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Benenune

Pedopma Tennocuabxenus Canxr-TlerepGypra nposogurcs B pamkax DHepreTuaeckol crparerms Poccum
Ha niepuon 1o 2030 r., yreepyxaenHoit Pacnopsuxeruem Ipasurensersa PO ot 13.11.2009 Ne 1715-p.

Pernonansuetii  merommyeckmii  pokymenr  «Ycrpoiicreo  TemnoBelX  cere B CaHKT-
Ilerepbypre» paspaboTaH COI7ACHO pEINEHHIO HOCTOAHHOM KOMHCCHH IO TOPOLCKOMY  XO3SHCTBY,
IpajoCTPOMTENBCTBY M 3€MeNbHbIM BompocaMm 3axonopatensHoro Cobpanus Capxt-Ilerep6ypra (myHkT 1
nporokona ot 04.06.2009 Ne 80), npunsroMy nocne NpPOBEAEHMS PACIHMPEHHOTO 3aCe]aHMA KOMHCCHH TIO
sonpocy «O cocrosanu  TemnocereBoro xossHersa Caukr-Ilerepbypran. JIOKyMEHT  COOTBETCIBYET
nelicreyromuM QefepaibHbM HOpMaM M 3akoHam Poccuiickoii Depepauus, a TalOKe TEpPHTOPHAIBHBIM
HOpMaM 1 3akonaM Canxr-Ilerepbypra.

B noxymenTte peanvzoBaHB! nonoxeHus cnenyronmx PepepanbHbIX 3aKOHOB Poccuiickoit Penepauyu:
«O noxxapHo# 6esonacnocTu» [1]; «O npomenineHHOH 6€301aCHOCTH OTIACHBIX TIPOU3BOIACTBEHHEIX OOBEKTORY
[2]; «'panocTponTensHelii koaexc Poccutickoii @enepatm» [3]; «O6 oxpane oxpyxaromieii cpene» [4]; «O
TEeXHUYECKOM peryaupoBauyu» [51; «O6 sneprocbepeskeHHH H O MOBBIIEHUH 3HEPreTUHECKOH 3G (PeKTHRHOCTH
M O BHECEHMM M3MEHeHMIl B OTHEebHblEe 3aKOHOJAATeNbHEIE akThl Poccuiickoii ®enmepauym» [6]; «O
TerocHaOxernum» [7]; «Texuuueckudl pernmameHT o TpebGoBaHusax mnoxapHod Oesomacnoct» [8];
«Texuydeckuii persaMenT o 6€30MaCHOCTH 30aHUHA U coopykeHHID [9], a Takxe « TeXHIUeCKoro perjiaMeHra o
6esomacHocTM  cereil rasopacupemeneHus M Trasonorpebnenua», yreepxkaedHoro IocraHoBieHHeM
IIpaBurenscTra PO [10].

JIOKYMEHT CONepoKUT TIONOXKeHHs, HaNpaBleHHbIe Ha JOCTIDKeHHE Leflell TEXHMIEeCKOTO peryaHpOBaHus,
TIOJIOKEHHU, OTCYTCTBYIOIIME B JAEHCTBYIOUMX ¢enepaibHbIX HOPMAarMBax i npuMeHenus B Cawxr-
Tlerepbypre, yuurTbiBatOMIHE NPUPOMHO-KIIMMATHYECKHE, COLMANbHBIE OCOGEHHOCTH H 3KOHOMHYECKHE
BO3MOXHOCTH Tropojia Xak cyowekra Poccuiickoit degepanym, a Tak ke NONOXKEHHA MO KadecTBy
TerurocHabkeHus ropofia A1g obecriedeH s cpoka CimyxOs! TEINOBhIX ceTeit 30-50 ner.

TTono)keHMs HACTOSMIETO PETMOHAIIBHOTO METONMYECKOTO JOKYMEHT4 MOIYT ObITh HCTIONB30BAHBI UL
pa3paboTKM CTAHAAPTOR CaMOPETyIMPYEMBIX OpraHM3aLii.

Joxyment paspaboran Canxr-IlerepOyprcxiM rocyAapcTBEHHBIM MONUTEXHUYSCKMM YHHBEPCHTETOM
(orBercTBeHHbN ucnonsurens HW. Barun, npu ygactun: AM. Pyackoro, JYO. Paiiuyka, A.A. Ilonosuua,

B.3. Beannukuna, A.C. I'opmkosa).
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PETNOHAJILHEIIT METOJIVMYECKWI TOKYMEHT

YCTPOMCTBO TEILIOBBIX CETEN B CAHKT-IETEPBYPI'E

DESIGNING AND INSTALLATION OF HEAT SUPPLY SYSTEM IN SAINT-PETERSBURG

1 O6aacTe npEMenennst

Hacrosmuii JOKYMEHT pacnpOCTPaHsIOTCs Ha
Teropbie cet ropoaa Cauxr-IlerepOypra (co Bce-
MH CONYTCTBYIOINMMH KOHCTPYKLIMSIMH) OT BBIXOJ-
HBIX 3aHOPHBIX 3aJBHKEeK (HCKIIIOYas MX) KOJUIEKTO-
POB HCTOYHMKA TEIUIOTHI MIM OT HAPYXHBIX CTEH
HCTOYHHKA TEINOTH! 10 HHANBURYAIbHBIX TETUIOBBIX
TIYHKTOB, 30aHWH H coopysxeHud, ¢ paboueli TeMne-
patypoii TemnoHocuress He Gonee 150 °C u paGo-
YuM fAaBneHHeM (M30biTouHbIM) He Gonee 1,6 Mla,
COZEPXKHUT PEKOMEHIALNH IO NPOEKTHPOBAHHUIO HC-
TOYHUKOB TeIUIa, BHYTPHAOMOBHIX TPYOONIPOBOXOB
U CHCTEM TemnocHabXeHHT B LEJIOM B YACTH MX CO-
BMECTHOH paboThl ¢ TEMNOBBIMM CETAMH, HeobHXo-
omMbie W1 obecrredenus TpebyeMoro kadecTBa M
CPOKOB CITY’KOB!I TEIIOBBIX CeTeit.

B nokymeHTe coiepikarcs yka3aHHs 1o YCT-
POHCTBY HOBBIX ¥ PEKOHCTPYMPYEMBIX TETUIOBBIX
cereii Cankr-TleTepbypra s TeXHMYECKHX 3aKa3-
YMKOB, NPOSKTUPOBIIVKOB, SKCTISPTHBIX OpraHu3a-
LM, cTpoyuTeneit, HAA30PHBIX U 3KCIUTyaTHUPYIOIIMX
oprauuzaliiif, a TalXoKe NPOM3BONUTENCH, nocTaB-
Jasonmx o60pyAOBaHME M MATepHanbl Ul CHCTEM
TerurocHabxenus Cauxt-Ilerepbypra.

BrimonHenue MONOKeHWH HacTosliero AOKYy-
MeHTa ofecreyMBaeT BHICOKMIA YPOBEHb KauecTBa
paborT M MaTepHaloB IIPH YCTPOHCTBE TEILIOBBIX
cereii, obecrieuuBatoInyil TpeOyeMBiit CPOK CIYKOB!
ceTell, B yCNOBMSX 4acTOM CMEHH! JIML B CHCTEME:
«CobcrrenHyk — 3akasunk — [ompsmuux — IIpous-
BOJHTEIIb).

2 HopMaTHBHbIE CCHIIIKH

B HacTOsliieM JOKYMEHTE WCIIO/b30BaHb!
HOPMAaTHBHbBIE CCBUIKM HA CTaHAApTHI, IEPEedeHb KO-
TOPBIX TIPUBEAEH B MPHIOKEHUH A.

3 Obo3aayeHus H COKpaleHNAs

I'BC — ropsiiee BogocHabxkeHuHe
UTI1 - vouBUyatbHBIH TETUIOBOH ITYHKT

OJIK — onepaTuBHbIH AUCTAHLMOHHEMA KOH-
TpONb

OITO — onacHs1 POU3BOACTBEHHBIN 0OBEKT

[ITY — nenononuyperaH

TlpenusonuporanHsie (31EMEHTH) — B MHIY-
CTpUaIbHOH TEIUIOBOH M30JLALHH U3 NEHOONIHype-
TaHa B MONWAITHICHOBOM (M3 MONM3TUNEHA HU3KOI0
HAaBJIeHWST) WM CTAMHHOH (M3 TOHKOIMCTOBOH OIUH-
KOBaHHOM CTAIM) 3alMTHOMN 060109Ke

CKY - cunpdoHHOE XOMNEHCAUHOHHOE
YCTPOHCTEO

T3I1 — Tero2eKTpOIeHTpab

IITTI — ueHTpanbHLIH TENNOBOH MyHKT

LTHS — Long-Term Hydrostatic Stability,
JIONITOGPOYHask THMAPOCTATHYECKas YCTOHYHMBOCTb —
CnocoGHOCTs TIPENATCTBOBATE HCTEHEHMIO JKMIKO-
CTH 10/ BIMAHUEM I'PABUTALHOHHOMN CHITHI

PE-RT - Polyethylene of Raised Temperature
resistance, HONMMATHAEH C MOBHINEHHBIM TeMIiepa-
TYPHBIM COIPOTHBJIEHUEM H YCTOMYMBOCTBIO K CTa-
peH#Io

PE-X — Cross-linked Polyethylene, ciurerii
TIONMATHNEH WM TIONMATHAECH BBICOKOMH TUIOTHOCTH
C IEPEKPECTHBIMM CBA3IMU

SDR — Standard Dimensional Ratio, ctan-
IapTHOe pasMepHOe OTHOoLIeHMe — Oe3pazMepHas
BeNTMYMHE, YHCIEHHO paBHAs OTHOIIEHHIO HOMM-
HaNBHOTO HApY)KHOTO AMameTrpa TpyOBl K HOMM-
HaJlbHOM TOMIIMHE CTEHKH

4 O0mue NOJ0MKEeBHA

4.1 Teonormueckue H TI'HAPOJOTHYECKHE
yciaoBusi Tepparopar Cankr-Ilerep6ypra

Teonormueckie U rMAPONOTHYECKHE YCIIOBHA
Teppuropum Casxr-TlerepOypra sBmfioTcs CnOX-
HLIMM ¥ HEONarONpUSTHHIMH JJs CTPOHMTENbCTBA
BCJIEACTBHE IUIOCKOTO peibeda, 3aTPyAHEHHBIX yc-
TIOBMH CTOKAa MOBEPXHOCTHBIX BOJ, HagW4Mi HEO.-
HOPOAHOHM TOMIM CNabbiX TPYHTOB, BBICOKOIO
YPOBHsI TOA3EMHBLIX BOZ, ONACHOTO IS 3[AHMN U
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COOPYEHMIi Pa3sBUTHS reOJMHAMHYECKMX N TEXHO-
TEHHBIX NPOUECCOB U ABRCHMN.

TeonuHaMHYEeCKHe NPOUECCH, CBA3aHHBIE C
BO3ACHCTBUEM TIOBEPXHOCTHBIX M TOA3EMHBIX BOJ,
BbI3bIBAOMIMX  3abonauuBaHMe, MEXaHWYECKY1O0
cyddo3uo TPYHTA, TIBIBYHHbIC SBJICHHUSA, Pa3BUTHE
KapCTOBBIX ITyCTOT, BOPOHOK ¥ IPOBAa/IOB, a Taloke
TIpOLieCCH, CBS3aHHEBIE c NIPOMEP3aHUEM-
OTTauBaHUEM TPYHTOB (MOPO3HOE Iy4EHHe, Hpo-
caikKa TIpY OTTaHMBaHMY) ¥ JAp. OKA3bIBAIOT 3HAYH-
TENBHOE BJIUAHHE Ha YCIOBHUS CTPOMTENLCTBA U SKC-
TUIyaTali 30aHHH B COOPYXKEHHH.

B palioHax crapoil 3acTpoiikm y9acTky, CHO-
JKEHHBIE TOPGHOM, MorpeGeHs! HOJ CIOSMY BaMBIThIX
M HACHIMHBIX TPYHTOB Pa3IM4HOro cocrara. bonot-
Hble (GuoreHubie) orioxenua (Topd, 3atopdosan-
HBle TPYHTH U TPYHTBI C NPHMECHIO PACTHTEIbHEIX
OCTATKOB) 3aJleraioT B GopMe NOBEPXHOCTHBIX CJIOEB
H JIUH3, MOITHOCTh KOTOPbIX B CPERHEM COCTaBIIET
1-3 M.

I'mpporeonorydueckuie YCJIOBHS TePpHTOPHH
Cankr-IlerepOypra upesBpdafino cinoxibsl. B ee
npefeNax pacnpocTpaHeHs! BEPXOBOAKA, TPYHTOBRIE
BOZBI, MEXILIACTOBbIEC NOI3EMHbIE BOIPI, Ha IOT€ H
3ariane, B NPUIOPONHON 30HE TaKOKe TPELUMHHHIE U
KapCTOBHIE BOJBI.

T'pyHTOBbIE BOMBI conepiKarcs B CHOAX TEXHO-
FeHHbIX TIPYHTOB, O3€PDHO-MOPCKHMX H O3€pHO-
JIEAHUKOBBIX OTIO)KeHHUH. BepxoBozka obpasyercs
IIPEMMYILIECTBEHHO B CJIOSX TEXHOTEHHBIX IPYHTOR,
OHa B HEKOTOPHIX COyYasdxX arpeccdBHA IO OTHOLIE-
HHIO k OeToHy. YpOBEeHb I'PYHTOBBIX BOJ KpYTJIbIi
rof BblcOkMi (OOBIUHO He HKe 2 M OT HHEBHOM
TIOBEPXHOCTH), BO BIAXKHBIE CE30HBI FOAA OH JOCTH-
raer nosepxHocTy rpyHTa. CezoHHHEe KonebaHHs
YPOBHA IPYHTOBBIX BOH, KaK INPaBWIO, HE3HAYM-
TenbHB! (B mpeAenax 1-2 M). Xmmuueckud cocras
IPYHTOBEIX BOJ, M3MEHYMB, OH 3aBHUCHT OT CE€30Ha
rona (06WILHOCTH aTMOC(EPHEIX OCANKOB), COCTaRa
TIPOMCTOKOB, TEXHMYECKOTO COCTOSHHUA KaHanu3a-
LYY, HAJTMYASA CBANOK M OTBAJIOB TPYHTA M TEXHOJIO-
FHYECKHX OTXOA0B.

TIpy ODpOEKTHPOBAHMHM U CTPOUTENHCTBE He-
00Xx01MO 06A3aTENPHO YUUTHIBATh BCE BblEe 000-
3Ha4YEHHbIE (AKTOPHl CJOKHBIX TEOJIOTHUECKUX H
MAPONOrHYecKuX ycsoBuil. ONHUM M3 OCHOBOMONA-
ralolHx NPHHIMNOB A KOHCTPYMPOBaHHS TeIL1o-
Boix cetell B Cankr-IlerepOypre mosmkna sBISATHCS
CTOHPOLEHTHas TAAPOH30AALMA HOA3EMHEIX TpY6o-
MpOBOJIOB, KaK Ha MOMEHT CAauM OOBEKTa, TaKk U B
TeYeHHe BCETo Cpoka 3kciuTyatanuy. KauecrseHHas
rugpounsonsaims obecneduBaeTcs BHIONHEHHEM pe-
KOMEHaMH HACTOAILETO JOKYMEHTA IIPM TIPOEKTH-
POBaHMH, CTPOMUTENLCTBE U SKCIUTYaTalMH TEIIOBBIX
ceTei, a TaloKe NPH TIPOU3BOACTBE UX IEMEHTOB.

Ilpu obmapyxeHMM BO BpeMs HpPOBEAECHMA
TEONIOTHYECKHX H TEOJEe3MYeCKMX H3bICKaHui Ha

TEPPHTOPUM, NpEAHA3HAYECHHON AJ1 MPOKNIAAKA Te-
nnoBpIX cereil (B TOM uMcie CTPORTENbHBIX KOHCT-
pyKiuii), IpOCaNOYHBIX, 3aTOP(OBAHHBIX Cynece.
HACBHIHBIX (TEXHOTEHHOTO XapaKTepa), a Taxke
cmabbIX BOAOHACHHNEHHBIX IPYHTOB Heobxoaumo
yuuTeIBaTh Tpebopamms 12.17 u 12.18 CHull 41-02
u nonoxexus 6.7 CHull 2.05.02.

4.2 Cucrema IEeHTPAJIH30BRHHOTO0
Tenjiocaabxxennn Canxr-Ilerepbypra

CucremMa LieHTpaIM30BaHHOIO TerwlocHabie-
Hua Cankr-TlerepOypra, cymectBytouas 6onee 100
JieT, sBiieTca ORHOM M3 KpynHelunx B Mupe Ten-
JocHabxenne ocymectsiercs or TOL U korenp-
HBIX pa3IuyHOH MOLHOCTH.

CyniecTBylomme CTPYKTYpBl CUCTEM LeHTpa-
JIN30BAHHOTO TEIUIOCHAO)KEeHHs {(CXeM TeIIOBbIX
ceteli, abOHEHTCKIX BBOAOB H BHYTPUIOMOBBIX CHC-
TE€M OTOIUIEHHA M Topsdero BOHOCHabxeHMs) Mo-
paneHO B ¢u3pyecku yerapenu. Io nansbiM Komu-
TeTa 70 3HEPreTHKE H MHXEHEPHOMY obecneve o
Canxr-Tlerep6ypra na 2008 r. 25 % Tpy6onpoBoaos
TEMJIOBBIX CETeH ropofa MMeeT CPOK SKCILTyaTaluH
6onee 25 ner, 26 % TpyGONPOBONOB TEIUIOBBIX Ce-
TeH MMEET CpPOK SKCIuTyatanuu 15-25 ner (u3noe-
HBl ¥ TpeOyeT MONHOM 3aMeHEI), NIPH 3TOM C Kak-
ABIM FOAOM HM3HOC TEIUIOBBIX ceTell ropona yBenH-
yuBaerca. i mpeomosieHns YBENHYEHMS H3HOCA
HEOOXOHMO €XEerofHO MPOBOMMTH 3aMEHy He Me-
Hee 400 kM TpyOONPOBOAOE.

CdopmupoBasiiecs K HACTOALIEMY BpEMEHH
CIDYKTYpPEl ~ CHCTEM  teivlocHabenmus  CaHkr-
Iletep6ypra He YHOBAETBOPAIOT CIEAYIOIMM OC-
HOBHBIM TpeGOBaHMAM IO:

1) HapexHocTH TenocHabxenus.

C 60-x rogos XX peka OCHOBHO#M HHIYCTPH-
anbHOH TeruousonsuMell ajs TpyOOnpoBOHOB Ten-
NOBBIX ceTei Obina Tennou3oMILus H3 apMoneHobe-
ToHa. IIpakTHka nokasana, yTo B CHOMXKHBIX THAPO-
reonoruueckux ycnopusx Cankr-IlerepOypra, npu
aKTHBHO¥M BHECHIHMCH KOPpO3HH, AEEKTH HA TEILIO-
BRIX CETAX B APMONEHOOETOHHOH TEIIOH3OJIILMH
NOABJINOTCA yKE B TedeHue neppeix 10-T1 net skc-
TUTyaTaluy.

B Canxr-Tlerepbypre ¢ xomma XX Bexa, ¢
Y4E€TOM MHUPOBOTO OIbITA, CTal¥ TNPUMEHATHCA
cTanbHpie Tpy6onpoBoan B MHRycTpuamsHOM ITITY
M30/UMH ¢ ruaposamuTHoil obonouxoii. K coxa-
JIEHHMIO, Ka4eCTBO HOBBIX TEIUIOBBIX ceTeil Ha AaH-
HbI MOMEHT MO-TIPEXHEMY OCTAeTCA HEBBICOKHM.
IIpm sTOM rapaHTHM HOAPAAYHKA U NPOH3BOLUTENS
NPEAN30JUPOBAHHBIX 3J1IEMEHTOB TeIJIOTPAcC, Kak
TIPaBWIO, HE IPEBLIHAIOT 5 NeT, YTO He TIPOTHBOpE-
yut I'OCT 30732, HO 3TOrO, Kak NOKAa3hIBaeT Npak-
THKa, Hepocrarouro, Tak kak I'OCT 30732 paspaba-
ThiBaIcd 6e3 ydera KOHKPETHLIX PErHOHANLHBIX



(xIMMaTHYeCKMX, TEONOTHHeCKUX M THAPONOTHHE-
cxux) ocobeHHOCTEH.

Husxoe kauectBo cTambhbix TPy® u IHIY
M30/UIMM TpH BIMsHWM (axropoB BHewmHe# u
BHYTpeHHell KOppO3MM NPUBOJUT K TOBBIINEHHOH
aBapHIfHOCTH TENNOBHIX CETEH H COKPAIEHMIO Cpo-
Ka 6e3aBapuifHoli SKCILTyaTaliHHy TSIUIOBLIX ceTel 1o
10-1u ner.

2) besonacHoCTM JJIs HaceNeHMs ¥ OKpYy-
JKaroLei cpegpl.

TIpn npopsiBax Tpy60onpoBOAOB TEILIOBOl ce-
TH Topsyas BOJA NHOTaZacT B MOABANK! XKMIBIX HO-
MOB (lLieHTpajibHas 4acTh rOpoXa), IPOUCXOIUT 3a-
TOIUIGHHUE 3ENEeHbIX ['a30HOB, TIEMIEXOJHBIX TPOTYya-
POB, JBOPOBELIX HPOE3NOB U aBTOMOOWILHBIX JOPOT,
4TO MPUBOJMT K CTyJasM TPABMHPOBAHHIO ropsyeit
BOZOH xmTeNel ropoza.

3) ObGecneueH o mpaB IpaxiaH U BHIIIONHE-
HVIO JOTOBOPHBIX 0Ds3aTeNbCTB Nepes HaceleHHeM
W JpYTHMH HOTpeOHTENAMH Ha KaueCTBeHHOe bec-
nepeboitsoe TerocHabxeHue.

4) ObecnieyeHinto SKOHOMIMMECKOH dbdexTyn-
HOCTH TPAHCIIOPTHPOBKY U NOTpebIeHNs Tera.

ADOOHEHTCKME YCTAaHOBKM MPHCOEAMHAIOTCS K
TEIUIOMATHCTpaAIM, Kak HpaBWio, Oe3 mpoMexy-
TOYHBIX Y3JIOB ynpasieHusd. Tpaxchopmaima Tem-
IepaTyphl Ha OTOIUIEHHE B OCHOBHOM OCYLIECTBILA-
€TCH DIEBATOPHLIMH Y3JIAMH, PACTIONOXEHHRIMH B
noABanax 3zauuil. B pesynsrare cucreMa okKasbiBa-
€Tcs HeAOCTATOYHO Pery/HMpyeMoi 110 THIpaBiude-
CKMM ¥ TETUTOBBIM PeXHUMAaM, YTO NPHUBOIUT K HeKa-
YyecTBeHHOMY M HedaddeKkTuBHOMY TeruocHabxe-
HMIO.

BonbmuncTBO TpyOONpOBOAOB TEIUIOBOH Ce-
TH, TIPOJIO’KSHHBIE B TPOLLIOM CTONETHH, HMEIOT
HU3K09))EKTHBHYIO THAPO- H TEIUIOBYIO H30JIALIMIO,
410 CHocOOCTBYeT HE TONBKO TPOABIEHHIO AKTHB-
HOM HapyiXHOH KOppO3uHM METalIM4ecKuX Tpybo-
TIPOBOZOB, HO H OONBITMM TEIUIOBSIM NOTEPAM TPy
TPaHCNOPTHPOBKE TEIJIOHOCUTENS TOTPEOUTENSM.

Tlpn ompeneneHMy TEXHWYECKOH mONMTHKH
TEXHHYECKHM 3aKa3YMKOM, A TaK ke IPH IPOeKTH-
POBaHMY, CTPOMUTENLCTBE, PEKOHCTPYKIIMH M 9KC-
TLTYaTauHi COBPEMEHHbIX CHCTEM TEIUI0CHAOMeHUA
Canxr-Tlerepbypra cnemyer pyKOBOACTBOBATLCH
nonoxeHuamy 6 CHull 41-02, TloctanosneHuem
IIpapurensctBa Canxr-Iletepbypra ot 25.12.2007
Ne 1661 [11], a Tatoke ciaeAyIOMEMH IPUHIMIAMHE:

~ NIpAMEHeHWe  MHOFOKOHTYPHBIX  CX€M
TPaHCHOPTHPOBKM TeTUla MOTPeGHTENAM, NPHIOTOB-
nenne I'BC B Mecrax norpebnenus yepes aBToMaTH-
3uponanHble LTTT1, asTomaTnzuposantsie UTII npn
LIleHTpanu30BaHHOM TefutocHabxkenuu ot TOI u
KOTELHBIX MOLIHOCTRIO cBbime 50 MBT;

—~ KOMOHHHMpOBaHHas BHIPaGOTKA TEILUIOBOH H
SNEKTPUYECKOH BHEPrHM JUA KOTENbHBIX MOIJHO-
crb10 oT 12 MBT 1 BhUTIE;
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— NpHMEHEHHE ACLEHTPAAM30BAHHOTO TEmio-
cHabxkeHns B palioHax ¢ OOBeKTHBHO JOPOTMM NOA-
IUDOYEHHEM X 1ICHTPANM30BAHHBIM TEIUIOBBIM Ce-
TAM;

— obecneuenue GecnepeboitHoro TerocHat-
JKeHMs noTpedurenell BO BpeMs CTPOWTENHCTBA M
PEKOHCTPYKUMH TENNOBBIX ceTel, a Tatoxe obecne-
YeHWe BKCIUTyaTally TeIUIOBBIX cereil Oe3 oTkino-
yerys [BC B MexoTomMTeNbHbIH Neprox;

~— CHIDKGHME PACUETHBIX TEMIIEPATYp Temo-
HOCUTE/S B CTOSKAX JHIBIX 371aHKl M BO BHEIIHUX
TpybompoBogax TemwioBOH ceTM (Ho TEmnoBOro
TIYHKT4) IpH PEKOHCTPYKIMH WIM HOBOM CTpPOH-
TEJLCTBE JKITBIX KBApTajiOB B 30He TEIUIOCHaOXe-
HMst JIeLIeHTPaTH30BaHHOTO TEIUIOHCTOYHMKA;

— IIpHUMEHEHMe Ha TEILIOBBIX CeTSIX U BO BHYT-
PHUIOMOBBIX CHCTEMAX TPYOOIIPOBOLOB M3 aHTHKOP-
PO3UIHBEIX MaTEpHaNnoB, COBPEMEHHOHN 3allOpHOH
apMaTypsl 1 KOMIGHCAIOHHOr0 060pyA0BaHUs;

— npuMeHeHHe (O BO3MOXHOCTH) KQNbLIEBbIX
cxeM OOBf3KM MAarHCTpaibHBIX TpYOOIPOBOMOB
KBapTAaJoOB U TEIUIOBBIX 30H TeIUIOCHA0KOHN;

— PEKOHCTPYKUMA [O/DKHA OCYMISCTBISTBCS
KOMIUIEKCHO UL BCEX 37IEMEHTOB CHCTEMBI TEmjio-
cHaboxerns (TemrooOMeHHOE B HacocHoe ofopyno-
BanMe Ha ucrounmkax, I{TT1 u UTII, HapyxHsie Te-
ILI0BLIEC CETH M BHYTPHIOMOBEIE CHCTEMBI);

— ocHaillleHMe BCEX 37jaHuil NpH PEKOHCTPYK-
LMK apToMaTH3upoBaHsbive WTTL;

— CTPOMTENLCTBO B CTapoil (LEHTpanbHOH)
YaCTH TOPoAa (TIPH PEKOHCTPYKIMM KBapTana B e-
JIOM) BHYTPHKBapTANBHBIX ABTOMATH3HPOBAaHHBIX
ITII nna tpancdopMamyy TeMNEpaTypbl TEIUIOHO-
CHTENS U BO3MOMKHOrO (43 YCROBHH TIPpOKnamlal NOoA-
3eMHbIX KOMMYHuKaimi) npurorosnesus I BC npu
LEeHTpaTH30BaHHOM TennocHabienmm or TOIl u
KOTEIbHBIX MOIHOCTHIO cBblme 50 MBT;

—~ PpEKOHCTPYKIpsS CYIECTBYIOUMIMX MeJIKUX
CHCTEM UEHTPATM30BAHHOTO TEIUIOCHAOXEHHs C Ne-
PEBOAOM KOTEJbHLIX M BHYTPHOOMOBHIX CHCTEM Ha
KONMYECTBEHHOE ¥ Ka4eCTBEHHO-KOJIM4eCTBEHHOE
pery/mpoBaHue CHCTEM TerocHabxeHus
€ OKBAPTHPHLIM ABTOMATHM3NPOBAHHBIM paclpele-
JISHHEM TeIIOHOCHTeIS,;

— CTPOMTENLCTBO JELEHTPAIM3OBAHHBIX Tell-
JIOHCTOYHUKOB HpH PEKOHCTPYKIMH WIH HOBOM
CTPOMTENBCTBE 37jaHM HA OCHOBE TEXHMKO-
9KOHOMHMYIECKOro ODOCHOBAHNUS Y OLIEHKH BO3JEHCT-
BHS Ha OKPYXAIOLIYFO CPEe/Y;

— TIpUMEHEHVe TEeXHONOTMHM TeIIOrKAPOH30-
JUTLMM CTaIBHBIX TPYGONPOBOAOB, obecreymBaro-
eH cpok cy>kOp! TeIUIoBBIX ceTel B TedeHne 30-Tu
JIET;

~ 0DocHOBAaHME CPOKA OSKCIUTyaTaludH He Me-
pee 30-TM 7n1eT, CPOKOB TapaHTHMH MNOAPAXYMKA M
npousBoaMTeNd He mMeHee 10-THM JeT UM OCHOBHBIX
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NpeAM3ONIMPOBAHHbIX 3NEMEHTOB TEIUIOBOH CETH
(Tpy0bi, hacoHHBIE H3NENNs, HENOABHIKHEIE OTIOPHI,
CKY, zanopHas apmaTypa) Hanuuuem HeoOXonu-
MBIX NIOKYMEHTOB O KauecTBe (CepTH(MKATOB, pas-
pelieH i Ha NPUMEHEHNe, NacOpTOR, aKTOB U OT-
YETOB O JIAGOPATOPHBIX M KOHTPONBHLIX MCHBLITAHH-
AX), MONTBEPKAAIOINUX COOTBEICTBHE HCHCTBYIO-
LM HOPMATHBHBIM TpeDOBaHUAM.

Texnvugeckue pemeHNs NPU CTPOUTENHCTBE
HAH PEKOHCTPYKIMM CHCTEM TEIUIOCHAOXKEHHs
JOJUKHBl NIPUHAMATECA Ha OCHOBE TEXHMKO-
3KOHOMHYECKMX OOOCHOBaHMH ¢ 00S3aTEeNBHBIM
Y4E€TOM MEpONpPHATHH 110 SHEProcOepesKeHHIO.

Ilepeuenr 06BEKTOB M TEXHONOTHH, HMeEIO-
IDHX BBICOKYIO 3JHeprerudeckyio 3QdeKTHBHOCTS,
OCYIECTBJICHUEe HWHBECTHIMI B CO3JlaHHE KOTOPBIX
SBJAETCA OCHOBAHWMEM IS HPEIOCTABICHUS HHBE-
CTHLIIOHHOTO HAaJIOTOBOTO KpeXuTa, yreepxaeH ITo-
cranosnenneM Ilpasutensctea PP or 12.07.2011
Ne 562 [12].

OT xayecTBa MarMCTpanbHBIX H paclpelieNd-
TEJBHBIX TETUIOBBIX ceTell ropona, SABIAIOLIUXCA
OIIO, 3aBucHT ypoBeHb NPOMBIILICHHOH be3onac-
HOCTH H COOTBETCTBEHHO YpPOBeHb 06€30macHOCTH
TIPOKUBAHMS HACENCHHS.

