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Mpeancnosune
Llenn, OCHOBHble MPVHUMMbLI WM OCHOBHOW MNOPSAOK nNpoBedeHus  paboT  no
MEXroCyJapCTBEHHON CTaHdapTu3aumm yctaHoBneHbl MOCT 1.0-92 «MexrocyaapCTBeHHast
cuctema ctaHgaptmsaumn. OcHoBHble nosnioxeHus» n FOCT 1.2-2009 «MexrocynapcTBeHHas
cuctemMa CTaHgapTusauun. CTaHfapTbl MEXrocyfapCTBEHHble, MpaBwia M pekoMeHgauun Mo
MEXroCyapCTBEHHON  cTaHgapTu3auun. [MpaBuia  paspaboTky, MNPUHATWS,  MPYMEHEHUs,

OOHOB/IEHMS 1 OTMEHbI»
CBegeHus o cTaHgapTe

1 NoAroToB/EH Poccuiicknm COH30M npeanpuaThi XO0/10ANNBHOW
NPOMBILLZIEHHOCTM Ha OCHOBE COOGCTBEHHOIO ayTEHTMYHOTO MNEpeBOAa Ha PYCCKWA  A3bIK
cTaHgapTa, yKasaHHOro B nyHkTe 5

2 BHECEH TexHuyecknm KomMuTeToM Mo CcTaHgaptu3aumm Ne 271  «YCTaHOBKMU
XONOAN/bHbIE>

3 MPVHAT MexrocygapCTBeHHbIM COBETOM MO CTaHfapTusauuM MeTponoran u

ceptudomkaummn (npotokon ot 30 ceHTabpa 2014 r. Ne 70-1 )

3a NPUHATKE MPOorosiocoBasin:

CokpalleHHoe HanmeHoBaHue

Kpatkoe HanmeHoBaHue cTpaHbl Kopg ctpaHbl rno MK
HaLMOH&aUTLHOrO opraHa o

no MK(MCO 3166) 004-97 (UCO 3166) 004-97

cTaHfapTusauum
Benapycb BY lrocctaHpgapT Pecny6nvkn benapycb
Kunprusns KG Kblprei3ctaHgapt
Mongosa MD Monpgosa-CraHgapT
Poccunsa RU PoccraHpapt
TamkukncraH TJ TampxkukctaHgapT

4 Tpukasom ®defepasibHOTO  areHTCTBa MO TEXHUYECKOMY  PEry/iMpoBaHui0 Y
meTponorm or 12 aerycta 2015 . Ne 1131-cT MEXrocy4apCTBEHHbIA CTaHdapT
MOCT EN 378-4-2014 BBegeH B [eiCTBME B KayecTBe HaUMOHasIbHOTO CcTaHgapTa
Poccuiickoii ®epepaupm ¢ 01 cpeBpana 2016 T

5 HacTtoswwmii  ctaHgapT MAEHTUMYEH  eBpONeEickoMy — pervoHanbHOMY —CTaHAapTy
EN 378-4:2008+A1:2012 Systemes de refrigeration et pompes a chaleur - Exigences de
security et d'environnement - Partie 4: Fonctionnement, maintenance, reparation et
recuperation (YCTaHOBKM XOMoAusibHbIE W TENI0Bble HacoCbl. TpeboBaHUSA 6e30MacHOCTM U
OXpaHbl OKpyatoLein cpefbl. YacTb 4. Skcnsyaraumsi, TEXHUYECKOe 06C/yXMBaHUe, PEMOHT

N BOCCTaHOB/IEHNE).
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EBponelicknii perMoHasibHblii  CTaHgapT paspabotaH EBponeirickM KOMWUTETOM MO
cTtaHgaptmsauum (CEN) B COOTBETCTBUM C MaHAATOM, NpefocTaB/eHHbIM EBponelickol
Komuccrein un EBponelickoit accouuauueii csobogHoii Toproenn (EFTA), n peanusyet
cyllecTBeHHble TpeboBaHusa 6e3onacHocTy Aupektus EC.

MepeBog, ¢ dpaHuy3ckoro sa3bika (fr).

OdomumasnbHble 3K3eMNAPbl €BPOMENCKOT0 PEerMoHasIbHOro CTaHgapTa, Ha OCHOBE
KOTOpPOro MOArOTOB/MEH HACTOSALUMIA MEXIOCYAApCTBEHHbIA CTaHA4apT, a Tawkke eBpOMenckux
PErMOHa/TbHBIX U MEXAYHapOAHbIX CTaHO4ApPTOB, Ha KOTOpble AaHbl CCbIIKW, UMEKTCA B
depgepasibHOM  MHPOPMALMOHHOM  (OHAE TEXHMYECKMX PEeramMeHToB W CTaH4apToB
Poccuiickoii ®enepaumn.

CBefleHMs O COOTBETCTBMU  MEXIOCYAAPCTBEHHbIX  CTaHAAPTOB  CCbLIOYHbIM
MeXAyHapoHbIM (PerMoHasibHbIM) cTaHgapTam npuBedeHbl B SOMOSHUTENIBHOM MPUIOXKEHNN
JA.

CTeneHb COOTBETCTBUA - UaeHTuuHas (KOT)

6 BBEJEH BITEPBbIE

NHpopmaumsas 06 M3MeHeHVsX K HacToswemy cTaHjapTy nybnvkyeTcsa B
€XerogHoM MHopMaLMOHHOM yKa3zaTene «HauuoHasbHble cTaHgapTbhi» (M0 COCTOSHUID
Ha 1 AHBaps TeKywero roga), a TeKCT MW3MEHEHWA W MOMPaBOK - B EXEeMECAYHOM
MHOPMaLMOHHOM YyKa3aTene «HauuoHanbHble cTaHgapThi». B cnyyae nepecmoTpa
(3aMeHbl) MM OTMEHbl HacTOAWEro cTaHgapTa COOTBETCTBYHLWEE YyBeJOM/IeH/ e
6ygeT onybnnKoBaHO B €XeMeCsAYHOM MH(opMaLMoHHOM YkaszaTene «HaumoHanbHble
CcTaHfapTbi». CooTBeTCTBYLWAA NHGop/.laumns, yBeoMAeHne N TEKCTbl pa3meLLarnTCs
Takke B MH(OPMALMOHHON cucTeme o6Lero nosib3oBaHMs - Ha oduumMasibHOM caiTe
defepanbHOro areHTCTBa MO TEXHWYECKOMY PEeryinpoBaHWil0 MU MeTposorum B ceTw
VHTepHeT

© CraHgapTtuHtpopm,201

B Poccwuiickoii depepaumn HacTosWMIA CTaHOApT HE MOXET ObiTb MO/IHOCTbIO W
YacTMYHO BOCMPOM3BEAEH, TUPAXUPOBAH W pacnpoCcTpPaHeH B KayecTBe odmUMasIbHOrO
n3paHns 6e3 paspelleHns PefepasibHOrO areHTCTBa MO TEXHUYECKOMY PEry/IMpoOBaHUI0 1
METPONOTN
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FOCT EN 378-4-2015

BBepgeHue

CraHpapTt EN 378-4:2008-bAl:2012 noarotoBneH  TeXHUYECKUM KOMUTETOM
CEN/TC182 «Cuctembl xonogunbHble, TpeboBaHWsi 6e30NacHOCTU UM OXPaHbl OKpyXXatoLlei
cpenpbl», cekpetapmat kotoporo Beget DIN.

BHMMAHWME! HekoTopble 3neMeHTbl 3TOT0 AOKYMEHTa MOryT ObiTb 0OBLEKTOM npaBa
WHTENNEeKTyasIbHOW COBCTBEHHOCTM WM aHanoTyHbix npaB. CEN w wwm CENELEC He
HeceT(yT) OTBETCTBEHHOCTM 3a TO, 4YTO He BbIABAAKT TakMX MpaB COOBCTBEHHOCTUM WU
npeaynpexaatT 06 1X CyLecTBOBaHUN.

EN 378 coctout 13 cnegywowmx 4acTeidi nog O06WMM HasBaHWEM «YCTaHOBKU

XON0AWbHbIE W TEMsoBble HacocCbl. TpebGoBaHWs GE30MaCHOCTN U OXPaHbl OKPYXatoLLEN

cpepbi»:

- yactb 1 OcHOBHble TpeboBaHUA, ONpefeneHns, kraccudukauma u Kputepum
BblbOpa.

- yacTb 2: MpoeKkTupoBaHWe, KOHCTPYKLUSA, U3rOTOBJIEHWE, UCTIbITaHUA, MapKMpoBka u
[OKyMeHTauus.

- yacTtb 3: PasmelyeHne obopyaoBaHus v 3awmTa nepcoHana.

- yacTb 4 KcnnyaTauus, TeXHUYeckoe 06C/yXMBaHUE, PEMOHT Y BOCCTAHOB/IEHNE.
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MEXITOCYAAPCTBEHHGBIN CTAHAOAPT

CUCTEMbI XONOAN/IbHbIE U TEMNJIOBBIE HACOCbHI
TpeboBaHMs 6€30MacHOCTU U OXpaHbl OKpy>Katowen cpeapl
YacTb 4
Jkcnnyaraums, TeEXHUYeCKoe 06CnyXnBaHMe, PEMOHT M BOCCTaHOB/IEHVE

Refrigerating systems and heat pumps. Safety and environmental requirements. Part 4.
Operation, maintenance, repair and recovery
Jarta BBegeHua - 2016 - 02 -01

1 O6nacTb NpUMMeHeHus

O6nacTtb NnpUMeHeHNs HacTosLLero CTaHgapTa yCTaHOB/eHa B
EN 378-1:2008 +A2:2012.

