3apeructpmnpoBaHo B MuHiocte Poccnm 16 mapta 2009 r. N 13513

MUWHUCTEPCTBO SHEPTETUKN POCCUIACKOMN GEAEPALIUK

NMPUKA3
ot 30 aekabpsa 2008 r. N 325

OB YTBEPXXAEHNU NOPAAKA
ONPEAENEHUA HOPMATMUBOB TEXHONTOTMYECKUX NMOTEPb
NPWU NEPEAAYE TEN/I0BOM SHEPTUW, TEN/IOHOCUTENA

(8 pea. Mpukasos MuHaHepro Poccum ot 01.02.2010 N 36,
o1 10.08.2012 N 377)

B cootsetctBuM c nyHKTOM 4.2.14.8 MNonoxeHus o MuHUCTEpCTBE 3HEpPreTuKM Poccuiickomn
depepaunn, yreepraeHHoro MocTtaHosneHvem [lpasutenbctBa Poccuiickolt ®epepaumm ot 28 masn
2008 r. N 400 (CobpaHue 3akoHogaTenbcTea Poccuiickon ®epepaumm, 2008, N 22, ct. 2577; 2011, N 44,
CT. 6269), Nnp1KasbIBato:

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

1. YTBepauTb npuaaraemoli NOpPAJOK onpeaesieHMA HOPMATUBOB TEXHO/IOTMYECKMX MOTEPb NpwU
nepesaye TenJ0BOM 3HEPTUM, TENJOHOCUTENS.

(n. 1 B pea. Npukasa MuHaHepro Poccum ot 10.08.2012 N 377)

2. MNpu3HaTb yTPaTUBLUUMU CUNY:

MpuKkas MuHMCTEpPCTBA NPOMBILWAEHHOCTU U 3HepreTukn Poccuitckoit ®epepaumm oT 4 oKTabpA
2005 r. N 265 "O6 opraHusaumm B MUHUCTEPCTBE MNPOMbILWJIEHHOCTU U 3HepreTuku Poccuiickol
depepaunn paboTbl NO YTBEPKAEHMIO HOPMATMBOB TEXHONOTMYECKMX NOTEPL NPU Nepesaye Tens0BoM
sHeprun" (3apernctpuposaH B MuHiocte Poccum 19 oktabpsa 2005 r. N 7094).

MuHucTp
C.N.LUMATKO

YTBepKaeHa
Mpwukazom MuHaHepro Poccuum
ot 30.12.2008 N 325

noPAAOK
ONPEAENEHNA HOPMATUBOB TEXHO/TOTMYECKMUX NOTEPDb
NPU NEPELAYE TENIOBOM SHEPTUU, TENJIOHOCUTENA

(8 pea. Mpukasos MuHaHepro Poccum ot 01.02.2010 N 36,
o1 10.08.2012 N 377)

|. Obuwme nonoxKeHms

1. Hopmatuebl TEXHONOMMYECKUX NOTEpPb NpU Nepegaye TennoBoW 9HEepPrnn, TenIOHOCUTENA

(p,anee - HOPMaATMUBbI TEXHO/IOINMYECKNX I'IOTepb) onpegenarTca AanAa Kamp,oﬁ OopraHunsauuu,
3KCI'I}1yaTMpyIOLl.I,Eﬁ Tennosble cCceTn ANA nepeaadun TennoBoW IHeprnn, Ten1o0HoCcnTenA I'IOTpe6VITel1FIM
(p,anee - TennoceteBaA OpI'aHVI3aLl,VIF|). Onpe,a,eneHme HOPMQATMBOB TEXHOJIONMYECKNX MNOTEpPb

OCYLLECTBNACTCA BbIMNONHEHMEM pPacyYeTOB HOPMAaTMBOB [ANA TEnJOBOW CeTU KaKAoW cucTembl
TenJ0CHabXeHUs He3aBUCUMO OT NPUCOEANHEHHOM K HEW pacyeTHOM YacoBOM TENI0BOWM HarpysKu.



(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

HopmaTtuBbl TEXHOJ/IOrMYECKMX NOTepb NpW nepegadve TEnJOBOW 3HEPruu, TensjoHocuTens no
TENNIOBbIM CETAM OpraHu3auuii, 4n8 KOTOpbIX nepegaya TEna0BOM 3HEPrUU He ABAAETCA OCHOBHbLIM
BMAOM AeATenbHOCTU (ganee - npeanpuaTva), OKasbiBaloOWMM YCayrv no nepegaye TenjaoBon aHeprum
CTOPOHHUM NOTPEbUTENAM, NOAKIOYEHHBIM K TEMIOBbLIM CETAM MPeanpuaTUa, YTBEPKAAOTCA B YacTH,
OTHOCALLENCA K CTOPOHHMM noTpebutenam. Mpu 3TOM TEXHONOTMYECKMe NoTepu Mpu nepegade
TENA0BOM 3Heprum ana cobctBeHHOro noTpebneHMA npeanpuATUMA M3 YKasaHHbIX HOPMATUBOB
MCKtoYatoTCA.

(8 pea. MpuKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

B cnyyae nepenaun TensioBoi s3HEPrum cobCTBEHHbIM U CTOPOHHUM noTpebutenam (aboHeHTam)
He no BblAENEHHbIM TEMNJOMNPOBOAAM HOPMATUBbI TEXHONOTMYECKUX MOTEPb pacnpepensatoTca
NPOMOpPLMOHANBHO KOAMYECTBY TEM/JIOBOW 3Hepruu, nepepaBaeMont ana cobCTBEHHOrO TEnI0BOro
notpebneHns npeanpuUATUA U CTOPOHHUM NOTPebUTenaMm.

B cnyyae ecnn sHepronpuHUMalolWMe YCTPOWCTBA NOTPebuTens TEnNOBOW 3SHEPruM WmerT
onocpefoBaHHOE MNPUCOEAUHEHWE K CETAM TEeNNOCHabXKaloWelh WAM TEeNNOCeTeBOW OpraHu3aumu,
06beEM TEXHO/MIOFMYECKMX MOTEPL B TEMJOCETEBOM XO3AWCTBE, Yepe3 KOTOPOE OCYLLECTBAAETCA TaKoe
npucoeguMHeHNE, MOMKET PAaCCUUTLIBATLCA B COOTBETCTBUM C HACTOALLMM NOPALKOM OTAE/bHO OT pacyeTa
HOPMATUBHbIX TEXHONOTMYECKUX MOTEPb, BO3HUKAIOWMX B TEMAOBLIX CETAX TEMNOCHabKatlowen maun
TENNOCETEBOM OpPraHM3aLnn.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

@aKT onocpesoBaHHOIO MNPUCOEAMHEHMA noTpebuTena K ceTaM TensiocHabxkaowen wan
TEnIoCeTeBOM OpraHM3aLUMn 1 UCNoNb30BaHMA TENIONPOBOAOB A48 Nepenaym TENI0BON SHEPTUM ITOMY
notpeburento noaTBepKaaeTcs AOKYMEHTOM KOMMETEHTHOro opraHa aaMUHUCTPALMUK
COOTBETCTBYIOLWEr0  MYyHUUMNANbHOTO  06pa3oBaHMA,  COAEPNKALLMM  XapaKTePUCTUKUM  3TUX
TEnIoNPOBOAOB, ABNAIOLWMXCA YaCTbio TEMN/IOBOM CETU Ha TEPPUTOPUN MYHULMNANbHOTO 06pa3oBaHuA.

B HOpMaTMBblI TEXHOJIOTMYECKMX MOTEPb HE BK/OYAKOTCA MOTEPUM W 3aTpaTbl Ha MCTOYHMKAX
TENNIOCHabXeHnsa U B SHEepPronpuMHMMAIOWMX YCTaHOBKaxX MOTpebutesneli TensoBon 3Hepruun, BKAKoYas
NpuHaanexKalme nocneaHMm TpybonpoBoabl TEMNIOBbLIX CETEN U TENIOBbLIE MYHKTbI.

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

2. HopmaTtumBbl TEXHONOTMYECKUX NOTEpPb NPU Nepegadye TENN0BOM SHEPrMM pa3pabaTbiBatoTcs Mo
cneaytowmm NoKasaTenam:

noTepw 1 3aTpaTbl TensoHocuTeNel (nap, KOHAEHcaT, BOAaA);

notepyu TENJOBOM 3HEPrMM B TENJIOBbIX CETAX Tersonepenavyen 4yepes TenI0U30NALMOHHbIE
KOHCTPYKLMM TEMNJONPOBOAOB M C NOTEPSIMU W 3aTpaTamm TenJoHocuTenel (nap, KOHAEHCAT, BoAa);

3aTpaTbl 3N1EKTPUYECKON SIHEPIUMN Ha Nepesady TENIOBOM SHEPTUN.

3. HopmaTtuMBbl TEXHONOTMYECKMX NOTEPb A1  BOAAHbLIX TEMJIOBbIX CETe  cuUCTem
LEHTPANN30BAHHOIO TEMNJOCHAOXKEHUS C NPUCOEAMHEHHOM PACcYeTHOM YacoBOW TEMJOBOM HArpysKoi
notpebuteneit 50 M'kan/u (58 MBT) 1 6onee paspabaTbiBalOTCA C y4ETOM HOPMATUBHbIX SHEPreTUYECKUX
XapPaKTEPUCTUK MAM HOPMATMBHbIX 3HAYEHWN MOKasaTesnell QYHKUMOHWPOBAHMA BOAAHbIX TEMAO0BbIX
ceTell (fanee - sHepreTMYeCKME XapPaKTEPUCTUKM) MyTemM nepecdeTa OT YC/0BWUI, MPUHATLIX MPU WX
pa3paboTKe, K YCNOBUSAM NpeacTOALLero nepuoga peryanpoBaHusa B COOTBETCTBMM ¢ rnasok |l
HacToALWEro NnopaaKa.

(B pea. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

B cnyyae oTcyTcTBMA Ha nepuofd paspaboTKu WA NepecMoTpa SHEPreTUYECKUX XapaKTepUCTUK
ON15 BOASAHbIX TEMN/I0BbIX CETel C NPUCOEANHEHHOM K HUM pacyeTHOM 4acoBoM TennoBoW Harpyskoi 50
lkan/u (58 MBT) n 60nee HOpMaTMBbI TEXHONOTMYECKMX MOTEpb MPU nepegaye TEMA0BOM 3HEPruu
onpeaenstoTcA B COOTBETCTBUM C rnaBoli |l HacToAwero nopaaka. Mpu sTom TennoceTeBas opraHU3auma
npeactasnser oduuManbHOe MOATBEPNKAEHME O pa3paboTke (mepecmoTpe) 3HepreTUYeckmx
XapaKTePUCTUK B TeYEHME roaa, NOANMCAHHOE PYKOBOAMUTENEM OPraHU3aL MK,

(8 pea. Npukasa MuHaHepro Poccum ot 10.08.2012 N 377)

4. HopmMaTuBbl TEXHOJIOTMYECKUX NOTEPb A1 BOAAHbIX TEMIOBbLIX CETEMN C NPUCOEANHEHHOMN K HUM
pacyeTHOM 4acoBOW TeN/A0BOW Harpyskoi meHee 50 Kan/y (58 MBT) n 4ns NapoBbiX TEMNAOBbLIX ceTei
pa3pabaTbiBatoTcA B COOTBETCTBUM C r1aBoit || HacToswero nopagxa.

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)



5. Mpu onpepeneHnn HOPMATUBOB TEXHOJIOTMYECKMX MNOTepb Ha NpPeacTosalMin nepuog,
PEerynMpoBaHna [OMYyCKAeTCA WCMNO/b30BaHWE PACYETOB YKA3aHHbIX HOPMAaTMBOB Ha npeablayLliuii
perynmpyembli mepuog, c nepecyeTtom WX Mo ynpoweHHbiMm dopmynam, npuseneHHbim B rnase |l
HacToAWEro nopsfka, B Cayyae ecin B NPeACTOAWMIA Mepuos PeryiMpoBaHUs He naaHupyeTcs
OTK/IOHEHWE OT YCN0BMI PaboTbl TEMNOBLIX CETEN, MPUHATBLIX NPU pPa3paboTKe yKaszaHHbIX HOPMATUBOB,
6osee Npenenos, yKasaHHbIX HUMKE, 3 UMEHHO:

(B pea. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

5.1. no HopmaTusy "NoTepu u 3aTpaTtbl TeNNoHOCUTENEN":

npu WU3MEHEHUU eMKOCTM (BHyTpeHHero obbema) TpybonpoBOAOB TEMIOBbIX CETEW,
3KCMNyaTUPYyEMbIX TENJIOCETEBON OpraHM3aumen, Ha 5%;

5.2. no HopmaTtuBy "MOTepU TEMNOBOM 3HEPrMM Tenaonepegayert yepes TeNNOU30AALNOHHbIE
KOHCTPYKLMM TENNOMNPOBOAOB M C NOTEPSAMM U 3aTpaTamm TensoHocutenein'":

npu  WU3MEHEHUM MaATEPUasIbHON  XaPaAKTEPUCTUKM  TENJOBbIX CEeTel, IKCMyaTUpyeMmbIX
TensnoceTeBoW opraHusaument, Ha 5%;

NpW COXPaHEHUU 3KCMYATALMOHHOIO TEMMEPATYPHOro rpaduKa OTNycKa TEMI0BOM SHEPrnu B
cucTeme TenN0CHabKeHUs;

npyv U3MeHeHUW TENIOBbIX NOTEPb MO Pe3yabTaTam ovYepeaHbIX UCMbITaHWI Ha 5% MO cpaBHEHMUIO
C pe3ynbTaTaMu NpeablayLwmx UCNbITAHWUN;

5.3. o HopmaTuKBy "3aTpaTbl 3NEKTPUYECKOM SHEPIMM Ha Nepesady TeNI0BOMN aHeprun':

NPy U3MEHEHUWN KOIMYECTBA HACOCHbIX CTAHUMI U LLeHTPabHbIX TENA0BbIX NYHKTOB (ganee - LTM),
€C/IM CYMMapHasa MOLLHOCTb HACOCHbIX arperaTtoB HACOCHbIX cTaHuui u UTMN mnameHwnnacb Ha 5% ot
NnpeXHen CyMMapHON MOLLHOCTM; TO e - MPU U3MEHEHUU NPOU3BOAUTENIbHOCTU WAWN KOJIMYECTBa
HACcOCOB NPW HEM3MEHHOM KoJiM4YecTBe cTaHuuin u LITIM;

npu U3MEeHEHUN yCNoBUM GYHKUMOHMPOBAHMA HACOCOB (aBTOMAaTU3aLMsA, U3IMEHEHUE AMameTpa
pabouMx Kosiec HacocoB, M3MEHEHME Pacxoda M Hanopa CeTeBOoi BOAbl), eCM CYMMapHas MOLLHOCTb
HACOCHbIX arperaToB U3MeHMAacb Ha 5%;

NMpW COXPaHEHWUM 3KCMJyaTaLMOHHOro TemrepaTypHoro rpaduKka OTnycka TensioBOW 3Hepruu B
cucTeme TeNNOCHAbKeHuUs.

6. B cocTaBe AOKYMEHTOB MO YTBEPXKAEHUIO HOPMATMBOB TEXHOOTMYECKUX noTepb MUH3HEpPro
paccmaTpuBaerT:

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

HOPMATMBHbIE N OTYETHbIE, B TOM YMCE NOYYEHHbIE Ha OCHOBAHWW NOKa3aHMIt NPUOOPOB y4yeTa,
3HaYeHMA TEXHO/IOMMYECKMX NOTepb 33 ABa rofa, NPeALecTBYIOWMX TEKYWeEMy rody, HOPMaTUBHble
3HAYEHMA TEXHONOMMYECKUX NOTEPb TEKYLLEIO roAa U NNaHUPyeMble 3HAYEHNA TEXHONOTMYECKUX NOTEPb
Ha perynunpyemsiii rog (MpunosxkeHue 5, Tabnaumubi 5.3, 5.4 n 5.5);

(8 pea. Mpukasos MuHaHepro Poccum o1 01.02.2010 N 36, o1 10.08.2012 N 377)

NPOrHo3Mpyemble 3HAYeHUA BAMAIOWMX MOKasaTenen (NyHKT 5 HacToAlero nopagKa) u ux
COMOCTaB/IEHWNE C aHANIOMMYHBIMW NOKA3aTeNAMM 3a rof, NPeALWecTBYIOWMIA NEPUOAY PErYIMPOBaAHUS.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

Mpu yCTaHOBAIEHUN HOPMATUBHbIX 3HAYEHMUI TEXHONIOTMYECKMX NOTEPb HA PErYANPYEMbIA NEPUOL,
(OTKNOHEHUs oT ycnoBuii paboTbl TENOBLIX CETENM NMPU 3TOM He AO/IKHbI MPEBbIWaTh U3/0XKEHHbIX B
NyHKTe 5 HacToAlero nopsaka) B ciyyae, eciv GakTUYecKMe 3HaYeHUA TEXHONOTMYECKUX MOoTepb,
NoJlyYeHHble Ha OCHOBAHWUWM NOKa3aHUM NPUOOPOB yyeTa, HUKE UX PACYETHbIX 3HAYEHUN, B HOPMATMB
BK/IIOYAlOTCA paKTUYECKUE 3HAYEHUNA TEXHOIOTUYECKUX NOTePb.

(ab3au, BBeaeH Mpukazom MuHsHepro Poccum ot 01.02.2010 N 36, B pea. MNMpukasa MuHaHepro Poccuu
o1 10.08.2012 N 377)

Mpy 060CHOBaHUN HOPMATUBOB TEXHONOMMYECKUX MOTEPb MOTYT UCMOJIb30BaTbCA IHEPreTUYecKkne
XapaKTepPUCTUKM TEN/oBbIX CETel, B CAy4ae eCc/M OTKJOHEHUA YCNOBMIA He MpPeBbIWAOT 3HAYEHUH,
YKa3aHHbIX B NyHKTe 5 HacToALwero nopsaaka.

(8 pea. Npukasa MuHaHepro Poccum ot 10.08.2012 N 377)

7. TennoceteBas oOpraHvM3auma, B COCTaBe [AOKYMEHTOB MO YTBEP)KAEHUIO HOPMATMBOB

TEXHONIOTUYECKUX NOTEPb, NPeacTaBAAET:
(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)
CBeAEHUs O pe3y/ibTaTax eKerogHoro CoOnoCTaB/feHNss HOPMATMBHbLIX M OTYETHbIX NOKasaTenen u



BbIIB/IEHHbIE MPU 3TOM pPe3epBbl SKOHOMMUU TEMNIOBOW W 3NEKTPUYECKON 3IHEPrMn U TensioHoCUTena
(sHeprocbeperatowuii noteHuman);

MEepOonpUATMA MO MNOBbLIWEHUIO 3HepreTuyeckon 3pPeKTUBHOCTU paccMaTpMBaeMoOn Tenja0BOW
CETU N CUCTEMbI LLEHTPA/NIM30BAHHOIO TEMJIOCHAbXEeHUA, K KOTOPOM OTHOCMTCA paccmaTpuBaemas
TENMoBas CeTb, C YKa3aHMEM MO KaXKgoMy MEPONPUATUIO CPOKOB WX BbIMOJHEHWA, 3aTpaT Ha
peanusaumio, sKoHomMyeckoro 3sddekTa, rogoBoN 3KOHOMWU TEMJIOBOM, 3S/IEKTPUUYECKON 3SHEeprum
(Tonnunea) 1 TennoHocUTENs (XMMOUNLLLEEHHOW BOAbI), COOKOB OKYNaeMoCTH.

Pa3paboTKa yKasaHHbIX MEPONPUATUIA OCYLLECTBIAETCA HA OCHOBE Pe3y/IbTaTOB SHEpPreTUyYecKmx
obcnenoBaHU TENMOBbLIX CETEN, OCYLLEeCTBASIEMbIX B COOTBETCTBMM ¢ PedepanbHbiM 3aKOHOM OT 23
HOA6pPA 2009 r. N 261-d3 "O6 sHeprocbepekeHNn 1 0 NOBbILEHUN SHEPreTUYECKoM 3GGEKTUBHOCTU U O
BHECEHUM W3MEHEHWI B OTAeNbHble 3aKoHoAaTesbHble akTbl Poccuiickon Pepepaunn” (CobpaHue
3aKoHogaaTenbcTBa Poccuiickon deaepaunm, 2009, N 48, cT. 5711).

(8 pea. Mpukasa MuHaHepro Poccun o1 01.02.2010 N 36)

Il. OnpegeneHMe HOPMATUBOB TEXHOIOTUYECKMX NOTEPD
npuv nepezaye TeNI0BOW SHEPTUN

8. dopmynbl pacyeToB HOPMATMBOB TEXHOIOTMYECKMX NOTEPDb, NPUBEAEHHbIE B HACTOALLEN INaBe,
NPUMEHSAIOTCA ANA CNEAYIOLNX TENIOBbIX CETEM:

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

NnapoBbIX, HE3aBMCUMO OT NMPUCOEAMHEHHOM K HAM PaCYETHOM YacoBOM TEM/IOBOW Harpysku;

BOZAHbIX, C NPUCOEANHEHHON K HUM PacyeTHOM 4acOBOW TEMI0BOM Harpyskoin meHee 50 Mkan/y
(58 MBT);

BOZAHbIX, C NPUCOEANHEHHOM K HUM PacyeTHOM YacoBoM TennoBou Harpyskoi 50 M'kan/y (58 MBT)
n bonee npu BpemMeHHOM, He 6osee OAHOrO rofga, OTCYTCTBMM HOPMATUBHbLIX 3SHEPreTUYecKnx
XapaKTepPUCTUK TEMNI0BbIX CeTei Ha nepuog, Ux paspaboTKun UaK nepecmoTpa.

9. K HOopmaTMBaM TEXHOJIOTMYECKMX MNOTepb OTHOCATCA MOTEPU W 3aTpaTbl SHEPreTUYecKkux
pecypcoB, 06YyCNOBAEHHblE TEXHUYECKMM COCTOSHMEM TEMAONPOBOAOB W 060pyAOBaHMA M
TEXHUYECKMMWN PELLUEHMAMM MO HaAEKHOMY obecnevyeHuto noTpebutenein TEnnOBOM 3SHepruen wu
CO34aHUI0 6e30MacHbIX YCNOBUI SKCMNyaTaLMmM TENIOBbLIX CETEN, @ UMEHHO:

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

noTepu 1 3aTpaTbl TeNAOHOCUTENS (Nap, KOHAEHCAT, BoAa) B Npeaenax yCTaHOBAEHHbIX HOPM;

notepu TeNIOBOW 3HepruM Tennonepenadenin uyepes TeNIOMU30MALUMOHHBIE  KOHCTPYKLUK
TennonpoBoOAOB U C NOTEPAMM U 3aTpaTaMU TENIOHOCUTENS;

3aTpaTbl 3/1IEKTPUYECKOM 3HepruM Ha nepegadyy TennaoBoW 3sHeprun (npuBon obopyaoBaHus,
pacno/oXKeHHOro Ha Ten/I0BbIX CeTAX U 0becneymBatlowWero nepeaady TenaoBoM sHeprum).

10. OnpeaeneHne HOPMaTMBOB TEXHONIOTMYECKUX MNOTEPb M 3aTPaT TEMJIOHOCUTENEN.

10.1. TennoHocuTeNb - BOAA.

10.1.1. K HopMmUpyeMbIM TEXHONOMMYECKMM 3aTpaTaM TEMNIOHOCUTENA OTHOCATCA:

3aTpaTbl TeN/JOHOCUTENS Ha 3ano/siHeHMe TpybonpoBOAOB TEMJ/IOBbLIX CETEN Nepes MycKOM nocse
MJaHOBbIX PEMOHTOB M NPU NOAK/IIOYEHUN HOBbIX Y4ACTKOB TEM/IOBbLIX CETEN;

TEXHONOTMMYECKME CAUBbI  TEMJIOHOCUTENsA CpeacTBamMuM  aBTOMATUYECKOro  peryanmpoBaHuA
TEMN/JI0BOro U rMApaBANYECKOro PEXMMa, a TaKKe 3awmnTbl 060pya0BaHUS;

TEXHUYECKM O0OOCHOBAHHbIE 3aTpaTbl TEMNJOHOCUTENs HA MNAAHOBble 3KCMJyaTaLMOHHbIe
NCNbITaHUA TEMNIOBbIX CETEW M ApYyrUe pernameHTHble paboTbl.

10.1.2. K HOpMMpPYyEeMbIM TEXHOJIOTMYECKMM MNOTEPAM TEMNOHOCUTENA OTHOCATCA TEeXHUYECKU
HeunsberkHble B NpoLecce nepesaym n pacnpeneseHns TenN10BON 3HEPrnnm NoTepu TenJOHOCUTENSA C ero
YTEYKON uyepe3 HenJoTHOCTM B apmaTtype UM TpybonpoBogax TensoBblX CceTeld B npegenax,
YCTAQHOB/IEHHbIX MPaBWU/IaMN TEXHUYECKOM ISKCMAyaTaUUM INEKTPUUYECKUX CTaHLMN U ceTel, a TaKxKe
npaBuAamMmmM TEXHUYECKOW SKCMNIyaTalMn TEMIOBbIX SHEProyCTaHOBOK.

HopmaTuBHble 3HayeHMA NOTepPb TEMJIOHOCUTENA 3a rofd C ero HOPMUPYEMOM yTeuykoi, m3,
onpeaensoTca no popmyne:



G = av n 10 =m n , (1)
YT .H TOomo TOI YT.TOO.H TOX

rIe a - HopMa CpenHeromoOBOM yTEeuKM TelJlIoHOCuTesd, M3/uM3, yCTaHOBJIEHHAS
npaBujlaMM TEeXHMYECKOM BKCIUIyaTaluuM 3BJIEKTPUYECKMX CTaHLUM M CeTelM, a TaKxe
npaBuUJlaMM TeXHMUECKOM BKCIUlyaTaluuM TeIJIOBEX DHEePI'OyCTaHOBOK, B Ipenejax
0,25% cpenHeTromOBOM EMKOCTM TPYyOONPOBOIOB TEIJIOBHX CeTel B dYac;

\ - cpemHeromoBas E€MKOCTb TPpyOOIPOBOIOB TEMNJIOBLIX cereint,
Toxn

SKCIJIyaTUPYEMEIX TEeIJIOCeTEeBOM opTaHuzalmen, Mm3;

n — NPOIOJIXUTEJILHOCTH QYHKUMOHMPOBAHMSA TEIJIOBHX CeTel B Tony, Y;
Ton

m - cpexnHeronoBas HOpPMa I0TeEPhb TenJIOHOCUTENISA, OOYCIJIOBJIEHHEX
YyT.TOO.H

yTeukom, M3/4.
3HayeHue Cpeﬂ,HerO,ﬂ,OBOﬁ E€MKOCTU pr60ﬂpOBOAOB TenaoBbiX CeTeﬁ, N\3, onpeagenaeTtca u3
Bblpa*XeHuA:

v = (V n + Vn) / (n + n) = (V n +Vn) / n , (2)
ron oT OT J g1 or n oT OT I oJ ron
roe V n Vv -  EeMKOCTb TpyOONpPOBOIOB TEIJIOBEIX CEeTel B OTONMTEJIbHOM U
oT g
HEOTONMMTEJIbHOM [epromax, M3;
n u n - NPOIOJIKUTEJIEHOCTb bYHKUMOHMPOBAHUA TEerJIOBBIX cerert B
or J1

OTOIIMTEJIbBHOM M HEOTOIMTEJIBHOM IIepronax, Y.

Mpu pacyeTe 3HAYEHUA CPEAHErOAOBON EMKOCTU HEOHXOAMMO YYecTb: eMKOCTb TpybonpoBoaoB,
BHOBb BBOAMMbIX B 3KCMJYaTaLMIO, U NPOAOIKUTENBHOCTb UCNOb30BAHUA AaHHbIX TPy6ONpoBOLOB B
TeYeHMe KasleHAApPHOro roAa; emKocTb TpybomnpoBogoB, 06pasyemyto B pesy/bTaTe PEeKOHCTPYKLMU
TENNOBOM CeTU (M3MEeHeHMA AMaMeTpoB Tpyb Ha ydyacTKax, O/ MHbI TpybonpoBoaoB, KOHOUrypauum
Tpaccbl TEMIOBOM CETU) U NEPUOL, BPEMEHMU, B TEYEHME KOTOPOTrO BBEAEHHbIE B SKCNyaTaUMIO y4acTKu
PEKOHCTPYMPOBaHHbIX TPYOONPOBOAOB 334eMCTBOBAHbI B KaJIeHAAPHOM rofy; eMKOCTb TPyH6onpoBoaos,
BPEMEHHO BbIBOAUMbIX U3 UCMOAb30BAHWUA A7 PEMOHTA, M NPOLOIKUTENBHOCTb PEMOHTHbIX PaborT.

Mpu onpepeneHnn 3Ha4YeHUA CpPefHErofoBOM E€MKOCTU TEn0BOM CETU B 3HAYEHUU EeMKOCTU
TpybonpoBoa0B B HEOTONUTENIbHOM Nepuoae AOKHO y4uTbiBaTbCA TpeboBaHMe NpPaBUA TEXHUYECKOW
3KcnyaTalmMm O 3anosiHeHuu TpybonpoBoAOB AEea3pUpPOBaHHOM BOAOW C NogaepaHnem nsbbiTo4HOro
AasneHus He meHee 0,5 Krc/cm2 B BepXHMX TOUKax TpybonpoBoaos.

MporHo3supyemasa npofo/IKUTENbHOCTb OTOMUTE/IbHOrO Mepuosa NPUHUMAETCA KaK cpegHAs u3
COOTBETCTBYHOLLMX GAKTUUYECKMX 3HAUYEHUI 33 NocaeaHWe 5 neT uan B COOTBETCTBUM CO CTPOUTE/IbHBIMM
HOPMaMu 1 npasuiamum no CTpOMTEﬂbHOﬁ KANMaATOIOTUN.

I'I0TepV| TensoHoCcUTeNnAa Npu aBapuAax U OpPYyrnx HapyweHMAX HOPMaJIbHOro sKcnayatauMoHHOIo
pPeXnma, a TaKKe CBEPXHOPMATUBHbIE MOTEPU B HOPMUPYEMYIO YTEUKY HE BKAKOYAIOTCA.

10.1.3. 3aTtpaTtbl TensoHocuTens, oOyc/soBNeHHble BBOAOM B 3KChayaTauuto Tpybonposoaos
TEMN/IOBbIX CETEN, KAaK HOBbIX, TaK U NOC/E MJIAHOBbLIX PEMOHTOB M/IM PEKOHCTPYKUUM, NPUHUMAIOTCA B
pa3smepe 1,5-KpaTHOM EMKOCTU COOTBETCTBYHOLLMX TPYOONPOBOAOB TEMNMOBbLIX CETEMN.