B coorBercTBuu ¢ «MeromudeckuMu peko-
MEeHJAUMIMK TI0 OCYMISCTBICHMIO HASHTUUKAIIH
ONAcHBIX  NIPOM3BOACTBEHHBIX  OOBEKTOB»  OT
05.08.2008 [13] B xayectre OIIO «Yuyactox TpySo-
TIPOBOZAOR TEIUIOCETH» HjeHTHOHUMpYOTCS Tpydo-
fIpOBOJIBL BOJBI ¢ TeMmepaTypoit Boasl Gonee 115 °C
(xpoMe OBITOBBIX YCTAaHOBOK U ceTel).

Bee npegmsonupoBaHHBIE 37E€MEHTHl TEILIO-
Tpaccsl (Tpy6nl, aconneie m3nemusa, CKY, samop-
Hasl apMaTypa), IpHMeHsieMble I3 YCTpOHCTBa Ten-
soBo# cetu B Canxr-TlerepGypre, uaeHTuduumpye-
Mol B kauecte OI1O, HO/DKHBI UMETH pa3pelicHUe
Poctexnanzopa Ha MpUMeHEHWE, B KOTOPOM YKa3bi-
BaeTCs, YTO TEIUIOTMAPOM3OIHPOBAHHbIC U3NENN C
Tennomsonaimer 13 IITY npuromus! pjis mpuMeHe-
HMA B TEMROBEHIX ceTax IV kaTeropuu B rumporeosno-
THYECKUX YCJIOBHAX C BBICOKHMM YPOBHEM TIDYHTO-
BBIX BOZ.

Tlpu ycrpoiicTee TennoBeIX ceTel obsa3atesnb-
HBIM ycnoBueM obecnedeHus TpeSyeMoro kauecTsa
paboT ¥ MaTepualioB U €ro COXpaHeHHEM B TEUCHHE
BCEro CpoKa CIyKOBI ABAETCS KOHTPONbL KAauecTsa
CO CTOpOHHI 3aHHTEPECOBAHHBLIX YYACTHHKOB IIpO-
necca crpourenscTBa. OCHOBHBIMH KOHTpPOIUPYIO-
UMMM MHCTAHUMSIMH SBIAIOTCS TEXHMYECKHE OTAe-
JIBl, OCYIIECTBISIOIHE (YHKIMH CTPOUTENBHOTO
KOHTpOIISl TeXHHUECKOTO 3aKa3uMKa, AeHCTByloImMe
B cootsercTBuM ¢ IloctaHopnenuem IlpaBurenber-
Ba P® 01 21.06.2010 Ne 468 [14].

Ha ostane crpouTesnbcTBa TeEIUIOBas CeTh
IOJ/DKHA ObITh TIOABEPTHYTa KOHTPOILHBIM HCILITA-

HMAM C HEABI0 YCTAHOBJEHMA COOTBETCTBHA TEMNO-
BOI CETU NMPOEKTHO}M N WUCTIONHMTENHHONH AOKYyMEH-
Taumu. KOHTposbHBIE HCIIBITAHHA NOJDKHA TPOBO-
IUTh aTTECTOBAHHAS WCTIbITaTellbHas JiabopaTopus
(cMm. mpunoxkenue B).

Cesepo-3anagHoe ynpasnenune Pocrexnapzo-
pa OCYLIECTBJET JOMYCK B 3KCIUTyaTallHiO TOTOBOH
TeIuoBOH ceTH. B cooTBercTBym ¢ npuxazom Poc-
TexHanzopa ot 07.04.2008 Ne 212 [15] paspeienue
Ha JOMYyCK B SKCIDTyaTalMIO BbLOaeTcs IMOCHe Npo-
BECPKH HaJIAI#sd Y TEXHWYCCKOIO 3aKasuMKa nbo
6ana”conepxatesns Bceli HEOOXORMMOH MPOEKTHOH
M HCHOJHUTENFHON AOKYMCHTALlHHY, B TOM 4HCHEC
JOKYMEHTOB, (PHKCHPYIOIIMX NpOBeAeHMue KOHTPO-
151, IPEMYCMOTPEHHOTO HACTOAIIUM JOKYMEHTOM.

S TpeGoBanus K NPOEKTHPOBAHUIO
TEeNJIOBBIX ceTel

5.1 OcnoBable TpeGoBaHHS K NPOEKTHOMH
u paboueii JOKyMeHETADNA

5.1.1 lIpoexTHast m padodas NOKYMEHTaRUs
HA CTPONTERLCTBO  TEILNOBOii cern

Pa3paborka npoekToB TEMIOBBIX CeTed A
Canxr-TlerepOypra npoH3BOIUTCSA B COOTBETCTBUM C
TpeboBaHNIMH JeHCTBYIOMIX HOPMaTHBHO-
TeXHUYECKOH HOKYMEHTalUMH, NOJIOXKeHUl HacTos-
10ero JOKYMEHTa, PYKOROICTB TIO NPOEKTHPOBAHMIO
TEIOBEIX ceTel, a Taioke ambOOMOB M KaTanoros
Jetaneil u u3fenyi, YTBEPAACHHBIX JUI1 IPHMEHE-
HUsS OPraHM3alMsIMH, OCYIIECTBISIONMMM CTPOH-
TeNbCTBO. Bce Ma3MeHeHUs B 4epTexkax, Heobxomm-
MOCTB KOTOPBIX BBUIBMJIACH B HpOLIECCe CTPOMTENh-
CTBa, BOJDKHE! OHITE COTJIACOBaHbl C MPOEKTHOH Op-
rapusanueil — aBTopoM IpoOeKTa.

TIpoekr Tennoroii ceTu AOIDKEH COOTBETCTRO-
BaTh «IJoIOXKEHMIO O COCTaBe Pa3sfiesioB IPOEKTHOM
JIOKYMEHTALMK K TPeOOBAHMIX K HX COZCPIKAHUION,
yrBepxnensHomy Ilocranosnenmem IlpaBurennber-
Ba P® ot 16.02.2008 Ne 87 [16], xak 1 auHEHHOTO
00beKTa KaUTabHOIO CTPOMTENbCTBRA.

OcHosHbie TpefGoBaHMs K TIPOeKTHOHR U pabo-
yeil moxymentaumu ompegemser I'OCT P 21.1101.
OcnoBHzle Tpebopauus Kk pabodeli noKyMeHTaUMH U
rpadudgeckoil YacTH NPOEKTHOH NOKyMEHTAlHU Te-
mioBsIX cereit ompenmenstor I'OCT21.605 #u
I'OCT 21.110.

Pexomennmyemslii cocTaB DPOEKTHOH JOKY-
MEHTALMH HA CTPOMTENBCTBO TEIUIOBOH CETH:

1) HosichurenpHas 3amKcKa;

2) TIpoekT moyock OTBOAR,;

3) Texnonoruyeckyie ¥ KOHCTPYKTUBHbIE pe-

MIEeHHA TETUIOBOH CETH;

4) TIpoekT OpraHM3alMi CTPOMTENbCTBA,

5) MeponpusTuss o OXpaHe OKpy»Karomei

cpes;

6) Cmera Ha CTPOUTENLCTBO



CocTaR NpoeKTHON AOKyMEHTaluy no Tpebo-
BAHUIO TEXHNUIECKOTO 3aKa34YMKA MOXKET JOMONHATL-
€3 B 3aBHCMMOCTH OT YCIOBMiII KOHKPETHOTO O0bEK-
Ta B paMkax ykaszaHuii Iloctanopnenus Hpasurens-
ctBa PO ot 16.02.2008 Ne 87 [16].

B xauecTBe npunoxeHuii kK NIPOEKTHOH [OKY-
MEHTal} OTHETBHHIMH TOMaMHM MOTYT OBITb npes-
cTaBieHsl «OT4eT 06 MIDKEHePHBIX M3BICKAHHAX» H
«IIpoekT TexHONOrHYecKoro pernaMeHta obpaine-
HHA €O CTPOUTEBLHBIMM OTXONAMMY.

Pexomennmyemsiii coctaB paboueil NOKyMeH-
Talyy Ha CTPOMTENLCTBO TEMNOBOM CETH:

1) Tennomexanwdeckue peIIEHHMs TeTUIOBBIX

cereii;

2) ApXHTEKTYypHO-CTPOUTENbHBIE peLICHNUS;

3) Boccranosnenue OnaroycrpoiicTsa;

4) Texnonornyecxuii pernameHT obpauienms
CO CTPOUTEJILHBIMM OTXOJIAMH;

S) Cucrema onepaTHBHOTO JHCTAHLHOHHOTO
KOHTPOJISL COCTOSIHMA H30MSLMH TeIU1OBOH
ceTy;

6) 3amuTa OT 3/NEKTPOXUMHYECKOH KOpPpO-
3UH, IPOTEKTOPHAS 3amuTa GYTIIPOB;

7) Cmera Ha CTPOUTENLCTBO.

B xauectse mpwnoxenus K paboueil mOKy-
MEHTallM OTHENbHLIM TOMOM MOMeT OHTh mpen-
crasneHa «BenoMocth 06beMOB paboTy.

IlpoexTrpoBanue 3maHWi, cTpoeHMii M CO-
OpY>KeHMi, BXOJALIHMX B HHPPACTPYKTYPY TerUIOBOM
CETH, PEKOMEHIYETCS BBINOJHATE OTAENbHBIMYI HPO-
€KTaMH.

5.1.2 Ilpoexrnas m paGodast AOKymeHTa-
M5 HA PEKOHCTPYKIHIO TellJI0BOil ceTH

OcHoBHBIe TpeboBaHUA K NMPOeKTHOH u pabo-
yeill JOKYMEHTallMM Ha PEKOHCTPYKIMIO TeIoBOH
CETH TaKye XKe, KaK ¥ Ha CTPOUTEBCTBO.
PexoMenmyemplii cOCTaB IPOSKTHOH JOKY-
MEHTalMH Ha PEKOHCTPYKLMIO TeIUIOBOH ceTH:
1) IoscHuTenpRAs 3aTIHCKA;
2) Texnonorgueckue U KOHCTPYKTUBHBIE pe-
HIEHHS TEIUIOBOI CeTH;

3) IpoekT opraHu3aiyiy CTPONTENbCTRA;

4) TlpoexT oprawmzamuu paboT 0o cHocy
(IeMOHTa)Ky) TEIUIOBOH CETH;

5) Meponpustia mo oOXpaHe OKpykaiomejt
CpeZsl;

6) Cmerta Ha CTPOMTENLCTRO.

Tlo 3amanmio TennocuaGxatolmeli opraHmsa-

M (WK TEXHMIECKOro 3aKa3yMKa) IpOeKTHas HO-

KYMEHTaLMs HA PEKOHCTPYKILMIO MOXeET OBITh Bbl-
TIOJHEHA B COKPAIIEHHOM COCTaBe:

1) IloscHuTenbHas 3amucka (C ONMCAHUEM

TEXHOAOTHYECKHX H KOHCTPYKTHUBHEIX Pe-
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wenuii, obocsoBanueM BEIGOpa aHanora
ANs COCTaBJICHHSI CMEThI, COTIOCTaBHMOTO ¢
TIPOEKTHPYEMBIM O0BEKTOM);

2) IlpoexT opranuzaiiv CTPOMTEIbLCTRA,

3) Cmera Ha CTPOMTENHLCTBO (NIPH YCHOBYH,
4To BCe HeobxomuMele 3atparsl OymyT y4-
TEHH! B CMETHOH JNOKyMEHTAIlM{, MOTYT
ORITH HCTIONB30BaHb! O0BEKTHI AHATIONH)

B coxpamesneM cOCTaBe NPOEKTHas JOKY-
MEHTaIs He MOXKET PacCMaTpHBaThCi B KauecTBe
OPOEKTa-aHaNora, a TAIOKe NPOXOAUTH (B ciy4yae
HeoOXOHMOCTH) roCyJapCTBEHHYIO SKCNIEPTH3Y.

Pexomennyemsiii coctas paboyeil JOKymMeH-
TAlUK HAa PEKOHCTPYKIHIO TEILIOBOH CETH COOTBET-
CTBYeT cocTaBy pabouell HOKYMEHTaUMH Ha CTPOH-
TeALCTBO, NpHBeAeHHOMY B 5.1.1 nactosimero no-
KYMEHTA.

5.2 Cxemsl TenJocHaOXKeRns

CymecTByIOIHe THIIOBblE TEXHONOIMYEcKue
CXeMBl IpHCOeMHeHus NoTpebuteneil X cHcTEMaM
terwiocHabxenms Cankr-Tlerepbypra, opueHTHpO-
BaHel HAa  Ka4yeCTBEHHBIH ¥  KadeCTBEHHO-
KONMYECTBEHHBIH IPaQUK PETYNMPOBaHUS TEMI00T-
MyCKa.

Onmmm 13 BakHeIX (akTOpoB SPGPEKTHBHOIO
Pa3sBHTHA CHCTEMB! TEIUIONOTPEONIEHHMA, KOMILISKC-
HOJ aBTOMaTH3alMM U dHeprocOGepexxeHus, npuMe-
HEHWsl COBPEMEHHBIX MaTEepHanoB, 000pydOBaHH H
TEXHOJNOIHi, CyIIecTBYIOWIMX Ha OTEYECTBEHHOM M
MHPOBOM pHIHKAX, SBJAETCS MNEPEXOf TEeIIoCcHad-
JKEHMs 3/laHMi K MHOTOKOHTYPHOH CXeMe nprcoe-
Aunenus (C MOMOIIBK) TerwiooOMeHHOro obopyno-
BaHWs — TIPA HE3aBHCUMOM CXeMe, ¢ TIOMOLIBIO CMe-
CHUTEJIbHBIX HaCOCOB — IIPH 3aBHCHMOH cXeMe) my-
TeM opraHmsaumM aBToMatusuposaHHbix I[TI1 u
HUTIL

Tlpn pemenmu Bompoca 0 UenecootpasHOCTH
TIPUMEHEHUA MHOTOKOHTYPHOJI CXeMBl TIPHCOEIBHE-
Hud N4 CyIecTIByiomeif uacTH Topoja U nepenex-
THBHBIX 30H HOBOTO CTPOHTENBLCTBA JOJDKHBI ObITH
PaccMOTpEHH pasiuyHbIe (PaKTOpEl C YYETOM 3KO-
HOMMYECKMX M TeXHUHeCKMX OCOOEHHOCTefl, Takux
KaK BO3MOXKHO® YBEJMUSHHE MeKTponoTpebnerms u
pacxoja XOJOXHOH BOIBL.

PaboTa cucTeMsl TeMIOCHa0XEeHHA IO MHOTO-
KOHTYPHOH cXeme TIPUCOeTMHEeH s TI03BOJIHT:

— u3MEHHTh (TpaHCHOpPMHpPOBaTh) TeMNepa-
TYpHBIA Ipaduk perypoBaHHs TEIUIOBOH Harpys-
KH, TO €CTh CHU3HUTh PACUETHYIO TEMIIEpATypy B MO-
JalomeM TpyOOHpoBoje TEIIOBOH CETH BO BTOPOM
KOHTYpe, CHIKEHHE TEeMIIepaTypsl IO3BOJUT TIpH-
MEHATh TPYOONPOBOAB! U3 aHTHKOPPO3MIHBIX Mare-
puanor, b0 CHU3UTH CKOPOCTh KOPPO3MHM CTallb-
HBIX TpyOONpPOBOAOB;
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~ OPUMEHMTb KONHYECTBEHHOE pErynupoBa-
HHS TEIUIOBOH Harpysks B cucTeMe TerulocHabxe-
HM4;

— YMEHBLIMTb Ha MCTOYHMKE TeIUIOCHAGKeHUs
(TOIl, xorenpnas) pacxon DSHEKTPOIHEPTUH Ha
TPaHCHOPTHPOBKY TEIIOH >HEpPruH K NoTpeGute-
JM;

— TIOBBICHTH Ha HJINTENbHBIA epHOZ Ka4€ECTBO
OTOIUIEHMs B 3JaHHIX PAasIMJHOro HA3HAYEHHs 3a
CYeT PE3KOTO COKPAILCHMs OTIIOXKEHMI Ha BHYTpeH-
HUX TIOBEPXHOCTSIX BHYTPHUAOMOBHIX TpyGompoBo-
ZI0B M TETUIONCIIONB3YIOUIHX PUOOPOB;

~ YMEHBIIMTH 9SKCIUTyaTallHOHHBIC 3aTpPaThl
9KCIUIyaTalMOHHBIX JKWIMINHBIX OpraHu3alui Ha
NPOBENEHNE IIPOMBIBOK BHYTPHAOMOBOH CHUCTEMBI
OTOILIEHHUSL.

YacToTHOE peryJHpOBaHHE NOJKHO IIpHMe-
HAThCS HA MCTOYHMKAX TeiUTocHabeHWsi M Hacoc-
HBIX CTAaHIMAX IS BCeX IPYIl HAaCOCHBIX YCTAHO-
BOK C HH3KOBOJLTHHIMHM  3JIEKTPOIBUTATEIIMMU.
TIpyMeHeHHe YaCTOTHOIO PErysiiTopa B HACOCHOM
YCTAHOBKE TeIUIOBOTO IyHKTa JAaeT 3KOHOMMIO
SHEpPrud B TOM ciydae, Korna paboune Xapakrepu-
CTHKHM HACOCHOH YCTAHOBKH H XapaKTepHUCTUKH CHC-
TeMbl TeIUIOCHaOKeHHS! HE COOTBETCTBYIOT IpYT
apyry.

Ilpy mpoOEKTUPOBaHMM CHCTEM TernocHabke-
HHU4 B HeLleHTpambHbix paiioHax Cankr-IlerepOypra
HeobxonuMo YUUTHIBaTh NONOYKEHHS
TCH 30-305-2002 Cankt-IleTepbypr, B mucropude-
CKH  CHOXKHMBIIMXCS  paloHax ~—  [OJIOKEHHA
TCH 30-306-2002 Canxt-Tletep6ypr.

Tlpu NpOEKTUPOBaHUM M CTPOUTENILLTBE CHC-
TeM TeIocHabke I HKUNbIX # OOINeCTBENHBIX BhI-
COTHBIX 30aHWH clenyeT YHMTHIBATH IOJOYKEHHS
PM/ 31-04-2008 Canxr-Tletepbypr.

Ilpu TpOeKTHPOBAHUM CTPOUTENHCTBE H pe-
KOBCTPYKUMH TEIUIOBBIX ceTeil HeoGxomuMo mpemy-
cMaTpHBaTh MeponpuaTHa 1o obecneyeHnro Gecrne-
peboiiHoro TemnocHaOxeHna noTpebuteneli, kak
OpaBWIO, CTPOUTENHCTBO BPEMEHHBIX TEILIONPOBO-
ZOB.

B mecrax maccoBoro cxomneHus moned, B
30HEe TPOTYapoB M HaOMBHLIX JOpOXKEK Heobxoaumo
NIpeyCMaTpHBaTh NOA3EMHYIO IIPOKIIAZKY TeIUIOBO#
CeTH B JXkeNe300eTOHHOM KaHaie Wi B (yTispe.
Ha reppuropmiax NeTckux JOMKOIBHBIX, MKOJIbHBIX
U NeyeOHO-NPOPHNAKTUIECKUX YIPEeXIeHHH HeoO-
XOOHUMO NpeXyCMaTpHBaTh NMOA3EMHYIO NPOKIAAKY
TEIUIOBOH CeT# B MOHOJIMTHOM JKeJe300eTOHHOM
KaHane ¢ THAPOM3ONALMEH B COOTBETCTBUM C 9.3
CHuIl 41-02.

Tlpr npoexrupoBanum bGeckanasbHOH InIpo-
KJIaIKM TEIUIOBbIX ceTeil TEIUIOTIPOBOAB! JOJDKHDI
YKIaAbIBATBCS HA MECYaHOE OCHOBAHWE TPH HECY-
mei cnocobHocTH rpyHToB He Menee 0,15 MIla.

B cnabex rpysrax ¢ secywieil cnocoGHOCTHIO Menee
0,15 MIia pexomeHAyeTCs YCTPOHCTBO NCKYCCTREHHO-
TO OCHOBaHuA B cooTBercTsrM ¢ 12.17 CHull 41-02.

IIpm mpoexTupoBaHMK TPOKJIAOKH TEILIOBOY
CET! MOJ JXEHE3HBIMH, ABTOMOOMIBLHBIMH, Maruct-
panbHBIMM A0pOTaMH, YJHilaMy M IIpoe3fiaMH Heob-
X0AuMO YyumThiBath Tpebomamma 9.11 u 12.18
CHull 41-02.

MuHUManbHYIO INyOHHY 3anoxeHus Tpyb B
3eMJie, CuMTas OT HH3a JOPOXKHOTO MOKPHITHA IO
BEpXa MOAMSTIIEHOBOH 000NOuUKU TpyOBl, CIexyeT
NpuHUMATh He MeHee 0,5 M BHe NpeAetoB npoesxeil
gactd ¥ 0,6 M — B Npefienax npoesmxel 4acTH, CUU-
Tas 10 BEpXa M30/LMM B COOTBETCTBUH ¢ 4.48
CI141-105,

5.3 Pacuernbie TeMOepaTypHble IapaMeTphbl

B XX Bexe (B coBeTckuil nepuom), UCXOs U3
YCIOBHH OCBOEHUS NPOMBIIUICHHOCTHIO MaTepHa-
0B, OOOpYAOBaHMA TEIUIOM30NILHOHHON KOHCT-
PYKIMM TPyOONIpPOBOHOB 1 PacieToB, IPOESKTUPO-
BAaH\A ¥ CTPOUTE/LCTBA HEHTPANH30BaHHBIX CHCTEM
TerocHabkenns ObUM HOPMATHMBHO IIPHHATHL Clie-
HYIOL}e YCIOBHA:

~ [N CUCTEeM TeIUIOCHAGKEHUS YCTAHOBJIEH-
HOM MoimHocTH N0 15 MBT — kayecTBeHHOE WM
KOJIMYECTBEHHOE PEryHPOBaHHE TEIUIOOTIYCKA N0
rpaduxy Temmeparyp 95/70 °C;

— [N CHCTEM TeIIOCHAOKEeHUS yCTAHOBJEH-
HOM MoWHocTH cBbime 15 MBT —~ KauecTBeHHOE
PETYIHPOBaHHE TEMIOOTHYCKa no rpaduxy Temile-
patyp 150/70 °C.

Jonyckanoch npuMEHeHHe MPOM3BOAHBIX OT
9THX TpaduKOB I8 PeryJIMpOBaHUA TEIUIOOTIYCKA,
HO pacyeTHas TeMmeparypa B obpaTHoM Tpybonpo-
BOZe BCeraa npuamManacs 70 °C. Tipuuem Temnepa-
Typa B o6paTHoM TpyGonposoze Oblla NpHHATA Ta-
KuM 00pa3oM, uToObl MCKIMIOYMTH 3amep3aHue 00-
paTHBIX TPYOOMpPOBONOB BCEX BHAOB TNPOKNAAKHA H
OOpaTHBIX CTOSIKOB B HOABaNaX W Ha JIECTHHYHBIX
KIETKAX 3MaHuH.

B coBpeMeHHBIX YCAOBMAX CHCTEMa LEHTpa-
ny3osafHOre TemwnocHabxenmus Cauxr-IlerepOypra
OopueHTHpOBaga Ha pabory mo rpaduxy 150-
70(75) °C (co cpesxo#t mpu 130 °C) Ba BBIXOAE M3
TOLl # xotembHbIX. Ilpn TeMiepaType TemIOHOCH-
Tesa B 00paTHOM TpyGonposoge, pasHoii 65 °C, no-
naua sopnl Ha I'BC mpomssommres u3 obpaTHoro
Tpybo1poBOza.

Pacniopsoxernem Komutera no 3Heprerske H
HIkeHepHoMy obecneuenmio Cankr-IlerepGypra or
05.09.2001 Ne23 [17] ycraHOBneHO npeaesbHOE
3HaYeHHe TEMIEPaTyPhl TEIJIOHOCHTES IPH TIPOBE-
nenun B Canxr-TlerepOypre MCrbITaHuii BOASHBIX
TEIUIOBBIX CETEH, HAXONSAIIMXCS B SKCIUTyaTalM, Ha
MaKCHMAIbHYIO pabouyio TeMnepaTypy TerioHOCH-



TeNs, Y4uThHiBas CreneHb GU3NYECKOro U3HOCA, CPo-
KM ¥ YCNOBHA OKCIUTyaTallMd BOASHBIX TEIUIOBBIX
ceredl, B NE/ITX CHIDKEHUS REPOATHOCTH BO3HMKHO-
BEHMS aBapUHHBIX CMTyauu# IpH IPOBEAEHMHM HC-
nbITauuii ceteid, a umenuo 110 °C,

HusxoremnepaTypHoe 1eHTpalu30BaHHOE Te~
1wocuabxeHne SKOHOMHYECKH BEIMOAHO B YCTIOBHAX
Pa3BHTOTO KOMIUIEKCHOTO TeruocHadkerus (¢ ueH-
TPanu30BaHHMMMI ¥ NeleHTPaNN30BaHHBIME HCTOU-
HHMKaM¥) B CTpaHaxX ¢ MSTKOH Terutoif sumoi. Chu-
JKEHHE TEeMIIEPaTyphl MOAABAEMOro TEIUIOHOCHTENS
MI03BOJIYET CHIDKATL NOTEPH TEIUIa B TEIUIOBOH cetH,
co37aBaTh HEOOXONMMEIC YCHOBUS UL PasBHTHA
JELIeHTPATM30BAHHBIX HCTOUHUKOB TeIUIOBOH 3Hep-
THM, TaKMX KaK NTMKOBBIC Ta30Bbie KOTENbHBIC U reo-
TepManibHble TEIUIOBhle HacocHeie ycTaHoBku. Ha-
npumep, B @PuHnaauy {4004 LeHTPaTbHOTO Telllo-
cHaxenus — 44 %) Temneparypa NOJaBaEMOro Te-
TWIoHOcuTeNs cocraenser 75-85 °C, B Jamuu (gons
LEHTPaNbHOro TeruiocHabxenus — 55 %) — 65-
55°C.

B coBpeMeHHEIX cucTeMax TerulocHabxenus
ClieflyeT OTAABaTh NPEATIONTEHHE TIOIMMEPHEIM Ma-
TepuanaM, IJii 4ero HeoOXODUMO CHIDXEHME pac-
YETHBIX TEMIIEPATYpP TETUIOHOCHTEN B CTOAKAX JKM-
JIBIX 34aHMH M BO BHEUIHMX TpyOONPOBOAX TEIUIO-
BOH CETH, B IEPBYIO O4YepeNib, Ml CHCTEM TeIUlo-
cHaOxeHMs yeTaHOBASHHOR Momuocts no 15 MBr,
a4 TAaKKe B KBAPTAIBHBIX TEIUVIOBBIX CETAX mnocne
IITTI npm MHOTOKOHTYpHBIX cxemax. Ilpm 3TOM
NIPHMEHEHHE TIONMMEPHBIX TPy0 ¢ y4eToM MX ruf-
PABIIMYECKOr0 CONPOTHBIEHMA II03BOJLIET YMEHb-
WaTh PacyeTHBIH JHAaMeTp TPyOOmpoOBOAOB MO OT-
HOUICHMIO K MeTalulHueckuM TpybonpoBoaaM, a
TAIOKE COKPAINATh 32TPaThl HA YCTPOMCTBO KOMNEH~
CalyH TEMIIEPATYPHBIX HANPSUKEHMH.

Ilpu nNpoexTHPOBaHUHM 3AaHWH HEOOXOAUMO
npeAycMaTpUBaTh OTaljMBAEMbIC TIOHBAIB M JIECT-
HUYHbIC KAETKH, 9TO TN03BOJIMT CHH3UTH PACUETHYIO
TemmnepaTrypy B obpatHom TpyGonposope B CaHkT-
Ilerepbypre u ero npuropogax ¢ 70 mo 55°C, a
PacueTHYIO Temileparypy B CTOSKaX BHYTPHAOMO-
Boii cucremsl ¢ 95 no 75 °C.

MaxkcuManbHBI pacxo/l TeIAOTH Ha 3/aHUg #
XapaKTePHUCTHKH TeIUIOH30JLALHM ONIPENEIHOTCS N0
pacyeTHOMY 3HAYCHHIO HAPY)KHOH TeMrepaTypsl
IS OTOIUICHHS, PABHOMY 3HAYEHHIO CpeiHed Tem-
riepatypel Banbonee X0NONHBIX NATHAHEBOK, BIATHIX
U3 BOChbMM Haubonee XONOAHBIX 3uM 3a S50-neTHui
NEpHOX.

Jnsa Canxr-TlerepSypra cornacho CHull 23-01
1 CHull 23-02 pacueTHas TeMnepaTtypa HapyiHOro
BO3[yXa cocTaBipieT MHHYC 26 °C. B 1o e Bpemi, B
TEeKyIieM CTONETHH RPOTHO3HPYETCS YIOBBHNCHME
TeMAaepaTypsl HapyYHOTo Bo3fyxa (cM. CripaBouHoe
nocobue x CHull 23-01-99*), uro cnemyer y4uTh-
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BaTh Tpu pa3paboTke MEPONPHATHIH 110 3HeprocHe-
PENEHUIO B AOATOCPOUHBIX IPOEKTAX.

54 AsromaTEZMpOBaHHbLIE TEWNoBbIE

HYHKTBI
54.1 HapusngyaibEbie TENAoBLIC HYBKTL!

Texupmueckue pewenus no UTTI gomxeny co-
orBercTBoBaTh Tpeboammam CIT141-101, a Tawke
nonoxeram TCH 30-305-2002 Canxr-Tlerepbypr,
TCH 30-306-2002 Canxr-IletepGypr.

TIpy TPOEKTHPOBAHUM M CTPOMTENILCTBE CHC-
TeM TerUI0CHabKEeHHs HOUTHIX ¥ OOIIEeCTBEHHBIX Bbl-
COTHBIX 3[aHUI CACHYeT YYWTHIBATH TOJOKEHMS
PMJI 31-04-2008 Cauxt-TlerepOypr.

B WUTII pa3memaercsa Telu1000MEHROE M Ha-
cocHoe 00OpyAOBaHME, aBTOMATHUECKUE PETYJIATO-
pbl pacxona ¥ TeMIlepaTyphbi, KOMMepueckydi ysen
yHeTa Te{noBOH DHEprH#, KOMIEKTOPH CHCTeMb
oToruterus, cucTeMbl 'BC 1 cHCTEMbI BEHTHISLIMH.

{Tomemenne UTI1 pomxso cOOTBETCTBOBATH
YCTaHOBNEHHEIM TpeboBasusaM, ObITH 0bocOONEH-
HEIM OT APYTHX NOMeIeHHil M MMeTh CaMoCTOs-
TEALHBIH BHIXOZ HAPYXKY.

Bo BHyTpeHHMX cucTemax oromnenmsa (npu
MOKBapPTHPHOM AaBTOMATH3HPOBAHHOM pacnpenene-
HUM TEIUIOHOCHTENA) Nepell pamuaTopamud Heobxo-
JHAMO YCTAHABAMBATH KPaHbL C TEPMOCTATHYECKAMMY
KlallaHaMH 711 aBTOMAaTHYeCKOH peryJMpoBKM
TEMIIEPATYPHI B IOMEHICHHAX.

Ha xaxn0M CTOsKE CHCTEMBbl OTOIIEHMA pe-
KOMEHYeTC YCTaHaBJIHBaTh aBTOMAaTHYECKHE pe-
TYASTOPHl Nepemnafa AavicHuA (2aBTOMaTHYECKHE
OanaHcHpOBOYHbIE Kiamnaupl), yTo obecnednT onTy-
ManbHBIA THApaBiuveckdil OajaHC B cCHCTEME ANA
NOJauM B KOKABIH pagHaTop pacyeTHOTO KOAHYECT-
Ba TEIUIOHOCHTEIU TIPH HONHOCTHIO OTKPHITHIX TEp-
MOCTaTHYECKHX PeryaTopax.