Hactosawuii  cTaHgapT  ycTaHaBnvMBaeT TpeboBaHuMs  6e30MacHOCTM M OXpaHbl
OKpyXatLlein cpegbl nNpu  3akcnjayataumy, TEXHUYECKOM  OOCAYXUBaHWW, W pPEMOHTE
XONOAWNbHBIX YCTAHOBOK, a Tawkke npu pekynepauuy, MNOBTOPHOM WCMOSb30BaAHUM U
yTuamsaumMm  Bcex TUMOB  X/laflareHToB, Maces, TensjoHocuTeneld, cofepxawmxcs B
XONOAMNBbHBIX YCTAHOBKAX WM X YacTsIX.

3T TpeboBaHWA nMpu3BaHbl CBECTM K MUHUMYMY PUCK MOSlyYeHUs TpaBMm A/is
nepcoHasia, MaTepuasibHOro yulepb6a u yulepba Ana Okpyxawolleli cpefbl B pesysbrarte
HenpaBW/IbHOTO O6palleHuss C xiafareHTamv Wi 3arpsi3HeHuin, NpYBOAALLMX K NOSBEHWIO
HeucnpaBHOCTEW B YCTAHOBKaxX W NOCAEAYHOLWUM yTeukaM XiajareHTa.

HekoTopble cTaTby W MNOJIOXEHWS HACTOSLWIEro cTaHJapTa He pacnpoCTPaHsAlTCs Ha
MOHOG/104HbIE XOSIOAW/IbHBIE CUCTEMBI U CUCTEMbI, COOMPaeMble Ha MecTe aKcnayaraumun npu
YC/I0BMMW, YTO OHW TPeOytoT Ans paboTbl 3anpaBKy X/1afareHToM B KonmyectTse MeHee 3 k. 310
oTHocUTCA K nyHktam 4.1.1,4.1.2,4.2, 4.3,5.1.1 5.1.4,5.2,5.3.1,5.3.3 n6.6.

Mpouenypbl 06GCNYXMBaHWA W 3KCMlyaTauuy TakuxX CUCTEM AO/KHbl ObiTb OMMCaHbl B
pYKOBOACTBE MO UX 3KCryartauuu. B crnyvyae HeO6XOAMMOCTM PEMOHTA Takux CUCTEM cnemyet

06paTNTLCA B G/VKaMLLING K BaM aBTOPU30BaHHbIA CEPBUCHbIA LEHTP.
2 HopmaTunBHbIE CCbIJIKK

ONsi nNpUMeHeHWst HaCTOSALWEro cTaHgapTa HeoGXoAWMbl  Crefylolwpye  CCblIoYHble

JOKYMeHTbl. [pu ccbi/lkax Ha [aTvpoBaHHble AO0KYMEHTbl MPUMEHSOT TOMIbKO YKasaHHoe

3paHve odmumanbHoe
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usgaHve. [ns CCblOK Ha HeAaTVpOBaHHble AOKYMEHTbI MPUMEHSIOT MOCAEAHION pefakumio
[OKyMeHTa (BK/oYas BCe ero M3MeHeHWs), Ha KOTOopbIii caenaHa ccblika.

EN 378-1:2008-+A2:2012 Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 1. Basic requirements, definitions, classification and
selection criteria (YCTaHOBKM XON04W/MbHbIE Y TENMOBbLIE HACOCHLl. TpeboBaHUsA 6e30MacHOCTU U
oxpaHbl  OKkpyxawwein cpegbl. Yacte 1. OcHoBHble TpeboBaHWs, onpeaeneHus,
Knaccuukauma u KpUutepun BbIGopa)

EN 378-2:2008+A2:2012 Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 2. Design, construction, testing, marking and documentation
(XonogunbHble cucTeMbl WM TensoBble Hacocbl - Tpe6oBaHMs 6e30MacHOCTM U OXpaHbl
OKpyxatoLlein cpefbl. YacTb 2. MNpoekTMpoBaHuWe, KOHCTPYKLUS, WU3rOTOBJ/IEHWE, WCMbITaHUS,
MapK1MpOoBKa 1 JOKYMeHTaLus)

EN 378-3:2008 +A1:2012 Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 3: Installation site and personal protection (YcTaHOBKM
X0noAaubHble U TennoBble Hacockl. TpeboBaHWs 6e30MacHOCTU UM OXpaHbl OKpyXatoLei
cpegbl. Yactb 3. PasmellyeHne o60pyfoBaHMs 1 3alimTa nepcoHana)

ISO 11650 Performance of refrigerant recovery and/or recycling equipment
(XapakTepucTtukn 060pyAoBaHNS A1 BOCCTAHOB/IEHUS W/WMAM  NOBTOPHOMO MCMO/1b30BaHUSA

XNafareHToB)
3 TepMuHbI 1 onpepeneHns
B HacTosiLLeM cTaHAapTe npumMeHeHbl TepMuHbl no EN 378-1:2008+A2:2012.
4 O6wue TpeboBaHUS

4.1 TpeboBaHuA MO aKcnyaTaymm

4.1.1 MepcoHas, OTBETCTBEHHbIA 3a 3KCM/yaTauuio, KOHTPOSb W 06CAyXMBaHWeE
XOMOAN/BHON CUCTEMBI, JO/HKEH MMETb COOTBETCTBYHOLLYIO NMPOIECCUOHANbHYIO NOATOTOBKY U
HEO0B6X0AMMbIE 3HAHUA 1S BbINOSHEHNS CBOMX 3adady. du3Mueckoe WM topuanyeckoe nuuo,
coawllee XonogubHYld CUCTeMy B 3KCM/lyaTauuio, [AO/MKHO  06paTuTb  BHUMaHVe
nonb3oBare/isl (CO6CTBEHHMKA) Ha HEOGXOAMMOCTb 06ecneueHst Hanexallero MHCTPYKTaxa
nepcoHasna, KoTopoMy NPeACTOMT 3KCN/yaTUpoBaThk XO0ANIbHYIO CUCTEMY U KOHTPO/IMPOBATh

ee pabory.
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4.1.2 MepcoHan, OTBETCTBEHHbLIN 3a 3JKCMyaTauuilo, KOHTPOMb W 06CyXUBaHUE

XONoANNBbHOW cUCTeMbl, cofepxallein bonee 3 Kr x1agareHTa, J0/HKEeH UMEeTb AOKYMEHTa/IbHO

NOATBEMKAEHHbIE 3HAHNA W NPaKTUYECKWI ONbIT B 06/1aCTU 3KCNyaTaummn, pexmmMos paboTbl 1
NMoBCeAHEBHOIO KOHTPO/IA 32 PaboToi Takoi CUCTEMBI.

4.1.3 Hu npu kakmx OBCTOATENbCTBAX He AOMNYCTUMO CMelMBaTb B XON0AW/IbHOM

KOHTYpe pas/iMuyHble xnafareHtbl. 3amMeHy X/sajareHta B ciydyae Heob6XoAMMOCTU MPoU3BOAAT

B COOTBETCTBUM C 5.4.
4.2 NoAroToBKa 0OGCMYXMBAKOLLETO NepcoHana

Mepen BBOOAOM B 3KCM/yaTauuid HOBOM  XONOAWIBLHON  CUCTEMbI  HEOOXOAUMO
ybeanTbCs, 4YTO OOCMyXuBaloLWMiA MepcoHan npollesi MOArOTOBKY M 3HAET  MOJIOKEHUS
PYKOBOACTBa MO 3KCM/lyaTauuun, KOHCTPYKUMIO, paboTy, npaBuia TEXHUYECKOTO 0OCyXMBaHWS
N KOHTPOSSI XOMOAW/BHOW CUCTEMBI, @ Takke Mepbl Mo obecneyeHuto 6e30macHOCTM, KOTopble
HeobxogMmMo  cob6nogaTtb, npaBuia 00palleHnss € NpegycMOTPEHHbIMM  CPeacTBamu
WHOVMBUAYaIbHOW 3aliMThbl, €C/IM TakoBble MMetoTcs (cm. npunoxeHne A EN 378-3), csolicTBa

MCNONb3yeMOoro XnagareHta v nopsaok 06palleHns ¢ HUM.

MprnmeuyuaHue - PekomeHgyeTcs, uTOObl 06CAYXMBAKOLWMIA NepcoHan NpuHMMan yvactue B
BakyyMUpPOBaHUM XOMOAWMBHOTO KOHTypa, 3anpaBke X/najareHta M nyckoHanafouHbix paboTtax, a Takke, Mo

BO3MOXXHOCTHN, B MOHTaxke XOﬂO,D,MﬂbHOﬁ cuctem»!.
4.3 lokymeHTauus

4.3.1 Bnapgeneu/nosnib3oBaTesib XON0AUBHOW CUCTEMbI, 3aNpaB/ieHHOl XnajareHToM B
KONuyecTBe CBbiwe 3 Kr, AO/DKEH BECTW XYPHa/ yyeTa TeXHWYECKOTrO COCTOSIHMSI CUCTEMbl Ha
6yMaXKHOM W/WNW 3NEKTPOHHOM HOocuTese.