10.1.4. 3aTpatbl TennoHocuTensa, obOYCNOBNEHHble €ro CAMBOM CPeACTBAMM aBTOMATUYECKOro
peryimpoBaHnA W 3aluTbl, NPeayCcMaTPMBAIOWMMMN TaKOW C/AMB, OMPEAEenAlTCA KOHCTPYKUMen
yKa3aHHbIX NpnbopoB 1 TexHoormen obecneyeHMa HOPManbHOro GYHKLMOHMPOBAHMUA TEMNOBbIX CeTel
n obopyaoBaHus.

3HayeHMA rogoBbIX NOTEPb TENJIOHOCUTENSA B pe3y/ibTaTe CMBA, M3, onpegenatotca us Gopmynbl:

k

G = SUM mNn , (3)

a.H 1 TOoI aBT.
TIe m - TEeXHUUECKM OOOCHOBAHHHIM PAaCXOX TEeIJIOHOCUTENsS, CJIMBAEMOTO  KaXIBM
U3 OEUCTBYOLMX NPpUOOPOB ABTOMATUKM WMJIM BalMTE OOHOTO Tuna, M3/4;
N - KOJIMUECTBO HIEeNCTBYOIMX NOPUOOPOB AaBTOMATHKM MJIM BaWMTH OOHOTO THUIA,
mr. ;
n -  IIPOOOJIXMTEJILHOCTBL OYHKUMOHMPOBAHMSA OINHOTMIIHEIX NPUOOPOB B



TeyeHmne romga, dY;
k - KOJIMYeCTBO TPYyIn OIOHOTUIIHEIX ﬂeﬁCTByDMMX HpMéOpOB ABTOMATMKUA nu
3amnThHL .

10.1.5. 3aTpaTbl TenjoHoCUTeNs MNpu NPOBeAEHMM TMIAHOBLIX 3KCM/yaTaUMOHHbIX MCMbITAaHWUM
TENNOBbIX CETEN U APYIUX PErnameHTHbIX PaboT BK/AOYAOT MNOTEPU TEMIOHOCUTENS MPWU BbINOJHEHUMU
NnoAroToBUTE/bHbIX PAaboT, OTKAOYEHUM YYaCTKOB TPY6OMNpPOBOAOB, UX OMOPONKHEHUN N NOC/eAyIoLWeM
3aMN0O/IHEHUMN,

HopmupoBaHue 3aTpaT TenJOHOCUTENA Ha VYKasaHHble UenM npousBoaMTCA C  y4eTOM
perfnameHTUpyeMoin HOPMATUBHbLIMU AOKYMEHTaMW NepuoanYHOCTU NPOBEAEHMA IKCMAyaTaLUUOHHbIX
NCNbITAHUN U APYTUX pernameHTHbIX PaboT U yTBEPXKAEHHbIX 3KCMNAyaTaLMOHHbIX HOPM 3aTpaT Aans
Ka)kOoro BWAa WCMbITAaTe/IbHbIX U PEernameHTHbIX paboT B TEMJIOBbIX CETAX A/ AaHHbIX Y4YaCTKOB
TpybonpoBoaoB.

MnaH npoBeAeHUA 3KCMJ/yaTaUMOHHbIX MCMbITaHWIA TENAOBbIX CEeTeM U APYIUX pPeriaMeHTHbIX
paboT yTBEpPXKOAETCA PYyKOBOAMTENEM TEMNIOCETEBOM OPraHU3auMM U BK/KOYAETCA B COCTaB
060CHOBbIBAOLWMX HOPMATUBbLI MaTEPMANOB.

10.2. TennoHocuTeNb - Nap.

10.2.1. Hopmupyemble notepu napa, T, AOMNyCKaeTcA onpefenAaTb N0 HOpPMam AAA BOAAHbLIX
TENA0BbIX CeTeN, NCNONb3ya Gopmyy:

-3
G = 0,0025Vv PO n 10 , (4)
jndnt n.rom I TOXO
TIe po - IUIOTHOCTHL Iapa NOpM CpelHMX IapaMeTpax TelJIOHOCUTEessS  (OaBJjieHue
ot
1 TeMmIoepaTypa) IO IapOolIpOBOLY OT MCTOUHMKAE TEeIJIOCHAOXeHUs OO IT'PaHull
SKCIJIYaTalVMOHHOM OTBETCTBEHHOCTU, KI'/M3;
\ - cpenHeTromoBas eMKOCThb IaponpoBOIOB, BKCIJIYaTUPYEMBIX

n.170m
TENJIOCeTeBOM opraHm3aumeyt, M3; olnpemesseTcsa o dopmyrse (2).

CpegHune napameTpbl TEMIOHOCUTENA MO NaponpoBOAy OMNPeAenAloTCA KaKk CpeaHeB3BelleHHbIe
3HaYeHMA N0 MaTepUaibHON XapaKTEPUCTUKE KaXKA0ro i-ro yuacTka naponposoa no Gopmynam:

SUM (Tay x M)
cp.i i
Tay = e ; (5)
cp SUM M
i
SUM (p x M)
cp.i i
p = T T T ’ (6)
cp SUM M
i
rme Tay n p - cpenHue TeMIepaTrypa n abcoyoTHOEe  OaBJIEHME
cp.i cp.i
TEMJIOHOCUTEJIS Ha 1-M yuacTke maponposona, °C u krc/cm2;
M, SUMM - MaTepmayibHas XapaKTepucTHKa 1-T0 yd4acTka [aponpoBona u
i i
cyMMapHas MaTepralibHas xXapaKTepuCcTMKa I[Iapornposona, M2.
10.2.2. TIlorepsm koOHIeHcaTta G , T, ONpeneydlTCs IO HOPME IOJisS BOLSHBIX
K

TEIJIOBBIX CETEM C MCIIOJIb30BaHUEM @OpMyﬂH!

-3
G = 00,0025V PO n 10 (7)
K K.TOI K TOI
roe V - cpenHeromoBas eMKOCTb KOHIEHCATONPOBOIOB, M3; OINpelesseTcs
K.TOL
no dopmyse (2);
PO - IJIOTHOCTL KOHIEHCATa [IpM eI'0 CpelHel TeMmrneparype, Kr/m3.

K

10.2.3. 3anaTbI TENJIOHOCUTENIA B MNAPOBbLIX TENJ0OBbIX CETAX NpuU npoBegeHUn nNaaHOBbIX



3KCMN/IyaTaLMOHHbIX WUCMbITAHUN TEMIOBbIX CEeTEe W APYrUX PerfameHTHbIX paboT BKAKOYAOT noTepu
TENJOHOCUTENA NPU BbINONHEHUM MOAFOTOBUTENbHbIX PAabOT, OTKAOYEHWUWU, OMOPONKHEHWWU Y4YACTKOB
TpybonpoBoZoB M nocnepylowem WX 3ano/IHEHMM, BK/KOYaA 3aTpaTbl HA 3aMOJIHEHME, MPOrpes,
npoayBKy TpybonpoBoA0B nepes BBOAOM B 3KCMAyaTaLUMIO.

HopmunpoBaHmMe 3aTpaT TeMJIOHOCUMTENA Ha YKasaHHble LUeau npou3BOAUTCA € Y4eToMm
perfameHTUPyeMoin HOPMATUBHBLIMU AOKYMEHTaMU NEPUOANYHOCTU NPOBEAEHMA 3SKCMIyaTaLMOHHbIX
WCNbITAHUN U APYTUX pernameHTHbIX PaboT U yTBEPXKAEHHbIX 3KCMAyaTaLMOHHbIX HOPM 3aTpaT AnA
KaXkgoro smaa paboT B TENOBbIX CETAX.

MnaH npoBefeHMA 3KCNAYATALMOHHbIX WCMbITAHUI TENNOBbIX CETEM W APYFMX PerfiaMeHTHbIX
paboT yTBEpP)KOAETCA pPyKOBOAMUTENEM TENAOCETEBOM OpraHM3auuM U BK/IKOYAETCA B  COCTaB
060CHOBbIBaOLLLMX HOPMATUBbLI MATEPMAIOB.

11. HopmaTuBHble TEXHO/IOFMYECKME NOTEPWU M 3aTpaTbl TEMIOBOM SHEPIUM NpU ee nepepade
BK/IHOYAIOT:

noTepw 1 3aTpaTbl TEMNJIOBOW SHEPTUN, 0OYCNOBAEHHbIE NOTEPAMM U 3aTPaTaMM TENAOHOCUTENS;

noTepu TENNIOBOM 3HEPTUK Tenaonepesayden yepes U30AALUMOHHbBIE KOHCTPYKLMM TENNONPOBOAOB
n ob6opyaoBaHME TENNOBLIX CETEN.

11.1. OnpepeneHne HOPMATMBHbLIX TEXHOJIOFMYECKMX 3aTpaT M NOTEePb TEMJIOBOW 3SHEpruu,
006YCNOBNEHHbIX NOTEPAMM M 3aTPATAMM TEMNNOHOCUTENSA - BOAPI.

11.1.1. OnpeaeneHve HOPMATUBHbLIX TEXHO/IOTMYECKNX NOTEPb TennaoBOW 3Heprun, [Kan,
00YCNOBNEHHbIX NOTEPAMMU TENJOHOCUTENS, MPOM3BOANTCA MO popmyne:

0 =m po clbray + (1 - b)ray - Tay In 10 , (8)
V.H y.ToOo.H TOXI lronm 2ron X.T0on TOnO

Toe po - CcpemHeromoBas IJIOTHOCTL TEIJIOHOCUTEJII I[IPM CpenHer (C ydeToMm
Ton

b) Temneparype TEIJIOHOCUTEJNIA B [ojammeM ¥ ofOpaTHOM TpybonpoBomax

TenJoBoOM ceTu, KI/M3;

b - mons MaccoBOT'O pacxoma TEeNJIOHOCUTENI, TepsSeMoTo 1O OaoUM

TPpyOONPOBOIOM TEIJIOBOM CeTu (IpM OTCYTCTBMM IaHHEIX MOXHO HpuHMMAThL oT 0,5

no 0,75);

Tay u Tay - CpenIHeTrOoIOBhBle 3HAUEHMS TeMIepaTypsl TelJIOHOCUTEJIS B

lron 2ron
nomammeM ¥ oOpaTHOM TpyDOONpPOBOIaxX TEIJIOBOM CETU IO TEMIEepaTypHOMY I'paduxy
pPeryaMpoBaHMa TeIJIOBOM Harpysku, °C;

Tay - CpemHeTomOoBOE 3HaueHMe TeMIepaTypel MCXOIOHOM BOIH, [IOOaBaeMoM
X.T0Ln

Ha MCTOYHMK TeIJIOCHAaGXeHUA M MCHOJIb3yeMOM IJIA MOANMTKM Temjosoit cetu, -C;

C - yImeJbHasd TeMJIOeMKOCTb TeNJIoOHOCHMTeNa, kkaj/xr °C.

CpefHerofloBble 3HaYeHWUA TemnepaTypbl TENAOHOCMTENA B nogawlwem U obpaTHom
TpybonpoBoAax paccYUTLIBAKOTCA KaK CpefAHEeB3BELUEHHble MO  CPefHEeMECAYHbIM  3HAYEHUAM
TemnepaTypbl TENJIOHOCUTENA B COOTBETCTBYHOLWEM TpybonpoBoge C y4eToM yucna 4acos paboTbl B
Kaxkgom mecaue. CpeHeMecAYHble 3HaYeHUA TeMmnepaTypbl TeNJOHOCUTENA B Nodatolem n obpaTHom
TpybonpoBoaax onpeAenatoTca NO 3KCNayaTaLMOHHOMY TeMnepaTypHOMY rpaduKy OTMyCKa TensoBOM
SHEpPrun B COOTBETCTBUM C OXKUAAEMbIMU CPeLHEMECAYHBIMWU 3HAYEHUAMMU TeMMepaTypbl HapyXKHOro
BO3Ayxa.

OXupgaemble cpegHemecAYHble 3HaYeHUA TeMnepaTypbl HAPYKHOTO BO3Jyxa ONpeaenatTca Kak
cpefiHMe M3 COOTBETCTBYHOLIMX CTAaTUCTUYECKUX 3HAYEHUA N0 MHPOPMALUM METEOPOSIOrMYECKOM
CTaHUMKW 32 mocnegHue 5 neT, UM B COOTBETCTBUM CO CTPOWUTENbHLIMM HOPMamK U MNpPaBUAamMK Mo

CTpOMTEI‘IbHOﬁ KNMMaTO1I0TUN U KIMMATOJIOTUHECKUM CNMPaBOYHUKOM.
CpernHeB3BelleHHEE 3HAUeHUA TEeMIepaTyphl TEIMJIOHOCUTEJIA B NONARIMX Tay

lron
n  ODOpaTHBIX Tay TpybonpoBogax TemnJoBoM ceTu, °“C, MOXHO ONpeneMThb IO
2ronm
bopmytam:
Tay = SUM(tay n ) / (n + n) = SUM(ray n ) / n ; (9a)
lron 1i 1 oT JI 11 i hnfe}
Tay = SUM(Ttay n ) / (n + n) = SUM(ray n ) / n , (96)



2ron 2i i oT JI 2i i Tonm

roe Tay n Tay - BHaueHUs TeMIepaTypsl TEeINJIOHOCUTEJIs B [oJamoueM U
1i 21

obpaTHOM TpyOOonpoBOomax TEIJIOBOM CETM [0 3KCIJIyaTalMOHHOMY TeMIepaTypHOMY
rpaduky OTIyCKa TEIUJIOBOM SHEPI'MM IIPU CPenHeM TeMIepaType HapyXHOI'O BO3IOyXa
cooTBeTCTByMMEro Mecsua, °C.

CpenHeronmoeoe 3HAUEHMe TeMIepaType Tay MCXOIOHOM BOIH, IOIaBaeMoMu

X.T0n

Ha MUCTOUYHMK TeIJIOCHAOXKeHUud OJid NONNMUTKU TeIrJoBOM ceTu, °C , ONpedessdeTcsd IO
bopmyrie, anasormuHOM dopmysaMm (9a) m (90) .

IIpy OTCYTCTBUM -HOOCTOBEPHOM MHOOpMALUMM IO TeMlepaTypaM MCXOINHOM BOIE
OOMyCTMMO MPUHMUMATL Tay =5 °C, Tay = 15 °C.

X.0T X.JI

11.1.2. HopmaTuBHble TEXHONOIrMYECKMEe 3aTpaTbl TEMAOBOW 3HEPrMM Ha 3anosIHEHWE HOBbIX
y4acTKOB TPy60ONpOBOAOB M NOC/E NAAaHOBLIX PEMOHTOB, [Kan, onpegenatorca:

-6
Q = 1,5V po c (ray - Tay )10 , (10)
3amn Tp.3 3am 3amn X
Toe \Y - eMKOCTb 3ATIOJIHAEMBIX TPyOOIPOBOIOB TEIJIOBBIX ceren,
TP.3
BKCIJIyaTUPYEMEIX TEIJIOCEeTEeBOM opTraHmu3auuen, m3;
po - MJIOTHOCTBL BOXE, MUCIIOJbL3YyeMOM NOJid 3BaloJiIHeHus, KI/M3;
3armn
Tay - TeMnepaTypa BOIE, MCIIOJbL3yeMOil IJid 3anojiHeHus, °C;
3an
Tay - TeMIepaTtypa MCXOOHOM BOHBl, [NOIaBaeMOM Ha MCTOUHMK TEIJIOBOM SHEPIUU
X

B Nepuon 3amnojHenmsa, -C.
11.1.3. HopmaTuBHbIE TEXHONOrMYECKME MOTEPU TEMI0BON SHEPrum Co CAMBaMM U3 NpUBOpPOB
dBTOMATUYECKOIo perynanposaHna mn 3allinTol, I'Kan, onpeanenarTca no (bopmyne:

-6
Q = G po c(ray - Tay )10 , (11)
a.H a.H cJ ca X
roe G - TOIOBHIE [OTEPM TEIJIOHOCUTEJIS B pel’yJibTaTe camuBa, M3;
a.H
po - CpeIHeromoBas IIJIOTHOCTL TEIJIOHOCUTEJIS B 3aBUCKMMOCTM OT MecTa
cI
YCTAHOBKM aBTOMAaTUUECKUX NPUBOPOB, KI'/M3;
Tay u  Tay - TeMIepaTypa CIAMBAeMOTO TEeIJIOHOCUTEJIS ¥ MCXOIOHOM BOIH,
[k X

rnomapaeMol Ha MCTOUHMK TelJIoCHaGXeHMA B Hepuon ciamea,  C.

11.1.4. Mpwn 3annaHUPOBAHHOM NPOBEAEHUM 3SKCMNYATALUMOHHbLIX WCMbITAaHUA W APYrKX
perfnaMeHTHbIX paboT Ao/KHbI BbiTb OnpeaesieHbl 3aTPaTbl TENNOBON SHEPTUM C 3TOW COCTABAAIOLLEN
3aTpaT TensioHocuTeNn no popmynam, aHanorndHbim dopmyne (11).

11.2. OnpegeneHne HOPMATMUBHbIX TEXHOJOMMYECKMX 3aTPAT W MOTepb TEMIOBOW 3HeEprum,
06yCcNOBAEHHbIX MOTEPSAMM U 3aTpaTaMu TENJIOHOCUTENA - Napa.

11.2.1. HopmaTuMBHble NOTEpU TENJIOBOM 3Hepruu, obycnoB/ieHHble noTepAMM napa, [Kan,
onpeaenstotcs no popmyne:

Q =G (1 -1i)10 , (12)

roe i bz i - SOHTAJIBIINA apa npn CpenHMX 3HAUEHMAX IOaBJIEHUSA n
I1 X
TeMIIepaTyPEl I10 OTIOeJIbHBIM MarmcTpaaaM Ha VCTOUHMKE TernJjiocHabxeHrus M Ha
TpaHuLe SKCHJ'IyaTaLU/IOHHOIZ OTBETCTBEHHOCTNM, a TaKXe MCXO,ILHOVI BOIEHI, KKaJ’I/KI‘.
11.2.2. HopmaTuBHble NoTepun Tena0BoM 3Heprum, obycnoBAeHHble NoTepaMU KoHAeHcaTa, [Kan,

onpeaenaoTca no popmyne:



) = G c(ray - Tay )10 , (13)

oK oK KOHTIT X

rome Tay u Tay - CpemHue 3a nepron OGYyHKUMOHMPOBAHUS MAPOBEIX CeTel
KOHI b4

3HAUEeHUS TeMIepaTypE KOHIEeHcaTa 128 MCXOOHOM BOIEL Ha MCTOUYHUKE

TeryiocHabxeHms, °C.

11.2.3. MoTepu TENNOBOM 3HEPrUM, CBA3AHHbIE C NPOBEAEHMEM IKCMAYATALUMOHHBIX UCNbITaHUM
NaponpoBoAoB U KOHAEHCATOMPOBOAOB M (MAKM) APYrUX pernameHTHbIX paboT, BKAOYaA Mnporpes,
npoAyBKy NaponpoBoAOB, onpeaenstoTca no popmyanam, aHanormdHoim dopmynam (12) n (13).

11.3. OnpefeneHne HOPMaTMBHbIX TEXHOIOTMUYECKMX NOTEPb TENJIOBOM SHEPrMM Tennonepesayen
yepes TensoM30AALMOHHbIE KOHCTPYKLMU TPY6ONPOBOAOB BOAAHBIX TEM/IOBLIX CETEN.

11.3.1. OnpegeneHve HOPMATUBHbLIX  TEXHOJIOTMYECKUX  MNOTEPb  TEMIOBOW  3HEPruu
Tennonepegayent yepes TENNOM30NALMOHHbIE KOHCTPYKLMM TpybonpoBoAOB NpoussBoauTcA Ha bHase
3HAYeHMI YacoBbIX TEMNOBbIX NOTEPb NPU CPEAHETOA0BbIX YC/0BUAX IKCMNIYaTALLMM TENAOBbLIX CETEMN.

B oTAenbHbIX Cayvasx BO3HMKaeT HeOOXOAMMOCTb BMECTO CpeaHErofoBbIX 3HAYEHUN YyAENbHbIX
YacoBbIX TEMJIOBbIX MOTEPb OMNPELEeNATb CPeAHEeCce30HHble 3HAYeHWA, Hanpumep, npu paboTte ceTel
TONbKO B OTOMWUTE/IbHbIN NEepPUOL NPU OTCYTCTBUM FOPAYEro BOAOCHAOKEHUA UM MPU CaMOCTOATENbHbIX
TEMN/IOBbIX CETAX ropAYero BOAOCHABXKEHMA, OCYLLECTBAEHUN FOpAYEro BOAOCHAbKeHMA MO OTKPbITOM
cxeme no ogHow Tpybe (6e3 umpkynsumm). Mpu 3TOM TemnepaTypHble YCA0BUA OMNPefensioTcs Kak
cpefHeB3BeLWEHHble 3a nepuog, MO aHaAOrMM C anropuMTtMom, npumBedeHHbIM B nyHkTe 11.1.1
HACTOALLEro NopAaKa.

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

OnpegeneHne HOPMATMBHbIX 3HAYEHMI YACOBbLIX MOTEPb TEMIOBOW 3SHEPrUM MPOU3BOAUTCA B
cnepytowem nopsagge:

ONA BCEX YYaCTKOB TEMJ/IOBbIX CETel, Ha OCHOBE CBEeAEHWN O KOHCTPYKTMBHbIX OCOBEHHOCTAX
TENNONPOBOAOB (TMN MPOKAALKM, oA NPOEKTUPOBAHMA, HAPYXKHbIK AMameTp Tpybonposoaos, AMHA
y4acTKa) U1 HOpM TENNOBbIX NOTePb (TENI0BOr0 NOTOKA), YKa3aHHbIX B Tabanuax npunoxkenunin 1,2, 3 n 4
K HacToAwemy nopaaKy, NepecyeToM Tab/MYHbIX 3HAYEHUM YyAesibHbIX HOPM Ha cpeaHerogosble
(cpeaHece3oHHblE) YCNOBMA 3KCMAyaTauMu, OMPeAensatoTcA 3HAYeHMA 4YacoBbIX TEMJIOBbIX NOTEPb
Tennonepegayen yepes TENIOU3ONALUMOHHbIE KOHCTPYKUMM TpybONpoBOAOB, 3KCMAyaTUPYyEMbIX
TENNOCeTeBOM OpraHM3aLmen;

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

ONA  Yy4aCTKOB TEMJIOBOM CEeTU, XapaKTepHbIX AAA Hee No Tunam MNPOKNagKM Wu  BUaaM
N30/IILLMOHHON KOHCTPYKLMM W MNOABEPraBLIMMCA MCMAbITAHUAM Ha TenjaoBble MNOTEPW, B KayecTse
HOPMATUBHbIX MPUHUMAIOTCA NOJIYYEHHbIE MPU UCMbITAHUAX 3HAYEHNA PaKTUYECKMX YACOBbIX TENI0BbIX
noTepb, NEPeCYUTAHHbIE Ha CPeaHEerof0BbIe YC/I0BUSA IKCMyaTauum TENI0BOW CETH;

O17 YY4acTKOB TENJIOBOM CETWU, aHA/IOMMYHbIX NOABEPraBLIMMCS TEMNOBbIM UCMbITAHUAM MO TUMAM
NPOKNAAKM, BMAAM TENIOU30NALMOHHBIX KOHCTPYKLMA W YCNOBUSIM 3KCMJyaTauuMW, B KadecTse
HOPMATUBHbIX  MPUHUMAIOTCS  3HAYEHMA  YACOBbIX TENAOBbIX MNOTEPb, OMpPeAeNeHHble o
COOTBETCTBYHOLWMM HOPMaM TeMoBbIX MOTepb (TENJIOBOrO MNOTOKA) C BBEAEHMEM MOMPaBOYHbIX
K03dPULMEHTOB, onpeseneHHbIX N0 Pe3yAbTaTaM UCNbITaHWA;

AN Yy4YaCTKOB TENA0BOW CETW, He MMEILWMX aHa/oroB Cpeau Y4YacTKoB, NOABEpPraBLUMXCA
TEMN/I0BbIM UCMbITAaHUAM, @ TaKKe BBOAMMbBIX B 3KCMJ/yaTaLMIO NOC/AE MOHTAXKa, PEKOHCTPYKUMU nan
KanuTaZbHOTO PEeMOHTA C M3MEHEHMEM TUMNA WAM KOHCTPYKUMM MNPOKAAAKM WU U30NALMOHHOMN
KOHCTPYKLMM TpybONpoBOAOB, B KayecTBE HOPMATMBHbIX NPUHUMALOTCA 3HAYEHUA YACOBbIX TEMJIOBbIX
notepb, onpeaeneHHble TENIOTEXHNYECKMM Pac4eToM.

3HayeHMA HOPMATUBHbLIX YacCOBbIX TENAOBbIX MNOTEePb B TEMNJOBOW CETM B LEeJOM npu
CpefHeronoBbIx (CpeAHece3oHHbIX) YCN0BUAX IKCMAyaTaLMM ONpeaenstoTca CYMMUPOBAHMEM 3HAYEHU
YacoBbIX TEMN/I0BbIX MOTEPb Ha OTAE/IbHbIX Y4acTKax.

11.3.2. OnpepeneHme HOPMATUBHbIX 3HAYEHWUI YACOBbIX TEMJIOBbIX NOTEpPb ANA CpeaHEerofoBbIX
(cpeaHece30HHbIX) YCIOBUIM 3KchayaTaumMm TpybonpoBOAOB TEMNOBbIX CETEN MPOM3BOAUTCA COrNACHO
3HAYEHMAM HOPM TENI0BbIX MOTEPb (TENIOBOIO NOTOKA), NPMBEAEHHbIM B TabMLax npunoxexuii 1, 2, 3
M 4 K HacToAweMy NopaaKy, B COOTBETCTBMM C FOA0OM MPOEKTUPOBAHMA KOHKPETHbIX Y4AaCTKOB TEMI0BbIX
ceten.



(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

3HayeHMA HOPMATMBHbLIX YAEeNbHbIX YaCOBbIX TEN/AOBbIX NOTepb MNpU CpeaHeroaoBbixX
(cpeaHece3oHHbIX) YCNOBMAX  3KCMAyaTauMu, OT/AMYAOWMXCA OT 3HAYeHUW, MNPUBEOEHHbIX B
COOTBETCTBYIOLWMX  Tabnuuax, Kkan/mu, onpeaensaloTca  JMHEWHOW  WHTepronauuMen  Uaum
3KCTpanoaaumnen.

11.3.3. OnpeaeneHMe HOPMATMBHbIX 3HAYEHMIN YACOBbIX TEMIOBLIX MNOTEPb A/A CPeaHeroAoBbIX
(cpeaHece3oHHbIX) YCNOBWMIA  3KCMyaTaumm TpyboONpoBOA4OB TEMAOBbIX CETei MNpPou3BOAUTCA B
33BUCUMOCTU OT rofia NPOEKTUPOBAHMA TENNONPOBOAOB:

CMpoeKTUpOBaHHbIX € 1959 r. no 1989 r. BKNOUNTENBHO;

cnpoeKTMpoBaHHbIX € 1990 r. no 1997 r. BKAOYNTENBHO;

CnpoeKTMpoBaHHbIX ¢ 1998 r. no 2003 r. BKAOYNTENLHO;

CMPOEKTUPOBAHHLIX ¢ 2004 .

OnpeaeneHne HOPMATUBHBIX 3HAYEHWIA YACOBbIX TEMNOBbIX NOTePb, MKan/u, gna cpeaHerogoBbIX
(cpeaHece3oHHbIX) yCnoBWIA 3KcnayaTauuu TpybonpoBOAOB TeMn/OBbIX CeTell MPOM3BOAUTCA MO

dopmyne:

-6

) = SUM (g LBera)l0 , (14)

M3.H.TO0L M3.H
roe g - yHeJbHEIE dYacCOBBE TENJIOBHE IIOTEPM TPyOONpPOBOIaMM KaXIOIO

n3.H

ovaMeTpa, OIpelejieHHHe epecyeToM TabJIMUHEIX 3HAYEHMM HOPM yIeJIbHBIX YaCOBHX
TEeIJIOBEIX IIOTEePb Ha CPEeOHETONOBHE (CPpeIOHECEe3O0HHBIE) YCJIOBUS BSKCIUIyaTauuu,
KKaJI/4um;
L - »mamHa ydYacTkKa TpyOONpOBONOB TENJIOBOM CeTH, M;
Bera - xo20dMUMEHT MECTHBIX TEIJIOBEIX IIOTEPb, YYMTHBAKIMI TEIJIOBEHE I[IOTEPU
3alOpPHOM M OPpyTroM apMaTypol, KOMIeHcaTopaMM M olopaMu (NpuHMMaeTcs 1,2 npu
ouamMeTpe TpybonpoBomoB mo 150 mm m 1,15 - npum mmamerpe 150 mm m Oojnee, a

Takxe IpPM BCeX IOMaMeTpax TpyDOoNpOBOIOB OeCkKaHAaJIbHOM NPOKJIanKM, He3aBUCUMO
OoT Toza MNPOEeKTUPOBaHMA) .

11.3.4. 3Ha4YeHMsA HOPMATMBHBIX YACOBbLIX TEMOBLIX NOTEPb, MKan/y, y4acTKoB TpybonpoBoaoB
TENI0BbIX CETeN, aHAaNOMMYHbIX y4acTKam TpybonpoBoaoB, NOABEPraBLUMXCA UCMbITAHUAM Ha TEeMNoBble
notepu, No TUNY NPOKNAAKW, BUAY MW30MALMOHHBIX KOHCTPYKLUMI W YCAOBMAM 3KCMAyaTaumu,
onpeaensaoTca gna TpybonpoBoAOB NOA3EMHOM M HaA3EMHOM MPOKAAAKM OTAenbHO no ¢opmyne,
aHanormvyHon popmyne (8):

-6
0 = SUM(k g LBera)l0 , (15)
N3.H.TOX " U3.H

roe k - HOHpaBO‘:IHbII}‘I KOB@@)ML[MGHT OJIg onpeneJjyieHmAd HOPMaTMBHEIX YaCOBHEIX
u

TEIJIOBEIX IIOTEPb, HOJ'IyLIeHHbII}I[ 10 pe3yJjibTaTaM MCHOBEITAHUM Ha TEIJIOBHE moTepn.