Ilpy CTpOMTEAbCTBE M PEKOHCTPYKUMM 37a-
BEA (P HANMUAM TEXHMYECKOH BO3MOMKHOCTH)
npeRycMaTphBaTh YCTPOHCTBO IBYXTpyOHO# (no-
KBapTHpPHOH) Pa3BOJKH CHCTEM OTOIUICHMS C PACXO-
JlOMEepaMy Ha BBOAE B KBAPTHUPH!.

TpyGonpoBoasl BHYTPEHHMX CHCTEM OTOIUIE-
s ¥ ITBC pexkoMeHmyercs npemycMaTpHBaTh U3
KOPPO3UOHHOCTOMKMX MaTepHaJIOB.

B WUTIl cnemyer ycTaHasiuBaTh Peryssrop
nepenana NaBAeHHs, €CiiM JABNEHHE B MOJRAIOLIEM
TpyGonposofie konebieTcs MM CITMIUIKOM BEJIMKO.
Bo3sMOXHOCTL NPHHYAMTENLHOTO H3MEHeHUs Tiepe-
nana faeneHus obecneuyBacT ONTHMANLHBIC PeXH-
MbI paGoThl PEryJHpYONMX KIaNaHOB ¥ TNPENOT-
BpaNiaeT NOJRNEHUE HEKENATENBHOTO MYyMa.

B WTTI ¢ HacocHbiM 060pyROBaHMEM ChenyeT
YCTAHABIMBATL MCTOUHMKHM becnepeboiiHoro rmwra-
HMS /19 COXPaHEHHSA LUPKYNIIHU TEIIOHOCHTENA B
TegeHHe 3-X HacoB B CHCTEME OTOILICHMA 3AHMSA
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{no 2-#i xaTeropuMy HajeXHOCTH 3neKTpocHabxe-
HUA) NpH aBapuifHOM OTKINOUEHHMHM JIEKTPOCcCHabxxe-
HHA.

Jna nosenuenus komMdopra NpoxuBaHUA pe-
KOMeHyeTCs NPUMEHSTh NPOrpecCHBHbIE CUCTEMBI
oTorvieHus («Teruipiii oMy, MaHENHHOE OTOMJIEHHE)
M BEHTWIIUMHM (TOKOMHATHOE PETYNHPOBAHME).

5.4.2 IlenTpajanBble TeNI0Bble NYHKThI

Texuuveckue pemenms no LTI pomxHs! co-
orsercTBoBaTh TpeGoramusM CI141-101, a Taioke
nonoxennsiv TCH 30-305-2002 Canxr-TlerepOypr,
TCH 30-306-2002 Cauxr-IletepGypr.

B IITII pasmemaerca TemnoobMeHHoe ¥ Ha-
cocHoe 00OpyJoBaHKe, aBTOMAaTHYECKHE PEryJsTo-
PBI pacxozda ¥ TeMnepartypel, IOJOBHBEIE KOMMEpUe-
CKMe V3Bl ydera TeIUIOBOH BHEepPruu, XOJoJHOH u
ropauei BOJBL, KOWICKTOPEl CHCTEM OTOIUISHM,
cucteM I'BC m cucreM BeHTWIALMM, a TAKKE CHCTe-
Mb] OMHCTKH H HOATOTOBKH BOAB! (C Iea3paTopaMH).

TIpu nepexone OT CylecTBYIOmEH Cxembl Te-
TUIOCHAGKEHM ¢ OTKPHITHIM BOJIOPa360poM Ha MBO-
I‘OKOHTypHy}O CXEMy TerurocHatxeHus ¢ 3aKpBLITHIM
Bozmopa3bopoMm Tpebyercs IpoekTHas npopaborka
NMpUCOeAUHEHH K felcTByIomeil cucreMe XONnoIHo-
ro BOAOCHAOKEHHA.

Heaspatopbl nomxHb obecneyuBaTh 1OCTO-
SHHOEe M yCTOMYMBOE KauecTBO AeadpailiuH obpaba-
ThIBaeMOil BOJB! Ha oTomeHue ¥ ['BC B mmpokoM
JAMana3cHe PacXoJoB ¥ pabourx TeMnepaTyp ¢ Nom-
HBIM HCIUTIOUECHHEM THIPOYAapoB, 3axnebbBaHug U
TIPOCKOKOB HeAea3pUPOBAHHOMN BOJH.

Jnd CHIDKEHHS KOPPO3HOHHOM aKTMBHOCTH
BOIBI H CKOPOCTHM KOPpPO3MM BHYTPEHHHX METAJLIH-
YEeCKMX CHMCTeM OTOIUIeHHA (UPH OTCYTCTBHM IIOA-
TIUTKY M3 CHCTEMbl HApYXHOrO TEIUIOCHADMKeHM)
CHeRyeT OCYIIECTBIATE IPOTHBOKOPPO3HOHHYIO 00-
paboTKy BOASI LIMHKOBBIMU HHTUOUTOpaMH.

B LTII caemyer ycraHaBiuMRaTb HUCTOYHHKH
Gecriepe6oiHOro mMUTaHMA A7l COXPAHEHMS 3JIeK-
TPOIIMTaHMA aBTOMATHKM B TeYeHME 3-X HacoB B
ClTydae aBapyifHOTO OTKIIOUCHHH 3MeKTpocHaboke-
HuA.

IITI1 cnenyer ycTaHaBiIMBaTh TIOKBapTalbHO.
UTII moxer ObITH OTHEABHO CTOAWMM (3ZaHUEM
KapKacHOTO THIA, MOA3EMHBIM COOpPYXKeHmeM). Pa-
60THI MO DpoekTHpoBaHUio, crpoutenbetey LITIT u
BHYTPHKBAPTATLHBIX paclpeReNUTENbHbIX TeIuIo-
BBIX CETeH BBINONHANOTCA 32 CHET CpelicTB coGCT-
BEHHHMKA 3eMEIIBHOTO YacTKa ()1 XHIIOH 3acTpoii-
KM — B JIlE TOPOJa) U eAUHOrO apeHIaTopa.

TpaH3UT TEIUIOBO} SHEPTHM U ropsyeil BOAbI
yepes ITTTI, pacnionoikeHHOro Ha rpaHHLe danaHco-
BOH NMpPHHAANIEKHOCTH, OCYILECTRIISIETCS Ha OCHOBA-
HHUH JOTOBOPHBIX B3auMooTHouieHHH u Ipasmn
y4eTa TeTioBoi 3Hepruy U Tennorocurens [ 18].

5.5 TlpoexyupoBanne TenJoBLIX cereil
H3 CTAJbHBIX TPYGONPOBOAOR

B Canxr-TleTcpGypre OCHOBHBIM pellEHHEM
JUTs PEKOHCTPYKUMHM MaTHCTPATBHBIX U Pacipefens-
TENbHBIX TEIJIOBBIX ceTell, paboTaromyx 1o rpagu-
Ky Temnepartyp 150/70 °C, spnsercs 3amMeHa crapbix
CTAILHBIX TPYOONPOBONOB Ha HOBBIE CTalbHBIC B
HHAyCTpHabHOH TetuioBoii m3omswmu u3 IHIY ¢
cucremoii OJIK B monmaTuneHoBoil obosiouke (Hpy
NOA3EMHON DPOKJIAAKE) M ¢ 3aMMTHOH 000N0YKOH
M3 OLIMHKOBaHHOTO xene3a (NpH HaaseMHOH npo-
knanke). Taxue e pemeHus NPUMEHSIOTCS H IPH
HOBOM CTPOMTENLCTRE.

Jins Ham3eMHBIX TIPOKJIAAO0K MPOIOIDKAIOT HC-
IOJT30BATRCSA CTANbHBIE TPYyOONIPOBOIEI B MHHEpa-
JIOBaTHOH M30IALHH

Ilpu  pexOHCTPYKLMM BHYTPHKBApTaJjbHBIX
TeMA0OBLIX ceTel, padoratomwx no rpaduky Teme-
patyp 150/70 °C, cramu npumensTscs rodpupoBaH-
Hble TPYOONpPOBOALI U3 HEPIXKABEIOMEH cTany.

Tpy6s1 1 hacoHHbIE U3RETHS TEIUIOBBIX ceTel
M3 YTJIepOAMCTHIX W HU3KONETHPOBAaHHBIX craneii
JIOJDKHB] BeIOMpaThesa corstacHo I16 10-573-03 [19].

CranbHele TpyOonpoBoas! H (acoHHbIe M3ze-
s B TerwioBo# usongumedi u3 IMIY ¢ nomuatune-
HOBO# 000N04KO}1 WM ¢ 3alMTHOH obonouxol u3
OLIMHKOBAHHOTO JKeNie3a, MNpeJHa3sHaueHHbIC I
CTPOHTENLCTBA U PEKOHCTPYKLMH TEIUIOBHIX CETEH,
nomxuel cooteercTeoarh T'OCT 30732, npu stom
THAPOM3OILIHAS TPYOOIPOBONOB U (HhaCOHHBIX H3Ae-
JIUH, IpeqHa3HaYeHHbIX U1 T0I3€MHOH NPOKIaIKy,
Jo/kHA obecnieyruBaTh CPOK IKCIUTyaTalldH TeIio-
BOi1 ceTn He menee 30-Tw JieT.

TIpoekTHBie pemedys AN TEIUIOBEIX ceTel u3
cTanbHbIX TpyO ¥ GacOHHBIX M3JENVH B H3OJALUU
n3z 1TIY powkmpl npeqycMaTpUBaTh IPHMEHEHHE
TpyS 1 (acoHHBIX M3LEIMH, NPOIUEAIAX BCe HEob-
xXoaumbie ucnsiTanusa no FOCT 30732, Mcenbrranus
JAOJAKHB! NPOBOINTHLCA ATTECTOBAHHOM MCIBITATENb-
Hoii aGopatopueii.

CranbHble 3JIeMEHTHI TeIUIOTpaceHl (TpyOh!
taconrble Magenys U3 cranel, He BKMOYEHHBIX B
IIb 10-573-03 [19], a Taxoxe CKVY u 3anopHas apma-
Typa), TpHMeHseMBle AJiA YCTpoMcTBa TeIU10BOM
CEeTH NOMKHEI MMETh paspellieHue Ha NpPHMEHEHHe
Pocrexnamsopa

Ipeau30nUpOoBaHHbIE CTaIbHBIE 3IEMEHTH]
TerIoBoi cet (TpyObl, GacoHHEIE U3AENKA, HENOA-
BIkHble onopel, CKY, zanopnas apmaTypa), Nnpu-
MeHsIeMble 218 YCTpoicTBa TerioBoi ceTn B CaHkr-
Ilerepbypre, momiHEL UMETh pa3pellcHHE Ha NpH-
Menenue PocTexHanzopa.

Cpok ciry0bl BCeX OCHOBHBIX JIEMEHTOB Te-
TINOTpaccel HOJUKeH OBITh He MEHbBIE, HeM CpPOK
ciyx0Opl Beell TeruloTpacchl (He meHee 30-tu ner).
Hcexmouenyem MoOryT ObITh JI€TKO 3aMEHIEMBIE H



TIOABEP)KEHHbIE NOBLILEHHOMY H3HOCY 3JIEMEHTH,
TaKMe KaK 3aliopHas, peryaupyomas ¥ pemylu-
pyiomiag apmatrypa, KWIL, usMmepuTensHble AHa-
thparmet.

Cpok cmyx06pl CTHIKOB TIONHMITIIEHOBOH 000-
JIOYKM JHOJDKEH COOTBETCTBOBATh CPOKY CIIyXOb!
TpyGOnpoBOAOB M GacoHHRX u3jenuii (He MeHee
30-Tu neT).

TlpoexTHpoBaHue TEMNOBBIX CeTeH U3 CTab-
HBIX TPY6 ¢ HHIycTpHANBHOM TEIUIOBOH H3onILMel
B 3al(UTHOM 000N0UMKe AOMKHO BHIIOAHATECH B CO-
orBeTcTBMM ¢  7Tpebopammsamu  CHull 41-02,
CII141-105, PJ 10-400-01[20] , PA-2-B3II {21] u
Ipyrod HOPMATHBHO-TEXHMYECKOH JOKyMeHTalWH,
YTBEePKAEHHOH B YCTAHOBIEHHOM HOPSAKE.

TIpoexTHbie pemmenmsi TENNOBBIX cerell U3
CTaNbHBIX TPYO B MHIYCTPUANBHOW TEIUIOBOH W30-
Jgsnpm w3 ITIY ¢ 3ammrHol 060J10uK0i pexomeH-
Iyercs NpUHUMATE COTJIACHO ansbomy
313.TC-008.000 [22], amsbomy 313.TC-012.000
[23] v macTOSmETO MOKYMEHTA.

KoncTpyxumy 1 apMypoBaHHe cOOpHBIX LIH-
TOB K€/16300€TOHHBIX HENOABWKHBIX OIOD U Kele-
300€TOHHBIX KaMep NPHHUMAKOTCS 110 THIIOBOH Npo-
exTHOH mokyMmeHTamuy 067.TC-OT.000.050 [24] u
cepus 3.903 KJI-13 [25], a Tax ske mo Apyro#f Tex-
HMYECKOH [OKYMEHTAlMH, BBITYIIEHHOH NpOEKT-
HBIMH OPraHM3aIAMH, mbo 3aBOHaMu-
HU3FOTOBHUTENIMH (IO COTTNACOBAHMIO C OpraHM3aLy-
eii, SKCIuTyaTHpyommeil TeIIoBYIO CeTh).

VeTpoiicTBO OTBETBNEHUH K 34aHUAM, BHITTYC-
KOB W3 TEINOBOH CETH, YCTAHOBKY CEKIIMOHHPYIO-
mefl apMaTypsl IpH NOA3EMHON INpoKiajke peKo-
MEHAyeTcs [MpeXycMaTpuBarth B OeCKaHaIbHOM
(BHExaMepHOM) BapuaHTe B MHIYCTPHAILHOH Tem-
JNoBoi M3omguym u3 IITY ¢ 3amuTHON 060104k
43 TIOJIH3TIISHA.

TlockosbKy TemoNpoBOA B Tpoliecce M3Me-
HEHWs TEMIEPaTyphl TEIUIOHOCHTENS NOCTOSHHO
TIEpEMELIACTCA B IPYHTE, NPH 33J€NKe CTHIKOB TPy~
6onporonos B INIY uzoAfgmyM B NOJMSTHICHOBOM
samuTHOH o6onouxe HEOOXOAMMO NPUMEHSTH PaB-
HOTIPOYHbIE B HAIPABJICHWH HATPY3KH OT CMEILECHHS
TpyOONpoBOAa COSAMHEHHS MOMMITHICHA ¢ IIOMO-
B0 NpUBapHBIX My(T, Kak BapHaHT, M3rOTOBJICH-
HBIX M3 TOTO XK€ MaTepHana, 9TO H 3aimuTHas 06o-
JIOYKa.

B cBs3m ¢ TeM, 4TO TepMOycaskuBaemas JIeHTa
HE MOXET BBIIEP)KUBATh YCHIIMA, BOSHHUKAIOINHE [1PH
TpeHHH TPYOONpPOBOZA O TPYHT, MCHONB3OBaHHE €€
JUTS MB3OISIIME CTHIKOBBIX (My()TOBBIX) COERMHEHIH
He pomyckaercs. McxmodeHneM MOryT ObITh CTHIKH
OpY HENOJBWKHBIX OHOpaX U HENOIBWKHBIE YYaCT-
ki TpyGonpoBoza (y4acTKH CO CTapTOBBIMH KOM-
TIEHCATOpaMM M 3aXKaThle MEXKAY HENONBIKHBIMH
onopamu).
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He nonyckaercs HeNoONHOE 3aMOJHEHKE My(T
THTY. Napamerps: TIITY u3onduum B CTHIKOBEIX CO-
eIUHEeHMsIX JO/KHL cooTBeTcTBoBaTh I OCT 30732.

Jns Temnopsix cereil muamerpoM Oonee
150 MM 3anuBKy CTBHIKOB 3aHIMTHOH 00010YKM Iie-
HOTIONHYPETaHOM CAEZYET HPOU3BOIMTEL C TNOMO-
B0 3UTUBOYHBIX MALIMH.

Coenmunenne ofonouxn cThika ¢ 060104KOH
TpyOB!, HaCOHHOro M3AEmMsl JOIDKHO ObITh repme-
THYHBIM IIPH JABNEGHHKH BHYTPH CTHIKOBOTO HpO-
ctpascTa 0,05 MIla B Teyenwe 5 muH. (mpoBepka
HA IePMETHIHOCTS OOMBUIMBAHHEM).

BriGop s5emMeHTOB TernoTpaccehl He06X0AuMO
BBLIIONHATE € y4eTOM nojioxkenmii 3.1.1 HacTosuero
JOKYMEHTA Y CIEeHyIOIIX OTpaHIe i

Merann Bcex 371€MEHTOB TemIOTPacch AON-
JkeH OBITh MIEGHTHIHBIM TO XMMHYECKOMY COCTaBY
(0643aTenmbHO IS OTKPHITOM CHCTEMEBI TEIIOCHab-
JKEHVSL).

INenononuypetan TennoM30AsSLMH BCEX Jne-
MEHTOB TEILIOTPaccH JOJDKEH OBITh MACHTUYHBIM 1O
XHMHYECKOMY COCTaBY.

Tporomrmxu cucrems! OJIK BCex aneMeHTOB
TETUIOTPACCH! HOJDKHBI OBbITh MAECHTIHHBIMH

Jins 31010 NpH KOMILIEKTaUUH KOHKPETHOTO
00beKT2 peKOMeRAyeTCa NpeXycMaTpUBaTh HpelH-
30JIMPOBaHHEIC IeMEHTSH! TetwioTpacchl B 1Y Te-
TUIOM3OJLLIMM OT OHHOTO mpousBoautens. IIpu Bbl-
6ope w3nenwmii OT pasHbIX TIpousBoguTeneii Heobxo-
IMMO IIOATBEPKIATh COBMECTHMOCTH PasHBIX 3Je-
MEHTOB H COIJIACOBaHHOCTh BONHOBBIX CONPOTHBIE-
HMii BCEX CHTHAJTBHBIX HPOBOJHMKOB M Kabeneh
cucrembl OJIK, mpenocrasiss oT NPOM3BOAUTENCH
CIIPABOYHEIE IOKYMEHTSI.

5.6 Tpoexrmposanue cacremb OAK

TIpoexruposarve u MoHTax cuctembl OJIK He-
obxomumo BemOMHATL cornacHo CIT41-105, ywarsi-
Bas pexomerpamy TU-OJIK-07 [26], a Taoxe «Hucr-
PYKIHM NO NPOSKTHPOBAHKIO ¥ MOHTAXY CHCTEM Orie-
paruBHoro jucraumonsoro koutposi (COJK) ye-
NaxHEeHWs TneHomonWyperaHosod mzommmm (TITY)
TIpEAV30MPOBAHHBIX TEIUIONPOBOAOB (B JIOTIOIHEHME
K csomy npasun CII41-105-2002)» [27].

ObHapyxeHHe M JOKanM3alMs MecTa IIpo-
HUKHOBEHVs BllarM B TEIIOM3OJUILIMOHHEIN Cloi
wm o6pee mpopomHuxop cuctembl OJK Moxer
TIPOM3BOIUTHCA MPH IIOMOIM CHEHMATBLHEIX NpHOO-
POB TpeMs crocobamu:

1) TlepenocHBIM HETEKTOpOM — OHpenene-
HUe HaNnu4ud ¥ NPOHMKHOBEHMS B4l B TEIJIOH30-
JNSUMOHHBIM CIIOH WM 00phiB NPOBOTHHUKOB CHCTE-
mel OJIK. IlepeHocHBIM JOKATOPOM HPOU3BOTHTCH
JIOKaJM3aMs MECTa NPOHHKHOBEHMS BJarH B Ten-
JIOM3OJIALHOHHbIH cyioff um oOphlBa MPOBOAHUKOB
cucremst OJIK;
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2) CrausoHapHbIM AETEKTOPOM — ONpeae-
JIEHHEe HaJH9IHd NPOHUKHOBEHMS BJAru B TEILIOM30-
JUTUMOHHBIH cnoil unu o6peIBa IPOBOXHUKOB CHUCTE-
Mpl OZIK. TlepeHOCHBIM JOKAaTOPOM TIPOM3BOAMTCS
JIOKanu3alys MecTa TIPOHMKHOBEHMS BJard B Tell-
JIOM3OJIILMOHHETH €O MM OOphIBa NPOBOJHHKOB
cucremst OJIK;

3) CramuoHapHbIM JOKaTOPOM — Onlpenene-
HUE HAJIMYMSI U MECTa NPOHUKHOBEHMS Bjlark B Ten-
JIOW3OJIAILAOHHBI CIIOH wiK OOphIBa NPOBOJHMKOB
cucteMe! OJIK, nokxanusanys ¥ 3alIOMMHAHHE MECTa
€T0 TIepBOHAYaIbHOTO BOSHAKHOBEHH.

Koncrpyxims cucrembl OJIK momxna obec-
TeYUBaTh MaKCHMAalbHO BO3MOJKHYIO COIJIacOBaH-
HOCTB BOJIHOBBIX CONPOTUBIICHHMI BCEX CHUTHANBHBIX
NIPOBOAHUKOB M Kabeslell CUCTEMBl, 9TO JOCTHIaeTCs
B HEPBYIO Odepefb 3a CueT IIPUMEHEHMs COTJiacyro-
IMX YCTpOWCTB M NOMEXO3amMIIeHHBIX Kabenei,
TIPY MAECHTHYHOCTH NpoBogHuKkoB cucteMbl OJIK Bo
BCEX dNIEMEHTaX TEILIOTPacchl.

OcHOBHbIE TIPHHIIMIIE! TIPOEKTUPOBAHHUS CHC-
TeMbl OJIK B 3aBMCHMOCTH OT XapaKTepHCTHK Ten-
JIOBBIX ceTell cnemyromue:

1) MaructpasibHble,  pacllpefenuTeIbHbie
TEIUTOBhIE CETH W OTBETRICHMs OT HHX, NIPOKIanbl-
Baemble u3 Tpyd IIIIY ¢ cucremoii OJK, mmeromue
Sonbione ycnossbie muamerpsl (500-1400 Mm), ipo-
TSOKEHHOCTRIO Ooniee | KM B IBYXTPYGHOM HCHHCIIE-
HMM, JOJUKHB OCHAINATBCS CTALMOHAPHBIMH JIOKa-
TOPaMH MeCT YBIKHEHHS H30ALMM HENPEPHIBHOTO
ImeficTeyd (nepuon nokaimm npoeourkos OJIK xo-
TOPBIX He npessunaer 20 MiH.) ¢ cHCTeMOH TereMo-
HUTOpHHr2, pa3MelaTh JIOKATOpEl HeoOXomuMo B
xoTenpsbix, IITTI, UTTI u apyrux MecTax ¢ orpaHu-
YEeHHBIM [HOCTYNOM HpH HajIWUMM JHCHETYEPCKOTO
IYHKTA U cyk06b1 AeiCypHOTO OnepaTopa ¢ Kpyrio-
CYTO9HBIM npebniBaHMeM OOCTYXHBaIOMEro Nepco-
Hana;

2) MaructpanbHbie, PpaclpencHTeNbHbIE,
KBapTaibHble TEMJIOBBIE CETH M OTBETBIEHUA OT
HHX, mpoxnazpBaemeie w3 Tpy6 ITIY ¢ cucremoii
OJIK, nMerommue ycnosHasie suaMeTpsl 250-400 mm,
NIPOTSDKEHHOCTHIO Oojiee 1 kM B ABYXTPYOHOM HC-
YUCNIEHHH, AOIKHH OCHAMIATBCA CTALMOHAPHBIMH
JETEKTOpaMy  YBJIAXKHEHMS W3OALHMH MIH CTalHo-
HApHBLIMH JIOKATOpaMH HETIPEPHIBHOIO JEHCTBHA.
Tun npubopa cuctemnt OJIK, nokatop wm perek-
TOp, ONpeAesseTcd TEeXHMIeCKUM 3aKa3yukoM 1o
COTIaCOBAHHIO C SKCIUTyaTHpYIomeil TETUIOBYIO CETh
opranmsauueii. Pasmernars AeTeKTOpL! MM JIOKATO-
psl Heobxoaumo B xotensusx, LITTL, UTII u npyrux
MeCTax ¢ OrpaHWMEeHHBIM JIOCTYNOM, a TakkKe B CHe-
IHaNBHO 06OpyNOBaHHBIX KOHTPOJIBHO-
HM3MEPHUTENbHBIX IMYHKTAX, UMEIOMMX BHIBOAbI aBa
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PpUMHON cUrHAIM3alMK YBIOKHEHWS H30JLALMHA TPY-
6onpoBoAa HA AUCTIETUEPCKHMIA TTYHKT;

3) MarucTpansHele, pacnpeAcIMTENbHbIE,
KBApTAIbHbIE TEIUIOBbIE CETH M OTBETBIICHMA OT
HUX, npoxiamsiraemeie w3 Tpy6 ITHIY ¢ cucremoit
OJIK, umeromue ycnosHsle auaMerpsl 32-1400 mm,
MPOTSHKEHHOCTHYO MeHee 1 kM B ABYXTPYOHOM Hc-
YMCNCHHH, JOJDKHB! OCHAINATECS  KOHTPOJBHO-
HM3MEPUTEIbHBIMY TTyHKTAMH C BHEITHUMH BBIBOJA-
MU oT mposonunkos cuctems! OJIK ¢ TepMunanamu
i IOQKIIOUEHHS IEPEHOCHBIX IOKATOPOB M JETeK-
TOPOB YBJI&XXHEHNS H30JBILMH TPYOONpPOBOAOE;

4) Tlpu ppibope THua npnGOpPOB CHCTEMBI
OJK pns BHOBL MPOKTAObIBaeMbIX TEIIOBBIX ceTel
HeobX0IMMO YUMTHIBATH KaK CYLIECTBYIOIIHE yda-
crku Terwiocereii ¢ cuctemoii OJIK, Tak U mepcnex-
THBHBlE TeIUIOBBIE ceTH. Omnpenenats ANMHY KOH-
TPONHPYEMbIX Y9aCTKOB HEOOXOIHMMO € Y4ETOM Cy-
LIECTBYIOIINX ¥ NEPCIIeKTUBHBIX TEIUIOCETEH, HCXOo-
I8 U3 TACHOPTHHIX JAHHBIX NPUOOpPOB KOHTPONA U
HaIM9IMA BO3MOXKHOCTH KX PasMeIleHus.

TIpumeHeHye pasIUYHbIX IPUOOPOB CHCTEMBI
OJK (nerekTopbl, IETEKTOPH CTAHOHAPHBIE, OKA-
TOpH], JOKATOpbI CTalOHapHbie B Ap.) Ha Temno-
IIPOBOZAX, B 3aBHCAMOCTH OT MX XapaKTEPHCTHMK
ofpefieNseTcis TEXHHYECKMM 3aKa3dnMKOM Ha OCHO-
BaHMW TEXHMYECKOrO 3ajaHHd, pa3paboTaHHOTO Te-
mnocHabxaromel opraHu3auued, HCXOAS M3 0CO-
6ernocreit nocrpoenus cucreMbl OJIK n akcrya-
TAaUHOHHBIX 3aTpaT B KLKJAOM KOHKPETHOM CITyYae.

IIpu npoextuposanun cucremsl OJIK npeny-
CMAaTpHBaTh CAeMyoIee:

— Haj Kakzoii TpyOo#l B cyoii mecka mpexy-
CMaTpHBaTh YKJIaJKy MapKBpPOBOYHOH (CHUrHANIBHOM)
JISHTHI;

— coenuHutTesbHble Kkabenn cucremst OJIK
(pexoMeHAyeTCs HCNoMb30BaTh kabenb [yia noasem-
HO# npoxnazxy WiH ¢ THAPOGOOHEIM 3amNOJHMTE-
J1eM) OT TpyOONpOBOAA C TePMETHIHBIM KaOebHbIM
BBIBOAIOM [0 TepMHHANA IPOKIAAbIBaTh B METAILIO-
I1aCTHKOBO} WTH IUIACTHKOBOH TPy6e B TpaHIee Ha
rybune ne menee 0,7 m;

— NPOM3BOAMTb M3MEPEHHS 3JIEKTPHIECKOro
conporusienus IITY 301111, NPOBEPKY HEAOCT-
HoctH nposomumkoB OJIK Tpy6 u dacoHHBIX H3ne-
JIHH TIPY BXOJZHOM KOHTpOJIE, a TaloKe IIPH HMX CO-
€IJMHEHIM OT CTHIKA K CTBIKY A0 TeIUIOrMApOM30is-
LIMH CTHIKA H HOCJIE TSIUTOTHAPOH3OTISLIHH CTHIKA.

Tlepconan, npoBopsiail M3MeperEMs, AOIDKEH
6BITH aTTECTOBAaH Ha TPYIHIy HO 3/lexTpobe3onacHo-
CTH He Hwke 3-#. Bce M3MepeHns MOMKHBI HPOM3-
BOIMTHCS MOBEpeHHbIMH npubOopaMH B (PUKCHpO-
paTbcs B «O6uIeM ypHane paboT», HaXO#sAeMcs
Ha o0neKTe.



5.7 IipoexTHpoBanpe TemJIOBBIX ceTell H3
ro$ppupoBaHALIX TPYOONPOBOAOB A3 HepKaBe-
ronteii crayan

Togpupopatnbie TPYOONPOBOObLI K3 HEpIKa-
setowieii cranm B IV usongumm ¢ sautHo# 060-
JOYKOY, PEKOMEHIYIOTCA K MCIOJB30BAHMIO MpPH
PEKOHCTPYKIMH PacTpefIeNINTENbHBIX U KBapTalik-
HBIX TETIJIOBHIX ceTell, a Tak K€ OTBETBJICHMHM K OT-
JENbHBIM 3IaHAM ¥ COOPYIKSHWAM.

Jb1a msroToBieHna TOQpPUPOBaHHBIX Tpybo-
TIPOBOJIOB M3 HepKaBeromei cTanu JNO/DKeH mpemy-
CMaTpHBATBCH PYAOHHBIA TOHKONMCTOBOM IIPOKAT
1o TOCT 5582 m3 BBICOKOIETHPOBAHHON cTaMH (Y-
CTCHUTHBIX W AyCTEHMTHO-(QEpPPHTHBIX MApOK IO
I'OCT 5632), cnpemeioM TeKy4ecTH He MeEHee
400 MIla, croiikoifi X KOPPO3MOHHOMY PacTpPEeCKu-
BaHMIO MpPH 3KCIUTyaTauMH TerutoBoi ceTH. Ecnmu
rodpupoBaHHai TpyOa MMeeT MECHBLIMI Opemes Te-
Ky4ecTH, TO YXE NPM Harpyske jaBneHMeM B
1,6 MIla oHa paboraer B obnactu IUIaCTHYECKOH
Jedopmallyi, B pe3y/bTare 4Yero HaKarUTMBAKOTCA
ocTaTOUHBIE AedopMalivH, IPY 3TOM PHCK KOPPO3H-
OHHOTO PacTPECKUBAHMS YBEAUYHBAETCH.

Pusnueckue cBoficTBa roppHPOBAHHBIX TPY-
6onpoBooB 13 Hepxaseromei cramu B IIITY uzo-
JBILIMM ¢ 3aLMTHOMN 000/104KOM M3 MOIMATIUIEHA TTO-
3BOJISIOT NPOM3BOAMTE HMX YKJIaZKy B IPYHT 6e3 yue-
Ta TEIUIOBOTO PAacmMpPEHHs, NPy 3TOM OTCYTCTBYET
HeoOXOAMMOCTh YCTAHOBKM HETOABIWKHLIX ONOP,
KPOME MECT YCTAHOBKH 3allOPHOM apMatyphl, TpoH-
HHKOB ¥ BBOAOB B 30aHMA H COOPYKEHUA.