4.3.2 B XypHa/1 y4yeTa TEXHMYECKOrO COCTOSIHUS CUCTEMbl 3aHOCAT C/eayloLyto
WHhopMaLMIO:

a) NogpobHble cBefeHUss 060 BCeX onepauusix Mo TEXHUYECKOMY OOBCMYXUBAHUIO U
PEMOHTY CUCTEMbI, KOTOPblE OblM BbINOMHEHDI;

b) KOMYECTBO M TN  XxNagareHta  (HOBbIA, MOBTOPHO  WCMOAb3YyEMbIA WA
BOCCTAHOB/IEHHbIN), KOTOPble 3anpasfieHbl B CUCTEMY MpWM Kaxkdol Mpouenype 3anpaBku
(mo3anpaBku), KOMYECTBO WM TUN X/nafareHta, KOTopble Oblav M3B/EYEHbl U3 CUCTEMbI Npu
Kaxkaoi npouedype cnvBa, CM. Takke 6.6;

C) onMcaHne  npouegypbl  aHa/M3a  XapakTepUCTUK  MOBTOPHO  MCMO/b3YEMOro
XnagareHTa, ecim 310 BO3MOXHO, M pe3y/bTaTbl Takoro aHamaa;

d) MCTOYHMK MOJyYEHMs] NOBTOPHO UCMO/b3YEeMOro XnafareHTa;
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€) U3MEHEHUS,, TNPOMN3BEAEHHbIE B KOHCTPYKUMM CUCTEMbI, CBEAEHUS O 3aMeHe
3/1EMEHTOB U arperaros;

f) pesynbTarbl Bcex NeprvoanyeckMX UCMbITaHWA, NPeAYCMOTPEHHbIX 3KCM/TyaTalMOHHON
OOKyMeHTauveir;

[) cBefeHUst 0 Mepuogax, Korga CUCTemMy He 3KCryaTMpoBasw.

433 Bnageneu/nonb3oBartesib X0N0ANNbHOA CUCTEMbI AO/MKEH XPaHWUTb XYpHasl Y4eT
TEXHMYECKOTO COCTOSIHMSI B MALUMHHOM OTAENIEHMM WM B NaMSATU  KOMMbKTEpa, Takke
HaxoAsALerocs B MalUMHHOM OTAENEHUM W OCHALLEHHOTO NMPUHTEPOM, MPU 3TOM MHopMaLKs,
coAepxalasca B KypHasie, [AO/MKHA OblTb  AOCTYNMHa  YNOMHOMOYEHHLIM NLam  Mpn

nposeaeHnn TeXHNYECKOro 06Cﬂy)KVIBaHVIF| W UCMbITAHUNA.
5 TexHuyeckoe 06CNyXMBAHUE U PEMOHT

5.1 O6wue NoNoXeHusi

511 Kaxayl XOMoAWSbHYIO CUCTEMY MOABEPraloT NEPUOLUYECKOMY TEXHNYECKOMY

06CMY)XBaHNKO B COOTBETCTBMU C PYKOBOACTBOM MO 3KcnyaTaumu, cm. EN 378-2.

MpumevyaHue 1 - YactoTa Takoro OGCMYXMBAHWS 3aBUCWT OT TUNa CUCTEMBbI, ee pasMepa,
BO3pacTa, YCMOBUIi WCMOMb30BaHWA W T. M. B GOMbLUMHCTBE C/lyyaeB B COOTBETCTBUW [AelCTBYIOLUM
3aKOHOAATe/IbCTBOM Takoe 06C/yXMBaHMe HEO6X0AMMO NPOBOAUTL Yallle, YeM OAMH pas B rof.

MpumevyaHue 2 - [eprogUYHOCTb NMPOBEPKM WHAMBMAYaSbHBIX CPEACTB 3aluTbl NepcoHana ot

BO3AelicTBUSA xnapareHTos cM. EN 378-3.

5.1.2 Bnageneu/nons3osBaresnb XO/10AWNNbHOVA CUCTEMBI [OJIKEH obecneunTb
MOCTOSAAHHbIA KOHTPO/Ib paboTbl CUCTEMbI, HaGMOAEHVWE 3a ee TEeXHUYECKMM COCTOSIHMEM U
HaZiexallee TexHuyeckoe obcnyxmBaHue.

5.1.3 XonoaunbHble CUCTEMbI, 3anpaB/iEHHbIE XNafareHTOM B KO/IMYeCTBE CBbille 3 K,
cnepyeT nojgepratb WUCMbITAHUIO Ha FEepMETMYHOCTb He pexe OfHoro pasa B rog. Ecnm Bo
BpEMS UCMbITAHUSA BO3HUKaeT MNOAO03PEHUE Ha Ha/Muve yTedek, Hanpumep, 06YycnoBfieHHoe
M3MEpPEHNEM TeMMepaTtypbl X/jajareHta wim nageHueM Npov3BOAWMTENIbHOCTM, MECTO YTEYKU
Heo6X04MMO OnpefenuTb C MOMOLLBH COOTBETCTBYIOLLErO 060pyAoBaHusA (TeveuckaTens),
rnocne 4Yero HerepMeTWYHOCTb CrfiefyeT YCTpaHUTb WM BHOBb MPOBEPUTb CUCTEMY Ha
repMeTUYHOCTb COrMTaCHO HaumMoOHaslbHbIM npaBunamM. PesynbTaTbl UCMbITaHW U NPUHATbIE
Mepbl 3aHOCAT B)XXypHas ydyeTa TEXHUYECKOrO COCTOSHUS.

MeprnoguyHOCTb U BUAblI KOHTPONS XONOAW/bHLIX CUCTEM B MNPOLIECCEe 3SKCnayatauun

npvBeaeHbl B npuioxexnumn D.



FOCTEW 3784-2015

5.1.4 ®unsnyeckme wm ropugnyeckne nuua, snageowpme (MoNb3yrwmecs) XonoamibHol
CUCTEMOM, HecyT OTBETCTBEHHOCTb 3a €ee COCTOslHMe B Cc/lyyae nepefjayv Xono4usbHOM
CUCTEMbl BO BPEMEHHOE TMO/b30BaHWe TPeTbMM JfMuam, €ec/iM  WHOE He  OroBOPEeHO
[JOMNONHUTESIbHBIM COTalLEHNEM.

5.1.5 MNMoBcegHEBHOE TeXHUYECKoe O6CNyXUBaHWe, KOTOpoe He npeaycMaTpuBaeT
BCKPbITVS XOMOAWNBHOTO KOHTYpa WM PErysiMpoBKy XOMOAWIbHOW CUCTEMbl U €e 3/IEMEHTOB U
He TpebyeT cneunanbHbIX 3HAHWA B 006M1acTV XOMOAUBHON TEXHUKU, MOXET BbINOSHATb
nepcoHan ¢ COOTBETCTBYHOLLEl NOArOTOBKONM, MPUB/EKAEMbIVi OTBETCTBEHHbIM JIMLIOM.

MpumepamMn Takux Mpouesyp Mo TEXHUYECKOMY OBCNYXMBAHUKO, K BbIMOSHEHUIO
KOTOpbIX [AOMNyckaeTcs MnpuBnekaTb WL, He SABNSAIWMXCA cneupanuctaMm B 061actu
XONOAN/IbHOW — TEXHWKW,  SABNAOTCA  paboTbl MO OYUCTKE  HAPYXHbIX  MOBEPXHOCTEl
Ten/1006MeHHO annapaTtypbl, B YACTHOCTW, KOHAEHCATOPOB.

5.1.6 He ponyckaeTcsi 3anpaB/isiTb XO/IOAW/IbHYIO CUCTEMY X/lafareHTOM, KOTOpblii He
COOTBETCTBYET  YyKa3aHHOMY Ha  MHGOPMAUMOHHbLIX  Tabnnykax, pasMeLleHHbIX  Ha
obopyaoBaHuM, WM B TEXHUYECKOW AOKyMeHTauuum usrotoButens. [ns BCex 3M1eMEeHTOB
XOMoAMBHOW CMCTeMbl TN X/ladareHTa [O/DKeH COOTBETCTBOBAaTb TWUMY, YKa3aHHOMY Ha
WHgOOpMaLMOHHbIX Tabnmukax. Mpoueaypy fo3anpaBky cuctembl cM. 5.4.

5.1.7 Mpn NpoBefEeHUM PEMOHTA WM TEXHUYECKOTO 0BCNYXMBaHUS XONOAW/IbHbLIX CUCTEM,
3alULLEHHBIX KOXYXOM W MO KOHCTPYKTUBHOMY WCTOMIHEHWUIO OTHOCALLMXCA K KaTeropuu
NMPOMEXYTOUHbIX B cooTBeTCcTBUM € EN 378-1, HaxoxgeHne B MNOMeLLeHUKn, copepxallem
XONOAW/BbHYKO CUCTEMY, MOCTOPOHHUX NULL He A0MYyCKaeTCs, NOCKO/IbKY 6apbep Mexay /iogbMu
B MNOMELUEHWN W YacTAMU XOJIOAWIbHON CUCTEMbI, COAEepXalumy XnagareHT, nepectaert
CYLLECTBOBATb U NOAB/IAETCA BO3MOXHOCTb YTeUeK x/ajareHra.

