO paHee HaHEeCEHHbIM
(nyHKTUPHAsA NHUA Q=10000 m3/y).

B.2 Bbi6Gop TMNa u Yncna HanosfHUTeNbHbIX arperaToB

Bbi6op HanonHMTENbHbIX arperaTtoB crnegyeT OCyLWEeCTBASATb C UCMOSTb30BaHMEM
XapaKTepuCTMK HACOCOB B CeaytoLLen NocrnefoBaTeNbHOCTH:

- onpefenutb MakCuMmanbHO BO3MOXHble MOTEpPU Hamopa Ha YyyacTke
TpybonpoBoza, noanexaiemM 3anosiIHEHNIO BOLOW;

- YCT@HOBWUTb CKOPOCTb MepeMeLleHns NopLuHa no TpybonpoBody (pacxogom
BOAbl) B MPOLECCe 3anofiHEHUS MONOCTM BOAOW;

- HaUTK nepeceyeHne NPSMON, COOTBETCTBYIOLLEN 3aaHHOMY pacxody BOAbl, C
XapakTepucTUKOM Hacoca,

- OnpefenuTb pasBUBAEMbIi HACOCOM HAamMop B TOYKE MEepecevyeHus npsiMou
3aJaHHOro pacxofa C XxapakTepuCTUKOM Hacoca;

- MyTEM CpaBHEHMSI MOTEPM Hamopa WM Hanopa HamnoMHWUTENbLHOro arperarta
BblOpaTb TMM M YNCMO HAMOMHUTENbHbIX arperaTos.

lMoTepu Hanopa Ha TpeHue, OTHeCeHHble K 1 kM TpybonpoBoaa, B 3aBUCUMOCTU
OT ero guameTpa M pacxoda BoAbl npuBedeHbl B Tabnuue bB.1. Xapaktepuctuku
HaNOMNHUTENbHbIX arperaToB NPUBEAEHbI B COOTBETCTBYIOLLMX NacnopTax Ha ykasaHHoe

obopynoBaHue.
Tabnuuya B.1
OnameTp Tpybonposoaa [MoTepu Hanopa, M, Npu pacxoge BoAbl, M3/4, paBHOM
Dy, MM 100 300 500 1000 2000
1420 0,00029 0,0020 0,0050 0,0178 0,0616
1220 0,00051 0,0036 0,0091 0,0320 0,1110
1020 0,00148 0,0103 0,0255 0,0892 0,3315
820 0,00456 0,0318 0,0818 0,2754 0,9640
720 0,00613 0,0580 0,1516 0,5308 1,9718
530 0,02240 0,3118 0,7648 2,8556 11,423
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325 0,3926 4,0100 10,491 39,347 157,39
219 0,48570 30,5441 83,36419 327,5012 1293,1524
159 15,4430 132,6729 363,1351 1430,7963 | 5661,6838

Mpumep 1 — BbibpaTb TUM 1 YMCNO HANOMHUTENbHbLIX arperaTtos NPu 3anofiHEHUN
Bogon Tpybonposoga anameTpom 1020 MM NPOTSKEHHOCTbIO 25 KM C NPOMyCKOM
nopLHsa-pasgenutens. MakcnmanbHbIM nepenag BbICOT Mo Tpacce coctasnset 140 m.
HanonHuTenbHbIM arperaT ycTaHoBneH Ha pacctodHum 120 M OT  UCNbITYEMOro
TpybonpoBoaa 1 coeanHaeTcs ¢ HUM TpybonpoBoaoM AnameTpom 325 MMm.

[nsa 3agaHHOro  TEXHOSOrM4yeckoro  npouecca onTMMaribHas  CKOPOCTb
3anonHeHusa coctaenseT 1 kvm/d, T.e. 785 m3/y.Takas ckopocTb obecneumBaeTcs npu
pacxoge BOAbl B Yac, paBHOM o6beMy 1 kM TpybGonposoaa.