T'oppuposannbie TpyOONpPOBOAb! H3 HepKa-
Berome cranu 1 GpacoHHple U3REs, OPHMEHASMBIC
IUIs CTPOMTEIBCTBA TEIDIOBBIX CeTel, NOJDKHBI COOT-
BETCTBOBATh TEXHMUECKMM VYCIOBUAM  33BOAA-
H3TOTOBMTENd W  JeHCTByiomedl HOpMaTHBHO-
TEXHMYECKON JOKYMEHTALIUH.

B kasecTBe 3a10uTHON 0OONOMKH MOTYT OBITH
KOMIIO3MITMH Ha OCHOBE MOJMSTUICHA WIH CTaNM.
BHYTpH TeIUIOHM30NHPYIOUWIETO CNOA XOIKEH OBITH
MIPOJIOXKEH CUTHAIBbHBIN kabens cucrems! OJK.

Pabowas Temneparypa — no 150 °C, pabouee
(u36pITOUHOE) AaBneHue — fo 1,6 MIla (mua tpy6o-
nposonos IV xareropvn).

Coepymenue netancihi W 3neMeHTOB TPYOO-
NPOBOJOB JIOJDKHO COOTBETCTBOBATH HOJOMKEHH-
am 2.1.5 116 10-573-03 [19].

Bsi6op tomuuust ITTY w3onauum Heo6Xonu-
MO BHMONHATL cornacao CII 41-103 (cM. npuioxe-
uue JI).

I'mbxocts rodpuposanHrx TpybonpoBoaos
M3 HEPIKABEIOWIEH CTANM FIO3BOJILET HCNONB30BaTh
HX NPaKTHIECKHA NPH MI06LIX BapHaHTaX NpOKIANKH
M JIa€T BO3MOJKHOCTH BHIOpaTh ONTHMANBHBLA Map-
WpyT Ge3 UCHONB30BaHUA YCTPOWCTB KOMIEHCALMI
TeMnepaTypHoro ymiusenus. IIposepky Ha ycroi-

PMJI 41-11-2012 Canxr-IlerepSypr

YUBOCTh TEIUIOBBIX ceTedl 3 rubxux Tpyd mpouseo-
IMTh He Tpebyercs.

Paccroauue or TennoBoit cetd M3 rodpupo-
BaHHBIX TPYOOIIPOBONOB M3 HEPKABEIOWIEH CTaNH A0
HIDKEHEPHBIX KOMMYHMKAUMH CieIyeT NpUHMMATh
cornacHo CHulI 41-02.

Ilpu yerpofictee oTpeTBiAeHMIl X 33aHUIM
clefyer npefycMaTpuBaTh GeckaHangbHBE (BHEKa-
MEpHBIE) BPE3KH C YCTAHOBKOH 3amopHOli apMaTypsl
cornacHo CHuII 41-02. VeraHoBka kaMep BO3MOX-
HAa TIPA yCIOBHY TIPOKJIaIKA B Hell Tpybonporoza u3
ofslHOH CcTany MMM JApYroro marepmaina, obecne-
YHBAIOLIETO0 MOHTDK HETIOZBMKHBEIX ONOp M, NpH
HEeOOXOAMMOCTH, pasMeIeHus GONBIIOTO KOTHIECT-
Ba 000pYyZOBaHMA.

TIpoxnanky TennoBoi ceTd BHYTPH KBapTanoB
JKWNOM 3acTpolixy peKOMeHZyeTcs NPOEKTHPOBaTh
BHE TIPOe3xel HacTH A0por 1 TPOTYapOB.

Tlepeceuenne rodpupoBaHHEIME TpPyOamu
ZOpOT ClefyeT MpOou3BOAMTH B dyTispax (miuHOH
Ha 3 M Ooyplue IMMPHHBI NepeceKaeMoll HOPOTH ¢
KaXIOH CTOpOHBL). Mexny 3amutHo# obonouxofi n
GyTnapoM JOJDKEH IpemycMaTpUBaThCS  3a30D,
obecneurBarOmMii BO3MOMKHOCTE YCTAHOBKH CKOJb-
31X ¥ HaNpaBJLLIOMMX OIIOp.

AHTHKOPPO3MOHHAs, B TOM YHCJE 3MIEKTPO-
XHMUHecKas, 3alUTa TeNJIOBOH CeTH u3 rodpupo-
BaHHBIX TPYOOIPOBOZIOB U3 HEPKABEIOLIEH cTany He
TpebyeTcs, KpoMe 3allUThi CTATbHBIX GyTIAPOB.

Jois remnosbix certell M3 rogpHpOBaHHbIX
TPYGONPOBOAOB YCTPOMCTBO HONYTHOTO JpeHaKa HE
Tpebyerca.

Ipownagky rodpupoBaHHBIX TPYO uepes
CTEHKM 3[aHMI B COOpPYKEHMH HEOOXOIMMO MpPOu3-
BOAUTH B QyTadapax ¢ 3ameikoii Topuos ¢yrnipos
YIUIOTHUTENBHBIM MaTepHajioM, HEeMEHTHBIM pac-
TBOPOM M 00Ma3koil Gurymom.

Paccrosmue Mexay 3amuTHbIME 000N0YKAMK
NpeaM30JMpOBaHHbIX TpyO Moxer ObITh MEHee
300 MM npu obecrieueRHH BO3MOMKHOCTH BBITIOJIHE-
HUS CTHIKA TEIUIOM3OJUMH ¥ YIUIOTHEHHS NIECYaHo-
TO OCHOBAHWA TIOA TPYOaMMu.

Pacnonoxesue mnopatomero v obparHoro
Tpy6ONpOBOAOB OTHOCUTENHHO APYT JIPyTa B MjaHe
H TI0 BEPTHKAIM MOXKET MEHATHCSA B 3aBHCHMOCTH OT
CNOKHOCTH YC/IOBHI mporiafky  (TpOXoKIaeHHe
MHXCHEPHAIX KOMMYHHKAIH, CTECHEHHOCTh KBap-
TalbHOM 3aCTPOMKM, MIOTHOCTH 3ENSHLIX HACAIKAE-
HH).

IlpenusonupoBannbie ro(pupoBagHbBIE TPY-
6onposoas! U3 Heprkageromei crami B [TV Tero-
W30JLILIUH, IPHMEHSEMBIE I YCTPOHCTRA TeIUIOBOH
cetu B Canxr-IletepOypre, HOWKHBI ¥MMETH paspe-
lleHne Ha NpUMMeHeHHe B KadecTRe TPyGOupoBoaoB
ropsueii Bogel IV kareropum, BeimagHoe Cesepo-
3ananuev ynpapnesueM PoctexHaazopa.

11



PMJ 41-11-2012 Canxr-TlerepGypr

5.8 IpoexTnpopanne TemJOBbIX ceTeld H3
ILIACTHKOBBIX TPYGONPOBOAOB

[ uicTembi  TeiuiocnaSikennis
Cankr-Tletepbypra, pacrnolOXeHHOTO Ha ChipoH
BanTuiickofi HM3MEHHOCTH C BBICOKHMM YPOBHEM
IPYHTOBBIX BOH, PEKOMEHAYETCA HCIOb30BaHHe
TpyOONpPOBOAOR M3 AHTHKOPPO3HOHHBIX MaTepHa-
J10B, Takux Kax: nomustwied PE-X; nonustinien PE-
RT ton I

IIpuMeHeHye CTEKNOMIACTUKOBBIX TPYO THna
GRE (Glassfiber Reinforced Epoxy — crewtorna-
CTMK Ha SnokcugsoMm cemsyromeM) u - GRP
(Glassfiber Reinforced Plastics — crexionnacTiux Ha
BUHUITIONH3(QHUPHOM CBA3YIOINEM) B TEIUIOBBIX Ce-
TSX SBJIIETCA HelenecoobpasHeIM, TaK KakK Ui HMX
TpebyeTcs yCTaHOBKA HEHOJBIDKHBIX OIOp B obopy-
JOBAHMSA, KOMICHCHPYIOMEro TeIIOBOE paciiHpe-
Hue. CTeKIOIIACTHKOBbIE TPYOBl MOXKHO HCNONB30-
BaThb B KadecTRe (yTLIPOB AJ8 NPOKNAAKH IIONH-
STHIEHOBHIX TPYOONPOBOJOB.

Ousugeckue CBOHCTBA TPYOONpPOBOMOB U3
MONMSTHIICHA NO3BOJIAIOT MPOU3BOANTL HX YKIAAKY
B IPYHT OpaxkTHyecky 6e3 yueTa TEIUIOBOrO pacun-
peHms, ¢ HebonBIMMH pagMycaMu u3sruba, npu
5TOM OTCYTCTBYET HEOOXOAUMOCTh YCTaHOBKM He-
NIOHBYDKHEIX OIOp, KPOME MECT YCTAHOBKM 3amop-
HOH apMatypsl, OTBOJOB, TPOHHMKOB M BBOJOB B
3AaHMA H COOPYXKEHHIL.

TlonmusTunenoesle TpybonpoBoapl, a TaKxke
dacoHHpie H3AEHA, IPUMEHIEMBIE U1 CTPOMTEIb-
CTBa TENJOBBIX ceTell, JOJIVKHBI COOTBETCTBOBATH
TeXHHWYECKNIM YCIOBHAM 3aBOHOB-H3rOTOBHTENEH U
T'OCT P 52134 (mas 5-ro xnacca 3KCILTyaTalMH).

Jns tpybonposonos u3 PE-X u PE-RT Thn 11
B 3aBMCHMOCTH OT CpOKa ciIy<0b1 paboyas Temnepa-
Typa MOXeT cOCTaBiiTh Ao 95 °C (momyckaercs
KpPaTKOBPEMEHHOE MOBBIIIEHME TEMIEpaTypbl IO
110 °C), pabouee napnerue — no 1,0 Mlla.

OnpeneneHue MakCHMaJILHOTO CPOKa CILy kOB
TEIUIOBHIX CeTel U3 IUTACTUKOBBIX TPYO BHINOJIHACT-
ca B COOTRETCTBHH c I'OCT P 52134
(cMm. npunoxenue E).

Tpy6r u3 PE-RT obnapaior nonrocpo4Hoi
THOpocTaTHyeckofi  ycrofrmasocreio (LTHS) npu
BBICOKMX TEMIIEpaTypax, He MMes IIpDH STOM MoJe-
KyJAsApHOH CIIHBKH. OTO BHIPOKAETCS B 3HAUMTEINb-
HBIX TEXHONOIUYECKMX IPEHMYIIECTBAX (BO3MOX-
HOCTE CBapkH) IO CPABHEHMIO CO CIIMBASMBIME CHC-
temamiu (PE-X), a Taioke B CHMDKEHMM CTOMMOCTH
Tpy®.

Bui6op Tomuuast [IITY u3onaummu HeobXxonu-
Mo BbmonHATh cornacHo CIT141-103, nopsanok pac-
YeTa aHajoruMyeH pacuery M TrodpupOBaHHBIX
Tpy6OnpOBOJOB U3 Hepikapejomiel cTanmu (CM. MpH-
noxexune I).

ronOna
opoi2a
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IpoexrHble pemienns Ul TEMJIOBBIX CETEH M3
TIONH3TWIECHOBLIX TPYOONPOBOZOB NpH TOA3EMHOMH
TPOKJIaKe PEKOMEHIYeTCs NpUHMMaTh COMJACHO
MHCTPYKIIMSAM 3aBOJOB-M3TOTOBUTENCH C YHETOM
tpebosanuii CI141-107. PaccrosHue OT TerwnoBoi
CeTH M3 NONMITIIIEHOBHIX TPYOONPOBOILOB A0 MH-
JKEHEPHBIX KOMMYHHUKalWii CAeRyeT NpHHMMATh CO-
raacao CHwull 41-02.

IIpenenpHo-n0MycTHMbIE PadMyChl YNpPYIoro
n3ruba TpyGonpoBoaa A OCYIMIECTBICHUS M3MCHE-
H¥2 HaNpasjeHUs ero ocH (MOBOPOTa TPAcCH) B ro-
PHM3OHTATHLHON WM BEPTMKATBHOM  IIOCKOCTAX
JIOJDKHB! OTIPEJIENATECS PacueToM U3 YCHIOBUH Ipoy-
HOCTH CTeHOX Tpy0 M coemuHeHHH, yCTOHIHBOCTH
CTEHOK TPy M mosnoxeHus Tpybonposoza noj Aew-
CTBHEM BHYTPEHHEro JAaBJieHHs, NPOJONBHBIX YCH-
Wil ¥ BHITATKMBaOmielf CHIBI Ha OOBOJHEHHBIX
Y4acTKaX TPacChl, C YIETOM PeKOMEHAAIMH 3aBOa-
M3TOTOBUTENA TPYO.

Ilpn ycrpoiicTse oOTBeTBIEHMHM K 3HaHUAM
cnefyer npeaycMmarpuBarh OeckaHasibHBle (BHeKa-
MEPHBIE) BPE3KH C YCTaHOBKOH 3alIOPHOH apMaTypbl
cornacio CHuIT 41-02. YcranoBka xamep BO3MOX-
Ha, TPH HeOOXONMMOCTH Ppa3sMEHleHHd OGOJIbILOro
KONMuecTBa 060pyNOBAHHA.

Tlpoxsiaaky TEIUIOBO# CETH BHYTPH KBapTajioB
JKMIOH 3aCcTpOiik¥ PEKOMEHIYETCA INPOCKTUPOBATh
BHE NIPOe3XeH 9acTu AOpor U TPOTyapoB.

6 TpeboBammsa K 23JEeMEHTaM
TenJaoTpacchl H CTPOHTEJIbLCTBY TeIJIo-
BBIX ceTel

6.1 Cramnasie TpyGomposoasl B IIIY
B30JSIHAE ¢ DOJHITHIECHOBOH 0600aKO0H

6.1.1 OcHopHble TpeGoBaBms K MaTepHa-
JiaM B KOHCTPYKIHSM

Marepuanbl ¥ KOHCTPYKLMA HPEIM30IHPOBaH-
HBIX 3NEMEHTOB TEIUIOTpacchl (TpyOsl, ¢acoHHbIe
M3aenus, HenoaswkHbie onopwl, CKY, samopnas
apMaTypa) IODKHE! COOTBETCTBOBATH CHEIYHOLTHM
TpeGoBaHMAM AEHACTBYIOMMX HOPMATHBHBIX AOKY-
MEHTOB:

1) TlpeasapurenvHas OuYMCTKAa (Niepel MOKPhbI-
TieM nosepxHoctH IIIVY) crpyiinoii abpasuBHOM
00paboTKO# T1I0BEPXHOCTM B COOTBEICTBHH C
T'OCT 9.402 metamnmueckux Tpy6 u neraneit (apo-
6ectpyitHas o6paboTka);

2) O6ecneyene paBHOMEPHOCTR XapaKTepH-
ctux ITITY cnos Ans Bcero aneMeHTa TEIUIOTPaccHl
(eAMHOBpeMeHHOE M TIOJIHOE M30JIMPOBAHHE);

3) O6ecneueHre NOMHOH TEPMETHUYHOCTH 3Je-
MEHTOB  TemjoTpacchl B  COOTBEICTBMM €
I'OCT 30732 (nmpumeHeHne NOMHSTHNEHA TPYOHBIX
Mmapok e Hwke 113-80 no TOCT 18599, npearapu-



TesbHAs AKTHBALMA MOJMATHAGHA 3aLMUTHOM 000~
JAOYKHM KOPOHHBIM Pa3psAlOM HEMOCPEACTBEHHO Tie-
pen M3OMMpOBAaHMEM AN obecmevdeHus Heobxomu-
MOIi afre3un);

4) O6ecnedyeHue paboTOCHOCOOHOCTH CHCTEMBI
OJIK nns Bcex 3J1eMEHTOB TerutoTpaccesl. Menonbso-
BaHME KOHCTPYKIMH ¢ MCKIIOYEHHOH M3 paboThl
cuctemoit OJIK ne nomyckaeres.

T'apanTuiiHBLA CPOK Ha IIPeIU30JHPOBAHHBIE
BNIEMEHTHI TEINOTPAacChl, NMPUMEHAEMEIE Ul YCT-
poiicTBa CHCTEMBI TEIUIOCHAOMKEeHHA, HOJUKEH CO-
crariTh He MeHee 10-tu ner B coorBercTBuM ¢ Oe-
JiepanibHbIM 3ak0HOM P® «O tennocHabxenmny [7].

Kaxnas mapTust npeausonHpOBaHHLIX djie-
MEHTOB TEIUIOTPACCh! JOJDKHA CONPOBOXIATHCH O~
KyMEHTOM O Kauecrse (cepTH(MKaToM), KOTOPbIi
COTEPKUT HANMEHOBAHME 3aBONA-H3TOTOBUTEIS WK
€ro TOBapHBIH 3HAK, ycjJOBHOe obo03HadeHue usle-
JMs, HOMep NapTUM ¥ JaTy M3TOTOBIIEHHS, Pe3ylib-
TaThl MCIBITAHUH WIH NONTBEPIXKICHUE O COOTBETCT-
BMM KaueCTBa NPONYKIMH TpeOOBaHMAM TeXHUIE-
CKMX YCTIOBHMH M CTaHJapTOB, OTMETKY OTAelia TeX-
HUYECKOTO KOHTPOJL, a TaKKe pa3peimieHueM Ha
npyMeHeHue PocTexHaznzopa, ecii NpexycMaTpHBa-
€TCs TpHMEHEHHe 3THMX M3Jeadil Aji1 yCTpoiicTea
TEIUIOBOH CETH.

Ins TEIUIOBBIX cereit JaMeTpoM
Dy > 100 MM ZO/DKHB! NPUMEHSTHCA CBapHble WM
¢GnaHueBble coeOuHeHMs B coorseTcTBhM 2.1.5
I16 10-573-03 [19] u 10.12 CHull 41-02.

TexHONOTHA CBapKM CTAIbHBIX TPYO HOJDKHA
6bITH aTTECTOBaHA cornacHo PJ03-615-03, a crap-
INMKHM aTTecToBaHbl cornacuo I1b 03-273-99 [28].

Ilpm cTpouTesbCTBE TEIUIOBOH CETH CBapHbIE
HIBEI JIOJDKHBI BBHIMONHATECA npy ycnoeuu 100 %
KOHTPOJS Hepas3pyluarollMMK METONaMH B COOTBeT-
ctBiM ¢ TpeboBanuamu 5.18 CHull 3.05.03.

3amura TpyOOIPOBOROB ¥ METAJLIMHECKHX
KOHCTPYKIHEH OT KOPpO3MM ROJUKHA IIpefyCMAaTpH-
BaThCs B COOTBETCTBHMHM C TpebGoBammamu 13.4, 13.8
CHull 41-02.

6.1.2 Tennormapousonsnus CTAIBHBIX
TpyooupoBonos B IIIIY m3onamum c 3amuTHOMH
000J104YKOH B3 moamITRIeHa (TPyObl, CTHIKOBBIE
coeAnHEHHS)

Jns cTpOUTEeNhCTBA TEIJIOBBIX CeTell AOJK-
HBl HCIONB30BAThCA CTalbHEIE TPYOBI, KadecTBO
KOTOPBIX COOTBETCTBYET TpeOOBaHUAM
TI5 10-573-03 {19] u CHull 41-02.

Jlis cTpoMTeNTbCTBA TEILIOBBIX CETEH NOMKHBI
IPHMEHATHCS CTanbHbie M (acoHHble H3AENUA MO
T'OCT 30732 B Tennooit msonsivm w3 [V ¢ no-
JIHATANECHOBOH 000I0YKOd WM 3aUTHBIM HOKpHI-
THEM M3 OLIMHKOBaHHOTO XeNe3a, NpeHa3sHaYeHHbIE
i1 NOJ3€MHOM MPOKNAAKy TEIUIOBHIX cereii (¢ no-

PMJ 41-11-2012 Casxr-Iletepbypr

TMSTHNEHOBOA obonogkoil — HeckaHanbHBIM CROCO-
6oM, B HeNpOXOAHBHIX KaHanaXx M QyTigpax; co
cranpHOM 3amuTHOR OOOMOUKOH ~ B NPOXORHBIX
KaHajax ¥ TYHHELIX) W HaJ3eMHOH NpoKiagKy Tel-
JIOBBIX ceTell (TpyOBl cO cTanbHLIM 3aIUTHBLIM MO-
KpbITHEM) ¢ paboumm HasnenueM He Gonee 1,6 Mlla
u Temmeparypoii no 150 °C.

TInotnocts IMIY npeRBapuUTENHHO H3OJIMPO-
BaHHBIX TPY6 HOMKHA cocraBnaTe 60-90 kr/m®. Ko-
3¢ duimenT TerIonposogHocTH MaTepuana IIIY
W30JMU Tpu cpenedt Temmepatype 50 °C mo
IF'OCT 30732  nomwken  Owrb  He  bonee
A=10,033 Br/m-°C.

JIns MOBBINIEHHs KaYecTBa TEILIOM3OMIMHA H
JHepreTHUecKol 3)PEKTHBHOCTH TEIUIOCHAGKEeHM:
(cm. [6]) HeobxomumMo, uTODOB KO3hHHUIMEHT Temno-
nposogsocts THIY wsongmum mo [29] cocraenan
A <0,029 Br/m-°C npu cpenyeit remuepatype S0 °C.

TTonmaTner A W3FOTOBJIEHWA 3AIUTHOM
000NOUKH HOODKEH uMeTh OOnacTb HpPHMEHEHMA
«na HanopHLIX TPYO ¥ COSNMHHUTENBHEIX JieTaseid.

Ilepen moXpHITHEM TOBEPXHOCTH CTANBHOH
Tpy6sl unn ¢aconsoro maenus IV neobxommmo
DPOM3BECTM  MPENBAPUTENLHYI0  MEXaHHYECKYO
OYHCTKY NOBEPXHOCTH CTPYiiHOI abpasuBHOH 0obpa-
60TKO# no crenenu ogmctku 3 no 'OCT 9.402. 3a-
aueka ITTTY pomxHa BEHIONHATHCA €AMHOBPEMEHHO
U [EJHKOM.

IlpenpapurenbHas aKTHBAUMA TNONMITHIIEHA
3aMTHOM 000J0YKH KOPOHHBIM Pa3psiioM JAOJDKHA
TIPOBOAUTEHCA 0DA3aTeNnbHO.

Bce ucnbrTaHus M3nenyii, MMEIONINX HHEYCT-
pUATbHYIO TervioByro msoymiun m3 IITY, momxmb!
nposonuThes B coorBercTBUM ¢ TOCT 30732. Ilpo-
u3BoAUTENDb (AIH NOCTABINWK) HOJDKEH INpenocTa-
BHTH BCE TPOTOKONB! MCIHITAHMI COINAcHO Tabim-
ne 7 TOCT 30732, nogrsepsxaaroinie COOTBETCTBUE
TIIY psomsiiy ¥ NONMHATHIICHOBOH ofonouxn mo-
KasaTe/lsM KadecTsa, ¢ Y4eTOM pexoMeHpaiui 7.1
HACTOSIIETO IOKYMEHTA.

Ilpouseopuress (WiIH NOCTaBIIMK) AOJDKEH
NpeRocTaBHTs Ha kommoneHTsl IHIY nportokon Hc-
THITAHMI Ha TEeMIOBOe crapeHue ¢ 0GOCHOBaHMEM
cpoka ciyx0sl Tpy6 B IIIY Tennowsonimym 6e3
usmenenms cpoiicts ITITY.

Cueruienne IV ¢ 3amuTHOH obonoqaxoi He-
06X0MO TIPOBEPATh (MpPH KOHTPOIBHBIX HCIIBITA-
HHAX Ha CTpOMIUIOBIAJKe) YCTpPOHCTBOM, IO3BO-
JOLIMM OCYIIECTBISTh OTPHIB Beel obonouky ne-
JIMKOM WIIH BBIPE3aHHOIO Kycka (MEeTONOM, DpuBe-
JICHHEIM B NpHAOMXeHMu B) ¢ peructpaumeii ycunus
BO BpeMA OTPbIBA aITe3HMETPOM.

Cuennenue ITTTY ¢ 3amuTHO# 0000uKO# He-
06X0MMMO NIPOBEPATH KAK NPH M3TOTORJIEHUN TpYO B
TITY uzonaupu Ha 3aBOAe (B aHAIMTHYECKOH s1abo-
paropuM), Tak 4 BO BpeMs CTPOMTENHCTBA TENOBOH
cetd (NP YYACTHH YTIONIHOMOYEHHOTO TNpEJCTaBH-

13



PMJ] 41-11-2012 Canxr-TlerepOypr

TeNsi OPraHM3alidM, 3KCIULyaTUPYIOmieil TerUloBYIO
CeTh) C LIeJbIO BHIABNEHMS HEKAa4eCTBEHHOH TeIuio-
THIPOM3ONITIVIN.

CTpouTensCTBO TEMIOBBIX ceTeil Geckananp-
HOM MPOKJIAIKY U3 CTANBHBIX TPYO ¢ MHAYCTpHAIb-
HO#M TeruioBoii u3ormeii u3 TITY B monmsTunexo-
BOi 00ONOUKE ROJDKHBI BHINONHATHCA B COOTBETICT-
Buu ¢ Tpebopanusamu CIT 41-105.

B mecrax npoxona Tpy6onpoBoIOB TEMIOBOH
ceTH 4epe3 QyTiapsl HEOOXOAUMO YUYMTHIBATH, YTO
TIPHOPHTETHBIMH BApHAHTOM SBJIAETCS NPUMEHEHHUE
TpyG ¢ YCHACHHOW NOJM3THICHOBOH 3amUTHON
000I04KO#.

HeobxonumMo mpemycMaTpuBaTh I'MAPOU3ONS-
maio Topnos IITY Ha Bcex Tpybax u daconHBIX Ae-
TANSX 474 NpepoTepalgeHus Hamoxanmsa IIIY B
nPOIecce TPAHCTIOPTUPOBKM M MOHTaXa, a TakoKe
npexycMaTpueath rugpousomsiuuo Topuos IITY
JUI1 BpEMEHHBIX TEXHOJOTMYECKHX Pa3phIBOB.

Kopposms TpyGOIpOBOAOB 3aBUCHT OT TOrO,
HACKOJIbKO TEIUIOBasi CeTh I'ePMETHYHO 3aKphita OT
DPOHMKHOBEHUs BONH! M3BHe. HenpemeHHEIM yciio-
BUEM sIBIsETCA COOIIOACHHE repMEeTHUHOCTH H30Ms-
MY KaKAOTO 3JeMeHTa W BCero TpyOomposoza B
penoMm. ng cobmonenys repMeTHYHOCTH TpyOO-
NPOBOJia B TEUCHME BCEro IEpPHONA SKCIUTyaTalluM
IIPH BHIIONHEHNY CTHIKOB 3aMIMTHOH 000sI0YKH He-
06X0¥MO TIPHMEHITh TOJILKO PaBHOMPOYHEIE B Ha-
TIpaBJICHMM Harpys3ku OT cMelleHua Tpybonposona
COEIHHEHNUS IONMATIUIeHa (CBapHBlE COSIUHEHUs C
TIOMOINBIO NPUBAPHBIX My(T) C YYeTOM peKOMeH[a-
1uH 5.5 HacToAmEro JOKYMEHTA.

KOMIIEHCATOPBI,
tdacosabIe

6.1.3 Cunasdonnbie
HEOOABIKADbIC IIUTOBbIE  OLOPKI,
n3genns, cacrema QK

TIpn xommnekraimu 37EMEHTaMU TEIUIOBOH
ceru, Takumu Kak CKY, HenomBIKHEIE ONOPHL, (a-
COHHBIE HM3JeAus1 CJCOyeT pPYKOBOACTBOBAThb-
¢4 5.5 HacTOAINEeTO NOKYMEHTA.

Cumbdonst s CKY pomxssl M3roTaBin-
BaThCA. M3 PYJOHHON MM JIMCTOBOM BHICOKONETHPO-
BaHHOH CTallH, CTOMKOH K KOPPO3HOHHOMY pacTpec-
KMBaHWIO NPH SKCIUTyaTanyu Temiopo cetd. Ilpu
3TOM NPOMEKYTOYHEBIE CHOM CHIB(OHA PEKOMEHAY-
IOTCS U3 TOH K€ MApK¥ CTalM, YTO M Hapy>KHbie
CJIOH.

Montax CKY HeoOXOAMMO BBINONHATL CO-

rnacio  CIT141-105, wuHCTpykuUMsIM  3aBOJOB-
usroroureneil CKY u pexomeHnamuii HacTosiuero
ZIIOKYMEHTA.

TepmeTruHocTy 3ampTHOH obonouxu CKVY
JO/DKHAa DPOBEPATHCS ONpPecCOBKOH B  TeueHHe
5 muH. nipy gasnenwu 0,05 MITa.

KoHeTpykuus HenogBMKHBIX IUTOBBIX JKelle-
300€TOHHEIX ONOp TeIUIOBOM CeTH s NpefoTBpa-
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IIEHUA AKTUBHOH 3MEKTPOXMMMHECKOH KOppo3us
nop, AeHcTBHEM GITyKatOMMX TOKOB JOJDKHA HMETh
HAACKHYIO JIEKTPOM30JIIHHIO OCHOBHOH TpyOH OT
Jene300eTOHHOro 1wyTa (CONPOTHBIEHHE He MeHee
100 MOM npu MCIIBITATEARHOM HANPSOHKEHNH HE Me-
nee 500 B), a Taioke neficteyromyio cucremy OIK.

Moutax cuctemsl OJIK HeoOX0AMMO BHINOA-
aate cornacko CIT41-105, a taxoxe «HucTpyxkumn
10 TIPOEKTHPOBAHIIO H MOHTaXY CHCTEM ONEpaTHB-
Horo puctanimonnoro kouTposs (COIK) ysnax-
HeHMs1 TNeHONoNMypeTaHoBOi msommnm  (TIIY)
NIPEIH30/IMPOBAHHbIX  TEIUIONPOBOXOR (B HOmON-
Henue k ceoxy npasun CIT 41-105-2002)» [27].

Monrax cucremst OJK mpoumssoautcs mo
npoexty OJIK, BHNIONHEHHOMY Ha OCHOBAHHM TeX-
HHYECKOTO 3aiaHus.

Monrax tpybonposomos B IV msomsamun
OCYNIECTBIIAETCA TONBKO C MCNOJIb30BAHHEM TEIUIO-
HM30JMPOBAHHBIX 3JIEMEHTOB 3aBOJICKOTO M3TOTOBJIE-
Hu, ¢ BcnpasHoH cucremoii OJIK, monymeHHBIX K
MOHTa)Ky NO pe3yNBTaTaM BXONHOTO KOHTPONA, OT-
METKAa O NPOBEAEHHH KOTOPOTO NOLKHHI OHITH B
«O61meM xypuane pabory».

TemwtornapoU30AILUA CTHKOB H MOHT@K CHC-
Tembl OJIK ocymecrpinsercs cornacio CIT41-105.

TIpu monrake TpySomposoza Heobxomumo
KOHTPOJIMPOBATH CONPOTHBICHUE H30JALHMHA ¥ Leno-
CTHOCTH NPOBOABMKOB cucteMsl OJIK:

— TIPH ¥X COSTHHEHNH OT CTHIKA K CTHIKY;
— IO TeMJIOTHAPOU3OISIMH CTHIKA;
— I0CsIe TeNJIOTHAPOH30/LILIMM CTHIKA.

B cnydae OTKIOHEHM CONPOTHMBICHHA H30-
UMM 37eMeHTa TpyOompoBoJa OT YKa3aHHOTO B
T'OCT 30732, npy HEBO3MOXKHOCTH BBIIEPKATh
HOPMATHBHOE COMpPOTHBJIEHNE M30JLAUMH TpySomnpo-
BOZA B pamkax npoekra o CII 41-105, a Taxoxe opu
BOSHHMKHOBEHHM OOpBIBA HPOBOIHMKOB CHCTEMBI
OJIK, mambucHmuie paborel Ha mobol cTaguu HMX
TIPOM3BOACTBA CHEXYeT HEe3aMEJTHTENLHO OCTaHOo-
BUTh JO BOCCTRHOBJEHHS 3HaueHW! CONMPOTHBIICHHS
H30JLILMHM M yCTpaHEeHHs oOphIBa MPOBOAHMKOB CHC-
Temsl OJK.

