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Hactoswpmn CBoa npaBun COAEPXUT yKasaHUs MO  MPOEKTUPOBAHUIO U
CTPOUTENLCTBY MNOA3EMHbIX TEMMOBbLIX CeTel OeckaHanbHOM MpOKNagku w3
cTanbHbIX TPYO M haCOHHbIX U3AENMN C NHOYCTPUANbHON TENIOBOW U30onsaLUnen ns
neHononuypeTaHa B MONMUITUNEHOBOM 06ornoyke. BbINOMHEHWE 3aTUX yKasaHumn
obecneunt cobniogeHne obsizaTenbHbIX TpeboBaHWMA K TEMNMOBbIM CETSM U UX
N30Nn9LMN, YCTaHOBIEHHbIX AENCTBYOWLWMMU HOPMAaTMBHbIMU AOKymMeHTamun: CHul

2.04.071), CHwvIM 3.05.03.

I} Ha Ttepputopum Poccuiickoin Pegepaumm [OOKYMEHT He [OelcTeyer.
HOencteytoT CHull 41-02-2003, 3gecb M panee no Tekcty. - [lpymevaHue
nsrotoButensi 6asbl AaHHbIX.

B maHHom CBoge npaBun npuBeaeHbl NpaBuna NPOEKTUPOBAHMS U NPOKNaaKu
cTanbHbIX TPYO M (PACOHHbIX WM3AENUIA, WU3ONMPOBAHHBIX MEHOMONIMYPETAaHOM B
3alLMTHON 0DOIoYKe M3 MONMMITUNEHA, U3rOTOBIEHHbIX B 3aBOACKMX YCIOBUSIX MO
FOCT 30732.

Kpome TOro, yctaHoBreHbl obume TpeboBaHua Kk cnocobam coeguHeHun Tpyo,
paccMOTpeHbl npaBuna GeckaHanbHOW NPOKMadKW TEMSOBbIX CETeN, XpaHeHUs
Tpyb 1 TEXHMKM BesonacHoOCTM.

Mpn paspaboTtke CBoga NpaBmn UCNOSMb30BaHbl 3apybexHble MaTepuarnbl:

npoekt EN 13941-20001) [poekTupoBaHWE M MOHTax MpeaBapUTENlbHO
M30/IMPOBAHHbLIX CBS3aHHbIX CUCTEM TPyGOMPOBOAOB AN TENmoBbiX ceTei
LIeHTParnM3oBaHHOrO TEMMOCHAGKEHWS;

1} NocTyn Kk MexayHapoAHbIM U 3apybeXHbIM AOKYMEHTaM, YNoMSIHYTbIM 30eCb
W ganee no TEeKCTY, MOXHO nofy4YnTb, Meperas Mo CCbINKe Ha cauT
http://shop.cntd.ru. - MpumevaHne nsrotoButenst 6asbl AaHHbIX.

M.PaHgnos. CnpaBOYHWK MO  LIEHTPanM3oBaHHOMY  TenrocHabXeHuto
EBponenckon Accouuauumm [Mponssoautenen npenBapuTeEnbHO M3ONMPOBAHHBLIX
Tpy® ANs LeHTpann3oBaHHOro TennocHabxenus, 1997 (nep. Manadpeeson T.I".).

OTaenbHble MOMOXeHUsT 3TUX [OKYMEHTOB B 4aCcTU NPOKMadKu TensroBbIX
ceTeln, TPaHCMopPTUPOBaHUS U XpaHeHUs TpyD, TexHUKM 6e30nacHOCTU y4TeHbl B
HacToswwem Ceoae npasun.

B paspabotke CBoga npaBurn npuHMManM yvactue: KaHg. TexH. Hayk
N.A.Mansens (Accoumaums npoussoauTenen n notpebutenen TpybonpoBoaoB C
NHAOYCTPUanbHOM NOMIMMEPHON U3onsunen), kaHg. TexH. Hayk A.B.CnagkoB, KaHA.
TexH. Hayk B.l[NeTtpos-AeHncos (IMYI "HWWMMoccTtpon"), KaHa. TexH. Hayk
A.AKoBbingHcku, KanAg. TexH. Hayk [ XYmepkuH, AMW.KopotkoB (OAO
"O6beanHeHne BHATMMOHepronpoM"), Kang. TexH. Hayk B.A.Maranud, kaHg. TexH.
Hayk E.E.llanmpo (OOO HTIM "Tpy6onpoeog"), HO.Y.HFOnycos, H.I.LLeB4eHko
(MocurxnipoekT), B.IKyxtuH, [.B.BynbiruH, A.B.MNongkos, [O.B.AHTOHOB (3AO
"Moc®noynann"), O.B.lMonywkuH, L.H.A6anbypos (AO3T "Kopnopauus TB3I"),
JLEJTtobeuknnn  (AO3T  "fleHrastennoctpon"), A.B.Hosukos, B.K.CmupHOB
(Tennosble cetn - dwmman OAO  "MocaHepro"), O.K.basHosa (M1
"MocTtennoanepro”), [O.B.OBumHHMKOB, P.O.KoBaneHko (3AO "Crtpounnonumep"),
AB.®duwep (AO "MocnpoekT"), KaHg. TexH. Hayk B.b.Kosanesckun (BHAUNCT),
B.I.CemeHoB, A.B.Aywes (3AO "BekTop"), B.A.Myxapes (loccTporn Poccun).

1 OBNNACTb NPUMEHEHUA
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Hactoswpmn CBog npaBusn  pacnpoCTpaHAETCS Ha MNPOEeKTUPOBaHWE U
CTPOUTENLCTBO TEMJIOBbIX CETENW U3 CTamnbHbIX TPyO C TENrOBOW M30onAuMeEn w3
neHononuypeTaHa B NonMaTUIEHOBOM 060roYKe (aanee - N3onmMpoBaHHbIe TPyObl 1
n3genus) npy 6eckaHanbHoOM Npoknaake. PacyeTHble napaMeTpbl TENSIOHOCUTENS:
TemnepaTtypa He 6Gonee 130 °C u pabodvee paBneHne - He Gonee 1,6 MMa.
[onyckaeTca KkpaTkoBpeMeHHoe Bo3aencTeme Temnepatypbl 4o 150 °C.

2 HOPMATUBHBIE CCbIJIKH

MepeyeHb HOPMAaTUBHBLIX AOKYMEHTOB, HA KOTOPbIE AaHbl CCbINKU B HACTOSLLEM
CBopne npaBurn, NpusedeH B NpUnoxeHnn A.

3 OBLUUE MNMOJTIOXKEHUA

3.1 [ns CTpouTenbcTBa TENsoBbIX ceTen (MarucTpanbHbIX,
pacnpefenuTenbHbIX U KBapTarnbHbIX) MNPUMEHSAOTCS U30NMPOBaHHbIe Tpybbl U
dacoHHble u3germs no[OCT 30732. KoHcTpykumsi Tpyb npencTaBrneHa Ha
pucyHke 1.

PucyHok 1 - KoHcTpyKuusa Tpy6
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1 - UeHTpupyoLLasa onopa; 2 - U3onaLmMsa U3 NeHononmypeTaHa; 3 - Tpyba-obonoyka
13 NONMAaTUNeHa; 4 - ctanbHasa Tpyda; 5 - npoBogHUKN-UHAMKaTopbl cuctemol OOK
(nokasaHbl YCroBHO)

PucyHok 1
3.2 TennousonupoBaHHble Tpyobl anameTpom 530, 630 n 720 mm, Tun 1 MoryT

npuMeHaATbCcAa Ana  6eckaHanbHOM NPOKNadKkuM TEennoBblX CeTen BO  BCeX
KnuMmaTuyeckmnx pamoHax Poccum (Tabrmua 1 TOCT 30732).
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3.3 Kpome Tpy6 1 dracoHHbix nsgenuin no FOCT 30732, AOmKHbI NOCTaBNATHCS
KOMMMEKTHO B 3aBOACKOM MCMONHEHUN CIEAYIOLLME 3NEMEHTbI:

- NONHOCOOpPHbIE LUIMTOBbLIE Xefne306eTOHHbIE HEMOABWKHbIE OMNOpbI;

- KOMMeHcaTopbl 0CEBbl€ CUMbGOHHBIE;

- KOMMEeHcaTopbl CTAPTOBbLIE;

- AMIEMEHTbI U30MALUN CTBIKOBbIX COEAMHEHWI;

- KOMMOHeHTbI NeHononuypeTtaHa (MMY) ona 3anuBKkK CTbIKOB;

- MMb3bl PE3VHOBbLIE WM MONMMEPHbLIE ANS YMIIOTHEHWUST MPOXOO4O0B CKBO3b
CTPOUTENbHbIE KOHCTPYKLUW WM MeTannmyeckue (ctanbHble) C CarbHUKOBbLIM
YMNNOTHEHMEM,;

- aMopTM3upylLwMe NPOKMagku Ons BOCNPUATUA OOKOBLIX MepeMELLEHUI
TEnonpoBOAOB;

- 9NIeMeHTbl CUrHanbHON CUCTEMbl OMepaTMBHOMO AUCTAHLMOHHOMO KOHTPOMs
(nanee - OK), B Tom yucne npubopbl cuctemsl OJK.

3.4 Pacyer npoyHOoCTM cTanbHOro TpybonpoBoga B HacTtoswem Crll
OfPaHMYMBAETCH pPacyeToOM Ha CTaTMYEeCKyld npoyHocTb. Ecnm  ycnosus
CTaTU4ECKON MNPOYHOCTU HE MOryT ObiTb BbINOSMHEHbI, TO pPeKoMeHayeTcs
NPOU3BOAMTL pPacyeT Ha UMKIMYECKYID MpPOYHOCTb B cooTBeTcTBMM C [1] C
MOMOLLLK KOMMbIOTEPHBLIX MPOrpamMm.

3.5 lMpy NpuUMeHeHNM CUNbGOHHBLIX KOMMNEHCATOPOB crieyeT Y4uTbiBaTb, YTO
KOHCTPYKUMN OCeBbIX CUNbGOHHbIX KomneHcaTopoB (CK) M CcuUnb@GOHHbIX
KomneHcupytowmx ycTponcTs (CKY) aormkHbl oTBeYaTb cregylowmm nokasartensm
HaZeXHOCTN KOHCTPYKLUM:

- BEpOATHOCTM Be30Tka3Hon paboTbl Ha yposHe 0,9;

- FOTOBHOCTM K LTaTHOM paboTte Ha yposHe 0,999.

3.6 Tennousonsaumnsa ctanbHbIX TPYO M dACOHHbLIX U3Jenuii N getanen OorrkHa
UMETb He MeHee [AOBYX JIMHENHbIX MPOBOAHMKOB-MHOMKATOPOB (CUrHamnbHbIX
npoBogHukoB) cuctembl OLK coctosHus BriaxHoctn [MY B npouecce
aKkcnnyartauun Tensonposoaa. NpoBogHMKM-MHANKATOPLI cneayeT pacnonaratb Ha
paccTtosiHuM 10-25 MM OT NOBEPXHOCTU CTarbHON TPYObI.

3.7 Cuctema onepaTtMBHOIO AUCTAHLMOHHOIO KOHTPOSNsS NpedHa3HadveHa ans
KOHTPOMS COCTOAHUSA BMAXHOCTU TEMMOU3ONMALNOHHOIO Croa M3 NeHoMnormypeTaHa
N30NNMPOBaHHbIX TPYOOMNPOBOAOB 1 OOHAPYKEHWNSI C MOMOLLBK CTaLMOHAPHbIX U
NMEPEHOCHbIX [OETEKTOPOB Y4YaCTKOB C MOBbLILWEHHOW BIaXHOCTbIO U30MsALUN,
BbI3BaHHON NMOO MPOHVMKHOBEHMEM BriarM 4Yepe3 BHELLHIOW MOMUATUIIEHOBYHO
obonoyky TpybonpoBoga, nMbo 3a CYET YTEeYKM TEMSIOHOCUTENS M3 CTarbHOro
TpybonpoBoga BCneacTBme KoOppo3nm unm 4edekToB CBapHbIX COEANHEHWUN.

3.8 Cuctema OIK Bknto4vaer:

- MegHble  NPOBOAHUKWU-MHOMKATOPbI B TEMNSIOM3ONSILMOHHOM  Crloe
TpybonpoBodoB, mnpoxogsume no BCEW ANMHE TENonpoBOA4OB, OCHOBHOM
CUrHarnbHbIA NMPOBOAHMK U TPAH3UTHbIN MPOBOLHUK;

- KnemMmHble KOpobKku C BBOAAMM, KIIEMMHOW KOMOAKOW M pa3bemMamu
(TepMuHanbl) OnNs  NOOKMOYEHMA NpUMOOPOB M COEAMHEHUS  CUTHANbHbIX
NMPOBOAHMKOB B TOYKaX KOHTPONS;

- kabenu Ons coegvHEHWs NPOBOAHWMKOB-MHOWKATOPOB, MPOMOXEHHbIX B
M30MNALMM C TepMUHaNaMu B TOYKaX KOHTPOMA, a TaKke AN COe4VHEHUS
NPOBOAHMKOB-UHANKATOPOB Ha YydacTkax TpyOonpoBOOOB, [Oe YCTaHOBIEHbI
HeM3onMpoBaHHbIE 3NiEMeEHTbI TpybonpoBoda (3anopHas apmatypa u T.4.), Yyepes
3M1EMEHTbI C repMETUYHBIMM KabenbHbIMM BbIBOAAMM;

- CTauMOHapHbIV UNU NEPEHOCHON OETEKTOP NOBPEXOEHNI;

- FIoKaTop NOBPEXOEHU.
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3.9 NpoBOOgHUKM-UHOMKATOPbI AOPKHbI M3rOTaBMBaTLCA U3 MeHOM NPOBOSIOKN

cedyeHnem 1,5 mm2 (mapka MM 1,5). ConpoTuvBNEHNE CUrHamnbHbIX NPOBOAHUKOB
AomkHo ObiTb B npegenax 0,012-0,015 Om Ha 1 M ANWHBLI, CONPOTUBIEHNE
TennoBow n3onauummu n3 neHononmypetana - 1 MOm Ha 300 M AnuHbI Tennonposoaa.

4 NPOEKTUPOBAHUE TENNOBbLIX CETEMN

Bbi6op mpy6 u demanel

4.1 [Ina cTpouTenbCTBa TENMoBbIX CeTerl HeobxoaMMO MPUMEHATb HOBblE (He
ObiBLLME B yNOTpebneHnn) ctanbHble Tpyobl.

4.2 Tpybbl, npumeHsiemMble OnA NaTpyOKOB M 3NEMEHTOB KOXyXa CTapTOBbIX,
OCEBbIX CUIIb(OHHbIX KOMMEHCATOPOB U  CUMbMOHHBLIX  KOMMNEHCUPYHOLLMX
YCTPOWCTB, [AOSMKHbl COOTBETCTBOBAaTb OCHOBHbIM MEXaHWYECKUMM CBOMCTBaM
MeTanna, npuBeaeHHbIM B Npunoxenun b, Tabnmua b6.1.

4.3 [Ona Tpybd Tennosbix ceTten, natpybkoB oceBbix CK u CKY un gpymx
9IIEMEHTOB MOryT NPUMEHSATLCS 3NIeKTpocBapHbIe N 6ecLloBHbIe TPYObI B peroHax

C pacyeTHOM TemnepaTypon Hapy>HOro Bo3ayxa f; U3 cregyrolmx MapoK cTanm:
Ao muHyc 30 °C - n3 ctanun mapok 10, 20, Bet3cnb;
A0 MuHyc 40 °C - n3 ctanu mapok 171C, 17M1cC, 17r1Cy;
A0 MmuHyc 50 °C - ns ctanu mapkm 091M2C.
[nsa n3rotoBneHnss OTBOAOB, TPOWHWKOB, MEPEXOOO0B, HEMOABWXHbIX OMop,
naTpybKoB KOMMNEHCATOPOB CNUPAaribHOLLOBHbIE TPYObl HE LONYyCKaKTCA.

4.4 [onyckaeTca nNpUMEHEHME CTanbHbiXx TPy0 M pacoHHbIX aeTanen
TpyGonpoBoaoB 3apybexHOro nMpousBoACTBa, OTBevYarwmx TpeboBaHuAM NpaBun

YCTpOiicTBa 1 Ge3onacHoi aKkcnyaTauum TpybonpoBoaoB napa v ropayer Boabi U
[2] n nmetomx cepTUdmKaTbl COOTBETCTBMS.

I Ha Ttepputopum Poccuiickoin Pegepaumm [OOKYMEHT He [OelcTByerT.
HencteytoT "MpaBuna yctponctea n 6esonacHon akcnnyaraumm Tpybonposonos
napa wu_ropaden Boabl" (M6 10-573-03), yTBepxaeHHble [locTaHoBNEHNEM
[ocroptexHaasopa Poccum ot 11.06.2003 N 90, 3gecb M ganee no TEKCTy. -
MpumeyvaHue nsrotosutensa 6a3sbl 4aHHbIX.

4.5 OTBOabl Ana Tpyb creayeT NPUMEHATb KPYTOU3OrHyTble C YCIOBHbIMU
npoxogamu ot 40 go 600 mm ¢ yrmamm mba 30°, 45°, 60°, 90°.

[onyckaeTca NpUMEHsITb CBapHble OTBOAbI C YCMOBHbIMU npoxogamu ot 100
A0 1000 MM 13 6ecLIoBHBLIX 1 NPSMOLLOBHbLIX TPY6 C yrnamu nosopota 15°, 22°30',
30°, 45°, 60°, 67°30', 90°, a TaKxe rHyTble ¢ ycnosHbIMM nNpoxogamu ot 10 go 400
MM 13 6ecloBHbIX Tpyb ¢ yrnmamu rmba 7°30', 15°, 30°, 45°, 60°, 75°, 90°.

[ns oTBOL4OB MEHbLLUMX YIIIOB MOBOPOTa MPUMEHSIIOTCS KOHLEBbIE CEKTOpa C
yrnamu 7°30', 11°15' n 15° n Kocble CTbIKW.

4.6 OTBOAObl, TPOMHUKM, 3anopHasi apmaTtypa, 3fEMEHTbl MeTaryIM4eckunx
HeMnoABWXHbIX OMOpP, CMYCKHUKM U BO3AYLLHUKM OOIMKHbI MOCTaBMNATLCS B 3aBOACKOM
N30onALUN.

4.7 MoryT npumeHATbCA Yy3nbl TpyO Ans HEnoABWXKHBbIX LUMTOBBLIX OMOp
3aBOACKOIO W3roTOBIIEHUA C MNPUMBAPEHHbIMU K HUM OMOPHbIMKU  chrnaHuamu,
BbICTYNALWMMN Haa U3onaumen Ana 3agernkm aTUx aneMeHToB B xene3obeToHHoM
onope.
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4.8 [lpu ycTponcTBE KaHamnbHbIX Yy4acTkoB, Huw (ans [l-o6pasHbix
KOMMEHCaTopoB UM QyTNApoB) criegyeT MNpPUMEHSTb CKOMb3silme Onopbl  C
KpenneHnem xoMmyTamm no rmaposalmTHon obosouke.

[onyckaeTcs yknagka W30MMpOBaHHbIX Tpyd Ha necvaHoe OCHOBaHWe B
KaHanax.

49 T[lpn pacyeTe TennoBbIX MNOTEPb M3ONMPOBaHHLIX Tpyd crneayet
pykoBoacTteoBaTbcs Cl141-103.

4.10 PacyeTbl cTanbHbIX TPYD 1 cOeauMHUTENbHBLIX AeTanen TensoBbIX CETEN Ha
NPOYHOCTb NPOBOAAT MO HOMUHASbHBIM 4OMYCKAEMbIM HAMPSPKEHUSIM.
HomuHanbHble gonyckaemble HanpskeHna o , MlMa, ona anekTpocsapHbIX Tpyo
n getanen, Hanbonee 4acTo NPUMEHSIEMbIX B TEMSOBbIX CETAX, NPUBEAEHbLI B
Tabnuue 1.

Tabnuua 1
PacyeTHas a , MlMa, ons mapok ctanu
Temnepatypa, °C
Bct3cn5 |10 20 17TC, 1771C, || 09r2C
17M1CY

20 150 150 150 208 208
100 142 150 150 208 208
150 134 144 146 201 195

Mpn HeobXxoaMMOCTU MCMOMNb30BaTh CTanM, Mapku KOTOPbIX He NPYBEAEHb! B
Tabnmue, HoMUHanNbHbIE OoMyckaeMble HaMNpPsiKeHUs onpeaensTcs No dopmyre

[g]=ﬂﬁn[ﬂ_3;gﬂ,21'f], (1)

24 15

rAe o, - BPEMEHHOEe COMPOTMBIIEHWNE PACTSXEHWIO MPU pacyeTHOW TemnepaTtype,
Mra;

a7 1¢ - YCIOBHBIN Npeaen TeKy4ecTu npu pacyetTHon Temnepatype, Mla.
O6e xapaKTepuCTUKM NPUHUMAKOTCHA MO CTaHA4apTaMm, HopMansaMm wnu Opyrum
HOpPMaTMBHbIM [OKYMeHTaM Ha Tpybbl U getamm npu Temnepatype 20 °C wu
NepecYnTbIBAOTCA C MOHWKAWMM KO3MUMEHTOM AOna 3agaHHouM pabouden
TemnepaTypbl (Tabnuua 2).
Tabnuua 2
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Temnepatypa, ||Ctanm
°C
YrnepogucTtole || Yrnepoauctole Yrnepoauctole
OObIKHOBEHHOrO || Ka4eCTBEHHbIE HU3KOMErMpoBaHHbIE 1
KayecTBa coaepxaHnem NerMpoBaHHbIe c
yrnepoaa, % coaepxaHuem yrnepoaa,
%
0,07- 0,17- 0,14-0,20 |[0,07-0,12
0,14 0,24
20 1,00 1,00 1,00 1,00 1,00
100 0,947 1,000 1,00 1,00 1,00
150 0,893 0,960 0,973 0,966 0,938

411 Tpn oTnNMuMKM Harpy3ok Ha TpybonpoBod OT MPUHATBIX HOMUHArbHbIX
3HaveHun BBOAATCA koaddmumeHTbl 3anaca: 10% - ana cobcTBeHHOro Beca Tpyo,
petanen, apmatypbl U 20% - Onsg Beca uM3ondAuuM M rpyHTa (KO3pmUMEHTDI
neperpyskun cootBeTcTBeHHo 1,1 1 1,2).

PelweHne o BBeaeHUM OOMNOSMHUTENBHBIX 3anacoB MPOYHOCTM MpPU pacyeTe Ha
yKa3aHHble Harpy3kum B KagoOM KOHKPETHOM Ccrlydae MNPUHUMAETCA MNPOEKTHON
opraHusaumen.

4.12 lMpn HeoBXOANMOCTU pacyeT TOMWMHbI CTEHOK TPYD M haCOHHBLIX N3genui
pekomeHayeTcs Bectu no [1].

4.13 Bbibop 3anaca NO TOMWMHE CTEHKM Tpybd Ha KOppOo3uio NpOM3BOAUTCS
NMPOEKTHOWN OpraHn3aumen no TpeboBaHMIo 3aKasynka.

4.14 Ecnun nmeetcsa pucK oBanulauunmn pr6bl BCrneacTemne AaBJiEHUA TPYyHTaQ,

pEeKOMeHAyeTCs  MPUHUMAaTb  YCUIEHHYIO  TOMWMHY  CTEHKM, KoTopast
paccuuntbiBaeTca no [1].

415 Metogmka pacyeTa KOMMeHcauun TemnepaTypHbiX —Aedopman
npuBeaeHa B NpuroxeHun B.
lMpoeepka mennonpoeoda Ha ycmou4yueocmb

416 W3onupoBaHHble TpybonpoBogbl nNpu 6GeckaHanbHOW  NpoKnagke

peKoOMeHOYETCS NMPOBEPSTb HA YCTOMYMBOCTL (MPOAONbHbIN U3TWD).
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4.17 ObasaTenbHasa npoBepka NPOBOAUTCS B CreayHLLMX Crlyvasx:

- Npy Maron rnybuHe 3anoxeHus TennonpoBoaos (MeHee ~ 1 M OT ocu Tpyd Ao
MOBEPXHOCTU 3EMIN);

- MPU BEPOSAITHOCTM 3aTOMNSEHNS TENONPoBoAa rpyHTOBbLIMUY, MABOAKOBbLIMU UMK
ApYyriMy BOOamu;

- NPV BEPOSITHOCTU BEAEHNS pSgOM C TENNOTPACcCON 3eMIisiHbIX paboT;

- Npy HeobXxoOMMOCTU MPUHATUSA OOMNOMHUTEMbHLIX Mep MO OBecneyeHuro
XVBYYECTM TENNONPOBOAA (HA OCHOBE TEXHNYECKOrO 3a4aHns 3aKa3ynka).