5.1.8 /liobas HagnMCb Ha KOMMpPEeccope WM MHOM 060pyAOBaHWU MOAMEXUT 3aMeHe,

ec/n Kakas-nmbo YacTb TEeKCTa cTtasia Hepa3bop4MBONA.
5.2 TexHu4Yeckoe o6cnyxuBaHue

5.2.1 TexHu4yeckoe 06CMyXMBaHWE OCYLLECTBASIOT Takum 06pa3oM, YTobbI:

a) CBECTU K MUHUMYMY Nt0Oble HecyacTHble Clydyau C NePcOoHasIoM;

b) CBECTU K MUHUMYM Y BO3MOXHOCTb MOBPEXAEHUSA UMYLLECTBA;

C) 06ecneunTb HaxOXOEHUE 3MEMEHTOB CUCTEMbI B Hag/iexalwem paboToCrnoCO6HOM
COCTOSHUN;

d) obecneuntb paboTOCNOCOOHOCTb U 3KCM/IyaTaUMOHHYH FOTOBHOCTb CUCTEMBI;
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€) obecneunTb CBOEBPEMEHHOE BbISIB/IEHNE W YCTPaHEHME yTedek Macna wwm
XnagareHTa,;

f) MMHMMU3MpOBaTL Nepepacxos sHepruu.

5.2.2 O6beM 1 CPOKN TEXHNYECKOrO 0BCAYXMBAHUSA AO/MKHbI ObITb NOAPOOHO OMUCaHbl B
pykoBOACTBE MO aKcnayatauuu, cM. EN 378-2.

5.2.3 Ecnn yCTpOICTBO OrpaHWYeHWs [aB/fieHWs, YCTaHOB/IEHHOE Ha TpybonpoBoge
HarHeTaHus, HanpsMyl CBA3AaHO C HarHeTaTeslbHOM MarncTpasiblo WM SBASETCS 4acTbio
nepek/IYaloLLEro YCTPOCTBa, TO B C/ly4Yae, Korga ero BPEMEHHO AEMOHTUPYIOT NMPU PEMOHTE
WM TEXHWYECKOM OOCAYXWBaHWUM, COEAMHUTEsNbHbIE MNaTPyOKM 3akpbiBalT, Hanpuvep ¢
NMOMOLLBIO TTyXMX (p/1aHLEBbIX KPbILLEK.

5.2.4 B NpPOMEXYTOYHbIX CUCTEMAX OX/JaKAEHUS WM oborpeBa Neproanyeckn
KOHTPONMPYIOT COCTaB TEM/IOHOCUTENSA U OTCYTCTBME XNafareHta B NPOMEXYTOUYHOM KOHTYpe.

5.2.5 lMeproguueckme UCNbITAHUSA CUCTEMbI HA TEPMETUYHOCTb, OCMOTP W MNPOBEPKU
000py0BaHNA  OCYLLECTB/IAOT B COOTBETCTBUM C TPebOBaHWAMU  MPUBEAEHHLIMA B
npunoxexHun D,

5.2.6 CmB Macna w3 XOJI0QW/IbHON CUCTEMbl OCYLUECTBASIOT B COOTBETCTBUM C
TpeboBaHMAMM  PYKOBOACTBaA MO  3kcnayatauun. JaHHas npouedypa npvBedeHa B

npunoxxeHnn A
5.3 PemoHT

531 PeMOHT 3neMeHTOB, cogepXallmx XnajareHT, BbINOJHAT,  co6/aa:
NMPUBEAEHHYIO HDKE MOC/ef0BaTe/IbHOCTD:

a) aHaM3UPYKT BO3MOXHbIE OMACHOCTM W OLEHMBAKT PUCKU, KOTOPbIE MOTYT BO3HUKaTb
B MpoLEecce PeEMOHTE,;

b) onoBeLaT 06CTYXMBAIOLWMIA NEepCoHaT;

C) OTCOEOUHAOT N NepeBOofAT B 6Ge3onacHoe COCTOSHWE PEMOHTUPYEMbIE 3/1EMEHTbI
(Hanpumep, NpuUBOAHbIE ABUraTenu, cocyapl nog AaBseHnem, Tpy6onpoBoabl);

d) ONOPOXHAT BHYTPEHHME MOMOCTY W YAANSAIT HaxXoAAaWwmMecs B HUX cpeabl;

€) YNCTAT 1 NPOAYBAOT BHYTPEHHME NOMOCTM (Hanpumep, a30ToMm);

f) monyyalT paspelleHne Ha PEMOHT;

[ns CcBapoyHbIX W 3/IEKTPOCBApPOYHbIX PabOT, 3MEKTPOAYrOBOW WM Ta30BOW CBapKu
(nalikm) C OTKPbITbIM MNaMeHeM, MoMy4YalT [AOMYCK W CheuuasibHOe paspelleHve Ha
NPOM3BOACTBO CBAPOUHbIX (Masi/ibHbIX) PaboT.

1) NPOVN3BOAAT PEMOHT;
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h) OTPEMOHTUPOBAHHLIA 3/1IEMEHT MOABEPralT MNpPoBEpKam W UCMbITaHWAM (UChbITaHue
Ha NPOYHOCTb, UCNbITAHNE HA repPMEeTUYHOCTb, (DYHKLMOHa/IbHOe ucnbiTaHue, cv. EN 378-2);

i) NPON3BOAAT 3aMeHy, nepe3anpasky WM fo3anpasky x/iajareHra.

5.3.2 YTeuka xnafareHta fo/mkHa ObiTb BbiSIB/IeHa M KaKk MOXHO ObICTpee ycTpaHeHa
JIMLOM, JOMYLLEHHbIM K 3TOl onepauuu.

5.3.3 Bo BpemMsa Kax[oro nepuoanMyeckoro TEXHUYECKOTo O06CyXuBaHWA WU Mocse
KaoK[oro pemMoHTa, Korga 3T0 NMPUMEHUMO, BbIMOHAKT Cneaylowme onepaumn:

a) npoBepsloT paboToCNOCOOHOCTL BCEX MpPeAOXpPaHUTESIbHbIX YCTPOWCTB, CUCTEM
KOHTPONS W U3MEPEeHWi, a Takke CUCTEM CUrHanM3aumy W NOATBEPXAAT VX Hajnexaiiee
COCTOSHUE;

b) UCMbITLIBAIOT HA FTEPMETUYHOCTL COOTBETCTBYIOLLME YaCTU XOSIOAWIBHON CUCTEMDI

C) yAaNsoT HEKOHAEHCMpYeMble rasbl;

d) KOPPEKTUPYIOT BENNYMHY 3anpaBKky XnajareHTa;

€) NMpoBepsT paboToCNOCOBHOCTL NPEeAOXPaHNUTENBHBIX YCTPOMCTB.

5.3.4 Onepauyy Mo TEXHNYECKOMY OOCMYXMBAHUIO U PEMOHTY, ANA OCYLLECTBIEHNS
KOTOpbIX MpUBNEKAIOT MNEepcoHasl ApYrux  cneuwanbHOCTe  (CBapLUMKOB,  3MEKTPUKOB,
HanajuyMkoB CWUCTEM pPEeryMpoBaHWs W WU3MEpPeHWil), BbINOMHAT MO4 PYKOBOACTBOM
OTBETCTBEHHOrO  /MLa, VMEIOWEero  COOTBETCTBYHWLLYIO — KBandumKaumio B 06nactu
XONOANNBHON TEXHUKM.

5.3.5 Tlailky n cBapky BbINOMHAIT TOMBKO JiMLUA, WMENLME COOTBETCTBYIOLLYIO
KBaUMOMKALMIO MO 3TOW CheumasibHOCTM, W TO/IbKO MOC/e OMOPOXHEHWUSI MO YTBEPXAEHHOW
npoueaype y3na, Ha KOTOPOM MPeACTOUT BbINOJHATL JaHHYH0 onepauuio.

5.3.6 3ameHy KOMMIEKTyWOLWWX AeTanieii WM U3MEHEHUS KOHCTPYKUMU XOS04WbHOM
CUCTEMbI MPOBOAAT TOSIbKO MO YKa3aHW OTBETCTBEHHOIO /ML, UMEIOLLEr0 COOTBETCTBYHOLLYIO
KBasimpnkaumio B 06N1acT¥  XONOAWNBbHON  TEXHWKWM, W TOMbKO  KBaNUULMPOBAHHbIE
cneumanucTbl WK, AN HeobCNYXMBAEMbIX XONOAUMbHBIX CUCTEM, CMELMasIUCTbl CEPBUCHOrO
LeHTpa.

5.3.7 TNpepoxpaHntenibHbIli KnanaH co COpPOCoM AaBfieHust B aTMocdiepy NOANEXUT

3aMeHe, eC/in OH noTepsasl repMeTnu4yHOCTb Mnoc/e Cpa6aTbIBaHI/IFI.
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5.4 3ameHa xnagareHTta

5.4.1 O6L¥e NONOXEHUS

Mpu nepesBoge XOOOWILHON CUCTEMbI Ha APYroin xnafareHT BbINOSHAT Hagnexaiiye
TpeboBaHuss B cootBeTcTBUM ¢ EN 378-1, EN 378-2 n EN 378-3. lMpu 3TOoM B Cryyae
He0o6X04MMOCTU, MIAHUPYIOT M OCYLLECTBASAIOT CreaytoLlme MeponpuaTus.