Bo3moxHble MakcumarnbHble noTepu [[aBfeHus npu  3anofiHeEHUM y4vacTka
Tpybonposoga:

140 m — Ha NpeogofnieHe MakcumarbHOro nepenaga BbIiCOT Mo Tpacce;

5 M — Ha nepeMeLLeHne NOPLUHS;

3 M — Ha npeodofieHne MeCTHbIX COMPOTUBNEHNN B 0OBA3KE HAMOMHUTENBHOMO
arparaTta n B coeuHuTernbHoM Tpybonposoge (no tabnuue b.1 npu Dy = 325 mm, Q =
785 M3y, L = 0,12 km);

2 M — Ha npeofofieHne CuUn TpeHus 1 nepemMeLleHne 3arpsasHeHuin (no Tabnuue
B.1 npu Dy = 1020 mm, Q = 785 mM3/4, L = 25 km).

CyMmapHbI HeO6XOANMbIN Hanop COCTaBUT:

H=140+5+3+2=150 m.

[ns aToro npMmepa MOXHO peKoOMeHOOoBaTb UCMNOSIb30BaHUE ABYX napansensHo
BKIMIOYEHHbBIX HanonHuUTenbHbIX arperatoB Tuna AH-501 (nnMbo aHanornyHbIx no
XapakTepucTukam), Npon3BoaMTeNbHOCTb Kaxaoro 480 M3/4 n Hanop 160 M.

B.3 BbiGop TMNa u Yyncrna KOMnpeccopHbIX YCTAaHOBOK

BbiGop TMna u 4Mcrna KOMMPECCOPHbIX YCTAaHOBOK creayeT OCYLIECTBNSATb B
crieayoLlen nocrneaoBaTenbHOCTH:

- onpeaenvTb MakcMManbHO BO3MOXHble MOTEpW Hamnopa (Ha TpeHue, nepenaj
BbICOT, CONMPOTUBIIEHNE NMEPEMELLEHUNIO MOPLLHS) HA y4acTke TpybonpoBoaa;

- onpeaenuTb MMHMMarnbHOE AaBfeHne HarHeTaHUs KOMNpPeccopa;

- onpedenmuTb  TUM  KoMMpeccopa o6ecrneyvBalolWEero  pacCYnTaHHOE
MWHMMAarbHOE AaBfieHne HarHeTaHnsi KOMNpeccopa;

- onpeaenuTb Heo6XoANUMOe YMCIIO KOMMPECCOPHBIX YCTaHOBOK.

MuWHMManbHOe OaBneHue HarHeTaHusi KoMrpeccopa BblYUCHST No dopmyre

(B.1).
L
Ry =n |10 (X35 Vun + gh) + AP + R| ~ . (5.1)
Heo6xoaMmMoe 4MCrio KOMMPECCOPHbIX YCTAHOBOK K BBLIMUCASIOT MO dhopmyrie
(5.2).
_ . FuminTuop P (L L 2
K = nien | 2 (A viin + gh) + AP + R, (6.2)

roe F — nnowaab BHYTPEeHHE NoBEepXHOCTU NonocTh Tpybonposoaa, M?;

T — abcontoTHaa TemnepaTypa Bo3ayxa (rasa) COOTBETCTBEHHO B Tpybonposoae
unn pecusepe, K;

T,0p — @bconioTHaa TemnepaTypa BO3ayxa Unu rasa B HOpMarsbHbIX YCIOBUNM,
Thop = 293 K;

Pop — AaBNeHMe npu HopManbHbIX yCrnoBusx ( npu Ty, = 293 K; Ryop = 0,1 Ml a),
MMMa;
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n — KoadppunumeHT 3anaca, n = 1,1 — Ans paBHUHHON MECTHOCTU, n = 1,25 — anga
nepece4YyeHHON MECTHOCTH;

p — NnoTHocTb BoAbl (p = 1000 kr/m3), kr/m3;

A — KO9PPUUMEHT rnapaBnuyeckoro conpoTtueneHns tpybonposoga, A = 0,15
npw yaaneHum Boabl 3 NpeaBapuUTenibHO OYMLLEHHBIX (MPOTArMBaHMEM UM NPOSYBKON)
y4yacTKoB rasonposoga; A = 0,025 — npu yganeHun Bogbl U3 rasonpoBofa nocne ero
npeaBapuUTenbHOW MPOMbIBKY;