11.3.5. 3HaueHMd IONPABOYHOTO kKo3bdmumeHTa k omnpemesngoTcsa no dopMmysie:

128
k =20 / Q ’ (16)
n n3.T00.U n3.T00.H

roe Q n Q — TeIJIOBEIE IIOTEpU, onpeneJieHHBle B pesyJbTaTe

U3.T0n0.U U3.TO0n0.H
VICIILIT@HMII Ha TEIJIOBEE IIOTEepM, I[epeCUMTaHHEIE Ha CPeIOHEeTONOBEE yCJIOBUS
SKCIUIyaTauuy KaxIOoT'Oo MCIBETAaHHOTO YydyacTKa TpyOONpPOBOINOB TEMJIOBOW CETM, U
oTepy, OIpeleJjieHHHEe 10 HOPpMaM IJig Tex Xe ydacTKoB, I'kaj/d4.

MakcuMaJibHEIE 3HaueHMusa kosddmumenTa k He DOJxHEL OHITH OOJIblle 3HAYEHUI,

u

NprBeIeHHHX B Tabiuie 5.1 npuioxeHus 5 K HACTOSmWEMY HOPSIKY .
(B pen. Ipmkasza MuHsHepro Poccmm ot 10.08.2012 N 377)

11.3.6. 3HayeHMs TennoBbiXx MNOTepb TPyboMpoBoAaMuM TenaoBblXx ceTel 3a roa, [kKan,
onpeaensloTcA Ha OCHOBAaHWM 3HAYEHMI YaCOBbIX TEMOBbIX MNOTEPb MpPUM  CpPeAHeroAoBbIX
(cpeaHece30HHbIX) YCNOBUAX IKCNAyaTaL MK,



11.4. OnpegeneHne HOPMaTUBHbBIX 3HAYEHMN YACOBbLIX TEM/IOBbIX NOTEPbL MAPOMNPOBOAOB ANA BCEX
Y4acTKOB Marucrtpanen npousBOAUTCA Ha OCHOBE CBEAEHUN O KOHCTPYKTUBHbIX OCOBEHHOCTAX
TennonpoBoAoB (TN NPOKAAAKWU, rof NPOEKTUPOBAHWUA, HAPYKHbIA AMameTp TPybonposoaos, A/MHA
y4yacTKa) MU HOpM TeN0BbIX NOTepPb (TEM/I0BOrO NOTOKA), YKa3aHHbIX B Tabanuax npunoxennin 1, 2,3 n 4
K HacToAleMy NOopAAKY, nepecyeTom TabAUYHbIX 3HAYEHWUI yAeNbHbIX HOPM Ha cpegHMe mapameTpbl
TEenJIOHOCUTENA Ha KaXKAO0M y4acTKe MarncTpanu.

(B pea. MpuKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

Iy omnpenesyieHMs CPeIHMX [1apaMeTPOB TEIJIOHOCMTEJS Ha 1-M yd4acTke
MarucTpaay HeoOXOoOMMO pacCumMTaThb KOHEUHEIEe IIapaMeTpEl TEeINJIOHOCUTEJS 1-TOo
ydacTKa MCXOHIsS M3 CPeIHEeIOIOBHIX [apaMeTpoB (HaBJjieHMe U TeMlepaTypa) napa Ha
MCTOYHMKE TeIJIOCHaOXeHMS M MaKCUMAaJIbHBIX HNOTOBOPHHIX PAacCXOOOB Iapa y KaXIoTo
norpeburend. KoHeuHas TeMIepaTypa (ray ) i-ro yuacTka MarucTpalu

21
omnpegessgeTcsa no dopmyJie:

3
R xG x 10 x c
cp.T cp.T i i i
Tay =t + (Tay -t ) X e , (17)
21 o 1i o
cp.T
roe t - CcpemHeToIoBas TeMIlepaTypa OKpyXaolel cpenbl (HapyXHBIM BO3OYyX -
o
IOJ1S HaIO3eMHOM MNPOKJIaIKM, TI'PYHT - IJig [IOISEMHON) , °C;
Tay - TeMmepaTypa Napa B Hadajle i-Tro yuyacTka, °C;
1i
Bera - x020dMLUMEHT MECTHHIX TEIUJIOBEIX I[IOTEepb ([IPMHMMAETCS COIJIACHO IIYHKTY
11.3.3);
R - CcyMMapHoe TepMUUEeCKOe CONPOTUBJIIEHNUE i-ro ydJacTka, (M X U X
i
°C) /xkamn, onpenesysgeTcsa B COOTBETCTBUM C METOOUYECKMMM YKa3aHUAMM 10
COCTAaBJIEHMI0O DHEPTeTUUYECKUX XapaKTepUCTUK OJiSd CUCTEeM TPaHCIopTa TEeIJIOBOM
SHEPTUN;
G - pacxom napa Ha i-M yuacTke, T/4Y;
i
c - yInejbHas wmuz3obapHas TeIJIOEMKOCTDH napa npu CpenHux 3HAUEHUAX
i
OaBJIEHMS M TeMIepaType (CpeIHee 3BHaueHMEe TeMIepaTypsl Ha 1-1 uTepaumum
IPUHYMAaETCH PaBHBIM Tay = Tay - 30 °C) Ha i-m ydacTke,
cp.i 1i
xkxan / (xr x °C).
[locyie BBIUMCIIEHUS Tay YTOUHSAETCSA yHejibHas m3o00apHas TENJIOeMKOCTH Iapa
21
Tay + Tay
1i 21
c (mpm TemMmmneparype Tay = Y CpenHEeM IaBJIEHUU P =
i cp.i 2 cp.i
tp
11i 21
————————————— ) " pacuer IIOBTOPSETCS oo [IOJIyUYEeHMS  Pa3HMULE
2
(n) (n+1) (n) (n+1)
(ray - Tay ) <= 5 °C, rme Tay u Tay - CpenHeTOOOBHE
21 21 21 21

TeMIepaTypel B KOHILe MaTrucTpaau nopu n u (n + 1) pacuere.
KoHeuHoe abcontoTHOe faBieHmMe napa i-ro y4acTka maructpanu onpeaenserca no ¢opmyne:

o) X (Tay + 273,15) x 10 (18)



Toe p - abcoJsoTHOE HaBJIeHMe [apa B Hadajle 1-ro yuyacTka, KIrc/cMm2;

11
L - miMHa 1-T70 ydyacTka [NaponpoBoOna, M;
i
R - yHOeJbHOe JIMHEeMHOe [aleHue NaBJIeHMs 1-TOo ydacTka, KI'/M2 'M;
11
anbda - KO5OOMUMEHT MECTHEIX NOTEepb INaBJIEHMs 1-T0 ydacTka.
i
YpaenbHoe nuHeltHOe NageHue AaBneHna Ha i-M y4acTKe onpegensaerca no popmyne:
2
8,34 x G
i -5
R = e x 10 , (19)
11 5,25
po x d
1i BH.1
TIe po - IJIOTHOCTHL [apa 1-To ydyacTka [IaponpoBona, KI/M3;
11
d - BHYTPEHHMI IOMaMeTp [NapolpoBONa Ha 1-M ydacTke, M.
BH.1
KoadpdurumeHT mecTHbIX NoTepb AaBaeHUs i-ro y4acTka onpeaenserca no popmyne:
1,25
76,45 x SUMkcu x d
i BH.1
anmppa = ——--—-—-—--———————— oo ’ (20)
i L
i
roe SUMKcuM - cyMMa KOSGOMUMEHTOB MECTHHX CONPOTMBJIEHMNM Ha 1-M ydyacTke.

1

Pe3ynbTaTbl pacyeToB NapaMeTpoB napa cBogAaTCcA B Tabanuy 6.6 MpunoxKeHus 6.

11.4.1. ns napoBbix CeTei B cMCTEMAX TeNNOCHAbKeHMA OT OTONUTENbHbIX (MPON3BOACTBEHHO-
OTOMNUTENbHbIX) KOTE/IbHbIX C NPUCOEANHEHHOW TENIOBOM Harpy3Kkoi (no napy) Ao 7 MkKan/y oxxuaaemolie
cpeaHue 3HaYeHMsA 4aB/eHNA nNapa v ero TemnepaTtypbl MOTYT ONPeAenaTbLCA Mo KaxKAoMy Naponposoay
B L,e/IOM No NpuBeaeHHbIM HUXKe dopmynam (21) n (22):

cpenHee InaBJieHMe TInapa P B [aponposone, KTC/CM2, ONpenesyigeTCcs IO
cp
bopmysie:
k
P = [SUM(P - P )n / 2] / n , (21)
cp 1 H K const ron
roe P m P - IOaBJIeHMe TIapa B Haudajle KaxIoro naponposoma ¥ Ha
H K
TpaHuLax DKCIJTyaTalMOHHOM OTBETCTBEHHOCTU opraHm3aumum 1o nepuonam
OYHKLUMOHMPOBAHMSA N , 4, C OTHOCUTEJIbHO IIOCTOSHHBIMM 3HAUEHUAMM IaBJIEHUH,
const

xrc/cMm2;

n — HNPOIOOJIXUTEJNIbHOCTE OQYHKLMOHMPOBAHMS KaxXIZOoT'O [aponpoBola B TedeHUe
ron
roma, 4;
k - KOIMUYECTBO MNAPOIPOBOINOB [ApPOBOM CETM, WT.;
cp
cpenHAasa TeMmnepatypa napa t , °C, ompemnensercda no ¢opmyJe:
I
k
cp
t = [SUM(t -t )n / 21 / n , (22)
ot H K const ron

roe t 128 t - TeMIepaTypa napa B HadaJie Kaxnmoro IIaporpoBola nu Ha



H K
TpaHuLax SKCILTyaTalOHHOMI OTBETCTBEHHOCTH opraHM3aLUM o nepromam
dyHkuuoHmuposaumsa, °C.

Pe3ynbTaThbl pacyeTa napamMeTpoB Napa cBoAATCA B Tabamuy 6.6a npunoxeHus 6.

11.5. OnpeaeneHne HOPMATUBHbIX 3HAYEHWUI YACOBbIX TEM/IOBbLIX NOTEPb AN1A YC/IOBUM, CPeAHUX 3a
nepuvog, 3KcnayaTauuuM KOHAEHCaTonpoBOAOB, NMPOM3BOAMTCA COM1aCHO 3HAYEHWAM HOPM TEnnoBbIX
notepb (TEN/JIOBOro NOTOKa), NpuBeAeHHbIM B TabMuax NpunoxkeHnin 1, 2, 3 n 4 K HacToALeMy NOPSAKY,
B COOTBETCTBUM C rOAOM NMPOEKTUPOBAHNA KOHKPETHbIX YYaCTKOB TEMN/I0BbIX CETEM.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

3HayeHUA HOPMATUBHbIX YAE/bHbIX YAaCOBbIX TEM/IOBbLIX NOTEPb NPU YCNOBUAX, CPEAHUX 33 NEepUo,
3KcnayaTauum, OTAMYAIOWMXCA OT 3HAYeHMM, NpuBeAeHHbIX B COOTBETCTBYHOLIMX Tabauuax, Kkaa/mu,
onpeaensoTcs AMHENHOM UHTEPNOAAUMEN NN SKCTpanoaAumne.

11.6. MNoTepw (3aTpaTbl) TENNOBOW IHEPTUMN U TEMNIOHOCUTENA, BOSHUKAIOWME B TEXHO/OTUYECKOM
obopyaoBaHMM, 34aHUAX U COOpPY:KeHuax Tennosbix ceTei (LTM, HacocHbIXx noAcTaHuuMAx, 6aKkax-
aKKyMy/IATOpax M ApYyrMx TennoceTeBblX OObLEKTax), OonpeaenslTca B COOTBETCTBMM C NOPAAKOM
onpeaeneHns HOPMaTUBOB YAEe/bHOMO PAacxoaa TON/IMBa NPW NPOU3BOACTBE TENOBOM U 3NEKTPUYECKOM
3Heprum.

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

12. OnpepeneHme HOPMATUBHbIX TEXHOIOTMYECKMX 3aTPAT I/IEKTPUYECKOM IHEPTMM Ha nepegady
TEMN/I0BOM 3HEPIUMn.

12.1. HopmaTuBHblE TEXHO/IOTMYECKME 3aTPaTbl JJIEKTPUYECKON IHEpPrum npeacrasfatoT coboi
3aTpaTbl Ha NPWBOA, HACOCHOro M Apyroro obopynoBaHMA, HAXOAALWErOCA B BEAEHUM OPraHU3aumm,
OCYLLECTBNAOWEN Nepeaady TEMNOBOW 3HEPIUWU, C YYETOM €e XO3ANCTBEHHbIX HyXKA (OCBelieHue U
3/1IeKTPOABUraTeNIM CUCTEM BEHTUAALUU MOMELLEHUIN HACOCHbIX CTaHUMA U LTI, 3N1eKTPOUHCTPYMEHT,
3/1eKTPOCBApPKa, 3/NEKTPOABUraTeENN MNPUCNOCOBNEHUIA W  MEXaHM3MOB ANA TEKYLWeEero pemoHTa
obopynoBaHus).

12.2. HopmaTuBHble TEeXHONOrMYecKMe 3aTpaTbl INEKTPUUYECKOM 3Hepruu onpepenatorca Ans
CNeaylowero HacocHoro w gpyroro obopyaoBaHWA, Haxogsaweroca B BeAEHUW OpraHM3auuuy,
OCYLLECTBAAIOLLEN Nepeayy TEMN/I0BON 3Hepruu:

noJKaumMBaloLLMe HacoChl Ha NoAakLWMX U 06paTHbIX TPY6ONpPoBOAaX TEM/IOBbLIX CETEN;

noAmeLLMBaloLMe HAacoChl B TEM/IOBbIX CETSAX;

APeHaXKHble Hacochl;

HacoCbl 3apPsAAKM-Pa3pPALKM BAKOB-aKKYMYNATOPOB, HAXOAALWMXCA B TENNOBbIX CETAX;

LMPKYNSALMOHHbIE HACOCbl OTOMNEHUA M ropsAYero BogoCHAbKeHMA, a TaKkKe Hacocbl noanutku i
KOHTYpa OTOMJIEHMA B LLEHTPAJIbHbIX TENNOBbLIX MYHKTAX;

3N1EeKTPONPUBOS, 3aNOPHO-PErYINPYIOLLEN apMaTYpbl;

Apyroe  3neKTpoTexHuyeckoe obopyaoBaHMe B cCOCTaBe  TENAOCETEBbIX  OOBLEKTOB,
npegHasHavyeHHoe oA nepesaym TeNI0BOM SHEPTUN.

12.3. 3aTpaTbl 371EKTPUYECKON 3Hepruu, KBT-u, onpepensatoTcs pasgenbHO MO KaxXaomy BUAy
HAacoCHOro 060pyA0BaHUA C NOC/eAYOWMM CYMMUPOBAHNEM NOYYEHHbIX 3HAYEHUN.

Heobxoammasa (noTpebHas) MoLHOCTb, KBT, Ha Basiy aneKTpoABuUraTensa Hacoca BblYMCAAETCA MO

dopmyne:

3 = [(GH po) / (3600 x 1023Ta sTa )]1100; (23)
aB PP H P

rone G - paCuUeTHEM pacxol TeIJIOHOCUTEJd, [epeKauMBaeMoIro HacocoM, M3/4,

P

INPMHYMMAEMEI B 3aBUCUMOCTM OT Has3HAadeHMA Hacoca;

H - Hanmop, M, pas3BMBAEMBlI HAaCOCOM IIPM PacCUeTHOM pacxole TelJIOHOCUTEJIS;

P

3Ta 3Ta - KIIII Hacoca ¥ TpaHCMUCCUM, 3;

H TP
PO - IJIOTHOCTL TEIJIOHOCUTEJIS [IpM €TI0 CpelHel TeMIepaType 3a KaxIbl Iepuon

paboTE HACOCHOTO arperara, KI/m3.

PacueTHEIe racXomel TEIIJIOHOCUTEJIA, IlepeKadurMBaeMoI'O HaCOCOM, IPMHMMAKTCAHA B
COOTBETCTBUMU C pacyeTHEIMA I'MigpaBJinde CKMMNU pexnuMaMm @)yHKLLI/IOHVIpOBaHVIH
TEeIJIOBEIX ceTeln. Hanop, pa3BMBaEeMBIlL Hacocom npm KaxIoMm pacxone



TEeNnJIOHOCUTETISA, onpenesyseTcs o XapaKTepucTuKe KOHKPETHOTO Hacoca

(macnopTHOM MM IIOJIyUdeHHOM B pe3yJibTaTe MCIBTaHMM Hacoca) . 3HaueHumsa KIII

HaCOCOB 3Ta omnpenesidnTCA TakKXe [0 MxX xXapakTepuctuxkam. KIIJI TpaHCMMCCUN
H

MoXxeT OBTb NpmHAaT 98%.

3aTpaTbl 3/1EKTPO3HEPTUN HACOCHOTO arperaTa, KBT-u, onpeaenstorca no popmyne:

3 = [3® n / sra 1100, (23a)
Hac OB H B
TIe n - OPONOJIXUTEJIbHOCTL OGYHKLMOHMPOBAHMS HACOCA B KAaXIBI [IEepMOI, U;
H
sTa - KIII snexTpoIBMIaTens, %.

B

3HauyeHua KM anektpoasurateneir moryt onpeaenatbca no Tabnauvue 5.2 npuaoxeHus 5 K
HACTOALLEMY NOPAAKY C YH4ETOM 3arpy3KuM 3N1EKTPOABUIATENEN.

(B pea. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

12.4. Ecan HacocHaa rpynna COCTOUT M3 OAHOTUMHbIX HACOCOB, Pacxof TenaoHoCUTens,
nepeKkauymBaemoro KaxkgblM Hacocom, onpeaensaeTcA AeNleHMem CYMMApPHOro pacyeTHOro 3HayeHuA
pacxoa TenJ10HOCUTENS Ha KOJIMYecTBO paboTatoLLmMx HacoCoB.

Ecnun HacocHas rpynna cocTOMT M3 HAacOCOB Pas/IMYHbIX TUMOB UAN pabouyme Koneca O4HOTUMHbIX
HACOCOB MMEIOT Pas3/inyHble AMameTpbl, 4NA onpeaeseHna pacxoaa TeNI0HOCUTENA, NepeKkaYnBaemMoro
KakOblM W3 HaAcoCoB, HeOb6XoAMMO NOCTPOUTb PE3YyAbTUPYIOWY XapaKTEPUCTUKY COBMECTHO
(napannenbHo) paboTaloWMX HACOCOB; C MOMOLLbIO 3TOW XapaKTEPUCTUKU ONpeaennTb pacxom,
TENNOHOCUTENA, MPUXOAALIMIACA HA KaxKAblM M3 HACOCOB.

12.5. B cnyyae perynmpoBaHMa Hanopa U Npou3BOAUTENLHOCTM HAaCOCOB M3MEHEHWEM 4acCTOoTbl
BpalleHMa paboumx Kosec pesy/bTUPYIOLWLAA XapaKTepuCTMKa HacocoB, paboTatowmx napansiesnbHo,
onpegensercA Mo pe3ynbTaTamM T[MAPABANYECKOro pacyeta TennoBON ceTU. 3HayeHMAa pacxona
TEN/IOHOCUTENA AAA Kaxgoro M3 paboTalolwmx HAcoCOB M Pa3BMBAEMOro Hamopa MO3BOAAKOT
onpeaenntb Tpebyemyto 4acToTy BpalleHms pabounx konec:

2 2
(H /H)=(G /G) = (n /n), (24)
1 2 1 2 1 2
rne H wm H - Hanop, pasBMBaeMbl HaCOCOM IIpM YacTOoTe BpalleHMsa n M n , M;
1 2 1 2
G m G - pacxon TEeNJIOHOCUTEJIS [IpPpM YacToTe BpamweHus n um n , m3/u;
1 2 1 2
-1

n M n - YacToTa BpalleHMsa paboumx KOJieC, MUH

1 2

12.6. MowHocTb HacocHoro arperata, KBT, notpebnsemasa Ha nepekayky TenjaoHocUTens
LUEHTPOOEKHBIMM HAaCOCAMM, C YH4ETOM YacTOTbl BPALLEHMA paboumx Kosiec, USMEHEHHOM MO CPaBHEHMIO
C nepBOHayasibHOW yYacToToW, onpegenserca no ¢opmynam (21) u (21a) ¢ noacTaHOBKOM
COOTBETCTBYIOLUMX 3HAYEHMI pacxosa TenJ10HOCUTENS, NepeKkaymBaemMoro Hacocom, pasBMBaemMoro npu
3ToM pacxoge Hanopa, KNJ Hacoca, KMNA snektpogsuratena u KMA npeobpasosBatens 4actoTbl;
nocneaHu - B 3HameHaTtenb popmyibl.

12.7. na onpepeneHns HOPMATMBHOIO 3HaAYeHMA 3aTPaT 3/EKTPUYECKOM SHEePrum Ha MpPUBOL
LMPKYAALMOHHBIX MAM NOLKAYMBAIOLWMX HACOCOB ropAYEero BOAOCHAbXKeHMA cnepyeT NpUMHMMATbL AAA
pacyeTa CpefHIO YacoBYHO 3a HeAesto TEMN/I0BYHO HarpysKy ropayero Bog0oCHabxeHus.

12.8. HopmaTuBHble 3HauYeHWA 3aTpaT 3NEKTPUYECKON 3SHEpPrMu Ha NpuMBOL MNOAMUTOYHBIX U
UMPKYNALMOHHBIX HACOCOB OTOMJIEHMA, YCTAaHOB/IEHHbIX B TENJIOBOM CETU, 3IKCMIyaTUpyeMOol
opraHu3aumel, OCyLLeCTBAAIOWEN nepeaadyy Tensjo0BOM 3Hepruu, ONpesensAlTcs Mo  pacxoay
TEMNNIOHOCUTENA, NEPEKAYMBAEMOrO 3ITUMM HACOCaMM, 3aBMCALLEMY OT €eMKOCTM TpybonpoBoaos
OTOMUTE/IbHbIX KOHTYPOB TEM/J0BOM CETU U CUCTEM OTOMAEHMA (NOLNUTOYHbIE HACOCbI) U TEMNOBOM
Harpy3skn OTOMJIEHMA MNPU cpeaHen TemnepaType HapyXHOro BO34yXa 3a OTOMUTENbHbIN Nepuog,
(LMPKYNALUMOHHBIE HacoChl).

12.9. HopmaTuMBHble 3HaA4YeHUA 3aTpaT 3/1EKTPUUYECKON SHEPruM Ha MPMBOL MOAKAYMBAOWMX U



noAmeLLMBalOWMX HACOCOB, YCTAHOBNEHHbIX B TEMJIOBOM CETM, 3IKCNAYaTUPYEMOMN OpraHusaumen,
OCYLLECTBAAIOWEN Mepegayvy TenaoBOM 3SHeprun, OonpepenatTca Mo pacxody TensoHocUTens,
nepeKkayMBaemoro aTMMmM Hacocamum.

12.10. Pacxopn TennoHocuTeNA M NPOAO/IKUTENBHOCTb PYHKLMOHUMPOBAHMA HACOCOB 3apPAAKM-
pa3pAagkn  6aKOB-aKKYMYNATOPOB,  PaCNO/IOMEHHbIX B TEMJIOBbIX  CETAX,  3KCMAyaTUpyeMbIX
opraHuMsaumen, ocyllecTsaAloWel nepeaadyy TEMNJ0BON dHEPrvn, ONpeaensatoTca pexkMmamu paboTbl
6aKOB-aKKYMYNATOPOB B 3aBUCMMOCTM OT PEXMMOB BOAOMNOTPEONEHUA ropAYero BoAOCHAbKeHMA.

12.11. HopmaTuBHble 3aTpaTbl 3/1EKTPUYECKON 3SHEPrMM HA NPMBOL 3aMNOPHO-PErYAMPYIOLLEN
apmaTypbl 1 cpeacTB aBTOMAaTUYECKOrO perynpoBaHna 1 3alnTel, KBT-4, onpegenAatoTca B 3aBUCUMOCTH
OT MOLHOCTU YCTAaHOB/IEHHbIX 3NeKTpoaBuraTenei, HasHavyeHuA, NPOAOKMTENBHOCTM PaboThbl
cooTBeTcTBYyOLWero obopyanosaHua u KN4 npmsoaa no popmyne:

k
3 = SUM(m N n / sTa ), (25)
np op oOp Ton mop np
1
Toe m - KOJIMUECTRBO OIOHOTUIIHEIX IPMBOIOB SIIEKTPUPULMPOBAHHOT'O
op
obopyInoBaHML;
N - MOUWHOCTB YCTAHOBJIEHHBEIX 3JIEKTPOIPUBOIOB, KBT;
op
aTa - KIIJI 3J1eKTpOonpMBOLOB;
op
n - NPOOOJIXUTEJIBHOCTE QYHKUMOHMPOBAHMUSA DBJIEKTPONPMBOLNOB  KaxXIoI'o
ron Imp
BuOa oOopynoBaHMS B I'OH, UY;
k - KOJIMUEeCTBO TPyl BJEKTPOODOPYHOBAHULA.

12.12. B HOpMaTUBHble 3aTpaTbl 3/IEKTPMUYECKON 3HEPrMM Npu nepegaye TENJOBOW 3HEPTUU He
BKJ/1KOYAIOTCA 3aTPaTbl 3/1EKTPUYECKOM IHEPTUM HA UCTOYHMKAX TEMNIOCHABKEHMS.

lll. OnpeneneHne HOPMATUBOB TEXHONOMMYECKUX NOTEPL
npv nepegaye TeNJ0BON SHEPTUUN C UCMONb30BAHNEM HOPMATUBHBbIX
3HEPreTUYECKUX XapaKTEPUCTUK TEMNIOBbIX CETEM

13. DHepreTMYecKMe XapaKTepPUCTUKM paboTbl BOAAHbLIX TEMNOBbLIX CETEW KaxKAOW CUCTEMbI
TennocHabxeHnA paspabaTbiBatOTCA NO CAEAYIOWMM NOKA3ATENAM:

noTepu cetTesBol BOAbI;

noTepu TENI0BOW SHEPTUU;

yOeNbHbI CpefHe4yacoBON pacxof CeTeBOM BOAbl Ha €4MHULY PacyeTHON NPUCOeAMHEHHOM
TEnn0BOM Harpysku notTpebuTenei;

pa3HOCTb TeMMepaTyp CETEBOMN BOAbI B NOAANOWMX M 06paTHbIX TPybonpoBoaax (Mamn Temnepatypa
ceTeBOl BoAbl B 06paTHbIX TpybonpoBoaax);

YOENbHbIN PAcXos 3/EKTPOSHEPINN HA eaAVHULY OTMYLLEHHOW TENIOBOM 3HEPIrMM OT MUCTOYHMKA
TENNOCHAbXeHWA (fanee - yaenbHbl pacxos, 3NEeKTPO3HEPTUK).

14. Npun pa3paboTke HOPMATMBOB TEXHOJ/IOFMYECKMX MOTEPb MPWU Nepegade TEMnJ0BOM 3Heprum
NCMNONb3YOTCA TEXHUYECKM ODOCHOBAHHbIE SHEPreTMYEeCcKMEe XapaKTepUCTUMKKM (NoTepwu ceTeBol BoApbl,
noTepu TENJOBOWN SHEPTUN, YAENbHbIA PACXOA, 3NEKTPOIHEPIUN).

JHepreTMYecKas XapaKTePUCTMKA TEnJIoBOW CeTM MO MNokasatento "moTepu ceTeBoW Boapl"
YCTaHaB/MBAET 3aBUCMMOCTb TEXHMYECKM ODOOCHOBaHHbIX MOTEPb TEMJOHOCUMTENs HA TPaHCNOPT W
pacnpegeneHve OT UCTOYHMKA TEMNOBOM 3HEpPrnm A0 noTpebuteneil OT XapaKTePUCTUK U pexuma
paboTbl cucTemMbl TenaocHabkeHus. Mpu pacyetTe HOPMATMBA TEXHOIOTMYECKUX NOTEPb TEMNIOHOCUTENA
MCNONb3YeTCsA 3HaYeHWe SHepreTMYecKOM XapaKTepPWUCTMKM MO NoKasaTento "notepu ceteBoi Boapl"
TO/IbKO B YaCTW TEMIOBbIX CETEN, HAaXOOALMXCA B IKCMNYaTaLMOHHOMW OTBETCTBEHHOCTM TEMN0CETEBOW
opraHu3aumm.

JHepreTMYeCcKas XapaKTepUCTMKa TenJoBOW CeTM MO MOoKasaTento 'Tennosble notepun”
YyCTaHaB/MBAET 3aBUCMMOCTb TEXHOJ/IOTMYECKMX 3aTpaT Ten/j0BON 3HEPrMM Ha ee TPaHCNopT W
pacnpegeneHue oT UICTOYHUKA TENIOBOM IHEPIrUM A0 rPaHuULbl 6aNaHCOBOM NPUHAANEKHOCTM TEMNIOBbIX



ceTei OT TemnepaTypHOro pexxnuma paboTbl TENNOBbIX CETEN U BHELLIHUX KAMMATUYECKUX GaKTOPOB Npu
3a1aHHOM CXeme M KOHCTPYKTUBHbIX XapaKTepUCTUKaAX TEMNOBbIX CETEN.

MmapaBaMyeckass  3HepreTMYeckas  XapaKTepucTMKa  TennoBoW  ceTM  (3HepreTuyeckas
XapaKTepUCTMKa No NnoKasaTesnto "yaeNbHbI pacxos 3N1eKTPposHeprun') yctaHaBAMBaEeT 3aBUCUMOCTb OT
TEMMEepaTypbl HAPYXHOTO BO34yXa B TEYEHME OTOMUTENbHOrO Ce30Ha OTHOLWEHWA HOPMUPYEMOTO
YaCcoOBOrO CPEeLHECYTOYHOrO pPacxXoda 3/IEKTPOIHEPrMM Ha TPAHCMOPT W pachnpeseneHue TenaoBoi
SHEpPrMM B TEMJIOBbIX CETAX K HOPMMPYEMOMY CpeaHecyTOYHOMY OTNYCKY TEensj0BOM 3Heprnn oT
WMCTOYHWKOB TEMI0OBOM SHEPIUM.

15. K Ka)K[0lh sHepreTM4YecKom XapakTepuCTMKe NpunaraeTca NOACHUTEIbHAA 3aMNMCcKa C NepeyHeM
HEeobXoAMMbIX MCXOAHbIX [AaHHbIX W  KPaTKOM XapaKTePUCTUKOM CUCTEMbI  TEMJIOCHabXKeHus,
oTpakatolLlas pes3ynbTaTbl NepecmoTpa (pa3paboTKn) HOPMaTUBHOM SHEPTETUYECKOW XapaKTEPUCTUKM B
BMAE Tabnuuy n rpaduKkoB. Kakablit NMCT HOPMATUBHbLIX XapaKTEPUCTUK, coaepawmi rpaduueckue
3aBMCMMOCTM NOKasaTenen, MNOoAMUCLIBAETCA PYKOBOAMTE/NEM OpPraHusauuu, 3KcnayaTupylowen
TensnoBble CeTU.