Ob6g3aTenbHas nNpoBepka NPOBOAMTCS Takxe B Crlydyae NPOKMafgku ydacTka
Tennonposoja B KaHarne, Ha 3cTakage Unn Hag3emHo.

4.18 [lpoBepKy TennonpoBO4OB Ha YCTOMYMBOCTb CrieayeT BbIMOMHATE MO
npunoxeHuto I.

3awjuma om koppo3suu

4.19 3awmTa Hapy>KHO NOBEPXHOCTM CTalbHbIX TPYO OT KOPPO3uM He TpebyeTtcs
B CBSI3M C 00513aTeNbHbIM YCTPOMCTBOM CUCTEMbI ONEPaTUBHOTO AUCTaHLMOHHOIO
KOHTPOMNS 3a YBMaXHEHUWEM W OpraHu3auuven HemMeaneHHOW 3amMeHbl YBIaKHEHHbIX
Yy4aCTKOB CYXUMW PEMOHTHO-BOCCTaHOBUTENbHOWN CITyXOOWA.

4.20 He wn3onupoBaHHble B 3aBOLCKUX YCIIOBUAX KOHLbI TPYOHbIX CEKLUA,
OTBOAOB, TPOMHMKOB U APYrMX METASNIOKOHCTPYKLUA Npy paboTe co cKoprynamu
ANA  3adenkM  CTbIKOB  OOIPKHbI  MOKPbLIBAaTbCS  HA  NEpuod  MOHTaxa
@HTUKOPPO3MOHHBLIMWU MacTMKaMK1 C NOCIeayoLEN X TENNON30nsaLmnen.

4.21 MeTannmuyeckme 3arfywku M30nauMM  OOMKHbI  ObiThb  3aLUMLLEHbI
AHTUKOPPO3MOHHBLIMWN MaCTUKaMMU.

422 B TennoBbiXx KaMepax, pacnosfiokeHHbIX Ha Tpacce TennonpoBoaos,
3arnopHas apmaTypa OOSPKHa UMETb YCUINEHHOoe 3alLUMTHOE MOKPbITUE.

lMpoekmupoeaHue 6eckaHanIbHOU MPOKIadKu

4.23 beckaHarnbHyl0 MPOKIaaKy M30NMPOBaHHbIX TEMNSIONPOBOA4OB HEOHXOOUMO
BbIMOSMHATL B HEMNPOCadO4YHbIX [PYHTAX C €CTEeCTBEHHOW BIIAXHOCTbI WK
BOLOHACHILLUEHHbIX M MPOCag0YHbIX rpyHTax 1-ro Tuna.

B cnabbix rpyHTax ¢ Hecyuwen cnocobHocTbio MeHee 0,1 MIMa Heobxoammo
YCTPONCTBO UCKYCCTBEHHOIO OCHOBAHMS.

4.24 BeckaHarnbHyto NPoKnagky N30MMPOBaHHbIX TEennonposoaoB
PEKOMEHAYETCH MPOEKTUPOBaTb MOA HEeMNpoeaXerh 4YacTbilo yhuL U BHYTPU
KBapTasioB XWSion 3acTpourku. lNpoknagka TennonpoBoaoB Nog NPOE3Xen YacTbio
aBTOMOBOMUIbHbBIX U MarnucTpanbHbIX JOPOr U ynuL OBLLEropoACcKOro 3Ha4yeHus!, Kak
npaBuno, He pJonyckaetcsa. He ponyckaetcs Takke OeckaHanbHas NpoKnagka
TENNONpoBOAOB NoA AETCKMMM U UTPOBbLIMW MOLLaAKaMMU.

4.25 lpn noasemMHOM nepeceyeHun [Oopor W ynuy, LOrbkHbl cobnogatbes
npaBuna, n3noxeHHole B 6.12*-6.20* 1 npunoxexHun 6 CHull 2.04.07.

4.26 [lpu OeckaHanbHOM MpOKMagke M30NMMPOBaAHHbLIX TEnsonpoBOAOB MoA
ynuuamm 1 OoporaMu  MECTHOrO 3HayeHus, aBTOMOOMnbHbIMM goporamu  V
KaTeropun, a Takxe BHYTPUXO3ANCTBEHHbIMW aBTOMOBUITbHLIMU 40POraMy AOSMKHbI
NPUMEHATLCS TPYObl C TOMWMHOM CTEHKW, MCKIOYatoLWen oBanu3auunio Tpyod nog
BMMSHMEM [O@BMEHUSI TPYHTA U HanpshkeHWn BCREACTBME [OPOXHOIO [ABVDKEHUS.
[onyckaeTca yknagka pasrpy304HbIX ere300eTOHHbIX NnT.
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4.27 W3onupoBaHHble TpybonpoBoAbl TEnsoBbiX ceTer npu BGeckaHanbHon
npoknagke, pacnofiaraemble Hag COOPYXEHUSIMU  METPOMNOSNUTEHa, OOSDKHbI
NPOKaabiBaTbCA B CTanbHbIX oyTNspax, KOHUbl KOTOPbIX OOSMKHbI BbIXOAWTb 3a
npegernbl TOHHensa mMeTpononuTeHa Ha 10 M B 06e CTOPOHbI, UM B MOHOMUTHOM
*enesobeToHHOM MpPOXO4HOM KaHane. B MOHWXKeHHbIX Toykax 6eckaHanbHon
NpoKnagkn [0 WM rocfie nepeceyeHnss JMHUM  MEeTPOroSsIMTEeHa  OOSDKHbI
yCTpamMBaTbCHA CMYCKHWKM C BbIMYCKOM B CYLUECTBYIOLLYID CUCTEMY [OOXIEBOW
KaHarm3aumun. OTKnoYarowme yCTpPoMCTBa Ha TEMMOCETU OOSPKHbLI pacnonaraTbes,
Kak npaBuro, Ha paccTtosiHum 0,1 KM OT NMHMM METpOonosiMTeHa. B CTeCHEHHbIX
YCIOBUSIX [0MyCKaeTCsa yBenuyeHne paccTtosHus Ao 1 KM C cormacoBaHuMEM B
YCTaHOBJIEHHOM MopsiaKe.

4.28 lNpn KOMMNeHcauun TemnepaTypHbIX pacLUMpPeHnn 3a CYET YrmoB NnoBopoTa
Tpacchl, [1-obpasHbix, [-06pasHbiX, Z-06pa3HbiXx KOMMEHCATOPOB creayeT
npegycmatpmeaTb, Kak MNpaBurio, amopTM3MPYHOLLME NpoKnagku nmbo kaHasbl
(HVLWK).

429 B kadvectBe aAMOPTUSNPYHOLLIMX MNPOKNagoK MNPUMEHAKTCA BCMNEeHEeHHbIe

MONMM3TUIEH, KaydyK UMM HEXECTKUIA MEHOMNonMypeTaH nrnoTHOCTbI = 30-40 Kr/m3 .
TonuwmHa npoknagku onpegendeTcs  UCxos W3 BENMMYUHBLI  pacyeTHOro
nepemeLleHns Tenronposoga, KoTopas He AorkHa npesbiwatb 50% TONWMHGI
NPOKMaAKun Npu ee CxaTun.

4.30 lNepeceveHne mM3onMpoBaHHbIMK Tennonposogamu gnametpom =300 mm
30aHUA  JONyCKaeTcsi TOMbKO MpUM  YCTPOWCTBE  TEXHUYECKOro  Kopuaopa,
TEXHMYECKOro NoAnosbst UM TOHHENSA BbICOTOM He MeHee 1,8 M C OTAenbHbIMU
3anvpaowymMmcs Bxogamu. B aTom crniydyae pgonyckaetcs npuMeHeHue Tpyo C
MOKPOBHbIM CFI0EM M3 OLMHKOBAHHOW CTanu.

4.31 YCTpOMCTBO Kamep C NPUMEHEHVEM LIApPOBbIX KPaHOB MOBbILEHHON
HaleXXHOCTU C PYYHbIM YyrpaBreHneM Ans U30rMpOBaHHbIX TPyOONpoBOAOB He
TpebyeTcH. YnpaBneHve LWapoBbIMU KpaHamu Kracca HagexHocTu A cregyet
OCYLLECTBMNATbL 4Yepe3 NoKN n HeobcnyxmBaemble konoaubl gnametpom 100-300
MM.

4.32 Ha TennoBbix ceTaAX nocre LeHTpanbHoro TtennoBoro nyHkta (LLTI)
YyCTaHOBKY 3arnopHOM apMaTypbl Ha OTBETBMEHUSX K OTAENbHbIM 34aHusAM criegyeT
npegycmatpmeaTb Ha TennonpoBogax Awametpom 150 mm m 6onee wnm Ha
TEnnonpoBogax He3aBMCUMO OT AnameTpa npu anvHe oteeTeneHus 100 m 1 Gonee.

4.33 lNo cornacoBaHUIO C 3aKa34yMKOM W 3KCryaTUPYOLLE opraHu3aumen Ha
Marmctpansax aguametpom 500-1000 mm gonyckaeTtcss npuUMeHeHWe 3arnopHOMU
apmartypbl MOBbLILWEHHOW HaAEeXHOCTU (LapoBbIX KpaHoB) 6e3 anekTponpusoga u
YyCTPONCTBA KamMep-rnaBuiibOHOB.

Mpn HanmMuun TenemexaHu3auum TENSOBbIX CETEN U MPUMEHEHMU LLAPOBbIX
KpaHoB nocregHne MOryT pacrnonaratbCA B TennoBblX Kamepax C BblHOCOM
311ekTpoobopyaoBaHMs B OTAESNbHOE NOMELLEHME.

4.34 Kamepbl N0 Tpacce TennonpoBoAa, Kak npasuro, He npegycMaTpyBaroTCs.
OHn moryt coopyxatbCa no TpeboBaHMIO 3akasumka WM IKCNyaTUpyoLEN
OpraHM3aumn B UCKIKOYUTENBbHBLIX CIy4asx Ha OTBETBIEHMAX, B MecTax YCTaHOBKM
3anopHor apmatypbl, NPUOOPOB N CUMbGOHHBIX KOMMEHCATOPOB, ecnn TpebyeTcs
nx obcnyxueaHuve.



4.35 OTBETBMNEHMS OT OCHOBHOMO TeMnonpoBoda, Kak MNpaBumno, OOSDKHbI
npegycmaTpvBaThCs B 30HE MUHUMATbHBIX NEPEMELLEHMI Y HEMOABWKHBIX OMop.

[lonyckaeTcsi pasMelleHMe OTBETBMEHUA Y YCIIOBHO HEMOABMXKHBLIX TOYek
TennonposodoB. [lpy 3TOM TPOMHUK nNpegycMaTpuUBaeTCs C  MOBbILLUEHHOM
TOMNWMHON CTEHKM UMM C Haknagkamu. BbiMornHeHWe OTBETBIEHMS Yepes LTyLep
[onyckaeTcsl Npu 060CHOBaHMN pacyeToM.

OTBETBINEHNS, KOTOPbIE PACMOMOXEHbI B 30HE MUHMMArbHbLIX MEepPeMeLLEHN
WM Yy YCINOBHO  HEMOABWXHbLIX OMop, Takke cregyeT obknagbiBaTb
aMOpPTM3VPYIOLLMMW NPOKaakamm ans obecrneyveHnsi GOKOBbIX NEPEMELLEHWIA.

4.36 Npoxoabl TENNONPOBOAOB CKBO3b CTEHKW (hyHOAAMEHTbI) 34aHWUN N Kamep
AOIDKHbI  OCYLLECTBIIATLCHA C MOMOLULbIO YCTaHOBKM ChneuuarnbHbIX  Pe3nHOBbIX
(NoNMMeEpHbIX UNK CTarnbHbIX C CanbHUKOBBLIM YMIOTHEHNEM) MNb3 C NOCEAYOLLMM
GEeTOHMPOBAHNEM.

437 B wmectax conpsikeHus ©OeckaHanbHbIX Y4acTKOB TEMSONPOBOL4OB C
KaHanbHbIMX CcrefyeT YCTaHaBnMBaTb pPE3UHOBbLIE WM CTalbHble UMb3bl C
CanbHMKOBbIM  YMNIIOTHEHMEM, obecrneyvBaloLM  BO3MOXHOCTb  OOKOBbIX
nepemeLLeHuUIA.

438 B npoektax cregyer npegycMaTpuBatb MepPONpUATUA MO 3awmTte
TENnoBbIX ceTen, 06OopyaoOBaHMA W MNPUEMHUKOB Tenna OT HeZonyCTUMbIX MO
YCITOBUSIM NMPOYHOCTM MOBbILLEHWUIA JaBMNEHUsSI, BO3HUKAKOLLMX MPU HECTaLMOHAPHbIX
MO PaABNMYECKUX PEXVMAX.

[Ana BHyTpUKBapTarbHbIX TENSIOBbIX CETEW B MPOEKTax TensioBbiX MyHKTOB
Takxke crnegyet npegycMarpuBatb MeponpusTMS MNo 3awmTe notpebutenen ot
NOBLILLEHUST [aBfieHWsl, €ecnuM cTaTu4eckoe [AaBfieHne B TensoBblX CETSAX
npesbiwaeT paboyee gaBneHne o6opyaoBaHuS.

4.39 WN3omupoBaHHble TennonpoBoAbl He TpebylT ycTponWcTBa MNOMYTHOrO
ApeHaxa. Mo TpeboBaHMIO 3aKas3yuka NpU BbICOKOM YPOBHE CTOSIHUSA PYHTOBbIX
BOZ B NMPOEKTE MOXET OblTb NpeayCMOTPEH MOMYTHLIV OPEHax.

440 Tpn npoknagke TennoBbiX ceTen 6eckaHanbHbiM cnocobom TpyObl
YKNaablBalOTCS Ha NecyaHoe OCHOBaHWE TONWMHOW He MeHee 150 MM C necvaHom
obcbinkon He MmeHee 150 Mm.

4.41 TMecyaHyto ob6CbINKY crieayeT BbINOMHATL M3 Mnecka C KoaddpmuymeHTom
unbTpauum He MeHee 5 M/CyT.

Mecok porpkeH ObITb C pasmepom dpakumnm He Gornee 5 MM M He OOSKeH
cofepXaTtb KpYMHbIX BKIKOYEHUA C OCTPbIMW KPOMKaMU, KOTOpble MOTyT NOBpeauTb
3aWMTHBIN Crov TPyH6ONpoBOAOB U COeAUHUTESNbHbIE MYIThI.

Mocne 3acbiNkM necok AomkeH OblTb yTpamboBaH (CTeneHb YMMOTHEHWUs =
0,92-0,98) ¢ Tem, 4TOObI TennonpoBoA4aM, TMpPOSIOKEHHbIM B Mecke, Obino
obecne4yeHO paBHOMEPHOE TpeHWe Mexay BHeluHen obonoykon Tpybonposoga u
TPYHTOM.

442 Tlpn 6GeckaHanbHOW nNpOKMagke TpyboOnNpoBOAOB pacCTOSHME MO
rOpM3OHTaNM OT HapyXHOW MNOBEPXHOCTU W3onMpoBaHHOro TpybonposBoga [0
dyHOAMEHTOB 34aHUIN 1 COOPYXKEHWUI OOIKHO npuHuMaTbesa no CHulM 2.04.07.

[Mpy HEBO3MOXHOCTM BblAepXaTb 3TU PACCTOSHUS TPybONpoBOAbl AOSMKHbI
NpoKnaabiBaTbCA B KaHanax unu B ctanbHbIX yTrsipax Ha pacCcTositHUM He MeHee 2
M OT dbyHOAMEHTOB 30aHWUA MO0 B NPUCTEHHbIX (MPUCTPOEHHbIX K PyHOAMEHTaM
3[aHuUin) TOHHENSX U3 MOHOSMMUTHOrO Xerne3obeToHa ¢ u3onaumen MeTansiom.

4.43 V13 kamep u CNyCKHUKOB NMpwn GeckaHanbHOW NpOKIagKke TEMmoBbIX CETen
AOIMKHbI YCTpamMBaTbCHA BOOOBbIMYCKN B BOAOMPUEMHbIE KOMOALbl C BOAOOTBOAOM
B AOXOEBYIO KaHaNM3auuo 1nm, ecnm 3To HEBO3MOXHO, C MOCeaYOLEN OTKAYKOM.
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4.44 B mecTax, rge He npeacTaBnsieTCs BO3MOXHbLIM BbIMOMHUTE CaMOTEYHbIN
BbIMYCK OT CMYCKHMKOB B CYLLECTBYIOLLYIO JOXKOEBYHO KaHanM3auuo 13-3a BbICOKMX
OTMETOK  JIOTKOB, HeoOXxooMMO  YCTPOMCTBO no COrnacoBaHuUKo c
3KCNNyaTUPYHOLLMMM OpraHn3aLnsaMmn HaCoOCHbIX NepekavmBaroLLMX CTaHU N,

4.45 N3onmpoBaHHble Tpybonposoabl AuameTpom Ao 400 mm npy npoknagke Ha
y4acTKax B HEMPOXOAHbIX KaHanax pekoMeHAyeTCs yKnagbiBaTb Ha OCHOBaHWE U3
necka cC koadduumeHTom dmnbTpaumm 5 m/cyt. Ona 6onblwero Auametpa
AOMNycKaeTcs npoknagka TpybonpoBoga Ha CKoMb3sawmx onopax. [lpy aTom
HeobxoaMMa NpoBepKa TENSI0CETU Ha NPOAOSbHYI YCTONYNBOCTb.

Ha ydacTkax npoknagkm TpybonpoBO4OB B MPOXOLHbLIX W NOMYNpPOXO4HbIX
KaHanax grvHon o 30 M gonyckaeTcs npokragka Ha CKonb3awmx onopax. OnvHa
KaHanoB MoXeT ObITb yBENMYEHa NO COrNacoBaHMIO B yCTaHOBIIEHHOM MOPSIAKE.

446 [lpn pekoHCTpyKUMM TEensioBblX CeTen [JonyckaeTtcs  yKnagka
N30NMMPOBaHHbIX TPYOONPOBOAOB B CYLUECTBYIOWMIA HEMNPOXOOQHOW KaHamn ¢
3acbIMNKOM NocrneaHero Neckom.

447 Tlpn KkaHanbHOW MNpOKMagKke TEensroBblX CeTen C  NPUMEHEHUEM
N30NMMPOBaHHbIX TPYOONPOBOAOB KOHCTPYKTUBHbIE pELLEHUS KaHarnoB, Kamep-
NaBUNbOHOB MPUHMMAKOTCA aHaroOMMYHbIMWU PELLEHNSAM MNPU KaHarnbHOW MpoKNagke
TEnnoBbIX CETEN C APYrMMY BUOAMU U3OSNALUN.

4.48 MuHumanbHylo rryouHy 3anoxeHuss Tpyb6 B 3emre, cuutas OT Hu3a
AOPOXHOro MOKPbITUS OO Bepxa MonmaTurneHoBon o605ovku TpyObl, cregyet
npuHuMmaTb He MeHee 0,5 M BHe npeaenoB npoesxen 4yactu u 0,6 M - B npegenax
npoe3Xen YacTu, cuuTas 4O Bepxa U3onsauum.

Honyckaemas rnybuHa 3anoxeHWsi N30rMpPOBaHHbIX TPYO AOMKHa COCTaBIATb
OPVEHTUPOBOYHO ANA AMAMETPOB (CTarnbHbIX TPYO U NOMMITUNEHOBbLIX 0BOMOYEK)
0o 133x225 mm - 3,1 m, ¢ 159x250 mm go 530x710 mm - 3,6 M, oo 1020x1200 mm -
2,8 m (6e3 yyeTa BNMAHUA TPaHCNOPTHbLIX CPeacTB).

Mpn  HeoBXOAMMOCTM  KOHTPOSbHbIX  pacyeToB  MyOWH  3anoxeHus
TENnnonpoBoAOB AN KOHKPETHbIX YCIOBUIM MPOKIaAKM pacvyeTHoe COnpoTUBIEHME
neHononuypeTaHa 1 NonNMaTUNeHoBoM ob6onoYku cregyet npuHuMaThb no [1].

4.49 Tpn HeobXoAUMOCTN MOA3EMHOM MPOKIaAKM TENSoNpOBOAOB Ha rrybuHe
Bonee gonycTMMON X cnegyeT NpoknaabiBaTb B KaHanax (TOHHENsX).

[onyckaeTca BMECTO YCTPOMCTBA KaHanoB MPUMMEHEHNE pPa3rpy304HbIX
YKene3o00EeTOHHbIX NIAT.

4.50 Npw HEBO3MOXHOCTH BblAepXaTb HOPMbI, NpeaycMoTpeHHble CHulM 2.04.07
AnNa nepeceveHns TennonpoBogoB OeckaHanbHOM MPOKMagKu € ra3onpoBOAOM,
BOAOMNPOBOAOM, 3fIeKTpUYEeCKUMn Kabenamm HanpshxeHnem go 35 kB, Heobxoanmo
MPOEKTHbIE pELUEeHUss COrMacoBbiBaTb C  3KCAnyaTvpylowwmMi W OpYyruMu
3anMHTEpeCcoBaHHbIMW OPraHn3aLnsMu.

4.51 Harpy3ka Ha HenogBwikHble ornopbl B 06LUEM CIlydae AorpkHa NpUHMMATLCS
Mo HamMbOonbLUeN rOpuU3OHTanbHOM OCeBOM M OGOKOBOW Harpy3kam npu robom
paboyem pexvmMe TennonpoBoAa W Npu rmapaBiMYeCcKnX UCMbITaHUSIX.

452 KOHCTpYKUMS 3MEMEHTOB MeTarmmM4eCcKnx HenoaBWXHbIX Ornop Ans
BGeckaHanbHOM NPOKNaZAKn TensnoBbixX ceTen, He npegycmoTpeHHbix FTOCT 30732, a
Takxke Xenes3obeToHHbIE HENoABWKHbIE OMopbl AOMMKHbI paspabaTbiBaTbCs MO
MHANBMAYANbHbLIM YEePTEXaM UM NMPUHUMATBLCS NO TUMOBLIM NPOEKTaM.

Pacyem Ha2py30K Ha ornopbl
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4.53 B TpybonpoBogax GeckaHanbHOW MNPOKIMadKM B FPYHTE CUMbl TPeHUs
AENCTBYIOT BOOMb OCKM TPYObl Kak pacnpeferneHHas Harpy3ka ¢ MHTEHCUBHOCTBIO,
H/m, koTopas paccunTbiBaeTca no copmyne (B.3) npunoxeHus B.

KoabdmumeHT TpeHus i 3aBUCUT OT KOHCTPYKLMU M30MALMKM, XapakTepa
Harpy>KeHus 1 yrra BHYTPEHHero TpeHus rpyHTa € . [Ina n3onmpoBaHHbIX Tpyd npu
Pa3nNMYHOM XapaKTepe HarpyxeHus Ko3mLMEHT COCTaBnNsET:

(0,2 - NPY MHOrOKPaTHOM YepeoBaHNM LIMKITOB Harpes - OXINaxaeHue;

0,4 - PN OQHOKPATHOM HarpeBe (OXraxgeHun);

0,6 - NPy KPAaTKOBPEMEHHOM NPUMOXEHWUN HArpy3Ku.

Mpwn onpegeneHnM KoMNeHcaLMoOHHOM CNOCOBHOCTM TENSIONPOBOAOB U HAarpy30K
Ha onopbl KO3MULMEHT NpUHNMMaeTcsa paBHbiM 0,4.

PacnopHble ycunua oT BHyTpeHHero AasrneHusi npy npumeHeHum CK un CKY
BbIYMCIAIOT MO hopmyre

K

o
Pp = e Dt D02 4 0o, (2)

roe P - BHyTpeHHee gasneHve, MMa;

L - HapyxHbI anameTp CK, Mm;

D - BHyTpeHHui anameTp CK, MM;

'y - oceBasi >XeCTKOCTb KoMneHcaTtopa, H /mm;
A - nedopmaL s KoMmneHcaTopa, MM.