L — AnNuHa o4nwaemoro yyacTka, Mm;

h — pasHOCTb BbLICOTHbIX OTMETOK MeXAy KOHLOM OYuLaeMOoro yvactka u
NopLUHEM MpPU ero: nepemeLLeHnn no rasonposoay, NPosIoKeHHOMY Mo NepecevYeHHOon
MecTHoCTU, M. (IMpun NpoxoXaeHun NOPLLHS Yepe3 TOYKM ra3onpoBoa, PacnosioXXeHHbIe
no npoLofibHOMY MNPOUIIKD Bblle KOHUA O4YULaeMoro YyyacTtka, 3HayeHne h
NPUHUMAIOT oTpULaTENbHbIM);

Uw — MWHUMarbHasi CKOPOCTb MepeaBMKeHUs NOpLUHA-pasgenntens B
COOTBETCTBUMN C peKOMEeHOaUNs MU 3aBOAA-U3roTOBUTENS;

g — yckopeHue ceobogHoro nageHus, pasHoe 9,81 m/c?;

AP — conpoTuBrieHMEe NepeMeLLleHUIo NopLUHA-pasgenuTens no Tpybonposoay B
COOTBETCTBUM C peKoMeHJauuamm 3asoga-unsrotosutens (AP = (0,05 — 0,2) Mla);

P, — paBneHuve B KOHUe y4acTka, Mla.

Mpn KOHTPONBHOM MpOMycKe MOpPLUIHEen-pasgenuTenen, nepemMeLLaromnxca no
rasonpoBogy Mo AdasBrieHneMm BoO3gyxa, MNogaBaeMoro B OCyLIaeMbl  y4acTOK
HenocpeacTBEHHO OT NepenBMXHbBIX KOMMPECCOPHbIX YCTAaHOBOK, UCMOMb3YT Te Xe
KOMMpEecCopHble YCTaHOBKW, 4YTO W MNpu npenBapuTeribHOM yaaneHunm BoLbl Nocne
rmapaBnyecKnX UCMbITaHUN.

Heobxognmoe 4ncno  nepenBuKHbIX  KOMIMPECCOPHbIX  YCTAHOBOK  AnNs
KOHTPOJSIbHOIO NPOoMnycka NopLUHeN-pasgenuTenen sblumcnsatoT no oopmyne (b.3)

K = M’ (5.3)
QPHop

n=11-1,2 - gnsa TpybonpoBOAOB, NPONIOXEHHbLIX MO PABHNHHON MECTHOCTW;

n=1,2—1,5- gna TpybonpoBoaoB, NPONOXEHHbLIX MO NEPECEYEHHOMN
MECTHOCTWU;

Uonr — ONTUMAribHast CKOPOCTb NEPeaBUXKEHUS MOPLUHS-pasgenuTens B
COOTBETCTBUMN C PEKOMEHOaUMSMUN 3aBOA4A-U3rOTOBUTENS;

Q — NPON3BOANTENBHOCTbL OOHOIO KoMmnpeccopa, M3/c.

BenvnuynHa B MmoxeT npuHMMaTh criegylowme 3Ha4YeHns:

4.2
B = ’W—OHTL — npw L S 50000;
RTDgy Dgyy

B=1 —npu -—<50000,

BH

roe R — ra3oBasd NOCTOAHHaA.

Mpumep 1 — OnpegennTb TWMN U YUCIO KOMMPECCOPHbLIX YCTAaHOBOK Ans
yaaneHna Boabl n3 Tpybonposoga avametpom 720 MM NPOTSXKEHHOCTbIO 25 KM C
NPOMNYyCKOM MOPLUHA-pasgenuTena ¢ TemnepaTypon Bosgyxa 298 K no paBHWHHOW
mecTtHoCcTM (nepenag BbicoT 30 Mm). lMotepu Hanopa Ha Tpenue 0,02 MlMa, notepwu
nepenaga BbicoT 0,3 Mlla, conpoTMBneHMe nepemMeLleHnIo NOopLUHA-pasaennuTens no
Tpybonposogy 0,05 Mla, naBneHune B koHue yyacTtka 0,1 MlMa (OTKpbITbIN y4aCTOK).

Onpepensiem MMHUManbHOE aBlieHNe HarHeTaHWUsi Komnpeccopa:
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B,=11-[0,02+0,3+4+0,05+0,1] — 0,1 = 0,42 M(Ta.