5.4.2 Mpu nnaHMpoBaHWM Nepexoia Ha Apyrol xnagareHT Heo6XxoaMMOo:

a) ybeauTbcsl, 4To X0/I0guNbHOEe 060pyAoBaHUE, 3/1EMEHTbI, MaTepuasibl, TPyObl,
YM/IOTHUTESIbHbIE MPOKIaAKW, WCMOJSIb3yeMble B XOSIOAW/bHOM CcucTeme, M OCTaTku macna
COBMECTVMbI C HOBbIM TUMOM X/laJareHTa,;

b) y6eanTbCsl, YTo He OydeT MpPEeBbILEHO MaKCMMaslbHO AO0MNyCTUMOE [AaBfieHWe Win
NMOBTOPHO CEPTUULMPOBATL XONOANIbHYIO CUCTEMY Ha 60/iee BbICOKOE [aB/eHUE,;

C) MPOBEpUTbL  pacnosiaraemytd  MOLLHOCTb NPMBOAHOrO ABuratesns  (asuratenei)
Komrpeccopa (KoMnpeccopoB);

d) npoBepuTb EMKOCTb XUAKOCTHOrO pecvBepa;

€) BK/IOUMTb TPEOOBaAHNS M3MEHEHUST Knaccudnkaumm xnagareHta B NPOEKT YCTaHOBKY;

f) npoBeputb paboOTOCMOCOGHOCTL YCTPONCTB  OFPaHUYEHUs OaBNEHWS, [aBrieHue
HacTpoliki, CeTn TpybOMpoBOA4OB BXO4a W BbIXOAA, HarHeTarefbHble naTpyokus, u
COOTBETCTBME NPEefOXpPaHUTE/TbHBIX YCTPOWCTB.

5.4.3 Mpun ocylwecTBNeHUn nepexoda Ha Apyroi xnagareHT Heo6xo4uMo:

a) ybeanTbCA, YTO OCTaBLUEECA Mac/lo HaxXOAUTCSA B XOpPOLUEeM COCTOSIHMW. B npoTuBHOM
Cflydae nNOMeHAlTe Mac/iio UM 3anycTuTe XOMoAWMbHYK cucTeMy Ansi paboTbl CO CTapbiM
XnagareHToM, Mo KpaliHeli Mepe, B TeYeHve uaca, npexzge 4Yem MpucTynuTb K U3BEYEHUHO
CTaporo xjiajareHTa;

b) 13BMEYL CTapblii XxMagareHT corfiacHo pasgenys;

C) 0bpatutb 0co60e BHMMaHME Ha COAEPXMMOEe OanfIoHOB C HOBbIM XJ/lafareHToMm,
YTO6bI UMETHL BO3MOXHOCTb MPW HEOOBXOAMMOCTU A03anpaBuUTb CUCTEMY;

d) He gonyckatb CMeLUMBaHWSA HOBOIO X/lafareHta C octarkamy CTaporo xnafjareHTa u
cTaporo Macna;

€) BHECTV U3MEHEHUSI B CBEAEHUS O TMUME UCMO/b3YEMOro X/1ajareHTa,;

f) npn HeobxoguMOCTW, 3aMEHUTb WM OTperyaMpoBaTb YCTPOWCTBA WHAMKALUWM 1
KOHTPO/IA, NpefoXpaHuTesibHble YCTPOCTBA, B TOM 4WC/e, €C/M  TpebyeTcsi, BHECTU

W3MEHEHWSI B NPOrPaMMHOE 0GECTEUEHNE;
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0 06HOBUTL 3amMMCK B XypHaUle ydyeTa TEXHUYECKOrO COCTOSIHWASI CUCTEMbI U B VHC

OOKyMeHTauun, BKIoYas Tabnnykm Ha ob6opyaoBaHnm.

6 Tpe6OBaHVIﬂ no wm3BJsiIe4eHn, TMOBTOPHOMY WCMNOJ/Ib3OBaHUKO U

yTUAn3aumm

6.1 O6bwue TpeboBaHUA

6.1.1 YTunnsaums

YTununsaumio XonoausbHbIX CUCTEM M 06OpPYAOBaHUS MPOBOAAT B COOTBETCTBUM C
TpeboBaHMAMU U MPaBUIaMN HaLMOHA/TbHbIX HOPMATUBHBIX JAOKYMEHTOB.

6.12 lNepcoHan

V3BneyeHne xnagareHTa, €r0  BOCCTAHOB/IEHWME, TMNOATOTOBKA K  MOBTOPHOMY
MCMO/Ib30BaHNIO W YTWAM3aUMS AO/MKEH BbIMOMHATL TOMbKO OOYYEHHbI W 06GnagatoLuia
COOTBETCTBYIOLMMW 3HAHUAMU U ONbITOM NEpPcoHaUl. B3aMMoCBA3bL MexXay YkasaHHbIMU

npouefypamy nokasaHa Ha pucyHke 1

YTunusaums
XnagareHT/macno,
n3BJsiekaemble U3 V13BneyeHve lMoBTOpHOE
cuUcTeMbl ncnonb3oBaHne

Moarotoska K
NOBTOPHOMY
NCMosib30BaHUI0

BoccTaHoB/ieHUE

PucyHok! - YnpouweHHasa cxema B3aMOCBA3M MexXxay pasnnyHbIMWU npolenypamm

6.12 KOMMOHEHTbI XONOANBbHbLIX CUCTEM

Bce  KOMMOHEHTbI  XONOAWSIbHBLIX ~ CUCTEM,  Hanpumep,  XJIajareHt,  Macho,
TEen/oHOCUTE b, (MUALTP-OCYLUIUTENb, TEMOU30MAUUSA  AO/MKHbI  ObiTb  U3BMEYEHbl  A/1S
NMOBTOPHOr0 WCMO/1b30BaHNs, BOCCTAHOBMEHNS W/ yTUAn3aLMn Hagnexawimm obpasom, cwm.
6.5.

6.1.4 XnagareHTbl

Bce xnagareHTbl [O/MKHblI ObiTb  W3BMEYEHbl 4719 MOBTOPHOIO  WCMOJIb30BaHMUS,

BOCCTAHOB/IEHUSI WM YTUAU3AUMU Haexalmm obpasom, cM. 6.5.
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YHUUTOXEHNE X/1afareHTa MOXEeT noTpeboBarb MCNOJb30BaHWA  ClELMasibHOro
060pyf0BaHNs, NpefHa3HaYeHHOro 419 3TOW Lesu.

6.15 XpaHeHune

Ycnoeua xpaHeHus XsajareHta onpefensioT nepes TeM, Kak U3Bfekatb €ro u3
XOMoAWbHOW CUCTEMBI MM 060pyAOBaHUS, CM. Takke npunoxeHue C.

Mpn onpegeneHnn ycnoBuii XpaHeHUs] MPYHUMAKOT BO BHUMAaHME:

- MPeAbICTOPMIO 3KCN/lyaTaumn XOoNoAnbHONW CUCTEMBI;

- TMN U pasMeLLeHne x/1agareHTa B XONOAWIbHOW CUCTEME;

-OCHOBaHWS, MO KOTOPbIM XIaAareHT MOAIEXNT W3BMEYEHUID U3 XOMNOAWbHOM
CUCTEMBI;

- TEXHWUYECKOE COCTOSIHME XOSI0AM/bHON CUCTEMbI MM 0O60PYyAOBaHUs, a Takke OyaeT

/M OHa BHOBb MyLEHa B 3KCM/lyaTaumio UM HeT.
6.2 Tpe6oBaHWsI NO U3B/IEYEHNIO 1 MOBTOPHOMY MCMOJIb30BaHMIO X/aJareHTa

6.2.1 O6wwme TpeboBaHUS

MonoxeHusa HacTosllero pasfgena Mo noAroTOBKE X/jiajareHTa K MOBTOPHOMY
WCMO/b30BaHNIO MPUMEHAT KO BCEM Tunam xnagareHtos. B 3aBMCMMOCTM OT cutyaumu
M3BMEYEHHbI XNadareHT MOXEeT ObiTb MNoABEepXeH /6ol M3 onepauunin, nokasaHHbIX Ha
pucyHKe 2.

6.22 V3BrieyeHne Ana NOBTOPHOIO UCNOJb30BaHUA BOOOGLLE

[ns noBTOPHOrO MCNOMb30BaHWSA BOOOLLE W3B/MeKaeMble XafareHTbl nofBepratT
BOCCTAHOB/IEHVIO C LIeNbI0 OOCTUXKEHUSA XapaKTepUCTUK, COOTBETCTBYIOLLMX XapakKTepucTukam
XNafareHToB, He ObIBLUMX B 3KCMyaTaumn.

6.23 W3BneyeHue AnNs NOBTOPHOrO MCMHOMIb30BaHUSA B TOW Xe CUCTEME WU B
aHa/IorMyHOM cucteme

6.2.3.1 MoBTOpHOE MCMNOMb30BaHWE BTOW Xe cucteme

[ns ranoreH cogepxaiimx yrnesoaopoaoB BbINO/HAT NPOBEPKY KMCAOTHOCTHU.

MpumedvyaHune 1-Ans8 NpoOBEPKU KUCNOTHOCTM MCMOMb3YT NPUHUUN TUTPOBAHUS, KOTOPBINA
nossonsieT ob6HapyxmBaTb Bce obpasylowmecs npu Auccounaumm KaTuoHbl Bogopoga. [pu nposepke
KUCNOTHOCTU ANsi aHanusa 6epyT obpasel, maccoit oT 100 go 120 r, HMXHWIA Npeaen YyBCTBUTE/IbLHOCTM TecTa Mo

onpeAenieHnio cogepXxaHns KUCNoTbl AO/MKEH 6bITb He 6onee 10’7 goneii no macce (0,1 ppm no macce).
Ecnm cogepxaHne KUCNoTbl NpesbillaeT MakKCUMaslbHO ,D,OI'IyCTI/IMbIVI YPOBEHb, TO BECb
W3B/1I€YEHHbIN XnagareHt Hanpas/IAKT Ha nepepa60TKy 01 NMOBTOPHOIo MCNOJ1b30BaHUA Wn

Ha BOCCTaHOB/1eHue, a (bVII'IprbI-OcyLIJI/ITe]'IVI BXO]'IO,EI,I/II'IbHOVI cucTtemMe nogsiexat 3ameHe.

