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%’% nPOM3B04AUM B POCCUM

KomnnekcHbie pewueHus

NMrHoBsavL i PoGoTki
onsa Hage>kHocTu OT POCCUIACKINX Ha cnyxbe
npoussouTenen y aHepreTikos

pacnpegceTen f'




KABEABbHbDbIE

AMNMHIIMA

Pecypc pa60oThI HOTMMEPHBIX
Tpy6 IJIEKTPOITANII

NOATBEPKIEH

B 2020 rogy nonumepHbie TpyGbl ana 3awntbl kabenen 661nmn BKMIOYEHb] B NepeyeHb obopyno-
BaHUA, noanexauero o6a3arensHOW NpoBepKe KaYecTsa (aTrecTauum), Ans NpUMeHeHus

Ha o6bekTax MNAO «Poccetu». PecypcHble UCNbLITAHUA — OCHOBHaA U Heobxogumas 4acTb aT-
Tectauum — notpeboBanu KpynHbIX MHBECTULUA U HaNPAXKeHHON paboThl Beaywmx cneuuanm-
cToB oTpacnu. B koHue anpens 2022 roga nepebie o6pa3ubl TPY6 3aBepLIMNM LUKN YCKOPEeH-
HbIX pecypcHbIX ucnbiTaHuh (8760 yacoe). B aTton cTarbe Mbl pacCcKaXeM 0 KIio4eBbiX aTanax

3TOro npouecca.

Fopo6ew A.H., 3asenyioLmin cexTopom apmatypbl cunosbix kabenei OAO «BHUMKIT»
Fyces A.A., pykosoautens npoekta 000 «4KO MONUMIACTNK»

PbinbkoB M.M., rasHeiit cneunanuct [lenaptameHTa crpaternieckoro passutus 000 «pynna NONMUTMNACTUK»

pv HOBOM CTPOWTENbLCTBE W PEKOHCTPYKLMU

anekTpoceTeBbix 06bekToB MAO «Poccetu»

OOMKHbI  NMPUMEHATECA  PEKOMEeHOOBaHHbIE

no pesyneTatam aTtTectauuu obopyaoBaHue,
TEXHOMOrMM, Matepuarnbl U CUCTEMbL. TexHWYeckue
TpebGoBaHus K rmagkum TEPMOCTOWKUM MOMUMEPHbLIM
Tpybam Ans npoknaaku cunosbix kabernein N3NoXeHsl
B CTO 34.01-2.3.3-038-2021 «TpyBbl ANA npoknaaku
kaBGenbHbIX NUHWIA HanpskeHuem cebile 1 KB» 1 BKIio-
YalT pecypcHble ucneiTaHus (n. 8.14) cpeau TUNOBLIX
ucnelTanuit Tpy6. Metoamka WMX NpoBedeHWs npuBe-
faeHa B Mpunoxerdun B. MpuunHoi aAns paspaboTku
3TUX OOKYMEHTOB CMYXWT OTCYTCTBME B rocydap-
CTBEHHbIX CTaHAapTax W APYrol HopMaTUBHOM [OKY-
MeHTaLUun MeToAMKU OUEeHKM kadecTtea Tpyb kabene-
3almThl.

CTOUT OTMETWTL, YTO B Npouecce paspaboTku u co-
BEPLUEHCTBOBAHUS MOMUMEpPHBLIX Tpyb aneKkTpoTex-
HWUYECKOro Ha3Ha4YeHus Hay4dHble noapasfeneHus
000 «Ipynnsl NMONNMNACTUK» Takxke nposBoaunu
nuccnegoBaHua TepmocTornkocTy Tpy 6. MNpeasaputens-
Hbleé MCMbITAHWS Ha TepMocTabWunbHOCTL MaTepuana
npu 200 rpagycax W yCKOPEHHbIE UCMLITaHUA Ha npe-
AenbHO AonycTUMble TemnepaTypbl 3KCnnyatauuu He
NO3BOMAKT C YBEPEHHOCTLIO NPe/AcKasaTh noseaeHne
Tpybbl B TeyeHwe Bcero cpoka cnyx6bl. Onpepena-
oMM (haKTOpOM SIBNSIETCA HE BbICOKOE KONMWYEeCTBO
aHTMOKCMAAHTHbLIX A06aBOK B MaTepuane CBeXeuaro-
TOBMNEHHOI TPyOkl, @ XapakTep W CKOPOCTb yMEHblLLEe-
HUA gonu 3Tux AobaBoK B npouecce 3kcnnyarauuu
npu BbICOKOW TemnepaType. [pu 3TOM HanpsKeHus,
BO3HUKaKLLME B CTeHke TpyObl OT BHELUHEeW Harpys-
KW, TaKKe BMWAKOT Ha XapakTep cTapeHus matepuana.