Mo MUHMManNbHOMY ABMEHWNO HarHeTaHUs onpegensieM TUMn Komnpeccopa.
Bosbmem komnpeccop tuna [K-9 (nubo apyroi ¢ aHanormyHbIMmn xapaktepuctTmkamm) ¢
naBneHnem HarHetaHus 0,6 MIMa ¢ nponssoanTensHocTbio 0,167 m3/c.

Heobxoonumoe 4ncno KoMNpPeccopHbIX YCTaHOBOK

0,41-0,5-293

K=11 0167 -0.1-298 [0,02 4+ 0,34 0,05+ 0,1] = 6,24;

K=17.

HeO6XO,£I,l/IMoe YUNCITO KOMIMPECCOPHbIX yCTaHOBOK Ona KOHTPOJ1bHOIo I'IpOI'IyCKa
nopLuHen-pasgenutenen
11(005+%)042-12
_ ) ) 1 ) )
B 0,167-0,1

K =5.

K

= 4,97,
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MpunoxeHune B

Mopsaok npoBeaeHUA UCMNbITaHUNA, NPUMEHAeMble TeXHU4YeCKMe cpeacTBa,
rpacmku nameHeHMA faBneHun B TpybonpoBoae U NnpuHUMNuarnbHble CXeMbl
UcnbITaHUA

Mopsigok NpoBeAEHMST UCMbITAHUA U NMPUMEHSieMble TEXHUYECKME CPeacTBa Mo
OYMCTKE MOMOCTU M UCMbITaHUSM TPyBonNpoBoAOB (Y4acTKOB) NMpMBEAEHbI B Tabnuuax

B.1nB.2

Tabnuuya B.1 — lNocnenoBaTenbHOCTb BLINOSIHEHUS paboT M TEXHUYECKMe cpeacTtea
MO O4YUCTKE MNOSIOCTM WU UCMbITaHMAM TpybonpoBoAOB (y4acTKOB) C NPUMEHEHUEM

rMapaBnnM4yeckoro metoaa

lNocnegoBaTenbHOCTL BbINOMHEHUSA pa60T

TexHn4yeckne cpefcrsea

3awmuta nonoctu
3arpAasHeHnn

Tpybonposoga oT

NHBeHTapHble 3arnyLkM, Boao3abopHble
UNbTPbLI, CETKN, KOTNOBAaHbI

MpeaBaputenbHas O4MCTKa MOMOCTU B
npoLecce CBapOYHO-MOHTaXHbIX paboT

OunctHoe yCTPOMCTBO, CMOHTUPOBAHHOE
Ha BHYTPeHHeM LeHTpaTope. EMkocTb Ans
cbopa 3arpsi3HeHNN

MpeaBapuTenbHoe MCMblITaHNe KpaHOBbIX
y3/10B 3anopHoW apMaTtypbl Tpybonposoaa

OnpeccoBoyYHble arperatbl. MaHomMeTpbl

MpombiBkKa  TpybonpoBoga 1 cbop | HanonHuTenbHble arperatbl. [MOpLUHK-
3arpsisHeHMn B KOHUE  ouuwaemoro | pasgenutenu. Kamepbl  nycka-npuema
yyacTka NnopLUHEN 1 3arps3HeHui. Npubop noucka
nopwHen. MaHomeTpbl. PesepByap c
CUCTEMOWN OYUCTKM 3arpsi3HEHHbIX BO4
KoHTponb NPOXo4HOro ceyeHus | NopeHb-kanunop. Mpnbop noucka
Tpybonposoaa NOPLUHEN
cnbiTaHne TpybonpoBoaa ¢ | Komnnekc HanNoOJSTHUTENbHbIX n
NpUMEHEHNeM BOAbI ONpeccoBOYHbIX  arperatoB. [Mpubopbl

noucka yteyek. MaHomeTpbl. TepMoOMETpb!