10
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TeopeTuyeckn NPOBEPKY KWUCMOTHOCTU [OMYCKAeTCs He MNPOBOAWTb, E€C/M XNafareHT

M3BJ/1IEKaT Ha 3Tane U3rotoBsieHuna XOJ'IO,CI,VU'II:HOVI CUCTEMBI.

MpumeuvaHune 2 - XnagareHT, uW3BMeKaeMoW W3 XONOAWNbLHOW CcUCTeMbl (Hanpumep, npuv
yCTpaHeHun nepesanpasku, U3BMeYeHVe B MPOLEecCe TEXHUYECKOro 06CNYXMBaHUS CUCTEMbI, MESIKOM PEMOHTE
6e3 3arpsA3HeHnss KOHTypa, KPYMHOM PEeMOHTe WAW 3aMeHe 3/1IEMEHTOB KOHTypa), Kak npaswuio, MOXeT ObiTb

BO3BpaTeEH BTYXe CUCTEMY.

Ecnn  xonopgwnbHaa cuctema 6blna BbiBeAEHa W3 CTpoA BCNeacTtesne CWU/IbHOIO
3arpAa3HeHna xXnagareHta win CropaHus 0OMOTKU asuratend, XadareHT HanpasiAaAlT Ha
BOCCTaHOB/1€EHME NN YyTUNnN3aumio.

MpumeyaHune 3-Mpu BO3BpaVMEHUM XNAAATEHTA B XONOAWUbHYIO CUCTEMY BbIMOHAT NpoLeaypbl
BaKyyMUPOBaHWUA 1 3anpaBKu, ONUCaHHbIE B HACTOSILL,EM CTaHapTe.

MpumeyaHue 4 - [OBTOPHYIO 3anpaBky X/JafareHTa B XONOAWIbHYI CUCTEMY PeKOMeHAyeTcs
NpoBOANTb Yepe3 (UAbTP-OCYLNTENb, UTOGbI MWCKIOUUTL Bfary, Kotopas MOXeT nonacTb B XJajareHT B
npoLecce M3BeYeHus.

6.2.3.2 Vicnosnb3oBaHWe B aHa/IOTMYHON cUCTEME

Mpy nNOBTOPHOM WCMO/Mb30BaHNM X/lafareHTa B XOMOAMNBHON cucTeEME, 31EMEHTHI
KOTOPOW, YC/IOBUSI W PeXMMbl paboTbl aHasIOTUYHbI XOMOAWBHOM CucTeMe, OTKyZda XnagareHt
ObUT N3B/IEYEH, AO/MKHbI ObITb BbIMOSHEHLI CriedytoLive TpeboBaHus:

-CUCTEMY OOBCNYXMBAET KOMMETEHTHbIA MEpPCoHasT WM KOMMETEHTHas opraHm3auus,
KOTOpble MOBTOPHO WCMONbL3YKT X/1afareHT;

- 06opyfoBaHve AN15 NOBTOPHOrO MCMNO/Mb30BaHWA COOTBETCTBYET TpebosaHusAM n. 6.2.4;

- NPeabICTOPUS  X/MlafareHta W XO/0AW/IbHON CUCTEMbI M3BECTHbI C AaTbl BBOAA B
aKcnyaraumio;

- KOMMNETEHTHbIA  MEepcoHasl WM  KOMMETEHTHass  opraHm3auyus  MnocTaBfieHbl B
W3BECTHOCTb O TOM, 4YTO X1afareHT MWCNosb3yT MOBTOPHO, WUMEKT WHGopMaUMio O ero
NMPOUCXOXAEHWN, a Takke O pe3ysbTatax MPOBEPOK XnafjareHta w, mpu HeobxogumocTw,
pesynbTarax aHann3os.

MpoBEpPKY KUCMOTHOCTU BbLIMOJIHAIOT corfiacHo 6.2.3.1.

Ecv HM OQHO M3 NEepeyuc/ieHHbIX Bbille YC/I0BUA HE BbINOSIHEHO WM ecnu
npeabICTopnsa  xsafareHTa ykasblBaeT Ha CUIbHOE 3arpsisHeHue XafgareHta, Hanpumep,
BCNEACTBUE CropaHusi OOMOTKM ABuratens, xnagareHT Hanpas/isioT Ha BOCCTAHOB/IEHME WM
YTUAM3aUMo B YCTAHOBIEHHOM MOpPsiJKe.

MpummeuyuaHMWe - XapakTepucTukM XnagareHTos A5 MOBTOPHOrO WCMNO/b30BaHUA [OJIKHbI

COOTBETCTBOBATb TpeﬁOBaHI/IHM, npuBeAeHHbIM B NPUNOXeHun B.
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PI/IcyHOK2 - bnok-cxema OI'IGp&LI.I/IVI, BbIMOJ/THAEMbIX MNP U3BNEYEHUN XNnagareHta

6.24 TpeboBaHuA, npenbsBseMble K 060pyAoBaHUO W Npoueaypam  Afis
obecneyeHVs1 NOBTOPHOrO MCMOMb30BaHWA X/lafareHToB

O6opygoBaHve a1a obecneyeHns NOBTOPHOIO MCMOMb30BaHUA X/1afareHToB Ha OCHOBE
rafioreHcoaepXxallmx yrneBoaopoaoB [A0/MKHO COOTBETCTBOBATb TpeboBaHusM ISO 11650 wm

aHaIo0rMyHbIM CTaHAAPTM3NPOBAaHHLIM TPEOOBaHUSIM.

12



FOCTEW 3784-2015

O6opynoBaHne Ans  obGecnevyeHnss MNOBTOPHOrO  UCMOMb30BaHWSA  X/1adareHToB
HEOOXO4MMO PErysIipHO  NPOBEPSITb, YTOObI yb6eauTbecsA, 4To 060pyAoBaHvEe W NPUOOPbI
Hagnexawym obpasoM O0O6CNYXMBAKT, M OHO HaxoauTca B PaboTOCNOCOGHOM COCTOSHUW.
O6opynoBaHne 1 Npubopbl  perynspHo  noAaBepralwT  UCMbITAHWAM MO0 MPOBEpKe
paboTOCNOCOBHOCTU N METPOSIOMMYECKMM NMOBEPKaM.

6.25 BoccTtaHoBieHMe

6.2.5.1 AHasnn3

XnapareHTbl, HafpaB/iieMble Ha BOCCTAHOB/IEHME, MNOABEpraloT aHaauady, Mo
pesynbTatam KOTOpPOro /iMbo BOCCTaHaBAMBAtOT, MO0 HagexalyM 06pa3oM yTUIM3MPYIOT.

6.2.5.2 TexHn4yeckue ycnosus

BoccTaHoB/EHHbIV XNafareHT AO/MKEH WMMETb XapaKTepUCTUKW, NPefyCMOTPEHHblE B

TEXHUYECKMX YCMOBUSX HA BHOBb U3rOTOBJ/IEHHBIN XNaJareHT.
MpumeuyaHun e- BoccTaHOBMEHHLIN XNafareHT MOXeT 6biTb UCNONb30BaH Kak BHOBb U3rOTOB/EHHBIV

XnapareHT.

6.3 Tpe6oBaHWs N0 C60PY,TPAHCNOPTUPOBAHMIO U XPaHEHNIO X/1aareHTOB

6.3.1 O6wwme TpeboBaHUS

Mpn n3BRedeHUn xnagareHta 13 XoN0L4MNbHOM CUCTEMbI 1 €ro c60pe B MPOMEXYTOUHYIO
€MKOCTb C Le/iblo Ja/IbHEeNLLIEro XpaHeHuss Win TpaHCcnopTMpoBaHUsa HeobxoaumMo cobnpatb
Hagiexalume mepbl 6e30MacHOCTH.