Moatomy npeanoxeHHasa MAO «Poccetu» meToauka
ANUTENBHBIX UCMbITaHWA ABNASTCSA COBEPLUEHHO HEob-
XOAMMOW ANA NOATBEPXKAEHUS KadecTBa W JONroBpe-
MEHHbIX 3KCMNyaTaLWNOHHbLIX XapakTepucTuk, B NepByo
ouyepefb, TEPMOCTOMKOCTW M CTaBUNBLHOCTU (PU3NKO-
MEXaHUYECKUX XapaKTEPUCTUK Ha NPOTAXEHWW BCEro
cpoka cryx06bl Tpyo.

000 «Ipynna NONMATINACTWK» Havana npouenypy
arTecTauuu cpasy nocrne BBeAeHWs B OelCTBUE TEeXHM-
Yeckux TpeboBaHWi U OOHO U3 NePBbIX 3aBepLUnno 1c-
NblTaHUA anekTpoTexHudeckux Tpyd cepumn INEKTPO-
MAWIM no yHMKanbHOW, He UMEHOLLEN aHanoroB B MUpe
meToauke. PecypcHele NcnbITaHus NPOBOAMMIWCH B LIEH-
Tpe OAO «BHWMWKM» B TeyeHwe roga no Metoduke
3T-01-20, ytBepxaeHHoW B [lenaptameHTe TexHu4e-
ckoi nonutukm MAO «PocceTu» B cocTaBe TEXHUYECKUX
TpeboBaHWi K NonMMepHbIM TpyBam, nognexauiux at-
TecTauuu.

CoBpeMeHHass TexHudyeckas 6asa MCnbITaTeNbHO-
ro ueHtpa OAO «BHWWKIM», Bxoadwlero B CTPyKTypy
Hay4HO-MCCNeaoBaTensLCKoro  MHCTUTYTa  KabenbHoM
NPOMbILUSIEHHOCTW, NPOBOAUT MASHTUMKALNIO NpUMe-
HAeMbIX B KabenbHblx U3AENWAX mMarepuarnos, OLEHKY
paBoTbl kKaBenbHEIX M3AENUA B TAXKEMbLIX YCIIOBUAX 3KC-
nnyaraumy, NpakTUKyeT YHUKanbHbIA CUCTEMHbIA NOA-
X0A — OT MUKPOCKOMUYECKMX UCCeaoBaHuin matepua-
NOB 10 NONHOMACLITAaOHbIX NCMBITAHWA NPOMBILLNEHHbLIX
obpasuos.

PecypcHble UcnbITaHWsA NPOBOAUNIKCE CneayroLmnm
obpasom: Tpu TpyBbl OQHOro TWnNopasmepa ANWHOW
3,5 M, C HOMUHAMNBLHLIM HapY>XHbIM AnameTpom 160 MM
W KOMbLEBOM }ecTKocTbto SN 8 ¢ NPOnoXeHHbIM BHY-
Tpu kaBenem mapku AleMy2r 1x1000/70 64/110 kB



OblMX  yrOXeHbl B OTOEMbHbIE AYElKUu pas3Mepom

3000x800x800 mm ¢ necyaHow 3acekinkon, Tpyba ¢ ka-

©enem pacnonaranack B LEHTPE UCNbITAaTeNbHOro KoH-

TeliHepa. Ceepxy AN paBHOMEPHOro pacnpeaefieHuns

Harpyaku yctaHaBnueanu 6eToHHbIN 610K, obecneyu-

Bas Harpy3ky B 8 kH/m? (pucyHkn 1-4).

Ons obecneyeHnsi paBHOMEPHOCTW TEMMOBOIO Nons
BHYTPM UCNBITATENBHOW AYEAKM U NPEAoTBPALLEHNs Ten-
NOBOrO BAMAHWA OT COCEAHWX CMOHTWMPOBaHLI Tenso-
U30NALWOHHbIE NaHenW W BEHTUNAUMOHHBIE KaHarnkbl.
[ns npenoTBpalleHns NoTepu Tenna B KaHane Tpyo
TOPLbI 3arepMeTM3UPOBaHbLI TEPMOYCaXKUBAEMBIMU Ka-
naMu ¢ AONOMHUTENLHOW TEeNNon3onsaunen.