Pesynbrathl KOHTPOIGHBIX H3MEpeHwmi (uK-
CHPYIOTCS TIO Mepe TOTOBHOCTH TEILIOMHMAPOM3O0IIH-
POBaHHbIX CTEIKOB B «O0meM xypuane pabor», rie
OTMedaeTCs:

— JaTa npoBeIeHN H3MEPCHMI,

— HOMEp CThIKa;

— Pe3yisTAaThl M3MEpPEeHMs CONPOTHBICHHA
mommu OJK yyactka mocnie TEIIOTHAPOH3071d-
1{YiH CTHIKOB;

— Pe3’yJsTAThl NPOBEPKH FEPMETHYHOCTH H30-
JISHMH NABJICHAEM.

B npouecce paboT no TEILIOrHAPOU30IALIMY
TIPOBEPSIETCST IePMETHYHOCTh COSOMHEHMA MYyQT ¢



noymsTWieHoBoli  obonouxofi Tpy6omposona co-
raacyo CI1 41-105.

[Ipu oTcyrcTBMM yTeuek BO3MyXa M3-flOA CO-
emuHeHns MydTsl H 060NOYKY, NPH MCKYCCTBEHHO
TIONNEPKUBAEMOM  [JABNeHWH  BHYTPH  CTHIKA
0,05 MIla (0,51 xr/cmz), CTBIKOBOE€ COSHMHEHUE AO0-
nyckaeres k samupke HITY.

Veranopka KOBEpORB, NpPOKJIAAKA COEOHHH-
TempHHX Kabejei cucrembr OJIK npoussoauTcs Ha
OCHOBaHHH NPOEKTHOH AOKYMEHTaUHHM CHCTEMSBI
OJIK H 0QOpMIIIOTCS aKTaMK CKPBITHIX paboT.

ONEeKTPUIECKOE COTPOTHBICHHE MEXAY CHI-
HaIbHEIMH TIPOBOJAMM H TpPyOOii, M CHUTHaJIbHBIMH
TIPOBOZAMM ¥ TMAPO3aHMMTHON 000NOYKO¥H NOIDKHO
6b1TH He MeHee 500 MOM. ConpoTHBIEHHE 3aMKHY-
TOH TETIH CUTHATBHBIX HPOBOHOB (IIENOCTHOCTD
KOHTYPa) H0oJbkHO ObITh He Gonee 0,5 Om.

IIpu momTaxke cuctemst OJIK neoGxomumo
OCYILIECTBIIITE KOHTPONE KAuecTBa COeNMHEeHM 0b-
’KAMHBIMH BTYJIKaMHM, HATG9MS BHBOLOB CHUTHAIb-
HbIX TIPOBOAOB B KOHTPONBHEIX TOUKAX.

Tpebopatua x IIIY M30/1MK H3NIOXKEHB! B
6.1.2 HacTosImETO HAOKYMEHTA.

6.1.4 Crannnam 3amnATHI 0T BAPYKHOH Kop-
PO3HH CTAABHLIX TPYOONPOBOAOB TERHOBOIM CeTH

3amquTa OT HapyXHOH kopposuM TpyGonpo-
BOZOB TCILIOBBIX CETEH HO/DKHA COOTBETCTBOBATDL
tpebosamusam T['OCT 9.602, PJ 153-34.0-20.518-
2003 [30] u CTO 17330282.27.060.001-2008 [31].

CraHuMM KaTOOHOHM 3amiWThl ABILIIOTCA HEoO-
XOAHMMbIM 3JIEMEHTOM CHCTEMBl 3JIEKTPOXHMUEe-
CKOH 3allUThl NOHN3EMHBIX CTaJIbHBIX TPyOonpoBo-
JIOB OT KOppO3uy B 30HaX Bxoja Omyinaromux to-
KOB B HON3eMHBIe coopyxenus. KaTtoanas noaspu-
3alMs  OCYUIECTBISETCS NPUMEHEHHUEM CpEXCTB
3NEKTPOXUMHIECKOH 3aIMUTHI:

— KaTOAHBIX YCTAHOBOK;
—~ TOJPH3OBAHHBIX B YCWISHHBIX Apenakeii;
— TaJbBAHWYECKHX AHOAOB (IIPOTEKTOPOR).

HckmouenneM SfBAAIOTCA CTaibHbie TpY6o-
nposoapl B IIITY w301y ¢ 3alMTHOM 060104K0M
U3 )KECTKOrO TIONMATIVIEHa (KOHCTPYKUMS «Tpy6a B
TpyOe») mmeromx cucreMy pgeifcreyromero OK
COCTOSTHYS M30JIALM TPYOOIPOBOIOB.

PexomeHmyeTcs NPUMEHATh KOMIIAKTHbIE MO-
AynbHblE CTAHIMM KATOAHOM 3alIMTHl ¢ BBHICOKHM
K03(pULHEHTOM TIONE3HOTO AEHCTBUA BO BCeM IHa-
TIa30He Harpy3ok, Kod(hQMIMEeHTOM MONIHOCTH HE
mwke 0,75 BO BceM Ouanasone Harpysok, xo3dgpu-
IUEHTOM IYJIbCayii BLIXOHHOTO HANpsDKeHHs He
Gonee 2 %.
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6.2 F'oppepopannbie TpybonpoBoasl n3
Hepkasetopieil cranu B IHIY m3oasmmm ¢
3ammuTHO# 060109K0i

T'odpupopannme Tpybonposoap M3 Hepika-
BEIOMEH cTalM ¥ (pacoHHbIE W3AENMM, IPUMEHAEMbIE
JUIA CTPOMTENBbCTRA TEIUIOBBIX CETEH, MOIDKHEI COOT-
BETCTBOBATh TCXHUYECKHMM YCHOBHSAM  3aBofa-
M3rOTOBUTENS M JAeHCTBYIOMIEH  HOpPMAaTHBHO-
TEXHHIECKOH JOKYMEHTaIMH.

TodpupopanHbie TPYOB AOIDKHBI NPOXONUTH
HCTIHITAH)SA Ha IHKIMIECKYIO H CTATHYECKYIO TIpoy-
HOCTh. IIpH HCOBITAHWSX Ha HHKIHYECKYIO Npoy-
HOCTb TpyOa NOJDKHA BELIEPIKUBATEL O€3 CyMeCTBeH-
HOTO HapacTaHHsd KONHYECTBa JC(HEKTOB He MeHee
1000 1ukI0B HAarpy>XeHHS JaBIEHHUEM, paBHBIM
MaKcUMabHOMY paboueMy, YMHOKEHHOMY Ha XO-
spprment k=1,5. B mpouecce ucnbiTaHMA Ha
LUKIMHECKYI0 NPOHHOCTh He JOMYyCKAeTcsd IUIACTHU-
geckas aedopmars TpyOr! (YA IHMHEHUE).

TodpuporanHsie TpyOsl H3 Hepaperomefi
CTaJTi MOTYT NPHMEHATBCA KaK B CHCTEMaX LEHTpa-
JIM30BAHHOTO TerutocHabxkerus nocne TOLl, Tak u B
Hapy>XHBIX CHCTEMaX TeIUlocHabixeHms nocne xo-
TenpHbIX wiy HTII (mpu 3ToM TONIMIMHA TeNIOH30-
JAuMd Hojaiomero W obparsoro TpybonpoBonos
MokeT OBITE pa3sHOH, paccYMTEIBAETCA COITIACHO
CIT141-103).

Vxnamka roQpupOBaHHEIX TPYD B TpaHIIelo
OCYINECTRISIETCA HA OCHOBAHHE U3 TIeCYaHOrO IPYyH-
Ta tommuHo#i 150 MM. Ilpn namrmm OGeToHHoOro
OCHOBaHWs WM IIPY NPOKIIafike B KaHAJAX TO/MIOUHA
NIECYAHOI0 OCHOBAHMA NOJDKHA OBITH yBemm4eHa /o
200 Mm. Tnybuna 3anokeHWs HOJDKHA COCTABIATH
He meHee 600 Mm.

Ilpu 3achinke TpaHIIeH Haa TpybonpoeodaMu
HeoOXO0MMO yCTpauBaTh 3alIMTHBLI CI0H M3 Mecka
TommuHoit 200 mm. Tlecok B masyxax Tpanmen cnie-
ayer yrpaMboBarh ¢ x03(phIMEHTOM YIIOTHEHHA
0,95. HenocpepcrBeHHo Hajx TpybompoBoAamu
TpamMOOBKa He JIOIyCKaeTCs, POU3BOIUTS YIUIOTHE-
HHe necka Haj TpybonposomaMu CleZyeT MeTOLOM
nonupa.

B Mmectax pacnonoxeHus WapoBoOH 3alopHOH
apMaTyphi, TPOMHHKOB ¥ BBOJOB B 37aHMI U COOpY-
KEeHUA H€06X01[HMO YCTaHaBIMBaTh HENOABMKHbLIC
Onops. YeTaHoBKa NPOMEKYTOUHBIX HETIOABIEIKHBIX
omnop He Tpedyercs.

PaccrosHue OT cTeHKM TpaHIIeH 00 3allUT-
HOH obomouku rodpuposanHoi TPyOH HOIKHO
ObITh He Menee 250 Mm. YiJioH TpyOGOnpoBonoB He
periaMeHTHpYeTCA.

Tennowsonsiupss #  3amMTHas  obonouxa
JIOJDKHBI COOTBETCTBOBATL TEXHWUECKUM YCHOBUIM
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3aBOJIa-M3rOTOBMTEN W OCHOBHBIM TpeboBanu-
siM 6.1.2 Hacrosmero AokyMmeHTta (B ciywae IITY
TCILIOH30/ALGE ¢ 3anfuTacH ofonoukoll wz nonm-
3THICHA).

pib bl TeMNOBbIX cereit JHaMETPOM
Dy > 100 Mmm wu3 rodpupoBansbx Tpybonposoaos
M3 HepXapewwell CTamm JODKHL TPHMEHATHCSA
cpapupie coeautenus cornacuo I16 10-573-03 [19]
u CHul141-02.

TlpumMensemas TEXHOJIOrMs CBapKH H NEPCO-
Hal  JopkHBl  ObITh  ATTECTOBAaHLI  COIJIACHO

P71 03-615-03 [32] u 16 03-273-99 [28].

6.3 IlnacTukoBnie TpySonposoanl B LY
TEeNJION30JISII N ¢ 3aUXATHOM 000a09K0H

IInacTukoBEle TPYOONpPOBOABL, a Takke (a-
COHHBIC M3NeJIH, IPHMEHIEMbIe I CTPOHTENLCTBA
TETUIOBBIX ceTell, NOJDKHBI COOTBETCTBOBATH TEXHH-
YECKVM YCJIOBHIM 3aBOROB-H3TOTOBUTENEH U AeHCT-
ByIOINEil HOPMATHBHO-TEXHIMYECKOH JOKyMEHTALMH.

Tpy6onporoxs! u3 PE-X u PE-RT tam II mo-
TYT TIPUMEHITBCA B CHCTEMaX OTOILUIeHMS H ropade-
IO BOJOCHAGKEHHS, a TAKOKEe B HAPYXHBIX CHCTEMAxX
TerviocHaOkenns mnocne korembublx wim  ITTTI
(I1pH 3TOM TONMIUMHA TEIUIOM3OMIMM MOJAImIero U
obpatHoro TpybonpoBoZoB MoxeT ObITh pasHOIi,
paccumThiBaeTca cornacuo CI1 41-103).

IInactukoBble TPyOEl, GUTHHIN U COSIHMHSHUS
JOJKHBEI TIPOXONUTH BCE HEOOXOMUMBIE MCITLITAHMSA
cornacuo 7.4 TOCT P 52136, a Taiwke ISO 9080
[33], DIN 16892 (mna PE-X) [34] u DIN 16833
(ms PE-RT tam II) {35].

Texuuyeckyie peuieHUs 1O CTPOHTENHLCTBY
TEIUIOBOH CeTH M3 NONM3THICHOBHIX TPy60npoBonoB
TIpH HO3EMHOM NPOKJIafke PEeKOMEHIYyeTCs NPHHK-
Marb COTJJACHO HMHCTPYKLIAM 3aBOJIOB-
usrorosuteneii ¢ yderom Tpedbopanuii CI141-107.

B Mmecrax pacnonoxeHus mapoBoii 3aNOpHO#H
apMaTyphl, GTBOAOB, TPOHHHMKOR H BBOHOB B 37aHHA
¥ coOpyXeHHs HeoGXOmMMO YCTaHaBIMBATH HETOK-
BIJKHBIE OMOpPH. YCTAHOBKA IIPOMEXYTOYHLIX He-
TONIBIKHEIX ONOP He Tpebyercs.

Termnomsonsaius #®  3amurHas obonouxa
JOTDKHBI COOTBETCTBOBATH TEXHMYECKUM YCIIOBHAM
3aBOJA-M3TOTOBUTENS M OCHOBHBEIM TpeboBaHH-
am 6.1.2 macrosmero moxymeHnta (B cimydae IIIIY
TEIUIOM3ONSIMY ¢ 3aIUTHOM 00OHOYKOM H3 IOiH-
ITHUJICHA).

Jis TETAOBBIX ceteit AUaMETPOM
Dy > 100 MM M3 TUIacTHKOBBIX TPYO HOJDKHBI IIPH-
MEHSATLCA CBapHbie WM (aHIEBBIE COGRMHEHMS
cornacHo CHull 41-02.

Cbopka mnacTHKOBBIX TpYyD Mexxy cobo#t n
(pacoOHHBIMHM MBHENUAMH MOJKET OCYLIECTBIIATHCS
TIOCPEACTROM BEPa3beMHBIX (CBapHBIX) COSAMHEHMH
MM pa3hbeMHBIX COeAMHEHMH (UlaHIIeBOro M KOM-
TIPECCHOHHOTO THIIA ¢ TOCHEAYIOMEH TEnNoU30IIs-
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IjMel MECTa COeIMHEHMs W repMeTM3auMel nonm-
sTHREeHOBOH MydToii. B ciyuae coemunenus tpyo
NpY HOMOINH CBapKH NpHMEHSeMas TeXHONOrHs M
TIEPCOHAN HOJDKHB! OBITh ATTECTOBaHB COIJIaCHO
PJ1 03-615-03 {32] u I16 03-273-99 [28].

7  KonTpoan HPOH3BOACTBA
3]1eMeHTOB TeMJIOBOH ceTH H KOHTPOJb
CTPONTEIbLCTBA TENIOBOH CETH

7.1 OcHoBHbBIe TPeGOBARAN 1O KOHTPOIID

Ilopsanox mnpopeneHMs CTPOMTENHLHOTO KOH-
TpoJis NPH OCYHMIECTBICHHH CTPOUTENBCTBA, PEKOH-
CTPYKLHHM M KAaNUTAIGHOTO PEMOHTA OGBEKTOB Ka-
TUTaALHOIO CTPOUTENBCTBA OCYILECTBIAETCA B CO-
otserctBiU ¢ IloctanoBnenuem IlpasurenscrBa PO
o1 21.06.2010 Ne 468 {14] npunsTeiM B COOTBETCT-
BUH ¢ MyHKTOM 8 crareu 53 I'pagocTpoMTenbHOTO
kxoneka P® [3].

Bce ocHOBHBlE 37€MEHTHI TEIUIOBOM CETH
(1Tpy6Hl, acoHHBIE HU3AENUS, HENOABKHbIE OTOPSL,
CKY, sanopnas apMmarypa) JOJDKHBI HMETh BCE He-
obxonuMble AOKyMeHTH (ceprAdHKaTh, pasperie-
HHi Ha NpHUMeHeHNe, NAcTopTa, aKThl ¥ OTYeThl 00
MCTBITAHUAX), TIOATBEPXKHAIOUME COOTBETCTBHE
TEXHWYECKUM YCIIOBHAM 3aBONOB-U3roTOBHTENCH M
JIeHiCTBYIOIMM HOPMATHBHBIM TPeOOBaHHMAM.

IIpousBonmwrens H3mennii ¢ HHAYCTPUAILHOH
TennoBol w3omnsaueit u3 IMTY momkeH ocyimecTs-
AT BXOAHOH KOHTPOJ/b 3NEMEHTOB TEIUIOBOH CETH,
TIOCTYIAIONIMX Ha W3ONALMOHHBIN 3aBOf, Ha COOT-
BEICTBHE COTPOBOOMTENBbHBIM  JOKYMEHTAM, a
MMEHHO:

— BH3YaJIbHO-H3MEPHUTENbHEIN KOHTPOJh, HpH
KOTOPOM TIPOBEPSIOTCA FEOMETPHUECKHE NapaMeTpsl
(AmameTp, TONMMIMHA CTEHKH, OBATEHOCTD);

— BH3yanbHbIH KOHTPOJb, OPH KOTOPOM IIPO-
BepAeTCa OTCYTCTBHE HEAOMYCTHMBIX AedeKToB (ka-
BEpHBI, LApalMHEBI), «mepeCuToi» MapKUPOBKY,
CJIEAOB KOPPO3HH H MeXaHudeckoil o6paboTi;

— BH3YaJIbHBIH KOHTpOJb, IPH KOTOPOM TIpoO-
BepsieTcs OTCYTCTBHE CBapHHIX INBOB, HE MNpeRy-
CMOTPEeHHBIX AOKYMeHTaluel Ha Tpyos;

—~ aHaIW3 XHMHYECKOro coCTaBa (paspyLiaio-
IMMMH METOAAaMM) H NPOBEPKA €r0 COOTBETCTBHUA
HOPMaTMBHOMY JOKYMEHTY Ha Marepuan (CTaiub) B
Ciy4ae HeyHORJETBOPHTENBHBIX Pe3yJbTATOR BH3Y-
ANBHO-M3MEPHTEIHEHOTO KOHTPOJIA.

Texupdeckmii 3aka34yuk (COOCTBEHHMK WIH
GanaHconepxarens TEIUIOBRIX ceTel) B MOApSIUHK,
OCYILECTBISIONHI CTPOHTENHLCTBO TEIUIOBOM CETH,
MOTYT NPOBOAMTH BXOMHOH KOHTPONb Mpeau30JIH-
POBAaHHBIX 3NIEMEHTOB TEIUIOTPAcChl, NOCTYNAIOMMX
Ha CTPOMIIONIafKy, Ha COOTBETCTBHE COLPOBOAU-
TeabHbIM HOKyMeHTaM. B ciryuae HemoBepms K co-



NPOBOJAMTENbHBIM JOKYMEHTaM BXOAHON WHCTpY-
MEHTAIBHBIH KOHTPONb 0643aTeNeH.

B nponecce Ipou3BOICTRa CTAIbLHBIX 3IEMEH-
TOB TeIUIOBOH ceTm (TpyOwi, (pacoHHBIe H3NENUS,
HenoApibxHble onopkl, CKY) B TennoBoi uzonsuum
u3 IIITY npousBomMTEnb NO/DKEH BBITONHATH BCE
ucnpTamms B coorserctBuM ¢ TOCT 30732.
TIpu 3TOM HIpHeMOCIATOYHLIE M NIepUOIMYECKHE HC-
MBITAHWA U30JIMPOBAHHBIX TPYO M (PacOHHBIX u3ze-
nvii TpebyeTcs IpOBOAWTL B COOTBETCTBMHM € TabiiH-
neit 7 TOCT 30732 ¢ nepuoOaMIHOCTHIO «pa3 B ToAy,
TO eCTh BCE NEPHOAWYECKHME MKCIBITAHUS JOIDKHBI
NPOBOJUTECA €XKETOAHO, YTO TAKIKE COOTBETCTBYET
DIN EN 253 [29]. Kpome Toro, HeoOxomuMo mnpo-
BOJMTH HE pexke ONHOrO pasa B IOJ MCIIbITAHKS CThI-
KOBBIX COEAMHEHWH Ha HAJEeXHOCTP COTJIACHO
DIN EN 489 [36].

Jns xaxpo#t crposueiics Terorof ceru 3a
cHeT TEeXHHHECKOTO 3aKa3uhka RO/DKHBI IIPOH3BO-
IUTbCA KOHTPOJIBHBIE HUCIIBITAHUS 31€MEHTOB TeIIo-
Tpaccel (na0OpaTopHBle WCHBITAHMS Ha O0OBEKTe)
C LIeNIbIO YCTAHOBJIEHHMS MX COOTRBETCTBUA IIPOEKT-
HOI 1 MCITOTHUTENHHOH JOKYMEHTAIMH.

KonrponbHble HCHBITAHWA [OJDKHB IIPOBO-
AMThCA (MO JOrOBOPY ¢ TEXHWHECKMM 3aKa3UHKOM
WIH TIOAPSIYUKOM) aTTECTOBAHHOMN MCIIBITATEILHOM
nabopartopueii (cM. mpunoxerue b).

Texuwugeciomi 3aka3dMK MOXKET MPOBECTH
AIPOBEPKY TeXHoxoruu maroropnenus IHIY Temno-
usonguuH (cM. mpuiaoxenye I') Ha U30AAIHOHHOM
3aBOJ€E NPOM3BOIMTENS C NOMOLUBIO IPEACTABHTE-
Jeli aTTeCTOBaHHOMN HCTBITaTe IbHOI Jaboparopuy.

Pabotel mo oTbopy obpasuos (3/€MEHTOB U
CTBIKOB) BBIMOMHAET NPEACTABUTENb aTTeCTOBAHHOM
HCIHITaTeNbHOM NabopaTopuu (NO JOTOBOPY C TeX-
HMYECKMM 3aKa34MKOM) COBMECTHO C HOAPSTIHKOM.
Bce pe3ynpTaThl KOHTPOJ HOKYMEHTAIRHO (QHKCH-
PYIOTCS B BHIE aKTOB, OTYETOB O J1abOpaTOPHBIX
ucnerranusax. Komun nokymentoB cparorces B Cese-
po-3anagHoe ynpaeheHue PocrexHanzopa mis
odopmiicHHs AONYCKA TEIUIOBOH CeTH B 3KCIUTyaTa-
LU0,

7.2 HonBomMo4ns  NpPOW3BOAHTENN  HO
KOHTPOJII0 NPOH3BOACTBA 3JIEMEHTOB TeNJIOBO
ceTH

Ipoussoauten 0013aH HECTH OTBETCTBEH-
HOCTH 32 HECOOTBETCTBYE BBIyCKaeMO# NPONYKITHH
(u3menyii ¢ HHAYCTPHANILHON TETOBOHM u3onALMeH
u3 IITY) conpoBoauTensHEIM AOKYMEHTaM, B TOM
4yce Ha CTAILHYIO TPpyOy M Ha JaBajibueckue Ma-
TepHabl.

Kontpons xauecrBa xOHEYHOro MpOXYKTa —
NMpeau3oNMpoBaHHbIX Tpybonposonos B IMIY ten-
JIOM30NIS1HMY NO/DKEH MPOBOAUTLCA BO BpeMs Hpue-
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MOCHATOYHBIX ¥ TEPHOAHMYECKMX MCIIHITAHMI B CO-
orerctBuM ¢ tabmuuell 7 TOCT 30732, Ilpu sTom
HeOOXOQMMO BBHIMONHATL BCE MCHBITaHUS, B TOM
YuCTIe ¥ IePUOIUIECKHE.

B ciyuae nmpoW3BOICTBA B COOTBETCTBHM C
TEXHHYECKUMH YCHOBHAMH HAH CTaHHAPTOM Opra-
HM3allMM 3aBOJA-M3roToBUTENA TpeboBanus no obg-
3aTEIBHOCTH Beex ucnbitanuii mo I'OCT 30732 mo-
ryT OBITh YKa3aHBl B TEXHWYECKHMX YCJIOBUAX MM
CTaHIApTe OPraHH2aIUH.

Ilpn ocymecTBreHdH KOHTPONA KayecTsa
CTATBHEIX IPEAM30OAUPOBAHHBIX TPYOONPOBOAOE B
IOIY Teruion3osnduuy HeoOXOAUMO NPOBEPATH CO-
OTBETCTBHE OCHOBHBIM TpeGOBaHMAM 110 NPOM3BOA-
CTBY, yKa3aHHbIM B 6.1.]1 Hacrosmuero noxymeHTa.

7.3 Hoxnomouns NOAPANINKA no
KOHTPOJII0 CTPOHTENLCTEA TeNIOBOH ceTH

TToapaguux HeceT OTBETCTBEHHOCTE 3a COOT-
BETCTBHE NMOCTPOCHHOM UM TEIUIOBOM CEeTH IIPOEKT-
HOH Y UCTIONMHUTENBHOH NOKYMEHTALUH.

Hpouseomurens u3gemii ¢ UHXYCTPHAIBHOH
TemwoBoii mzonaumeii w3 IMTY pomwken npepocra-
BUTH BCE TIPOTOKOJIbl HMICIBITAHMI COFJIacHO Tabnu-
ue 7 TOCT 30732, noaTepskAatomye COOTBETCTBHE
[TV m3onfimy U HONMATIIEHOBOH 00010uKHM No-
Ka3aTelsiM KauecTBa.

Hoppanuuk ocymmectenser (B NpUCYTCTBMH
TEXHMYECKOTo 3aKa34uKka) KOHTPOJIb KayeCTBa Ipo-
M3BOACTBA PaboT METONOM ONpPECCOBKH IPOCTPAH-
CTBa BHYTPH CTBHIKOB 3aIIUTHOH IIONMITHIEHOBOH
obonouxu (masnenmem 0,05 MIla B TeyeHme 5-tH
MMH., IPOBEPKA HA F€PMETHYHOCTh OOMBUTMBAHHEM)
¢ BHecenueM 3amicu B «O6mii xypHan pabor» (no
KaXIOMY CTBIKY).

Tloapsmumx npouseoauT otOOp 0Opasnos Ajs
BBHUTOHEHHMA paboT [0 KOHTPOJO TEXHWYECKHM 3a-
Ka31KOM B COOTBETCTBHMM € 7.4 HACTOAINErO JOKY-
MeHTa.

7.4 HlonaoMouAs 3aKa3YNKa N0 KOHTPOJO
CTPOHTENLCTBA TEIIOBOI CeTH

7.4.1 KoBTpoJb KauecTBa TeDJIOBOi ceTH 13
HpeAR30MHPOBABHBIX CTANbLHBLIX TPYOonpoBOAOE

TexHuueckHii 3aKa3yMK JOJDKEH IIPOBOAUTH
KOHTpOJN> KauecTBa M3JENUMM M MATEpHAIOB TNpH
CTPOMTEALCTBE TEILVIOBOH CETH M3 NIPEAU30/IMPOBaH-
HbIX CTANbHBIX TPYO, B TOM 4MCIE M TEIUIOTHAPO-
H30/191MH TPYOONIPOBOAOB, B CIEYIOUIEM TIOPsAKE:

1) Omm  snemenr Ha 1000M  1pY6
Ay 150-250, na 600 m 1py6 Iy 300-600 1 ma 400 M
Tpy6 Ay 600 u 6onee (8 IIIY Temionsonsym ¢ 3a-
muTHO#H 060n0YKOH U3 MOMMITWICHA, OO B MMHe-
PaNOBaTHON TENOU3ONALMH) — KOHTPOJbL CTANbHBIX
Tpy0O u (QacoHHBIX H3AeNMH Ha COOTBETCTBHME
16 10-573-03 [19] 1 npoexTHOH AOKYMEHTAIMH.
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Jnst o6pa3suoB, B3ATHIX Ha CTPOMNIOLIAMAKE,
TpebGyeTcs npoBeneHue:

— BH3YALHO-UIMEPUTESILHOIO KOHTPOJIS, IpH
KOTOPOM HPOBEPSIOTCH NEOMETPUYECKHE NTapaMeTphl
(muameTp, TOMHHHA CTEHKH, OBaJIbHOCTE);

— BU3YaJbHOTO KOHTPOIHS, NIPHA KOTOPOM IIPO-
BEPAETCS OTCYTCTBHE HENOMYCTUMBIX Ae(eKTOB (Ka-
BEpHBI, LapanWHbl), «nepedUTOi» MapKHPOBKH,
CIIeIOB KOPPO3UH ¥ MexaHugeckolf obpaboTtku;

— BH3YaJILHOTO KOHTPOJY, TIPH KOTOPOM IPO-
BepsieTcs OTCYTCTBHE CBAapHBIX IOBOB, HE Ipey-
CMOTPEHHBIX AOKYMEHTauuel Ha TpyOsr,

— amanM3a XHMMYECKOro cocrtaBa (paspy-
MAalOUMMKM MeTOIaMH) H NPOBEPKH €ro COOTBETCT-
B HOPMATHBHOMY JOKYMEHTY Ha MaTtepnal
(crasb) B Cllydae HEYROBIETBOPHTEIBHBIX Pe3ysbTa-
TOB BH3YaTbHO-M3MEPHTEIPHOTO KOHTpOMA, obpas-
Libl MaTepuana oTOUpatoTes OT TOPUOR TPYO;

2) Opun snemeHT Ha 1000 M Tpy6 My 150-
250, na 600 M Tpy6 My 300-600 1 na 400 M Tpy6
Hy 600 u 6onee (8 TIIY TEHIOM3OISIMH € 3aLUUT-
BO# obonouxoli u3 noymsTIIeHa) — KoHTpois TITY
H30JLILMY U 33IUTHON O0DOMOYKH Ha COOTBETCTBHE
T'OCT 30732 u HacTOsImeMy JOKYMEHTY.

Jns obpas3uoB, B3ATHIX HA CTPOMILIOINAMKE,
Tpebyercs NpoReneHye:

— BUBYaJBHO-U3MEPHTEIBHOTO KOHTPOJA UL
TpyOBI B Lie7IoM, IIPH KOTOPOM IPOBEPSIOTCS OTKNO-
HeHWe OCEBBIX JIMHWH, HapY)KHBIH AMaMeTp M TOJ-
IFHA FHAPO3AIMTHOTO NOKPBITHS;

— BU3YAJIbHO-U3MEPHTENHLHOTO KOHTPONA A
cnos IIIY, npu KOTOPOM HPOBEPAIOTCH IUIOTHOCTS,
TIPOYHOCTH NPH CKATHH H BONONIOIIOLICHHE;

— BU3YaIbHO-W3MEPUTENHLHOrO KOHTPOIA AJId
3aIUTHON TIONMATHICHOBOH 000NOUYKH, NpPH KOTO-
POM TIPOBEPSIOTCH OTHOCHMTENBHOE YMIMHEHHE NpH
paspeiBe;

— HCUBITaHMA Ha afTe3MI0 3amUTHON 060n0g-
xu k IIIIY no meromuxe, U3NOKEHHOH B MPUIOKE-
Hud B;

3) Omun ctbik Ha 800 M CMOHTMPOBaHHBIX
1py6 Ay 150-250, Ha 500 M Tpy6 My 300-600 1 Ha
300 m Tpy6 Ly 600 n 6onee (8 IIIY Temiousons-
IIMM ¢ 3amMTHOM 00O0JIOuKOl M3 TONMMATHIEHA) —
KOHTPONb KayecTBa TEeIUIOBOH M30JLHY B CTHIKE Ha
coorerctBue I'OCT 30732 u macrosmeMmy IOOKY-
MEHTY.

Jlng obpasuop, B3ITHIX Ha CTPOMIVIOLIAZIKE,
TpeOyeTcs NpOBEIEHHE BU3YaNbHOIO KOHTPOJLA
TIOJTHOTS! 3aMTOJTHEHHS. NEHONOIHNYPETaHOM My (ThL.