454 Pacyer Harpyskm Ha oOnopbl MNpOM3BOAAT C  UCMOfb30BaHUEM
KOMIMbIOTEPHbLIX Mporpamm.

Mpn onpeneneHWn Harpy3ok Ha OMopbl C UCMOMb30BaHNEM KOMMEHCUPYHOLLMX
ycTponcTB 1-1 rpynnbl "a" (M-06pa3Hbix, -06pa3HbiX, Z-06 pasHbiX KOMMEHCATOPOB)
cnenyeT pykoBoOCTBOBATbLCS TUMOBLIMU PELLEHUSAMM.

Mpy onpeneneHWn Harpy3ok Ha OMopbl C UCMOMb30BaHNEM KOMMEHCUPYHOLLMX
yctporctB 1-n rpynnel "6" (CK u CKY) ponyckaetcsa pykoBoacTBOBaTbCS
TEXHNYECKON [OKYMeHTaumen npeanpusatun - U3roToBUTENen CUNbGOHHbIX
KOMIMeHCaTopoB.

Mpy onpegeneHun Harpy3ok Ha oropbl nNpy npumeHeHun CK un CKY cneayet
Y4UTbIBaThb BIUAAHWE CNEAYIOLLMX CUIT:

- PacropHOro YCUIMNS CUMbOHHBLIX KOMMNEHCATOPOoB y;

- )K€CTKOCTUN CUINbCIOHHBIX KOMMEHCATOPOB F. ;
- COMPOTUBIIEHNST TPEHUIO TEMMoNpoBoAa O FPYHT Ha yvacTkax 6eckaHarnbHom
NPOKIaakN UM TPEHUIO B MOABWKHBIX OMOpax Ha yvacTKax KaHanbHOW NpoKnagKu

urm B doyTrsipe £y .

Kpome Toro, crieayeT yuuTbiBaTb B KOHKPETHbIX PacCUYeTHbIX CXemax
TennonpoBoA0B:

- HeypaBHOBELLEHHbIE CUMbl OT BHYTPEHHEro [OaBneHusi AN CarbHUKOBbIX

KOMMNeHCaTopoB 1 ;
- ynpyryto aegopmanmio rmbKnx KOMneHcaTopoB UM camokoMneHcauum Tpyob (

Py ).

455 Pac4yeT Harpy3ok Ha OMopbl Ha YydacTKax KaHanbHOM MpPOKSiadKu
peKkoMeHayeTCcs BeCTN B cOOTBETCTBUM C [1].

CoeduHeHus1 uzonupoeaHHbIX MpPy6 u ¢hacoHHbIX u3denuii
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456 [na coeguHeHus cCTanbHbIX Tpyd Mexgy cobo M C  (PaCcOHHbIMK
N3OENMAMN OOIDKHbI MPUMEHSITLCS CTbIKW, OTBEYatoLyMe crieayrowmm TpeboBaHusMm:
- MeHononuypeTaH Ans CTbika AoimkeH otBedatb TpebosaHuam [OCT 30732;

- KOHCTPYKUMM 0BOMOYEK CTbIKOB U WX COEAWHEHUA C MNONMITUNEHOBLIMU
obonovkamu Tpyd A0SMKHbI ObITb repMETUYHBIMU NPU AABMIEHUN BHYTPU CTLIKOBOIO
npocTtpaHcTBa 0,05 MlMa B TeueHne 5 MuH;

- KOHCTPYKLMSI TENSIOM30NNPOBAHHbLIX CTLIKOB AO0SPKHA BblAEpX1BaATb HE MEHEEe
1000 YMKIOB UCMbITAHWIA COrNIACHO MeToauKe npunoxexus L.

BO3aMOXHO  npuMeHeHue  OpYyrMx  KOHCTPYKUMA  CTbIKOB,  OTBEYaloLmx
BblLLIEyKa3aHHbIM TpeboBaHMAM.

Cucmema onepamueHO20 OuUCMAaHUUOHHO20 KOHMPOJIS COCMOSIHUS
mennoeou usonayuu

4.57 Ona yHudmKauum ucnonb3yembiX AN KOHTpons npubopoB Heobxoaumo
obecneuntb cnegyowme sHaveHus napameTpos cuctembl OOK:

- 9JIeKTpUYECKOe COMNPOTMBIIEHNE CUTHaNbHOM Lenu (NeTnu) OOMMKHO OblTb =
200 OM, YTO COOTBETCTBYET ANMHE KOHTpOnMpyemoro Tpybonposoga =5 kM (npwu
NpeBbILLEHNM YKa3aHHOro 3Ha4YeHUs AeTekTop cpabaTtbiBaeT Ha 00pbIB);

- MoporoBoe  arnekTpudeckoe conpoTtuBneHne umsonaumm  1-5  KOwm,
COOTBETCTBYMOLLEE cpabaTbiBaHUIO CUrHANA YBMNAXKHEHWS!.

B wuenax obecnedyeHus TeKyLIEro KOHTPOMS 3a COCTOSIHMEM U30MALun
pEKOMEHAyeTCA MNPUMEHEeHWe [OEeTEeKTOPOB, WMEKLWMX HECKOMbKO CTyneHeun
cpabaTbiBaHuA, YTO NO3BONSET OOHapyMTb ©onee HU3KWUM YPOBEHb YBIaXHEHUS
neHononuypeTaHa.

458 [lpoektupoaHme cuctem OIOK HeobxogMmMo OCYyWECTBNATbL C
BO3MOXHOCTbIO NPUCOEOVHEHUS] MNPOEKTUPYEMON CUCTEMbl K OEeNCTBYIOLLWMM
cuctemam OK v nnaHnpyembim B ByayLuem.

459 B kayecTBe OCHOBHOrO CWUrHambHOro MnpoBoAa MCNOMb3yeTCcs NPOBOA,
pacnorioXXeHHbIN cnpaBa Mo HanpaBneHUo Nogadn Boabl K noTpedbutento Ha o6omnx
TpyGonposogax. Bropow curHanbHbIi NPOBOAHUK SABNSAETCS TPAH3UTHBIM.

4.60 Bce 6okoBble OTBETBMEHUS OOIMKHbI BKMOYATbCS B paspblB OCHOBHOIO
CUrHanbHOro nposoga. 3anpeliaeTtca nogkrnovarb OOKOBble OTBETBMEHUS K
MeAHOMY NpoBOAY, PACMNOSIOKEHHOMY CreBa Mno xo4y Noaayn Bogbl K notpeburento
(TpaH3nUTHOMY).

4.61 CraumoHapHbln [geTekTop obecneynmBaeT HenpepbiBHbIA  KOHTPOIb
COCTOSHMA  m3onsaumn.  [pu  OTCYTCTBUM  BO3MOXHOCTU  MOOKIMHOYEHUS
CTaUMOHAPHOrO [eTeKTopa Nepuoau4ecKU KOHTPOMb MOXET MNpPOBOAUTBCHA C
MCMNOMb30BaHEM MePeHOCHOro AeTeKTopa.

4.62 B TO4YKax KOHTPOMA Ha KOHUAX TEMnocCeTU yCTaHaBMMBAKOTCHA KOHLEBblEe
TepMuHarnbl, OANH U3 KOTOPbIX MOXET UMETb BbIXOA Ha CTaLMOHAPHbIA OETEKTOP.

4.63 To4KKN KOHTPONs HEOBX0AMMO NpeaycMaTpuBaTh Ha pacCcTosHUKM He Bonee
300 m gpyr ot gpyra. B ykasaHHbIX TOYKax yCTaHaBNMBAKTCS MPOMEXYTOYHbIE
TepMuHarbi.

4.64 ns TpybonposoaoB AnvHon meHee 100 M gonyckaeTcs yCTaHOBKA TOSbKO
OOHOW TOYKM KOHTPOMS C 3aKOSbLOBKOM CUrHarnbHbIX MNPOBOAHWKOB MOA
MeTanMyYecKomn 3arnyLUKon Ha apyrom KoHue Tpybonposoga.
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465 B Havyane OokoBblx oTBeTBrneHMn prvHon 30-40 M cTaBuTtcA
NMPOMEXYTOYHbIN TEPMUHAI BHE 3aBMCUMOCTU OT pPacnorioKeHUs ApPYrMx Touvek
KOHTPOIS Ha OCHOBHOM TpybonpoBsoge.

4,66 Ha rpaHuyax conpsaraemblX MPOEKTOB TEMNSIoBbIX CeTeM B MecTax WX
COoeanHeHMs HeobxoaMMO npegycMaTpuBaTbh TOYKM KOHTPOSS M yCTaHaBnMBaTb
ABOVHbIE KOHLEBble TepMWHarbl, KOTOpble MO3BONAT 00bLEeAUMHUTL UK
pasbegnHuTb cuctemy OJK aTux y4acTKoB.

4.67 [lpn nocnepoBaTenbHOM COeAuHEHUM npoBogHUKOB cuctembl OOK B
MecTax OKOHYaHus m3onauum (Npoxoa TPybonpoBOAOB Yepes3 TensioBble Kamepsl,
noABarnbl 34aHUA U T.N.) COeQMHEHMS NPOBOOHUKOB TPeOYeTCH BbIMOMHATL TOMbKO
Yyepes TepMuHarn.I.

4.68 MakcumanbHasa grnvHa kabena ot TpybonpoBoaa 40 TepMUHana He AoShkHa
npeBbiwatb 10 M. B cnyyae HeobxoomMmocTu npuvMeHeHus kabens ¢ GonbLuen
AnnHon TpebyeTca ycTaHOBKa LOMOSHUTENBHOrO TEPMMHANa Kak MOXHO Grike K
Tpybonposoay.

4.69 [Ina coeovHeEHUA CuUrHarnbHbIX NPOBOAHMKOB WM MOAKMOYEHUS NpubopoB
KOHTpONs He0BX0AMMO UCMONb30BaTb TEPMUHAMBI CNEAYHOLLMX TUMOB:

- KOHLIEBOWM TepMUHar - B TOMKaX KOHTPOJS Ha KOHLax TpybonpoBoaa;

- KOHLEBOW TepMMHAN C BbIXOAOM Ha CTaUWMOHAPHbLIA OETEKTOP - B TOYKEe
KOHTpONS Ha KoHue TpybonpoBoga, B KOTOPOM NPeayCMOTPEH CTauWOHapHbIN
AETEKTOp;

- MNPOMEXYTOYHbIA TEepMMHaN - B MPOMEXYTOYHOM TOYKE KOHTPOSs
TpybGonpoBoaa;

- BONHOM KOHL,EBOW TEPMMHAS - B TOYKE KOHTPOSISI Ha rpaHuLLe y4acTKa;

- OD0beouHAKWMA TepMUHaAN - B TeX TOo4Ykax KOHTpomns, rme Heobxoaumo
06beanHUTL B eQuHYI0 NeTho ABa (Tpu) ydacTka TpybonpoBoaa;

- NPOXOAHOM TepMMHan - ANS MOAKIMYEHUA coefuHUTENbHbIX kabenen B
MecTax OTCYTCTBMSA M3onauum (B TENMOBbIX Kamepax, B nogsanax JOMOB UM T.M.) U
npv AnvHe coeanHUTensHoro kabenst 6onee 10 m.

4.70 YcTaHOBKa TepMWHarioB C HapyXHbIMW pasbeMamy AN CoefUHEHUS
CUrHamnbHbIX NPOBOAOB B MOMELLEHUSIX C MOBbILIEHHOW BraXHOCTbIO (TensoBble
Kamepsbl, nogsarsbl JOMOB U T.MN.) HE JONYyCKaeTCcs.

4.71 YcTaHoOBKa TEPMUHANOB B NMPOMEXYTOUHbBIX U KOHLEBbIX TOYKaX KOHTPOSS
OCYLLECTBMAETCA B HAa3eMHbIX UMM HAaCTEHHbIX KOBEpax YCTaHOBMEHHOro obpasua.
B KoHLeBbIX TOUYKax TpybonpoBoga AOMNyCKaeTcs ycTaHoBka TepMmHarnos B LITTI.

4.72 KOHCTpyKUMA KOBepa [OfbkHa WUCKMYaTbh npouecc obpasoBaHus
KOHOEHcaTa Ha aneMeHTax TepMuHana, NPOHWMKHOBEHMS Brarnm M obecneymBaTtb
BEHTUINALUMIO BHYTPEHHero obbema koBepa. BHyTpeHHU obbem KoBepa AOSmKeH
ObITb 3acbinaH CyxMM NECKOM OT OCHOBaHMs 0 ypoBHst 20 CM 40 Bepxa Kpas.

4.73 Tllpn ycTpomncTBEe KOBEpPOB Ha TennoTpaccax, MpoKragbiBaeMbiX B
HacbIMHbLIX TPyHTax, HeobxoAuMO npedycMaTpuBaTb OOMNOMHUTENbHbIE MepPbl MO
3awmTe KoBepa OT NpocagKu rpyHTa.

4.74 CoeguHuTenbHbINM Kabenb oT TpybGonpoBoaa C repMeTUYHbLIM KabenbHbIM
BbIBOAOM [0 TepMuHana [AOSPKeH NpoKnagbiBaTbCs B OLMHKOBaAHHOW Tpybe
anametpom 50 mM. Ceapka (navika) 3awmMTHOW OLMHKOBAHHOW TpyObl C
NPONOXEHHbIM B HEW Kabenem 3anpeLiaeTcs.



4.75 Tpoknagky coeauHUTenbHOro kabens BHYTPW 34aHUN (COOPYXeHWW) A0
MeCTa YCTaHOBKM TepMuHasrioB UM B MecTe paspbiBa TEnnoBoW usonauunm (B
TENnMoBOM Kamepe M T.M.) Takke HeobxoauMO OCYLLECTBNATb B OLMHKOBaHHOM
Tpybe amameTrpom 50 MM, 3akpennsemMon K cTeHe ckobamu. BHyTpu 3gaHun
AorycKkaeTcs NpUMeHeHVe 3alMTHbBIX roPPUPOBAHHbIX LLMTAHIOB.

4.76 Mocne moHTaxa cuctembl OK crneayeT BbINOMHUTE €€ UCMOSTHUTENbHYHO
CXeMy, BKIoyas:

- rpadpmyeckoe n3obpaxeHe CxeMbl COeMHEHUS CUTHANbHbIX MPOBOLHWKOB,;

- XapaKTepHble TOYKW, COOTBETCTBYIOLLME MOHTAXHOW CXEMe: OTBETBMEHUS OT
MarMcTpasribHOW TennoTpacchl; Yribl MOBOPOTOB; HEMOABWXKHbIE OMOPbI; Nepexobl
ANaMETPOB; TOYKM KOHTPONS (Ha3eMHble Y HACTEHHbIe KOBepbl);

- Tabnuuy AaHHbIX MO XapaKTepHbIM TOYKaM C yKa3aHMeM napameTpoB: HOMepa
TOYeK, AnameTp Tpybbl Ha yyacTke; AfMHaA TpybonpoBoda Mexay Todykamu Mo
NMPOEKTHON OOKYMEHTauuun (4ns nogatoLlero n obpaTHoro Tpybonposogos); AfnvHa
TpybonpoBoga mMexay To4Kamu Mo CXeme CTbIKOB (411 OCHOBHOIO U TPaH3UTHOrO
CUrHanbHbIX NPOBOAHMKOB 4S9 nogatoLero n obpartHoro Tpybonposoaos);

- MapKMPOBKY Ha TepMuHanax (armnoMmnH1UeBbIX Bupkax);

- cneumdmKal o npUMMeHseMbiX NpubopoB U MaTepuarnos.

477 Ha cxeme HeobxoAMMO YyKa3biBaTb YCrOBHble 0OO03Ha4YeHusa Bcex
ncnonb3yemblx anemeHToB cuctembl OJK.

5 TPAHCINMOPTUPOBAHUE U XPAHEHUE

5.1 TpaHcnopTupoBaHUe 1 xpaHeHne ocyLlecTBnATca B cootBeTcTBumn ¢ FOCT
30732.

5.2 MNepeBo3ka N30nMpoBaHHbIX TPYO LOIMKHA NPON3BOAUTBLCS aBTOTPaHCNOPTOM
C YOSMHEHHbIM MPULENOM MMM APYrMM TPaHCMOPTOM, MPUCMNOCOONEHHbIM Ans
nepeBo3kn Tpyd. B TpaHcnopTe AOMKHO ObiTb NPEAYCMOTPEHO MPMCNOCOBneHVE,
npegoTBpallalollee cKaTblBaHME W NepeMeLLeHne Mnpoaykuum B Ky3oBe npwu
nepeBo3ke. PekomeHnayetcs ucnonb3oBatb nsgenus ns opyca ceveHnem 100x100
MM. CBobGOoAHbIE KOHLbI TPYD HE AOSMKHbI BbICTYNaTh 3a rabapuTbl TPAHCNOPTHOIO
cpeactBa 6onee 4yem Ha 1 m.

5.3 YknagKky u3onmMpoBaHHbIX TPyO B TpPaHCMOPTHOE CPEACTBO HEOOXOo4MMO
NPOM3BOAUTL POBHLIMU psifaMu, He Aonyckas nepexrnecTtoB. Pekomenayemoe
KONM4YeCTBO OOQHOBPEMEHHO NEPEBO3MMbIX TPYO M KONMMYECTBO SIPYCOB NPUBEOEHDI
B Tabrvue 3.

Tabnuua 3
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Ounametp Tpyo, || Anametp KonuyecTtBo Tpyo, || KonnyecTBo sipycoB
MM 00 0MoYKN, MM L.

57 140 42 4
76 160 42 4
89 180 34 4
108 200 30 4
133 225 22 3
159 250 17 3
219 315 9 2
273 400 7 2
325 450 5 2
426 560 5 2
530 710 3 2
630 800 3 2
630 800 3 2
720 900 3 2
820 1000 2 2
920 1100 2 1




1020 1200 2 1

5.4 TNpw norpyske 1 pasrpyske Tension3oIMpoBaHHbIX TPYO 1 3NEMEHTOB AOSDKHbI
ObiTb NpuHATBI Oocobble Mepbl, obecnedynmBaoLme COXPAHHOCTb 3aLUMTHbLIX
obonovYek M  Tennou3oNauMOHHONO Criosi K3  neHononuypetaHa. Paarpysky
TENMOM30NIMPOBaHHbIX TPYO WM AOpYyrMx 3MEMEHTOB Ha CTPOUTENbHOW nrowanke
cnegyeT Npou3BOAUTbL MEXaHUYECKUM CNOCOBOM C MPUMEHEHNEM MPY30NOABEMHBIX
MEXaHM3MOB 1 BbICOKOMNPOYHbIX MSArKUX NOMOTEHEL,.

Mpn wmncnonb3oBaHUM TpaBepC W BbICOKOMPOYHbIX MSATKUX MOMOTEHEL WIn
CTanbHbIX CTPOMN C TOPLEBbIMM 3axBaTamu MX AfMHA AOOimkHA ObiTb nogobpaHa
Takum 06pasom, 4TOObI Yron Mexay HUMKU B MECTE NPUCOEUHEHNS K KPIOKY Obln He
6onee 90°.

5.5 [Ona npeoynpexgeHus packaTbiBaHWs HWKHEro psaga  Tpyd npu
TPaHCMNOPTMPOBKE MNOA, KpawHue Tpybbl criegyeT YCTaHOBUTHL crheuuanbHble
Bawmaky, MCKnovarwme BO3MOXHOCTb MOBPEXOEHUS 3alMTHOM ODOMOYKM U
TENNon3oMALMOHHOIO Cosi B MPOLLECCE TPAHCNOPTUPOBKM.

5.6 TpaHCNOPTMPOBKY 1 NOrpy304HO-Pa3rpy30yHble paboTbl C N30MMPOBAHHBIMMN
Tpybamu n anemeHTamu TpybonpoBoaOB crieqyeT Npou3BOAUTbL Npu TemnepaTtype
He Hwke MuHyc 18 °C.

5.7 lMNpn cknagupoBaHun Tpye BOMM3M 3eMnsiHbIX BbIEMOK  (TpaHLLew,
KOTMOBaHbl) paccTosiHne OT OpPOBKM BblEMKM OO0 MeCTa CKIagupoBaHUS OOIMKHO
onpegensateca MNP B 3aBUCUMOCTM OT MyOMHbLI TpaHWen U Tuna rpyHta (yrna
€CTEeCTBEHHOro OTKOCA) U KPenneHns TpaHLLew.

5.8 CknagvpoBaHWe W XpaHEeHWe W30MMPOBaHHbIX TPYO Ha NPUOBBLEKTHBLIX
CKnagax W cTpounsiowaakax [OOSPKHbl — BbINOMHATLCSA B WTabenax Ha
MOAFOTOBMEHHON M BbIPOBHEHHOW MNIiOW@AKe, MPUYEM HWKHUI psag Tpyo OormkeH
pacnosnaraTbCsl Ha NecYaHbIX NOAYLLKaX:

- BbicOTON He MeHee 300 mMm;

- wmpwuHon 0,7-0,9 m - ans Tpy6 gmametpom o 530 mwm;

- wmpuHon 1-12m - " " " 630-1020 mm.

5.9 BbicoTa wrabena u3onuMpoBaHHbIX TpyO AomkHa ObiTb He Goree 2 M.
[ormkHbl 6bITb NPeayCcMOTPeHbl Mepbl MPOTMB packaTbiBaHust Tpyb. PasnuyHble
BMO bl N30NMPOBAHHBIX U3AEeNUiA 1 AeTanen OmkHblI XPaHUTLCSA OTAENBHO.

5.10 N3onmnpoBaHHble TpyObl U (PACOHHbIE U3OENUSA NPU YCHOBUSAX XpPaHEHUS
bonee 2 Hegenb OOMKHbI ObIThb 3aLMLIEHbI OT BO3AENCTBUS MPSIMbIX COSTHEYHbIX
nyyen (B TeHW, Nog, HaBECOM UIMN NPUKPbLITLI PYSIOHHBIM Matepuariom).

5.11 He ponyckaetcsi ckraguMpoBaHWE U XpaHeHWe MpPOAYKLMU B MecTax,
NOABEPXXEHHbIX 3aTOMMEHNIO BOAOMN.

5.12 TepmoycagouvHble MONMMITUMEHOBbLIE MaHXeTbl (MOMoOTHA) U MydqoTbl ANs
CTbIKOBbIX COEAUHEHUN OOMMKHbI XPaHWUTLCA B MOMELUEHUSX UM NoA HaBecoM B
3aBoACKON yrnakoBke. MydTbl OMKHbI XPaHUTLCHA B BEPTUKANbHOM NOSIOXKEHNN.

5.1 3 KOMMNOHEHTbl neHononuvypeTaHa AOSDKHbl  XPaHWUTbLCA B TEMSIOM
oTanMBaemMoMm MOMELLUEHMN B COOTBETCTBMM C CepTMdmKaTtoM 3aBofa-
N3roTOBUTENS.

6 CTPOUTENBLCTBO TEMJIOBbIX CETEMN



O6uwas yacmeb

6.1 lMpn CTPOUTENBCTBE HOBbLIX M PEKOHCTPYKLUWUM AEUCTBYIOLMX TEMMOBbIX
ceTel crneayeT pyKOBOACTBOBATLCH TPEOOBAHUSIMUN NPOEKTHOM AOKYMEHTaLUN.

6.2 CTpoUTENbHO-MOHTaXHasi opraHu3auus B COOTBETCTBUM C AEUCTBYHOLLMM
3aKoHOOATeNbCTBOM  AOMKHA  rapaHTMpoBaTb  COOTBETCTBME  KavecTBa
BbIMOMHEHHbIX €10 TEMMOBbIX CeTen 6eckaHanbHOM MPOKMagku M3 U30NMPOBAHHBLIX
Tpy6 no[OCT 30732, Bkmoyaa paboTbl MO TENNOrMapou3onsyumM CTbIKOB U
yctaHoBke cuctembl O[K, TpeGoBaHMAM MPOEKTHOA W  HOPMaTUBHOW
AOKYMEHTauuMm B TedeHne 5 ner ¢ MOMeHTa chayu YKa3aHHbIX CeTen B
aKkcnnyatauuto. [JOroBOpoM CTPOUTENBLHOrO MOApsiAa rapaHTUMHBIA CPOK MOXEeT
ObITb yBEMNYEH.

6.3 Pas3bueky TpaccCbl TENnoBblX CETEN B COOTBETCTBUM C AENCTBYHOLUMM
3aKoHOAaTeNbCTBOM MO AOroBOPY C 3aKa34yMKOM OCYLUECTBIAT MECTHbIE OpraHbl
apXUTEKTYPbl U rPagoCTPOUTENLCTBA UMM MO UX NOPYYEHUIO Cneumann3npoBaHHbIe
opraHmMsauu.