Ha TuTynbHOM nucTe npeaycmaTpuBaloTCs MNOAMNUCU  AOJIKHOCTHbIX  /INL,  OpraHusauui,
YKa3bIBaOTCA CPOK AENCTBUA SHEPreTUYECKMX XapaKTEPUCTUK N KOSIMYECTBO COPOLLIOPOBAHHbIX IMCTOB.

16. CpoK AenCTBUA SHEPTreTUYECKUX XapaKTePUCTUK YCTaHaBIMBAETCS B 3aBUCMMOCTU OT CTEMNeHMU
MX NPopaboTKM N AOCTOBEPHOCTU UCXOAHbIX MaTepPUasioB, HO He NPEBbIWAET NATK NeT.

BHeouepegHOl nNepecmoTp XapaKTEPUCTUK OCYLLECTBASETCA B COOTBETCTBMM C NyHKTOM 17
HacTosLWero nopsaaxa.

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

17. [MepecmMoOTp 3SHEPreTUYEeCKMX XapaKTEPUCTMK (Y4acTUUHbBIK WAM B  NOAHOM obbeme)
npoussoauTCca:

NnpU UCTEYEHUM CPOKA AENCTBUA HOPMATUBHbIX XapaKTEPUCTUK;

npU U3MEHEHUN HOPMATUBHO-TEXHUYECKMX SOKYMEHTOB;

no pesynbTaTam sHepreTMyeckoro obciefoBaHUA TEMNIOBbIX CETEM, eCNU BbIBAEHbI OTCTYNAEHMUA
oT TpeboBaHNN HOPMATUBHbIX LOKYMEHTOB.

Kpome Toro, nepecmoTp aHepreTUYeCcKMX XapaKTePUCTUK TENNOBbIX CETEN NPOU3BOAMUTCS B CBA3U C
npousoleaWwnMn N3MEHEHUAMMN MPUBELAEHHbIX HUXE YCA0BMIA PaboTbl TENIOBOW CETU U CUCTEMDI
TennocHabeHus 6osiee Npeaenos, YKasaHHbIX HUXKe:

no nokasaresto "noTtepu cetTesol Boapl":

npu NsmeHeHMn o6bemoB TpyboNpPoBOAOB TENIOBLIX ceTel Ha 5%;

npu N3MeHeHUN 06bEMOB BHYTPEHHMX cucTeM TennonoTpebieHna Ha 5%;

no nokasaresnto "Tennosbie notepn":

Nnpu U3MEHEHNU TENIOBbLIX MOTEPb MO pe3y/bTaTam oYepeaHbIX UCMbITaHUI Ha 5% No cpaBHEHUIO
C pe3ynbTaTamu Npeablaymnx UcnbiTaHui;

npU U3MEHEHUN MaTePUasIbHON XapaKTePUCTUKM TEMNNOBbIX ceTel Ha 5%;

NpU N3MEHEHMM 3KCN/IyaTaLMOHHOrO TeEMNepaTypHOro rpadmKa oTnycka TeNI0BOM 3Hepruu;

no noKasatenAam 'yaenbHbIM CpeAHeYyacoBOM pacxol CeTeBOM BoAbl Ha  eauHUUy
npucoegMHEHHOW TENJIOBOM Harpysku notpebutenei" n "pasHocTb TemnepaTyp ceTeBOl BoAbl B
nogatowmx n obpatHbix Tpybonposoax':

NnpU U3MEHEHMM 3KCNJTyaTaLMOHHOrO TeMNepaTypPHOro rpadmKa oTnycKa TeNI0BOM IHEPruu;

npU U3MEHEHUN CYMMapPHbIX AOrOBOPHbIX HArpy3oK Ha 5%;

npu U3MEHEeHUN TENNOBbLIX NOTEPb B TEMJIOBbIX CETAX, TPEOYOLWMX NEPEecMOTPa COOTBETCTBYOLLEM
3HEpPreTMYECKOMN XapaKTePUCTUKY;

no nokKasaTesto "yaesnbHbl pacxos 3/IeKTPO3HEPIUN HA TPAHCMOPT M pacnpeseneHme Tena0Boun
sHeprun™:

Npu U3MEHEHUN KOJNMYECTBA HACOCHbIX CTaHUMA UAN LEHTPaNbHbIX TEN/IOBLIX NYHKTOB (Aanee -
LTM) B TennoBol ceTn Ha banaHce sHeprocHabKatollei (TensoceTeBoi) opraHnsaLmm, B ciydae, ecau
3/1IeKTPUYECKan MOLLHOCTb 3JIeKTPOABUraTesieli HaCcoCOB BO BHOBb MOAK/IOYEHHbIX WAN CHATbIX C
6anaHca HacocHbIx cTaHumMAx u LTM nameHnnacb Ha 5% OT cymMapHON HOPMUPYEMOM SNEKTPUYECKOM
MOLLIHOCTU; TO K& OTHOCUTCA K M3MEHEHUIO NPOM3BOAMTENIbHOCTM (MM KONMYecTBa) Hacocos Npu
HEeM3MeHHOM KO/IMYeCTBE HACOCHbIX cTaHumn n LTI,

npu U3MEHEHMU 3KCN/IyaTalMOHHOro TemnepaTypHOro rpadurKa oTnycka TensoBoi aHepruuy;



npu M3MEHEHWU YCNOoBUI paboTbl HACOCHbIX cTaHuuMin M LITMN (aBTOomatM3auus, U3MeHeHue
AnameTpoB paboumnx Kosnec HaCOCHbIX arperaTtoB, U3MeHeHUe PacxoA0B 1 HanopoB CeTeBOW BOAbl), eciu
CYMMapHas 3NeKTpMYecKan MOLHOCTb 3/1eKTPoobopyaoBaHMA U3MeHsAeTcs Ha 5%.

Mpn nepecmoTpe 3HEPreTUYECKOM XapaKTEPUCTMKM MO OA4HOMY M3 MOKasaTesnel npoBOAMUTCA
KOPPEKTUPOBKA IHEPreTUYECKMX XaPaKTEPUCTUK NO APYrMm MoKasaTensm, MO KOTOPbIM B pesy/bTaTte
YKa3aHHOro nepecmoTpa MPOoM30oLWI0 U3MEHEHUE YCNOBUIA UM UCXOOHbIX AaHHbIX (€C/M B3aMMOCBA3b
MeXay nokasatenamm obycnosneHa MONOMKEHUMAMU  METOAMKM  Pa3paboTKM  dHepreTUYecKux
XapaKTepPUCTUK).

18. WUcnonb3oBaHMe MOKasaTeNel 3HEePreTUYECKUX XapaKTepUCTUK ANA pacyeTa HOPMaTUBOB
TEXHO/IOTMYECKMX NOTepb MNpPU nepegade TENOBOM 3HEPrMu, YCTaHABAMBAEMbIX Ha NPeaCcTOALLMNA
nepuvog peryanpoBaHus AAA BOAAHbIX TEM/OBbIX CETEM C pacyeTHOM NpUCcoeaMHEHHOW TenioBOWM
Harpyskoi notpebuteneit Tennosoit aHeprun 50 Mkan/u (58 MBT) n bonee, He AOMNycKaeTcs, ecin B
NpeacToAwWmMA  PeryiMpyembli  nepuos NNaHUPYeTCs OTK/JOHEHMEe OT YC/IOBUM, MNPUHATBLIX Npu
pa3paboTKe 3HEpPreTMYECKUX XapaKTepUCTUK, Bonee npeaenos, yKasaHHbIX B MyHKTe 5 HacToswero
nopsaka. B atom cnyyae pacyeT HOPMATMBOB TEXHOJIOTMYECKMX MOTepb NpW nepegadve Ten0BOM
3HEpPrMn OCyLLECTBAIAETCA B COOTBETCTBUM € rnaBoi |l HacToswero nopaakKa.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

19. KoppeKTupoBKa NoKasaTenel TEXHONOMMUYECKMX NOTEPb NPU Nepegadve TENI0BOW 3HEPTMU C
pacyeTHOM npucoeauHEHHOW TensnoBoW Harpyskol 50 [kan/u (58 MBT) n Bbllue AnA nepuoaa
pPeryiMpoBaHMA  OCYLLECTBAAETCA MNPUBEAEHUEM YTBEPXKAEHHbIX HOPMATUBHbLIX 3SHEPreTUYECKUX
XapPaKTEPUCTUK K MPOrHO3MPYEMbIM YCIOBMAM Nepruoaa peryanpoBaHmnA cornacHo nyHktam 20, 21 un 22
HACTOALLEro NopAaKa.

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

20. PacyeT oxKnaaembix 3HaYeHU nokasartesna "notepu ceTeBon BoAdpl" B YaCTU TEMJIOBbIX CETEN,
HAaXo4AWMXCA B 3KCMIYAaTaUMOHHOM OTBETCTBEHHOCTU TEMJIOCETEBON OpraHM3auuu, Ha nepuog,
peryinpoBaHna MNpu NAaHUPYEMbIX W3MEHEHUAX Ob6beMOB TENMOBbIX CeTell B pasmepax, He
MPEBbLILAOWMX YKA3aHHbIX B MyHKTe 17 HacToAWEero nopsaaka, OXKWOaemble 3HAYeHMA MoKasaTens
"notepu ceteBol BoAbl" AoNycKaeTcs onpeaensTts No popmyne:

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

Jj1aH
SUM V
JiaH HOPM cp.T
G = G X ——————————— , (26)
cB cB HOPM
SUM V
cp.T
Jj1aH
TOe G - OXMIaeMele TOHOBEE [IOTEPU ceTeBOI BOIEL Ha nepmuon
IcB
perynmpoBaHusa, M3;
HOPM
G - TOIOBLIE I[OTEPM CEeTEBOM BOIH B TEIJIOBHIX CeETAX, HAXONAUMXCS B
cB

SKCHJ'IyaTaLLI/[OHHOIZ OTBETCTBEHHOCTM TEIJIOCEeTEeBOM opraHmMz3auuM, B COOTBETCTBUM C
SOHEPTEeTUYECKMMM XapaKTepucTmMKaMmy, M3;

J1aH

SUM V - OXMIaeMBlM CyMMapHBI CPeIHeTOHNOBOM OOBEeM TEeIJIOBEIX ceTeM, M3;
cp.T
HOPM

SUM V — CyYMMAapHEM CpemHeTONOBOM OOBEM TENJIOBEIX CeTelM, HaxOoOauMXCcsS B
cp.T

SKCIIJIyaTalMOHHOM OTBETCTBEHHOCTM TEIUJIOCETEBOM OpraHmM3alMuM, NPUHATHM OpKU

paspaboTke BDHEPTEeTUUECKMX XAPaKTepucTuk, M3.

21. PacuyeT 0XnOaemblXx 3HAYEeHWI nokasaTena "Tensosble NoTepu" Ha nepuoa peryaupoBaHuA
NPy NAAHUPYEMbIX M3MEHEHMAX MaTepuanbHON XapaKTepUCTUKM TemnaoBbiX ceTel TenaoceTeBoi
OpraHM3aLMm, a TaKKe CpeaHeroaoBbIX 3HaYeHMI TemnepaTypbl TENNOHOCUTENA U OKPY»KatoLwwei cpeabl
(HapyXHOro BO34yXa WAM TPyHTA MPU U3MEHEHUW T[Ay6UHbI 3an0XKeHWUA TenaonpoBoAoB) Ha
NpeacToAWMIA Nepuos PeryiMpoBaHMA B pPasMepax, He MPeBblWaloWwmMX YKasaHHbIX B MyHKTe 5



HaCToALLEro nopAAKa, PeKoOMeHAyeTcs NpPoM3BOAUTb Pa3fie/ibHO MO BMAAM TEM/OBbIX MOTepb (4epes
TEeNA0U30/ALUMOHHbIE KOHCTPYKLMN U C NOTEPAMU ceTeBOM BoAbl). MpM 3TOM NnaHUpyemble TeNAoBble
notepu uvepes Tens0U30/ALMOHHbIE KOHCTPYKUMM TPyObOMpPOBOAOB TEM/IOBLIX CETel onpeaenatoTcs
pasgenbHo A8 HaA3eMHOW M NOA3eMHOM MPOKAAAKMN.
(B pea. MpuKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

21.1. PacyeT oxmagaembix Ha Nepuog peryampoBaHUA cpeaHerofoBbiX TENJOBbIX NOoTepb vyepes
TEN/ION30ALMOHHbBIE KOHCTPYKLUMM TENNOBbIX CETEN OCYLLECTBAAETCA N0 GOPMyIam:

O1A y4acTKOB NOA3EeMHOM NPOKAALKM:

Jj1aH Jj1aH
t + t
Jj1aH n.cp.r o.cp.T JjaH
SUM M X (——mmmm e -t )
JIaH HOPM nons 2 rp.cp.T
0 =0 K S oo ;27
TII.NOO3 TII.NIOA3 HOPM HOPM
t + t
HOPM on.cp.r o.cp.T HOPM
SUM M X (—mmmmm e -t )
nongsr 2 rp.cp.rT
njaH
roe Q - OXMIaeMble Ha I[epuol PpPerylMpOBaHUs CPEeOHETONOBBEIE TEIJIOBHE
TII.NOO3
[IOTEepM Yepes M3O0JSLMIO [0 ydJyacCTKaM [IOL3EeMHOM MNPOoKJanku, I'kaj/dy;
HOPM
Q - HOPMaTWBHEIE (B COOTBETCTBMUU c SHepreTudeCKUMMI
TII.NOO3
XapaKTepUCTMKaMM) CPEeIOHETONOBEE TEIUJIOBBEIE IIOTEPM Yepes M30JAUMIO 10 ydacTKaM
[IOO3eMHOM MNpokJanmkyu, I'kaj/4;
J1aH
SUM M - oxmumaeMmas Ha Iepuol PperyJIMpOBaHMs CyMMapHas MaTepualbHas
noxns
XapaKTepUCTMKa y4YaCTKOB TEIJIOBEIX CeTel IION3eMHOM MNPpOoKJIamku, M2;
HOPM
SUM M - CcyMMapHas MaTepualibHas xXapaKTepucTrKa Y4YaCTKOB  TEIJIOBEIX
nonsr
ceren IOO3EMHOM IPOKJIAOKMU Ha MOMEHT pa3paboTku SHEepTreTUYEeCKUX
XapaKTepPUCTUK, M2;
J1aH J1aH J1aH
t ' t ’ t - OoXMaeMele Ha nepmon peryamMpoBaHmusa
o.cp.r o.cp.T Tp.Ccp.T

CpeOHeTONOBEE TeMIepaTypE CeTeBOM BOIE B MNOoJamlMX M OOpPaTHHX TPyOONpoBOmax
U TPpYHTa Ha CpenHel TJybuHe BaJIoXeHMs TeNJonpoBomos, °C;
HOPM HOPM HOPM
t , t , t - CpeIHeTroIOBHEe TeMIlepaTypel CeTeBOM BOIH B
on.cp.r o.cp.T o.cp.T
nojamomyx ¥ O0OpaTHBEIX TPyOONPOBOIAX UM I'PyHTA Ha CpelHeM IJiyOMHe 3aJjlOXKeHUS
TEMJIONPOBOAOB, MNPUHATHE MNPV pa3paboTKe BHEPTeTUUECKMX XapaKTepucTuk, °C;

[N1A Y4aCTKOB HaA3E€MHOM NPOKNAAKM:
(paspenbHoO No nogatowmum 1 06paTHbIM TpybonpoBoLam)

iaH iaH
t + t
iaH n.cp.r o.cp.T J1aH
SUM M X (-————— == -t )
J1aH HOPM Hans 2 H.B.Cp.T
Q =0 Dt , (28)
TII.Hans3 TII.Hans3 HOPM HOPM
t + t
HOPM on.cp.r o.cp.r HOPM
SUM M X (—m—mmmmmm -t )
Hans 2 H.B.Cp.T
JIaH
roe Q - OXmMIOaeMele Ha I[eprol pPeryJMpOBaHMS CPEIHETOIOBHE TEIJIOBEI

TII.Hamns



IOTepM Yepes M30JAUMI0 10 ydYacTKaM HaI3eMHOM MNPOKJIaZKM CyMMapHO IO IIOIaplyM

1 ofBpaTHEM TpybompoBomam, I'kaj/4y;

HOPM

Q - HOPMaTMBHEE (B COOTBETCTBUU c SHepreTndeCKUMU

TII.Hans

XapaKTepPUCTMKaMM) CPeIHEeTOHNOBEE TEeIJIOBHIE MNOTEPM dYepes M3O0JIALMIO IO ydacCTKaM

HAO3EMHOM MNPOKJIAaAKMY CYMMapHO IO MOIaluMM M OOpaTHHM TpyOomnpoBomaMm, I'kaj/u;
JIaH

SUM M - oxXmmaeMmasa Ha nepmos peryamMpoBaHMUA CyMMapHasa MaTepuajibHas
Hans

XapaKTepUCTMKa Yy4YaCTKOB TEIJIOBHIX CeTeM Hal3eMHOM MNPOKJIanKy, M2;
HOPM

SUM M - CcyMMapHasa MaTepMralibHada XapakTepnucTrKa Y4aCTKOB  TEeIJIOBBIX
Hans

ceren HaOs3eMHOMU IPOKJIaIKU Ha MOMEHT pa3paboTku SHEepreTUd4eCKOn

XapaKTEePUCTUKM, M2;

JIaH

t - oxXmpmaeMas Ha I[epuon peryJMpOoBaHMsa CpedHeromoBas TeMIepaTypa

H.B.Cp.T

HapyXHOTO BO3dyXa, _C;

HOPM

t - CcpemHeromomas TeMIepaTypa HAapyXHOIO BO3Adyxa, NIpMHATAs OpU

H.B.Cp.T

COCTaBJIeHUM DHEPTreTMUYeCKux xapakrepuctuk, °C.

21.2. PacyeT O)uMAaemblXx Ha Nepuos perympoBaHMA CpeaHerogoBbiX TensioBblX MNOTEpb €
noTepAamMM CETEBOM BOAbI OCYLLECTBAAETCA NO popmyne:

nJjaH
G
nJjaH TII.IICB JiaH JjiaH
Q = C x po X —mmm——————= x (bt + (1 - b)t -
TB.IICB cp n o.cp.r o.cp.T
ron.pad
nJ1aH -6
-t ) x 10 , (29)
X.Cp.T
J1aH
roe Q - OXMIaeMble Ha I[epuol] peryJIMPOBaHMS CPEeOHEeT'OIOBHE TeIlJIOBHE
TII.TICB
oTepu C NOTepAaMM CEeTeBOM BOmb, I['kaj/u;
C - ymeJbHas TEeNJOEMKOCTbL CEeTeBOM BOIH, npMHMMaeMas paBHOM 1 Kkaj/KT
°c;
po - CcpemHeromoBas IIJIOTHOCTL BOIHE, OlpelejysgeMas IIPpM CpPeOHEeM 3HAYeHUU
cp

OXMIAEMEIX B IE€PUOL PeryJMPOBAaHMSA CPEeNHETOIOBLBIX TEeMIepaTyp CETEeBOM BOIE B
nomammyx U OBPATHHEX TpybompoBomax, Kr/m3;

nJjaH
G - OXMIOaeMble Ha [epMrol PEeryIMpPOBAaHMSA TOIOBHE I[IOTEPM CEeTEeBOM BOIH
TII.IICB
B TENJIOBBIX CETAX, BJKCIUIYaTUPYEMHX TEIJIOCETEBOM OpraHM3alLMel; OIPenesIsioTCs
no dopmyse (26), wm3;

n - oxmpmaeMmas Ha I[epron pPeryJIMPOBAaHUA NPONOJIXMTEJIBHOCTL PaBOTH
ron.pab
TEenJIOBOY CeTu B Tonoy, 4Y;
J1aH
t - oxmumaeMas Ha I[epuoln pPeTryIyMpOBaHMSA CpeIHeIromoBas TeMmIepaTrypa
X.Cp.T
XOJIOOHOM BOIHL, nocrTynamouemn Ha VCTOUHMK TEIJIOTH IJig TI[OATOTOBKM U
UCIMOJIb30BaHMA B KadecTBe MNOINMTKM Temjosolt cetm, °C.
21.3. OxmnaeMble Ha I[epuon peTryJIMpoOBaHMS CyMMapHHE CpenHeI'OIOBHE
nJiaH
TEIJIOBEIE INOTepM Q , Tkasn/u, onpenenswrcsa no dopMmye:
TII
nJaH nJaH nJiaH nJaH
0 =0 + 0 + 0 (30)

TII TII.IIOO3 TII.HaO3 TII.IICB



22. PacyeT OXMAaeMbiX Ha Mepuog PerysMpoBaHUA 3HauyeHUI nokasatens "yaenbHbl pacxog,
3/1eKTPO3Heprumn".

Mpyv nAaHWpyembliX Ha Mepuom, PeryiMpoBaHUAa  U3MEHEHUAX  BAMAIOWMX  (aKTopoB,
NpPeaycMOTPEHHbIX NYHKTOM 17 HAcTOALWEro nNopaaKa, OXuAaaemble 3HAYEHWA MoKasaTena "yaenbHbli
pacxos 3MeKTPoaHeprun" onpeaenarnTca A8 KaXkAoW W3 XapaKTepHbIX TeMMepaTyp HapyXKHOro
BO34yXa, MPUHATLIX NPU pa3paboTKe 3HepreTMYecKUX XapakTepucTmk. C Lenblo YyNpoLLEHMA PacyeTos
[OOMyCKaeTcA onpeaeneHve MAaHUPYEMOrO Ha Nepuos  PeryiMpoBaHWA  yAeNbHOro  pacxoja
3NIEKTPO3HEPINUN TONBKO MpPU TemnepaType HapyXKHOro BO34yXa, COOTBETCTBYIOLLEM TOYKE W3/I0Ma
YTBEPKAEHHOIO TemnepaTypHOro rpaduka. B 3Tom cnyvyae 3HAYEHWA NAAHMPYEMOro MNOKasaTens
"yOenbHbIN pacxos 3NEeKTPO3HepPrun” MNpu ApYyrux XapaKTepHbIX TemnepaTypax HapyXHOro BO3ayxa
CTPOATCA Ha HOPMATUBHOM rpadmKe MapannenbHo AMHUU U3MEHEHUS HOPMATMBHOIO MOKasaTens Ha
OAMHAKOBOM PACCTOAHUM, COOTBETCTBYIOLLEM PACCTOAHUIO MEXAY 3HAYEHUAMW HOPMATUBHOIO U
0XXMOAEMOTO0 YAEeNbHOMO PAacxoAa 3/1eKTPOIHEPTMU B TOUKE U3/IOMA.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

3HaueHMKe [1JIaHUPYEMOT O Ha Iepuon peryJMpoBaHMsa YHEJBHOTO pacxona
Jj1aH
3JIEKTPODHEPTUM B TOYKE M3JIOMa TEeMIepaTypHOTo Irpadmrka 3 , KBT -u/T'kaj,
n

omnpenessgeTcsa no dopmyse:

nJjaH
W
nJjaH TC
3 = TToTTT oo ’ (33)
n nJjaH
Q
cT
rhe:
nJjaH
W - oxmpmaemas Ha rnepuom PerynmMpoBaHmnsg cyMMapHas BJIeKTpuYecKasd
TC
MOIIHOCTBL, MCIIOJIb3yeMas MNP TPaHCIOPTE M paclpenesieHMM TEIJIOBOM BSHepIruy, Ipu
TeMIeparType HapPYXHOT'O BO3Iyxa, COOTBETCTBYWINEN M3JIOMy TeMIepaTypHOT'O

rpaduka, BT.

[na pacueta CyMMapHOW 3NEKTPUYECKOW MOLLHOCTM BCEX 3/1eKTpoABuraTesieit HacocoB
Pas/NIMYHOTO Ha3Ha4YeHMs, Y4YacTBYIOLWMX B TPAHCNOPTE W pacnpedeneHnun TennoBON 3Hepruwu,
pekomMeHayeTca UCNoNb3oBaTb GOPMYybl, NPUBEAEHHbIE B AENCTBYIOWMX METOAMKAX MO COCTaB/AEHMIO
3HEpreTUYeCKMX XapaKTEPUCTMK ANA CUCTeM TpPaHCNopTa TEMN/j0BOW 3HEPrMn W  onpegeneHus
HOPMaTMBHbIX 3HaYeHWUI NoKasaTenen GyHKLUMOHMPOBAHNA BOAAHbIX TEN/IOBbLIX CETEN, a TaKKe rnassbi |l
HacToALEero MopsaKa, C NOACTAaHOBKOW B HWUX MAAHMPYEMbIX Ha Mepuod PeryanpoBaHMA 3HaUYEeHWUN
pacxo40B M COOTBETCTBYIOWMX HANOPOB CETEBOM BOAbI, a TaKKe KO3pPULMEHTOB NONE3HOro AeNCTBUA
HaCcOCOB W 371eKTpoABUraTenei.

(B peq. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

IV. CTpyKTypa 1 COCTaB AOKYMeHTaLum
no pacyeTam M 060CHOBAHNIO HOPMATUBOB TEXHOIOTUYECKMX
noTepb Npu nepeaaye TENN0BOM SHEPIUM

23. B cocTaB AOKYMEHTALMM NO HOPMATUBAM TEXHOJIOTMYECKUX MOTEpPb NpU nepeaye TensI0BOM
3HEeprumn BXoanT:

obwme cBeaeHusA 06 aHeprocHabKatowwel (TensoceTeBol) OpraHM3aLmm, COCTaB/eHHbIE COMNAacHO
0bpasuy, npueegeHHOMY B MPUNOKEHUN 7 K HAaCTOALEMY NOPALKY;
(8 pea. Npukasa MuHaHepro Poccum ot 10.08.2012 N 377)

0oblWan XapaKTepuUCTMKa CUCTEM TenaocHabXeHusa, CocTaBleHHas cornacHo o6pasuy,
npuseaeHHOMY B [PUNOKEHNN 8 K HACTOALLLEMY MOPAAKY;
(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

06Lan XapaKTepucTMka CMCTEM TPaAHCMOPTa W pacnpegenieHns TensjaoBoW SHeprumn (TennoBsbix
ceTelt), cocTaBneHHasa cornacHo obpasuy, npmeegeHHOMY B MPUNOKEHNN 9 K HacToALLEMY NOPAAKY;



(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

NUCXOAHbIe AaHHble ANs pacyeTa HOPMaTMBOB TEXHOJIOMMYECKUX NOTEPb, COCTaB/IEHHbIE COMIacHO
o06pasLy, npuBeaeHHOMY B [TPUAOKEHMM 6 K HACTOALLEMY NOPALKY;
(B pea. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

SHepreTMYeckMe XapaKTepPUCTUKM  TEnsoBblIX CeTell AAA  CUCTEM  LLeHTPasiM30BaHHOro
TenNocHabXeHua ¢ npucoeauHeHHoM Tennosoi Harpyskon 50 M'kan/u (58 MBT) n 6onee;

pe3y/bTaTbl SHEPreTMYeckux obcnenoBaHN TENIOBbLIX CETEN, IHEPreTUYECKUI NacnopT TEN/I0BOM
CETU, COAEPIKALLNIN TONJIMBHO-IHEPreTUYECKUI BanaHC U NepevyeHb MepPONPUATUI, HanpaBaEHHbIX Ha
COKpallleHMe 3aTpaT 3HepropecypcoB npuv nepefadye TenjoBon 3Heprun (sHeprocbeperaroLmx
MepPOoNPUATUIA, MEPONPUATU NO COKPALLEHWNIO pe3epBa TENI0BO S3KOHOMUYHOCTH);

pe3ynbTaTbl pacyeTa HOPMATMBOB TEXHOJIOTMYECKMX MOTEPb MPM Nepefayve TENIOBOW SHeEPruwm,
COCTaBJ/IEHHble cornacHo obpasuy, npusegeHHomy B MpunoxeHnn 10 K HacToALLEMY NOPAAKY;

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

daKTMYecKMe 3aTpaTbl 3SHEPropecypcoB 3a MNepuoabl, NpeaLecTByoWmne pPeryampyemomy,
COCTaBJ/IEHHble cOrnacHo obpasuy, npueeaeHHOMY B NpuaoxeHun 10 K HacToALWweMy NOPAAKY;

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

pe3ynbTaTbl PACYETOB [MAPABAMYECKMX PEXMMOB PaboOTbl CUCTEM TenaoCHabKeHuAa ans
060CHOBAHMA HOPMATMBHbIX PAaCX0A0B TENJIOHOCUTENEN;

rnepeyvyeHb NPeasIOKEHUN (MeponpuUATUI) MO NOBbIWEHWUIO 3HEpreTMyeckon 3¢pPeKTUBHOCTU
paboTbl cMCTEM TpPAHCMOpPTa TEMI0BOM 3HEPrUMn, COCTABAEHHbIN COrnacHo obpasuy, NpMBeAeHHOMY B
MpunoxeHun 11 K HacToAweMy NOPAAKY;

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

naaH pa3paboTKM HOPMATUBHbIX IHEPreTUYECKMX XapaKTEPUCTUK TEMNIOBbIX CETEM.