4) Kaxnprii CTBIK CMOHTHPOBAaHHBIX TPYO (B
IITY Tennon30NALMK ¢ 3aIMTHOH 0BOMOUKOH U3
NONMOTHIIEHa) — KOHTPOJb paboT 1O omnpeccoBKe
BHYTPH CTHIKOBOTO IIPOCTpPaHCTBA (JABICHUEM
0,05 MIla B TeueHme 5-TH MHH., IPOBEPKA Ha rep-
METUYHOCTh OOMBbUTHBaHMEM). B npucyTcTBHU TeX-
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HMYECKOTO 3aKa34MKa OIUH CThIK NpoBepsiercs oba-
3aTeNbHO;

5) Ha ofbextax ¢ DPOTKEHHOCTHIO TpyO
menee 1000 M Bce BbUIEYKAa3aHHBIE HCIBITAHMA
TIPOBOJIAT Ha OHOM 3JIEMEHTE TETLIOBOH CETH.

7.4.2 KonTponsr kayecTBa TenJioBoil
CeTH M3 NPedA30/HPOBAHHLIX roQpHUPOBAHHLIX
TPyOonpoBoOaOB H3 HepxKaBelomel crann

Texangeckuit 3aKa3duK JO/DKEH MNPOBOJHUTH
KOHTPOJIb KadecTBa H3JENHil M Marepuanos IpH
CTPOHTEJILCTBE TETUIOBOH CETH H3 NIPeAH30IHPOBAH-
HBX TO(GPHPOBAHHBIX TPYO U3 HepikaBelomel crany,
B TOM YMCII€ M TEIIOTMIPOM3OLIIHY TpyOonposo-
JIOB, B CJIERYIOIIEM TOPIIKE:

1) Omun snement na 1000 M Tpy6 — KOH-
TPOJB TpyO Ha COOTBETCTBHE TEXHWYECKUM YCIIOBH-
M ¥ TIPOEKTHOH NOKyMeHTAlHH.

AHanu3 XWMHYECKOTO cocTapa (paspyllaro-
OMMHA METOJAMM) M TIPOBEPKA €r0 COOTBETCTBUS
HOPMAaTHBHOMY IOKYMEHTY Ha MaTepuan (Hepka-
BEIOWas CTalTh) IPOBOMUTCS B CIyHae HEYAORJIETBO-
PHTETBHBIX pe3yIbTaToB BH3YaIbHO~
HM3MEPUTEIILHOrO KOHTPOJs, oOpasusl oTbmparorcs
OT TOpUOB TPYyO;

2) Opus anement Ha 1000 M TpY6 (B INIY
TEIUIOU30IALHM C 3AIMUTHON 000N0uKOl M3 moNH-
3THIEeHa) — koHTposb IITY u3onsuuu u 3aUTHOH
000M09KH Ha COOTBETCTBHE TEXHUIECKMM YCIOBHIM
¥ HaCTOMIEMY HOKYMEHTY.

Jna obpasnoB, B3STHIX HA CTPOMIVIOLIAZKE,
Tpebyercsa IpoBeaeHye:

— BH3YaJIbHO-H3MEPHTENBHOIO KOHTPONSA s
TpyOBl B L1€NIOM, NIPH KOTOPOM IIPOBEPSIOTCA OTKIIO-
HEH}E OCEBBIX JIUHMIL, HapYXHBIH AHaMETp M TOI-
IWHA TUAPO3AMKUTHOrO HOKPHITHS;

—  BU3YaJIbHO-U3MEPHTENHLHOTO KOHTPOJIL JUIA
cnos TIITY, npy KOTOPOM IPOBEPSIOTCA IUIOTHOCTD,
TIPOYHOCTH NPH CXKATHH ¥ BOZOIOITIONICHHE B COOT-
BETCTBHM ¢ TEXHUYECKAMY YCJIOBHSIMM HAa M3JENHe
win no I'OCT 30732, ecnu 3TH nokaszaTeiy OTCYT-
CTBYIOT B TEXHHUECKHX YCIOBHAX;

3) Onun cTex Ha 1000 M CMOHTHPOBAHHBIX
Tpy6 (8 ITITY Temnousonsimy ¢ 3a1uTHOH 0605104-
KO M3 MONMITWIEHA) — KOHTPOJh Ka4ecTBa TeiUlo-
BOM M30JALMH B CTHIKE Ha COOTBETCTBHE TeXHHYE-
CKHM YCJIOBHAM M HACTOSINEMY AOKYMEHTY.

Jna 06pasnoB, B3ATHIX Ha CTPOHILIOMAJKE,
TpeOyeTcs NpOBEJEHME BM3YATLHOIO KOHTPOJS
TIOTTHOTHI 3aNOTHEHMA NEHONOMMYPETaHOM My (Thl;

4) Ogun creik Ha 100 M CMOHTHPOBaHHBIX
Tpyd (B IIIY Temnouzoismu ¢ 3amuTHOH 0007104~
KO M3 NOJM3THEHA) — KOHTPOib paboT mo onpec-
COBKE BHYTPH CTBHIKOBOTO HPOCTPaHCTBa (HaBJICHH-
em 0,05 MIla B TeueHue 5-TH MHH., POBEpKA Ha



TEPMETHYHOCTp OOMBLIMBAaHMEM), B NPUCYTCTBUH
TEXHHYECKOIO 3aKa3uiKka OAHH CTHIK NIpOBEpAETCS
o0sa3aTeNHHO;

5) Ha ofbexrax ¢ NPOTHKEHHOCTHIO TPYD
Meree 1000 M Bce BBIDEYKA3AHHBIC MCHBITAHUA
TIPOBOJSAT Ha O{HOM 3JIEMEHTE TeIUIOBOH CeTH.

7.4.3 KoBTpoab KadecTBa TeNNOBOH# ceTH
H3 OpeJA30JHpPOBAHHBIX IUIACTHKOBBIX TPYGO-
npoBOJOB

Texmyueckuii 3aka3yux AODKEH NPOBOJUTH
KOHTPO/Ib KatecTBa W3JeMMi M MAaTepualoB MpH
CTPOHTENBCTBE TEILIOBOH CETH U3 NIPERU30IHPOBaH-
Hex Tpy6 u3 mommeTwiesa (PE-X, PE-RT tum II), B
TOM 4YHCIE ¥ TETUIOrMAPOM3OIALMY TPYOOIPOBOIOB,
B CJIENYIOIEM TIOpSIKE:

1) Oaun snemeHT Ha 1000M Tpy6 — KOH-
Tponb TPyO Ha COOTBETCTBHE TEXHWYECKHM YCIIOBU-
M Y MIPOEKTHOM NOKYMEHTALUU.

Jlns o6pasuoB, B3ATHIX Ha CTPOMILIOMAMKE,
TpebyeTcs NpoBeneHue:

— WCTBITaHMH HA JJMTEAbHYIO CTOHKOCTDH NIpH
HOCTOSHHOM BHYTpEHHEM JiaBleHUH o
I'OCT 24157 npu MaxcumanbHOM paboueit Temme-
paType H KONBLEBOM HAlpSUKEHMH B TeUeHUE He
MeHee 22 4.

2) Onun snement Ha 1000 M CMOHTHpPOBaH-
veix TpYO (B IHIY Tennomsonsaumy ¢ 3alHATHOH
o6omno4Koit U3 MOIM3THNEHA) — KoHTpois TITY uso-
JUTLMA 1 3amUTHOH 060J104KH HA COOTBETCTBHE TeX-
HUYECKHM YCJIOBHSIM M HACTOSIIEMY HOKYMEHTY.

PM]J1 41-11-2012 Canxr-TlerepOypr

JAns obpasuoB, B3STHIX HA CTPOMIUIOIAJKE,
Tpedyerca npoBeacHuUe:

—  BH3YAILHO-M3MEPUTENHLHOTO KOHTpONS A
TPyOH! B L1€JIOM, TIPX KOTOPOM NPOBEPSIOTCH OTKIIO-
HEHHE OCERLIX JIMHHMH, HAPY)XHBIH AHAMETP ¥ TON-
10¥Ha THAPO3aNIMTHOrO NOKPHITHS;

— BU3YaJbHO-H3MEPHTENLHOTO KOHTpOM ANA
cnos ITTTY, npu K0TOpOM TPOBEPAOTCH TUIOTHOCTS,
TIPOYHOCTH MPH CKATHUH M BOAONOIJIOMEHHE B COOT-
BETCTBHMM C TEXHWYECKUMM YCIOBHIMH Ha H3Jeie
wm mo FOCT 30732, ecim 3TH noKas3aTelii OTCYT-
CTBYIOT B TEXHHYECKUX YCIIOBHSAX;

3) Ogun creik Ha 1000 M CMOHTHPOBaHHBIX
Tpy6 (B ITTY Ternonzonsipy ¢ 3amMMUTHOH 060104-
KOl M3 NONHMATANIEHA) — KOHTPONb Ka9ecTBa Temo-
BOH H30JILMM B CTHIKE Ha COOTBETCTBHE TeXHMYE-
CKHM YCIJIOBHSM M HAaCTOsIIEMY JHOKYMCEHTY.

Jna obpasuor, B3ITHIX Ha CTpOHTNOLIAZKE,
TpeOyeTcs NpOBEACHME BH3YAIHHOTO KOHTPONA
TIOJTHOTHI 3aTI0JTHEHYs TEHONOIMYPETaHOM MY Th;

4) Opun creix Ha 100 M CMOHTHMPOBAaHHBIX
Tpy0 (B IINIV Tennmousomsmmy ¢ 3amuTHOR 0605104-
KOH W3 NOAM3THICHA) — KOHTpoNb paboT 1o orpec-
COBKE BHYTPM CTHIKOBOTO IPOCTPaHCTBA (HaBJEHH-
em 0,05 MITa B Teuenwe 5-Tm MuH., NpoBepka Ha
repMeTHYHOCT, OOMBUIMBaHMEM). B IpUCyTCTBHU
TEXHWYECKOro 3aKa3yWka OIMH CTHIK TIPOBEpAETCH
0643aTeNbHO;

5) Ha obOwextax ¢ TPOTAKEHHOCTHIO TPYO
menee 1000 M Bce BHINEYKasaHHbBIE HCIIHITaHUA
TIPOBOZAAT Ha ONHOM 3JIEMEHTE TeIUIOBOH CETH.
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Ilpuno:xenne A
(cnpaBouHOe)

HopmaTuBHBIE CCHLIKH

I'OCT 5632-72 Ctanu BLICOKORETMPOBAHHBIE M CILUIAaBBI KOPPO3HOHHOCTOMKHE, XKAPOCTOMKHE H IKa-
ponpouHsie. Mapku

T'OCT 5582-75 IlpokaT TOHKONUCTOBOH KOPPO3MOHHO-CTOMKME, >kapocToikuii M KapOTIPOUHBIH.
TexHuuyeckne yciaoBust

T'OCT 23206-78 ILlnacTmaccsl s9euCcThIe JKecTKHe. MeTo NCIBITaHMa Ha CoKaTHe

I'OCT 11262-80 ITnactmaccel. MeTon MCIBITAHKS HA pacTKeHHe

T'OCT 24157-80 Tpybs1 u3 mnactMmacc. MeToz onpeneneHyus CTORKOCTH NPH NOCTOSHHOM BHYTPEH-
HeM JaBJeHVH

T'OCT 21.605-82 Cern Terutorsie (TeruloMexaHudeckas 4acts). Paboune yeprexu

TOCT 17177-94 Marepnais! ¥ U3A€I1s CTPOUTENBHbIE TETUIOM30AUHOHHbE. MeToapl Hensrranuil
I'OCT 21.110-95 Ilpasuna spmonHeHna cneltnduxayy o6opynoBanuis, M3NeNdit 1 MaTepHAIOB
T'OCT 18599-2001 TpyObi HanopHBIe U3 NONIUATWIEHA

T'OCT P 52134-2003 TpyGrl HaNOPHEIE U3 TEPMOTUIACTOB U COSRMHUTEIILHBIE JeTaNH K HIM AJ11 CHC-
TeM BoJocHa0keHUs U oTorwieHns. O6miue TeXHHUeCKUe YCIOBUI» (c u3m. Ne 1 01 01.06.2010)
TOCT 9.402-2004 Iloxpsrrus nakokpacouHbie. IIoiroroBka MeTaUIMYeCKHX TIOBEPXHOCTEH K OKpa-
1OMBAHMIO

TOCT 9.602-2005 Enwnas cucTeMa 3aiiuTHl OT KOppOo3uM ¥ crapeHua. CoOpyXKeHWs NOA3EMHBIE.
O6uive TpeGoBaHM K 3alIHTE OT KOPPO3UH

T'OCT 30732-2006 Tpy0sl u hacoHHBIe H3LENMs CTANBHbIE ¢ TEMUIOBOM H30MIAMeH U3 AEHOTIONUYpe-
TaHa ¢ 3aWUTHOH 0600uKO#. TexHIYecKe YCIoB A

TOCT P 21.1101-2009 OcHoBHble TpeOoBaHMA K IPOEKTHON U pabodeli HOKyMeHTalHK

TOCT NCO/M3K 17025-2009 O6mue tpebopaHus K KOMIETEHTHOCTH HCHBITATENILHBIX B KayOpo-
BOYHEBIX J1abopaTopii

CHull 2.05.02-85* ABTOMOOMIBHBIE NOPOTH

CHull 3.05.03-85 Tennossie ceTr

CHul1 23-01-99* CrpourenpBas KNIMaTOIOrHA

Cnpasounoe nocobue k CHull 23-01-99*

CHull 41-02-2003 Temnossie ceru

CHul1 41-03-2003 Tennosas usonaims o6opyAoBaHUI U TpyOONIpOBOJOB

CHul1 23-02-2003 Tennosas 3ammyra 30aHMH

CI141-101-95 IlpoexTpoBaHHe TEIIOBBIX ITYHKTOB

CI1 41-103-2000 ITpoexkTupoBan#e TETUIOBOI M30MAUMM 000OPYAOBaHNA M TPYOONPOBOIOR

CII 41-105-2002 TIpoexTHpoBaHME M CTPOMTEILCTBO TEIUIOBHIX ceTel OeckaHanbHOH NpOKNaakH M3
CTAIBHBIX TPYO ¢ MHAYCTPHAABHON TEIUIOBOH M30OMALIMEH K3 MEHONONMYPETaHa B MOJMITHICHOBOH
obonouke

CII 41-107-2004 IlpoexTHpoBaHHe ¥ MOHTaK NOI3EMHBIX TPYOONPOBOAOB rops4ero BOROCHatKEeHHs
13 Tpy6 I13-C ¢ Temnopoil n3onauuel 13 NEHONOMIypEeTana B OMMITHIEHOBOH obonouxe

PMJ 31-04-2008 Canxr-Ilerepbypr PekoMeHaMH 10 CTPOMTENBCTBY JKWIHIX Y OOMECTBEHHBIX Bbi-
COTHBIX 3JaHWH

TCH 30-305-2002 Canxr-TlerepSypr I'pamocTpoMTenbcrBo peKOHCTPYKIS M 3acTpoiika HeleH-
TpagbHbIX palionoB CanxT-Ilerepbypra

TCH 30-306-2002 Cauxr-IleTepOypr PexoHCTPYKIHS ¥ 3aCTPOMKA UCTOPHYECKH CIOXKHBIUIMXCA Paii-
onoB Caukr-Ilerepbypra

TCH 50-302-2004 Canxr-TlerepOypr IlpoextupoBaHue (yHAaMEHTOB 37aHMii H COOpYKEHHH B
Canxr-Ilerepbypre



PMJ 41-11-2012 Cauxr-Tlerepbypr

Ilpnaoxenue b
(pexoMenayemoe)

HcnbiTaTensHan gaboparopus, ocymectnsiowmas paéorsl B 061acTu
TIOATBEP KACHUS] COOTBETCTBHS Ka4eCTBa 3JIeMeHTOB TeNJI0BOH ceTH B
1Y Tenaonsonsuuy

WicrpiratensHas nabopaTopus, oCyniecTBILIoman paboTsl B 061aCTH NOATBEPKACHHA COOTBETCTBHS Kaye-
CTBa 3JIeMEHTOB TerwIoBoil cety B IIITY Tennousonsuuy, cornacHo GeaepanbHoMy 3akoHy PO «O TexHumeckom
peryJMpoBaHMM» [5] JOMKHA MMETh aTTeCTaT, BELIAHHBI YIONMHOMOUEHHBIM opraHoM DeaepansHoro areHTcTBa
N0 TeXHHYECKOMY perynMpoBamixo W merposoruu PO (Pocrexperynuposane). McrbiratenbHol nabopatopuy
TaxKe HeoOXOAMMO IOMYySIHTh aTTeCTaT aKKpeAWTALWH, BBIJAHHBIH YNOMHOMOYeHHsIM opraHoM ®denepanbHoi
ciyx0p! no akkpemuTary (Pocakkpenurams) Ao koHua 2012 rona (B cBs3u ¢ GopMHPOBaHUEM YIOIHOMOUEH-
HEIX opraHoB Pocakkpenuraitin).

3ajaum ucHBITaTENbHOH NabopaTopun, ocymecTsisomei paboTs B 061acTH MOATBEPKIEHNUS COOTBETCT-
BHA Ka4ecTBa 37€MEHTOB TerioBo#i cetu B ITITY Teruon3onsuym:

1)

2)

3)

KoHTpois KauecTBa 2JIEMEHTOB TeIUIOBO# ceru ¢ uHAycTpuanbuoit ITIIY wusomauueil B 3alIUTHOM
obonouke Ha COOTBeTCTBHMEe TPeOOBaHMAM PpOCCHMCKHMX CTaHIApTOB, C Y4YETOM TpeboBaHMii
DIN EN 489 [36];

IlposeneHue paboT mo MOBBULCHMIO HANEKHOCTH M YBEIMUEHHIO pecypca TpyOONpOBOAOB M KOH-
TPONBHBIX HCIBITAHMN TEIUIOBOH CETH Ha 3Talle CTPOUTENLCTBRA;

Pazpaborka MeTonMK U UCIIbITaHHE HOBBIX Y3710B TPyOONpOBOAOE.

HcmitaTensHas sabopatopus N0JDKHA MMETh 060pyRoBaHuUe, IO3BOJIOHIEE UCTILITHIBATL 00pasiibl H30MH-

POBaHHBIX TPYO, 2 HIMEHHO:

HEepPeHOCHYI0 YCTaHOBKY [UIA1 KOHTPONSA aire3uu 3alUTHON 0GO0NOuYKM CTanbHOH TpyOnl B
TOTY Tennousonsmm# (cM. npuwioxeHue B);

YCTaHOBKY JJIs MCIIbITaHMH 06pa3LoB Ha OCEBOH CHABHT;

YCTaHOBKY 15 MCITBbITaHHI 06paslioB Ha TAHTEHITHANLHBIH CBHT;

YCTaHOBKY [l HCTILITaHuH 00pas3Lios Ha paiuanbHyIO NOA3YYECTh;

YCTaHOBKY U1l HCIIBITaHyi# 06pa3LoB Ha HANEKHOCTH CTHIKOBBEIX COSAHHEHMI;

Pa3phIBHYIO MalllMHY [ HCTIBITaHui 06paslioB MATEPHAJIOB Ha PacTDHKEHUE, CKaTHe H H3THO;
YCTaHOBKY AJIs1 M3MEPEHHA TEIUIONPOBOAHOCTH IIPH CTALIMOHAPHOM TEIUI0BOM MOTOKE,

Otbop 06pasuoB ¥ HCHBITAHUS, TIPOBOIMMEIE KCIIBITATENHLHOH NabopaTopHeii, HODKHBE! OCYINECTBIATCA
COTJIACHO AeHiCTBYIOIIMM cTaHIapTaM (cM. Tabmuuy b1)

Tabauna b1 — Mcnbrranus, DpoBoguMble HCOLITATENLHOH JabopaTopuel

Nﬂ

HaumenoBanve ] HopmaTHBHEIH HOKYMEHT

UcnpiTanus 3neMeHTOB KOHCTPYKIIHH

1 | HcnpiTanue o6pa3ioB TEIUTOBOH M30JIMALMY Ha OCEBOM CABUT IPH TOCT 30732
Temmieparype 23 u 140 °C

2 | Hcmeitanue 06pa3ioB TEIUIOBOM H30MAIMH Ha TaHT€HIUAILHBTA CABUT I'OCT 30732
nipy Temneparype 23 u 140 °C

3 | HcoeItanne o6pasnioB TeNoBoil 3oLy Ha pafuansHyio nonsydects | FOCT 30732

HcneiTanye 06pa3iioB H30IIMH CTHIKOBBIX COSMHEHHM Ha DIN EN 489 [36]
HaJEXHOCTE

2]
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Oxonganne Tabaunnl b1

Ne ] Haumenosaxue HopmaTiBHBH! JOKyMeHT
Hcnpitanus MaTepuanoR TenNOROY W30SLUHAN

5 | OrHocuTenbHOE yIIHHEHNE O00IO0UKH NPH pa3phiBe I'OCT 11262

6 | U3amenenue mmumbl Tpy6 obonodex mocie nporpesa TrOCT 30732

7 | IlpouHocts MaTepyana 000NOYKH MPH OCTOSHHOM AABNCHUH T'OCT 30732

8 | Onpenenenne ¢pH3HMKO-MEXaHMYECKHX XaPAKTEPHCTHK TUEHCTHIX TOCT 17177, TOCT 23206
TUIACTMAcC

9 | Onpenenexue TEIUIONPOBOAHOCTH TEIUIOM30JIMOHHBIX MATEPHAJIOB I'OCT 30732
nipu Temneparype 50 °C

VYcranoBka 404 MCNbiTaHui 00pasLoB M30JMPOBAHHBLIX TPYO Ha OCeBOM CABMT B COOTBeTCYBHM ¢ 9.17
u 9.18 TOCT 30732 npuseneHa Ha pucyHke b1.

Pucynok b1 — Ycranopka 1J1s ncubITaHHE 00pa3nos Ha oceBoii cABHT

VYcranoBka npeAcTapnsier coO0# BEPTHKAILHBIA FHAPAaBIMYECKH NIPECC ¢ HIDKHHUM PacloloXEHHEM MHj-
POIMUIMHAPA. YCTaHOBKA COCTOMT M3 paMbl, Nipejcrasisnoilieli coboii aBe onopHble MWIMTH 1, COSANHEHHbIE Ye-
THIPbMsA KOJIOHHaMH 2. Mexy ONOpHBIMM IUIMTaMu pa3MelleH THApaBiAVYecKMH LWIMHAP 3, COSXHHEHHBIH ¢
TIOZBIDKHOMN TUIMTOH 4, Ha XOTOpoil pasMeltieH obpasen 5. [Ina yro6cTBa ycTaHOBKH 0O6pasiia mpexyCMOTPEHbBI
Hampagrpiolnye 6 ¢ BrIkaTHOH Tenexxoil. Harpes obpasiia ocyiiecTBasercs 3JeKTpH4ecKHME HarpeBaTesiMy
pa3MemacMBIMH BHYTpH CTa/IbHOH TpyObL
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TIpn nposenenymy ucnbITanyi obpasen, yCTaHABIHBAIOT Ha ONOPHBI AMCK, KOTOPHIH yCTaHABAMBACTCA Ha
BHIKATHYIO TEJIEXKY, TIOC/e 4ero obpasen BEBUraercs B ycraHoBky. Harpyxenue obpasuia Npou3BOAMTCS IPH
MOMOIIH THAPABIHYECKOT0 WIIMHAPA, CKOPOCTh NEPEMELSHUS KOTOPOTO peryaupyeTcs cepBokiianaHoM. Bem-
YHHA Harpy3Ky U3MEpseTCs TIPH INOMOIH TEH30JaT4HkKa, Pa3sMEIIeHHOTo MEeXY MAPOIMIMHAPOM ¥ NOABIKHOM
rwmTol. IIpy NOMORIH NEPCOHAIBHOTO KOMITBIOTEPa PErMCTPUPYETCs BEJIMHHHA HarpY3Ky U nepeMelneHue Toj-
BIDKHOM TUIMTHL. Jins 3a1muTh! nepcoHana ycranoBka o6opyZOBaHa CeT4aThIMU SKpaHaMiL.

VeTaHoBKa MUt MCIIBITaHME 06pa3iioB M30JIMPOBAHHBIX TPYO HA TAHTEHLMANBHBIH CABHI B COOTBETCTBUH
c 9.19u 9.20 TOCT 30732 npuBenena Ha pucyske B2.

Pucynox B2 — YcranoBka AJjig HCHBITAHHEH 06pa3sloB HA TAHTEHIMAAbHBIH CABHI

YcTanoBka COCTOHT M3 MOABIKHOIO HArpyKAloMIEro koisua 1, ycraHonenHoro Ha pame 2. Konbuo npu-
BOJMTCSA B JBIDKEHUE TIPH TIOMOITY BUHTOBBIX JOMKPATOB 3. BHyTpH KOJbLa pasMeniaeTes HCIBITYeMbIH obpasen
4, KOTOpBIH NIPH NOMOIIM PHIYAroB 5 NPUCOSAUHACTCA K U3MEPHUTEIbHBIM TEH30ATHMKaM 6, PacroNOXEHHBIM Ha
xonsue. Jing nepeMemenus konbla BRosb 06pastia paMa yCTaHOBNEHa Ha Hanpasasnomue 7.

Tlpyu npoBeneHHy HCTIBITaHMH 00pa3sel] HeNOABIKHO 3aKperuIieTcs Npy NOMOMH (raHIeB B cleMambHOM
npucnocobneHnH 8, HCKmoYaroIKM ero nepeMerienne. Ha 06010YKy yCTaHABIMBAIOT TPU [IAPH1 PEIYATOB, HOCHE
YEro KOMbli0 YCTAHABAMBAIOT HA NEPBYIO NApy M IPUCOEAHHAIOT TeH30JaT4MkH X phigaram. [Ipu nomomm subTO-
BBIX JIOMKPaTOB [IOBOPaYHMBAIOT KONBLO, TEM CaMbiM CO37iaBas HanpskeHue casura. [locne paspylueHus TEH30-
JaT9MKH OTCOSIHHAOT U NEPEBHTaIOT KOJIBLO Ha CISHYIONIYIO [Iapy PhIYaros.
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VeTanoska /1S HCTIBITAHEN 00pa3slioB M30AMPOBaHHBIX TPYO Ha PaManbHyIo NON3yYecTh B COOTBETCTBHY
¢ 9.21 I'OCT 30732 npuseneHa Ha pucyHke b3.

Prcynok B3 — YcraroBka Ajist ACObITARNE 00pa3noB Ha paanaibHyio HOJI3Yy4ecTh

VcraHoBKa COCTOMT U3 YeTHIpEX onop 1, pasMelIeHHBIX Ha paMe 2; Taloke Ha pame pa3MellieHbl WapHUph
3 nsna kpenstenus peigaros 4. Vismepenue nedopMaini npou3BOAMTCA HEAMKATOPAMH 5, pasMELICHHBIMH Ha 1O~
nepeynoM kpoHmrerige. Harpysxenne o6pa3ua npou3sBOIUTCA BOCPEACTBOM CHCTEMB! PHIYaroB M Ipy3oB.

Tlpn ucneranuu obpasel; YCTaHABIMBAIOT Ha OMOPH, THOCNE Hero Ha NMPEABAPHTENBHO HOATOTOBJIEHHEIE
OTPe3Ky OJEBAIOT XOMYTHl. XOMYTHI NPHCOSAMHAIOT K pbiyaraM, KOTOPBIE CO3Jal0T HAarpysky. OTcueT nepeme-
INEHF IPOH3BOAUTCA NPU TIOMOIIHM HHIMKATOPOB.

VeTaHOBKA IS MCTIBITAHMH 06pasLioB M30MHMPOBAHHBIX TPYO Ha HAHEXKHOCTh CTHIKOBBIX COSOUHEHMI B CO-
oteetcreun ¢ DIN EN 489 [36] npuBenena na pucyHke b4.

Pucynox B4 — Yeranopka aJyis nacnbiTagnii o6pasuos Ha HaJeXKHOCTh
CTbIKOBBIX COeIHHEeHHH
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VYeTanoBKa COCTOMT H3 METALIUYECKOro sii¥ka |, 3an0/BEHHOrO NECKOM, B KOTOPOM pa3MelieH obpasen
coeumerns 2. CaepXy f1ecok HaTpYKaeTcsl ¢ 3aflaHHBIM YCIIIEM HOCPEACTBOM FHAPaBINYECKHX MWIHHAPOB 3 U
pacnpegemrensHoil mumTel 4. Tlepemenienye o6pasiia NPOM3BOAMTCS TIPH TIOMOIIH ABYX T'HBPABIMHECKHX LH-
JMHIPOB 5, ynpapnseMbIX peryaupyeMbiM KiIanaHoM. Pasrpyska necka TIPOM3BOAMTCS TIPH NOMOINM BaKyyMHOTO
3arpy3duka 6 B Oynkep 7.

TIposenenue HCTBITAHAS HaYMHAETCA C 3aKperUieHus obpasiia Ha TIOABIKHOM TpaBepce, TI0CHE YETO yCTa-
HaBITHBAIOT pe3uHOBbie yruioTHeHns. Ilocsie npoBepku, pH MOMOLIN BAKYYMHOTO 3arpy34HKa, B AHIHK 3aChiliaioT
necox 13 OyHkepa 7 @ yCTaHAaBIMBAIOT PACPEACHUTENLHYIO TUIKTY H THapommHpsl. [locne ynnoraenns nec-
Ka, HarpeBa M BEIepXKH 06pasua npu Temnepatype 120 °C pxmouvaror npusox nepemeinents obpasua. B Teve-
H¥ie MCOBITaHMs B ABTOMATHYECKOM PeXUME PErHCTPUPYSTCS YCHIHe ¥ CKOpocTh NepeMemenys obpasna. Ilocne
3aBEPUISHUS HCIBITAHWH S1UK Pa3rpyaroT IPH NOMOINM BaKyyMHOM ycTaHOBkY B OyHkep. Ilocne mcnmirammii
MPOBEPKA ePMETHYHOCTH NPOU3BOJMTCS METOLOM ITHEBMAaTHYECKOH onpeccoBkH JIMOO BBRIIEPHKKOH B BOAE B CO-
orBerctBun ¢ DIN EN 489 [36]. IIpn HeoOx0omMMOCTH BELIECPKKH B BOAE Ha 000JI0YKy HaNeBalOT TepMETHYHYIO
KaMepy, KOTOPYIO 3aro/HA0T BOJOMH, 2 H30BITOYHOE AaBNeHHUE CO34aeTCs [IPY NOMOLIH CXKATOTO BO3NYXA.
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TIpnnoxenue B
(pexoMeHIyeMOE)

MeTon KOHTPOJIA aAre3dH 3aIMHTHOH 060/104KH cTaabHOH TPYOBI
B IIITY Ttennonsonguuu

1. O61mue tpebopanus
KoHTpons 3akmouaeTes B ONpeAeeHuH IPOYHOCTH Ha CABUL B OCEBOM HANIPABICHMH YYacTKa 3aLOMT-

HOTO TNOKpHITHA. 3HayeHwe NPOYHOCTH HAa CABMI B OCEBOM HampapiesHum corjiacHo 5.1.6 TOCT 30732
JIOJDKHO cOCTaBIIATh He menee (0,12 Ml1a.

HcnpiTasus npoBOIAT IPH TEMIEPaTYpe OKPY KalOLIero BO3AYXa, UCHBITEIBAEMBIX MaTepHanoB ¥ 060-
pyzosanus 20+10 °C. OTHOCHTENbHAS BADXHOCTh BO3AYXa He NO/DKHA npespunats 80 %.

Yucno u3penuii, oToOpaHBBIX A HCTILITaHMH OT NapThM, npuauMaiot oo FOCT 26281 «Martepuansl U
M37eNus CTPOMTENHHBIE TeIUTOU30JIAIHOHHble. NpaBwia npuemkn» U TOCT 18321 «CratuctHueckuii KOB-
Tponb kayecTBa. MeTogps ciydaifHoro or6opa BeIGOpOK INTYYHOM IPOAYKIMHY.

Yucno npob (MecT KOHTpOIIA), OTOHpaeMbIX Aj11 HCOBITAHMS OT OJHOTO U3ZE/Ns, COCTABILET HE MeHee
TpeX PABHOMEPHO PAaCONOXKEHHBIX 110 JUIHHE H3AEIU.