B TeyeHune roga (8760 4) MPOMOXEHHBIA BHYTPW
Tpybbl kabenb HenpepbIBHO HarpeBancs TOKOM Takum
obpasom, 4TobbI TemnepaTypa ero obonodku 6bina
105+5°C. KoHTponk TemnepaTypbl B KaXKaoW sqeiike
OCYLLECTBNANCA MPW NOMOLUM YeTbipex AaTyuKoB, Ha-
OEXHO 3aKpenneHHbix Ha Tpybe u kabene TepmMoCTOR-
Kum cocTtaBom. MIHchopmMauma ¢ gaT4nkoB noctynana Ha
KOHTpoOrnep.

Bbino opraHvsoBaHo gybnupoBaHue cucTemMbl Nu-
TaHua cTeHpa ans obecneyeHus HenpepbiBHON Bes-
aBapuiiHoi paboTbl, Tak Kak ANWTENbHOCTbL Mepe-
PLIBOB, COrMAacHO MEeTOAWKE WUCMbITaHWA, He OOoMmKHa
npesbiwaTts 3 yacoB. Kpome Toro, cteHm 6uin obopy-
[OBaH CUrHanbHOW CUCTEMOI OMOBELLEHWUS O BbIXOAE
TeMnepaTypHbIX NapaMeTpoB 3a npeaesbl AONYCTUMO-
ro. MokasaHua kaxagoih Tepmonapsl (kabena v wcnbl-
TbiBaeMOW TpyOhbl) exeQHEBHO 3aHOCWMNCE B XypHan
HabnoaeHun.

MpeanoxeHHaa cxema WUCNbITAHWIA MoOenupyet
peanbHble YCNOBUA 3KCNyaTaumMm 3alUTHbLIX TPy
M NO3BONAET OUEHUTL BIUAHWE MOBLIWEHHbLIX TEM-
nepartyp B cOMeTaHUM C MEXaHW4YeCKOW Harpys3Kkom,
BeJb CTapeHue NoNMMepoB, BbI3BAHHOE NOCTENEeH-
HbIM paspyLeHneM MONeKYNAPHbBIX uenoyek, BNua-
eT, B NepBy o4vepenb, Ha NMPOYHOCTHLIE XapaKTe-
PUCTUKMN.

OpHOBpeMeHHO C opraHusauuen pecypcHbIX WCMbl-
TaHuin B NMAO «Poccetu» wna paborta Hag w3gaHuem
N KOPPEKTUPOBKOW HOPMAaTUBHLIX OOKYMEHTOB, W pe-
3ynbTaThl paboThl OTpaXKeHs! B:

— [MMonoxeHun MAO «Poccetn» «O eguHON TexHu-
Yeckoil MOMWTUKEe B 3MEeKTPOCETEBOM KOMMIeKce»
(n. 2.6.2.15. «Tpy6Ll ANa Nnpoknagky kabensa AoMKHbI
6bITb CNeynanu3npoBaHHLIMU TEPMOCTORKUMK NS
3aLUMTLI CMIOBLIX Kabenemn»);

— TpeboBaHWAX K CBOWUCTBAM W KOHCTpykuuu Tpyo6
B CTO 34.01-2.3.3-038-2021 «Tpy6bl Ansa npoknag-
KN KaBenbHbIX NMUHWIA HanpseHueM cebile 1 kB»
(naTta Beegexuns 28.09.2021);

— CTO 34.01-2.3.3-037-2020 «Tpy©Obl Ans npoknagku
KabenbHBIX NMUHWIA HanpsikeHuwem cBblwe 1 kB. Me-
TOAMKA BXOLAHOTO KOHTPONS Ha 0BbekTax anekrpoce-
TEBOrO CTPOUTENBCTBEY.

Takum obpaszom, MAO «Poccetu» Bbinu co3aaHsbl
BCE YCINOBUSA AN BOIMOXHOCTY NOATBEDXAEHWUS Kade-
CTBa NPOAYKUMW KaX[ObIM 3aMHTEDECOBaHHBIM NPON3-
soguTenem. [Ana Tpyb, He cooTeeTcTayWMX TpeboBa-
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Puc. 2. Yknadka mpybbi 6 a4yeliky
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KABEABbHBDBIE
AMNMHKHMUM

Tpy6a MMN1

Puc. 4. Cxema cHamus nokasaHuil

HUSIM HOPMAaTWMBHOW AOKYMEHTauWMWM U He NpoLwemwmnx

BECb CMEKTP WCMbITAHWA, B TOM 4YMCne, PEeCYPCHbIX,

€CTb WHCTPYMEHTb! MPU3HaHUSA WX HE COOTBETCTBYHO-

wumm Tpeboeanusam MNAO «PocceTu» 1 oTKasa B npu-

MEHEHMWMW.