6.4 CTpouTenbCTBO TEMNSIOBbIX CETEeN BKMOYAEeT crefyloume OCHOBHbIE
NpoLecChl:

- pa3buBKy Tpacchl;

- TPaHCMNOPTMPOBKY TPYO M (PaCOHHbIX M3LOENMN 3aBOACKOrO W3rOoTOBIIEHMS,
XpaHeHue;

- 3eMnsHble paboThl;

- packnagKy TennonpoBoAOB;

- MPOBEPKY LIENTIOCTHOCTM MPOBOAHUKOB M COCTOSIHUS n3onsauumn cuctembl OK;

- CBapKy TeNnsionpoBoA0B;

- YCTPOMCTBO HEMNOABWKHBLIX ONOP;

- MOHTaX Tpyd M UX 3IEMEHTOB;

- MOHTaXX KOMMNEHCaLMOHHbIX YCTPOUCTB, BKIoyasa ocesble CK n CKY;

- U30NALMIO CTbIKOB;

- MOHTa@X CUrHanbHOM CUCTEMbl OMNepaTUBHOMO AUCTAHLMOHHOIO KOHTPOMA
YBITaXXHEHWUST N30M1ALMUK;

- npeaBapuTenbHbIA - MYyCK  TEMNfonpoBoga W 3aBapky  CTapTOBbIX
KOMMNEHCAaTOPOB.;

- U30MALMI0 CTLIKOB Ha CTapTOBbIX KOMMEHcaTopax,;

- cpady cuctembl OJK (nocrne 3acbiNkym MeECT YCTaAHOBKW CTapTOBbIX
KOMMNEeHCcaTopoB).

6.5 Pa3buBKy Tpaccbl TEMMOBLIX CETEN CreayeT Npon3BoauTb B COOTBETCTBUM
C NpoekToM opraHusauum ctpoutenscTaea (MOC) 1 npoekTom NponsBoacTBa padboT
(MNP), «koTopble OOmMKHbI  ObITb  COrMacoBaHbl C  3KCMNyaTUPYHOLLMMK
opraHmsaumsamMun, a Takxke TpebosaHmamm CHul 3.01.03.

BedeHue 3eMsisiHbix pabom
6.6 PaspaboTka TpaHLen 1 KOTNoBaHOB M paboTbl NO YCTPOMUCTBY OCHOBaHWUS

Ana  6eckaHanbHOM npoknagku TennonposogoB B (MY wm3onaumm  cnepyet
Npou3BOaMTb B COOTBETCTBMM C TpeboBaHuammn CHulM 3.02.01 n CHwull 1I-42.
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6.7 MNpun GeckaHanbHON NpPoKNagake AOMOSHUTENbHO AO0SMKHbI BbiTh BbINOMHEHDI
cnepyowme TpeboBaHus:

- pbiTbe TpaHLen LOIPKHO MNpOM3BOAMTLCS 0e3 HapylleHus eCTeCTBEHHOM
CTPYKTYpbl [pyHTa B OCHOBaHuW. PaspaboTka TpaHwen npousBoauTCs C
Hepobopom no rmybuHe 0,1-0,15 M. 3auncTka nNponsBoaAUTCH Bpy4Hyo. B cnyyae
pa3paboTKN rPpyHTa HWXe MPOEKTHOM OTMETKM Ha AHO AorkeH 6biTb nmoackinaH

MecoK A0 NPOEKTHOM OTMETKM C TLATEeNbHbIM YNoTHeHNeM ( £y He MeHee 0,98)
Ha rny6uHy He 6onee 0,5 wm;

- OCYLLECTBIIEHO YCTPOUCTBO:

a) NpUSMKOB - He MeHee 1 M B Kaxgyl CTOPOHY OT TEnnonpoBOAOB AfiA
yCTaHOBKWN oceBbix komneHcaTtopoB CK n CKY, apmatypbl, 0TBOOOB, TPOWHWKOB
Ana ynobcTtBa BedeHWs CBapky M M30naumMM CTbIKOB TpyD M He MeHee 2 M - Ans
YCTaHOBKW CTApPTOBbIX KOMMNEHCATOPOB;

6) pacwMpeHHOW TpaHWen Mo pas3MmepaM, nNpuBeaeHHbIM B MPOEKTHON
AOKYMEHTauun, Ona YCTaHOBKM AeMndepHblX MNOAyLeK, YCTpOMCTBa Kamep,
ApEeHaxHOM cucTeMbl 1 ap.;

- obecneyeHO AOCTaTOYHOE NPOCTPaAHCTBO ANS YKnagku, nogaepxku n coopku
TpyO Ha 3agaHHom rmybuHe, a Takke Ans yaobcTBa ynioTHEHMA MaTepuana npu
obpaTHOM 3acbInke BOKPYr TENMONPOBOAOB;

- Ha OHe TpaHLwen criegyeT npegycMmaTpmBaTb NecyaHyo NoAchInKy TOMWMHON
100-150 mm. lNepepn yCTpOMCTBOM NECHaHOr0 OCHOBAHWS UK NacTOBOrO ApeHaxa
criegyeT MpOBECTU OCMOTP [Ha TpaHLeW, BbIPOBHEHHbIX Y4acTKOB nepebopa
rPyHTa, NPOBEPKY COOTBETCTBMSA MNPOEKTY YKIMOHOB AHA TpaHweu. Pesynbrathbl
OCMOTpa AHa TpaHLLen odopMISIOTCA akTOM Ha CKpbITble paboTbl.

6.8 HavmeHbLUuylo LWMpWHY TpaHLWen no gHy npu ABYXTpyOHoW GeckaHanbHou
NpOKNaZKe TennoBbIX CeTen crnegyeT NpuHUMaTh And Tpyo:

- AnameTpom A0 250 Mm -2dpta+t 06w

- ,D|O5OOMM -2{111+f1+|:|,8M;

- ,D.O1000 MM _ 2d1+ﬂ+1,[:| M,

rae ¢ - HapyXHbln AuameTp 060MoYKM TENON30NALUM, M;
@ - pacCcTOsHVE B CBETY Mexay 060rovkamm TENon3onsaumm Tpyo, m.

6.9 Paswvepbl MpUSIMKOB MOA CBapKy W U30OMSUMIO CTbIKOB TpyG crieayet
NPUHUMATb:

WwmpuHa = 2dy +a + 12 m;

AnHa =1,2 MM Ans CTbika C TEPMOYCaA04HbIM MONIOTHOM;
AmvHa = 2,0 M aAns cTbika ¢ mydramu;

rnybuHa ans Tpy6 gmametpom o 219 mm = 0,3 m;

ans Tpyé auametpom 273 mm u 6onee = 0,4 m.



6.10 lMpn GETOHHOM OCHOBaHWM WM OMACHOCTWU MOATOMSIEHNA BO BpPEMS
MOHTa)a B TpaHLuesx Tpyobl anameTpom go 400 Mm Heobxoaumo yknaabiBaTb Ha
noayLLKM 13 necka, obecneumsatrome pacctosHne 200 Mm ot o6orno4dkn Tpybbl 40
6eToHHOM NMTbl, a npu guameTtpe Gonee 400 mm - Ha paccTosiHuM 300 MM.
Yknagka gospkHa nponsBoAnTbLCS Ha npeaBapuTesisHO yTpamboBaHHOe OCHOBaHUE
13 necka ¢ Ko3agdPMUMEHTOM YnsioTHeHna = 0,98.

6.11 OOpartHaa 3acbinka npu 6GeckaHanbHOW  MNPOKNagke  AorbkHa
NPOM3BOAMUTLCA MOCIIONHO C OAHOBPEMEHHBIM YNSIOTHEHNEM KaXX40ro Crosi.

B MecTax ycTaHOBKM CTapTOBbIX W OCEBbIX CUMbGOHHBLIX KOMMEHCATOpPoB B
30He HanbOoMbLLEro ABWKEHUSA TENMONPOBOAOB NPU TEMNEPaTYPHbIX Aedopmanmsax

(Ly) HeobGxoAuMo BecTu nocroitHoe ynnoTHeHue (&ym £0,97-0,98) rpyHTa npw
obpaTHOM 3ackbinke Kak mexay TpybonpoBogamu, Tak n mexagy Tpybonposogamu u
CTEeHKamn TpaHwen. Hag Bepxom nonuaTUneHoBon OBOMoYkM usonauum Tpyo,
cTapToBblXx U oceBblx KomneHcatopoB CK u CKY obdasatenbHo yCTpoWCTBO
3aLMTHOrO Cros M3 Mec4aHoro rpyHTa TonwmHon He mMeHee 150 mm. 3acbinHoOW
mMaTepuan He JOIPKEH coaepaTb KaMHewn, LebHSA, rpaHyn ¢ pasamepom 3epeH bonee
16 MM, OCTaTKOB pacTeHun, Mycopa, MMuHbl. CTblIKKM 3acbinalT nocre
rTMAPaBANYECKMX UCTbITAHUA N UX u3onauun. Hag kaxgon Tpybon Ha crion necka
HeobxooMMO YyKnagblBaTb MapKUPOBOYHYK NEHTY. 3ackinka Mep3nbiM PyHTOM
3anpeLyaeTcs.

Ha noBepxHOCTM HeEOOXOOMMO BOCCTAHOBIIEHME TEX e CII0EB MOKPbITUS,
ra3oHOB, TPOTyapoB, KoTopble ObumM [0 Havana pabotr. [o ycTpowncTBa
acansToBOrO MOKPbITUS creQyeT yKkrnaabiBaTb CTabWUNM3MPYOLWMA FPaBUNHbBIN
CIoN.

B Tex mectax, rge rmybuHa BbIEMKM TPYHTA, MPYHTOBbLIE XapaKTEPUCTUKM Wi
CTECHEHHbIE YCNOBUSI MPOKMAAKN HEe MO3BOSSOT BbIPblTh OObIYHYHO TPaHLLEK C
OTKOCaMM U NpusMKamMun 4115 pa3MeLLEHMS1 KOMNEHCAToPOB, CrieayeT OCYLIECTBATb
BEpPTUKaNbHOE KpenseHne TpaHLeN N NPUAMKOB.

Mpwn BbICOKOM YPOBHE CTOSIHUS TPYHTOBbIX BOA (BbiLe rnyOuHbI AHA TpaHLien) B
nepuopg CTpouTenbCcTBa A0SMKHA NPOM3BOAUTLCA MX OTKaYKa.

MoHnmax mennonpoeodoe

6.12 MoHTax, yKrnagKy U CBapKy C HepaspyLlatoLLmM KOHTPOEM CBapHbIX LLUBOB
TennonposooB crieayet npoussoante no CHulM 3.05.03.

6.13 M3onaumsa HeCOOCHbIX CTbIKOBbIX COEAWHEHW CTalnbHbIX Tpyo (CBblle
2°30") npon3BoAUTCA B 3aBOACKUX YCSIOBUAX MO COrMacoBaHWMIO C NPOEKTHbIMU U
aKcnnyaTupylowmmm  opraHusauusmu.  [lpy 3TOM  NpUMEHSieTCs  TUN  CTbIKa,
aHanorM4HbIM UCNOMb3yeMOMY Ha JaHHOW Tpacce.

6.14 Tllepeq MOHTaXOM Yy4acTka TpybonpoBoga mnpoOBOOMTCHA MpOBepKa
COCTOSAHMSA U30MALMM N LESNIOCTHOCTU CUrHanbHbiX npoBogoB cuctembl OOK wn
OTAENbHbIX 3NIEMEHTOB.

6.15 [na npoBepKkM COCTOSAHUS M3OMALMM W LENOCTHOCTM MPOBOAHWUKOB
9JIEMEHTOB, MOANEXaLLMX MOHTaXy Ha Tpacce, a Takxke npv paboTtax no usonauum
CTbIKOB A0JSPKHbI NMPUMEHATLCA BbICOKOBOSbTHbIE TECTEPDI.

6.16 MNpoBepka M3onNauMM JoMmkHa NponsBoauTbCa HanpsbkeHnem 500 B. Ecnm
n3onaumnsa cyxas, npubop LOrKeH MnokasbiBaTb "OECKOHEYHOCTb" MM BEnMYuHy
>2000 MOm. [lJonyckaemoe COnpoTMBIIEHUE M30NALMN dfEeMEHTa OOSKHO ObiTb He
meHee 10 MOM Ha 1 afiemMeHT.
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6.17 Ona MoHTaxa Tpybbl M (PacOHHble AeTanu pacnonaralT Ha OpoBke
TpaHLLEN Ha BPEMEHHbIX onopax (CTUPOoBbIX B110Kax, MeLKax C MeCKOM W T.M.).

6.18 Bce anemeHTbl NogBepratoT TWaTerbHOMY OCMOTPY C Liefbio OOHapyKeHns
TPELWWH, CKOMoB, [NyOOKMX Haape3oB NonuaTuneHoBon  obonouku. [pu
OBHapy>xeHUn Hagpes3oB U TpelwmH obosnodku anuHon 6onee 300 MM 1 ryGuHON
Gonee 1/3 TONMWMHBLI CTEHKM u3genus oTOpakoBbiBalT. Menkue paedekTbl U
NPOKONbl 3a4€enbIBalOTCA Ha MecTe NyTeM 3KCTPY3MOHHOW CBapKW WM APYrum
cnocobom.

6.19 MoHTax TennonpoBOoOOB AOIPKEH MNPOU3BOAMTLCS MPU MONOXUTESNBbHON
TemnepaType HapyxHoro Bosayxa. [lpu TemnepaTypax BO34yXxa Hwke Hyns
HeobxoauMmMo npuberaTb K cneuyuanbHbIM Mepam, yKasaHHbIM B pekoMeHOauunsix
3aBoga - nsrotoutens Tpyod. MNpu TemnepaTypax HapyHOro BO3gyxa HXe MUHYC
15 °C nepemelleHMe M MOHTaX TpPyOONPOBOOOB Ha OTKPbITOM BO34yXe He
PEKOMEHAYIOTCS.

MoHTa)xHble 1 CBapOYHble paboThbl MpU TeMNepaTypax Hapy>kHOro BO3ayxa HbKe
MuHyc 10 °C OomkHbl NPOM3BOAUTBCA B CheuuanbHblX KabuHax, B KOTOPbIX
TemnepaTypa BO3ayxa B 30He CBapKu AormkHa nogaepxvBatbes He Huxe 0 °C.

6.20 Ceapka npou3BOAUTCA Mocrie yKknagku Tpyd B TpaHweto. [JonyckaeTtcs
cBapuBaTb TPyObl Ha OpOBKE TpaHLLEN.

6.21 [Ona npegBapuTenbHOrO HarpeBa CTanbHbIX TPYO MO Tpacce TennoBbiX
ceTen cregyeTr WCNofb3oBaTb CETEBY BOAY, BO3AYLUHble Kanopudepbl wm
BOASIHbIE NOAOrpeBaTENM.

Mpy npoBeaeHn cBapoYHbIX paboT Ha TennonpoBogax HeobXoaAnMO:

- VCKMIOYUTb BEPOSTHOCTb HarpeBa MEeHOMONMypeTaHoOBON U30MAUUM 0
TemnepaTypbl cBbiwe 175 °C Bo u3bexaHne obpasoBaHus Ha paboyem mecTe
TOKCWUYHbIX BbIOPOCOB;

- TLWATENbHO OYUCTUTb Nepesd CBapKON MOBEPXHOCTU HEN3ONMPOBAHHbBIX KOHL,OB
TensionpoBoA0B OT OCTATKOB NEHOMNONNypeTaHa;

- yAanuTb C rpyHTa Ha pabo4yemM MecTe CBapLLyKa OCTaTKU NEHOMONMypeTaHa.

KoHKpeTHbI MeToa HarpeBa TennonpoBoga crieayet onpegermts B MOC u
nnpe.

6.22 [lo OKOHYaHWM un3onNsAUMM CTbIKOB MO BCewW [AfvMHe TpybonpoBoga
NPOM3BOOMUTCA 3aKIOYUTENBbHbLIA KOHTPOSb LLENOCTHOCTM CUrHanbHbIX NPOBOAOB U
COMPOTUBIIEHMS N30MALMM C MOMOLLID MErommeTpa.

6.23 TennoBas wu3onAuMs TENIONPOBOAOB B Kamepax BbIMOMHAETCA
MWUHepanoBaTHbLIMU n3genusamu, neHononMypeTaHoBbIMU cKopnynamm
(cermeHTammn) ¢ NOArOHKON MX MO MECTY NMMBO HanbINeHNEM NeHononMypeTaHa.

6.24 He ponyckaeTcsi yCTPOMCTBO CTbIKOB TEMNSIONPOBOAOB B MeCTax npoxoda
MX Yepe3 CTEeHbl TEnnogMKALMOHHBLIX Kamep, MoABanoB, a Takxke B npegenax
KOHCTPYKLIUM CONPsiKeHNs1 BeCcKaHarnbHbIX YH4aCcTKOB C KaHarbHbIMU y4acTKaMu.

B aTmx mecTtax Ha TennonpoBogax LOIPkKHa ObiTb HeHapylleHHas 3aBogckas
n3onaums.

6.25 PaccTosiHne oT cTblka TpybonpoBoga A0 HAPYXHOWM NOBEPXHOCTWU Kamepbl
NN 0O KOHCTPYKLMKN CONPSKEHNsT KaHarnbHOro 1 6eckaHanbHOro y4acTKoB AOSMKHO
ObITb HE MEHee 2 M.

6.26 MoHTa)k COOPHbBIX 3IEMEHTOB APEHAXHbLIX KOMOALEB NPONM3BOAUTCSA Nocne
WHCTPYMEHTANbHOM MPOBEPKM OCHOBaHUA W3 necka, LWebHs no cTeneHu
YNIIOTHEHMS NN MPOYHOCTM ToLLero 6eToHa nog KOHCTPYKL MU KONOALEB.



6.27 3anopHas apmartypa ﬂy=300 MM B 3@aBUCUMOCTM OT €€ KOHCTPYKLUN N
HeobXxooMMOCTN  MEPUOAMYECKOrO OOCNYyXMBaHWS OOSMKHA YCTaHaBMBATbCS
HEernocpeacTBEHHO B [PyHTe C BbIBOOOM noA "koBep" yASMHUTENEN LUTOKOB
3anopHon apmaTtypsbl. [JonyckaeTcsi ycTaHOBKa 3anopHOW apmaTypbl B kamepax, a
TakXe B KONoALax MEenikoro 3arnoxeHus.

6.28 [lpn aBTOPCKOM W TEXHNYECKOM Haas3ope 3a CTPOUTENbLCTBOM
GeckaHanbHOM  NPOKNaAKM  U30NMPOBaHHbLIX  TpybonpoBogoB  HEOGXOAUMO
obpawaTb BHUMAHUE:

- Ha Ka4yecTBO MOCTaBMsEMbIX 3aBOAOM TpyD 1 aeTanen;

- Ha Ka4eCTBEHHYI CBaApKY TPyO n 3aenky CThbIKOB,

- Ha NpaBWIbHYI0 HACTPOWMKY N YCTAHOBKY MYCKOBbIX KOMNEHCATOPOB;

- Ha TemnepaTtypy NpeaBapUTENbHOMO HarpeBa;

- Ha cxaTue CTapTOBOro KOMneHcaTopa no MeTkam Ha Kopryce KoMneHcaTopa
B COOTBETCTBMM C MPOEKTHBbIMU JaHHBIMM.

6.29 OcylwecTBrneHne aBTOPCKOrO M TEeXHUYECKOro Haa3opa He CHuUMaeT
OTBETCTBEHHOCTU CO CTPOUTENIbHO-MOHTaXHbIX OpraHu3auum K 3aKka3yuka 3a
Ka4yeCTBO CTPOUTENbHO-MOHTaXHbIX PaboT N UX COOTBETCTBME MPOEKTHO-CMETHOM
AOKYMEHTaL M.

6.30 Cbopka, onpeccoBka 1 M30naUnst COeaUHEHNT OOIMKHbI MPONM3BOAUTLCS B
oovH n TOT Xe pAeHb. Cnecapb-cOoOpUmMK [OOIPKEH HAHECTM Ha CoeduHEHWEe
MapKepoM CBOe KIenumo.

Tennozudpou3sonsayusi CMmbIKO8

6.31 PaboTbl MO mM30onauMM CTbIKOB CriedyeT Mpou3BOAMTbL MO crneumanbHbIM
TEXHOMOMMYECKNUM WMHCTPYKLUMSIM Npou3BoauTens TpyobonpoBOAOB UMM CTbIKOBbIX
COoeVHEHUM.

6.32 Tennousonaunsa CBapHbIX CTbIKOB Ha Tpacce M 3acbinka TensonpoBO4OB
NMeckoM MPOWU3BOAATCS MNOCMe MAOpaBNMYECKOro UCMbITaHUA 3TOro0 y4vacTka Ha
NPOYHOCTb M NnoTHOCTb MM 100%-ro KOHTPONSA HepaspyLlalowmm MeTonoM, a
TaKkke nocrne MOBTOPHOIO 3amepa COMPOTMBIIEHUS U3ONALMM MO KaxXOomy
anemeHTy. PaboTbl No m30onsauuM CTbIKOB BbIMOSMHAIOTCS MO 3asdBKe 3akasyuka
opraHu3auusiM1, MMEKLWMMM JfIMLEH3NIO Ha MpPOKnagKy TennoBbiX CETern Wiu
cepTudmkaT Ha NPOM3BOACTBO 3TMX paboT.

6.33 [Jo ycTponcTea n3onauum npym OTCYTCTBUM Ha KOHLLAX CBapvBaeMbliX Tpyb
3aBOACKOr0 aHTUKOPPO3MOHHOIO MOKPbLITUS HEOOXOAMMO BbINOMHUTL Ccregyoume
paboThbl:

- OMUCTUTb MOBEPXHOCTb CTbLIKOBOIO COEAUHEHWUSI (HEM3ONMPOBAHHbLIE KOHLbI
Tpyb) OT rpsA3n, PXaBYUHbLI, OKaSNHbI;

- NPOCYLUMTb ra30BOW rOperkon, 3almTmB TOpLbl U30NSLNN;

- HaHEeCTU Ha CTblK AHTMKOPPO3MOHHYID MacTuKy (B Criydyae Tensou3onsauumm
CTblKa C NonyuMnMHapamMn UM cerMeHTamm).

6.34 [na coedvHeHWs MU30NMPOBaHHbIX TPYO W (PACOHHbIX W3OEnMin MoryT
NPUMEHATLCH CBapHble KOHCTPYKLUMKU CTblKa "CBapKa-3anveka" UM KOHCTPYKLUK
CTblka C MACTU4YHOW repmeTum3aLmnelnt 3a30poB Mexay BHYTPEHHEN MOBEPXHOCTbIO
MyqTbl WU MNONMUITUMEHOBBIMW  ODOMOYKaMM  TEMSOU30IMPOBaHHbLIX  TPYo
"repMmeTusaymsa-sanmeka”’. Cxema KOHCTPYKUMM rMOpOTENnsion3onaumn CTbIKOB
npvBegeHa Ha pucyHke 2.

PucyHok 2 - KOHCTpYyKUMK ruapoTenion3onaumm cTbika



a)

6)

a - "cBapka-3anueka"; 6 - "repmeTmsayma-3anvmeka”

1 - cTanbHasa Tpyba; 2 - cBapHOM LWOB; 3 - NONMaTUIEHOBasA 000so4Ka; 4 - NpoBoL,
cuctembl O[K; 5 - cBapka (fleHTOYHbIM HarpeBaTerneM, 3KCTPY3MOHHas 1 np.); 6 -
MydoTa TepmMoycaovHas nonMaTUneHoBas UM mydgra ¢ TEPMOYCaXBaOLLMMUCS
KOHUaMW; 7 - BBapeHHble NpOOKM n3 nonuaTtuneHa; 8 - neHononuypetaH; 9 -
repMmeTuK; 10 - MaHXeT U3 TEPMOYCaXMBAIOLLErocs NonmMaTuneHa

PucyHok 2 - KOHCTpyKLUK rMapoTension3onsaymm cTolka

6.35 BO3MOXHO MpPUMEHEHNe KOHCTPYKLUMU CTbIKOB C  MCMOMb30BaHWEM
METariM4ecKoro KoXxyxa C MpoAoSfibHbIM pa3pe3oM M Mnocneaylowen 3awmToun
TepMoycafoYHbIMU MydiTaMu (MONOTHAMM) U3 CLUMTOrO NONNATUIEHa.