YpaneHve Bogbl nocre rmapasBin4yeckoro
NCNbITaHUS TpybonpoBoaa c
nocneayroLen O4NCTKON N perynnpyemMbim
BO3BpPaTOM B OKPYXXaloLLyto cpeny.
PekynbTuBaumnsa

MopwHu-pasgenutenn. [Mpnbop noucka
nopwHen. MaHomeTpbl. PesepByap ¢
CUCTEMOWN OYUCTKM 3arpsi3HEHHbIX BOA

Ocywka nonoctu

MopwHu-pasgenutenu.
cbopa meTaHona

Pesepsyapbl
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Tabnnuya B.2 — lNocnegoBaTenbHOCTb BbINOMHEHUS paboT U TEXHMYECKne cpencTea
MO O4YUCTKE MNOSIOCTM WU UCMbITaHMAM TpybonpoBoAOB (y4acTKOB) C NPUMEHEHWEM

nHeEBMaTU4ECKOro metoga

lNocnenoBaTeNbHOCTL BbIMNOSTHEHUA pa60T

TexHnyeckne cpeacrtaa

3awmTta nonoctu
3arpAsHeHuin

TpybonpoBoga OT

NHBeHTapHble 3arnyLKm,
BO34yX03abopHble  UMbTPbl,  CETKW,
KOTNOBaHb!

MpenBapuTenbHass O4YUCTKa MONOCTU B
npouecce CBapO4YHO-MOHTaXHbIX paboT

O4ncTtHoe YCTPOWCTBO, CMOHTMPOBaHHOE
Ha BHYTPEHHEM LieHTpaTope. EMKOCTb Ans
cbopa 3arps3HeHumn

MpeaBapuTenbHoe WCMbITaHNE KpaHOBbIX
y3/10B 3amnopHoi apMaTtypbl Tpy6onpoBoaa

OnpeccoBoYyHble arperaTbl. MaHOMeTpbI

MpoayBka TpyGonpoBoaa C NPOMYCKOM
MOpWHA U cOOp 3arpsisHEHUn B KOHLE
ounLLaemMoro yyacTka

BbicokonpounssoanTensHble
KOMMpPEeCCOpPHble yCTaHOBKU. [opwHu ang
o4YncTkM nonoctn. Kamepsbl nycka-npvema
NOPLUHEN 1 3arpsasHeHun. MNpubop noucka
nopHen. MaHomeTpbl

KoHTponb NPOXOAHOro ceyeHus | lNopeHb-kannbp. Mpnbop nouncka
Tpybonposoaa nopLUHEN

McnbiTaHne TpybonpoBoaa c | BbicokonpounssoauTenbHble
NPUMEHEHNEM BO3ayXxa KOMMNpeccopHble  ycTaHoBku.  [Mpnbop

nouncka yredyek. MaHomeTpbl. TepMoOMETPbI

"padmkn nameHeHnsa gasneHus B TpybonpoBogax npu rugpasnnyecknx
ncnblTaHUAX NpUBeAEHbl Ha pucyHkax B.1 n B.2.
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P, MIla

P <P 5

ucn — 3aB

Pucu = 1’1 Pmﬁ 5
P

pad

24 He menee 12 | Bpewms, 4

>

A
A 4

a — B HWXXHeN To4ke TpybonpoBoaa; 6 — B BepxHen Touke TpybonpoBoaa;

1 — 3anonHeHue TpybonpoBoaa BOAOW U NOABEM AABMEHUSA C MOMOLLbIO HAMOSTHUTENbHbIX
arperaToB; 2 — NOABbEM AaBMNEHUS A0 UCMbITAaTENBbHOIO NPU NOMOLLM ONPECCOBOYHbIX
arperaTtoB; 3 — UCNbITaHUA Ha NPOYHOCTb; 4 — CHWXKEHME faBneHns; 5 — npoBepka Ha

repMeTUYHOCTb

PucyHok B.1 — N'pacmk nameHeHns gaBneHus B razonpoBoae npu ruapaBnnyeckmx
NCNbITAHNSX

P, MIla

=P 5

ucn 3aB

P2 11 P,

nen = a 5
o /

pad

24 ' He menee 12 | Bpewmsi, 4

>

7'y
v

a — B HWXKHeW Touke Tpybonposoaa; 6 — B BepxHeln Touke Tpybonposoaa;

1 — 3anonHeHue TpybonpoBoaa BOAOW U NOABEM AABMEHUSA NPY NOMOLLM HANONMHUTENbHbIX
arperaTtoB; 2 — NogbEM AaBMEeHNs 40 UCNbITAaTENbHOro NPy NOMOLLY ONPECCOBOYHbIX
arperaTtoB; 3 — UCMNbITaHNE Ha NPOYHOCTb; 4 — CHUXKEHWNE AaBrneHus; 5 —NpoBepka Ha

repMeTUYHOCTb

PucyHok B.2 — N'padmk nameHeHus gaBneHus B HeptenpoBoge v NpoayKkTonposoae
npw rmapaBnnyeckmx UCMbITaHNAX
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MpuHUUNManeHaa cxema WUCNbITAHUMM YyyacTka TpybonpoBoga MeETOAOM CTpecc-
TecTa npuBedeHa Ha pucyHke B.3