24. PekomeHaaummn no opopMaeHUIO AOKYMEHTALMM MO HOPMATUBAM TEXHOJIOTMYECKUX MOTEpPb
npuv nepezave TenJA0BOM SHEPTUMN.

24.1. lokyMeHTauUMA N0 HOPMATMBAM TEXHOJIOFMYECKUX NOTEPb NPU Nepeaaye TENI0BOMN SHEPTUN
odopmnsieTcs B COOTBETCTBUM C TpeboBaHMAMM HaCTOSLWEro nopazka v bpoltopyetca B OTAe/bHble
TOMa (KHWUIK), Kak NpaBuIo, NO Kaxaol cucteme LeHTPaIM30BaHHOIO TeN/IOCHabXeHUs, HaceneHHoOMY
NYHKTY UK B LIEIOM MO 3HeprocHabatollei (TennoceteBoi) opraHusaumn. Mpu 3Tom Noja NOHATUEM
"cuctema UEHTPANN30BAHHOMO TEMJ0CHAOXeHMA" B HAcToALWEM MOpAAKe NMOHMMAETCA COBOKYMHOCTb
OAHOI0 MAN HECKOJIbKMX WUCTOYHMKOB TEMIOBOW 3HEpPruu, 06begMHEHHbIX eauMHON TENI0BOM CETbIO,
npefHasHavyeHHON AnA TENNOCHAbXeHWUa noTpebuteneit TennoBoi sHepruei, Kotopas GyHKLMOHMpPYET
C onpegeneHHbiM BWAOM TenaoHocuTena (nNap-KoHAEHcAaT Mo  napameTpam, ropadvas BoAa),
rMapPaBANYECKU U30MPOBAHHAA OT APYrUX CUCTEM, 418 KOTOPOW yCTaHAB/IMBAETCA e4MHbI TENI0BON U
MaTepuanbHbIn 6anaHc.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

24.2. B oTAe/bHYI0, KaK NPaBuao, NOCAEAHIO KHUTY (TOM) BpoLutopyroTcsa:

oblwme cBegeHna 06 aHeprocHabKatoLel (TennoceTeBoi) opraHn3aumm, CocTaBaeHHbIE COrIaCHO
ob6pasLy, npueaeHHOMY B [punoxKeHMe 7 K HacToALeMy NOPALKY;

(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

0bWwan xapaKTepucTMka cucteM TEennoCHAbXKeHuAa, COCTaB/ieHHass CcorfacHo obpasuy,
npueeaeHHoMy B [PUAOKEHUN 8 K HACTOALLEMY NOPSAKY;
(B pea. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

06lias xapaKTepuCcTMKa CUCTEM TPaAHCNOPTa M pacnpeseneHua TenoBOW sHeprumn (TensoBbix
ceTelt), cocTaB/ieHHasA cornacHo obpasuyy, NnpMBeaeHHOMY B MPUNOKEHMM 9 K HacTOALWEMY NOPAAKY;
(8 pea. MpurKasza MuHaHepro Poccum o1 10.08.2012 N 377)

pe3ynbTaTbl pacyeTa HOPMATMBOB TEXHOJIOTMYECKMX MOTEPb MPM Nepefayve TENNOBOM 3Hepruwm,
COCTaBJ/IeHHble cornacHo obpasuy, npuseaeHHomy B MpunoxeHun 10 K HacToALLEMY NOPAAKY;

(B pea. MpurKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

AMHaMMKA HOPMUMPYEMbIX NOKa3aTeel 3a rog, npeawecTsyowmii 6asosomy, 3a 6a30BbIN rog, Ha
TEKYLMI N peryanpyemblii rogbl No 06pasuam, NpMBeAEHHbIM B NPUIOKEHUN 5 HAaCTOALLErO NOPALKA;
(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

baKTMyecKMe 3aTpaTbl 3HEPropecypcoB 3a Mepuoabl, MNpeawecTByOWME peryimpyemomy
(nporHosMpyemomy) nepuogy, cocTaBiaeHHble cornacHo obpasuy, npusegeHHomy B MpunoxkeHun 10 K



HACToALLEMY NOPAOKY;
(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

nepeyeHb MpeasoXKeHuin (MmeponpusaTUiA) Mo NOBbIWEHUIO 3HepreTudeckon 3¢ EKTUBHOCTU
paboTbl cMCTeM TpaHCMOPTA TEMAOBOW 3HEPIrMW, COCTABNEHHbIN COrflacHO obpasyy, NpuBeAeHHOMY B
MpunoxkeHnn 11 K HacToALEMY NOPAAKY.

(B pea. MpurKkasa MuHaHepro Poccum o1 10.08.2012 N 377)

24.3. Kaxgan KHura (Ttom) opopmnsercs TUTYbHbIM IMCTOM COrnacHo obpasuy, NpuBeLeHHOMY B
MpunoxeHnn 12 K HactoAwemy nopsagky. TUTY/bHbIE IUCTbl KaXKAOW KHWUMM (TOMa) moAnucbiBatoTca
pyKoBOAMTENAMM (TEXHUYECKUMHM PYKOBOAMTENAMM) aHeprocHabatowen opraHu3aumm,
3KCMAyaTUpYOWeEen TenaoBble CETU COOTBETCTBYHOLWLEM CUCTEMbl TenaocHab»KeHus (HaceneHHoro
MyHKTa).

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

25. PekomeHZaumun no odopmaeHUIO pe3ynbTaTOB PacyeToB M O0OOCHOBAHMIO HOPMATUBOB
TEXHOJ/IOTMYECKMX NoTepb NpuBeaeHsbl B MpunoxkeHun 13 K HacToAweMy NOPALKY.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

Mpunoxkenue 1

K MopAgKy onpeaeneHus
HOPMaTUBOB TEXHOIOTMYECKMX
noTepb Npu nepegaye TenI0BOM
SHeprum, TenjaoHocuTens

HOPMbI
TENJIOBbIX MOTEPL (NJIOTHOCTU TEN/IOBOIO NOTOKA)
TENJIOMNPOBOAAMMU, CIMTPOEKTUPOBAHHbLIMW B NMEPUO/L,
C 1959T1.MN0 1989 I. BKMMOYNTE/IbHO



HOpMEI TEIJIOBEIX NOTEPL TPYyDOONPOBOLOB BHYTPM IOMEUEHUN

C pacyeTHOM TeMIepaTypol Bosayxa t = +25 °C
H
Y CJIOBHBEIM TeMnepaTypa TemnjgoHocuTensa, -C

oraMeTp, 50 75 100 125 150 | 200 250 300 350 400 450

MM TernjoBele OTEPM, KKaJl/4M
25 12 20 28 35 43 58 74 90 105 120 136
40 13 22 31 40 49 65 84 102 119 136 154
50 14 23 32 43 53 70 90 108 127 145 165
65 15 26 37 49 58 78 99 120 141 162 183
80 16 27 39 52 62 82 105 126 149 170 193
100 22 34 45 57 68 90 113 137 160 182 205
125 27 40 53 65 76 101 126 152 176 201 226
150 31 45 60 72 84 112 140 166 192 220 247
175 35 50 66 80 93 124 153 182 212 242 273
200 38 52 70 85 100 132 165 196 227 260 290
250 42 59 78 95 111 146 183 218 253 289 323
300 45 65 85 104 122 160 200 240 278 317 355
350 50 70 92 112 131 175 218 260 300 344 385
400 53 75 98 120 140 190 235 280 322 370 415
450 60 83 109 133 155 205 253 303 349 400 448
500 66 90 120 145 170 220 270 325 375 430 480
600 82 110 140 170 195 253 310 370 425 485 540
700 95 125 160 190 220 280 340 405 470 530 590
800 110 145 180 220 250 315 380 445 515 580 645
900 135 165 205 240 275 345 415 480 555 625 695
1000 150 190 225 265 300 370 450 525 600 670 745
1400 210 260 300 350 400 500 585 680 780 870 970

HOpMBI TEIIJIOBEIX IIOTEPhb M3OJIMPOBAHHBIMM TEIIJIOIIPOBOOAMM
Ha OTKPEITOM BO3OyXe C pacquHoﬁ TeMHepaTypoﬁ HapyXHOTI'O

BO3Oyxa t

HB

- +5

°C

Tabnmua 1.1

Tabnvua 1.2



Y CJIOBHHEM PasHoOCTb TeMIepaTyphl TENJIOHOCUTEJS M HapPyXHOTO BO3OyXa, °C
IovaMeTp, 45 | 70 ] 95 | 120 | 145 [ 195 | 245 | 295 345 395|445
MM TemnyioBLHE MNOTEpPM, KKaji/uM
25 15 23 31 38 46 62 77 93 108 124 140
40 18 27 36 45 53 72 90 108 125 144 162
50 21 30 40 49 58 78 96 115 134 153 173
65 25 35 45 55 66 86 108 128 148 170 190
80 28 38 50 60 71 93 114 136 158 180 202
100 31 43 55 67 77 101 125 148 172 195 218
125 35 48 60 74 85 111 136 162 188 212 239
150 38 50 65 80 94 120 148 175 205 230 260
175 42 58 73 88 103 130 162 192 223 250 280
200 46 60 78 95 110 140 175 208 240 270 302
250 53 70 87 107 125 160 198 233 268 305 340
300 60 80 100 120 140 180 220 260 300 340 380
350 71 93 114 135 156 199 240 283 326 370 410
400 82 105 128 150 173 218 260 306 352 398 440
450 89 113 136 160 185 235 280 330 375 420 470
500 95 120 145 170 196 245 300 350 400 450 500
600 104 133 160 190 218 275 330 385 440 500 555
700 115 145 176 206 238 297 358 420 480 542 602
800 135 168 200 233 266 330 398 464 535 600 665
900 155 190 225 260 296 370 440 515 585 655 725
1000 180 220 255 292 330 407 485 565 640 720 793
1400 230 280 325 380 430 532 630 740 840 940 1040




HOprI TEIIJIOBEIX IIOTEPHh M3OJIMPOBAHHBIMM BOILAHBIMM TEIIJIOINIPOBOOAMNM
B HEIPOXOIOHBIX KaHaJlaxX M IIpun feckaHaJIbHOM IIpOoKJIagKe

C pacdyeTHOM TeMIepaTypoM I'pyHTa t =

+5 °C

p

Ha TUIyOMHE 3BaJIOXEeHUS TEIJIOIIPOBOIOOB

Y CIIOBHBIN HOpMBI TEIJIOBEIX MOTEPb TPyBOONpoBOIaAMM, KKaJI/ UM
ouameTp,
MM oOpaTHEIM 2-TpyOHOM 2-TpyOHOM 2-TpyOHOM
TPyBONIPOBOIOM IPOKJIAIKM IIPpK IPOKJIAIKM IIPU IPOKJIAIKM IIPU
IpM PasHOCTU pasHoOCTHU pPasHOCTU pasHoOCTHU
TeMrepaTyp TeMrepaTyp TeMrepaTyp TeMrepaTyp
TEeNJIOHOCUTEJIS U | TEenmJIOHOCUTENS U |TEeNJIOHOCUTEJS U | TEeNJIOHOCUTENS U
rpyHTa 45 °C rpyHTa 52,5 °C rpyHTa 65 °C rpyHTra 75 °C
(t =50 °C) (t = 65 °C) (t = 90 °C) (t = 110 °C)
2 1 1 1
25 20 45 52 58
50 25 56 65 72
70 29 64 74 82
80 31 69 80 88
100 34 76 88 96
150 42 94 107 117
200 51 113 130 142
250 60 132 150 163
300 68 149 168 183
350 76 164 <*> 183 202
400 82 180 <*> 203 219
450 91 198 <*> 223 241
500 101 216 <*> 243 261
600 114 246 <*> 277 298
700 125 272 <*> 306 327
800 141 304 <*> 341 364
900 155 333 <*> 373 399
1000 170 366 <*> 410 436
1200 200 429 482 508
1400 228 488 554 580
MpumeyaHuma:

Tabnnuya 1.3

1) oTmeYeHHble <*> 3HAYeHMs HOPM TEMJIOBbIX NOTEPb NPUBEAEHLI KAK OLEHOYHble B CUIY
oTcyTcTBMA B HOopmax COOTBETCTBYIOLIMX 3HAYEHUIA yAENbHbBIX YaCOBbIX TEM/IOBbIX NOTEPb MOAAMOLLMM
TPyb6ONpPOBOAOM OTMEYEHHbIX AMAMETPOB;

2) 3HaYeHUs yaenbHbIX YaCoBbIX TEMNI0BbIX NoTepb Tpybonposoaamu guametpom 1200 1 1400 mm
B CBA3M C OTCYTCTBMEM B Hopmax onpeaeneHbl 3KCTpanonaumen u NpuseeHbl Kak peKomMmeHayemble.



HOPMEI TEMNJIOBEIX NOTEPb M3O0JMPOBAHHBIMM [IapONPOBOOaAMU
¥ KOHIOEHCATOINPOBOINAMM B HEMNPOXOINHBIX KaHajlax
OpY pacdYeTHOM TeMIepaType TpyHTa t

= +5 °C
p

Ha I‘J'[y@I/IHe 3aJIOXeHMA TeIlJIOIIPOBOIOB

KonneHncaTonporon [Taponporon CyMMapHBEe [Taponporon CyMMapHBEe
TEeIJIOBLE TEeIJIOBLE
TeMnepaTypa TeMnepaTypa apa |[mnoTepm Opu |TeMiIepaTypa Napa |OoTepu Ipu
KOHIEeHCcaTa t = 150 °C 2-TpyBHOM t = 200 °C 2-Tpy6HOM
t = 70°C I IpoKJanKe I IpoKJanKe
K KOHIOEeHCAaTO— KOHIEeHCaTO-
npoBoma u npoBoma u
Iaponporona Iaponpoeona
YCJIOBHEIM | TEMJIOBHE | YCJIOBHEIM | TerioBee | (¢ = 150 YCJIOBHEIM | TernjioBee | (L = 200
ouaMeTp, |norepu, |IvaMeTp, |IOoTepH, I ouameTp, |norepn, I
MM KKaJ /UM MM xkaj/um | °C), MM xkaj/um | °C),
KKaJ/4M KKaJ/4M
20 21 25 49 70 25 6l 82
25 27 50 6l 88 50 75 102
50 33 65 68 101 65 84 117
50 33 80 73 106 80 90 123
50 33 100 80 113 100 98 131
80 41 150 96 137 150 116 157
100 45 200 115 160 200 139 184
100 45 250 131 176 250 158 203
100 45 300 1406 191 300 175 220
150 55 350 158 213 350 188 243
150 55 400 182 237 400 202 277
200 67 450 184 251 450 217 284
200 67 500 199 266 500 226 293
250 77 600 223 300 600 262 339
300 83 700 239 322 700 287 370

Tabnnua 1.4



HOPMEI TEMNJIOBEIX [OTEPb M3O0JIMPOBAHHEMM [apONpPOBOIaMMU

M KOHIEHCAaTOIIPOBOOaMM B HEIIPOXOIOHBIX KaHajJlax

IpM PacueTHOM TeMIepaType IpyHTa t =

+5
p

Ha TUIyOMHE 3BaJIOXEeHUS TEIJIOIIPOBOIOOB

°C

IIaponpoBon KonpmencarTonporon CymMMapHEle
TEeIJIOBEIE
TeMIepaTypa napa TeMnepaTtypa KOHIeHcaTa IoTepu Inpu
t = 250 °C t =70 °C 2-TpyBHOM
I K IpoKJaIKe,
KKaJI/uM
Y CJIOBHEI TEeMNJIOBLEIE YCJIOBHEI TEeMNJIOBLEIE
ouamMeTp, MM norepu, ovaMeTp, MM rnoTrepu,
KKaJ/um KKaJi/uMm
25 73 20 21 98
50 89 25 27 116
65 99 50 33 132
80 105 50 33 138
100 115 50 33 148
150 136 80 41 177
200 170 100 45 215
250 182 100 45 227
300 202 100 45 247
350 217 150 55 272
400 233 150 55 288
450 251 200 67 318
500 270 200 67 337
600 302 250 77 379
700 326 300 88 414

HOpPMEI TENJIOBEIX [OTEPb M3O0JIMPOBAHHEMM [apPONPOBOOaMM

M KOHIEHCAaTOIPOBOOaMM B HEIIPOXOOHBEIX KaHajJlax

IpM pacyueTHOM TeMIeparype IpyHTa t =

+5
p

Ha TUIyOMHE BaJIOXEeHUS TEIJIOIIPOBOIOOB

°C

I[laponporon KoHnzmeHcaTonporon CyMMapHBIe
TEemnJIOBLEE
TemnepaTypa mapa t = 300 °C TeMnepaTypa KOHIeHcaTa IoTepu npu
n t =120 °C 2-TpyBHOM
K IPOKJIaIKE,
KKaJi/uM
YCJIOBHEIMA TEeIJIOBLIE YCJIOBHEIMA TEeNJIOBLIE
oVaMeTp, MM norepu, ovaMeTp, MM noTepu,
KKaJ/um KKaJ/um
100 130 50 51 181
150 154 65 58 212
200 183 100 67 250
250 206 100 67 273
300 227 150 81 308
350 244 150 81 325
400 260 200 98 358
450 277 200 98 375
500 295 250 110 405
600 332 250 110 442
700 360 300 124 484

Tabnuua 1.4a

Tabnunuya 1.46



HOpMEI TENJIOBEIX [OTEPh M3O0JIMPOBAHHEMM MapONpPOBOIdaMMU
¥ KOHIOEHCATONPOBOIaMM B HENPOXOINHHX KaHajlax
IpY pPacyYeTHOM TeMIepaType I'pyHTa t = +5 °C
rp
Ha IJIyOMHEe 3aJIOXEHMS TeIlJIONPOBOOOB

[laponposBon KonmeHcaTonporon CymMMapHEIe
TEMNJIOBLEIE
TeMrnepaTrypa napa TeMrnepartypa KOHIeHcaTa noTepu npu
t = °c t =120 °C 2-TpyBHOM
I K IpoKJaIKe,
KKaJI/uM
Y CJIOBHEI TEeNJIOBEE Y CJIOBHEBIN TEeNJIOBEE
ovaMeTp, MM rnoTrepu, ouamMeTp, MM rnorepu,
KKaJI/uM KKaJI/uMm
100 160 50 51 211
150 188 65 58 246
200 221 100 67 288
250 254 100 67 321
300 279 150 81 360
350 299 150 81 380
400 316 200 98 414

Tabnuua 1.48

MpnnoxkeHune 2

K NopsAKy onpeaeneHus
HOPMATUBOB TEXHOIOTNYECKMX
noTepb Npu nepegaye TeN/I0BOM
3Hepruu, TenaoHocuTens

HOPMbI

TEN/IOBbLIX MOTEPbL (NJIOTHOCTU TEN/IOBOIO NOTOKA)
TENAOMPOBOAAMM, CIMTPOEKTUPOBAHHbIMW B MEPNO/,

C1990T.MN0 1997 I'. BRKMMOYNTE/IbHO



Tabnuua 2.1

Hopmbl Tennosbix NoTepb TPy6ONpPoBOA0B, PacnoNOMKeHHbIX
Ha OTKPbITOM BO3A4yXe

Y CIIOBHEI [IPOHOOIIXNTENIEHOCTE BKcmiyarauyu no 5000 u/ron [IPOIOOJIXMATEJIEHOCTL BKCIJyaTaunu 6osiee 5000 u/rox
OuaMeTp, MM BKJIOUYMTEIIEHO
TemnepaTypa TemyoHocurensa, -C
20 ‘ 50 ‘ 100 ‘ 150 ‘ 200 ‘ 250 300 350 ‘ 400 ‘ 450 ‘ 20 ‘ 50 I 100 I 150 |200 I 250 I 300
HOPMEI MJIOTHOCTM TEIJIOBOT'O [IOTOKA, KKaJl/uMm
25 5 13 24 36 49 63 77 93 109 128 4 11 22 32 45 57 71 8°C
40 7 15 28 42 57 74 90 108 128 149 6 13 25 38 51 66 82 9¢
50 8 16 31 46 61 78 97 116 137 158 6 15 27 40 55 71 88 1C
65 9 20 35 52 70 89 109 131 153 178 8 16 31 46 62 80 98 11
80 9 22 39 57 75 96 118 140 164 190 9 18 34 50 66 85 105 12
100 11 24 43 63 83 106 129 153 179 207 9 21 37 55 73 94 115 132
125 13 28 48 70 92 120 144 172 200 231 10 23 42 60 80 105 128 1E
150 15 30 54 77 101 132 159 188 220 253 12 26 46 66 88 115 141 1¢€
200 19 38 66 94 122 158 190 225 261 298 15 32 56 80 105 137 167 1¢
250 22 44 76 108 138 178 213 252 289 331 18 37 65 91 119 154 185 21
300 26 51 87 120 156 199 239 279 322 366 22 42 72 101 133 170 206 24
350 30 57 96 133 172 219 262 305 352 401 24 47 80 113 146 187 224 2¢
400 33 63 105 146 187 237 285 332 380 432 26 52 88 122 159 203 243 2¢€
450 35 69 114 157 200 256 304 354 405 460 28 56 94 131 169 217 259 3C
500 39 76 123 169 216 2717 326 380 435 493 31 61 102 143 181 233 277 32
600 46 86 142 194 248 314 372 429 490 554 36 71 117 162 206 263 312 3¢
700 52 98 158 215 274 347 409 473 538 608 41 79 130 180 227 290 343 3¢
800 58 110 176 239 304 384 452 520 592 667 46 89 144 183 251 319 377 42
900 65 121 194 263 334 419 494 568 644 725 51 97 158 218 274 348 410 477
1000 71 133 212 286 362 457 535 615 697 783 56 107 173 237 298 377 444 51
KpusomnuHeliHEIE HOPMEI MOBEPXHOCTHOM [JIOTHOCTM TEIJIOBOTO IOTOKA, KKaJj/uMm
IIOB—TU IOIMaMeTpOM
Gomee 1020 MM u 22 38 61 76 93 114 131 142 163 180 16 30 46 60 73 90 103 11
[IJIOCKME
Tabnuua 2.2
HOprITEHnOBHXHOTeprpy6OHpOBOAOB,paCHOROMEHHbM
B nomeweHnn n ToHHene
YCIIOBHBI [IPOOOJIKUTENIBHOCTE SKcIlyaTauymu no 5000 u/ron [IPOOOJIKUTEJIBHOCTE SKCIUlyaTaummu Gosiee 5000 u/rox

oraMeTp, MM BKJIIOUMTEJIEHO




TemnepaTypa TeryoHocuTess, °C
50 ‘ 100 ‘ 150 ‘ 200 ‘ 250 300 ‘ 350 ‘ 400 ‘ 450 ‘ 50 100 ‘ 150 ’ 200 250 ’ 300 ’ 350 ’ 400 4t
HOprI IIJIOTHOCTM TeIJIOBOT'O IIOTOKa, KKaJT/‘;{M

25 9 22 34 46 60 75 91 108 126 9 19 30 42 55 68 83 99 11

40 11 25 40 55 71 89 107 126 146 10 22 35 49 64 80 96 115 13

50 13 28 42 58 77 95 114 134 157 11 24 38 52 69 85 103 122 14

65 15 32 49 67 87 107 128 151 175 13 28 43 59 77 96 115 137 1c

80 17 35 53 72 93 114 138 162 188 14 30 46 64 83 102 123 145 1€

100 19 39 59 80 102 126 151 176 204 15 34 52 70 90 112 134 158 18

125 22 44 66 88 116 142 169 197 229 18 38 57 77 101 125 151 176 2C

150 24 48 73 98 128 156 185 216 249 21 42 63 84 112 138 163 192 22

200 31 60 89 118 154 186 220 257 294 25 51 76 101 133 163 194 224 2E

250 36 70 101 133 173 208 247 286 328 29 58 86 114 150 181 214 249 28

300 41 79 114 150 194 232 274 316 362 34 66 96 128 166 200 237 274 31

350 46 89 126 166 213 257 301 347 397 38 73 107 141 182 220 259 299 34

400 52 97 139 181 231 279 326 375 427 41 80 116 153 198 237 279 322 3¢€

450 55 105 149 194 250 298 348 400 455 45 87 125 163 211 253 297 342 3¢

500 61 114 162 209 270 321 374 429 487 49 94 134 176 227 272 318 366 41

600 70 131 185 238 307 364 423 483 548 58 108 154 200 256 306 357 410 4¢€

700 78 146 206 266 339 402 465 531 601 64 120 171 220 282 336 392 449 5C

800 88 163 228 294 375 443 513 584 660 72 133 189 243 311 370 429 491 55

900 98 180 251 323 411 484 559 636 718 80 146 207 266 340 402 467 533 6

1000 108 197 273 351 446 525 605 688 777 88 160 225 288 368 435 504 574 65

KpuBOIMHENHEE HOpMEI NMOBEPXHOCTHOM MJIOTHOCTM TEIJIOBOTO MOTOKA, KKaj/uM2

IOBEPXHOCTU

nMaMeTpoM 31 54,2 73,1 90,3 114 130 146 162 180 24,9 43 58,5 71,4 89,4 102 115 128 14
bojyiee 1020 mm

" IJIOCKME

MpumeyvaHume: Npu pacrnonoKeHum pr60I'IpOBOAOB B TOHHENE K HOpMam TeNnJioBbiIX NOTepb, nNnpuBeaeHHbIM B AaHHOVI T36/'IMLI,E, HEO6XO,EI,MMO BBOOAUTbL

KoapodumumeHT 0,85.
Hopmbl TennoBbix NoTepb Tpyb6oNpoBoA0B BOAAHOM TEN0BOM CETH
npu beckaHanbHOM npokKknagke
YCJIOBHEM HOpMEI MJIOTHOCTM TEIJOBOT'O MIOTOKA, KKaJ/4M
oramMeTp, IIPOOOJIXMTEJIBHOCTE OJSKCIIJIyaTalunun IIPOOOJIXMTEJIBHOCTE JSKCIJIyaTaluun
MM no 5000 u/rom BKIKOUMUTEJBHO 6osiee 5000 u/rTon
TPpyDOONIpPOBOL
10O ammmmn Io@paTHmﬁ atedsfoheliinzzi IoépaTHmﬁ 1o Iammmmn oOpaTHEIM Inonammmﬁ oOpaTHEM
TemnepaTypa TenjoHocurens, -C

Tabnuua 2.3



65 50 90 50 65 50 90 50
25 31 23 41 22 28 22 38 21
50 38 29 52 28 34 27 46 25
65 43 33 58 31 39 29 52 28
80 44 34 59 32 40 30 52 29
100 47 36 64 34 42 33 56 30
125 52 40 70 38 46 35 62 34
150 59 45 78 42 52 40 69 37
200 66 51 87 46 57 43 77 41
250 71 54 95 51 62 47 83 44
300 78 59 105 55 68 51 90 48
350 87 65 114 59 74 56 97 52
400 93 69 120 63 78 58 104 54
450 100 74 130 67 83 62 111 58
500 106 78 140 71 90 67 119 62
600 120 89 160 81 101 75 134 69
700 134 96 175 86 108 80 146 74
800 145 105 194 94 120 88 160 80
MIpriMeyaHue : npu NPpYIMEHEHUM B Ka4yeCTBE TEeIJIOM3O0JIALUMOHHOTO  CJIOS

NIeHONoNIMypeTaHa, beHONBHOTO MOPpOIJAcTa M HOoJNMMepOeTOHa BHAYeHUS HOPM

TEeIlJIOBBIX II0TEPDb

oJjis TpyDOONpPOBOIOB CJllenyeT OlIpenesyiaTh C koadduumentom K

IpMBEIeHHEIM B Tabimue 2.3a:

us

’

MaTepuan YCJIOBHEI IOMaMeTp TPyOONPOBOIOB, MM
TENJIOMUBOJIALMOHHOTO
cJjosa 25 - 65 80 - 150 200 - 300 350 - 500
Kosdduument K
n3

[IEHOMOJINYypPEeTaH, 0,5 0,6 0,7 0,8
beHOJIBHEIM NOPOIJIaCT

@JI

nonmMepBeToH 0,7 0,8 0,9 1,0

Tabnuua 2.3a



Hopmbl Tena0BbIX NOTEPb NAPONPOBOAOB M KOHAEHCAaTONPOBOLOB
npyW UX COBMECTHOM NPOKAaLAKe B HENPOXOAHbIX KaHanax

Tabnuua 2.4

YCJIOBHHM OMaMeTpP, HOPMEI IMJIOTHOCTM TEeIJIOBOT'O MOTOKAa, KKaj/um
MM nap I KOHI | rnap | KOHI | rnap | KOHI | nap | KOHI | nap | KOHI | nap I KOHIO
IIapoIrpoBoOn KOHIOeHCa— PacueTHas TeMIlepaTtTypa TeIllJIOHOCUTEeJIA, OC
TONPOBOL 115 100 150 100 200 100 250 100 300 100 350 100
25 25 24 19 31 19 42 19 52 19 66 19 82 19
30 25 25 19 33 19 45 19 56 19 71 19 86 19
40 25 27 19 34 19 46 19 60 19 76 19 90 19
50 25 29 19 37 19 53 19 66 19 82 19 97 19
65 30 33 22 44 22 60 22 73 22 90 21 107 21
80 40 38 23 47 23 64 22 77 22 95 22 112 22
100 40 40 23 51 23 68 22 83 22 101 22 120 22
125 50 45 25 55 25 74 24 90 24 110 24 130 24
150 70 48 28 59 28 80 27 97 27 119 27 146 27
200 80 56 30 70 30 92 29 112 29 135 29 158 29
250 100 63 33 77 33 102 32 123 32 151 32 177 32
300 125 69 35 86 34 114 34 137 34 164 34 192 34
350 150 76 40 93 39 122 39 147 38 176 38 206 38
400 180 81 44 99 43 131 43 157 42 188 42 219 42
450 200 87 46 107 46 138 46 167 46 200 45 231 45
500 250 93 52 114 52 147 51 178 51 213 51 247 51
600 300 104 58 126 57 164 57 196 56 234 56 269 55
700 300 113 58 137 57 177 57 210 56 250 55 289 54
800 300 122 58 148 57 191 57 227 56 - - - -
Tabnuua 2.5
Hopmbl TennoBbIX NoTepb TPY6ONPOBOAOB BOAAHBIX TENIOBbLIX CETEN
B HEMPOXOAHbIX KaHanax
Y CIIOBHEIZ HOpMEI MJIOTHOCTM TEIJIOBOTO IMOTOKA, KKaJj/uMm
IVaMeTp,

MM

NPOIOJIXNATEJILHOCTEL 3KCIJTyaTalun
no 5000 u/rom BKILOUMTEJIBHO

IPOIOJIKUTESILHOCTL BKCILIyaTalun
6osiee 5000 u/roxn




TPYyOONnpoOBOL

1o nammmn oBpaTHBIN 1o nammmn oBpaTHEI o nammmn oBpaTHEI o oaommn oBpaTHBI 1o aommn oBpaTHBI o naommn oBpaTHBI
TemnepaTypa TerjoHocuTress, °C
65 50 90 50 110 50 65 50 90 50 110 50
25 15 10 22 9 27 9 14 9 20 9 24 8
30 16 11 23 10 28 9 15 10 21 9 26 9
40 18 12 25 11 31 10 15 11 22 10 28 9
50 19 13 28 12 34 11 17 12 24 11 30 10
65 23 16 33 14 40 12 20 14 29 13 34 11
80 25 17 35 15 44 13 22 15 31 14 38 12
100 28 19 40 16 49 15 24 16 35 15 41 13
125 29 20 42 17 52 15 27 18 36 15 43 14
150 33 22 46 19 56 16 28 19 38 16 47 15
200 41 27 57 22 71 20 34 23 46 19 58 18
250 46 30 65 25 80 22 39 26 55 22 66 20
300 53 34 75 28 89 24 43 28 60 24 72 22
350 58 38 80 29 101 25 47 32 65 26 81 22
400 65 40 94 32 106 26 50 33 71 28 87 24
450 66 42 96 34 116 28 58 37 80 31 92 25
500 76 46 108 37 144 28 58 38 84 33 101 28
600 84 50 120 39 147 30 68 43 94 35 114 29
700 92 54 140 40 159 33 77 47 108 37 130 32
800 112 62 156 41 183 36 86 52 120 39 140 34
900 119 65 163 49 201 38 91 57 130 46 160 37
1000 131 67 171 51 214 42 101 61 136 49 165 40
1200 159 74 221 57 258 46 124 68 159 55 197 45
1400 175 77 244 59 277 50 131 71 181 58 217 48
MpunorkeHue 3
K NOpAAKY onpeaeneHna
HOPMaTNUBOB TEXHO/TOTNYECKUX
HOTeprpMHepEAaHETEHHOBOﬁ
9HEepPrmn, TeN10HOCUTENA
HOPMbI