6.36 [ns coeguHeHMs M30NMpPoBaHHbIX TPyOONpPOBOAOB U (PACOHHbLIX M3Oenui
BO3MOXHO MNPUMEHeHVWe [ApYrMX KOHCTPYKLUMW CTbIKOB, OBecnevvBaroLLmx
repMeTUYHOCTb.

6.37 lNepen cBapKkon CTapTOBbLIX, OCEBbLIX UM CUIMbGOHHBIX KOMMEHCATOPOB Ha
NONMaTUNEHOBYIO 0BOMOYKY TENNONPOBOAOB AOSMKHbI ObiTb HAaAEeTbl Hepa3pesHble
TepMoycafoyHble MydThl.

6.38 INpwn 3anMBKe CTbIKa TENSIOM3ONALMOHHBIN CION Ha Topuax Tpyb yaanaetcs
Ha rnybuHy oT 2 o 5 cm.

6.39 TexHonornm n3onsaumnmM CTbIKOB OCHOBHbIX TUMOB MPUBEAEHbI B MPUIIOXKEHUN
E n cooTBeTCTBYIOWMX peKOMeHOaumsaxX opraHu3auni-nponssoguTenen.



6.40 3anvMBKy cmecu crnegyeT NpPOU3BOAWTbL M3 WHBEHTapPHbLIX MAKeTOB WA
GannoHoOB MMM C MOMOLLBK NEpPeaBKHbIX 3anMBOYHbIX MaluH. TemnepaTtypa
KOMMOHEHTOB A0rmkHa ObITb He MeHee 18 °C.

[onyckaeTcsa Mcnonb3oBaHMEe 3arnvMBKM CMECWU MEeHOononmMypetTaHa BPYYHY K3
€MKOCTM C TNPUrOTOBIIEHMEM CMECU KOMMOHEHTOB B EMKOCTU Ha Tpacce.
KOMMNOHEHTbl [OMmMKHblI MNOCTaBMATbCA B T[OTOBOM ANS  MNPUMEHEHUs BUAeE.
MepemelLmBaHe CMeCcK BPy4YHYH 3arnpeLuaeTcs.

lMpasuna MoHMaxa u npuemMku e akcrisiyamauyuro cucmembi O4K

6.41 MoHTax cuctembl OJK gormkeH NpoBOAUTLCS B COOTBETCTBUN C NPOEKTHOMN
CXEMOMW, COrMiacoBaHHOW C AKCNIyaTMPYIOLLEN opraHn3aLmnen.

6.42 OnpegeneHne mecta HeucnpaBHOCTU cuctembl OOK (yBnaxHeHne wunu
00pbIB CUrHaNbHOrO MNPOBOAHUKA) OCYLIECTBMSETCA JIOKaTOPOM MOBPEXOEHUN,
npeacTaBnaoLyM cobor MMNYNbCHbLIN pedriekToOMETP.

6.43 JlokaTop noBpexaeHun:

- OomkeH obecneynBaTb BO3MOXHOCTb onpedeneHns Bvaa u MecT OedeKToB
MOrpeLuHOCTbI0 He 6onee 1% n3mepaeMon AnMHbl CUrHanbHOrO NPOBOAHWMKA;

- UMETb AarnbHOCTb n3amepeHunin He meHee 3000 m;

- ANa perMcTpauun pesynbtatoB U3MEPEHUMN AOSMKEH WUMETb BHYTPEHHIOK
namsatb, OOBHEM KOTOPOW MO3BOMSET 3anucbiBaTb W XpaHUTb He MeHee 20
pedriekTorpaMM, a Takke MWMeTb BO3MOXHOCTb oObmMeHa wuHdopmaunen ¢
nepcoHarnbHbIM KOoMMbloTepoM. [lonyckaeTca wucnonb3oBaTb pedrekToMeTp ¢
NMOPTaTMBHbBIM MevYaTaoLLyM YCTPOUCTBOM.

6.44 [pn M30NAUUN CTbIKOB CUrHarnbHble MPOBOAHUKM CMEXHbBIX 35IEMEHTOB
TpybonpoBOAOB AOSMKHbI COEAUMHATLCA MNOCPEACTBOM  OOXUMHBIX  MydpT C
nocregyowen npornankon Mecta CoeduHEHMs NPOBOAHMKOB. [lavka AosrmkHa
BbIMNONMHATLCS C UCMOSb30BaHNEM HEAKTUBHbIX (OrOCOB.

6.45 Bce 60KkOBble OTBETBMEHUS OT MarucTparnbHOro TpybornpoBoga AOSKHbI
BKMIOYATbCA B paspblB OCHOBHOMO CUrHarbHOrO MNPOBOAHWKA MarucTpanbHOro
TpyGonpoBsoaa.

TpaH3UTHbIMN  CUrHambHbIA  NPOBOAHWK  AOIPKEH MNPOXOAUTb  TOMbKO B
mMarucTpansHom Tpybonposoge.

6.46 B To4ykax KOHTPONs CoeauMHUTENbHbIE Kabenn AomkHbl NPUCOEeaNHATLCS K
CUrHanbHbIM NPOBOAHNKAM Yepe3 repMeTUYHbIe KabenbHble BbIBOAbI.

6.47 KoHCTpyKumsi kabenbHbIX BbIBOAOB A0MMKHA obecnevmBaTb repMeTUYHOCTb
B TEYEHME BCEro CpoKa CIyxObl.

6.48 B TOYKax KOHTPONs 1 TpaH3uTax B Kamepax 1 nogeanax 4OMOB B Ka4ecTBe
coeanHnTenbHbIX kabenen npumensietcs kabenb mapkm NYM 3x1,5 n NYM 5x1,5 ¢
LBETOBOW MAapKMUPOBKOW >Wn. B ycrnoBusix HU3KUX TemnepaTyp Heobxoammo
ncnonb3oBatb kabenb mapku KIXI 3x1,5 nnm KFEXJ 5x1,5.

6.49 CoegvHeHve xun kabenem B MNPOMEXYTOYHbIX TOYKAX KOHTPONA C
CUrHanbHbIMM NPOBOLHMKaMM B M3ONMPOBaHHOM Tpybe OO0fMKHO Npou3BOAUTLCS B
COOTBETCTBUM CO CNEAYOLLEN LIBETOBON MapPKNPOBKOW:

- CVMHUA - OCHOBHOW CWrHasnbHbI MPOBOOHUK, WAOYLWMA OT [aHHOW TOYKU
KOHTPOMS MO HanpaBfeHMo K NoTpebutento.



- KOPUYHEBbLIN - TPAH3UTHbLIN CUrHANbHbLIM MPOBOAHWUK, UOYLLMIA OT OAHHOW TOYKN
KOHTPONSA MO HanNpaBfeHWIO K NoTpeduTernto.

- YEepHbIN - OCHOBHOW CUrHamnbHbIA MPOBOAHWK, MAOYWMA OT [aHHOW TOYKU
KOHTPOSIA B HarnpasSieHUN, NPOTMBOMOSIOXKHOM NoJade TEeNSIOHOCUTENS.

- YepHOo-6enbl - TPaH3UTHbLIM CUrHamNbHbIA MPOBOAHWUK, UOYLMW OT AaHHOW
TOYKM KOHTPOSA B HanpasfeHnn, NpoTUBOMNOSIOXKHOM Nogadve TenSIOHOCUTENS.

- XXeNTO-3€MEeHbIN - KOHTAKT Ha cTanbHon Tpybonposog ("3azemneHue").

6.50 KOHTakT »XenTo-3eneHon »unbl CO CTalbHbIM TPYyOONPOBOAOM [OSHKEH
obecneymBaTbCA C MOMOLLBIO Pa3beMHOro pe3bboBOro coeauHeHus (ravika c
LWanbon Ha 6onT, NpMBapEHHbIV K cTanbHOMY Tpybonposoay).

6.51 CoeguHuTtenbHble kabenn TpybonpoBOAOB AOMKHbI MMETb MapKUPOBKW,
NAEHTMMLNPYIOLLME COOTBETCTBYHOLLWME TPYObI 1 Kabenn.

6.52 [logknoyeHne coeguHUTENbHbLIX Kabenen K TepMuHanam B TOYKax
KOHTPONSA AOSMKHO BbINOSMHATLCA B COOTBETCTBMM C LIBETOBOW MapKMPOBKOW W
COOTBETCTBYIOLUEN WHCTPyKUMEn, obssaTenbHO npuraraeMon K Kaxgomy
TepMuHarny.

6.53 MoHTaxHble TepMuHarbl, yCTaHaBMMBAEMble B TOYKAX KOHTPOSS, AOIMKHbI
COOTBETCTBOBATb Kraccy 3awmTbl He Huxe IP 54. TepmuHanel, ycTaHaBnMBaemble
B MecCTax C MOBbILLEHHOM BaXHOCTbIO (TenrnoBble Kamepsbl, nogsasnbl LOMOB C
yrpo30u 3aToNsIEHNS), AOSMKHbI MMETb Kracc 3awmThbl He MeHee IP 65.

6.54 Ha TepmuHanax [OOSfKHbI OblTb 3aKpenneHbl antoMUHWEBBLIE OUPKU C
MapKMpPOBKOW, onpeaensiowen HanpasneHme n3aMepeHui.

6.55 lNpn HeOBXOAMMOCTUN YCTAHOBKM B TOYKaxX KOHTpons kabena anuHon 6onee
10 M cnegyeT ycTaHaBMMBaThb AOMOSHUTENbHbLIA TepMUHan.

6.56 MoHTax CTauMOHapHbIX AEeTEKTOPOB NOBPEXOEHUA AOIMKEH BbINOMHATLCSH B
COOTBETCTBUM C MHCTPYKLMEN MO SKCMyaTauum.

6.57 [lo oOkKOoH4YaHuMM MoOHTaxa cuctembl OIK gomkHO nNpoBOAUTLCS
obcrnenoBaHue, BKIOYatoLLee:

- U3BMEpEHME COMNPOTUBIIEHUS U3ONSALMMN KaXO0ro CUrHanbHOro NPOBOAHWUKA;

- U3MepeHne CONpoTUBIEHMS Lenu (NeTnn) CUrHanbHbIX NPOBOAHUKOB;

- U3MepeHue [AJSMHbl CUrHasnbHbIX MPOBOAHUKOB W AOSMH COEOMHUTENbHbIX
kabenen BO BCeX TOYKaxX KOHTPOIs;

- U3MepeHue pedriekTorpaMmm CuUrHanbHbIX MPOBOAHUKOB.

Bce pesynbTaTbl U3BMEHEHMI BHOCATCSA B akT obcnegoBaHus (npunoxeHune XX).

6.58 Cuctema O[IK cuutaetca paboTtocnocobHon, ecnum CconpoTuBneHne
M30NALMN MeXOy CUrHarNbHbIMU MPOBOAHMKAMW U CTarbHbIM TpyGONpoBOAOM He
Hoke 1 MOm Ha 300 m TennoTpacchl. [Ona TpybGonpoBogoB C  ASMHOWM,
oTNMyaroLLencs OT yKasaHHOW, AO0MYyCTUMOE 3HavyeHWe COMPOTUBIEHUS U30MALUK
n3MeHsieTca obpaTHO NPONopLINOHanbHO AnNMHe Tpybonposoaa.

6.59 [Ins onepaTtmBHOro BbiSBNeHns HemcnpasHocTen cuctem OLK Heobxogmmo
obecnevnTtb perynsipHbln KOHTPOSb COCTOSIHUSA CUCTEMBI (HE pexe 2 pa3 B Mecsil).

6.60 T[lpu o6HapyxeHun HeucnpaBHocTn cuctembl OIOK (obpbiB  wnm
yBIiaXXHeHNe) HeobXoAUMO MNPOBEPUTH HanMuMe W MNPaBUMbHOCTb MOAKIOYEHMS
3arnyliek U nepemMbldek TEepMMHArNoB BO BCEX TOYKaX KOHTPOSNs, MOCrie 4ero
NMPOBECTUN MOBTOPHbLIE N3MEPEHWSI.



6.61 [lMpn noaTBepxaeHun HeucnpasHocTen cuctem OOK TennoTtpacc,
Haxo4saWMXCA Ha rapaHTUAHOM OBCMY)XMBaHWM CTPOUTENbHOWM  OpraHu3auum
(opraHmsaumm, OCYLLeCTBNAIOLWEN MOHTaX, Hanagky v cgady cuctembl OK),
JKCnnyaTupylolasi opraHuM3auus yBedOMNsieT O XapakTepe HeucnpaBHOCTH
CTPOUTENbHYID ~ OpraHu3auuio, KOTopas MpOBOAWUT  onpedeneHve  MecTta
HEencnpaBHOCTM.

6.62 Bce wnsMeHeHuMs B [OOKyMEHTaUMM W B KOHCTPyKUMM TpybonpoBoaa,
BHOCMMble B MEepuoa rapaHTUMHOrO CpoKa 3JKcnnyaTauuwn, LOIKHbl OblTb
COrfacoBaHbl C MOCTaBLMKOM M30MMPOBaHHbLIX TPybonNpoBOAOB C  LEMbio
COXpaHEeHWUsi rapaHTWI Ha AaHHbIM TpybonpoBoL.

TexHos102Us1 PEMOHMHbIX pabom

6.63 [lpu MexaHM4yecKOM MNOBpEeXOEeHUM  MONMATUIIEHOBOM  060SI0YKM
TennomsonaumMm Ha rmyobuHy He 6onee 20% TONWMHBLI CTEHKM OBONIOYKM MECTO
NOBpPEXOEeHMs1 CrnegyeT OYUCTUTb OT IPsA3W, MNblM, Macen M Np. U HanoXuUTb
TepMOYyCaf04HyI0 NEHTY (C NoACcoeM repMeTrKa) C NOCIeAyoLLYIM ee HarpeBOM.

6.64 [lpn  HECKBO3HOM  MOBPEXOEHWM  MONMMUITUIIEHOBON  0BOMOYKM
Tennousonauum TpybonpoBoaos (Hagpes, rmybokas pucka v T.4.) Unv npu npokosne
noBpexaeHne cregyet packpbiTb nog yrrmom 45°, 06e3xmpuTb aueToHOM W
3aBapuTb 3KCTPY3UOHHOW CBapKOW.

6.65 lNMpn MexaHn4yeckoM foKarbHOM MOBpeXaeHUn nsonsaumm Tpyb Ha yyacTke
AnnHon He 6onee 400 MM NOBPEXOEHHYHO TENMOU3OMALMIO CO CTarlbHOW TPYyObl
cneayet yaanutb Ha ydacTtke 400-420 mm, obecnedmB OTpesKy Tensom3onsaumu
nepneHayuKynapHo ocu Tpybonposoaa.

CHsiTMe TennomsonsALMOHHOro Crios cregyeT npov3BoAUTb TakuM OOpasom,
yTOObl HE MNOBPEAUTb MPOBOSIOYHbIE NPOBOAHMKM-MHAMKATOPbI cuctembl O[K.
[Mocne atoro cnegyeTt BbINOMHUTL MMAPOU3ONALMOHHOE MOKPbITUE NMOBPEXOEHHOIO
yyacTka.

6.66 [lpu noBpexageHun TenrousonsauuM TennonpoBodOB Ha  ydyacTke
NpoTsXeHHOCThIo 6onee 420 mm (4o 3 M) cregyeT UCNonb3oBaTb MOMUATUIIEHOBYHO
060roYKky Takoro e AuameTpa, YTO M TennonpoBoAa, paspesaHHyld BOOSMb MO
obpasyoLlen nepen ee HageBaHeEM Ha CTarbHY Tpyoy.

6.67 lNpn noBpexgoeHnn M3onNsALMM Ha ydvacTke TennonpoBoga 6Gonee 3 M
y4acTOK TennonpoBoAa CrieAyeT MofHOCTbIO Bblpe3aTh U Ha ero MecTo YyCTaHOBUTL
HOBbI OTPe30K Tpybbl ¢ Tennousonsauuen us Ny B nonMaTuneHoBomn oborouyke.

7 UCNbITAHUA TENNOMPOBOAOOB

7.1 Tlpn npoBegeHun UWCMbITAHUA TEMNMOBbIX CeTer cregyeT cobnogatb
TpeboBaHua CHull 3.05.03, [NpaBun ycTpoicTBa u 6e3onacHon aKcniyaraumu
TpybonpoBoaoB napa u ropayen oAbl [2], [paBun TexHukn GesonacHocTu npu
aKcnayataumm TennoMexaHu4eckoro obopyaoBaHua SMEeKTPUYMECKMX CTaHUMN U
TEeNnoBbIx ceTen [3].

[ormkHbl 6bITb NPpOBeAEHbI CReayoLme UcnbiTaHUs TpybonpoBOAOB:

- MpoBepKa YNCTOTbI TPYOONPOBOLHON CUCTEMBI;

- NpeaBapuTesibHbIE TMAPaBINYECKME UCTIbITAHUSA HA NPOYHOCTb;

- UCNbITaHUS CTBbIKOB U30nsALun Tpyo;

- UcnbITaHUA curHanbHom cuctembl OK;

- TMApaBANYECKME UCTbITAHUSA HA NPOYHOCTb M NMIOTHOCTb TEMSONPOBOAOB.
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7.2 [o, BO Bpemss W TMOCMe OKOHYaHWS MOHTaxa criegyeT BU3yarnbHO
yOOCTOBEPUTBLCS, YTO BHYTPEHHSISI MOBEPXHOCTb TPYDO U haCOHHbIX U3AENUi cyxas,
yncTas U cBO6OAHA OT MHOPOAHbIX TEN.

7.3 lNMocne OKOH4YaHMA MOHTaXa TpybO crieayeT NPOBECTU NPOMbIBKY CUCTEMbI
BOJOWN.

7.4 Ecrmm TennonpoBoAbl HEMEONEHHO He BBOASATCS B 3KCMMyaTauuio, TO
CUCTEMY B LIENOM PEKOMEHOYETCS 3aKOHCEPBMPOBATh.

7.5 MNMpoBepka kayecTBa CBaPHbIX COEAMHEHWIA NPON3BOANTCS B COOTBETCTBUM C
VHCTPYKLMSIMU NPOU3BOAUTENS TPYO 1 baCOHHbIX U3OENUIA.

7.6 [poBepKy Ha MMOTHOCTb CBapHbIX CTbIKOB PEKOMEHAYETCHA MPOBOAUTL MO
y4yacTkam.

7.7 Tlpnemka cuctem OLK p[ormrkHa OCYLWECTBAATLCA MpeacTaBUTeNs Mm
CTPOUTENbHOM OpraHM3auun U opraHu3auum, NPOM3BOAMBLLEN MOHTaX M Hanagky
cuctembl OLIK, COBMECTHO C NpeacTaBUTENSAMM SKCNyaTMPYHOLLEN OpraHM3aumu.

7.8 Tlpyn npuemke B akcnnyataumo cuctembl OLK akcnnyaTupyrowlen
opraHM3auun [f[orpkHa OblTb NpedocTaBrieHa credylolasi AOKYMEeHTauusa W
obopynoBaHue:

- CXeMa OMCTaHLMOHHOIO KOHTPOS COCTOSIHMA TpybonpoBoaa C 3anosIHEHHON
Tabrmuen panmH  Tpybonposoga Mo ydacTkam  (nogawoumi  n obpaTHbIn
TpyGonpoBoabl MO NPOEKTHOM cxeme TPybonpoBOAOB M MO CXeMe CThIKOB);

- CXeMa CTbIKOB;

- nNpubopbl KOHTPONA (OETEKTOpbl MOBPEXOEHUA, floKaTopbl W T.N.) C
KOMMAEKTYIOLLMMMN n3genuamm (ECrm eCTb) N C TEXHUHECKOW JOKYMEHTaLMEN Mo mX
aKcnnyaTaumm - CornacHoO MPOeKTY.

7.9 B npucytctBuM npeacTaBuUTErnend  3KCNyaTUpYOLWen —opraHu3auuu,
CTPOUTENbHON OpraHM3auun U opraHusauun, NPOM3BOAMBLLEN MOHTaX W Hanagky
cuctembl OIK, npoBogaTcs:

- U3MepeHne OMUYECKOro COMpPOTUBIIEHUS CUTHANbHbLIX NPOBOAHWKOB;

- U3MEpPEHNe CONPOTUBIEHNUS N30NALUN MEXOY CUrHarNbHbLIMU NPOBOAHMKaAMN U
Tpyoonm;

- 3anucb peduriekTorpaMM y4yacTka TensioceTu C UCMNosb30BaHWEM UMMYTbCHOMo
peduriekToMeTpa ANa UCNOSb30BaHUS B KAYeCTBe 3TarlOHHOro Mnpu aKcnyaTauum;

- npoBepka paboTOCNOCOBHOCTM KOHTPOSbHbIX MNPUOGOPOB  (NOKATOPOB,
[ETEKTOPOB), NepefaBaeMblX B IKCMyaTaLuio Ans JaHHOro 3akasa.

7.10 Bce paHHble u3MepeHun K ucxogHas WHdopmauusi 3aHOCATCS B akT
obcnenoBaHNss CUCTEMbBI ONepaTMBHOMO OUCTAHLMOHHOIO KOHTPOMSA TEnnoTpaccehl
(npunoxeHne XK).

7.11 TennonpoBodbl  AOMKHLI  NOABEPraTbCsA  NpeaBapuTenbHOMY U
OKOHYaTernbHOMY MAPaBMYECKOMY WM MHEBMATMYECKOMY WCMbITaHWIO Ha
MPOYHOCTb M NIOTHOCTb.

7.12 TlpeoBapuTenbHble WCMNbITAHUS CrnegyeT BbIMOSMHATb, Kak MpaBuIio,
rmapasnuyeckum cnocobom (CHulM 3.05.03). [Ona rmapaBnn4eckoro UCMbITaHUs
npuMeHsieTcs Boga C Temnepatypon He Hwke +5 °C u He Bblwe +40 °C.
Temnepatypa HapyHOro Bo3gyxa MNpyv 3TOM AOfkHA ObiTb  NOSOXATEMNBbHON.
Kaxgbll ucnblTaTenbHbIA y4acTOK repMeETUYECKU 3aBapuBaeTcsa C ABYX CTOPOH
3arnywkamn.  Mcnonb3oBaHne AN 3TUX  LEenel  3anopHon apmaTypbl WM
NOAKIMIOYEHME K AENCTBYOLWWMM TENSOBLIM CETAM He gonyckarTcs. McnbiTaHus
MOXHO NPOBOAUTL NPV HE3aBaPEHHbLIX CTAPTOBbLIX KOMMNEHcaTopax.
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7.13 OkoH4YaTenbHble  UCMNbITAaHMA  MPOBOAATCA  NOCMe  3aBepLUeHust
CTPOUTENBHO-MOHTaXHbIX PabOT M YCTaHOBKM 3anopHOW apMaTypbl, 3aBapKu
CTapTOBbLIX KOMMEHCATOPOB, YCTAHOBKU CUMbGIOHHBIX U APYrMX KOMMEHCATOPOB,
KpaHOB 4715 BO34YLUHUKOB, 3aBWXEK A8 CNYyCKHMKOB npubopos cuctembl OLK n
Apyroro o6opyaoBaHus.

8 MPUEMKA B SKCIJTYATALUIO

8.1 MNpvemka B aKcnnyaTaumio 3aKOHYEHHbBIX CTPOUTENBCTBOM TEMNSIOBLIX CETEN
AOIDKHa NPOU3BOAUTBLCS NO AEVCTBYOLMM HOPMATUBHBIM JOKYMEHTaM.

8.2 B cocTtaB nNpveMOYHOM KOMUCCUWM CcregyeT BKMYaTb npeacTaBUTENs
NPOEKTHOWN OpraHn3aLun.

8.3 [ononHutenbHO K ob6A3aTenbHOMY MNEPEYH0 aKTOB MNPUEMKM TEMMOBbIX
ceTen B IKCMnyaTauui KOMUCCUM OOSPKHbI ObiTb NpPeAcTaBfeHbl crieayrolme
AOKYMEHTbI:

- aKT Ha mKcaLMo CTapTOBbLIX KOMNEHCATOPOB;

- aKT NPUEMKM (NacmnopT) CTAPTOBLIX UM OCEBbIX CUMbMOHHBLIX KOMMEHCATOPOB
NpeanpuATUEM-U3TOTOBUTENEM C MPUNIOXKEHMEM pPEe3ynbTaToB MPUEMOCOATOYHbIX
MCMbITaHUN;

- akT npyemkun cuctembl OK yBnaxHeHust nsonsuyum (npunoxexuve XK);

- aKT npegBapuTENbHOrO HarpeBa ydacTka TEnsioBOM CETWM, Ha KOTOPOM
YyCTaHOBSIEHbI CTApTOBblE KOMMEHCATOPbl, C yKa3aHWeM TemrepaTypbl Harpeea u
TemnepaTypbl HAPY>HOro BO3yxa B Nepuo HarpeBa.