Ona 3aBepweHus atTtectauyuu Tpyd OSMNEKTPO-
MAMMN OO0 «fpynna MONMMNACTWK» popa6o-
Tana TY 22.21.21-070-73011750-2020 Ha npous-
BoACTBO Tpyb6 ONs npuBeaeHwWst ux B COOTBETCTBUE
¢ TexHumyeckumyn TpebosaHusmu [MAO «PocceTtu».
Tenepb Tpybbl KnaccuduUMpyroTCs N0 KOnbLe-
BOW xecTkocTh psga SN 4, 8, 12, 14, 16, 24, 32. 48,
56, 64, 92, 192 1 no ycunuto npoTaxkn ot 8,6 kH Ao
2730 kH, yTo Mo3eonseT yAoBNeTBOPATL NOoTpebHo-
cTu B Tpybax Ha obbektax nwobon cnoxHocTu. Kpo-
Me Toro, Tpy6bl BbiNM NOABEPXEHBI PAAY YHUKANbHbLIX
MCcnNbiTaHUIA:

— Ha TennocrtoikocTe npu Temnepatype 90°C (ge-
dhopmaumsa HapyxHoro guameTtpa He bonee 5%) no
rOCT P M3OK 61386.1 (pasgen 12);

— Ha TennocTolKocTb npw Temnepartype 75°C (aua-
MeTp OTnevaTka packaneHHoro wapwka He Gonee
2 mm) no MOCT P M3K 61386.1 (pasgen 12);

— Ha TepmocTabuneHOCTE (BPEMA OKUCNUTENLHOW
wHgykumm) npu 200°C, He meHee 180 MUHYT no
rOCT P 56756;

— Ha AnWTEenbHO JONYCTMMbIE TEMMEpPaTYPHbLIE MNoKa3sa-
Tenw Harpeea npu akcnnyatauun 90°C no meTtoguke
TEXHWUYECKUX YCIOBUNA,

— YCKOPEeHHbIe ncnblTaHusa no metoauke TY n FTOCT 9.708
MOCT P 53652.1, TOCT P 53652.3, TOCT P 53652.1,
MOCT P 53652.3;

— Ha CTOMKOCTb K pacnpoCTPaHEHWUO rOPEHNUS 3NEKTPO-
MOHT&XHbIX MNOTOHAXKHBIX WM3OENWA NPWU rPYNnoBOK
npoknagke no FOCT P 53313 (nyHkT 5.4).

Pag ucnbiTanuii notpeboBan co3gaHWa YHUKanbHbIX
CTEHAOB W TECHOrO KOHTAaKTa C KpynHbIMK nabopatopus-
MK, obnagarWwmymy KOMNeTeHUuaMU B rMybokom nayde-
HUM HU3NKO-MEXaHWYECKUX CBOWCTB nonumMmepoB. B pa-
foTe ObiNu 3agefcTBOBaHbI AOKTOPa XMMWYECKUX HayK,
npodbeccopa U CepTUULMPOBaHHLIE 3KCNepTLl B obna-
CTWU COOTBETCTBUS MNONWMEPHbIX Matepuanos. B uayde-
HUM Tpy® NpMHWMManu ydacTue Hay4dHble COTPYOHWMKK
MWP3A (kadegpa TOHKUX XMMWYECKUX TEXHOMOTrWIA)
n MHctuTyTa nnactmacc um. lMNetpoea.

B uTore nuHenka 3NeKTPOTEXHUYECKMX TPyoO
Mpynnel MONMUANMNACTUK nonyynna HaumeHoBaHuWe
ANEKTPOMAMWIMPC, roe «PC» 3HaUnT — aTTeCTOBaH-
Hble K NTpuMeHeHU0 Ha obbekTax MAO «Poccetu»,
c obnacTtbio npumeHeHusa o 500 kB, knumaTuye-
CKUM ucnonHeHnem — YXJ11 v noaTBepKOeHHLIM
cpokom cnyx6b1 6onee 30 net. B
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