TEN/IOBbLIX MOTEPbL (MJIOTHOCTU TEN/IOBOTO NMOTOKA)
TENAOMPOBOAAMM, CITPOEKTUPOBAHHbIMW B MEPNOL,
C 1998 1. MO 2003 I. BKIKOYNTESIBHO




Tabnuua 3.1

HopMmbl TENI0BbLIX NOTEPb TPYHONPOBOA0B, PACNONOMKEHHbIX
Ha OTKPbITOM BO3AyXxe

Y CIJIOBHEIM araMeTp, HpOI[OH)KVITeHbHOCTb SKCIJIyaTaunm HpOHOH)KVITeJTbHOCTb SKCIUIyaTalunm

MM no 5000 u/rTonm BRIOUMTEJIBHO Bosiee 5000 u/rTonm
PasHOCTL TeMIepaTyp TelJIOHOCUTENA U HapyXHOTo Bo3dyxa, -C
15 45 95 145 195 245 295 345 395 445 15 45 95 145 195 245 295 345 395 445
HOpMI::I IIJIOTHOCTM TeEIlJIOBOT'O IIOTOKAa, KKa_H/LIM

25 4 10 20 29 40 55 64 77 89 105 3 9 17 26 36 46 57 69 82 95
40 6 13 23 34 46 61 74 89 105 122 4 10 21 31 41 53 66 80 95 110
50 6 14 26 38 50 65 80 95 112 130 5 12 22 33 45 57 71 86 101 117
65 7 16 29 43 58 73 89 108 126 146 6 13 25 38 50 65 79 95 113 131
80 8 18 32 46 6l 79 96 115 135 156 7 15 28 40 53 69 85 102 120 139
100 9 20 35 52 69 87 106 125 147 170 8 16 30 45 59 76 94 112 131 151
125 10 22 40 57 76 98 119 141 164 190 9 19 34 49 65 85 104 124 145 167
150 13 25 45 63 83 108 131 155 181 207 9 21 38 53 71 94 114 135 157 181
200 15 31 54 77 101 130 156 185 214 244 13 26 46 65 85 111 135 159 186 212
250 18 36 62 89 114 146 175 206 237 272 15 30 52 74 96 125 150 177 205 235
300 22 41 71 99 128 163 196 229 264 300 17 34 58 83 108 138 167 195 225 258
350 25 46 79 109 141 180 215 250 288 329 20 39 65 91 119 152 181 213 246 280
400 27 52 86 120 153 194 233 273 311 354 21 42 71 99 129 164 196 230 265 302
450 29 57 93 128 164 210 249 291 332 378 23 46 76 106 138 175 210 244 281 321
500 32 62 101 139 177 227 267 311 357 404 25 50 83 116 147 189 224 262 300 342
600 38 71 116 159 203 257 304 352 402 454 29 57 95 131 167 213 253 294 336 382
700 42 81 130 176 225 285 335 388 441 499 34 65 105 145 184 235 278 323 369 417
800 47 90 144 196 249 316 371 427 485 547 37 71 116 148 204 259 305 353 403 456
900 53 100 159 216 273 343 405 465 528 594 41 79 128 176 222 282 332 384 438 494
1000 58 109 175 235 297 374 439 504 571 642 46 87 140 192 241 305 359 415 471 531

KpmBONMHENHEE MTOB—TU HOpMBI MOBEPXHOCTHOM IJIOTHOCTM TEIJIOBOTO I[IOTOKA, KKaj/um2

oaMeTpoM OoJiee
1020 MM 1 OiOCKME 18 |31 ][50 Je2 [77 [94 108 [116 [134 [147 [4 24 [38 49 [59 [73 |83 [94 [105 [115

Tabnuua 3.2

HopMmbl TeNN0BbIX NOTEPb TPYHONPOBOA0B, PACNONOMKEHHbIX
B MOMELLEHNN U TOHHeNe



Y CJIOBHHEM HpO,JIOJ'DKI/ITeJ'IbHOCTb SKCIlJIyaTaunum HpOJIOJ'DKI/ITeJ'IbHOCTb SKCIJIyaTaumum
IoyamMeTp, MM no 5000 u/ronm BRIIOUUTEJLHO Gosee 5000 u/Tox;
TeMnepaTypa TenjgoHocurens, -C
50 [100 [150 [200 [250 [300 [350 [400 [450 [50 [100 [150 J200 [250 [300 [350 [400 [450
HOpMEI IMJIOTHOCTM TEIJIOBOTO [OTOKAa, KKaJ/um
25 8 17 27 37 48 60 73 86 101 |7 15 24 34 44 54 |67 79 93
40 9 20 32 44 57 71 85 101|117 |9 18 28 40 51 64 |77 92 108
50 10 |22 34 46 61 76 91 108 |126 |9 19 30 42 55 68 |83 98 114
65 12 |26 40 53 70 85 102|121 |140 |10 22 34 47 62 77 |92 109 |127
80 14 |28 43 58 74 91 110 |129 |151 |11 24 37 51 67 82 |98 116 |136
100 15 |31 47 64 82 101 120 |141 [163 |12 27 41 56 72 89 |108 |126 |146
125 17 |35 53 71 93 114 [135 |157 |183 |15 30 46 62 81 |100 |120 |[141 |163
150 19 |39 58 78 102|125 |148 |173 [200 |16 34 50 67 89 |110 |131 |[154 [177
200 25 |48 71 95 123 149 |176 |206 [236 |20 40 60 81 |107 |130 |[155 |180 |207
250 29 |56 81 107 |138 |167 |198 [229 |262 |23 46 69 91 |120 |145 |171 [199 |229
300 33 |64 91 120 [155 186 [219 [253 [290 |27 53 77 |102 |132 |160 |[189 |219 |252
350 36 |71 101|132 |170 |206 |[241 |278 |316 [30 58 85 |113 |146 |[176 |207 |239 |273
400 41 |77 112 |144 |185 |223 (261 |300 |341 |33 64 93 |122 [158 |190 [223 |257 |294
450 44 |84 119 |155 |200 [239 [279 |320 |364 |36 70 |100 |131 [169 |202 [237 |273 |[313
500 49 |91 129 |167 |216 |[256 |[299 [343 [390 [40 75 |108 |141 |[181 |218 |[255 |293 |[334
600 56 |105 |148 |191 |246 |291 |339 [387 439 |46 86 |123 |160 [205 |245 |286 [329 [373
700 63 | 117 |164 |212 |271 |[322 |372 |425 |481 |51 95 |137 |176 |225 |269 |314 |[359 |408
800 71 |131 |182 |236 |300 |354 |410 |[467 |528 |58 |[107 |151 |194 [249 |296 |343 [393 |[445
900 78 |144 |201 |258 |329 |387 |447 |[509 |574 |64 |[117 |166 |212 [272 |[322 |374 |427 |483
1000 86 |157 |218 |280 |357 |421 [484 |[550 621 |71 |128 |181 [246 |294 |348 |402 [459 |521
KpMBOJ'IMHeIZHI:Ie HOprI HOBerHOCTHOI?'I IIJIOTHOCTNM TEIlJIOBOI'O IIOTOKa, KKaJ’I/‘:IM2
OBEPXHOCTHM 25 [43 58 72 91 104 [117 [129 [144 [20 [34 46 57 71 82 92 102 [114
oraMe TpoM
Bosee 1020 MM
I IIJIOCKUeEe

ﬂpmmeanme:an pPacnonoxeHun TDY60ﬂpOBOAOB B TOHHENE K HOpMam TenJioBbiX NOTepb, npuBeaeHHbIM B AaHHOﬁ TaﬁﬂMMe,HEO6XOAMMO BBOOUTb

KoadPpuuymeHT 0,85.

Hopmbl TenA0BbIX NOTEepPb KOHAEHCATONPOBOA0B M NAPONPOBOA0B,

NPONOXKEeHHbIX COBMECTHO B HEMPOXOAHbIX KaHanax

Tabnuua 3.3



Y CJIOBHEIV HOprI IIJIOTHOCTM TeIlJIOBOI'O IIOTOKAa, KKaJ’I/‘{M

oramMeTp, MM Inap | KOHI | Inap | KOHI | Inap | KOHI | Inap | KOHI | nap | KOHIO | nap | KOHIO
nmapo- KOHIOeHca- PacyeTHasa TeMmrIepaTypa TenjgoHocuTesns, -C
IPOBOI TONPOBOJ 115 100 150 100 200 100 250 100 300 100 350 100

25 25 19 15 26 15 35 15 44 15 55 15 68 15

30 25 20 15 28 15 37 15 46 15 59 15 71 15

40 25 22 15 28 15 39 15 50 15 63 15 76 15

50 25 23 15 31 15 45 15 55 15 68 15 82 15

65 30 27 18 37 18 50 18 61 18 76 17 89 17

80 40 30 20 40 20 53 20 70 19 84 19 101 18

100 40 33 20 42 20 57 20 70 19 84 19 101 18

125 50 36 21 46 21 62 21 76 20 92 20 108 20

150 70 39 23 50 23 67 23 81 22 99 22 122 22

200 80 45 23 58 25 77 25 93 24 113 24 132 24

250 100 50 27 65 27 85 27 102 27 126 27 148 27

300 125 55 28 71 28 95 28 114 28 137 28 160 28

350 150 60 33 77 33 101 33 123 32 147 32 172 32

400 180 65 36 83 36 109 36 132 35 157 35 183 35

450 200 70 38 89 38 115 38 139 38 166 37 193 37

500 250 74 43 95 43 123 43 149 42 178 42 206 41

600 300 83 47 106 47 137 47 163 46 195 46 224 46

700 300 90 47 114 47 148 47 175 46 209 46 241 46

800 300 98 47 123 47 159 47 189 46 - - - -

Tabnuua 3.4
HOprITeHHOBHXHOTeprpy60npOBOAOB,HpOﬂOHEHHbM
BHenpOXOAHHXKaHaﬂaXL46ECKaHaﬂbHO

Y CITOBHEBIM HOprI IIJIOTHOCTUM TeIlJIOBOT'O IIOTOKa, KKaJ‘[/‘—IM
IMaMeTp,

MM HpO,HOJ'DKVITe.HBHOCTB SKCIJIyaTaumum HpO,HOH)KMTeHbHOCTB SKCIIJIyaTaumum

no 5000 u/ron BKIIOUMTEJIEHO Gosee 5000 u/ron
TPyOONnpoOBOL
momamommm oBpaTHEI Iomamommm o6paTHEIM moJaommm o6paTHEIM IoJaomm o6paTHEIM IoJaomm o6paTHE IoJaomym o6paTHE
TemnepaTypa TemoHocurensa, °C
65 | 50 | 90 | 50 [ 110 | 50 | 65 | 50 | 90 | 50 110 50




25 13 9 19 9 22 9 12 8 17 8 21 7
30 14 9 20 9 24 9 13 9 17 9 22 8
40 15 10 22 10 27 9 14 9 19 9 23 9
50 16 11 24 11 29 10 15 10 21 10 26 9
65 20 14 28 12 34 11 17 11 25 11 29 10
80 22 15 30 13 37 12 18 12 27 12 32 11

100 24 16 34 14 41 14 21 14 30 13 35 12

125 25 17 36 15 45 15 22 15 33 14 37 13

150 28 20 40 16 47 16 23 16 36 15 40 14

200 35 22 47 19 61 17 28 20 42 16 50 15

250 40 26 56 22 68 18 33 22 46 18 57 17

300 46 29 64 23 76 21 37 24 52 21 61 18

350 50 32 68 25 84 22 40 27 55 22 69 19

400 56 34 75 28 90 22 43 28 60 24 74 21

450 60 36 82 28 99 23 46 31 68 27 78 22

500 65 40 92 31 112 24 50 32 72 28 86 23

600 71 42 102 33 125 26 58 36 80 30 96 27

700 78 46 120 35 135 28 65 40 92 32 110 27

800 91 52 129 39 156 31 73 44 102 33 120 29

900 101 55 139 41 171 32 77 48 110 37 129 32

1000 111 57 145 44 182 36 86 52 120 40 140 34

1200 135 63 187 47 219 40 98 58 136 46 163 38

1400 149 66 207 51 236 42 112 60 154 50 193 41

Mpunoxenue 4
K NopaaKy onpeaeneHuns
HOPMATUBOB TEXHOIOIMYECKMX
noTepb Npu Nepegayve Tenjao08omn
3Hepruu, TenaoHocuTena
HOPMbI

TEN/IOBbLIX MOTEPbL (MJIOTHOCTU TEN/IOBOIO NMOTOKA)
TENAOMPOBOAAMM, CIMTPOEKTUPOBAHHbIMIW B NEPNOA, C 2004 r.

Tabnvua 4.1

HopMmbl TeN/1I0BbIX NOTEPb TPYHONPOBOA0B, PACMONOMKEHHbIX
Ha OTKPbITOM BO3AyXxe




Y CIIOBHEI [IPOOOIIXUTEJNILHOCTL BSKCITyaTalun [IPOOOIIKUTEJILHOCTEL B3KCILITyaTalumn
oyameTp, MM no 5000 u/ronm BKIOUUTEJIIHHO Bosiee 5000 u/rToxm
Pa3HOCTL TEeMIEepaTyp TENJIOHOCUTEJIS ¥ HAapyXHOTO BO3dyxXa, ~C
15 45 95 145 195 245 295 345 395 445 15 45 95 145 195 245 295 345 395 445
HOpMBI IIJIOTHOCTM TEIJIOBOTO I[OTOKA, KKAaJI/uM
25 4 10 20 29 40 51 63 76 89 103 4 9 17 27 36 46 58 70 82 95
40 5 12 22 33,5 45 58 71 85 100 116 4 10 20 30 40 52 65 77 91 106
50 6 14 25 37 49 63 77 92 108 126 5 12 22 33 44 57 70 84 99 114
65 7 15 28 41 56 71 86 103 121 139 6 14 25 37 50 64 77 93 109 126
80 8 17 31 45 59 76 92 110 129 148 7 15 27 40 53 67 83 99 116 134
100 9 19 34 49 65 83 100 120 139 16l 8 16 29 43 58 73 89 107 126 144
125 10 22 38 54 72 97 118 139 163 186 9 18 33 47 64 80 98 117 137 157
150 11 23 41 60 79 106 128 151 176 202 9 20 36 52 69 87 114 134 157 180
200 14 29 51 71 94 126 151 178 206 236 12 24 43 62 82 102 132 157 182 208
250 16 34 58 82 107 143 171 201 232 264 14 28 49 71 92 114 149 175 203 232
300 19 38 65 91 119 158 189 222 255 291 15 34 58 82 107 132 164 193 223 255
350 23 46 79 110 141 174 207 243 279 316 19 39 66 93 120 149 179 210 242 275
400 26 52 86 120 153 188 224 261 300 340 22 42 72 101 131 161 192 225 259 295
450 28 56 94 129 165 202 241 280 321 363 23 46 78 109 140 172 206 241 277 314
500 31 61 101 139 178 218 258 300 343 388 26 50 84 117 151 185 220 257 295 335
600 36 71 116 159 202 245 291 336 384 433 29 58 96 132 169 207 246 286 329 372
700 40 78 129 175 223 270 319 369 421 474 33 65 107 146 187 227 269 313 358 404
800 46 88 143 194 246 298 350 404 460 518 37 71 118 162 205 249 295 341 390 439
900 51 96 157 213 268 324 381 439 500 561 40 78 129 176 223 271 320 370 421 475
1000 55 106 171 231 292 351 412 475 538 604 45 86 140 191 242 292 344 398 453 509
1400 75 142 227 305 382 458 534 612 691 772 60 114 185 250 313 378 442 508 576 645
KpMBOIMHEHEE HOpMEI IIOBEPXHOCTHOM IUJIOTHOCTM TEIJIOBOTO [IOTOKA, KKaj/um2
IOBEPXHOCTU
IMaMe TpoM 16 30 46 60 73 85 96 108 121 136 13 |23 35 46 57 66 77 86 95 115
tojsee 1400 MM
U [JIOCKUE

Tabnuua 4.2

Hopmbl Ten10BbIX NOTEpPb TPYHONPOBOLOB,
PacnoNoKeHHbIX B MOMELLEHUN

Y CJIOBHEI HpO,JIOJ'DKVITeJ'IbHOCTb SKCIJIyaTalumnm HpO,JIOJ'DKMTeJ'[bHOCTb OKCILJIyaTalun
IoVaMeTp, MM no 5000 u/ronm BKIIOUUTENLHO Boyiee 5000 u/rTog
TeMnepaTypa TenjgoHocurens, - C
50 [100 [150 J200 [250 [300 [350 [400 [450 [50 [100 [150 J200 [250 [300 [350 [400 [450




HOpMBI IMJIOTHOCTM TEIJIOBOTO [OTOKAa, KKaJ/um
25 7 17 27 37 48 60 73 87 101 7 15 24 34 45 56 68 81 95
40 9 20 31 42 55 69 83 98 114 8 18 28 39 51 63 77 90 105
50 9 22 34 46 60 75 90 107 124 9 20 31 43 55 69 83 98 114
65 11 25 39 53 68 84 101 120 138 10 22 35 48 62 77 92 109 126
80 12 28 42 57 73 90 108 127 147 11 24 38 52 66 82 98 116 134
100 14 30 46 63 80 99 118 138 160 12 27 41 56 72 89 107 126 145
125 15 34 52 70 89 108 130 151 175 14 30 46 62 79 97 117 137 158
150 18 38 57 77 97 119 141 165 190 15 33 50 68 86 106 126 148 171
200 22 46 69 92 115 140 167 194 222 19 40 60 80 101 124 148 172 198
250 26 53 79 105 132 159 187 218 249 22 46 68 91 115 139 166 193 221
300 29 60 89 117 146 176 207 240 274 25 52 76 101 127 154 182 212 242
350 33 66 97 128 160 193 226 261 298 28 57 83 111 138 168 198 230 262
400 36 73 1006 139 173 208 244 282 321 31 62 91 120 150 181 212 246 280
450 40 79 115 151 187 224 262 302 342 34 67 98 129 1ol 194 227 262 299
500 44 86 124 163 200 240 281 323 366 37 72 106 138 172 207 243 280 318
600 50 98 141 184 226 270 316 3601 409 42 83 120 156 194 231 271 312 354
700 56 109 157 203 249 297 346 396 447 47 92 132 172 212 254 296 340 385
800 63 121 174 224 275 326 379 433 488 52 101 145 189 232 277 323 371 419
900 70 134 190 245 300 355 412 470 530 58 112 159 206 253 301 350 401 453
1000 77 1406 207 266 325 384 445 507 570 64 121 173 223 273 324 377 431 486
1400 103 194 273 349 423 499 574 652 731 85 161 226 290 353 417 482 549 616
KpuBOIMHENHEIE HopMBEl MOBEPXHOCTHOM IJIOTHOCTM TEIJIOBOT'O IMOTOKA, KKaJ/umM2
IIOBEPXHOCTU 22 40 54 67 79 90 102 114 125 20 35 48 59 71 81 91 101 112
oraMe TpoM
BoJiee
1400 MM m
IJIOCKMUE




Tabnvua 4.3

HopMmbl Tennosbix NoTepb TPY6ONPOBOAOB BOAAHDLIX TENI0BbIX CETEMN
Npu KaHanbHOM NpoKnaake

YCJIOBHEIA HOpMBI IJIOTHOCTM TEIJIOBOTO I[IOTOKAa, KKaji/uMm
ovamMeTp,
MM [IPOOOJIKUTENILHOCTE SKCILIyaTalun [IPOOOIIXNTEJILHOCTE
no 5000 u/rTonm BKIOUMTEJIBHO skcnyyaraunu 6ojsiee 5000 u/ron
Temrneparypa TemnjioHocuresa, -C
65/50 90/50 110/50 65/50 90/50 110/50
25 18 22 27 16 21 24
32 21 25 28 18 22 26
40 22 27 30 19 24 28
50 25 29 34 22 26 30
65 28 34 39 25 30 34
80 30 36 41 27 32 37
100 34 40 46 29 34 40
125 38 46 52 34 40 45
150 42 51 57 36 43 49
200 52 61 70 45 52 60
250 61 71 81 52 61 69
300 70 81 90 58 68 77
350 77 90 101 65 76 85
400 84 99 110 70 83 93
450 92 108 120 77 89 101
500 101 118 131 83 97 109
600 115 134 150 95 111 125
700 130 151 167 106 124 138
800 144 168 186 118 138 152
900 160 186 206 130 151 169
1000 175 201 224 143 165 182
1200 206 238 262 168 194 215
1400 235 272 300 190 220 243




HopMmbl TEN/IOBbIX NOTEPb KOHAEHCATOMNPOBOA0B 1 NMaponpoBOAOS,
Pacnon10XXeHHbIX COBMECTHO B HEMPOXOAHbIX KaHanax

YCJIOBHEI IMaMeTp, MM nap |KOHH |nap |K0Hn |nap |K0Hn |nap |K0Hn |nap |K0Hn |nap IKOHﬂ
IaponpoBOmn KOHIEeHCaTO— PacueTHas TeMmrIepaTypa TenjoHocuTess, -C

IPOBOL 115 100 150 100 200 100 250 100 300 100 350 100

25 25 19 15 26 15 35 15 44 15 55 15 68 15
30 25 20 15 28 15 37 15 46 15 59 15 71 15
40 25 22 15 28 15 39 15 50 15 63 15 76 15
50 25 23 15 31 15 45 15 55 15 68 15 82 15
65 30 27 18 37 18 50 18 61 18 76 17 89 17
80 40 30 20 40 20 53 20 70 19 84 19 101 18
100 40 33 20 42 20 57 20 70 19 84 19 101 18
125 50 36 21 46 21 62 21 76 20 92 20 108 20
150 70 39 23 50 23 67 23 81 22 99 22 122 22
200 80 45 23 58 25 77 25 93 24 113 24 132 24
250 100 50 27 65 27 85 27 102 27 126 27 148 27
300 125 55 28 71 28 95 28 114 28 137 28 160 28
350 150 60 33 77 33 101 33 123 32 147 32 172 32
400 180 65 36 83 36 109 36 132 35 157 35 183 35
450 200 70 38 89 38 115 38 139 38 166 37 193 37
500 250 74 43 95 43 123 43 149 42 178 42 206 41
600 300 83 47 106 47 137 47 163 46 195 46 224 46
700 300 90 47 114 47 148 47 175 46 209 46 241 46
800 300 98 47 123 47 159 47 189 46 - - - -

Tabnuua 4.4



Tabnuua 4.5

Hopmbl TennoBbix noTepb TPY6ONpPoBOAOB BOAAHbLIX TEMOBbLIX CETEN,
NPOIOXKEeHHbIX BecKkaHaNbHO

Y CJIOBHEIN HOpMBI IJIOTHOCTM TEIJIOBOTO I[IOTOKAa, KKaji/uMm
ovamMeTp,
MM [IpOmOJIIXUTEJIbHOCTDb [IpOOOIXUTEJIbHOCTDb
skcemayarauuu no 5000 u/ron skcmayarauuu 6ojsee 5000 u/ron
BKJIOUMTEJILHO
TeMmnepaTypa TemjoHocurens, °C
65/50 90/50 110/50 65/50 90/50 110/50

25 26 30 34 23 28 31
32 28 33 37 25 30 34
40 30 35 40 27 32 36
50 34 40 46 30 35 40
65 40 47 52 35 42 46
80 44 52 57 39 45 51
100 49 58 64 42 50 57
125 56 65 72 48 57 63
150 64 74 81 54 63 71
200 80 92 101 66 80 86
250 95 108 119 79 91 101
300 108 124 135 90 104 114
350 120 139 152 101 116 127
400 134 152 167 112 127 140
450 148 169 183 122 139 152
500 163 184 200 134 151 167
600 188 214 231 154 176 192
700 212 249 260 173 197 214
800 239 268 293 194 221 240
900 267 300 327 215 244 265
1000 293 336 356 237 268 291
1200 345 390 422 280 316 342
1400 402 450 488 323 366 396

MpunoxeHue 5

K nopaaky onpeaeneHus
HOPMAaTUBOB TEXHO/IOTUYECKMX
noTepb Npu Nepeaaye Tena1080M
9Heprum, TenaioHocuTens

(8 pea. Mpukasa MuHaHepro Poccum ot 01.02.2010 N 36)




MOMNPABKN K HOPMWPYEMbIM TEMJIOBbIM NMOTEPAM

TEN/IOBbIX CETEW YEPE3 TEN/IOU30/IALLMOHHbBIE KOHCTPYKLMN

Tabnuua 5.1

Twun CooTHOWEHME 3HaueHue CpeJIHeI‘OJIOBoﬁ IIOoINpaBKM ,I[eanaK K BHAUEeHMAM OSKCIUIyaTalUMOHHBIX TEIJIOBEIX IIOTEPHb U IPpeIeJibHOE
IIPOKJIIa KM HOJIBeMHOVUI 3HaAaUeHMEe IIOINPpaBOYHOTI'O KOS@@MuMeHTa K + IDesnpTaK PV PAa3JIMYHBIX COOTHOIEHMAX CPpEeIHEUWAaCOBEIX 3JSKCIJIyaTalMOHHBIX
n Ha,HSeMHOﬁ TEeIJIOBBEIX IIOTEPb M TEIJIOBBEIX IIOTEPL, OIPpeneJIeHHBIX 10 HOpMaM
Eggzg;ii:Hgg or 0,6 ce. 0,8 ce. 0,9 ce. 1,0 ce. 1,1 ce. 1,2
XaPAKTEPUCTUKE o 0,8 BxJI. no 0,9 BkJ. no 1,0 BkJ. no 1,1 BkJ. no 1,2 BKJ. no 1,3 BKJ.
IenpTak K + IenpTak K + IenpTak K + IenpTakK K + JenpTak K + JenpTak K +
JeneTak JeneTak JenpTak JenpTak IenbTakK JenbT.
llogseMHasa 0,9 0,08 1,00 0,06 1,10 0,04 1,10 0,02 1,15 0,01 1,20 - -
HamseMHas 0,1 - - 0,16 1,30 0,14 1,40 0,12 1,50 0,11 1,60 0,10 1,70
MomseMHas 0,8 0,10 1,00 0,07 1,10 0,05 1,20 0,03 1,20 0,02 1,25 0,01 1,30
HamseMHas 0,2 - - 0,15 1,30 0,13 1,30 0,12 1,40 0,10 1,50 0,10 1,60
llonseMHas 0,6 0,12 1,00 0,10 1,10 0,08 1,20 0,05 1,25 0,03 1,30 0,02 1,35
HanzseMmHas 0,4 - - 0,12 1,20 0,11 1,30 0,10 1,40 0,08 1,40 0,05 1,50
llonseMHasa 0,4 0,14 1,10 0,12 1,20 0,10 1,30 0,08 1,30 0,06 1,35 0,04 1,40
HamsemHas 0,6 - - 0,10 1,15 0,08 1,20 0,06 1,30 0,05 1,30 0,03 1,40
MonseMHas 0,3 0,15 1,10 0,13 1,20 0,11 1,30 0,09 1,30 0,08 1,40 0,05 1,40
HamsemHas 0,7 - - 0,09 1,15 0,07 1,20 0,05 1,30 0,03 1,30 0,02 1,40
logzeMHas 0,2 0,16 1,20 0,14 1,20 0,12 1,40 0,11 1,40 0,09 1,40 0,06 1,40
HamseMHasa 0,8 - - 0,08 1,15 0,05 1,20 0,03 1,30 0,02 1,30 0,01 1,40
Tabnuua 5.2
3asucumoctb KM acMHXPOHHbIX 31eKTpoABUraTe el
OT CTENEHU UX 3arpy3Kku
KondbbuumeHT nojie3HOTO IOEeNCTBUS, %
[lacnopTHasn Uuciio obopoTok sJekTponsurarens 1500 Uuciio obopoTor siekTponsuratesnsa 3000
MOIHOCTB,
KBT CTeneHb 3arpy3Ku 3 CTelNneHb 3arpys3kKMu %
20 40 50 60 70 80 100 20 40 50 60 70 80 100
250 un 53 62,5 72 85,7 95,1 95,2 95 54 63,5 84 90,7 96,1 96,2 96
BoJee
160 51 60,5 70 83,65 93,09 93,17 93 52 61,5 82 88,65 94,09 94,17 94
120 49,86 59, 36 68,86 82,49 91,92 92,02 91,86 50,86 60,36 80,86 87,49 92,92 93,02 92,86
90 49 58,5 68 81,62 91,04 91,15 91 50 59,5 80 86,62 92,04 92,15 92




70 47,86 57,36 66,86 80,26 89,94 90 89,86 48,86 58,36 78,86 85,26 90, 94 91 90,86
55 47 56,5 66 79,24 89,11 89,14 89 48 57,5 78 84,24 90,11 90,14 90
45 46,20 55,70 65,20 78,43 88,31 88,33 88,20 47,20 56,70 77,20 83,43 89,31 89,33 89,20
30 45 54,5 64 77,21 87,1 87,12 87 46 55,5 76 82,21 88,1 88,12 88
20 44 53,50 63 76,20 86,09 86,11 86 45 54,50 75 81,20 87,09 87,11 87
10 43 52,5 62 75,18 85,07 85,09 85 44 53,5 74 80,18 86,07 86,09 86
5 42 51,5 61 74,16 84,04 84,06 84 43 52,5 73 79,16 85,04 85,06 85
2 40 49,5 59 72,11 82,02 82,04 82 41 50,5 71 77,11 83,02 83,04 83
Tabnuua 5.3
NOTEPU U 3ATPATbI TENTOHOCUTENEMN
(8 pea. Mpukasa MuHaHepro Poccum ot 01.02.2010 N 36)
HamMeHOBaHUE [IpenmecTByoOLM 0a30BOMY NEpPMOT BazoBeI Hepuon YTBEePXIEHHB Nepuromn
CHCTeMH
LEHTPAIM30BaHHOTO HopMaTus, M3 (T) oruyer, "HopMaTus, M3 (T) oTuyerT, "HopMaTus, M3 (T)
TenJoCHaBXeHMA M3 (T), M3 (T),
HAaCEJIEHHOTO o B T.d. N B T.d. N
nyHKTa <*> 3HaUYeHUe 1 nmara YUTEHO baxT. o 3HauUeHre 1 mara YUYTEHO baxT. Mo 3HauveHre 1 mara Na
<HR> npmukasa P3K B npuGopam npmukasa P3K B npubopam npmuKasa ]
MuHMCTEPCTBA Tapubpax yuera MuHMCTEpPCTBA Tapupax vuera MuHMCTEpPCTBA Té
SHEPTeTUKU SHEPTreTUKM SHEPTETUKU
1 2 3 4 5 6 7 8 9 10 11
TernyioHOCHUTENIL — Boza (M3)
TenjoHOCUTEJNb — nap (T)
TelrnJIOHOCUTEJIE — KOHIeHcaT (M3)

<*> Mpu NpeanoxeHnn ob yTBepKAEHUM HOPMATUBOB, AUbdEPEHLMPOBAHHbBIX MO CUCTEMAM LLEHTPA/IM30BAHHOIO TEMN/I0CHAOKeHUs, AaHHble NPUBOLATCA
Mo OpraHM3aumn B LeJIOM M NO Kaxaoi cucteme.
<**> pn OTCYTCTBMM YTBEPKAEHHOTO HOPMATUBA B MUHUCTEPCTBE 3IHEPreTUKN HEeobX04MMO YyKa3aTb pacyeTHoe 3HAYeHWe HOPMATUBA, NPEeANOKEHHOTO
ANnA BKAoYeHus B Tapud (B aTom cnydae rpadbl 3, 7 v 11 He 3anonHAKTCA).