6.32 Co6op xslagareHTa

6.3.2.1 Mpouenypa cbopa/nssneveHns

C6op/n3BneyeHne xnagareHta BbINOMHAKT CAeAyHWMM 06pasoMm:

a) ecnm  KOMMPECCcop XONOAW/bHOW CUCTEMbI HE MOXET ObiTb MCMNOMb30BaH A1s
n3BneyYeHnss n cbopa xnagareHTa, K Xon04WIbLHOV cucTemMe MnogknoyalT obopynoBaHve Ans
n3BeYEHNss 1 cbopa XnagareHTa B APYroil 4acTu XOM0AWbHOW CUCTEMbl WM B OTAE/bHOM
€MKOCTW:

b) nepeq nw6oin onepauveli MO  TEXHWYECKOMY OOCMYXWBAHUIO WM PEMOHTY
XONOAN/IBHON  CUCTEMbI, TPEOYHoLLEei BCKPbITUS  XO/IOAMNBHOrO  KOHTypa, AaB/eHUEe B
XOMoAWBHOW CUCTEME WM ee COOTBETCTBYHOLLEN YacTu MOHWXKAaKT A0 3HauyeHus He 6onee
30 k/la abCoNtTHbIX;

B panbHelilweM faBfieHWe MOXET ObiTb CHWKEHO e€lle 3a CYEeT WCMOo/b30BaHus
BaKyyMHOro Hacoca nepef TeM, Kak copBaTb BakyyM C MOMOLLUbH CyxOro 6eCcKMC/I0pOogHOro

asoTa.
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MpumeuvaHue 1- [ing cuctem, paboTawwux Ha R717 (amwak) nnn R744 (oByokuchb yrnepoga)

[ABMIEHNE B KOHTYpe nepef ero BCKPbITUEM MOXET GbiTh PABHLIM aTMOCHIEPHOMY AAB/IEHNIO.
0) nepes ytTunusauueli XonoausibHyH CUCTEMY WM €e 3MEMEHTbl BakyyMUPYHOT [
OCTaTO4YHOro AaB/1IeHUA B HUX He 6onee 30 KlMa abCOMOTHbIX;

MpumMmeyaHne 2- YKkasaHHble Bbllle 3HAYEHUS [LAB/IEHUS] COOTBETCTBYIOT XONIOANILHON cucTEME, B
KOTOpOii TemnepaTtypa cpefbl, OKpyxawuleii xnagareHT, paBHa 20 *C. [na Apyrux 3Ha4eHwidi Temnepatypbl
HEO6XO MO COOTBETCTBEHHO M3MEHUThL 3HAUYEHWs! AABMEHNUS.

MpvnmeuvaHue 3- Bpewms, HEOGXOANMOE A/1S W3BMEUYEHUS XMajareHta Wiy BakyyMUMpOBaHUS
CUCTEMbl, 3aBUCUT OT AaBNEHNS. VI3BnedYeHne xnafareHta n BakyyMyupoBaHue MpekpalalT ToNbKo Toraa, Korga
nocre BbIK/IKOYEHUsI KOMMPECcopa C/IMBHOTO arperata AaBfIEHNE B KOHTYpe OCTAeTCs MOCTOSIHHBLIM.

6.3.2.2 Tapa g1a xnagareHTos

XnagareHT cobupalT TOMIbKO B CNeLnasibHyo Tapy, npegHasHayeHHylo a4
KOHKPETHOro paccMaTpuBaemMoro xJagareHta. 3Tta Tapa [Ao/mkHa OblTb  NpoMapkupoBaHa
LUBETOBbIM  KOAOM WM  WHbIM  CNOCOGOM, MO3BOMAOWMM  NIETKO  UAEHTUIULMPOBATb
COAEPXNMOe Tapbl Tak, Kak 3TO NpeAyCMOTPEHO A1 paccMaTpyBaEMOro xiajareHTa.

Tapa [N BOCCTaHOB/IEHHOrO X/jafareHta AOo/MKHa WUMETb CheuuasibHyl0 MapKMUpOoBKY,
Hanpumep «R407C - BoccTaHOB/EHHbI - Be3 MpoBepkM He Wchnonb3oBaTb», wm «R717
(ammnak) - BoccTaHOBMEHHBIN»

MpumeuvuaHune 1-BpAapge cnyvyaeB HauuWOHa/IbHble HOPMATUBHbIE [OKYMEHTbI NpefycMaTtpusaioT
cneuuanbHyl0 OKpacky Tapbl 419 BOCCTAHOB/IEHHOIO XnajareHTa.

Mpunmevanne 2 - Mpn  TpaHcrnopTupoBaHWM B Tape  BOCCTAHOB/IEHHOIO  xnajareHta
OTBETCTBEHHOCTb 3a cob6nogeHve TpeboBaHuili  EBponeiickoro cornaweHuss o MexXAyHapoaHOW [OPOXHOW
nepeBo3ke onacHbIx rpy3os 1999 r. (4OMOT, ADR) HeceT hmanyeckoe UM opugmyeckoe nuLo, BbINOHABLLEE

npoueaypy v3BneyeHus.

6.3.2.3 OgHopa3oBas Tapa

MpyMeHeHne OgHOPa30BOV Tapbl MO NPUHLMMY «MOC/E UCMO/Ib30BaHUS BbIOPOCUTL» He
Jonyckaetca B CBA3M C BO3MOXHOCTbIO MonajaHnss B aTMocdlepy OCTaTkoB rasa,
copepxallerocs B Tape, nocne ee ytuamsaumm.

6.3.2.4 3anosiHeHne Tapbl

MepenonHeHve Tapbl X/agareHToM He fgonyckaetcd. [py 3anofiHEHWM  Tapbl
XNafareHToM MakCMMaslbHYH0 3anpaBky onpefenstT, NpuHUMasi BO BHMMaHWe, 4YT0 CMeCb
X1afareHT - Macno umeeT 6osiee HM3KYH) MAOTHOCTb, YeM YWCTbIA xnagareHt. Moatomy ans
CMecu xnafareHT - Mac/io MoJie3Hbli 06bem Tapbl yMeHblualoT (He 6onee 80 % oT obbema
MakcMMasibHOM 3anpaBky xsagareHta wm 70 % OT MOSHOTO BHYTPEHHEro 06bemMa Tapbl),

KOHTPO/IMPYS Maccy 3anpas/iieMoro BellecTBa.
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B TeueHue Bcex mpoueayp C Tapoil fgaBneHue B Tape, AaXe KPaTKOBPEMEHHO, He
[O/HKHO MPEeBOCXOAUTbL AOMYCTUMOrO 3HaUYeHUs.

MpumeuyuaHune - Bo usbexaHve nepenosiHEHUS Tapbl C XnafareHTOM Ha Heli MoryT ObiTb

YCTaHOBJIEHbI CneynalsibHble KnanaHbl.

6.3.2.5 PasnuuHble xnagareHThbl

He ponyckaeTca B 0AHOM ¥ TOI Xe Tape CMeluMBaTb pas3nyHble X1afareHTbl, pasHble
XNnafareHTbl XpaHAT B pas3HON Tape.

He pgonyckaeTtcsl 3anpaBnsATb XxnafjareHT B Tapy, KOTopasi COAEPXUT X1afareHT Apyroro
HaVMEHOBaHUS1 WM HEN3BECTHbIN X/1aAareHT.

CbpacbiBaTb HEW3BECTHbIN XNafjareHT, yXe Haxogsdwmiica B Tape, 3anpeLyeHo. Takoi
XnagareHT OOo/mKeH ObiTb NMAEHTUMMUMPOBAH, NOC/e Yero BOCCTAHOBAEH WM YTWIN3MPOBaH
HafexallMm o6pasom.

MpunmeyaHune - 3arpasHeHne AaHHOrO xnagareHta npuMecsamun xnajareHT Apyroro HaMmeHoBaHuA

MOXET NpuBeCTnN K HEBO3MOXHOCTN BOCCTAHOB/IEHNA OaHHOIO XsiagareHra.

6.33 TpaHcnopTupoBaHue

XnapareHTbl NepeBo3AT € cobsogeHnem TpeboBaHuiA 6e3omacHOCTU. JO/mkHbI ObITb
BbIMO/IHEHbI BCE TPebOoBaHMSA HaLMOHA/IbHOrO 3aKOHO4ATe/IbCTBa, B TOM UWC/IE permcTpauus,
noslyyeHne paspeLleHnii UT. A.

6.3.4 XpaHeHune

Tapy C xnagareHTamu XpaHAT C cobnogeHnem TpeboBaHuii  6e30nacHOCTU, CM
npunoxexHne C

MpumedyaHwne - lNomeweHne ANA XpaHeEHUA Tapbl C xjajareHtall [AO/MKHO ObiTb CyXUM U
3alniieHHbIM OT 0CajKoB, 4yTOOGbI MWHUMN3NPOBATbL KOPPO3NKD Tapbl.

6.4 Tpe6GoBaHUs K 060PYA0BaHNIO A1 U3B/IEUEHUST X1aAareHToB

6.4.1 O6ume NONOXEHNS

O6opyfoBaH/e 4719 U3BMEYeHUs OO0/MKHO obecneunBatb yAasleHne u3 X0N0oAWNbHOM
CUCTEMbI CMEcW XnagareHT/Macno n ee nepekayky 6esonacHbiM 06pa3oMm B Tapy 471 coopa.
3710 060pyAoBaHUE [O/MKHO ObITb FEPMETUYHbIM.

Arperatbl Ansa  cavBa  xafareHta  [o/DKHbl  COOTBETCTBOBaTb  TpeboBaHWAM
6€30MacHOCTV HaUMOHa/IbHbIX HOPMAaTMBHbIX AOKYMEHTOB, Hampumep, MNPOEKTY CTaHJapTa
EN 60335-2-104.

MpumeuaHune 1- O6opysoBaHvue ANS U3B/IEUYEHUS] XNAfArEHTOB OObIYHO NpeAcTaBsiseT coboii

arperar, COCTOHLU'I/II7I M3 Komnpeccopa, MacnootaesnnTend, KoHgeHcatopa u BCcnomoraTtesibHbIX 3/IEMEHTOB.
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MpunmeuvuaHnne 2- O6opyaoBaHMe MOXET codepXaTb (PUIbTPbI-OCYLUNTENN U aHTUKUC/IOTHbIE
PUNBLTPLI CO CMTHHbIM1 KapTpuaXamu € Uenblo yaaneHus Bnaru, KACNOTbl, MeXaHW4YeCKuMx 4acTuy, W Opyrux
3arps3HeHN.