Paccrosune oT MecTa KOHTPOJI JO TOpLA TEIUI0BOH M30JALMH AOIDKHO COCTAaBILITH He MeHee 500 MM
i TpyO muamerpom 1o 426 Mm u He MeHee 1000 MM a4 TpyO muamerpom Gonee 426 Mm.

MecTo KOHTPONA HE AOJDKHO MMETh BHIMMBIX MOBPEXKACHHUI 3aIUTHON 0GOM0YKH, CIACAOB YAAPOB, Ha-
PanyH 4 T.JL.

3a pe3ynbTaT WCMIBHITAHHN NPUHEMAIOT CpeflHee apH(MeTHueckoe napaieabHbix uamepedHii. Pesyiib-
TaT pacCHYUTHIBAIOT AJ14 KayKAOro UW3AeH.

Tlpy cunbHOM OTIIMYME BENHYHMHBI aATC3UM CPEAH IapajulelbHBIX W3MEPEHHil, JOMycKaeTcs IPOBECTH
TIOBTOPHOE HCIBITAHHE B MECTaX C MajioH BEJMUMHOMN, [IPH 3TOM PACCTOSHME MEXIy MECTaAMH MEPBOTO M
BTOPOrO MCIbITaH# He JonkHO npesbimats 500 MM. Ilpu nopropHOM HenbiTaHMM 32 Pe3YNbTAT NPHHKUMA-
10T Hanbonbmee 3HaYCHUE.

PesynpTar Henstanuit 0QOpMILIIOT IPOTOKOIOM € YKA3aHHEM:

— HAUMEHOBAHWS M3lenns, 0003Ha4eHHd HOPMATHBHOTO JOKYMEHTA;

— JaTsl H3TOTORJICHIS,;

— HOMepa NapTHi;

— [aThl UCTIBITaHUS;

~ KOJIM4eCcTBa 00pa3HoOB, MOABEPrHYTHIX UCIILITAHUIO;

— 3HaYeHMs KOKOOTO HapaulebHOTO ONPeHEsICHNs H XapaKTep pa3pyLueHus;

— cpefHMX apH(pMeTHHeCKHX 3HaUeHMH nokasarenei;

— Ha3BaHM1 M afpeca JabopaTopHH, B KOTOPOH NPOBEeACHB! HCIIBITAHVA,

—  HOIDKHOCTEH ¥ (paMiutuii Jii, OPOBOXUBIINX UCTIBITAHKS.

2. TIpubope! 1 MaTepHaIH!

VicnisITaHus IpoBOJAT C IPUMEHEHHEM!

— CABHTOBOrO afTe3MMETpa;

— mranrequnpkynsa 0-125 mm no TOCT 166 c uewoii nenenus 0,05 mm;
— pynerku no I'OCT 7502 ¢ neHoi aenenus 1 M.

CIBWroBblii aare3uMeTp AOTDKEH OTBEYaTh CEAYIOUIM TpeboBaHMAM:

— MaxcHMalbHas pa3BHBacMas Harpyska — 1000 H;

— HOrpemHocTs He 6onee S % oT usMepseMOll BEMUMHBI B TIpeieNiaX JUana3oHa M3MepeHus;
— IOMpHHA cARHTaeMoro yuactka — 100 mMm;

— KOHCTPYKIIUA BOJDKHA MCKITFOYaTh NPUROKEHUE K 00pasily BepTHKANbHEIX YCHIHH.
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3. Honrmomca K UCTILITAHNIO

B mecTax, npefHasHaueHHbIX AS MCOLITAHMI, Ha 3amuTHON 000n0UKe BbIpe3aloT 06pasiml B COOTRET-
CTBHH ¢ pucyHxoM B1.
Pasmepn! capuraeMoro yuacrka: a = 20+2 mm; b= 10042 mm.
Tloarorosky o6pasnoB chefmyeT IPOM3BOAMTH MEXAHUYECKUM IyTEM, MCKIIOYAIONIMM NOBPEKACHHE
HCIBLITHIBAEMOTrO Y4acTKa.
b
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Pucysok Bl — OGpasnbi aja ucnpiTanmii

Tlpu noaroroske obpasiios rirybuHa nospexaeHus cnos INTY He foJDkHa NPEBbLILIATL 5 MM OT BHYT-
peHHel TOBEPXHOCTH 06010HKH.

HenocpenctseHHO mepen HCTbITaHKHEM TPYOY BBIIEPKMBAIOT B TeUeHHE 4-X YacOB IpHM TeMIIEpaType
20+10 °C.
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4. TIlposenenue ucnbiTanmsa ¥ 06paboTka pe3ynbTaToB

Tlepen MCHBITAaHHEM U3MEPSIOT JUIMHY M IIMPUHY UCIHITHIBAGMOrO y4acTKa. 32 PacueTHyrO BENHYHHY
NPHHHMAKOT CPEAHGS apHMETITISCKOe 3HAYCHUE INY NATY NAPANJERhHBIX H3MEPEHHH C TOYHOCTBIO A0
0,1 MM, TIp¥ 3TOM pa3HMLa MEXTY U3MEPEHMAMY He JOJDKHA MPEBBITATh 1 MM.

- Hcnsitarue obpasna NPOBOAAT KO paspylIeHHs B NOCNEAOBATEIbHOCTH!

- Ha o0pa3sel] yCTAHABIMBAIOT aJire3UMETP B COOTBETCTBHH C pucyHKoM B1;

- BKIIOYAIOT U3MEPHTENbHBL 610K # OOHYJISIOT NIOKa3aHHe HArpy3Ky,;

- NpH NOMOMH YETHIPEX BUHTOB BHIPABHMBAIOT a[T€3UMETP IO BHICOTE;

- HOATOHAIOT 3aXBaThl 0 IVIOTHOI'O IIpANEraHus K obpasiy;

- IDIABHO TIOBBIINAIOT HAarpy3Ky JO paspymieHus oOpasiia, IpH 3TOM (GHKCHPYIOT MaKCHMAaJIbHYIO Ha-

TPy3KY.
Pe3ynbTaT HCIBITAHUS BEMMUCITIOT 1I0 (hOpMYyIE:

al M

rae Fmax — MaxcMansHoe 3HaueHue ycwins, H;

a — juiMHa o0pasla, MM;
L — anvma xopasl, paccumTbiBaeMas 110 $popmyie:

L=(D-2s)- arcsin(-——b—) 2)

b

D-2s

rae D — HapyXHbIfl JuaMeTp 000JIOUKY, MM;
S — TONUIMHA 000JOUKH, MM;
b — mupuna obpasua, MM.
Jis ompeneneHus HapyXXHOIO OUaMeTpa PYJETKOH M3MEPSIOT LJIHHY OKPYXHOCTH C TOYHOCTBHIO [0
1 MM. Benuuusy Hapy>KHOTO J@aMeTpa BEIYHMCILIIOT 0 opMyJie:

P
=—2Af[—
~ AB—0,2 3

)

rae P — mmna oxpys;kBOCTH, MM;

B — TonmuHa pyNETKH, MM.

B ciyyae eciu nIOC/E HCTBITAHKS TOA CABMIAaeMbIM Y4acTKOM OOHapy»xeHa nopa MM ApyTo#l Aedexr
U30JIALIH, TO 3HAUEHUE B pacyeT He NIPUHUMAIOT.

Tlocne ucnbiTaHua cnemyeT oOpaTHTh BHUMaHHe Ha XapakTep paspymeHus. Ilpu HopmanpHOM aarezuu
XapakTep paspylieHus ZObkeH ObITh xoresuonHsiii no cnowo ITTY. Xapaktep paspymeHus GuKcHpyercs B
npoTokone.

PeMOHT DOBpexAEHHOIO YYACTKA NOCHIE HCIBITAaHHH

Tlocne mpoBeneHMs WCOBITaHHH HAa TIOBPEXICHHOM YUACTKE BOCCTAHABIMBAIOT 3aLOMTHOE TOKPHITHE
IIyTeM HpHBapKH MPIMOYTOJIBHOH 3aIUIaTKU.

3amnarky ycTaHaBNMBAIOT 3aNOLIMLO ¢ oboyoukoii. Cpapky DPOM3BOIAT PYYHLIM OIKCTPYAEPOM
CIUIOUTHBIM IIBOM N0 NiepuMeTpy 3amnathl. Ilocne cBapxu ycuneHue LiBa CHAMAIOT.
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Hpunoxenne I'
(pexoMeHyeMoe)

Nncrpyxuns no npoBepke TeXHOJOTHH IPOA3IBOACTBA H3Ae N
B IIOTY Tenaonsoannonn

Texnuyeckuii 3aka3umK 00 YNOJIHOMOYEHHBIH NPEACTABUTENb TEXHMIECKOTO 3aKa34YHKa MPOBOAMT 06-
CliefloBaHME TEXHONOIHIECKOro MpoLecca 1o Npou3BoncTBY u3zenuii B [TV Tennon3ondimu ¢ Lenbio Bhldpe-
HMS BO3MOXHOCTH IPOM3BOAUTENS (WIM IOCTAaBIINKA) IPENOCTABUTS NPOJYKIHIO JO/DKHOTO KayecTsa.

Ilpu 3TOM TIpOBEpsieTCs CReayloniee:

1. Hamuue YTBEPKACHHOIO TEXHOJOTMUYECKOTO perjiaMeHTa Mpou3BOMACTBA. B periaaMenTe AOJDKHBI
OBITH npornycadbl HOPMBl TEXHOJOTHMHECKOro pexiima NPOU3BOACTBA M KOHTPOJIL HPOU3BOACTBA U
VHIpaBaeHUA TEXHOJOTAYECKUM NPOLeCCOM NNPOU3BOACTBA.

2. Hamuuue obopynosanus, obecnieunpaioliero binonnenue tpebosanmii [OCT 30732:

YCTaHOBKH I OYHCTKH NIOBEPXHOCTH CTAJIbHHIX TPYO U acOHHBIX M3ZenHit OT PaKaBUMHbI, Mac-
Jla, OKAIIAHb ¥ NbUTM KO creneHH ouucTky 3 B cootercTeuM ¢ ['OCT 9.402 (npu sTOM IOIDKHBL
ObITL penbaBIeHs TPYOb ¥ (acoHHbIe M3IENHs, NpolenmHe afpa3uBHyI0 OUUCTKY, IIPOBeps-
eTcs CTeneHb OUMCTKH, OTCYTCTBME MAciia ¥ NMbUTH Ba IMIOBEPXHOCTH TPYO M (acOHHEIX M3AENHIH);
YCTpOHCTBa KOPOHHOrO paspsaa (B SKCTPY3MOHHOH JHMHMM) MM aKTHUBUPOBAHUS BHYTpPEHHEl 1o-
BEPXHOCTH TPYO M3 NOIMATHIIEHA HENOCPEACTBEHHO B IPONECCe SKCTPY3HH (IIPU OTCYTCTBHM JY-
HUH SKCTPY3HH Ha 3aKyliaemble TpyOb1-0605104Ky BosiHb ObITh OpegocTaBIeHb] ACIopTa Kade-
CTBa C MOATBEPsKAEHUEM 00paboTKM BHYTpeHHEH IOBEPXHOCTH TPYO M3 NOTHATHIIEBA KOPOHHBIM
paspsamoM, 1160 KaKUM-TO HHBIM METOAOM);

YCTaHOBKH NOJOTPeBa KOHCTPYKLMH «TpyOa B Tpy6e» no temnepatypst 20-35 °C (nocne nporpe-
Ba TEMIIEpaTypa KOHCTPYKLIMM 3aMEpIeTCs ¢ OMOIBIO ITHPOMETPa);

3ATHMBOYHON MAalIMHBL TPOM3BOAHTENBHOCTHIO, obecreyrBaiomed €JHHOBPEMEHHYIO 3alMBKY
Tpy® MakCHMaJbHOTO JAHMAMETpa, BHITYCKAeMOTO Ha 3aBOAe (BpeMa 3aJBKM TPYOBI HE LROJDKHO
TIpeBbUIIAThL BPEMS CTapTa CHCTEMBL),

CBApOYHBIX CTAHKOB UL CBapK# NONMITHICHOBBIX KOXYXOR NP NPOH3BOACTBE HacoBHBIX u3lie-
JHii (nospxHa 6bITH NPOAEMOHCTPHUPOBAHA CHCTEMa KOHTPOA XayecTBa CBapHbIX IIIBOB).

3. Hanuuiue MCHBITATENBHOM JabOPaTOPHH, OCHAIEHHOH CPEACTBAMH KOHTPOJAS M M3MEpeHHi, B ToM
yucse pa3pbiBHOH MaimuHO#. JIaGopaTopHs KOIDKHA ObITh aTTECTOBaHA HA TEXHHYECKYIO KOMIETEHT-
HocTh. B Tom cimydae, ecnu s1abopaTopys He HMeeT aTTecTara, JODKHBI OBITh IPEAOCTABIEHB CBHE-
TENbCTBA O TOBEpKe Ha Bce CPeACTBAa M3MepeHms. Ha kaaylo mapTHIO NpOXYKLFH JOJDKHEL ObITb
TIPeJOCTABICHH JOKYMEHTH], NOATBEPAIONIHE TIPOBEACHIS PHEMO-CHATOYHBIX HCTIHITAHMIH.

4. Hamr4ue ne Menee 2-x corpyanukoB OTK. Corpyanux OTK, xonTponapyromuii ka4ecTBo cBapoy-
HBIX paboT, KODKeH MMeTh KBaNHGHUKANMOHHOE YAOCTOBEPEHHE Ha IIPABO NPOBECACHHA BUBYAJHHO-
H3MEPHTENBHOTO KOHTPOJLA.

5. Ilpu mpoBeAeHMH CBApOYHBIX paGOoT NMpH NpPOU3BOJCTBE (PACOHHBIX M3IENMIA M3 CTATH AOIDKEH ObITh
obecneueH HepaspyIIalONMMil KOHTPONb CBAPHEIX IIBOB.
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Nlpunoxenne J
(peKoMeHIYEMOE)

Pacuer TennoBbIX noTeph ABYXTPYOHO# TenoBoii ceTn u3
roprpoBaHHOI cTANbHOHN TPYOb! HpH OeckaHAILHON NPOKIAAKe
¢ yuerom ycnosmii Cankr-IleTepGypra ans Boibopa HeobxoanMoii

TOJAMMAHBI IEHONOJAYPEeTAHOBON H30JSIHH

Pacuer TernoBeix noTeps ABYXTpYOHOM TEIUIOBOH ceTd M3 ro¢pupoBaHHOM cTambHOH TpyORl npu Gecka-
HasbHOH Npokiazke ¢ yueroM ycnopuii Cauxr-IletepOypra BoIORHIETCS COTIACHO CNIEAYIOMHM AOKYMEHTaM:

1. CIT141-103.

2. HopMmaTuBbl TEXHONOTMYECKHX HOTEph IIpH Niepeqade TeIUIOBOM SHepruu, yTBeprkaeHs! [lpukazom

Mursnepro Poceru ot 30.12.2008 Ne 325 [37].

3. «Cnpasounuk no xnmmaty CCCP», em. 1-34. JI: Tunpomereousnar, 1964-1971.

TIpurenenusrii MeTon pacyera Takxe coorBeTcTByeT DIN EN 15632-1 {38].

ITpu SeckanansHOM NMpoKNazKe TENNOBOH CeTH HEOOXOMMMO YUHTEIBATh BO3MOXKHOE YBJIAKHEHUE TPYHTA.
Vuer yBnaxHeHNs TE0BOM M30MALMH s TPYOOTIPOBOKOB ¢ TEPMETHUHBIM TOAMATIIEHOBBIM 3al0MTHBIM 110~

KpBITHEM He TpebyeTcs.
Ilpn GeckananbHOH IBYXTpYOHOI Npokianke B TeMmmepaTypHOe [oje OJHoro TpyGompoBoja momajaer
TeMIiepaTypHOe 1ojie APYToro, TO eCTh UMEET MECTO B3aHUMHOE BIMAHHE TEIUIOBbIX IIOTOKOB. DTO YUUTHIBAETCS

BBENECHNEM JOMONHUTEIHHOI'O TEPMHUIECKOTO CONPOTHURICHNUA.

B xauecTBe HCXOAHBIX JaHHBIX I pacyeTa HeoOXOAMMO NPHHATH ClEeAYIoLee:

1. Cpemueronosas (pacueTHad) TeMIeparypa TeIUIOHOCHTeNS B MozjaiolieM Tpybonposone (ans rpaduxa

Temmepatyp 150/70 °C) — 90 °C, B o6patHOM Tpybomporoae — 50 °C.

2. Cpegpneronopas (pacuerHas) TemnepaTtypa rpyHta B Cankr-IlerepOypre Ha rimy6use 0,8 m— 5,4 °C.

3. KoadunuenT TennonpoBoHOCTH YBAOKHEHHOro IpyHTa (Hiecok cpefnei nnotaoctH 1600 Kr/m® ¢ Be-

cOBBEIM BiiarocogepxanueM 15,0-23,8 %) — 1,92 Br/(m-°C).

Jns npuMepa BBHITIONHEHMs pacyeTa B Ka4eCTBE TEXHMUECKHMX XapaKTEpUCTHK TO(pHPOBaHHOH CTaNBHOH
Tpy6n1 paccMoTpum xapaxrepuctuxu Tpy6sr CTUIIOIIEKC no TY 3113-001-83784861-2008 OO0 «HzocTanb»
(r. Carxr-TlerepGypr).

Paspes Tpy6s1 CTUJIOJIEKC npencrasnen Ha pucyHke J[1, ocHoBHbie pa3smeps! — B Tabauue JI1.
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Prcynox JI1 - Paspes tpyort CTUJIDJIEKC
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Tabanua {1 — Ocnosublie pasmepst Tpy6 CTHIIPIEKC no PTH 03-01-2010 [39]

'gpyﬁa CTanbHas T'unposamyrHoe MOKPHITHE Mexocesoe
Tun Hapy»c- m::m 1ljar BeicoTa Hapyse- | Tommu- Buicora | Ilar Bec paceroiinie fpH
TpYOBI HiiH CTeH- rodpst Todpt HB A Ha roppst | rodpst A ABYXTP. Ipo-
JRHAMETp + - AnameTp | CreHKH . Kkr/mM.n Kaanxe
Ku s*, 1, MM H*, MM B*, MM | T* Mm
Da, MM v D, mm S*, MM b, MM
55/125 55+0,2 0,5 6,35+0,2 3,5 125 35 5 254 3,3 152
66/140 66+0,2 0,5 6,8540,2 3,0 140 35 5 254 4,0 163
93/165 9340,2 0,8 11,00+0,2 5,5 165 35 5 254 5,7 188
109/180 109+0,3 0,8 11,80+0,2 5,5 180 4,0 5 254 7,3 204
143/225 143+0,4 0,9 16,8+0,2 8,0 225 4,5 7 33,8 10,4 235
165/250 165+0,6 1,0 20,00+0,3 8,5 250 5,0 8 50,8 13,3 257
Hpumenanun
1 HapyxHsif auamerp cTanbHoi TPYOh! W FUAPON30ISLIMOHHOTO NOKPHITHS YKa3aH N0 HAPYKHOMY pasMepy roQpat.
2 * Pasmep nis cipaBKy.

Temnonpoeonuocts IMITY wmsomauum (nmpu cpegueli temneparype 50 °C) B 1-# rox skclutyaraiuu —
0,033 B1/(M-°C), mocne 6-ro roja 3KCIUTyaTalMH (C Y4eTOM CTAPEHHA CHCTEMBI MONYKECTKHMX [EHONOJIUypeTa-
HOB) — 0,039 Bt/(M-°C).

TemionpoBoIHOCTE NONUITHIEHOBOIO NOKpbITHA — 0,43 BT/(M-°C).
3HayeHMe MIOTHOCTH TEIIOBOTO MOTOKA, HPOXONAINEro CKBO3b TETUIOM3OJLALMIO NOAAoIero 1 o6paTHoro

Tpy60onpoBonoB ABYXTpyOHOH TemnoTpaccsl, marotosneHno u3 CTUIIOIEKC tan 55/125, peraucisercs cne-

OyroiuM obpazom:
1. Tepmurueckoe conpotusienue IMTY cios nonatomero TpySonposona onpenessiem no Gopmye:
1 d 1 0113
= Inl == | = In| — = 3,19 (M-°C)/Br, 1
R = [dﬁ] 2-3,14-0,039 ((},0515] (uoCYBr

rae 4, =0,032+0,00015-¢, =0,039B1/(M-°C) — xo3ddrrment Terwronposogsocty TIHIY cnos nocie
6-ro roaa SKCIUTyaTALH NPH CpeHeii Temnepatype 1, =(f; +1,,)/2=(90+5,4)/2=47,7°C;
d,=D,—H =0,055-0,0035=0,0515M — pacueTHbIii MamMeTp CTAJILHOH TPYOHI;
h,=(D-B-2-§-d,)/2=(0,125-0,005-2-0,0035-0,0515)/2 =0,0308 M — pacueTHas TOR-

munba ITTY cnos;
d,=d +2-h, =0,0515+2-0,0308=0,113 m — pacuernsiii anametp 1Y cnos.

2. Tepmudeckoe CONpPOTHBIEHHE TOKPOBHOTO CJOs M30JALMH Nofatoliero Tpybonposoaa onpene-
ss1eM 10 hopMyIe:
= 1 In d,, - 1 In 0,12 =0,02 (v-°C)/Br, )
274, \d, 2-314-0,43 10,113

rae A, = 0,43 Br/(m-°C) — k03 QHLMEET TEILIONPOBORHOCTH HIONMITHIEHOBOTO TIOKPLITHS,
d.=d +2-§=0113+2-0,0035=0,12M — pacuerHslii AUAMETP IIOKPOBHOTO CI04.

3. TepMuueckoe CONPOTHRIIEHUE FPYHTA onpefienseM 1o GopMyne:
> = Lol 22 1 i 208 0,26 (m-°C)/Br, G)
271/147 d, 2-3,14-1,92 0,12

rae 4, =1,92 B1/(m-°C) — xo3dpuLmenT TennonpoBoIHOCTH IpyHTa;
h=0,8M — mryGyHa OpoxIanKM TEIIOTpaces! (PACCTOAHUE OT MOBEPXHOCTH 3EMIIM JIO OCH TEIIo-
TPaccsr).
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4. CymMapHOe TepMHMHYECKOe COMPOTHBACHHE TEIIOM30/ MMM NOAAIOUIETO TpyOOonpoBoa onpeae-
JiaeM no bopmyane:
R =R,+R, +R,=319+0,02+0,26 = 3,47 (-°C)/Br. 4
5. Tepmuueckoe conporusienue IV cnos obparHoro Tpy6onpoBona BHMUCASEM aHAIOTHYHO 110
dopmyne (1):

1 0,113
= Inl =
Kooz 2-3,14-0,036 (0,0515
rae 4, =0,032+0,00015-1, = 0,036 B1/(M-°C) — xoadument TemnonposopHocty IITY cnos nocne
6-ro rona SKCTUTyaTaluy 1IpyU cpefireli Temnepatype 1, = (1, +1,,)/2=(50+5,4)/2=22,3°C.

6. TepMutieckoe COTIPOTHBICHME TIOKPOBHOIO CIOS U3OILKM 00paTHOro TpyGonpoBoja BbIUHCILI-
eM aHajNorHyYHO o dopmyie (2) K PaBHO TEPMUYECKOMY COMPOTHBIEHMIO OKPOBHOTO CJIOS M3OJIALMH 110~
maowero Tpy6bonposoza:

] = 3,45 (M-°C)/Br,

1 0,12
= In| ——= | = 0,02 (M- C)/Br.
Bz 2-3,14.0,43 (0,113) ()
7. CyMmapHOe TepMHUecKoe CONPOTURJICHHE TeIUIOM30MIIMY 00paTHOro TpybonpoBona BHYKCS-

eM aHanoruyHo 1o dopmyse (4):
R, =3,45+0,02 + 0,26 = 3,74 (M-°C)/Br.

8. TepMuyeckoe CONPOTHBIIEHHE, YIUTHIBAIONIEE B3aUMHOE BJIMSAHHE TEIUIOBbIX NOTOKOB TIOAAOIE-
ro 1 06paTHOro Tpy6ONPOBOAOB, ONIpeAeieM o GopMyne:

2 2
R,.2=———1—1n (%) +1= ! m.[| 298} 112018 aecyBr, 4
22, b 2-314-0,26 0,152

rae b =10,152M — MeskoceBoe paccTodHue npH ABYXTpyOHO# npoitanke (cM. PTII 03-01-2010 [39]).

9.  VzensHble 110TEpHU TeIUIa HOAaoMM TpyGonposoaom onpenendem no Gopmyne:
AT, R, —AT,R, . - .
g, = TR, 7221,2 _ 84,6-3,74 - 44,6 02,18 — 23,8 Bu/m, )
RR) - R, 3,47 3,74 -0,18

roe Az, =t —t,, =90—-5,4 = 84,6 °C — pasxoctb pacueTHol TeMIepaTypsl nojalero Tpybonporona
1 1 2p

M pPacyueTHOH TeMneparyphl IPYHTa;
Az, =t,—1,,=50-5,4 = 44,6 °C — pasnocTb pacueTHOH Temneparypsl 06paTHOro Tpy6Onpoeona 1

pacyeTHOH TEMIIEPATyphl TPYHTA.
10. VaensHple IOTEpH Temwia oOpaTHRIM TpyOONpoBOAOM onpesengeM 1o dopmyie (6):

_ AR AR, 44,6-347-84,6-018
Y -R, 3,47-3,74-0,18
11. VYnenbHsie notepu Temwla (JimHeHHAad IWIOTHOCTH TEIUIOBOTO IIOTOKA) TPYOONPOBOAOB TEILIOTpac-
CHI onpezenieM no ¢opmyne:

=10,8B1/m.

q=q,+q,=238+10,8 =34,5Br/m. Q)

B npaxTudeckoil cucteme equHul nomydaeM g = 34,5/1,163 = 29,7 kxanfu-m.
3HaueHns THHEWHOH WIOTHOCTH TEIUIOBOTO NOTOKA, IPOXOAAIIETO CKBO3h TEIUIOM30LILIMIO TEIUIOBBIX ceTell
n3 1py6 CTHIDJIEKC pasHeIX JUaMETPOB, BHIYHCIEHHBIE 10 gopMmynam (1)-(7), npencrasnens B Tabmu-

ue J12.
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Tabnuna /12 — Jluneiinan na0THOCTL TENJOBOro NOTOKA Temaosbix ceteii n3 Tpydo CTHIADPIEKC

Js Has Hons Hopmartuse!
Pacuernas TIOAAIOIETO obpaTHOro IBYXTpYOHOH | TEXHONOTMYECKHX
Tun Toamuua | TpyOonposofa | Tpybonpososa | Ternopoii cetH | moteps (¢ 2004 1.)
Tpy6BI M3OJLALIMH, Cpennerogosas Temniepatrypa Terionocurens, °C
MM 90 50 | 9050 | 90/50
JInHeliHas IIOTHOCTE TETUIOBOr'O TIOTOKA, BT/M
55/125 34 24 11 35 41
66/140 36 26 12 38 45
93/165 36 33 14 47 52
109/180 36 37 16 54 58
143/225 42 41 18 59 70
165/250 43 45 20 65 79

U3 npuBeneHHOro pacyera Cnefyer, YTO 3HAYCHUA TMHEHHOM TWIOTHOCTH TEIUIOBOTO NOTOKA 4epe3 Temio-
300 ABYXTpYOHO#H Termoroii cetu u3 Tpy6 CTHJIIMJIEKC He npeBbIHIaeT 3HAUYEHHIT HOPMATHBOB TEXHO-
noruueckux noteps (cMm. Ipukas Mumsnepro Poceuu ot 30.12.2008 Ne 325 [37]).

3nageHusn MUHEMaNbHOH TonmmpHbl Monsimu Tpy6 CTUIIOJIEKC pasHpIX JuaMeTpoB, BLIUHMCIICHHBIC
no dopmynam (1)-(7) mo ycraHOBNEHHBIM 3HAYSHIAM TEXHONOTHYECKHMX NOTEPh C TPHMEHEHUEM MTEPallMOHHO-
ro Merofa (IlIocIenoBaTeNbHbIX NPHOIDKeH L), TpeAcTaBieHbl B Tabnuue (3.

Tabauna I3 — Mrsamaiabdas TonmuHa aoasanmn Tpy6 CTHI®IEKC gan TennoBbIx cerei

Jns Ha Hns HopmaTusei
Pacuernas .
MOJAFOIIEr0 obpartHoro JBYXTPYOHOH | TeXHOJOTHMYECKHX
(MHHUMATBHAA) o
Tun TpyOGonpoBona | TpybomnpoBoga | TemnoBoi cetH | moteps (¢ 2004 r.)
TpyO6BI 1;(211::1.(”::1 CpeznseropoBas Temneparypa Terutonocurens, °C
o 90 | 50 [ 9050 | 90/50
JIuHeitnas rIOTHOCTH TETUIOBOTO NOTOKA, BT/M
55/125 27 28 13 41 41
66/140 28 31 14 45 45
93/165 31 36 16 52 52
109/180 32 41 17 58 58
143/225 33 49 21 70 70
165/250 33 56 23 79 79
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Ilpunoxenne E
(pexoMeHTyeMOe)

Pacuer MakcAMaJbHOIO CPoica cay:kfLl BIARCTHKOBLIX TPYS

Onpenenenue MakCUMAILHOIO CPOKa CIIYXKOb! U1 TUIACTHKOBBIX TPYO NMPOM3BOAMICA B COOTBETCTBMH C
TIpunoxenuem A TOCT P 52134. 3naueHus cpoka cay>kObl NpH HENpepLIBHOM AeHiCTBHM ONpeNieNeHHbIX napa-
METPOB TEIUVIOHOCHMTENS A/ IUIACTHKOBBIX TPYD, NpHMEHAEMBIX B TEILIOBRIX CETAX, NOKHO COOTBETCTBOBATDH
5-my kiaccy sxerutyatampu no 'OCT P 52134 u DIN EN 15632-2 {40] (cm. Tabmay E1).

Tabanna E1 — XapakrepucTnky 5-ro kixacca sxcnayatanau no F'OCT P 52134
Knace Tha.s n;f ;MH Thaxc.» n;p ;Mn Tasap» n;?np ;Mﬁ Obnacts
o, pab.» o, Makc. o, aBap.»
SKCILTyaTamuy C rox C ron C g TIpUMEHEHHS
5 20 14 920 1 100 100 Bricokoremneparyp-
60 25 HO€ OTOILICHHE
80 10

Janmsie 1o pabote TeIUIOBBIX ceteil npeacTasaens! B Tabnumax E2 u E3.