9 13 1 14 M_ 10

- i §

7 1

15

1 — ncnbiTyembln TpybonpoBoa; 2 — HANOMHUTENbHbLIN arperaT; 3 — HaCOC HMU3KOro
AaBneHus; 4 — BcacbliBaloLWmi naTpybok; 5 — pesepByap A51s O4YMCTKU BOAbI;

6 — onpeccoBOYHbIN arperaT; 7 — wnend ot pecmBepa; 8 — OYUCTHOW N pa3aefnTEeNbHbIN
nopLwHu; 9 — ctonop; 10 — ceeyva Ansa Bbinycka Bo3ayxa; 11 — cnueHOM (NepenyckHON)
TpybonpoBog; 12 — 6nok namepeHus pacxoga Bodbl (BbICOKOTOYHLIN CEHCOP pacxoaa,
AaTynk TemnepaTypbl, NnpeobpasoBaTtesnb curHanos); 13 — 610k nsmepeHus AaBneHus
(BBICOKOTOYHBIN AaTYMK AaBNEHUS, JaTYMK TemnepaTypbl); 14 — KOHTPOSbHbIV AaTUYNK

AaBneHns 1 gatynk temnepartypbl; 15 — kabenbHble NMHUK; 16 — 6nok 06paboTku
pe3ynbTaToB N3MEPEHUN (KOHTpOMnep, KOMMNbITEpP)

PucyHok B.3 — lNpuHunnmnansHasa cxema ucnsiTaHnii ydacTtka Tpybonposoaa
NOBbILLEHHBLIM AaBreHnem (MeToa cTpecc-TecTa)

"pachmkn nameHeHns gaeneHun B TpybonpoBoae npu NpOBEAEHUN UCMbITAHUN

MeTOAOM CTpecc-TecTa, MHEBMATUYECKUM, KOMOWHMPOBAHHBIM W MOpPaBfIMYECKUM
MeTOoLOM npuBeeHbl Ha pucyHkax B.4 — B. 6.
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Jasnenue, Mlla

A 2\[’4 3 3
Pucn — 2,2G,,0u \ 4
Dsn
> Pmun
5
/ 3
Ppa6
p 2
2
4 5
2-25
. 1,0 N P 1,0 ‘HC Mmenee 12,0 Bpewms, u

a — B HKHEN Touke yyacTka; 6 — B BEPXHEN TOUKe yyacTka;

1 — 3anonHeHne TpybonpoBoaa Boaon; 2 — noabem gaenenus co ckopoctbto 0,01-0,02 Pyen B
MUHYTY; 3 — UCNbITAHUSA Ha MPOYHOCTL; 4 — CHWXKEHUe faBreHus; 5 — npoeepka Ha
repMETUYHOCTb; Oo2 — HOPMATUBHbBIVA Npeaen TEKy4eCcTn TpyOHOW cTanu; & — HOMUHarbHas
TOMNWMHaA CTEHKM TPYObI C y4eTOM OTpULaTeENbHOro Aonycka; Dey — BHYTPEHHUIA anameTp
TPYObI; Pucn — MakcMManbHOe AaBrieHne UCnbiTaHnn; Pyw — MUHMMAanNbHOE OaBneHne
MCNbITaHNN

PucyHok B.4 — Npaduk nsameHeHnst gasnenus B Tpybonposoge npu UcnbiTaHNSAX
yyacTKa NoBblLWEHHbIM AaBNeHneM (MeToq cTpecc-Tecta)

P. MIla A ;
1,1 Ppad 4 5
Ppa6
1
2
Poecw <2 \
>
< < » Bpewms, u
He orpanuueHo 12 He menee 12

1 — noavem gaeneHus; 2 — ocMoTp TpybonpoBoaa; 3 — UCNbITaHUA Ha NPOYHOCTL; 4 — cHpoc
JaBneHus; 5 — npoBepka Ha repMeTUYHOCTb
(Pocw — A@BNEHNE, NPU KOTOPOM NPON3BOAUTCS OCMOTP Tpaccehl)