MOTEPU TEMNOBOW SHEPTUN

Tabnvua 5.4



(8 pea. Mpukasa MuHaHepro Poccun ot 01.02.2010 N 36)

HaumMeHO- [IpenmecTByoOUMY 0a30BOMY IEPMOL BasoBel nepmon
BaHUE
CUCTEMEH HOPMaTuUB, THC. I'Kaj oTuyer, OTIYCK 3 K HOPMaTUB, THC. I'KaJ oTuyerT, OTIYCK % K
LIeHTPamm— TBIC . TeIJo0BOM OTIYCKY TBIC . TeInJIoBOM OTHYCKY
30BaAHHOTO T'xas, SHepTIMn (rp. 2 T'xaJ, SHepIun (rp. 8
TenaocHab— sHa- N 1 nara YHTEHO B T.4. B CeThb, rp. 6) sHa- N u mara YHTEHO B T.UY. B CeThb, rp. 12)
e HMS JeHue nprkasa POK B daKT. o THC . ueHune nprkasa POK B PaxT. 1o THIC .
HECEIIEHHO— MuHMCTEPCTBA Tapupax npuGopam Txas MyHMCTEpCTBa Tapupax Npubopam Tkan
ro myHKTa SHEPTeTUKU vuera DHEPTeTUKU yuera
1 2 3 4 5 6 7 8 9 10 11 12 13
TenyJo0OHOCKTEJIb — BOXa
TenyJo0OHOCUTENIb — Iap
TenJOHOOCCUTEJIb — KOHIEHCAT
Tabnuua 5.5
(B pea. Mprkasza MuHaHepro Poccum o1 01.02.2010 N 36)
HammeHO- [IpenmecTryoLMi 0a30BOMY IIepPMOI Baz3oBL IepMOn YTBEPXIEHHE 1epron Ilepuon
BaHUE
CUCTEeMH HOPMAaTMB, THC. KBT'u4 oTuerT, HOPMAaTMB, THC. KBT'u4 oTuerT, HOPMaTMB, TEC. KBT ‘4 HOpPMa
LleHTpamm— TEIC . TEIC . TEIC .
SOBAHHOTO N €HO e a N ara €HO e a N ara €HO e
remTOCHAG— 3Ha 1 mara ydTeH B T.u. 3H n marT Yy4TeH B T.4. 3H 1 maT y4TeH npen.
. yeHne " npmukasa P3K B daKT. o ueHue " npmukasa P3K B daxkT. o JueHue " npmukasa P3K B opr.
MHMCTEpCTBa Tapupax MHMCTEPCTBa Tapubpax MHMCTEPCTBAa Tapudpax
HaCeJIeHHO— p pud npucopam p pud npucopam p prd
ro mymxra SHEPTreTUKU yuera SHEPTETUKNU yuera SHEPTEeTUKNU
1 2 3 4 5 6 7 8 9 10 11 12 13

MpunokeHue 6



UcxoaHble aaHHble AnA pacyeta HOPMATUBOB TEXHONOMMYECKMX NoTepb

K MOPAAKY onpeaeneHus
HOPMaTMBOB TEXHO/IOMMYECKUX
noTepb Npu Nepegaye TeNI0BoM
3Hepruu, TenaoHocuTenn

(obpaseu)

6.1. YTBEpXAeHHble HOPMaTUBHbIE SHEPreTUYECKME XapaKTEePUCTUKM (Ha 3/IeKTPOHHOM U ByMarKHOM HOCUTEeNAX) No NoKasaTenam: "notepu cetesol Boabl",
"Tennosble notepu", "yaenbHbli pacxod ceteBol BoAabl", "pa3HOCTb TemnepaTyp CeTeBoil BOAbl B nogawoliem M obpatHom Tpybonposoaax (Temnepartypa B

obpaTtHom TpybonpoBsoae)" u "yaenbHbIN pacxos, 31eKTPo3HepPrum'" ¢ ykasaHMem CpoKa AenCTBUS.

6.2. B cnyyae eciM B KadecTBe Martepuanos, OBOCHOBLIBAIOLWMX HOPMAaTMBbI TEXHONOTMYECKMX MNOTEPb Ha Pery/iMpyemblii mepuod, WChosb3yoTcA
YyTBEpPKAEHHblIE HOPMaTMBHblE 3HEPreTUYeCKMe XapaKTepPUCTUKU WAN YTBEpP)KAEHHble HOPMaTMBbl TEXHO/IOrMYECKMX MNoTepb Ha rofd, NnpeawecTByoLniA
peryavpyemomy nepuoay, TO MPOrHO3Mpyemble 3HayeHWA BAMAIOWMX NOKasaTenei NpeaocTaBAAOTCA B COMNOCTaB/AEHUMUM C aHaNOrMYHbIMK MNOKasaTenamu,
NPUHATBIMU COOTBETCTBEHHO NpW pa3paboTKe HOPMATUBHbIX SHEPreTUYECKUX XapaKTePUCTUK MAM HOPMATMBOB TEXHOOTMYECKUX MnoTepb. B gaHHOM caydae

HeobXxoaMMO 3anoNHUTbL Tabanuy 6.1.

Tabnuua 6.1

ConocraBfieHWe yCI0BUIA, NPUHATLIX NPU pa3paboTKe sHepPreTUYecKMX XapaKTepucTUK (HOPMaTUBOB TEXHONOMMYECKUX MOTepb Ha rod, npeawecTByoWmii
peryavpyemomy nepuoay) v npu paspaboTke HOPMaTUBOB TEXHOIOTMUYECKUX NOTEPb HA PEryANPYEMbI Nepuog,

Ycnoeusa paOOTE TEMNJIOBBIX [I[pyHATHE IIPU [IPOTHOB3UPYEMEIE VsMeHeHre WIn
ceren pazpaboTke Ha [epuon % MBMEeHEeHUdA
SHEPreTudeCKMx peryamMpoeaHmna BEeJIMYMHEL
XapaKTepUCTUK
MJIYL HOPMaTMBOB
1 2 3 4

ObbpeM TpPpyDOONPOBOIOB
TEernJIOBEIX ceTelr, M3

MaTepralsibHasd xXapaKTepMuCTHKa
TPYyOONIPOBONOB TEIJIOBEIX
cerer, M2

OKCIIJIyaTaluMOHHEINM
TeMIIepPaTypPHEM I'paduk




CyMMapHas yCTaHOBJIEHHAS
MOWHOCTEL BJIEKTPOIBUTATEJIEN

HaCoOCOB,

kBT

6.3. XapakTtepuctmka TpybonpoBoaoB TENI0BOM CETU MO Y4aCTKaMm, SKCNyaTUMpPyeMbIX TENIOCETEBOM OpraHn3saumuen, pasaenbHo gnsa ceteit go UTMN u nocne
UTN (cm. Tabaumubl 6.2, 6.3, 6.4) Ha nepuog peryampoBaHua. [na Tennosbix ceteit nocne LUTN - pa3genbHo 414 ceTeit oToONAEHUA U BEHTUAALUM U CETEN ropsaYero
BOAOCHAOKeHUs. 1N NapoBbIX CeTeil: MeCTHble CONPOTMB/IEHUA MO Y4acTKamM, CYMMApHOe TEPMMUYECKOEe COMNPOTUBAEHME MO YYacTKam (Cm. NpUmepHyto Tabauuy
6.5), a TaKXKe napameTpbl Napa Ha KaxKAOM i-M y4yacTKe MarucTpanu, onpeseseHHble UCXoaa U3 cpeaHerofoBbIX MapaMeTpoB Napa Ha UCTOYHUKE TeN0CHabKeHns
M MaKCMMaJIbHbIX LOrOBOPHbIX PacxoZax napa y Kaxkaoro notpeburens (cm. npumepHyto Tabaumuy 6.6).

6.4. Obbem, M3, TPy6ONPOBOAOB TEM/IOBbIX CETEN, SKCNAYaTUPYEMbIX TEM/OCETEBON OpraHmnsaumeit (pasaenbHo ANA HEOTOMUTENbHOTO U OTOMUTE/IbHOTO
nepuoaoBs), B paccMaTpuUBaemom cucTeme TENNOCHAbKeHMA, cornacHo Tabauvue 6.7, Ha nepuog peryinpoBaHus.

Mpumep 3anonHeHUA TabanLbl UCXOAHbIX AAaHHbIX
Mo XapaKTepUCTUKe BOAAHbIX TeN0BbIX ceTei Ha banaHce o LITM

HammMeHOBaHUE HapyXHbI InvHa TenIon30JIALUOHHBI Twun T'on BBOODA B CpenHasa TemnepaTypHbM | [IonpaBOYHEN | YaCOBEE
ydyacTKa IVaMeTP ydacTka (B MaTepuas NPOKJIAOKMU BKCIIyaTaluuio TIIyOMHa rpadmk paboTe | KOSOOMULUMEHT | TENJIOBEE
TPpy©OONPOBOLOB | IBYXTPYDOHOM (nepekJjlagku) 3aJIOKEeHUA TEIJIOBOM CeTu| K HOpMaM noTepu,
Ha ydacTKe VICUMUCJIIEHNN ) 0O ocu C ykasaHueM TEMNJIOBBIX KKaJ /4
D, ™ L, M TPYyOONPOBOLOOB | TEMIEpaTypPsl noreps, K
H Ha ydacTke cpesku, °C
H, M
1 2 3 4 5 6 7 8 9 10
HO-1-HO-24 0,920 3409 MaTh HamseMHas 1968 - 150/70 1,1
MMHEPaJIOBaTHLE (tcp = 130)
Mapku 125
HO-24-HO-38 0,426 1027 ApMONIEHOOETOH HaOseMHas 1993 - 150/70 1,1
(tcp = 130)
HO-38-HO-52 0,219 2514 [leHomoyIMypeTaH KaHaJlbHAasa 2000 1,6 150/70 1,0
(tcp = 130)
TK-2-TK-31 0,273 512 Ma Tkl KaHaJIbHASA 1971 1,6 150/70 1,1
MMUHEPAaJIOBATHLE (tcp = 130)

Tabnuua 6.2



TK-31-TK-46 0,530 1006 ApmMmonieHOBETOH GeckaHaJlbHAS 1995 2,3 150/70 1,1

(tcp = 130)
TK-46-TK-64 0,720 783 [leHOmONIMypPETaH BeckaHaJlbHAS 2001 2,7 150/70 1,0

(tcp = 130)
TK-18-TK-22 0,325 102 [leHOmONIMypPETaH f6eckaHaJlbHAS 1975 1,4 150/70 1,0

(tcp = 130)
TK-145-TK-17 0,426 998 [leHONONIMYpPETaH OeckaHaJibHaA 1994 3,1 150/70 1,0

(tcp = 130)

Tabnunua 6.3
anMep3aH0ﬂHeHMﬂTa6nMuHDWXOAHHXABHHHX
Mo XapaKTepUCTUKe BOAAHbIX TENI0BbIX ceTel nocae LTI
Ha 6anaHce opraHM3auunm
HaumeHOBaHME HapyXHEL InuHa TenJIon30IALUVMOHHEI Tun T'on BBOma B CpenHasa HasnaueHne |TeMnepaTypHH |IlonpaBodHsl|YacoBEe
ydacTKa IraMeTp TpybonpoBoaa MaTepuas NPOKJIAOKM | 3KCIUTyaTaluio rI1yOnHa TEeNJIOBOM rpaduk paboTe | KOZPOMUMEHT | TENIJIOBLIE
TpyOOIPOBOLOB (B (mepexyanku) | BajIoXeHUI cetn TEIJIOBOY CeTu| K HOopMam noTepu,
Ha ydacTke IBYXTPYyOHOM ocu B TEeIlJIOBHIX KKaj/4
D, M VICUMCIIEHUN) TpybonpoBone norepb, K
H L, M H, M
1 2 3 4 5 6 7 8 9 10 11
UeTHpexTpyOHasa NPOKJalka
T1-T2 0,150 200 MaTel MmMHepajioBart. | KaHanbHas 1968 2,0 CeTb 95/70
OTOIJIEHNS
(BEHTUIISLUMMN)
T1-T2 0,100 200 MaTel MmHepajioBar. |KananbHas 1968 2,0 Cerr I'BC 70/40
IByxTpyOHasa NpokJjankKa
T20-T21 0,100 50 [leHOmONIMypPETaH B 2001 CeTb 95/70
[IOMeEIe HUM OTOIJIeHNS

(BeHTUIISUMM)




anMep3aHOﬂH6HMﬂTa6ﬂMubHMMOAHHXAaHHMX

MO XapaKTePUCTMKE NAPOBbIX TEMIOBbLIX CETEN Ha BanaHce

Tabnnua 6.4

[

T

T

T

HaMMeHOBaHme|TennomsonHuMOHHHﬁ| Twun | HapyXHEL |ToanHa| IOnvHa | TonumHa | BHyTpeHHME |FOH BBOIA B | CpenHasa
HOHpaBOQHHﬁ|qaCOBHe |
ydyacTka | MaTepuas |npoxﬂanxm | ouaMeTp |CTeHKM,| ydyacTka |TeHﬂOM30ﬂHuMOHHOPO| pasMepsr |3KcnﬂyaTaumm| TI1yOrHa
Koa@@mumeHT|TenﬂOBHe|
| <1l> | yd4acTKa | M |naponp0Bona| cJjofa, M | KaHaja |(nepeKHanKM)|3aﬂomeHMq ocm| K HOpMam
norepmu, |
| | |naponpOBona| | L, M | } T { |pr60npOBon05| TEMJIOBBIX
kxan/4g |
| | | D, M | | | | mMpMHa|BHCOTa| | H, M | noreps, K |
| | | H | | | |KaHaﬂa |KaHaﬂa| | |
I I I I I I | orm | Bow I I I
I I I ; ; ; ; ; ! ! ! !
—
| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 |
13|
I I I I I I I I I I I I I
—
HO-1-HO-2  |MaTa |ramsemnas | 0,920 | xxx | 3409 | XXX | xxx | xxx | 1968 | - | 1,1 |
|MMHepaﬂOBaTHHe | | | | | | | | | |
|maprn 125 I I I I I I I I I I I
| | | | | | | | | | |
I I I I I I I I I I I I
HO-2-HO-3  |ApmonenoBeToH |nansemnas | 0,426 | xxx | 1027 | XXX | xxx | xxx | 1993 | - | 1,1 |
| | | | | | | | | | | |
I I I I I I I I I I I I
HO-3-TK-1  |NexomommypeTan  |kamamenas | 0,219 | xxX | 2514 | XXX | xxx | xxx | 2000 | 1,6 | 1,0 |
| | | | | | | | | | |
I I I I I I I I I I I I
TK-1 - | Mare |xamampnas | 0,273 | xxx | 512 | XXX | xxx | xxx | 1971 | 1,6 | 1,1 |

1

HOTpeGMTeﬂb | MMUHEPpaJoBaTHEE



<1> [na noa3emMHON NPOKNaZKM yKasaTb BUA FPYHTa (NeCcoK, cynecb, FMWHa, CYrMHOK, rpaBuii, WwebeHb) U CTeneHb ero yBAaXKHEHUs (CyXOW, BNaKHbIN,

BOZ,OHACbILEHHbIN).

Tabnuua 6.5
I'Ile\Aep Ta6!1MLI,bI MCXOOHbIX AaHHbIX MO MEeCTHbIM
conpoTnBaeHnAm U CyMMapHbIM TEPMUYECKUM COMPOTUBNEHNAM
NnapoBbIX TENNOBbIX CeTel Ha banaHce
KoHcynbTaHTlAOC: NpumeyaHue.
Hymepaumsa rpad B Tabamue AaHa B COOTBETCTBUM C 0dULMANbHBIM TEKCTOM AOKYMEHTA.

YyacTok HammMeHOBaHMe Oorson 90° OrBOL TPOMHMK Ha 3anBmxKa 3anBmxKa CymMma CyMMapHO

ydacTKa 30° 3aKPLITEIM Me CTHEIX TepMMYeCK!

IPOXOI CONPOTUBJICHUN CONPOTUBJIE!

10 ydJacTKam 10 YyYaCTK.

KOJI— SUM3kcu KOJI— KOJI— KOJI— SUM3kcu KOJI— SUM3ncuinon KOJI— SUM3kcu SUM3kcu R,
BO BO BO BO BO BO (M x g x °
KKaJl
1 2 3 4 12 12 14 8 9 10 11 12 13
1 -2 HO-1 - HO-2
2 -3 HO-2 - HO-3
3 -4 HO-3 - TK-1
4 - 5 TK-1 -
llorpeburenns
1
Tabnvua 6.6

MapameTpbl 1 pacxodbl Napa no y4acTkam



HammeHOBaHME Pacxon, T/4 TeMmnepatTypa, °c ABCOJIIOTHOEe IaBJjieHue, KIc/cm2 SHTaJbOUA, KKajl/KD
ydacTka
G B Hadaje B KOHILE cpenHAaAa B Hadaje B KOHILE CpendHee Ha| B Hadale B KOHILE
i ydacTKa ydacTKa Ha ydYacTKe| ydJacTka ydacTKa ydacTke ydacTka ydacTka
Tay Tay cp. o) o) cp. h h
1i 21 Tay 1i 21 P 1i 21
5 )
1 2 3 4 5 6 7 9 10
HO-1 - HO-2
HO-2 - HO-3
ﬂapameprlnapaB|1aponpOBer
[TaponpoBoOxn Temnepatypa, °C ADOCOJIOTHOE HaBJIEHUE, DHTAaJNBNNA, KKaJ/KT
Krc/cMmM2
Ha4vaJjio KOHeIL], CpellHA4d | HadaJlo KOHeIl], CcpelHee | HadaJlo KOHeIL], cpenHAaAa
napo- napo- Ha napo- napo- Ha napo- napo- Ha
npoBoOIa |nporoma | napo- npoBoOIa |Nporoma | napo- npoBoOIa |nIporoma | napo-
Tay Tay nposome| p o) nposoze [ h h npoeBome
1 2 Tay 1 2 o) 1 2 h
cp cp cp
1 2 3 4 5 6 7 8 9 10
1

Tabnuua 6.6a



Tabnuua 6.7

Mpumep 3anonHeHMA Tabamubl 06vema, m3,
TpybonpoBoAoB TEMN/OBbIX CETEN Ha BanaHce opraHU3aLUnm

CesoH TeMnepaTypHbele I'paduxm
150/70 130/70 95/70 70/40
OTonMTe b HEM 2000 0 5000 4000
HeoTonmTesbHE 2000 0 0 4000

I'IpMN\eanme: 3aNOJIHAETCA Pa3gebHO ANA KaxXA0ro Buaa Ten/1I0HOCUTENA.

6.5. lMporHosHble cpegHemecAYHble TemnepaTtypbl, °C, KakK cpegHMe W3 COOTBETCTBYHOLLMX
CTAaTUCTUYECKMX 3HAYEHWA MO WMHOOPMALUM MECTHON MeTeocnyxbbl 3a nocnegHue 5 ner maun B
COOTBETCTBUM CO CTPOUTENIbHBIMM HOPMaMW W MPaBUAAMM MO CTPOMTENBHON KAMMATONOMU U
KMMATONIOMMYECKMM CMPABOYHMKAM:

- HAPYKHOTO BO34yXa,

- TPYHTA Ha cpegHel rnybuHe 3anoxeHns Tpybonposoaos,

- B NOMELLEHUAX (NPU HAaMYUKM NPOKNAAKM TPYyOONpPOBOAOB B MOMELLEHUAX),

- X0JIoAHOW BOAbI (pa3aenbHO AN1A KarKAOoro UCTOYHUKA TEMNNOCHAbXeHna U ANA XO/I04AHOW BOAbI,
nocrtynatoluei B cuctemy NBC ns sogokaHana).

Mpumep NpenocTaBieHUs gaHHbIX B TabIMYHOM BuAe nNpusegeH Huxke (Tabaunua 6.8).



Tabnuua 6.8

CpeaHemecAYHble, cpefHEeCce30HHbIe U CpeHero40Bble TeMnepaTypbl
HApPY»KHOro BO34yXa, rPyHTa, CETEBOM U XON04HOM BOAbI

MecsHaL Umcio uyacos Temnepatypa, °C
PaboTE
OTONUT . JIe THUM TpyHTa HapPyXHOTO rnojamnimero 0B6paTHOTO XOJIOOHOM
nepuon nepuon Ha BO3IOyXa Tp-Ioa Tp-Ioa BOJIEL
TanyouHe
2,4 M
AHBapPb 744 3,5 -7,5 82,5 50,7 1
deBpalb 672 2,8 -7,8 82,9 50,9 1
MapT 744 2,4 -3,2 76,9 46,8 1
Anpernb 440 280 2,3 6,6 70,0 42,5 1,7
Marit 744 5,0 11,7 70,0 10,32
VOHB 552 7,9 17,0 70,0 17,62
MoJb 576 10,9 21,4 70,0 22,18
ABTYCT 576 12,7 17,9 70,0 21,26
CeHnTabpb 720 12,3 12,1 70,0 16,22
OxTabpb 416 328 10,5 5,3 70,0 42,5 9,26
Hosa6pb 720 7,8 -2,4 75,8 46,1 3,3
Iexadbpb 744 5,3 -8,7 84,1 51,7 1
CpenHeronoBele 4 480 3 776 6,8 4,5 74,6 47,9 8,2
3HaUYeHUs
CpenHeCces0HHEE OTONUT. IEePUon 4,7 -3,6 78,4 47,9 2,2
3HAUYEHUS HEOTOMNUT . 9,2 14,0 70,0 15,3
nepuon

6.6. MMPOrHO3Han NPOAOIKNTENbHOCTL OTONUTE/ILHOTO U HEOTOMMUTENbHOrO Neproaos (Tabaunua 6.8).

6.7. YTBEPKAEHHbIW 3KCMyaTaUuMOHHbIM TemMnepaTypHbI rpaduK oTNycKa TENI0BOM SHeprun Ha 6a30BbIit Nepuoa 1 Ha Nepuoa PeryivpoBaHna OT Kaxaoro
MCTOYHMKA TEMNIOBOM 3HEPrUM, TEMNEPaTYPHbIN rpadmKk paboTbl cuctem oToneHus (BeHTuaaummu) n NBC nocne LTI B8 TabanyHom uam rpadpuyeckom suge. Peskum
OTMNYCKa TEMN/J0BOMN 3HEPrMm B HEOTOMMUTEIbHOM ce30He 3a 6a30Bbli Nepuos 1 Nepuos, peryanpoBaHua (TemnepaTypbl CETEBOM BOAb! B NOAAIOLEM M 06paTHOM
Tpybonposoaax).

6.8. [na napoBbix ceTei: cpefHeMecAYHble MapameTpbl (TemnepaTypa M AaB/ieHWe) napa Ha WMCTOYHWMKE TenNOCHABKeHWsA, a TaKXKe MaKCMMasbHble
[OroBOPHbIE PacxoAbl TENNOHOCUTENA Y KaxKa0ro noTpebutens nomecadyHo (tabauua 6.9).



CpeaHemecaYHble 1 CpeaHerooBble TemnepaTypbl,

[aB/IeHNA U pacxobl napa

Mecs4aLlmsl

UycJio yacos

pPaboTH

VICTOYHMK TEIJIOBOM DHEPTUMU

[loTpeburensb
1

[loTpebuTesb
2

OTONUT .
nepmon

JIe THUM
nepuon

TeMrneparypa,
e

abCcoJInTHOE
IaBJieHMue

TEeIlJIOHOCHUTEeJIA,

krc/cm2

pacxom, T/u

pacxom, T/u

AHBapPb

deBpasb

MapT

Amnpeb

Mamn

VoHB

VoJib

ABT'YCT

CeHTAOpPb

OxTabpb

Hosabpb

Iexabpb

3HAYEeHMA

CpeﬂHePOHOBHe

Tabnnua 6.9

6.9. CBeAeHNA No ruapaBaMYeckMm cMcTeMamM aBTOMaTUYECKOro peryiMpoBaHmua 1 3awmTbl (CAP3), npeaycmaTpuBaloWwmMm CIMB TENJIOHOCUTENS, B CUCTEME
TennocHabxeHua. Konanyectso ogHotTunHbIX CAP3, Haxogsawmxca B paboTe, ¢ yKasaHMemM TeXHWYeCKM 06OCHOBAHHOrO pacxoda CEeTeBOW BOAbl Ha CAMB ANA

Kaxkgoro ns Tunos CAP3 1 uncna yacos paboTsi B roay (Tabauua 6.10).



Tabnuua 6.10

[JaHHble no cpeacTBam aBTOMAaTMKK U 3amTbl (CAP3)

Tun CAP3 KommuectBO, Pacxon MecTo IIpomosxm— HopMmaTuBHEE
WT . TeIlJIOHOCUTEJIA, YCTaHOBKU TEJIbHOCThb TOOOBHE IMOTEPU U
M3/u (nom./ paboTH B 3aTpaTH
o0p. TeUeHMe TEeIJIOHOCUTEJIA,
TP-1) roma, 4 M3 (T)
1 2 3 4 5 6

6.10. Pe3ynbTaTbl MCNbITAHUI Ha TEeN10Bble NOTEPU, NPOBEAEHHbIX B TeYEeHUEe nocneaHux 5 net;
pes3ynbTaTbl OnpeaeneHUs TenaoBbiX MOTEePb MHbIMKU MeToAamM (yKa3aTb Kakumu) (oT4yeTbl Ha
B6YMaXKHbIX AN SNEKTPOHHbIX HOCUTENAX).

6.11. CBegeHMs Mo HaCOCHOMY 060pPYA0BaHMIO, OCYLLECTBAAKOLWEMY Nepeaady Tenj0BON SHepPrnm
N HaxogAwemycs Ha 6anaHce opraHusaumm (HacocHoe M apyroe obopyaoBaHMe, YCTaHOBJAEHHOE Ha
WCTOYHMKE TEMNs0BOWN 3HEPruum, K TenjoceteBomy obopyaoBaHMi0 HE OTHOCUTCA). YKa3aTb HasHayeHue
HacocHoro o06opyaoBaHUA (MoAKayMBalOWME HACOCHble CTaHUMM Ha noJalowmx U obpaTHbIx
TpybonpoBogax TenaoBOW CETU, NOoAMELLMBAOWME HACOCbI Ha TEMNJI0BOM CETWU, APEHAXKHble HAcoChl,
HACcoCbl 3apAAKM-PA3PALKN PalioOHHbIX 6AKOB aKKyMyAATOPOB, Hacocbl otonaeHua u BC, Hacochbl
NoAnUTKM BTOPOTrO KOHTYpa OTOMNIEHUS LLEHTPAJbHbIX Tenaosbix NyHKTOB (LLTM)), coctaB o6opyaoBaHua
(Mmapka, KoNnMyecTBo, MOLWHOCTb, YMCN0 060pOTOB, haKTUYECKME AnameTpbl paboumnx Konec), Haauuume
YPr1l.

PacueTHble 3HayeHMA pacxogoB Yepes HacocHoe obopyaoBaHMe, 06OCHOBAHHbIE pe3y/ibTaTamMu
pacyeToB TMAPABANYECKOrO PEeXKMMa TEernnoBblX CEeTel OT BCEX WMCTOYHMKOB TEMNOCHABMKeHua npwu
XapaKTepPHbIX TemnepaTtypax HAPYXHOro BO3ayxa <1> Ha NpPOTAXEHWM OTOMUTENbHOro Ce30Ha U
pacyeTHble pacxobl TENJOHOCUTENS B NETHMIA Nepuoj COrnacHO pa3paboTaHHOMY JIETHEMY PEXUMY
paboTbl CMCTEMbI TENNOCHABKEHUS.

<1> XapaKTepHble TemnepaTypbl Hapy»KHOro Bo3Ayxa ANnA onpeaeneHMs HOPMaTUBHbIX 3aTpaT
3N1EKTPO3HEPTUM PEKOMEHAYETCA NPUHUMATL CeayoLmnm ob6pasom:

- cpegHsAa 3a OTOMUTENbHbIA Nepuoa, ONA 3aKPbITbIX U OTKPbITbIX (aBTOMATU3UPOBAHHbLIX -
OCHaLLEHHbIX peryiatopamm Temnepatypbl B cuctemax IBC) cuctem TennocHabKeHus;

- cpeaHue 3a nepuog paboTbl npu Bogopasbope Ha BC v3 noaatouiein/obpaTHON AMHUKM B
OTOMUTE/bHbIN Ce30H (2 3HaYeHUA) oA OTKPLITON HEaBTOMaTM3UPOBAHHOW CUCTEMbI.

MporHosHble Ha Nepuod PeryiupoBaHUA [AaHHble MO KOJIMYECTBY YacOB WCMO/b30BaHUA U
KO/IMyecTBy PaboTatoLLMX HACOCHbIX arperaTtoB Ha KaxAoM M3 HAaCOCHbIX CTaHLmin 1 LITI.

[aHHble npeaocTaBAAlOTCA pas3fenbHO MO CUCTEMaM  TernIOCHabMKeHus  ONs  Karkaoro
npeanpuatua (punmana), aKCNIyaTUPYIOLLEro TerJioBble CETM 3SHEepProcHabKaloleih opraHusauumu.
Mpumep NpegocTaBaeHUA AaHHbIX NpuBeaeH B Tabauue 6.11.

6.12. Hanuuve npuBOAOB 3aMOPHO-PEryAnpYIOLLE apmaTypbl B TensoBblX CeTax. YKasaTb
KO/IMYECTBO OOHOTUMHbLIX MNPUBOAOB  3eKTpUdPUUMPOBAHHOIO 060pYAOBAHUA, YCTaHOB/IEHHYIO
MowHocTb M KM/ 3n1eKTponpuBoAOB, rOA40BOE YMC/IO YAcoB PaboTbl 3/1EKTPONPUBOAOB KaXKAOro BMAA
obopyaoBaHUA Ha Nepuoa peryamposaHua (Tabauvua 6.12).