9 TPEBOBAHUA BE3OINMACHOCTU

9.1 Hactoauwmm pasgenom yctaHaBimBarTca TpeboBaHust GesonacHocTw,
onpeaerneHHble cneymduyeckMMmm CBOMCTBaAMN MaTepuarnos Tennonsonaumm Tpyo
N acoHHbIX u3genun, pgetaneM W JNIeMEHTOB, MeTodamMu Npov3BOACTBa
MOHTaXHbIX paboT.

9.2 K paboTtam no ycTpoOMCTBY TENsoBbIX ceTen u3 Tpyd C Tennomsonaumen na
neHononuypeTaHa B NONM3TUINIEHOBOW 060MNOYKe AONYyCKaTCA nuua, gocturume 18
neT, npowealme MeguUUuHCKoe OCBMAETENbLCTBOBaHWE, creuunansHoe oby4veHue,
BBOAHbIN MHCTPYKTaX U MHCTPYKTaX Ha paboyem mecTe No TexHnke 6e30nacHOCTU.

9.3 lNpun XpaHeHUn TENNoU3oNSAUNOHHBIX TPYD, (PaCOHHbIX M3genun, aetanen u
3NlEMEHTOB Ha O0ObeKkTe CTpouTENbCTBA M Ha MeCTe MOHTaXa, YYuTbiBas
ropto4ecTb MEeHononMypeTaHa W NonMaTuneHa, cregyetr cobnogatb npasuvna
npotmBonoxapHon 6esonacHocTn ([OCT 12.1.004). 3anpewgetcss pasBoOAUTb
OrOHb W NPOBOAMUTbL OrHEBble paboTbl B HenocpeacTBeHHON 6rnsocTu (He 6Grivke 2
M) OT MeCTa CKMagMpOBaHMS W30NMPOBaHHbIX TPyD, XpaHUTb psgoM C HUMK
roproYMne 1 NErkOBOCMNIaMEHSAIOLLIMECS XUAKOCTW.
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9.4 Tlpu 3aropaHun Tennousonauun Tpyd, (PacoHHbIX u3genun, aetanen u
9NeMeHTOB criegyeT WUCNonb30oBaTb OObIYHbIE CpeacTBa MNOXAPOTYLUEHWS, Mpu
noxape B 3aKpbITOM MOMELUEHUN crnegyeT Mnosib30BaTbCA NPOTMBOrazaMyv MapKu
BK® (COCT 12.4.121).

Mpn cywke wnMM CcBapke KOHLOB CTalnbHbIX Tpyd, CBOGOAHBIX OT
Tennousonauun, TOpLUbl  TenmousonAuun  criegyet  3awmliaTh  KECTAHbIMU
pasbeMHbIMU 9KpaHamu TonuwwmHon 0,8-1 MM ong npeaynpexaeHus Bo3ropaHus ot
nramMeHu NponaHoOBOW rOPerkn Nnn UCKpP 3NeKTPoLYyroBON CBapKU.

9.5 Npu Tepmoycagke NONMITUIIEHOBLIX MY(PT U MaHXeT NraMeHeM NponaHoBO
ropenkm HeobxoAuMO TWATENbHO CreauTb 3a HarpeBOoM MyqdT M MaHXeT W
NonMaTUNEHOBbLIX 0Bosoyek Tpyb, He JOnycKasa NepexoroB MOMMATUIIEHA UIMN €ro
3aropaHusi.

9.6 OTxoabl NeHononnypeTaHa 1 NONMATUNEHA NPU Pe3Ke U30NMPOBaHHbIX TPYO
UMM OCBOOOXOEHUM CTamnbHbIX TPYO OT M30onsAUMM AOMKHbI ObITb cpasy nocne
OKOHYaHus paboyeit onepauun cobpaHbl W CKMagvMpoBaHbl B CrieuuarnbHO
OTBEAEHHOM Ha CTPOMMMOLIAAKe MecTe Ha pacCTOsiHAM He MeHee 2 M OT
Tenron3onMpoBaHHbIX TPYO 1 AeTanen.

9.7 N3onaumsa Tpyb v getanen (BCNeHeHHbIN NeHOoNoNMypeTaH 1 NONMaTUNEH) He
B3pblBOONACHa, Npy OObIYHBLIX YCIOBUSX HE BbIOAENSET B OKPYXaloLyl cpegy
TOKCWUYHbIX BELLIECTB U He OKasblBaeT Npy HernocpeaCTBEHHOM KOHTAKTE BpegHOoro
BNMMAHUSA Ha opraHu3m 4vernoBeka. ObpalleHne C¢ Hen He TpebyeT 0cobbIX Mep
npegocTopoxHocTH (knacc onacHoctn 4 no FTOCT 12.1.007).

9.8 Bce paboTbl no 3anMBKe CTbLIKOB TpyD CMeECbiO MNeHoMnonmypeTaHa
(NpuroToBreHne cmecu, 3anmmMBka CMECU B CTbIK) OOIPKHbI MNPOM3BOAUTLCS B
cneuogexae C MpPUMEHEHMEM WHAMBMAOYAlbHbIX CPEeAcTB  3awmTbl  (KOCTHOM
XronyaTobymaxHbln, cneuobysb, nepyaTku pe3nHoBbIE, pyKaBuLibl
xrnon4yatobyMaxHble, 04K 3alLMTHBIE).

Mpn 3anvMBKe CTbIKOB TPyOONPOBOOOB, MNPOKMaAblBaEMbIX B MPOXO4HbLIX
KaHanax (TOHHensX), HeobxoaAMMO Norb3oBaTbCsa pecnupaTopom Tuna PY-60M.

9.9 Ha mecTe 3anmBKK CTbIKOB OSDKHbI HAX0AUTBLCSA cpeacTBa Ans Aerasauuv
npuMeHsiemMbiX BelecTB (5-10%-HbIn pacTBOp aMmMuaka, 5%-Hbln pacTBOP CONSIHON
KMUCIOThbI), a Takke anteyka ¢ megukameHTamun (1,3%-Hbln pacTBOp MOBapeHHOM
corm, 5%-Hbin pacTBop 60pHON KUCNOTbI, 2%-HbI PacTBOP MNUTLEBOW COAbI,
pacTBOp noga, 6uHT, Bata, XryT). Heo6xogMmMo NOMHUTL, YTO KOMMOHEHT CMECH -
nonumMsoumaHaT OTHOCUTCS K SSAOBUTLIM BeLLECTBaAM.

910 B xome ycTpomcTBa  3aWMTHOIO  [PYHTOBOrO  CIIOA noa
TENNON30/IMPOBaHHbIM  TEMSIONPOBOAOM MOCIiE OTCbINKM U TpamOOBKM  Cros
ToNnwmHOM 15 CM  Hag BepxoMm  Tennousonsauun  cregyet  yKnaablBaTb
MapKUPOBOYHYIO NEHTY MO BCEWN ASIMHE TpacChbl TENSIOCETU.

10 OXPAHA OKPYXAIOLLEN CPE[bI

10.1 Mepbl NO oOXpaHe OKpyXawLwen cpedbl OOMMKHbI COOTBETCTBOBATb
TpeboBaHuam CHul 3.05.03 n HacTosLero pasgena.
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10.2 He pgonyckaetcsi 6e3 cornacoBaHVsi C COOTBETCTBYHOLLEH OpraHu3auuen
NPOM3BOANTL pa3pbiTUE TPaHLLEN HA PACCTOSHUM MeHee 2 M 10 CTBOJIOB EPEBLEB
M MeHee 1 M OO0 KyCTapHWUKOB, MepemelleHne rpy3oB KpaHaMu Ha pacCTOosIHUM
meHee 0,5 M OO KPOH WNM CTBOJSIOB AEPEBLEB; CKMagupoBaHue Tpyo M apyrvx
maTepuarnoB Ha PacCTOsIHM MeHee 2 M OO0 CTBOJIOB AepeBbeB 6e3 BpeMeHHbIX
OrpaXKaaroLLMX U 3aLLMTHBIX YCTPOMCTB BOKPYT HUX.

10.3 T[pombiBKY TpybonpoBogoB crefyeT BbIMOMHATb C  MOBTOPHbLIM
ncnonb3oBaHnem Boabl. CrnvB BOAbl M3 TpyboONpoBOAOB MOCMEe MPOMbIBKU
(Be3unHdeKkunn) cnegyet Npom3BoauTb B MecTa, npeaycMoTpeHHble MNP

10.4 Tepputopus nocrne OKOHYaHuMs paboT Mo YCTPOWCTBY TEMMOBOW CETU
AofpkHa ObIiTb ovMleHa M BOCCTAHOBIIEHA B COOTBETCTBUM C TpeboBaHMs MU
npoekTa.

10.5 OTxoabl Tennousonauum u3a neHononnypetTaHa M nonuaTtuneHa crneayert
CO6paTb Ona nocrieayruwlero nx BbiIBo3a U 3aXopoHEHUA B MeCTaX, COorfmaCcoBaHHbIX
c I'occaHsnmuHas,qopOM, B COOTBETCTBUA C NOpAOKOM HaKoMnneHmAa,
TPaHCMNOPTUPOBKW, O00E3BPEXNBAHUA U 3aXOPOHEHUSA TOKCUYHBLIX MPOMbILLIEHHbIX

orxonosl! [4].

I} Ha Ttepputopum Poccuiickoin Pegepaumm [OOKYMEHT He [OelcTeyer.
AencteytoT CarlnH 2.1.7.1322-03, yTBepxaeHHble [locTaHoBneHnem [MaBHOro
rocyaapcTeeHHoro Bpada Poccunckon Pepepaumm ot 30.04.2003 N 80, 3gecb u
Aanee no TekcTy. - [pumeyanne nsrotosutens 6asbl AaHHbIX.

NMPUNOXEHUE A. NEPEYEHb HOPMATUBHbBLIX
OOKYMEHTOB, CCbIJIKU HA KOTOPbIE
NMPUBEOEHbI B HACTOALLEM CBOAE
NMPABUII

MPUNOXXEHNE A

CHwuI12.04.07-86* TennoBble ceTu

CHwuIM 3.01.03-84 Neogeaunyeckme paboTbl B CTPOUTENLCTBE

CHwuIT 3.02.01-87 3emnsiHble COOPY>XeHUs!, OCHOBaHUS 1 (pyHOAMEHTbI

CHwul1 3.05.03-85 Tennosble ceTu

CHuIT 11-42-80* MarnucTtparnbHble TpyGonpoBoabl

CHwuIT 23-01-99 CtpoutenbHas KnMMmaTosnorus

[OCT 12.1.004-91 CCBT. lNoxapHas 6e3onacHocTb. Obwme TpeboBaHUs

OCT 12.1.007-76 CCBT. BpeaHble BewectBa. Knaccudmkaumss mn obume
TpeboBaHusa 6e3onacHoOCTM

[OCT 12.4.121-83 CCBT. [poTvBorasbl MNPOMbILIEHHbIE ULTPYIOLLME.
TexHnyeckune ycnosusi

OCT 30732-2001 Tpybbl M pacoHHble u3genusa cTalnbHble C  TEnsioBOW
nsonaunen m3 neHomnormypeTaHa B MONMATUNEHOBOW oborioyke. TexHudeckue
yCIioBusi

CIl _41-103-2000 T[lpoekTvpoBaHWe TensioBoM u3onauuu, obopygoBaHMA W
TpybonpoBogos

NMPUNOXEHUE 6. OCHOBHbIE
MEXAHWYECKUE CBONCTBA METAJIJA
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TPYB, NPUMEHAEMbIX ONA NATPYBKOB
CUNb®OHHbLIX KOMIMNEHCATOPOB

MPUNOXXEHNE B

Tabnvua B.1
Mapka ctanm OTHocwu- || Y gapHas Yron MpoBepka BpemeHHoe || MNpeaen
TernbHoe || BA3KOCTb 3arnba 3aBOACKUX COMpOTKB- || TEKYYECTU
yanm- (KCU), CBApHOO || CBAPHbLIX  WBOB| . .\ o5, | 702, MMa
?/eHme, Kre-M/cM2, LI.IBa6 HEepaspyLIAtOLIAM || 1o
o npu TpyObI METOA0M
Temnepartype,
°C
-20 ([-40 || -60
YrnepoaucTole:
Bct3cn5 22 3 |13 |- 100° 100% 372 225
10 24 333 206
20 21 412 245
HuskonermpoBaHHbIe€:
171C, 1711C, || 20 - 3 |- 80° 100% 500 350
17M1Cy
09ra2c 20 - - 3 |80° 100% 470 265

lpumeyaHue - [Mpn NpUMEHEHWM YrNepoauCTbIX cTanerM B pavioHax C pacyeTHOW TemnepaTypown
Hapy>KHOrO BO34yxa A58 NPOEeKTUPOBaHUSA OTonmeHns ot MuHyc 21 go muHyc 30 °C ygapHas BA3KOCTb
npoepsieTcs npu Temneparype muHyc 40 °C.

NMPUNOXEHUE B. METOOUKA PACHETA
KOMMNEHCALUU TEMNEPATYPHbIX




OE®OPMALIMA

MPUINOXXEHNE B



B.1 YcnoBHble 0003HauYeHuUs

F,r - nnowaab nornepeYHoro Ce4eHmst CTEHKM Tpyobl, MM 2;

Fm - nnowaab AencTeua BHyTpeHHero aasnexus (0,785 D];?H ), MM 2;
Ly - BHYTPEHHU anameTp Tpyobl, MM;

L) - HapyxHbIM AnameTp Tpybbl, MM;

L5 - HapyxHbIV AMameTp Tennonposoaa no o6ornoyke, MM;

L) - HapyxHbI gnameTp CK no cunbgoHy, Mm;
& - HOMWHanbHas TOMWMHA CTEeHKU TPYBbI, MM;

pr - yaenbHasi cuna TpeHust Ha eauHuLy AnvHbl Tpyobl, Hiwv;
H - KOAPULNEHT TPEHUSI NONMATUNEHOBOW OBOMOYKN MO FPYHTY;

©1p - YrON BHYTPEHHEro TPeHUs rpyHTa, rpag.;

Yy - YAETbHbIA BEC Nynbnbl, H/m3 ;

Wy - OOBEM Mynbbl, BLITECHEHHO TENMONpoBOAOM, M= /M;
£yt - BEC 1 M Tennonposoaa 6e3 soabl, H/wm;

¢yt - BEC 1 M Tennonposoaa ¢ Bogow, H/m;

¢ rpyera - BEC CMOSA rpyHTa Had Tpy6on, Him;

Y - yoenbHbIi Bec rpyHTa, Him3 ;
Z - rmybuHa 3acbInKun No OTHOLLEHWIO K OCY TPYOblI, M;

K.; - BEpPTMKanbHas cTabunmsupyoLlas Harpyska Ha 1 M Tpyobl, H/wm;

Serpyra - CABUTAIOLLASA CUMa, BO3HUKAIOLASA B pesynbTate AeicTBUS NaBrneHns
rPyHTa B COCTOSAHWUM NoKos, H/wm;

{| - MaKkcumarbHas pacyeTHas Temneparypa tennoHocurens, °C;

{3 - pacyeTHas TemnepaTypa HapyxHOro Bo3dyxa ANs MNPOEKTUPOBaHUS
oTonneHust (cpegHasa TemnepaTypa HapyxHOro Bo3dyxa Havboree XorogHow
NATUAHEBKM obecneyeHHocTblo 0,92), °C;

tyorr - MOHT@XHasA Temnepartypa, °C;
T pacy - PACYETHOE OCEBOE HanpshkeHve B Tpybe, Hmm 2;

@ - HanpshkeHne B Tpybe OT cumbl XeCcTKOCTH cunbdoHa komneHcaTopa, H/Mm

T .= - HanpshkeHne oT coBCTBEHHOro Beca Tenrnonposoaa, Himm <;

Tpact - PaCTAMBAIOWEE OKPYXHOE HanpshkeHWe OT BHYTPEHHEro OaBrieHus,
Hmm<;

T qan - AIONYCKaeMoe 0CeBOoe HanpsihxeHne B Tpyoe, Hmm < ;

T oc - AOMOSHUTENbHOE HaNpsXXeHue, BO3HMKatoLLee B Tpybe npu oCcTbiBaHUM OT
n B0 fyen , HMMZ;

Sacp - 9bdekTMBHaA nnow@ab MNOMNepeyvyHoro CceyvyeHuss  CUbdOHHOro
KoMneHcaTopa

Salin = ngﬁﬂfp.cm@nm , CM<;



iy - KeCTKOCTb 0CeBOoro xoaa, H/cwm;
X - amnnMTyda oceBoro xoaa, MM;

L - paccTosiHe Mexay HEMOABWRKHLIMM OMOpaMm UM YCITOBHO HEMOABWXHBIMU
ceyeHusammn Tpyobl, M;

Liome - paccTosiHMe Mexay NOABWKHLIMK Oropamu, M;

ﬁ.;Ky - nacnoptHas annHa CK nnm CKY, mw;

Pp - pacnopHasi cuna cunbOHHbIX KOMNeHcaTopos, H;

F. - cuna XecTKoCTM CUMbOHHbLIX KOMNEHcaTopos, H;

pr - Cuna TpeHus TensonpoBoda O [FPYHT Ha yyacTkax 6GeckaHanbHoum
npokagku, H;

F - BHyTpeHHee nasrneHune, Mla;

A - oceBoe (CrmmaroLlee, pacTtarmeatoLlee) ycunve B Tpybe, H;
W - MOMEHT ConpOTMBMEHUS NONEPEYHOIO CEYEHMSA CTEHKN TPYObI

s OIEDE S0

cm3;

DI‘[
& - KO3(OMUNEHT NMMHEHOrO paclumpenns ctann, 0,012 mm/m-°C;
/ - MOMEHT nHepumn TpyObl

1=005D8-D%3, cm4;

iy - MMHUMarbHas Temnepartypa B YCNoBMAX aKCNnyaTaumn (fyaur , Symopa MIM

nobas pgpyras Temnepatypa). BblOop £, BbINOMHAETCA NPOEKTUPOBLLMKOM MO
COrMacoBaHUIO C 3aKa34nKoM 1 IKCNITyaTUPYHOLLEN opraHn3aunen.
B.2 MeToauka pacuyeTta
MpenoenbHas AnvHa KOMMNEHCUpyeMoro NPSIMOro yd4acTka TenrnonpoBoda Mexay
HEMOABWKHOM OMOPON (UM eCTEeCTBEHHO HEMNOABWKHLIM cevyeHueM Tpybbl) wn
KOMMEHCUPYIOLLMM YCTPOMCTBOM He [OfbkHa MpeBblwaTtb npeaesisHOM  OfMHbI,
paccyMTaHHoOW No ¢popmyrne
(o
By = (B.1)
Srp

roe .. - NNowaab NonepeyHoro ceYeHns CTeHKM Tpyobl, MM 2
For=alhl s, (B.2)

L), - HapyxHbIM AnameTp Tpybbl, MM;
£ - TONUWHA CTeHKM TpyObl, MM;

Jrp - yOenbHas cuna TpeHust Ha eAuHULLY ASMHbI TPYGbI, H/M

o = B(1= 0,58 0 )9Z7056 107 + gy . (B.3)



MpymeHeHre koapmLmeHTOB neperpy3kn: 1,2 - K NNOTHOCTU rpyHTa; 1,1 - K
Becy TpyObl; 1,2 - K BeCy nsonsauuu;

K - KO3(OMUNEHT TPEHUSA NONMITUIIEHOBOW OBOSIOYKM MO FPYHTY, NPU TPEHUU
no necky gonyckaetcs npuHumatb H =0,40;

¢yt - BEC 1 M Tennonposoaa ¢ Bogow, H/m;

‘Y - yaenbHbI BEC rpyHTa U Boabl, H/M3 ;
£ - rmnyBuHa 3acbInky No OTHOLLEHWIO K OCU TPYObI, M;

T on - JONYyCKaeMoe oceBoe HanpskeHue B Tpybe, H/mMm 2

2
DBH +1

0 pom = 12504 1040 F -0,4[c]P i

(B.4)

¥ - KO9(PPMUMEHT CHWXEHUA MPOYHOCTM CBApPHOMO LIBa MNpWU pacyeTe Ha
AaBrneHue (AN anekTpocBapHbIX TPyD), NnpuHMmaeTcs no [5]. MNMpwn nonHomM npoBape
LLBa M KOHTPOJ1e Ka4ecTBa CBApKM No BCEW ANMHE HepaspyLualowymMm metogamm &
=1; npu BbIGOPOYHOM KOHTpPOSE KavyecTBa cBapkn He meHee 10% AnuHbI wBa ¥
=0,8, a meHee 10% - ¥ =0,7,

F - n3bbITouHOE BHYTpEeHHee aasneHne, MMa;

@y - KOOMPAMLMEHT CHIDKEHUSI MPOYHOCTU CBAPHOIO LLIBA NpuW pacyeTe Ha nsrmb.

Mpw Hamnumm nsrmba 4, =0,9, a npn oTcyTcTBUM U3rnba ¢, =1.
HdonycTmMo noneb3oBaTbCs NPUBIIMKEHHBIMIU hopMyrnamu:

npu g, =1:
0 o = 1.23], HMM 2, (B.5)

npu: ¢, =0,8:

Ogon = L1250 ], Himm2: (B.6)
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L5 - HapyxHbIi AvaMeTp TenmnonpoBoaa no MonmMaTUIIEHOBOW 0GOMOYKE, MM,
ANS1 KOHCTPYKLMIA TENSIONPOBOAOB C BENMYMHOW aAre3un Tenom3onsaumm K Tpyoe u
oboroykn Kk Tennomsonduum > 0,15 Mla, NpM MEHbLMX 3HAYEHMSIX pacyeTbl

Bedytca no L, Tpyobl;

©rp - YrON BHYTPEHHEro TPeHUs rpyHTa (Ana necka ©m; =30°).

MpepenbHas AnvMHa KOMMEHCUPYEMOrO yvacTka TEnronpoBOA4a MOXET ObiTb
yBenuyeHa pasHbiMu cnocobamu, Hanpumep, nyTem:

- NPUMEHEHNA CTarnbHbIX TPYO C NOBbILLUEHHOW TOMLWMHOW CTEHKW;

- YMeHblUeHuns KoadmumeHTa TpeHua ¥ obepTbiBaHMeM Tennonposoga
NONM3TUNEHOBOW MMNEHKOMN;

- YMeHblUeHus Z - rnyOuHbl MPOKMNagku TennonpoBoda, T.e. 3acbinku Mo
OTHOLLIEHMIO K OCU TPYObl;

- NOBbILLEHNsI Ka4eCTBa CBapPHbIX LUBOB U Ap.

Mpumep

OnpenennTb NpeaensHyo ANMHY NPSIMOro ydacTka TensionpoBoaa AnameTpoMm
159x4,5 mm, pabouyasa Temnepatypa 130 °C, paboyee aasnexuve 1,6 MIa, matepman

- cTanb Bct3cnd. pyHT necyaHbld, yron BHYTPEHHEro TpeHust rpyHTa #r, =30°,
pacCcTosiHME OT NOBEPXHOCTU 3eMiu A0 ocu Tpyebl Z =1,0 m.
HomuHanbHoe ponyckaemoe HanpsxeHue AOns 3ajaHHOro martepuana npu

Temnepatype 130 °C [0]=137 Hmm2.
|_|J'IOLLI,aD,b norepeYvyHoro ce4eHna CTeHKN pr6bl:

Fo = m(D, - s)s =3,14(159 - 4,54,5 = 2183 mm2.

YaenbHasi cuna TpeHust Ha e4uHULY OJMHbI TPYObI:

Fro = p:[{l— 0,580 @y METDyg 1077 + .:;Tpm] -

= 0,4[(1 - 0,505,215 10%1,0-3,14- 250:107° + 503] = 4440 H/m.