PucyHok B.5 — 'padmk nameHeHnst gaBneHus B TpybonpoBoae npy NHEBMATUYECKNX
NCMbITaHMSAX

55



CI 411.1325800.2018

P, MIla
5
PBHB A
6
6 4
1,1 Ppa6 5 6 7
4
7
Ppab
3 2
0.3 Pucn 2
1
>
B Bpems, u
He orpannyeHo 12 He menee 12

1 — noavem gaenenus ot 0 0o 0,3 Puen < 2 MIMa; 2 — ocmoTp Tpybonposoaa; 3, 4 — nogbem
AaBNEeHUs OO UCMbITaTENbHOrO (2 — ras; 8 — Boga); 5 — ncnbiTaHusi Ha NPOYHOCTL (B HUKHEN
TOYKE Pucn = Poo2; B BEpXHEN TOUKE Pucn= 1,1 Ppas); 6 — CHUXKEHME AaBneHus; 7 — NpoBepKa Ha
repMeTUYHOCTb

PucyHok B.6 — Npaduk nameHeHms gaesnenus B Tpybonposoge npyu KOMOUHNUPOBAHHbIX
NCMbITaHUSX

MNpuHUMNUanbHbIE CXeMbl rMAPaBNYeCcKNX UCNbITaHUA NpuUBeAeHbl Ha PUCYHKaX
B.7 - B.10.

I'A3
—

1 — Tpy6onpoBoa; 2 — nopLueHb; 3 — arperat HanofHUTENbHbIA (ONPECCOBOYHBIN); 4 — UCTOYHUK
BOAbI; 5 — pesepByap-oTCTOMHUK; 6 — 3anopHas apMmatypa; 7 — MaHoOMeTp; 8 — TepMoMeTp

PucyHok B.7 — lNMpuHUunuanbHasa cxema rmgpasniMyeckmx UcnblTaHui Tpybonposoaa
npu oTpuLaTenbHbIX TeMnepaTypax
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| ]
A
-

-_—

gl

a — 3anosiHeHue, nogbem AaBneHns, NcnbiTaHus; 6 — oYnCTKa NONOCTU U yaaneHue Bogbl ¢
NponyckoM MOPLUHA Noj AaBrieHVeM rasa;
1 — Tpy6onpoBoga; 2 — nopleHb; 3,4,5 — KpaHbl Nogayu rasa; 6,7 — KpaHbl nogayn Boabl; 8,9 —
KpaHbl cnuea Boabl; 10 — 3arnywka; 11 — HanonHUTenNbHbIN arperaT; 12 — onpeccoBOYHbIN
arperat

PucyHok B.8 — MpuHuunuanbHas cxema ruapaBninyeckux UCNbITaHUI NOA3EMHOTIO
TpybonpoBoaa 6e3 Tennonsonauum
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L |

D

a — 3anofnHeHne, NoAbEM aBrEHWs, UCMbITaHUs; 6 — yaaneHne BoAbl C MPOMYCKOM MOPLUHA
noa OaBrneHneMm rasa;
1 — Tpy6onpoBog; 2 — KomneHcaTop; 3 — NopLUEHb; 4 — 3arnywka; 5 — HanoNHUTENbHO-
OrnpeccoBoYHas CTaHums; 6 — eMKOCTb ropsiden Boabl; 7,8,9 — KpaHbl Nogayun BOAbI;
10,11 — kpaHbl cnuea BoAbl; 12,13,14 — kpaHbl Nogayun rasa

PucyHok B.9 — lMpuHUmMnmnansbHasa cxema rmapasfiMdeckmx UChbiTaHUA Hag3eMHOro
TpybonpoBoaa nogorpeTon BoAom
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X

1

\y PPN i

\

1 — KpaHOBbIV y3€en 3anopHOM apMaTypbl; 2 — NaTPybOK C 3arnyLwkon; 3 — CMBHON NaTpybokK ¢
KpaHoM; 4 — BO3QyXOCMYCKHON NaTpybokK ¢ KpaHOM; 5 — MaHOMETP; 6 — cBeYa C 3arfyLIKOW;
7 — wneng c apmatypomn; 8 — oNpeccoBOYHLIN arperaT; 9 — nepeaBmkHast EMKOCTb C BOAOW