Ta6auna E2 — Tanasie ISO 10508 [41] no paGore TenaoBbIX cereii ana Bpemepxadena (Iepmanns)

Paboaas remnepaTypa Bpems paboTsl (B rox) Jona Bpemenn pabots! opu Tpab. ot
teroHocyrena Tpab., °C Tpy6onporoaa mpu Tpab., u ofmero BpeMenn, %
80-90 148 1,7
70-80 1158 13,2
60-70 1955 22,3
50-60 1517 17,3
40-50 1687 19,2
30-40 1283 14,6
20-30 646 74
<20 373 43
Tabamna E3 — BapuanT pexxama pabotsl no rpadpuky Temneparyp 95/70 °C pag Canxt-IerepGypra
Pabouas Pabonas Jlons Bpemenn
Temmnepartypa TeMueparypa mis TeMIepaTypa Anst Bpews paboTst paboTsl ﬁpﬁ T
Hapy»KHOTO HOAAIOMEro ofpatHOro (8 rom) pm T . o oT o6mEro pab.
po3gyxa Ty;, °C TpybompoBona Tpy6onporoia TIPH L patss Boemenn. %
Tlges, °C T2p6, °C PpEMEHH, 7o
-26,0 95 70 9 0,10
-25,0 94 69
-24,0 92 68 26 0,30
-23,0 91 67
22,0 89 66 H 9,50
-21,0 88 65
-20,0 86 65 3 0,60
-19,0 85 64
[18.0 83 6 61 0.70
-17,0 82 62
7160 80 61 [ 0.90
-15,0 79 60
7140 77 59 123 1,40
-13,0 76 58
7120 74 57 140 1.60
-11,0 72 56
10,0 71 55 193 2,20
-9,0 69 54
50 = = 219 2,50
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Temnepatypa mmni;i(;;:’; ns mmi:i‘;;z’; st Jlons BpeMeHH
HAPYAHOTO ONAIOMETO o6parHoro Bpems paboTs! paﬁo’l'bléﬂpﬂ Thas.
posmyxa Ty,, °C Tpybonporoaa Tpy6onposona (s rom) mpa Tpas, 3 oro mer;
Tl,, °C T2y, °C BpeMenH, %
-7,0 66 52
-6,7 66 52
6.3 65 51 316 3,60
-6,0 65 51
-5,7 64 50
-5,3 63 50
-5,0 63 50 376 429
-4.5 62 49
4.0 61 49
-3,7 61 48
-3,3 60 48
3.0 60 13 438 5,00
-2,5 59 47
-2,0 58 47
-1,7 57 46
-1,3 57 46
1.0 36 25 587 6,69
-0,7 56 45
-0,3 55 45
0,0 55 44
0,5 54 44
1,0 53 43 879 10,03
1,3 52 43
1,7 52 42
2,0 51 42
2,3 51 42
2,7 50 41 719 8,20
3,0 50 41
35 49 40
4,0 48 40
4,3 47 39
47 o 39 535 6,10
5,0 46 38
6,0 44 37
7.0 ) 36 456 5,20
8,0 4] 35
9,0 39 33 465 5,30
>10,0 <37 <32 3050 34,79

Jing mpuMepa BHIMONHEHWS pacydera B KAueCTBE TEXHHYECKHX XapaKkTEPUCTHK IUIACTHKOBOH TPyOBI pac-
cmotpuM xapakrepuctuxy Tpyosl INIACT®JIEKC SDR 7.4 w3 PE-RT min 11 no TY 2248-017-70629337-2010

000 «Mzoctams» (r. Cankr-Tlerep6ypr).
Ipumep pacuera sbimonHuM cornacHo Ilpunoxemmo A I'OCT P 52134. TlpuBeneHHBIH MeTOn pacuera

takoke cootBerctByetr DIN EN ISO 13760 [42].
1. PaGouee konbiieBoe HaNpshkeHHe B CTeHKe TPyOH! onpesessieM no gpopmyne:

0,=P,;(SDR-1)/2, Mlla, )
rae F,,; — MaKCHMaIbHOE pabouee naBnexue B nepsoM npubmokennn, MIla;
SDR = D/ § — crangapTHOe pasmepHoe oTHomeHue ( D— HapyHbIii ipameTp, S — TOMIMHHA CTEHKH).
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2. Jna xaxpoi rpynibl TeMNepaTyp OnpenensieM MUHHMAIbHYIO JIMTENLHYIO IIPOYHOCTD (KOoablie-
BOE HaNIPsDKEHME C YIETOM 3anaca NIPOYHOCTH) NpH paboyeit Temneparype o gopmysie:
o=Ca ,Mlla, ()

roe C—koaddyumeHT 3anaca OpOYHOCTH:
C =1,5— npu paboue#i TemnepaType (Bpems AeHCTBHS TEMNEPaTypHl B TeUeHKe Ioia — okono 98 %);
C =1,3— npu MakcumasHOH| Temnieparype (BpeMs NefiCTBHS TeMIIepaTyphi B TeueHue roja — 2 %);
C =1,0 - npu asapwutisoii TeMreparype.
3. Jins xaxnoil TeMIiepaTyphl B KOJIBLEBOIO HalpshHKeHHs OIpeaenseM BpeMs, koTopoe Tpyba mo-
JKeT BblaepxaTh Oe3 pa3pymieHus, NoNe3ysch Jorapudpmuueckoil 3asucumocteio (cM. T'OCT P 52134,
DIN EN ISO 22391-2 [43]):

62600,752 -1g(c,) _ 90635,353
T

7 1

lgt) =-219 - +126,387 -1g(0,) , T.e. 1, =10 3)

rae 7,—Temnepatypa B rpagycax Kemssuna (0 °C = 273,15 °K).
4.  OmpependeM NPOLEHTHYIO HOJIO BO3ASHCTRHA KaXKIO0H TeMIepaTyphl B TeUEHHe Tona 110 GopMy-
ne:
a =1/, C)
rAe 7,~ AJUTENbHOCTE BO3ACHCTBHA TaHHOH TEMIIEPATYPhI B TeUEHNE IO/ia, ;
7, JIMTeIbHOCTh '0Aa, Y.
5.  OnpenenseM MaxcuManbHBIH CPOK CiIy>kO51 TPYOs! (pacyeT BHINONHAETCS B YacaX, a OKOHYATElb-
HBIHl pe3yabpTaT NEePeBOIUTCS B FOABI) o hopMye:
1

t,=—— . 5
*T8766-3 (@, /1) ©)

MeTonoM HOCNENOBATEBHEIX NpUOIIDKeRMH, H3MEHsAS MaKCHMalbHOe pabouce JaBieHHe, 10 GopMyNaM
(1)-(5) naxomuM BapuaHT, IIPH KOTOPOM MaKCHUManbHEIH cpok ciryx6b1 Tpyon ITIACT®JIEKC SDR 7,4 u3 PE-
RT tun O no TY 2248-017-70629337-2010 cocrasnser 50 ner (cm. Tabmuyy E4).

Ecny B KauecTBe TEXHMIECKHMX XapaKTEPHCTHK IUIACTHKOBOM TPyObl pacCMOTPETh XapaKkTepPHCTUKM TPYOH!
TUTACT®JIEKC SDR 7,4 u3 PE-RT tam I1 — DOWLEX 2377/2388, To Bpems, kotopoe Tpyba MOxKeT BHZEp-
xkaTh 6e3 paspymeHys, BbIYHCIIETCA depes CIEHyIOMmylo Jjorapudmudeckyro 3aBucuMocTd (cM. Report EX-
OVA/P-11/73 “Determination of the long-term hydrostatic strength ISO 9080 — evaluation of the PE-RT pipe
grade DOWLEX 2377/2388 from DOW Europe GmbH”):

67711171 -18(0,) , 9275263 |44 266 1o} ne. 1 =105 4. (6)

lg(t,) =—224,36 -

Meronom nocnenoBareNbHbIX NPHOMDKEHHH, H3MEHI1 MakcumaibHoe pabouee paBiieHHe, 1o GopMysam
(1), (2), (4)-(6) HaxomMM BapHAHT, NPU KOTOPOM MakCHMAaNIbHEIH cpok ciayx6s! Tpy6s1 INIACTOIIEKC SDR 7,4
u3 DOWLEX 2377/2388 cocrapnser 50 net (cM. Tabmuity E4).

Ecnn B xauecTBe TEXHMYECKHX XapaKTePUCTHK IIACTMKOBON TPyObl pacCMOTPETh XapaKTePUCTHKHU TPYOb!
HU3OITPODIJIEKC SDR 7,4 w3 PE-X no TV 2248-021-40270293-2005 3AO «3aeon AHJ Tazrpybruiact»
(r. Mockga), To Bpems, KOTopoe Tpyb6a MOXKeT BbiaepXkaTh 0Oe3 paspymieHws, BbITHCIAETCA Yepe3 CHENYIONyIo
snorapudmmudeckyro sapucumocthb (cM. TOCT P 52134, DIN EN 1SO 15875-2{44)):

18506,15 . lg(O',) + 578;5,49 _ 2437997 . lg(o_’) , T.€. t' = lolg(t,) ,u. (7)

lg(t,) = —105,8618 —

7 1

Metonom nocneaoBateNibHbIX NpUOMIDKEeHHH, U3MEHAsS MaKCMMalbHOe pabouee AaBlieHME, 1O QOpMYyHaM
(1), (2), (4), (5), (7) vaxoauM BapuaHT, IPH KOTOPOM MAaKCHMalbHEIH cpox ciayx0sl Tpy6s1 USOITPODIIEKC
SDR 7,4 u3 PE-X no TY 2248-021-40270293-2005 coctasnser 50 net (cm. Tabnuuy E4).
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Hons 3uauenwe (a;/1;) 3nauenwe (a,/t;) 3nauenye (a;/t;)
zza";‘:‘ Pagosas | soszeli- | Moot | g TIACT@IEKC | mis TIACT®IEKC | ans M3OTPOGIEKC
pYIKHOTO Temmnepa- cTBuA samaca SDR 7,4 w3 SDR 7.4 u3 SDR 7,4 u3
Bo3IyXa TYpa, K&KA0R mpoHo- PE-RT tun I PE-RT 1um {1 PE-X mo TV 2248-
T..  eC °C TeMIiepa-~ i no TV 2248-017- DOWLEX 021-40270293-2005,

e TYpHL, % 70629337-2010, 1™ 2377/2388, 9 !
-26,0 95 0,1 1,3 1,30E-06 1,18E-06 9,99E-08
-25,0 94 0,1 1,3 7,26E-07 7,29E-07 6,57E-08
-24,0 92 0,1 1,3 1,07E-07 1,30E-07 1,34E-08
-23,0 91 0,3 1,3 6,87E-08 9,24E-08 1,02E-08
-22.0 89 0,3 1,3 9,79E-09 1,60E-08 2,03E-09
-21,0 88 0,3 1,3 4,42E-09 8,00E-09 1,09E-09
-20,0 86 0,3 1,3 6,09E-10 1,35E-09 2,10E-10
-19,0 85 0,3 1,3 2,58E-10 6,32E-10 1,06E-10
-18,0 83 0,3 1,5 4,03E-08 6,81E-08 1,18E-06
-17,0 82 0,5 1,5 2,03E-08 3,82E-08 6,71E-07
-16,0 80 0,5 1,5 3,02E-09 7,08E-09 1,28E-07
-15,0 79 0,7 1,5 1,80E-09 4,71E-09 8,67E-08
-14,0 77 0,7 1,5 2,59E-10 8,47E-10 1,61E-08
-13,0 76 0,8 1,5 1,11E-10 4,06E-10 7,85E-09
-12,0 74 0,8 1,5 1,54E-11 7,09E-11 1,42E-09
11,0 72 1,1 1,5 2,89E-12 1,67E-11 3.46E-10
-10,0 71 1,1 1,5 1,06E-12 6,86E-12 1,44E-10
-9,0 69 1,2 1,5 1,57E-13 1,29E-12 2,81E-11
-8,0 68 1,2 1,5 5,65E-14 5,22E-13 1,16E-11
7,0 66 0,9 1,5 5,16E-15 6,05E-14 1,39E-12
6,7 66 0,9 1,5 5,16E-15 6,05E-14 1,39E-12
-6,3 65 0,9 1,5 1,82E-15 2,41E-14 5,61E-13
-6,0 65 0,9 1,5 1,82E-15 2,41E-14 5,61E-13
-5,7 64 0,9 1,5 6,08E-16 9,06E-15 2,15E-13
-5,3 63 0,9 1,5 2,12E-16 3,56E-15 8,61E-14
-5,0 63 0,9 1,5 2,12E-16 3,56E-15 8,61E-14
45 62 0,9 1,5 7,33E-17 1,39E-15 3,43E-14
-4,0 61 0,9 1,5 2,52E-17 5,42E-16 1,36E-14
-3,7 61 1,2 1,5 3,67E-17 7,89E-16 1,98E-14
-3,3 60 1,2 1,5 1,25E-17 3,05E-16 7,78E-15
-3,0 60 1,2 1,5 1,25E-17 3,05E-16 7,78E-15
-2,5 59 1,2 1,5 4,26E-18 1,17E-16 3,05E-15
-2,0 58 1,1 1,5 1,28E-18 4,01E-17 1,06E-15
1,7 57 1,1 15 430E-19 1,52E-17 4,10E-16
-1,3 57 1,1 1,5 4,30E-19 1,52E-17 4,10E-16
-1,0 56 1,1 1,5 1,43E-19 5,76E-18 1,58E-16
-0,7 56 1,1 1,5 1,43E-19 5,76E-18 1,58E-16
0,3 55 1,1 1,5 4,73E-20 2,16E-18 6,04E-17
0,0 55 2,0 1,5 8,50E-20 3,89E-18 1,09E-16
0,5 54 2,0 1,5 2,79E-20 1,45E-18 4,13E-17
1,0 53 2,0 1,5 9,11E-21 5,39E-19 1,56E-17
1,3 52 2,0 1,5 2,95E-21 1,99E-19 5,87E-18
1,7 52 2,0 1,5 2,95E-21 1,99E-19 5,87E-18
2,0 51 1,6 1,5 7,77E-22 5,96E-20 1,79E-18
2,3 51 1,6 1,5 7,77E-22 5,96E-20 1,79E-18
2,7 50 1,6 1,5 2,48E-22 2,17E-20 6,66E-19
3,0 50 1,6 1,5 2,48E-22 2,17E-20 6,66E-19
3,5 49 1,6 1,5 7,87E-23 7,86E-21 2,46E-19
40 48 15 1,5 231E23 2,63E-21 8,39E-20
43 47 1,5 1,5 721E-24 9,40E-22 3,06E-20
4.7 47 1,5 1,5 7,21E-24 9,40E-22 3,06E-20
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Oxonyanne Tabaann1 E4

ons 3navenue (a,/t;) 3uavenve (a,/t; 3nagenue (a,/t)
Temnepa- | p_Goman Bgmeié— Koapdu- | 0 INACTOIEKC | ans HJIACTCDJIE)KC s U30TIPO®IIEKC
DPAnd 4 omepa- | creua [HeHT SDR 7,4 ms SDR 7,4 13 SDR 7,4 u3
Do | Typa, | xanom | o PERT e II PE-RT Tan II PE-X mo TY 2248-
T H}:)XC °C Temaepa- ﬂpcm no TY 2248—017—] DOWLEX 021-40270293-2005,
un TypHl, % 70629337-2010, 9° 2377/2388, v g
5,0 46 1,5 1,5 2,24E-24 3,34E-22 1,11E-20
6,0 44 2,6 1,5 3,60E-25 7,04E-23 2,43E-21
7,0 42 2,6 1,5 3,29E-26 8,48E-24 3,05E-22
8,0 41 2,7 1,5 1,00E-26 2,97E-24 1,09E-22
9,0 39 2,7 1,5 8,76E-28 3,44E-25 1,31E-23
=100 <37 34,8 1,5 9,72E-28 5,07E-25 2,02E-23
MaxcumanpHoe pabouee nasneaue, Mlla 0,9 1,0 1,0
Pabouee xopnesoe Hanpspkenne, Mlla 2,8 3,3 3,3
Maxccumanvheiii cpox cyxcbvl mpy6ol, nem 50 50 50

Jna MuOrocnoiHo# Iw1acTHKOBOH TPYOH! (HanpuMep, NacTHKOBas TpyOa — apmupyromas cerka Keviar —
IUIaCTHKOBas 000JI04YKA, IUIACTHKOBAasA TpyDa — amoMHHHeBas TpyOa — miactuxosas 000704ka) B pacueTe HeoO-
XOIHMO HCIONB30BaTh JIorapu¢pMHYECKHE 3aBHCHMOCTH AJMTENBHON TIPOYHOCTH, NOATBEP)KACHHbIE Pe3yabTaTa-
Mu Tectaposanua 1o ISO 21003-2 [45] » ISO 9080 [33] nezapucumoii aTrecToBaHHOl MCHBITaTENRHOH Jabopa-
Topweil, HanpuMmep, [aHHOBepcKMM MHCTHTYTOM LeHTpagH3oBaHHoro TtemnocHabuenms FFI (Fernwirme
Forschungsinstitut Hannover).

Ecimm crcremMa ofHOCHOMHAS, TO TaKHe HCIBITAHKS MOXKHO TPOBECTH OJUH pa3 ¥ B JanbHeHmieM NpoBO-
IUTH TOJABKO KPATKOCPOUHBIE HCIIBITAHMA JUISI KOHTPOJI KadecTBa TpyD. MakcumanbHoe pabouee Nap/ieHUe U
MHOI0CHOMHOM mnacTukoBod TpyOn! ompenenserca cornacto ISO 21003-2 [45]). B pacuere Tepmirdeckoii cta-
GHIBHOCTH ITpH AefiCTBHY MOCTOSHHOrO BHYTPEHHETO JABIEHMI MHOTOCIONHON NIacTUKOBOH TpyOpl HENb3s Hc-
MOJIb30BaTh JAHHBIE TETUIOCTOMKOCTH OTAENBHBIX KOMIOHEHTOB, & TOJIBKO JaHHBIe, TOJydeHHbIe NIPU TECTHPOBA-
HUM Beell KOHCTPYKITMH HenukoM. Jns KaXnoro TUIopasMepa MBOToCI0iHOM TpyOb! HOJDKHEI OHITH OpecTaBiie-
HEl CBOHM JIOrapHMUUECKUE 3aBUCHMOCTH IMTENbHOH IPOYHOCTH, TIOMy9eHHbIE NPH IPOBENSHUN HCIBITAHMH
no ISO 9080 {33].

B mepuon nposenenys ucnweiragmii no ISO 9080 [33] moayuaior 4 ko3¢duumenTa, OMMCHBAIOINUE CKO-
POCTh PerpeccHs KONbLEBOrO HaNpsKEHHA, KOTOphle HEOOXOAUMBI Ajld pacdeTa MaKCHMAIBPHOIO IaB/IeHHs IIPH
3apanHoM SDR.

JeficTBuTensHbIM  00OCHOBaHHEM MaKCHMAaJbHOIO cpoka ciyxOpl mnactukoBod Tpyosl B 50 ner
npu Temnepartype Ao 55 °C no ISO 9080 [33] moryt ciy:kuTh JauHsle, NIOTY4YCHHBIE B TEYEHUE UCTILITATEBHOTO
mepHoza kak MuarMyM B 8760 uacor (1,0 rox) npu remnepatype 95 °C.

JeiicteutensHpiM  O6OCHOBaHHMEM MaKCHUMAIBHOTO cpoka ciayxObl minacTuxoBodi Tpy6n: B 50 ner
npu Temnepatype zo 60 °C o ISO 9080 [33] moryr ciy>xuTh AaHHbIE, IONY4EHHbIE B TCUEHHE UCIHITATENBHOTO
neproja kak MMHHUMYM B 15786 gacos (1,8 roxa) npu remnepatype 95 °C.

JedicTBuTenpbHEIM O0OCHOBAaHHEM MAakCHMANBLHOTO CpOka cCiryx6sl IacTHKOBOM TpyOsl B 50 ner
nipu Temnepartype #o 70 °C no ISO 9080 [33] moryT ciykuTs BaHHbIE, NOTY4EHHEbIC B TeYEHHE HCIIBITATeMbHOTO
niepuozia kak MMHMMYM B 8760 vacos (1,0 rox) npn temneparype 110 °C.

JeficTBurenpHpiM  000CHOBaHHEM MaKCHMANBPHOTO CPOKa CIyOBl miacTHKOBOH Tpyost B 50 ner
npu Temneparype 10 75 °C mo ISO 9080 [33] MoryT ciysxuth JaHHbIE, IOIYYCHHbIE B TEUCHHE HCTIHITATEILHOIO
nepuosa kak muEIMyM B 15786 gacos (1,8 roaa) npu temmeparype 110 °C.

JeiictBuTenbHbIM OOOCHOBaHMEM MAaKCHMANbHOIO Cpoka cayxObi mnactukoBodl Tpybsl B 50 ner
npy Temuzepatype ao 95 °C no ISO 9080 [33] MoryT caysxurh NaHHble, IOMy4eHHBIE B TEUeHUE HCOBITATENILHOTO
nepuosa xak MuHuMyMm B 109500 vacos (12,5 ner) mpu remneparype 110 °C.
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Bubanorpadns

GcpepansHeiil 3ak0H «O noxapHO# OesomacHocTH» 0T 21.12.1994 Ne 69-@3
(8 pex. or 30.11.2011)

DenepanbHELl 3aK0H «O IPOMBIILIEHHOM (G€30IaCHOCTH OIACHEIX IIPOM3BOACTBEH-
HEIX 06beKToB» oT 21.07.1997 Ne 116-D3 (B pex. or 30.11.2011)

OepepansHelii 3axk0H  «l pajocTpoutensHbiil koaexc Poccuiickoit ®egeparumy»
oT 29.12.2004 Ne 190-03 (B pen. ot 30.11.2011)

DenepanbHblll 3akoH «OO0 oxpaHe oxpyxaromeit cpems» oT 10.01.2002 Ne 7-@3
(B pen. or 21.11.2011)

OenepanbHbili 3ak0H «O TEXHUYECKOM peryaupoBaHumy» oT 27.12.2002 Ne 184-03
(B pen. or 06.12.2011)

OenepanpHpii 3ak0H «O6 3HEprocbepeKeHUy ¥ O NOBBIIICHUN 3HEPTETHIECKOH 2¢-
(hEXTHBHOCTH ¥ O BHECEHMH W3MEHEHU}I B OTHENbHBIE 3aKOHOAATENbHEIE aKThl Poc-
cuiickoit @enepammm» or 23.11.2009 Ne261-®3 (8 pem. ot 12.12.2011 ¢ wm3m.
ot 07.12.2011)

Denepansyblii 3ak0H «O TerrocHabxenuu» or 27.07.2010 Ne 190-®3 (B pen.
ot 18.07.2011 c u3m. ot 07.12.2011)

PenepanbHbli 3ak0H «TexHrdeckni perjaMeHT o TpeboBaHMAX NoXKapHOH Gezonac-
HocT» oT 22.07.2008 Ne 123-D3

®enepansaplii 3axon «TexHumueckuii periamMedT o0 6€30NaCHOCTH 3aHUi H COOpyxKe-
Hui» oT 30.12.2009 Ne 384-®3

Tlocranopnenue IlpaBurenscTea O6 yrBepkAeHMM TEXHHYECKOTO perylaMeHTa
PO 01 29.10.2010 Ne 870 (B pexn. 0 6e3omacHOCTH ceTell ra3opacnpeneieHus U
or 23.06.2011) ra3onoTpebneHus

ITocranosnenwe IpasutenscTsa O6 otpacneBoi cxeme TeIIOCHAGKEHMS
Cauxr-IlerepOypra ot 25.12.2007 Canxr-ITerepbypra Ba mepuox go 2015 ropa ¢
Ne 1661 yueroM nepcnekTussl o 2025 roaa
Tocranosnerue [IpaBurenscrea OG6 yrBepxacHHUM TNEpedHs OOBEKTOB M TeX-
P® ot 12.07.2011 Ne 562 HOJIOrui, HMMEIOWMX BBICOKYIO JHEpreTHde-

CKYI0 3(PeXTUBHOCTD, OCYIICCTBICHHE MHBE-
CTHUHIL B CO3[aHME KOTOPHIX ABJICTCA OCHO-
BaHWEM JUIA NPENOCTaBJCHAA HHBECTHLVOH-
HOTO HaJIOTOBOTO KpeAUTa
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[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

IIpuxas Pocrexnansopa O6 yrBepxkaeHNE MeTOIMHECKHX PEKOMEH-
ot 05.08.2008 Ne 131 Jauuii 10 OCYMECTBICHMIO HACHTHOHKALUH
OIIaCHBIX IIPOU3BOACTBCHHBIX 00BCKTOR

Ilocranosnenue IIpaBuTenscTaa O nopsiaxe npoBeJeHus CTPOUTEIBHOTO KOH-

PD or 21.06.2010 Ne 468 TPONA NPU OCYLIECTBIEHUU CTPOUTENLCTBA,
PEKOHCTPYKIM M KaIMTAIBHOIO PEMOHTA
00BEKTOB KATUTAIEHOTO CTPOUTENBCTBA

TIpukas Pocrexnanzopa OO0 yTBepxAeHHM NOpAAKa OpraHH3alMU pa-

ot 07.04.2008 Ne 212 60T 10 BRIZade paspelleHWi Ha JOMYyCK B
3KCILTyaTaIlMio 3HEProyCTaHOBOK

INocranosnenue IIpaBuTenbCTBA O cocraBe pa3nenoB OPOCKTHOM NOKyMeHTa-

P® or 16.02.2008 Ne 87 LM ¥ TpeGOBaHUAX K MX CONEPIKAHIIO

(c u3m. ot 15.02.2011)

Pacnopsoxenue Komurera o O HopMax NpOBeZeHHMS HCIIBITAaHWUH HaxOms-

SHEpreTHKe U HEKEHEPHOMY MMXcA B 3KCIUTyaTalliyl BOZISHBIX TEILNOBEIX

obecnieuenmo Canxr-1lerepOypra ceTell Ha IUIOTHOCTH (T€PMETMYHOCTD) U Mak-

01 05.09.2001 Ne 23 CHMalTbHY10 pabouyio TeMiepaTrypy TEIIOHO-
cuTenst

Munromasepro Poccun IIpaBuna yuera TemnoBOH SHEPIMH M TEILIO-

ot 12.09.1995 Ne Bk-4936 HOCHTEJIA

TlocranoBnenue O6 yrsepkaenvm IlpaBun ycrpoiictBa Hu

T'ocroprexnansopa Poccuu ot 6e3omacHON SKCILTyaralMy TpybompoBozoB

11.06.2003 Ne 90 napa ¥ ropsaeii sogsr (115 10-573-03)

[TocranoBnenmne Hopwms! pacgera Ha npo4HOCTH TPYGOIpOBO-

I'ocroprexnansopa Poccun ot JI0B TeIwtoBrIx ceredt (PJ] 10-400-01)

14.02.2001 Ne 8

PJ1-2-B311 IIpoeKkTHpoBaHKME ¥ CTPOUTEILCTBO TEIUIOBHIX ceTeil M3 IpeaBapUTEIIHLHO
TEIUIOU30MUPOBAHHBIX IIEHONOJIMYPETAHOM CTAJABHEIX TPYO B HOJMUATIWICHOBOH 3a-
muTHO# obonoake, OAO «O6semmenne BHI I sneprompom», 1998

313.TC-008.000 TunmoBsle pelreHus NPOXIAIKH TPYGONPOBOLOB TEILIOBEIX ceTeil B
¥301ALMM U3 nenononuyperana My 50-600 mm, OAO «O6benunenne BHUIT anep-
rompomy, 2007

313.TC-012.000 Tunosrie pelicHHA NPOKIANKH TPYGOIPOBOAOB TEILIOBBIX CETel B
M30ALIMK M3 TIeHononuypeTaHa apaMerpoMm [y 700-1000 mm, OAO «OGbenunenue
BHITIauepronpom», 2007

067.TC-0T.000.050 CoopHbie xkene300€TOHHFIC UTOBHIE HEMNOABIWKHEIE OTIOPEI IJI
temoBbix cetei, HATIKY «BHUIIsrepronpom», 1986
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[33]
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[36]
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Cepua 3.903 KJI-13 COopable xelne300eTOHHHE KaMephl Ha TEIUIOBBIX CETIX,
T'VII «JlearunpourxnpoexTy, 1980-1981

TU-OJIK-07 CucreMa OnepaTMBHOrO AWCTAHIIMOHHOIO KOHTPOJSA COCTOSHMS H30Ji-
IUM TEILIOBOH ceTH. THUIOBHIE UepTeXW, YTBEPXKISHH NpeanpuaTueM «Temnonas
cetsy punuana «Hesckuity OAO «TTK-1», 2007

HucTpykuus no NpoeKTHPOBAaHMIO H MOHTa)Ky CHCTEM OLEPaTHBHOIO AUCTaHIIHOHHO-
ro xourponi (COJK) yBrnaxHeHus neHonoauyperanoBoi mzonamy (I11Y) mpemu-
30JIMPOBAHHBIX TEIUIONPOBOROB (B AomonneHue K cpomy mpasun CII 41-105-2002),
T'VII «TOK Canxr-Tlerep6ypr», 2005

TlocranosneHne O6 yTBepKAeHMH TMpPaBWI ATTECTALUM CBap-
Tocroprexnansopa Poccuu ot IMUKOB ¥ CIOCHUAINCTOB CBAPOYHOTO IIPOM3-
30.10.1998 Ne 63 Boxcraa (I1b 03-273-99)

DIN EN 253:2009 District heating pipes — Preinsulated bonded pipe systems for di-
rectly buried hot water networks — Pipe assembly of steel service pipe, polyurethane
thermal insulation and outer casing of polyethylene

TIpuka3 I'occtpos Poccun ot TumoBas MHCTPYKLMA IIO 3amuTe TPYOONpO-
29.11.2002 Ne 284 u BOJIOB TEIUIOBBIX ceTell OT Hapy»KHOH KOppo-
Pacnopsoxenne MuHsHEpro 3uu (PJ] 153-34.0-20.518-2003)

Poccmu ot 05.02.2003 Ne 5-p
CTO 17330282.27.060.001-2008 Tpy6onpoBoasl TEIUIOBHIX CeTel. 3amuTa OT

OAO «O6reauneHne Kopposu. Ycnosus cosganud. HopMmel u Tpe-
BHUITauepronpom» 6GoBaHKA

TTocTa”OBNIEHUE O6 yTBEpXIeHNM NOpPANKA IPUMEHEHUA CBa-
T'ocroprexnansopa Poccun ot POUHBIX TEXHOJOIHM IpPH H3COTOBJIEHUH,
19.06.03 Ne 103 MOHTa)Xe, PEMOHTE U PEKOHCTPYKIIMH TEXHHU-

YeCKUX YCTPOICTB UL OIACHEIX IIPOM3BOLCT-
BeHHEIX 00bekToB (P11 03-615-03)

ISO 9080:2003 Plastics piping and ducting systems — Determination of the long-term
hydrostatic strength of thermoplastics materials in pipe form by extrapolation

DIN 16892:2000 Crosslinked high-density polyethylene (PE-X) pipes — General qual-
ity requirements, testing

DIN 16833:2009 Polyethylene pipes of raised temperature resistance (PE-RT) — PE-
RT Type I and PE-RT Type II — General quality requirements, testing

DIN EN 489:2009 District heating pipes — Preinsulated bonded pipe systems for di-
rectly buried hot water networks — Joint assembly for steel service pipes, polyurethane
thermal insulation and outer casing of polyethylene

41



PMJ1 41-11-2012 Canxr-TletepOypr

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

ITpuxas Munssepro Poccrn or Hucrpykipa 0o opraHusanuy B MunsHepro
30.12.2008 Ne 325 (c u3m. Poccru paboTHL MO pacueTy B ODOCHOBaHHUIO
or 01.02.2010) HOPMAaTHBOB TEXHOJIOTHYECKMX IOTEPSh IIPH

nepejayue TeIIoOBOH YHEPruy

DIN EN 15632-1:2009 District heating pipes — Pre-insulated flexible pipe systems —
Part 1: Classification, general requirements and test methods

PTT1 03-01-2010 TexHuyeckre pekOMeHIAMHM 110 IPOEKTHPO-
000 «V30on41HOHHEIS BAHUIO ¥ CTPOMTEILCTBY TEIUIOBHIX ceTell u3
TEXHOJIOTHI Tpy6 CTIUI®JIEKC

DIN EN 15632-2:2010 District heating pipes — Pre-insulated flexible pipe systems —
Part 2: Bonded plastic service pipes — Requirements and test methods

ISO 10508:2006 Plastics piping systems for hot and cold water installations — Guid-
ance for classification and design

DIN EN ISO 13760:1998 Plastics pipes for the conveyance of fluids under pressure —
Miner's rule — Calculation method for cumulative damage

DIN EN ISO 22391-2:2010 Plastics piping systems for hot and cold water installa-
tions — Polyethylene of raised temperature resistance (PE-RT) — Part 2: Pipes

DIN EN ISO 15875-2:2004 Plastics piping systems for hot and cold water installa-
tions — Crosslinked polyethylene (PE-X) — Part2: Pipes (Amendment] —
DIN EN ISO 15875-2/A1:2007)

1SO 21003-2:2008 Multilayer piping systems for hot and cold water installations in-
side buildings — Part 2: Pipes
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