ﬂ,OI'IyCKaeMOG oceBoOe HanpdaxeHue:

O pon = 1.29(0]=1,25137 =171 Himm2.
I'Ipep,eanaﬂ AOJNTMHa NpAaMOoro ydacTka Tensiornposoaa:

o GHDHFCT s 1?1 2183 o 8

TriA M.

i 4440

L

Mpun yBENMYEHUN TONWLMHBI CTEHKM TPYObI, HAanpuvep, 4o 6 MMm:
Fo =314(159 - 6)6 = 2882 mm2.

Fep = 0,4[(1—0,5- 05)18:10% 1,0 314250 107 +503]= 4445 Hiw.

_ 1712882

=110.9 m.
4445

max



B.3 BbIGop 1 pacyeT KOMNEeHCUPYIOLMNX YCTPOUCTB

KomneHcaumss Tennosbix gedopmMauui  Tennonposoga MoxeT  ObiTb
OCYLLECTBIEHA CNeayoLLMMN KOMMEHCMPYIOLLWMUN YCTPONCTBaAMN U CUCTEMAMM:

| rpynna (ycTponcTtaa)

a) ¢ [N-o6pasHbIMM KOMMeHcaTopamu, yrinamuM noBopoTa Tpacchl B Buae [-
06 pasHbIX, Z-06 pa3HbIX KOMNEHCATOPOB;

6) ¢ cunbdoHHbIMM  KomneHcaTopamu  (CK) wunm  cunb@oHHbIMK
KomneHcupyowmmn yctporncteamm (CKY).

Il rpynna (cuctemsol)

a) cUcCTeMbl C NpeaBapuUTerbHbIM HAarpeBOM [0 3aCbINKU MPYHTOM;

6) cuctembl CO CTapTOBbLIMM KOMMEHCATOpamu, 3aBapvMBaeMbiMM MOCHe
npegBapuTeNbHOMo Harpesa.

KomneHcupytoLwe ycTpoincTea rpynnbl £ MOryT pasMeLlaTbesi B NloGoM mecTe
Tennonposoaa.
Mpy 3TOM NPOTSHKEHHBIN TENSIONPOBOA, MOXET UMETb TPY BUAA 30H:

- 30HbI wm3rMba L, - Yy4aCcTKM Tennonposoda, HenocpencTBEHHO
npUMbIKalOLWMe K KOMMeHcaTopy. TenrnonpoBog Mpu HarpeBe nepemeLlaeTtcs B
OCEBOM 1 DOKOBbLIX HaMpPaBIEHUSX;

- 30Hbl KOMNeHcauuu E.K - y4aCTKu Tennonposoda, npuMbiKaroume K
KOMMeHcaTopy, nepemMeLllaromecd rnpn temnepaTtypHbIX ,D,ecbopmau,mslx. YyacTku
n3rmba BKMOYAKTCA B OJIMHY Yy4aCTKOB KOMMeHcauuu,

- 30Hbl 3awemneHuss L, - HenoaBWwkHble (3aLIEMIIEHHbIE) Y4acTKu
TENNONpoBoAa, nNpUMbIKaOWME K HEMOABWKHbIM OMopaM WM eCTECTBEHHO
HENoOABWXHBIM CeYeHMsAM TpyObl, KOMMEHcauus TemnepaTypHbiXx Konebanwui B
KOTOPbIX MPONUCXOAUT 3a CHET N3MEHEHUS OCEBOIO HAMPSKEHWS.

B obwem cnyyae pecdopmaumns TenmonpoBoga S pacCUUTbIBAETCA MO

dopmyre

AL = Al =N, = N + A, (B.7)

roe £4; - TemnepaTtypHas aedopmMaums;
Al - necopMaLms nog AeNCTBUEM CUM TPEHUS;
Al - nedboopmaLins OT BHYTPEHHETO [aBrEeHUs;

Ay - peakums gemndpepa (rpyHTa, YNpyrux MOAYLIEK, KECTKOCTU OCEBOro
KomneHcaTtopa, ynpyroctu [1-o6pasHblx, [-06pasHbix, Z-06pasHbiXx W Opyrnx
KOMMEHCUPYIOLLMX YCTPONCTB).

BbiGop 1 pacuyeT KoMMneHcupyrowmx ycTpoicTs rpynnbl {, (M-06pasHbix, -
06pasHblX, Z-06pa3HblX KOMMEHCATOpPOB, YrMOB MNOBOpOTa TpacCbl M T.M.)
PEKOMEHAYETCS NPON3BOAUTL MO KOMMBbIOTEPHOW NPOrpaMme Unm No HoMorpaMmmam.

Pa3mellieHe KOMMNEHCUPYIOLLMX YCTPOMCTB rpynnbl £, Havbonee acdeKTMBHO
B cepefVHe KOMMNEHCUPYEMOro y4acTka.

Mpu M-06pa3HbIX KOMMNeHcaTopax pekomeHayeTca ANMHY HanbornbLuero nredva
npuHMMaTb <60% obLuen AnMnHbI y4acTka.

Mpyn Hanuuum yrnoB MOBOpOTa TpacCbl PEKOMEHOYeTCs MCMOonb30oBaTbh MX B
KayecTBe KOMMEHCUPYOLLMX YCTPOUCTB.

AnvHa yyacTka TpyO B 30He KOMMEHcauun MoxeT ObiTb onpegeneHa no
yrnpoLleHHoW dropmyre

B .
L= FaAi10™ (B.8)
™



roe pr - yAenbHas cuna TPEHUst Ha eanHULY ANMHbI TPYObI, H/Mm;

F,. - nnowaab KonbLeBOro cevyeHust Tpyobl, MM 2;
o - KOO(PPMLMEHT NMHENHOro pacLumMpeHus ctanu, mm/m-°C;

E - Moaynb ynpyroctu matepuana Tpyobl, H/mm 2;
HME - NpUHMMATE paBHbIM (& — i), °C;

{3 - MMHAMarbHas Temnepatypa B YCIOBUAX JKCMnyaTaumn (iynyr , fymopa W
T.4.).

BoiGop i; npou3BoaAWTCS MpW  MPOEKTUPOBaHMM MO COMMACOBaHUIO C
3aKa34MKOM M IKCMNyaTUPYHOLLEN opraHu3aLmen.

MakcumanbHOoe  yanMHEHWE  30Hbl KoMneHcauum AL, npy Harpese
TennonpoBoga Mocrfie 3acbINKW TpaHLWeu [PYHTOM MOXHO onpeaenutb Mo
yrnpoLleHHoN dropmyre

A=A -N { 14 1073 prLi (B.9)
g - O T Sl T )y o , :
2ER.
rae o - KoApMUNEHT NMIMHENHOMO pacLluMpeHunsa ctanmu, mm/m-°C;
#| - MaKcMarnbHas pacyeTHasa Temneparypa tennoHocurens, °C;
{, - MUHMManbHas TemnepaTypa B YCMOBMAX 3Kcnnyatauun. Bbibop i

BbINOSIHAETCSH  MPOEKTMPOBLUMKOM MO  COIMacoBaHWMI0O C  3aKasyukoM U
3KCnnyaTUpYoLLEN opraHu3aLume;

L. - ANYHa 30HbI (y4acTka) KoMneHcauum, Mm;
JFmn - yaenbHas cuna TpeHust Ha eAuHULY ANUHbI TPYGbI, H/M;
E - mMoayrb ynpyroctu matepuana Tpyobl, 2:103 Himm=;

F, - nnowaab NornepeyHoro Ce4YeHmst CTEHKM Tpyobl, MM 2.
B dopmynax (B.8) n (B.9) ¢ uenbio ynpoLeHnsa NpoeKTHbIX pacyYeToB He YYTEHbI
ABa urneHa:

[(0,5-0,3) T pacr], H/MM 2 - oceBas cocTaBnslowas pacTAMMBAIOLLErO OKPYXHOrO
HanpsikeHWs OT BHYTPEHHero pAaenenusi. [pu pacluMpeHnn Yy4uTbIBaeTcs C
NONOXUTENbHLIM 3HAKOM;

[M, /8], HMMZ2 - BrMsiHME ycurmMst OT aKTUBHOW peakuun rpyHTta. [pw
PaCLLMPEHUN YYUTLIBAETCA C OTpULLATENbHLIM 3HAKOM.

lemndep - rMoporioHoBble MOAYLWKKW, TeM 6ornee KaHanbHble Y4acTKw,
NpakTU4ECcKn He NpensaTCTBYIT CBOOOAHOMY pacLUMpEHVIO TennonpoBoda W

CBOAAT K MWHUMYMYy BrusHue &, (7., . BTOpOM 4UneH MOXeT ObiTb 3aMeHeH
BENMYNHOM ynpyron gedopmMan MM KoMmneHcaTopa.

Bblibop n pacuyeT KOMMNEHCUpYHLWMX YCTPOWCTB rpynnbl |6 pekomeHayeTcs
NpouM3BOAMUTL MO pacyeTHbIM dopMynam U Tabmuuam, npuBedeHHbIM B
pekoMeHOauuax Mo MNPUMEHEHUIO OCEBbIX CUMNbGOHHBIX KOMMEHCATOpPoB W
CUMb(OHHBIX ~ KOMMEHCUPYIOWMX  YCTPOMCTB  KOHKPETHbIX  Npeanpusatun -
nsrotosutenen CK u CKY, npogykums KOTOpbIX, KakK nNpaBurio, OTNnyaeTcs
KOHCTPYKTMBHO U TEXHOSOMUYECKM.

AnvHa y4acTka, Ha koTopoM YycTaHaBrmBaetca oauH CK wunm  CKY,
paccunTbiBaeTCA No oopmyre

s 0.9:2°%

L
a(f —fp)

ik (B.10)



rae A - amnuTyaa oceBoro Xoaa, MM;
o - KOA(PPMLMEHT NIMHENHOro pacLumMpeHus ctanu, Mm/m-°C;

{] - MaKcMManbHasi pacyeTHas TeMnepaTypa TennoHocutens, °C;

{y - pacyeTHas TemnepaTypa HapyXHOro BO3Ayxa AN MPOEeKTUPOBaHMWS
oTonneHnss (cpegHsisi TemnepaTypa HapyXHOro Bo3[yxa Hauboriee XorogHou

NATUOHEBKM obecneyeHHoCTbIO Lo 523 ) no CHul 23-01, °C.

KoadpdmumeHt 0,9 npuvHUMaeTcs npu HamuMummM Ha y4vacTKe KaHanbHOW U
©eckaHanbHoW Npoknagok, 1,15 - npmn 6eckaHanbHOM Npoknaake.

lpumep

Onpegenvtb MakCuUMarbHy AfNMHY y4acTka, Ha KOTOPOM YyCTaHaBMBaeTCs

O4VH KOMMeHcaTtop DF=150 mm Tuna KCO:
s, D82 A 0,9 250
L e I

= =417 M3 m
alf ~fy) 0,012(150+30)

AnvHa 30Hbl KoMneHcauun L, npu npumeHeHnn CK n CKY paccuutbiBaeTcs no
doopmyrie

K o
L =" B o Ar 107 + (A -0,3)0parr |, (B.11)
i

rae A - KoadMUMEHT, YYUTbIBAKOLWMI aKTUBHYHO nrowwaab cunbdoHa CK nnm CKY:
ﬂ=D,5[1—(DEIDH)2]; (B.12)

pr - yaenbHasi cuna TpeHust Ha eauHULy OnvHbl Tpyobl, Hiwm;

F.; - nnowaab KonbLeBOro ceyeHust Tpyobl, MM 2;
o - KO3(PPMLMEHT NMHENHOro pacLumMpeHus ctanu, mm/m-°C;

E - mMopynb ynpyrocTtu Matepuvana Tpyobl, Himm 2;
M¢ - MIPpUHUMAaTL paBHbIM: & —ig, °C;
L1 - HapyxHbIM AnameTp Tpybbl, MM;

L}, - pnametp, xapakTepuayoLmii 3dEKTUBHYIO NoLLaAb CUMbdoHa, MM:
b=l 1% |'33q: :

Sacp - 9(pdpeKkTMBHaA Nnowwaab cunbgoHa.

Cuctembl komneHcauumm Il rpynnbl He TpebyT YCTaHOBKM MNOCTOSAHHO
AENCTBYIOLLMX KOMMEHCUPYIOLLMX YCTPOWCTB.

KomneHcauns TemnepaTtypHbIX AedopMaunin NpoucxXoguT 3a cHeT U3MEHEHWUS
OCEBOr0 HanpshkeHusi B 3allemreHHon Tpybe. [loaTtomy obnactb MpUMEHEHUs
TEennoBbIX ceTen 6e3 MOCTOAHHO [OENUCTBYHOLMX KOMMNEHCUPYIOLWMX YCTPONCTB

orpaHuyeHa 4onycTMMbIM NepenagoM TemnepaTyp £ .
CucTtembl Il rpynnbl NpUMEHSILOTCS, Kak MpaBuiio, B Crydasix, Korga Tpacca
COCTOWT M3 AJIMHHBIX MPAMOSIMHENHBIX Y4aCTKOB C 30HaMM 3alLemneHust L, .
MakcumanbHO  OOMyCTUMbLIM  nepenag  TemnepaTyp & C  y4eToM

npeaBapuTernbHOrO HarpeBa, 0ObIMHO MpUHUMAaeMOro paBHbiM 0,574, He OOorPKeH
npeBbiLLaTh:
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-
g i (B.13)
o

OTCIO,EI,a MaKCuMalibHad TemMrnepartypa TENoOHOCUTEnNA f‘l .
f o=+, (B.14)

roe @ pgon - AOMNYyCKaeMoe 0ceBoe HanpshxeHue B Tpybe, Himm < ;
o - KO3(PPMLMEHT NMHENHOro pacLumMpeHus ctanu, mm/m-°C;

E - mMoayrnb ynpyroctu matepuarna Tpyobl, H/mMm <

Mé - cnegyet npuHuMarth [# —£,), °C.
lpumep
OnpegennTb  MakcumarnbHyl0 TemnepaTtypy TennoHocuTens And npsiMoro

yuacTka npu [a]=137 HMM2 1 £, =y =10 °C.
CornacHo dopmyrie (B.5) gonyckaemble ocCeBble HanpsXeHWst COCTaBnsAloT
T pop =1,25:137 =171 Himm 2.
18171 10°
b= ————= =125 °C.
0012210

OTcroga makcumarnbsHas TemMmneparypa TenJIoHOCUTENA:

=8+ = 128410 =138 °C.

CucTtemsbl, oTHocAWmMecs Ko lla rpynne, - npegBapuTerbHbIN HAarpeB 40 3acCbINKK

TPYHTOM:
- MOHTMPYIOTCS W [0 3acbiMKM [PYHTOM HarpeBalTCcs [0 TemnepaTypbl

npeaBapuUTenbHOro Harpesa [fy . 1:

fo = : (B.15)

- TennomnpoBoAbl  3achbinalTcsd.  Temnepatypa  HarpeBa  [OSDkHa
nooaepXuBaTbCA [0 TMOMHOM 3acbiNKM WX TrpyHTOM. 3aTem TpybonpoBoabi

oxnaxgalTca 00 TemrepaTypbl MOHTaxa. B 3alulemneHHol 3oHe L, ypoBeHb

HanpskeHuin, H/mMm 2, Byget npubnmnsnTenbHO paBeH:

Ope = E ot 20107 (B.16)



roe & =& —ipy, °C.

3aTtem TennonpoBog HarpeBaeTcs 40 paboyen TemnepaTypbl.

B cuctemax, oTtHocaumxca k rpynne 16, npegycmaTtpuBaroT MNpUMEHEHNE
CTapTOBbIX KOMMEHCATOPOB.

Cuctema NOMHOCTLIO MOHTMPYETCS B TpaHLlee U 3acbiNaeTtcs rpyHToM (3a
NCKMIOYEHNEM MECT YCTaHOBKM CTapTOBbIX KOMMeHcaTopoB). 3aTemM cuctema
HarpeBaeTca A0 TemnepaTypbl, NpUM KOTOPOM BCE CTapTOBbLIE KOMMEHCATOPbI
3amblkatoTcs. [locne 4ero ocylwecTBhseTcsa WX 3aBapka. Takum obpasom,
CTapToBble KOMMEHcaTopbl cpabaTtbiBalOT OOWH pa3, Mocfie Yero cucTema
npeBpaLlaeTcs B Hepaspes3Hyld U KOMMEHcauus TemnepaTypHbIX pacLUMpPEHUN B
AanbHENLEeM OCYLLECTBIAETCA 3a CYET 3HAKOMEPEMEHHbIX OCEBbIX HanpshKeHWN
CXaTus - pacTSHKEHUS.

MakcumanbHO  AOMyCTUMOE  pacCTOsiHME, M, Mexgy  CTapToBbIMU

KOMI‘IeHcaTopaMVI cOocTaBhndeT

200F "

Fopg = o (0 = ol =15y 1073 BA7)
Fr

roe pr - yaenbHasi cuna TpeHus Ha eauHuLy AnvHbl Tpyobl, H/M.
MpumeHeHne koaddmumeHTa neperpysku - no 4.3.2;

F,r - nnowaab KonbLEeBOro cevyeHust Tpyobl, MM 2;
o - KOO(PPMLMEHT NMHENHOro pacLumMpeHus ctanu, Mm/m-°C;

E - Mogynb ynpyrocTu maTtepuana Tpyobl, Himm 2,
[vana3oH TemnepaTyp npeaBapuTENbHOIO HarpeBa, Npu KOTOPbIX MOXET ObITb
OCYLLUECTBIIEHa 3aBapKa:

Y. QPR o SV} (B.18)
' ' oy
: a
A L (B.19)
¥

dopmyna (B.18) ncxoant u3 SOCTMKEHMSA LOMYCTUMbIX OCEBbIX HAMpPsKEHUA B
XOrI04HOM COCTOSIHUM TpybonpoBoAda Nocre BbIMOSIHEHUS PacTsXKK, a dopmyna
(B.19) - n3 4OCTWXKEHMSA TaKKX e HanpshkeHun B pabovem cocTosiHuK. B nHtepeane

OT ipy. [0 tng MoBast iy, GyaeT yaoBNeTBOPSTh YCIOBUAM NPOYHOCTM.
i, - Temnepartypa, Npy KOTOPO MOHTUPYIOTCSA CTApTOBbIE KOMNEHCATOpbI.

Mpn npoekTpoBaHUM cregyeT Y4uTbiBaTb, 4YTO £, MOXET MU3MEHSTbCH B
npegenax OT Hyna (Npy ANMTENbHOW OCTaHOBKE HarpeBa CeTeBOM BoAbl) A0
pacyeTHOW TemnepaTypbl HapyXHOro BO34yxa, MpPUHMMaeMon ANs pacyeTta
oTonneHus (npu rnyéuHe npoknagkn meHee 0,7 m). [oaTomy pekomeHayeTcs

NpUHUMaTb iy, ONM3KO K cpeaHen, onpeaeneHHon no gopmyne (B.15).

C nomouwplo HarpeBa QOO0 TeMmnepaTypbl iny W 3aBapkyu CTapTOBOIO
KOMMeHcaTopa OCYLLECTBIISIETCA pacTskka TpybonpoBoaa Ha BENMUUUHY A,

_ D:Ejf'rp’f'c'r.x

M=k _— TE )

o (B.20)

CT.K



roe ‘&"31'[.1-[ Sipg L.

Ecnm no KOHCTPYKTMBHLIM COOBPaXeHUAM pacCTOsiHUE Mexdy CTapTOBbIMU
KOoMneHcaTopamu TpebyeTcs ymeHblwnTh, B chopmyny (B.20) BMecTo makcumarsnbHO

[0NYCTUMOrO 3HavyeHus1 L., . NoACTaBnsAeTCcs pearnbHoe.

lpumep

Onpegenvts  nNpedencHO  AOMYCTUMOE PacCTOsHME MeXady CTapTOBbIMU
KOMMNeHcaTopamn, TemnepaTtypy npeaBapuUTensHOro HarpeBa 1 BENMYNHY PaCTSHKKN
npwv cregyowmx MCXoaHbIX AaHHbIX. Tpybonposoa agnameTpom 426 MM C TOSMLLMHON
CTEHKW 7 MM C U3O0nAuUMen, HapyXHbl OuaMeTp Koxyxa usonauyum 560 mm,

nrowaab MNonepeyHoro cedeHust Tpyobl 92 cm<, matepuan - ctanb Mapku 20,
paesneHve B paboyem coctosHum 1,6 Ma, Hamborblwass TemnepaTtypa
TennoHocutens 130 °C, npu moHTaxe komneHcatopoB - 10 °C, Bec TpybonpoBoaa
C wu3onAuMerd M BOOOW C Y4eTOM KO3ahdMUMEHTOB neperpyskn 2122 H/m.
TpybonpoBoa nmeeT rmybuHy 3anoxeHns B rpyHTe Z =1,1 M, OKpY>XaloLLMA rPYHT -
Necok.

Onpepensiem gonyckaemoe oceBoe HanpshkeHve no gopmyrne (B.4):

4122
2(412+ 77 1,0

s S HE \/1,04 1148% - 0,4-148: 1,6 [ +1,D] =176.5

Ml a.

YaenbHas cuna TpeHns no gopmyrne (B.3) coctaenser:

Jgp =04[(1-0,5 0,5}1,2-15-1[]3 ‘11314560107 + 21221=112%4 H/m.
MpeoensHO JOoNyCcTMMOE pacCTosHUE MeXay CTapTOBbIMW KOMMEeHcaTtopamu -
no dopmyne (B.17)

Lo = — 2 [2:176.5-0,012-2:10% (130 - 1091072 | = 106 m.
11254

Temnepatypa npeaBapuTensHOro Harpeaa - no copmyne (B.18)

176.5
o= 4 : '1[:]3=83,5 °C:
T 0.012-2.0-10° ’
no ¢opmyne (B.19)
. 176.5
frp =25 =130 - <107 =565 °C.
0.012:2.0:10

Mpumem cpeaHee 3HaveHune iy =70 °C, Toraa oceBble HaNpPsKeHUs B pabovem
COCTOSIHUM COCTaBSAT:

g =0,012(130-70,2,0- 10% =144,0 MIIa < 176,5 MIIa .

Onpegensiem A7, no dopmyne (B.20)



0,25-11254-106
AL =106 001260 - = =746 mm,
20107 - 52

rne /Ay, =70-10=60 °C.
B NPaKTUKe MNPOEKTHbIX N MOHTa)XHbIX pa60T OOonyckaeTca ucnonb3oBaTb
I'IpI/l6J'II/1)KeHHbIe (bOpMyJ'IbI ana onpegeneHna pacyeTHoOro cXatna CTapToBOro

KomneHcaTopa AL, MM:

AL =058 —tfyopr M opr ™ (B.21)
= ':f‘n.x-[ _ﬁl':'D:lHT)LCT.KQI . (B.22)

B mMecTtax ycTaHOBKM CTapTOBbIX KOMMEHCATOPOB TENSONpoBOAbl OOMMKHbI
UMETb NPSAMOSIMHENHbIE Y4aCTKM OSIMHON HEe MeHee 12 M.

[N yMeHbLUeHVA BeNMYMHbI TPEeHUs TennonpoBoAa O MPYHT LOMycKaeTcs ero
06€epHYTb NONM3TUNEHOBOW MNIIEHKOMN.

TpaHLLe B MecTax yCTaHOBKW CTapTOBbIX KOMMEHCATOPOB creayeT 3acbinatb
TONMbKO MOCfe BbIMNOMHEHUS MpeaBapuUTENbHOMO  HarpeBa  TensonpoBoaa,
3aBepLUEHMS CBAPOYHbIX pabOoT M MOHTaXa CTbIKOBOrO COEAMHEHUS.

PaccTtosiHme oT CTapToBOro KoMneHcatopa 4O MecTa YCTaHOBKM OTBETBIIEHUS

[I0JDKHO ObITb He MeHee L. /3.

NMPUNOXEHUE I'. METOOUKA NMPOBEPKU
TENNOMPOBOAA HA YCTONYUBOCTb

MPUNOXXEHNE I

Kputnueckoe ycunme, H/m, oT Hambonee HEBLIFOAHOIO COMETaHMS BO3OEACTBUN
M Harpysok, Mpy KOTOPOM Hepas3pe3HOoW TennonpoBof TepsieT YCTOMYMBOCTb,
noAcYUTbIBaeTCst No dopmyre

R . = 1008 (r.1)
E

roe N - oceBoe cxvMatoLLee ycunue B Tpybe, H;
E - Mogynb ynpyrocTu maTtepuana Tpyobl, Himm 2

I - MOMEHT UHepLuMn TpyGbl, CM4;
i - HaYarnbHbIN U3rMb TPyObI, M:

L
frasi S (r.2)
200

Limr - ANVHa MeCTHOro usriba TennonpoBsoaa, M:

Bl
Lo =0lr.|—, (3

|71

rae || - aBcomoTHoe 3HauYeHMe BEMMUMHBI OCEBOTO CHMMALOLLETO YCUnms B Tpybe,
H.