6.13. ®daKTuuyeckue 3aTpaTbl 3/EKTPO3HeprMm 3a 6a30BbIA WM NpeslecTByOWmNin 6asoBomy
nepuoabl (NnomecayHo) no Kaxgomy LTI M HacocHOW cTaHUMM Ha GanaHce 3HeprocHab:Karoluen
opraHusauuu (Tabnuua 6.13).



Tabnuua 6.11
CBeaeHus No HacocHOMY 0bopyaoBaHuUIO

HanmeHoBaHMWe HaceneHHoro NYHKTa
HanmeHoBaHWe cuctemsbl TeniocHabXeHus

HammeHOBaHMUE [Iponosmxm— Mapxa Twun [lapamMeTprl paboOTE B NepMOI C XapaKTEepHOM TeMIIepaTypoM HAapyXHOTO BO3IOyxa
HaCOCHOM TEeJIbHOCTb Hacoca BIIEKT—
cTaHUUM paboTs (MecTo pomnBu- xapak- YMCIIO ouamMeTp HOPMaTUB— nonada Harop KIg HOpMUPYye— YMCIIO
(ITI) . HaCOCHOM ycra- raTensg TepHasa HaCcoOCOB, pabouero HBEII pacxon Hacoca, Hacoca, Hacoca Masa Jacos
HasHaueHue cTaHUUM HOBKM) TeM-pa OIHOBpPE-— xoJsieca/ TEMNJIOHOCHU~ M3/u M MOIHOCTb paboTE
(ITO) B HapyX-— MEHHO ouamMeTp TeJa uepes HaCOCHOM HaCOCOB,
nepmomn HOTO Haxonsa— KoJjeca HaCOCHYIO CTaHLMU u
perympo- §osnyxa, mWMXCHa B rnocje CTaHLUMIO (gTm) ,
BaHMA, U C pabore, obpesky, (OTn), /g KBT
(nepuon wmT . MM
paboTH)
1 2 3 4 5 6 7 8 9 10 11 12 13

MprmeyaHue: 3an0/IHAETCA Pa3fe/ibHO MO CMCTEMaM TEMJI0CHAbXKEHUs ANA Kaxagoro npeanpuatua (dunamana 3CO), sKcnayaTMpPYIOLWEro TeNoBble CETU
3HeprocHabKatoLwen opraHM3aumnm

Tabnuua 6.12

[aHHble No NpMBOAAM 3aNOPHO-PErYANPYIOLLEN apMaTypbl

Tun (Mapxka) KomuuecTBO, YCcTaHOBJIEHHAH KIII, T'onosoe HopMmaTuBHEIE
[IPMBOLOB wmT. MOWHOCTBL, KBT % YMCJIIO TOOOBHE 3aTpPaTEL
JacoB BJIEKTPOSHEPTI NN,
paboTE, U kBT 'u
1 2 3 4 5 6

Tabnunua 6.13



[aHHble no d)aKTMLIeCKMM 3aTpaTam 3/1IEKTPO3HEPTUN

HamMeHOBaHMe 3aTpaTe 3JIEKTPOSHepInM, KBT 'y
HACOCHOM SH. dbes. MapT anp. Mamn VIOHBb MIOJIb aBT. CEeHT. OKT. HOaD. oex. ron
cTaHumm (LTII)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Mpunoxkenune 7
K NopAAKY onpeneneHnAa
HOPMaTnUBOB TEXHO/TOTNYECKUX
notepb Npu nepegaye Tena0BOM
oHeprmuuy, Teni1oHocnTenA
(obpaszeu)
Ob6wme ceepeHua o0b sHeprocHabKatowen
(TennoceTeBolt) opraHM3aLmm
HamveHoOBaHMe HammvmeHnoBa- HammMveHOBaHMeE YCTaHOBJIEHHAA Pacnojlaraemad
HAaCEJIEHHOT'O HME CUCTEMEBL MCTOUHMKA TenjoBas TelnjoBas
NyHKTa TenjocHab- TEenJoOCHabOXeHUA MOIIHOCTb MOIHOCTb
XEHU ST VMCTOUHUKA VMCTOUHUKA
B TopsaYeln B IHape, B TopsaYelr B Iape,
BOIE, T/4 BOIE, T/4
Tkajn/u T'xan/u
1 2 3 4 5 6 7
HacesieHHBEM COT-1 CobCcTBEeHHBIE MCTOUHMKMU
OyHKT 1 TEIJIOBOM DHEPIUM:

ToI-1

T3I-2

JICTOYHMKM TEIJIOBOM
sHeprum gpyrux 9CO:




3CO-1 (HamMeHOBAHUE)

KorenpHag 1

KoremnbHasg 2

9C0O0-2 (HamMeHOBAaHMUE)

KorenpHag 1

CuT-2

CoBOCTBEHHBHE MCTOUHUKU
TEIJIOBOM DHEPIUM:

T3I-3

JICTOYHMKM TEIJIOBOU
SHeprum npyrux 3CO:

9CO0-3 (HamMeHOBAaHMUE)

Koresibuas 1

Bcero no

HaceJIeHHOMY Iy

HKTY

HaceneHHuM
OYHKT 2

CuT-3

CobCTBEHHBHE MCTOUHUKU
TEIJIOBOM BHEPIUMN:

Bcero 1o HaceJIeHHOMY IIYHKTY

Bcero mo 3CO (TCO)

MpumeyaHue: Tabaunua 3anonHseTca ana 6asoBoro nepnosa.

0O6Lian xapaKTepUCTMKA CUCTEM TENNOCHAbXKeHMsA
CTpyKTypa oTnycKka, noTpebieHna TenaioBoi sHeprum

MpunoxkeHune 8

K MOpAAKy onpeaeneHunsa
HOPMaTUBOB TEXHOIOrNYECKUX
notepb Npu nepegaye Tena10BOM
3Heprum, TenaoHocuTens

(obpaseu)

Tabnuua 8.1



KoHcynbTaHTlAOC: NpuMmeyaHue.

Hymepauma rpa¢ B Tabaunue aaHa B COOTBETCTBMU C OPULMANbHBIM TEKCTOM AOKYMEHTA.

HamMeHOBaHUe HammMeHOBaHUE Tun cucTeMs Tun OTnyck TEIJIOBOM 3HEPI'MM B CeTb, THC. I'Kal
HaCeJIEHHOTO CHCTEeME TEeMNJIOCHaOXeHUa TEMJIOHO—
NyHKTAa TerJIOCHABGXeHU S <1> curend, OTYe THHN [JIaHOBEIL
ero
napamer- npenieCcTB YOy ©a30BbI1 npenieCcTB YOy ©a30BbIL VTBEePXIEeHHBI nepmon TI}
pEr <2> 6a30BOMY <3> 6az30BOMY nepuon <4> nepuon perynmu-
nepuony nepuoz nepuony pOBaHMUSA
1 2 3 4 5 6 7 8 9 10
MpumeyaHus:

<1> MNpn OTKPLITON CUCTEME TEMNIOCHAOKEHNA U NOAKNIOYEHUN MECTHbIX cucTem MBC KaKk No 3aBMCUMMOI, TaK M HE3aBMCMMOM CXeMaM yKasaTb B CYMMapPHOIA
Harpy3ke BC gonto Harpy3ku BC Tex notpebutenei, cuctembl TenaonoTpebaeHmA KOTOPbIX MOAKAOYEHbI MO 3aBUCUMOW CXEME.
<2> Tun TensoHocKTeNA: BOAA, Nap, KOHAEHCAT; A4 Napa yKas3aTb napameTpbl (0T6opHbIiA; 1,2 - 2,5 Kre/cm2; 2,5 - 7 Kre/ecm2; 7 - 13 Kre/cm2; >13 Kre/cm2;

OCTpbIiA).

<3> ba30BblIii Nepuos - Nepuoa, NPesLwecTsy WM YyTBEPKAEHHOMY (TEKyLLEMY).
<4> YTBEpPKAEHHbIN (TEKYLLMIA) Nepuos - TEKYLLMI Fof, Ha KOTOPbIV AeUCTBYIOT NPUHATbIE PErYINPYIOWMUM OPraHOM HOPMATWBbI TEXHOJIOTMYECKUX NOTEPD,
yyTeHHble B Tapudax Ha nepeaavy TEMN0BOW SHEPTUMN.

CTpyKTypa pacyeTHOM NpUcoeaMHEHHOMN TENIOBOI Harpy3Ku

Tabnuua 8.2

HavmMeHOBaHUE Tun [lpucoenyHeHHas TEeIJIoBas HAarpys3ka K TEeNJoBOM ceru, I'kajn/u
CUCTEMEI TENJIOHO—
TENIIOCHAOXEHNS, curens, npenie CTB YWy 0a30BLIL [IEPUON YTBEPXIOEHHE [epuom IePUOI PeTryJMpC
HaCEeJIEHHOTO ero GazoBOMy Heprony
fyHKTa gzpifiT Ha Ha Ha I'BC Ha Ha Ha Ha I'BC Ha Ha Ha Ha I'BC Ha Ha Ha
OTOIl. — I'BC (Makc) TeXHO-— OTOIl. - I'BC (Makc) TeXHO-— OTOIl. - I'BC (Makc) TeXHO— OTOIl.— I'BC
BEHT. (cp. JIOT'UIO BEHT. (cp. JIOTUIO BEHT. (cp. JIOTUIO BEHT. (cp.
Hen) Hen) Hen) Hen)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16




MpumeyaHua:

<1> Tun TennoHocMTeNA: BOAA, Nap, KOHAEHCAT, ANA Napa yKasaTb napametpbl (0T60pHbIN; 1,2 - 2,5 Krc/cm2; 2,5 - 7 Kre/em2; 7 - 13 kre/cm2; >13 Kre/cm2;

OCTpbIiA).
MpunoxeHne 9
K NOpAAKY onpeaeneHna
HOPMaTnUBOB TEXHO/TOTNYECKUX
noTepb Npun nepegadve Tennosom
IHEPrnn, TeENOHOCUTENA
(obpaseu)
Tabnnua 9.1
O6U.I,aﬂ XapPaKTeEPUCTUKA CUCTEM TPaHCNOPTa U pacnpeaeneHna
Tennosom HEprnm (TEI'II'IOBbIX ceTe171)
HaumeHOBaHME HammeHO— Twun [IPOTAXEHHOCTE TPYOONPOBOOOB CpenHuii (IO MaTepMasbHOM OBBeM TP
CHCTEeMEl BaHUE TEeIJIOHO— TEIJIOBEIX CeTel B ONHOTPYOHOM XapaKTepPUCTHMKe) HapPyXHEN OMaMeTp
TEeIJIOCHAOXeHMUS , npennpusa— cuTend, VCUMCJIEHUM, M TPyOONPOBOINOB TEMJIOBHX CeTel, M
HaCeJIEHHOT'O s (ou- ero na- 5 - s — —
— arna paMeTpe npenm?cq'— a3O0BBI yTBep)i(— nepuon npenm?cq'— a30BBI yTBep)i(— nepuon npeaie CTB Yoy
5C0) <1> BN nepuon OEeHHEIM peryam- By nepuon OEeHHE perynamu- 6aso0BOMYy Hepuomy
! _ 6a30BOMYy nepron poBaHuUAa 6a30BOMYy nepmnon poBaHmMa
SKCITya nepuomy nepuomy OTOmUTEeNb— JeTHU
TUPYLEeTro HEIM Nepuon nepmo,
TEeIJIOBkEE
ceTu
1 2 3 4 5 6 7 8 9 10 11 12 13




MpnmevaHue:

<1> [1na napa yKkasaTb napameTpbl (0T60pHbIN; 1,2 - 2,5 Krc/cm2; 2,5 - 7 kre/cm2; 7 - 13 Kre/cm2; >13 Kre/cm2; ocTpbii).

(8 pea. Mpukasa MuHaHepro Poccum ot 01.02.2010 N 36)

HopmaTunBbl TEXHONOMMYECKUX 3aTpaT U NoTepb NpU nepesaye

TENJI0BOW 3HEPTUN HA PEryINpYyeMblii Nepuoa,

MpunoxkeHune 10

K NopsaaKy onpeaeneHmn
HOPMaTUBOB TEXHONOTNYECKMX
noTepb Npu nepegaye TenI0BoOMn
3Hepruu, TenaoHocuTens

(obpaseu)

Tabnuua 10.1

HamMeHOBaHUE HammMveHOBaHUE HamMveHOBaHUE Twun T'omoBEIE BaTPaTh M I[IOTEPM TeIJIOHOCUTess <2>, T'onos
HaCeJIEHHOT'O CHUCTEeME NpennpuAaTmusa TEIJIOHOCUTEeJIA, M3 (T) M TIOT
IyHKTa TENJIOCHAOXEHNU A (dmymamna 3CO), ero napaMeTpEl SHEP
SKCIJIyaTUpyolero <1l>
c TEeXHOJIOTMUECKME 3aTpaTel BCEIo uepes
TEIJIOBEIE CeTU .
YTEeUYKOM MU3O0JIALMIO
Ha Ha co BCEIo
IyCKOBOE perJyiaMeHTHEIe CIMBaMu
3aroJIHEHrE VICIIEITaHUA CAP3
4 5 6 7 8 9 10 11

MpnumevaHue



<1> Tun TennoHocuTeNs: ropavyas Boda, Nap, KOHAeHcaT; ANa napa yKasaTb napameTpbl (0T60pHbIN; 1,2 - 2,5 Kre/cm2; 2,5 - 7 krc/cm2; 7 - 13 krc/cm2; >13

Krc/cm2; ocTpbli).

<2> [opoBble NOTepu TenaoHoCUTENS "ropadvas Boga" npueoaaTca B m3, "nap" - B TOHHax.

CBoAHble AaHHble MO HOPMaTUBaM TEXHOIOMMYECKUX 3aTpaT
1 NoTepb Npu nepeaaye TenJI0B0N 3HEPrnn

(8 pea. Npukasa MuHaHepro Poccun ot 01.02.2010 N 36)

Tabnunua 10.2

HammeHOBa-
HME CHUCTEMH
TEemnJjIo-
CHabOxeHUsd,
HaCeJIEHHOTO
IyHKTAa

Twun
TEemnJjo-—
HOCK—
Tensd,
ero
napa-
MeTPEI
<1l>

T'omoBLle 3aTpaThl M NOTEPM TelyioHoCcuTensa <2>, M3 (T)




OTUYEeTHEIe
3a nepmuon,
B T.4u. QakT.
no npubopam
yuera

HOPMAaTMBHEIE Ha IIepuron

OTYEeTHEE

3a nepron
B T.4u. dak
no npubopal

ydyeTa
npen- 6azo- npenieCTBYyIOWLMi 6a30BLIM YTBEPXIEeHHBIN pery- npen-
mecT- BRI 6a30BOMYy Iepuomy (Texyummi) JINPO— mecT—
BYOUMT BaHUSA BY O
Baso— c TEeXHO— BCETO c TEeXHO— BCETO c TEXHO— BCETO (BCero) Baso—
BOMY yTeu- JIOTU— yTeu- JIOTM— yTeu- JIOTM— BOMY
KOM yeckue KOM yeckue KOM yeckue
3aTpPaTH 3aTpPaTH 3aTpPaTH
3 4 5 6 8 9 10 11 12 13 14 15




MpumevaHue:

<1> Tun TensoHoCUTENA: ropsaYas BoAa, Nap, KOHAEHCAT; AA napa yKasaTb napameTpbl (0T6opHbIi; 1,2 - 2,5 Kre/em2; 2,5 - 7 kre/ecm2; 7 - 13 krc/cm2; > 13

Krc/cm2; ocTpblif).

<2>[ofoBble NoTepM TeNIOHOCUTENS "TopaYvas Boaa" npmsoaaTca B m3, "nap" - B TOHHax.

MepeyeHb MeponNpPUATMIA NO NOBbILEHUIO SHEPreTUYECKOM
3pPeKTUBHOCTM PaboTbl TENNOBLIX CETEMN

MpunoxkeHue 11

K NopAaAKy onpeaeneHua
HOPMaTUBOB TEXHOOTNYECKMX
noTepb Npu Nepeaayve Tenjaosomn
sHeprum, TenaoHocuTenA

(obpaszeu)

Tabnmua 11.1

N HamMeHOBaHME Ox1IIaeMblit Heobxonumere Cpoxk Cpokmu
n/n MEPONPUATHUA, SHepreTudeckuy sddexT 3aTpaTH], OKyIaeMOCTH, Hadajyla u
ero B B IEHEXHOM pyo. Toxn OKOHYAaHMA
TeXHUYeCKas HaTypaJibHOM BEIPAXEHUM, npoBeneHNA
CYIWHOCTb BHIPAXEHUU TEIC. PYyO. MEPONPUATUS
1 2 3 4 5 6 7




MpunnoxkeHue 12

K NopaaKy onpeaeneHus
HOPMATUBOB TEXHOIOTMYECKMX
noTepb Npu nepegaye TeN/I0BOM
3Hepruu, TennoHocuTens

(obpaseu)

HOPMATVBH TEXHOJIOTMUYECKMX IIOTEPH
[P NEPEJAUE TEIJIOBOM SHEPTUM

(HaMMeHOBaHMe sHeprocHabxawoumey (TenjoceTeBOoM) opraHmM3alun)

Kumra 1.

(HaMMeHOBAHME KHUTU)

(HamMMeHOBaHMEe CUCTEMB TeIlJIOCHAOXeHMS)

KonmmuecTBO COPOWIOPOBAHHBIX JIMCTOB

T'yaBHEM MHXeHep (PyKoBOIMTEJD)

(HaMMeHOBaHME 3SHepIrocHabxamouen (mongmnmce) (®.1.0.)
(TenJjioceTeBOM) oOpIraHM3aLUM)

T'yaBHEM MHXeHep (PyKoBOIMTEJD)

(HaMMeHOBaHME MNPennpusaTus, (mommnuce) (®.11.0.)
SKCIJIyaTUPYRIETO TEINJIOBLE CETHU)

MpnnoxkeHune 13

K NopaaKy onpeaeneHus
HOPMaTUBOB TEXHOIOTMYECKMX
notepb NpPU Nepesayve TenJ0BoOM
3Hepruu, TenaoHocuTens

PEKOMEHZALMM
MO OPOPMJIEHUIO PE3Y/IbTATOB PACYETA M OBOCHOBAHMSA
HOPMATMBOB TEXHO/IOTMYECKMX MOTEPb MPW MEPEJAYE TEN/OBOWM
SHEPIMM NPU NOATOTOBKE OEOCHOBbIBAIOLLMX MATEPUA/IOB

(8 pea. Mpukasa MuHaHepro Poccum ot 10.08.2012 N 377)

13.1. Mpn nNoaroToBKe creaylowWmx CBeAEeHUM COracHO peKkomeHayembim obpasuam: "Obuwue
cBegeHus o6 sHeprocHabatowei (Tennocetesoit) opraHusaumn” (MpunokeHve 7 HacToAwWero
nopsaka), "Ob6uias xapakTepucTMka cuctem TennocHabxenusa" (MpunosxkeHne 8 HacToAllero nopaaka),
"O6uLan xapaKTepucTMka CUCTeM TpPaHCMopTa M pacnpeaeneHus Ten/0BON aHeprun (Tennosbix ceten)"
(MpunoxeHne 9 HacTosAWwero nopsfdka) - WCNOAb3YOTCA OdUUMANbHbIE OTYETHblE AaHHble



SHeprocHab:Karwlen (TennoceTeBoit) oOpraHM3aumMu, J[aHHble W3 [AOrOBOPOB TEMNOCHAOMKEHMSA U
OOroBOPOB Ha OKasaHMe ycayr no nepegaye Ten/I0BOM SHEPIUM.
(8 pea. Npukasa MuHaHepro Poccun ot 10.08.2012 N 377)

13.2. PacyeTHbI rofoBoOM 06beM OTNYyCKa TENI0BOM 3HEPrMmM B Nape (Mo napameTpam napa) uaum B
ropayen Boge onpeaensercd NPOW3BOACTBEHHOM MNPOrPamMMON 3HEProcHabKaloleit opraHusaumy,
yuuTbiBatowen obuwyo noTpebHOCTb B TEMIOBOM 3SHEPIMM HA LLE/IM TEXHOOTMYECKME, OTOMUTENbHO-
BEHTUNALMOHHbIE W Tropsyee BOAOCHAOKEHWe Npu PacyeTHOM 3HaYeHUM TENOBbIX MOTEPb NpPU
nepesaye TeNJ0BOM SHEPTUM.

MoTpebHOCTb B TEN/I0BOM 3HEPTUU HA OTOMUTENIbHO-BEHTUNALMOHHbIE LLe/IN YCTaHaBIMBAETCA Mo
OOrOBOPHbLIM  pPacyeTHbIM (NPUCOEAMHEHHBIM) TEMOBbIM Harpyskam (MowHocTM) noTpebutenei,
MCXOAA W3 MPOEKTHbIX AAHHbIX WM/MAM MacnopToB OTan/AMBaemMbliX (OTOMWUTENbHO-BEHTUANPYEMbIX)
3[,@aHWUIM C Y4ETOM KAMMATONOMMUYECKUX AAaHHbBIX HA OTOMUTENbHBIN U NETHUIN Nepuoabl.

MoTpebHOCTb B TENN0BOM SHEPTMM HA ropaYee BOAOCHAOKeHWe YCTaHaBAMBAETCA NO A0rOBOPHbIM
3HAUYEHMAM CpefHeHeAeNbHbIX MPUCOEANHEHHbIX TEMNOBbIX HArpy3oK (MOLWHOCTM) noTpebutenei
ropayYero BOAOCHAOKeHUS.

13.3. PacyeTHble MpPUCOEAMHEHHblIE TENAOBble  HArpyskM (MOLWHOCTb) noTpebuTenei
ONpeaenstoTcA  AOTOBOPHBbIMM  MX  3HAYEHUAMM C  Y4EeTOM MNPOEKTHbIX JAaHHbIX, MNacnopToB
TenNonoTpebAAoWMX YCTAHOBOK M paHee BblAaHHbIX TEXHUYECKMX YC/AOBMM Ha NOAKNOYEHUE
(npucoeanHeHue). Ona notpebutenei, umerowmx Ha cBoem bHanaHce TENOBble CETW, YYMTbIBAKOTCS
TaKKe HOPMMUpPYeMble 3HAYEHMA 4YACOBbIX TEMNOBbIX MNoTepb. OTONUTENbHAs W BEHTUAALUMOHHAA
TennoBas Harpyska (MOLWHOCTb) noTpebuTeneit, a TaKKe 4YacoBble TenjioBble NOTepU B CETAX
notpebuTtenei ycTaHaBAMBAOTCA NPU YCIOBUAX, COOTBETCTBYHOLLMX PAcYETHOM TeMnepaType HapyKHOro
BO34yXa WM COOTBETCTBYIOLLMX € TemnepaTypax TEM/NOHOCUTENA C YYETOM BAUAHUA LPYTUX BHELHUX
daKkTOpoB (Hanpumep, TemnepaTypbl TFPyHTa Ha cpeaHel raybuHe 3a/0¥KeHMA TenaonpoBoAos,
CKopocTu Bo3ayxa). [lpM  yYCTaHOBNEHWM PACYETHbIX MNPUCOEAMHEHHbIX TEMJOBbIX Harpysok
notpebutenein, NpUMeHsEMbIX A1A pacyeTa HOPMATUBOB TEXHO/IOTMYECKMX MOTEPb, MCMOJb3YIoTCA
cpepHue 3a Heaento YacoBble AOrOBOPHbIE TEM/IOBbIE HArPY3KKN Ha ropaYee BOAOCHabXeHMe.

13.4. ins cucTem LEHTPaIM30BaAHHOIO TEMNI0CHAOXEHMA C NPUCOeANHEHHOW TEMNI0BOM Harpy3Kom
50 TKan/u wn 6onee OCHOBHbIM O6OCHOBBLIBAOWMM MAaTEPMasOM ABAAIOTCA  HOPMaTUBHbIE
3HEepPreTMYecKMe XapaKTeEPUCTUKM TEMJIOBbIX CETeN, pa3paboTaHHblie U 0POpPMIEHHbIE B COOTBETCTBUM C
HOPMATUBHbIMW [JOKYMEHTAMMU W METOAMKAMMU COCTaBNIEHUA SHEPreTUYECKUX XapPaKTepPUCTUK Aana
CUCTEM TPaHCNOpPTa TEMNJI0BOM 3HEPrUK, a TaKKe onpeaeneHns HOPMaTUBHbIX 3HAYEHUI MOKasaTesel
dYHKUMOHNPOBAHMA BOAAHbIX TEMNOBbLIX CETEM.

K HOPMATUBHbIM 3SHEPreTUYECKMM XapaKTEpPUCTMKAM TeNJoBbIX CeTel NPUKNALAbIBAIOTCS
MaTepuanbl, NOATBEPKAAIOWME MNpPoU3OLWeslne U3IMEHEHWUs, B COOTBETCTBMM C Tabauuen 6.1
MpunorkeHns 6 HacToALWEro NopaaKa.

(8 pea. Mpukasa MuHaHepro Poccun ot 10.08.2012 N 377)

[na opraHvsauuii ¢ NpMcoeamMHEHHOM Harpyskoi meHee 50 MKan/yac., a Tak:Ke gna opraHun3aLmi
C UCTEKLLUMMM CPOKAMM AeNCTBMA HOPMATUBHbIX SHEPreTUYECKMX XapaKTEPUCTUK TEMOBbIX CETEN UK C
npeBbllUeHNWeM Mokasatene Ux OYHKUMOHMPOBAHMA  HOPMATMBbl  TEXHO/IOFMYECKUX  MOTEPb
paccumnTbIBaloOTCA C yyeToM TpeboBaHuit rnassbl || HacToAwero nopaakKa.

(8 pea. MpuKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

13.5. MaTepuanbl, Kacatowmecs nNpoBeaeHUa sHepreTuyeckmux obcnenoBaHWin, BbINMOJHEHHbIX B
cooTBeTcTBMKM co cTaTbelt 10 depepanbHoro 3akoHa N 28-d3 "O6 sHeprocbepeskeHumn" (CobpaHue
3aKoHogaTenbcTBa Poccuiickoli degepauun, 1996, N 15, cr. 1551), npenocTaBaAOTCa B KayecTse
060CHOBaHMA Peann30BaHHbIX M HAMEYEHHbIX K peannsauuu sHeprocbeperarownx mMeponpuaTUin B
cooTBeTcTBUM C MpunoxkeHnem 11 HacTosLLero nopsaaka.

(8 pea. MpuKkasza MuHaHepro Poccum o1 10.08.2012 N 377)

13.6. B uenax yckopeHMs npouecca YTBEPKAEHWUA YKa3aHHbIX HOPMATUBOB pPEeKOMeHAyeTcA
NPUAOKUTE K YTBEPXKAAEMbIM MATepMasaM IKCNEPTHOE 3aK/IOYeHWe, coeprKaliee BbiBOAbl 00
060CHOBAHHOCTM UCXOAHbIX AAHHbIX, BbINOJIHEHHbIX PAaCYeTOB M 3HAYEHUI HOPMATMBOB.



Mpunoxkenne N 14
K nopAaKy onpeaeneHuna

HOPMaTUBOB TEXHO/IOTNYECKUX

noTepb Npu nepegaye TeN/I0BOM

3Heprunun, TenaoHocnTenAa

AVHAMMKA OCHOBHbIX MOKA3ATENEW PABOTbI TEM/TIOBbIX CETEN

(sBeaeHo Mpukaszom MuHaHepro Poccum ot 01.02.2010 N 36)

N N
n/mn

lokasarenm <*>

[Ipenba30BEI
rnepmuos

BazoBwem
nepuon

YTBEepX-—
IOeHHBIN
nepuon

PerynupyeMet

epuon

oTuerT,
B T.d.

baxkT. norepu

no npudopam
ydera

oTuer,

B T.4.
bakT. norepm
o npmubopam

ydeTa

IJIaH

pacuer

TEeIlJIOHOCUTEJIb

[IOTEPU ¥ 3aTpaTh
TEeNJIOHOCUTEJIA,
T (M3):

nap

KOHIOEHCAaT

BOOa

CpemHeTromoBou obbeM
TEeIJIOBEIX ceTel, M3:

nap

KOHIOEeHCAaT

BOIa

OTHOWEHYE [IOTEPb U
3aTpaT TEIJIOHOCUTEIS
K CpeIHeIOmOBOMYy
00BEeMy TEIJIOBBIX
cerelt, %:

nap

KOHIOEeHCAaT

BOIa

OTHOWEHUE [OTEepPb U
3aTpaT TEeJIOHOCUTEJIS
K CPeImHeTOIOBOMY
o0BeMy TEeIJIOBBIX
cerelt, %$/uac

(m. 1.3:8 760):

nap

KOHIOEeHCaT




BOIOa

TelJioBasa SHepIrm-da

[IOTEPU TENJIOBOM
SHepruM, THC. I'kaji:

nap

KOHIIEeHCaT

BOIa

MaTepnraljibHada

XapakT

TEeNJIOBEIX CeTel B

OOHOTP

eprcTuKa

yOHOM

WUCUUCJIEHUMN, M2

nap

KOHIIEeHCaT

BOIa

OTIIYCK TEeIJIOBOM
SHepIrmMMm B CeThb,

I'kai:

TEBIC .

nap

BOIAa

cyMMmap
npucoe

Hada
IOVMHEeHHad

TeIJIoOBasd HarpyskKa K

TEeIJIoOB
T'kaj/u

ol cetTu,

nap

BOIa

OTHOIIEe

TENJIOBOM BHEPIUMN

OTHOCHU

HIE IOTEPH

TeJIbHO

MaTepManbHOM

XapakT

€PUCTUKHA,

T'xaj/m2:

nap

KOHIOEeHCAaT

BOIa

OTHOIIEe

HIE IOTEPH

TENJIOBOM BHEPTUM K

OTIIYyCK
SHEpPTU

Yy TerJioBOM
“ B CEThb,

S .
CRS

nap

BOIa

SJIEKTpMYeCKada DJSHepIud

pacxon
BIIEKTP
kBT

osHEepIrunu,
u

TEIC .




3.2 |KOoJIMUeCcTBO, eI:

IIHC

OTII

<*> KpaTko u3naratloTca MpPUUMHBI YBENMYEHUS HOPMATMBOB Ha peryanpyemblii rog (pacuer)
OTHOCUTE/IbHO MOKasaTesiel TeKyLwero nepmoda (nnan) u (unm) GakTmyeckmx nokasaTtenen npeaplayLwmx
ner.