PucyHok B.10 — lNpuHumnnuanbHasa cxema npegsapuTesibHbIX rapaBinyecknx
MCMbITaHWI KPaHOBOTrO y3na 3anopHoOM apmMaTypbl

MpuHuunNuaneHas cxema cnmBa BoAbl M3 TpybonpoBoga nocre MNpOMbIBKU U
ncnblTaHWM NpuBeLeHa Ha pUcyHke B.11.
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1 — TpybonpoBog; 2 — NpOMbIBOYHbBIN NATpyboK; 3 — Npurpy3bl; 4 — BOgopasgenuTenbHas
CTeHKa n3 xxene3o06eToHHbIX 6110K0B; 5 — pe3epByap-0TCTONHUK; 6 — cnBHasa Tpyba

PucyHok B.11 — lMpuHumMnnanbHas cxema cnvea Boabl U3 Tpybonposoaa nocne
NPOMbIBKW U UCMbITAHWUI
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Bubnuorpadus

depepanbHbii 3akoH OT 10 gHBapsa 2002 r. Ne 7-03 «O6 oxpaHe okpyxatoLuen
cpeabl»

depepanbHbin 3akoH OoT 26 nioHa 2008 r. Ne 102-d3 «O6 obecneyeHun eguHcTBa
N3MepeHniny

depepanbHbin 3akoH OT 3 noHA 2006 r. Ne 74-d3 «BogHbin kogekc Poccumnckon
depepaymm»

MoctaHoBneHue [Mpasutensctea Poccuinckon depepaumm ot 12 mapta 2008 r.
Ne 165 «O noaroToBKe M 3aKNOYEHUN OroBOpa BOAOMNONb30BaAHUS»
MoctaHoBnenune lNpaButensctBa Poccuinckon ®epepaunmmn ot 30 gekadbpsa 2006 r.
Ne 844 «O nopsgke NOArOTOBKM U MPUHATUS pEeLleHMst O NpeaocTaBeHun
BOAHOro obbekTa B Nofib3oBaHME»

MpaBuna 6e3onacHOCTN B HEPTAHON M ra3oBOM MPOMbILLIIEHHOCTU. YTBEPXAEHbDI
npukasom PoctexHaasopa Poccuinckon ®egepaunm ot 12 mapta 2013 r. Ne101
Mpukaz degepanbHOM CAYXObl MO  3KONOMMYECKOMY, TEXHOMOIMYECKOMY W
aTOMHOMY Hafsopy oT 6 HoAbpsa 2013 r. Ne520 «O6 yTeepxaeHun denepanbHbiX
HOPpM W npaBun B obnactu npombiwneHHon 6esonacHoctn «[lpaBuna
GesonacHOCTM [Onsi ONacHbIX MPOM3BOACTBEHHbIX OOBLEKTOB MarmcrpasnbHbiX
TpybonposogoB» (3apernctpypoBaH B MwuHucTepcTBe wCTUUMKM Poccuinckon
depepaumm 16 gekabpsa 2013 r. Ne 30605)

Mpukas MunTpygaa Poccuinckon depepaumm ot 1 mwoHa 2015 r Ne 336H «O6
yTBepxaeHumn «lpaBun no oxpaHe Tpyaa B CTpouTenbcTee» (3apernctpupoBaH B
MuHuctepcTBe toctnuum Poccuinckon Pegepaumm 13 asrycta 2015 r. Ne 38511)
BCH 005-88 CTtpouTtenbCcTBO NPOMBICIIOBbIX CTanbHbIX  TPy6onpoBoaoB.
TexHonornsa n opraHnsaums

BH 39-1.9-004-98 WHCTpyKUMa nNO npoBeAEeHUIO TMAPaBANYECKUX WUCMbITaHUN
Tpy6onpoBOAOB NOBLILIEHHBIM AaBEHNEM (METOOOM CTpecc-TecTa)

NHCTpykumMss no  TexHuke 6e30nmacHOCTM nNpu  NPOU3BOACTBE, XPaHEHUU U
TpaHCnopTMpoBaHUM (NEepeBO3Ke) M UCMONb30BaHWM OAoOpaHTa. YTBepXaeHa
npukazom OAO «[lMasnpom» ot 29 mapta 1999 .

61