BepTukanbHasi Harpyska, H/M, okasblBaeT CTabUnMaupyiollee BRUSIHUE W
onpegensetrcs no dopmyre



RCT = qr‘pj,rm'a * qu},FﬁH h 2Sn:;IJ;EtI»l:r'a ? Rlzrp, (r-4)

roe 4 rpymra - BEC IPYHTa Hag Tennonposodom, Him;
¢ myEe - BEC 1 M Tennonposoaa ¢ Boaow, H/m;

Semara - COBUMAOLAA CUNA, BO3HMKAIOLWASA B pesyrbTate AeiCTBUS JaBrieHns
rPyHTa B COCTOSAHUM NOKosA, H/Mm.

[na cny4aeB, KOra YpOBEHb CTOSIHWUA [PYHTOBbIX BOL HWKe [MyOuHbI
3anoXeHus Tennonposoaa:

Semmra = 0.592 Kitg oy

(r.6)

roe ‘Y - yoenbHbl Bec rpyHTa, Hm3 ;
Z - rmybuHa 3acbInKun No OTHOLLEHWIO K OCY TPyObl, M;

K - k0adhdmumMeHT aaBneHuns rpyHTa B cocTosiHum nokosi, £ =0,5;
©rp - YrON BHYTPEHHETO TPEHNS IPYHTa,

L)5 - HapyXHbIV ArameTp 060MoYKK, M.
OceBoe cxvmatowee ycunuve, H, B 3alemMneHHOM y4dacTke npsmon Tpybbl C
paBHOMEPHO pacnpeneneHHoOn BepTUKanbHOW Harpy3Kou:

N=-F, (Bl 107 A e DHEELT, (r.7)

roe . - NNowaab KonbLeBOro cevyeHus Tpyobl, MM 2;
o - KOA(PPMLMEHT NMHENHOro pacLumMpeHus ctanu, mm/m-°C;

E - mMoayrnb ynpyroctu matepuarna Tpyobl, H/mMm <

A - NPUHUMATDL PaBHbIM (£ =ty ), °C;

Tpac - PACTAMMBAIOLLEE OKPYXHOE HanpshkeHWe OT BHYTPEHHEro OaBrieHus,
Hmm<;

F - BHyTpeHHee fnasneHne, MMa;

Fm - nnowaab AencTBus BHyTpeHHero aasnexust (0,785 D,;?H ), MM 2

lMpumep

MpoBecTn npoBepky Tenronposoda auvametpoMm 159x4,5 MM, NPOSIOKEHHOrO
GeckaHanbHO, Ha YCTOMYMBOCTb MNpu Haubonee HeGNaronpusTHOM CoYeTaHuK
Harpy3ok M BO34encTBMIA. [na cnyyasi, Korga ypoBEHb CTOSIHUS TPYHTOBLIX BOA
HVDKE rNYOuHbI 3anoXeHnst TENoNpPoBOAaA.

OceBoe cxumaroLlee ycunve B 3allemrieHHon Tpybe

N = F (Bt 1072 =030 00 )+ PR ] =
H
= [2183(2-10° - 0,012-140- 107~ 0,3 26,7) +1,6:17662,5] = - 744262



ro et [P sy 2 SO
i 1T 744262

HayanbHbIn n3rmb Tpyobi:

4.2
f=’£‘” =___=0021wm.
200 200

Kputnyeckoe ycunme, npyv KOTOPOM 3alUEMIIEHHbIA  TEnsionpoBo4  MNpw
GeckaHaneHom Npoknagke TepseT YCTOMYNBOCTb:
10N 1107442627

;= 0.021=9630 H/m.
Xp Ef 2107 - 664 .4

R

Bec rpyHTa Hag TennonpoBogoM:

DI:?ETE
7 - 18000|1-0,25-
]

g = =4055 H/m.

0,252 3,14]

CpBuraoLlas cuna, BO3HUKaKOLWAs B pe3ynbTate JENCTBUSA LaBlieHUs rpyHTa B
COCTOSIHUM MOKOSI Npun & =35°:

Semmma = 0,592 2Kgtgw = 0,5:18000: 12 0,5:0,7 = 3150 H/m.

CrabunusmpytoLasi BepTukanbHas Harpy3ka

R.. i +G'Tp5rﬁm+2'gcu:sm = 4058+ 503+ 23150 =10861 H/m.

YcrnoBue yCTONUMBOCTN Fgp 7 Ry, T.. 10861>9630 H/M, BbiNonHsieTCs .

ECrM ypOBEHb [PYHTOBbLIX WM CE30HHBIX MOBEPXHOCTHLIX BOA (MaBOAOK,
NOATONMSEMbIE TEPPUTOPUM U T.N.) MOXET MOAHUMATLCA Bbille  MyBUHBbI
3anoxeHns 6eckaHanbHO MPOKMafbiBaeMbIX TenronpoBOAOB, T.e. CyLIeCTByeT
BEPOSITHOCTb BCAMbITVS TPYG MPU X OMOPOXHEHWM, HeobxoamMblii Bec bannacTa,
H/M, KOTOpbIi [O/MKEH COOBLMTL TEnnonpoBOAY HAAEXHYI OTpULIaTENbHYIO
nnaBy4ecTb, onpeaenseTcs no gopmyne

Rﬁa.n = KBCII:I‘ITI['G__.HIBIEBIQ']BCIEII -k Erpyiin tum, (r.8)



roe Kpom - KO3(MUMEHT YCTOMYMBOCTM MPOTMB BCMMbITUA. [MpuHMMaeTcs
paBHbIM: 1,10 - Npy nNepuoanyecKkn BbICOKOM YPOBHE FPYHTOBbLIX BOA WM npu
NpoKnagkax B 30Hax nogtonnsemMbix Tepputopuin; 1,15 - npu npoknagkax no
60noTUCTON MECTHOCTY;

“Ymumre: - YAETbHbIA BEC NYNbMbl (BOAbI U B3BELLEHHbIX YacTuL, rpyHTa), Him3 ;
Weerm - OOBEM NyMbMbl, BbITECHEHHOW TENMonpoBoaoM, M3 /m;
£ mpyeu - BEC 1 M Tennonposoaa 6e3 sogbl, Hiwm;

Fxn - BEC HEMOABWXHbLIX onop, H/m.
Mpn BepeHun BOMM3M 3emnsAHbIX paboT cpegHee paccTodHve  Mexay

TennoTtpaccon (npu AByxTpyOHOM npoknagke) m 6poBkoM oOTkoca X cregyet
onpeaensartb no gopmyne

15.4 7%
SRTAD TR

2 +0.25Z. (r.9)
EIKZ

o & o

B atoin dopmyre £y - KO3(PMUMEHT NaCCMBHOMO AABMEHUs!, NPUHUMAEMbIN
Ans necka pasHbim 3,0.

B 3aBucuMmocTM OT yrna HaknoHa ©OokoBoro oTkoca o (pucyHok [.1),

paccTosiHne X npuHMMaeTcs:

- npwu ctgee 20,5 - paBHBbIM paccTosHWMIO 40 BPOBKM OTKOCA;

- NPV BEpTUKaSbHbIX CTEHKaX U BbleMKe rpyHTa 6e3 kpennenun - X + 5(0,5 L1 +
0,01), m;

- NPV BepTUMKamnbHbIX CTEHKAX U BbleMKe MpyHTa C UCMONb30BaHNEM KpenmneHui
NPUHUMAETCs pacCTOsHUE OO MeCTa BbleMKW rpyHTa.

LT

L )

PucyHok .1

MpvBeaeHHble hopmyrbl cnpaBeanvBbl ANs Chyyasi, KOra BbleMKa rpyHTa
npousBoguTca Ha rmybuHy He 6onee 0,1 M nog nponoxeHHbIMM Tpybamu. B
NMPOTMBHOM Crly4ae HeobxoAMMO MpPOBOAUTL pacyeT C  MOMOLWpb  OBLLMX
aHanMTU4eCcKMx MeTodoB pacyeTa Ha YCTONYMBOCTb.

NMPUNOXEHUE O. METOOUKA I/ICI'IbITAHI/IIZ[
CTbIKOB TEM/OMNrPOBOAOOB C U3OJIALMUEN



U3 NEHOMNOJNNYPETAHA B
NONMNITUNEHOBOW OBOJTIOYKE

MPUNOXXEHNE O

0.1 HacTtosiwas wmeToaMka pacnpoCTpaHAETCA Ha WCNbITaHUA CTbIKOB
cTarnbHbIX TPYOONPOBOAOB C MHAYCTPUANbHON MNONIMMEPHON TEMMOM3ONSALNEN.

0.2 WcnbiTaHns  TepMOyCaXvBalLWMXCHA  3fIEMEHTOB AN 3adernku
TENMOM30NMPOBaHHbLIX CTbIKOB MPOBOAATCA Ha KOHTPOSbHbIX oObpasuax c
AnaMeTpoMm HapyxHomn o6ono4dkn Tpyobl 160 (200) mm Ha cTeHae (pucyHok [.1).

PucyHok 1.1 - CTeHA ANs ucnbiTaHUA TeNNOnNpoBOAOB B
yCnoBusix Nnoa3eMHON 6GecKaHaribHOM NPOKNagKu

3500
A 5—55

T N R

v,

1 - cucTema oxnaxaeHus; 2 - pparmeHT TennonpoBoda; 3 - HarpeBaTenb; 4 -
Kamepa; 5 - HaxuMHOe YCTPOWUCTBO; 6 - TPYHT; 7 - MEXaHu3M MpoTaAXKM; 8 -
pa3MelleHne TepMonap B kKamepe cTeHaa; 9 - Tennonsonsaumnsa KOHLEBbIX Y4aCTKOB;
10 - pa3meLLeHne Tepmonap Ha doparmeHTe TennonpoBogoB

PucyHok [.1 - CteHn Ons vChbiTaHUst TEMONPOBOAOB B YCMOBMSX MOO3€MHOM
GeckaHanbHoON Npoknagku



[.3 NcnblTaHns NpoBOAATCS NPU CREAYOLMX YCIOBUSIX:

- nepen UcnbiTaHem Tpyba BblAepKBaeTcs B TedeHne 24 4 npv TemnepaType
150 °C;

- NaBreHue rpyHTa Ha TennonpoBop (cTatuyeckoe + AnHammuyeckoe) - 18 kH/m

- BbITECHEHWE TPYyHTA COCTaBNSET 75 MM;

- CKOpOCTb X0Aa Bnepen U3onmpoBaHHon Tpyobl - 10 MM/MUH;

- CKOPOCTb X04a Hasag n3onnpoBaHHoM Tpyobl - 50 MM/MUH;

- u3onupoBaHHaa Tpyba wucnbiTbiBaeTca Ha 1000 UMKMOB, e LMKIOM
CUMTaeTCa OAVMH XOA4 Bnepes W OOVH XOh Hasag C MPOMEXYTOYHOW MPOBEPKOWN
LenocTHocTu TepmoycaxuBatowencsa mydprol 300, 600 n 1000 ymknos.

.4 OcHoBHble TpeboBaHMSA K UCTIbITAHUSAM:

- TemnepaTypHble W3MeHeHus WwBa OyayT cregoBaTb HOpMarnbHOMY 24-
YacoBOMY TeMnepaTypHOMY LiMKITy Ha MPOTSXEHUN BCEr0 OTONUTENBHOMO Neproaa;

- Npu OCTaHOBKE TEennoceTn TepMoycaxuBarLwasca Mydra OorpkHa
NPOTUBOCTOATL TeMnepaTypHbIM U3MEHEHUSIM HapyxHoro Bosayxa -40 °C n go 150
°C (meTannm4eckom Tpybbl);

- JONrOBEYHOCTb TepMOyCaxmBalLLenca MydTbl AoimkHa OblTb HE MeHee 25
ner;

- TeMneparypa Ha NOBEPXHOCTM TennonpoBoaa He forrkHa bbiTb 6onee 40 °C;

- B KayecTBe MaTepvarna 3acbinku, HaxodsLerocs B KOHTaKTe C Tpybow,
Ncnonb3yeTcsi Necok 6e3 OCTPbIX rPaHeN C MakCMMaribHbIM Pa3MepoM NECHNHOK He
6onee 4 mwm;

- KO93(PPMUMEHT TPEHUS N30NMPOBAHHOM TPYObl O FPYHT HAXOAUTCS B Npeaenax
0,15-0,65;

- OVHaMuM4ecKkue paguvarnbHble  Harpysky, Bbl3blBAaeMble  OBWKEHVEM
aBTOTPAHCMNOPTA, HE MPUBOAAT K YBESIMYEHMIO HArpy30K CBbILLE YAENbHOW Harpy3Ku
Ha NonMypeTaHOBYIO MEHY;

- N3rmbaloLMn MOMEHT He BbI3bIBAET MIIACTUMECKUX HaNPsHKEeHWA B CTaslbHOW
TpyOe;

- M30MMpOBaHHasi Mydra BOAOHENPOHMLLAEMA Ha MPOTSXKEHUN BCEro Cpoka
cnyx0obl Tpybonposoga.

NMPUNOXEHUE E. METOObIl U30NALUNU
CTbIKOB TEMNIOU3ONIUPOBAHHBIX TPYB U
®ACOHHbIX U3OENNA

NPUNOXEHNE E

E.1 3apenka CTbIKOBOro coeAuHEHUsI C MOMOLLBLIO 3reKTPOCBapHOMN
My Tbl



E.1.1 lNonuatuneHoBble MyTbl, NpUMEHsieMble Ans 3TOro crnocoba, MoryT
ObITb KaKk HEpa3beMHbIE, TaK N pa3beMHbIE.

E.1.2 PasbemHble MydTbl MPUMEHAIOTCH, Kak npasBurio, Mnpu pPeMOHTe
TpyGonpoBOoOOB M MOryT YCTaHaBMMBaTbCS MOCIie CBapku MeTannm4yeckoro
TpybonpoBoga C MOCneayloLlwen repMeTusaumen ropusoHTanbHOro wea MyqThbl
PYYHbIM 3KCTPYLAEPOM.

E.1.3 HepasbemHaa vunn pasbemHas Mydra pasMeLlaroTCa Ha npurerarowem
Kpae TpyObl.

E.1.4 Tocne cBapky 3a4MCTUTb MOBEPXHOCTb TPYObI, yaanuTb crion MY ¢
TOpLUEeBOr NoBepxHoCTU Tpy6 Ha rmybuHy 0o 30 MM, 3a4UCTUTE HaxgadHon Gymaron
NUNM MeTanmMyeckon LIETKOM U 006e3xupuTb NonuaTuneHoByo obonoyky Tpyb nog
MydqoTOW, COeAHUTbL NPOBOAHUKU cucTembl OK.

E.1.5 PaamecTutb MydTy No LEHTPY CTblka U yCaauTb MOOYepedHO ee Kpas
NpPONaHOBOW rOpPesikom.

E.1.6 T[pmBapuTb C MOMOLUBIO 3aKMagHOrO0 HarpeBaTenbHOro0 3reMeHTa
yCaXeHHYI0 4acTb KOXyXa U HaxoAsLLyCcs nog, Her 0605104Ky TpyObl.

E.1.7 lNpoBepuTb repMeTUHHOCTb KOXyXa OrNpeCcCOBKOWN.

E.1.8 3anuTb B 3apaHee NOArOTOBEHHbIE OTBEPCTUSI CMECb KOMMOHEHTOB
neHononuypeTaHa, OOXOATbCHA 3aBepLUEHMS1 peakuuu BCNEHMBaHUA W 3ajenatb
OTBEpPCTUS.

E.2 3apenka CTbIKOBOro cOeAMHEHUSI C MNOMOLbLID TepMOoycafo4HOMN
My TbI

E.2.1 Bce onepauum no wusonauMm CTblka TepmoycagoyHoW MydoTon, 3a
NCKIMIOYEHNEM [OMOSMHUTENbHON YCTAHOBKU aAre3mBHbIX [MOSioC, MaHXeToB U
aneKTponporpesa, aHanornyHbl E.1.

E.2.2 T[locne nogrotoBKM MOBEPXHOCTUM TpyObl M MydTbl aKTMBUPOBATb
NMOBEPXHOCTb NOMMATUNEHOBOW 0BOMOYKM NPONAHOBOMW ropesikom B MecTax nocagku
MYTbl U HAKNEUTb Ha Hee aare3vBHYIO NEHTY.

E.2.3 PaamecTutb MydTy No LEHTPY CTblka U yCaauTb MOoOYepensHO ee Kpas
nponaHoson ropesnkon. Nocne ycagkn mydgra nmeet 604ko0bpasHyo opmy.

E.2.4 lNocne ocTbiBaHUS NPOU3BOAUTCS OMNpeccoBKka MydThl, a 3aTeM 3anmBka
CMECW KOMIMOHEHTOB NeHonosnmypeTaHa.

E.3 3agenka CTbIKOBOro coeAMHeHMUs! C MOMOLLbLIO Pa3beMHOro KOXyxa

E.3.1 lNocne cBapku meTannMyecknx Tpyd 3a4ncTuTb UX NOBEPXHOCTb, YAANUTb
CINON neHononMypetTaHa C TOPLEBOM MOBEPXHOCTM, 3a4YUCTUTb M 00E3XpUTb
NonMaTUNEHOBYIO 0BOMOYKY Tpyd B MeCcTe CTbika, COEAWHUTb MPOBOAHUKMN
cuctembl OK.

E.3.2 [loMecTuTb Ha CTbIKOBOE COEAUHEHME Pa3beMHbIN KOXYX C HaxXIieCTOM Ha
Kpasi 060m04KkK, 3admKkCcupoBaTb ero 6aHgaxXHbIMKU NIEHTaMU U CaMOHape3aMu.

E.3.3 3amuTb B 3apaHee MNOArOTOBMEHHbIE OTBEPCTUS CMECb KOMMOHEHTOB
neHononuypeTaHa, AoOXOaTbCs 3aBepLUeHMsI peakuun BCMeHMBaHUA W 3ajenatb
OTBEPCTMS.

B KayecTBe TEnnon3onsLMOHHOro cnos MoryT NPUMEHATLCS
NeHoNoNMypeTaHoBbIE LUMMHAPLI UM CETMEHTDI.

E.3.4 Tluopousonauuio CTbIKOBOMO COEOMHEHUS Ha KOXyXe BbIMOMHUTb
TEpMOyCaMBaeMou FIEHTOMN.

MoapoOHbIe MHCTPYKL MK MO NPUMEHEHUIO MaTepnanoB ANs 3a4erkn CTbIKOBOrO
COefVHEHVs NpeaocTaBnseT dmpMa - NpousBoauTENb MPOAYKLMM M MOCTaBLLMK
MydoT.

MponssoauTenb TENSIOM30NMPOBaHHBLIX TPYD MM aTTecToBaHHasi CTPoOUTENbHas
opraHusauus MMerT MNpaBo NPUMEHATb APYryl0 TEXHOMOM 3aderiku CTbIKOBOro
COEAWHEHMS,  MNPOLUEALUYd  MCMbITaHUS M COMMAcoBaHHYK) CO  BCEMMU
3aMHTEepeCcoBaHHbIMW OpraHM3aLusiMu.



NMPUNOXEHUE XK. AKT NPUEMKU CACTEMDbI
oK (YBIAXHEHUA MNY U30NALUN)

MPUNOXXEHNE XK

O6pasey akTa



Mbl, HwWwXxenognmucasLmecAd, npenocTtaBuUTeENn
CTpOMTeJ'IbHOVI opraHmn3auummn

dompMbl

n aKcnnyaTupyroLLen
opraHusaumu

COCTaBMIMM HacTOAWMMA aKT MO pesynbTatam MpPOBEPKN TEXHUYECKOrO
COCTOSIHUA W WU3MEPEHUMN CMOHTUPOBAHHOW W nNpeacTaBfieHHOM K caadve
CUCTEMbI KOHTPOS YBMAXHEHMS NEHONONMYPETaHOBOWN U30NALUN.

1 TexHun4yeckue
XapaKTe pUCTMKM

ParoH Tennocetun

Homep npoekTa

Anpec yyacTka
TennoTpacchl

Homep marucTpanu

TexHonorusa
NpoKnagKn

dakTndeckaa AOnvHa
nopgaroLlero




TpybonpoBoga
(avwameTp) no

NCMONHUTENbHOMN
[AOKYMEHTaLun

dakTnyeckaa AOnvHa
obpatHoro

TpybonpoBoga
(avwameTp) no

NCMONHUTENbHOMN
AOKYMEHTaLun

2 Pe3ynbratsl
U3MepeHun

OrnekTpuyeckmne
ANVHbI  COEANHUTENBbHbBIX
kabenen ans
NOAKIMOYEHNS
N3MepUTENbHbIX
npnbopos

ConpoTusrneHue
n3onauum

N TOoYek
KOHTpONS

Mogaromi
Tpybonposog

ObpaTtHbIn
Tpybonposoa

Mogaromi
Tpybonposog

O6paTHbIN
Tpybonposog




ConpoTtuereHuve
KOHTPONbHbIX NPOBOAOB

[nvHa curHansHoOM NIMHUK
no NCMNONHUTENBbHOMN
AOKyMeHTaumu

[nMHa curHansHoOM NIMHUK

no pesynbraTam
n3mepeHun 6e3 yueTa
COeaVHUTENBbHbIX
kabenen

Obuasn drakTnyeckas
ONVHA CUrHanbHOW JMHUK
(c yueTom kabenen)

MSMepeHVIFI nposoguviiMCb C WMCNOJNb30BaHNEM
TecTepa nsondaunm Tmna

n pednekTomeTpa , ONUTENbHOCTb
TMna nvnynbca
CKOpPOCTb unm
yKOpoYeHne
3aknrouyeHue

CTpouTENbHO-MOHTaXHbIE PaboTbl MO CUCTEME KOHTPONS YBIIAXKHEHWS
U30NALMN BbINOSHEHbI (HEHYKHOE 3a4EepKHYTh):

. B MOTHOM & HE B TOSHOM & C OTKJIOHEHMEM OT NpoekTa
obbeme obbeme

3ameyvaHns, OTKIIOHEHMS OT npoekTa




Cuctema KoHTpons yBrnaxHeHus nsonsauunu: NPUHATA.

MNoanucu
OoT CTpOUTENBHON OT dmpmbl Ot 3KCNIyaTUpyoLen
opraHusaumu opraHusauuu

NMPUNOXEHUE U. BUBJNTUOINPA®UA

MPUNOXXEHNE U

[1]1 PO_10-400-01 Hopmbl pacyeTa Ha MPOYHOCTb TPyOOMpoBOAOB TEMfOBbIX
ceTen

[2]0B6 _03-75-94 TllpaBuna ycTponctBa W 6e3onacHon akcnnyaTauum
TpybGonpoBoaoB napa 1 ropsiyen Boabl

[3]1PO_34.03.201-97 [lpaBuna TexHukn ©e3onacHOCTM Mpu 3KCnnyaTauum
TennomMexaHm4eckoro o6opyaoBaHNs ANEKTPUYECKUX CTaHL M N TENSIOBbIX CEeTEN

[4] "Mopsagok HakonneHus, TPaHCNOPTMPOBKN, 06E3BpEXMBAHMA N 3aXOPOHEHNS
TOKCUYHbIX MPOMbILLNIEHHbIX OTX0A0B (CaHuTapHble npaBsuna)" N 3183-84

[5]1PO 10-249-98 Hopwmbl pacyeTa Ha MNPOYHOCTb CTaLMOHAPHbIX KOTMOB WU
TpybGonposBoaoB napa ropsvyen Boabl

YK 621.643-034.14:621.3.048-036(83.74)
KnioyeBble crioBa: ceTu Tennosble, nNpokrnagka 6eckaHanbHasA, TpyoObl
cTasnbHble, U30MALMA U3 NeHononmypeTaHa, oboroyka nonmMaTUNeHoBas

OnNEKTPOHHbIN TEKCT AOKYMEHTA
noarotosrneH AO "Kogekc" n cBepeH no:
odmumnansHoe n3gaHue

M.: Tocctpon Poccum, I'YTT LM, 2003
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