6.42 OxpaHa OKpyxatoLer cpegpl

O6opyfoBaHWe AN U3B/MEYEHUS X/1afareHTOB AO0/DKHO paboTartb Takum ob6pasom,
YTOGbI CBECTM K MUHMMYMY OMacCHOCTb BblOpOCa X/1afareHToB WM Mac/sa B OKPYXaoLLyto
cpeay.

6.43 PaboToCNOCOOHOCTb

O6opypoBaHve A/17 W3B/EYEHNA X/1afareHToB Npy TemnepaTtype, COOTBETCTBYHOLLEN
20 °C, po/mkHO ObiTb paboToCNOCO6HLIM BMIOTbL A0 KOHEYHOro AaBfieHUs B KOHType, He

npesbiwatoero 30 kMa abconoTHbIX.
n punmMmeyvyaHune - MeTOLI, onpegeneHna XxapaktepucTtuk 060py,£|,OBaHVIF| Ana n3snedyeHna xnagareHTtoB
npusegeH B ISO 11650.

6.4.4 2kcnnyataumsa v TEXHUYECKOE O6CTyXMBaHne
O6opyfoBaH/e [AN1A  U3B/IEYEHUS XI1a[AreHToB W (OUbTPbl  SKCNAyaTUPYT U
06cnyxmBatoT B cooTBeTCTBMM C ISO 11650 u AokymeHTaumeldr n3rotoBuTenss 06opyaoBaHus

ONna n3BieveHna XnaaareHToB.

MpumeuvyaHune - Mpu cMrHe KapTpumxeid pUNLTPOB-OCYLIMTENEN W AHTUKUCIOTHBLIX (OUILTPOB
o6opyoBaHNs A/18 U3B/IEYEHUsT X/1afareHToB, TPYyGONpoBOAbl, HA KOTOPbIX YCTAHOB/EHb! YKa3aHHble (OUbTPbI,
[OMKHbI BbITb MEpPEeKPbITh, @ CoAepPXaLLMiics B HUX XNlafareHT nepej BCKPbITUEM KOPMYCOB (OMNbTPOB AOSKEH
6bITb MepekauyaH B COOTBETCTBYIOLLYI0 €MKOCTb. Bo3fyX, KOTOpbIii [NOXeT nonactb B o060pygoBaHue /s
U3B/IEYEHUS] X/IAAAreHTOB BO BPEMsi NpoLeAypbl 3aMeHbl CMEHHbIX KapTpUpkeli (uMbTPOB, yAANstoT TObKO

nyTemM BakyymupoBaHuUa U HU B KOEM C/lyvyae He I'IpOMbIBKOVI nnn I'IpO,CI,yBKOI\/‘I CbMJ'IprOB XnapgareHTom.

6.5 TpeboBaHus Mo yTUIM3auumn

6.5.1 XnapgareHTbl, He NpegHa3Ha4YeHHble 4/1s1 MOBTOPHOIO MCMO/1b30BaHWs

Vcnonb30BaHHbIN xNagareHT, He NpefHa3HauYeHHbIn A1 NOBTOPHOrO MCMO/Ib30BaHus,
paccMaTpuBaloT Kak OTXofbl, nogsiexallme 6e3onacHoi yTunmnsauum.

M3BneueHMe UCMOMb30BAHHOTO  X/MlajareHTa OCYLIECTBAAIOT B COOTBETCTBAM C
HaLMOHa/IbHbIM 3aKOHOAATE/IbCTBOM TaKMM CMOCOOOM, KOTOpPLIA He MpeacTaBnsieT OnacHOCTU
ANna ngein, nvylectTsa 1 okpyxarowel cpegpl.

6.52 lMornoweHue R717 (ammunaka)

Mocne pacTBOpeHVs amMmuaka B BOAe BOAOAMMUAYHYH) CMECb pacCcMaTpuBatoT Kak

oTXofpbl Ana 6e30MacHoi yTuamsaumm.
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6.53 MawmnHHOe Macsio Xos1I0gUMbHbIX MalvH
OTpaboTaHHOEe Macso, W3BMIEYEHHOE M3 XOMOAWILHOW CUCTEMbI, KOTOPOE HE MOXET
OblTb NepepaboTaHO U BOCCTAHOB/IEHO, XPaHAT B COOTBETCTBYHOLLEA OTAE/bHON Tape u
paccmaTtprBaloT B Ka4ecTBe OTX0A0B A1 6e30nacHon yTunmnsaumu.
6.5.4 [pyrve anemeHTbl
[pyrve anemeHTbl XOMNOAUILHOM CUCTEMbI, COAepXalye xiafareHT wwm  Macso,

YTUN3MPYIOT HaZ/iexalymM oGpas3om.
M punmedaHune- B cny4vae HEO6X0,CI,VIMOCTI/I no Bonpocam ytunnnsauun xnagareHtos n macna cnepnyet

nony4ynTb KOHCYNbTauuo KBaJ'IM(bI/ILU/IpOBaHHOFO cneynanucra.
6.6 TpeboBaHWs K AOKYMeHTaunu

Bce onepauuy no M3BNEYEHWIO W MOBTOPHOMY WCMONb30BAHMI0 X13[areHToB, a Takke
MPUUMHBI  BbLINOSIHEHUSI 3TUX OMepauuii  PerncTpupyroT B XKYpHasle YuyeTa TEXHWYECKOrO

COCTOSIHMS  XO/I0AUNbHOI CUCTEMBI, CM. 4.3.

17



TOCTEN 3784-2014
lMpunoxeHne A

(o6a3atenbHoe)
Cnue Macna us Xono4nbHON CUCTEMBI

Al O6Lupe NoNoXeHNs

HacTosllee npuioxeHne MNPUMEHSIOT 419 BCEX CUCTEM, OnucaHHbIXx B EN 378-2.

CnuB Macrna BbINO/HAKT € NPUB/MEYEHNEM KBa/IM(OMLMPOBAHHOIO MNepcoHasia U cobaeHneM
HaZ/iexawmx Mep npefoCcTOpPOXHOCTW. B nomelueHunn, rae BbIMOMHAKT Mpoueaypy CcavBa macna,
Jo/kHa pabotatb agpchekTvBHasA cuctema BeHTUAsAUUKW. KypeHwe u npucyTcTBue nwboro Apyroro
MCTOYHMKA OTKPbLITOTO OrHs 3anpeLieHo. MNpy cnvBe macna 13 KOMIpPeccopoB (WM KOJIJIEKTOPOB) Yepes
C/MBHYI0O NpPO6KYy nepes BbIBUHYMBAHMEM MpoOkM crnefyeT 06sA3aTenbHO CHU3WUTL [aBfieHve B
KoMnpeccope (KOsIIEKTOpe) A0 BENNYMHbLI, paBHOM atMocth epHOMY AaB/EHMIO.

3anpelaetcsa c/mBaTb Mac/io B KAHa/IM3aLWOHHbIE KOJUIEKTOPbI, KaHaslbl, PEKW, Ha 3EMJIIO WK

B MOpe.

A.2 AMMUaYvHble X0noAausibHble CUCTEMbI

A.2.1 O6Lme NofIoXeHNs

Kak npaBwio, CTOPOHbI BbICOKOTO WM HU3KOTO AaB/IEHWUSI XOMOAWIbHOW CUCTEMbI, COAEpXKaLLeit
R717 (ammwuak), 060pyAoBaHbl Mac/OCOOpPHMKAMK, KOTOpblE OCHALLAKT CAWBHLIMW - KpaHamu C
BO3MOXHOCTbIO YAa/IEHUSI U3 CUCTEMbI HAKOMJIEHHOTO B HUX Macna. Cuctemy civBa macsia 06opyayoT
3arnopHbIM BEHTU/IEM U OTCEYHbIM ObICTPOAENCTBYIOLLMM KNanaHoM.

A.22 Tpouepypa cnvea

[laBneHve B TOW 4yacTW XO/OAUBHOTO KOHTYpa, M3 KOTOPOW CAMBAlOT Macso, AO0/MKHO ObiTb
BblLLE aTMOCHEPHOTO AaB/IEHUS.

Ecnn cnuBHOe 0TBepcTUe 3acopeHo, 6yabTe 0C060 BHUMATESIbHbI.

Ha maructpanu cnvBa macria MOHTUPYIOT [Ba BEHTWS: BEHTU/Ib C PY4YHbIM yNpaBfieHWeM u
OTCEeYHom OGbICTPOAENCTBYOLLNIA KnanaH. Ecnu npy  4acCTUYHO  OTKPbLITOM OTCEYHOM
ObICTPOAENCTBYIOLEM K/lanaHe CAvMB Macna Wi XnajareHta He MpoucxoauT, knanad cnedyet
[EeMOHTMpOBaTb, MOYUCTUTL WU NepeycTaHoBKUTL. ObecneybTe, YTOObI NPYU BbINOJIHEHUW 3TOW Omnepauum
BEHTUMb C pqublmynpaBneHmeM6bm 3aKpbIT.

MpumeuaHue - CnuBaTb Macro peKOMeHAYeTCcsi perynsapHo, YTobbl He co3faBaTb MOMeX AaTuuky

KOHTPONS  YPOBHS JKWMAKOCLI, 4YTO MOXeT npuBec™ K MOBPEeXAEHWID KOMMpeccopa WM  Hacoca.
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MpunoxeHue B

(cnpaBo4HoOE)

OpUEHTUPOBOYHbIE XapaKTEPUCTUKN (NapameTpbl) 415 NOBTOPHO

NCNoJsib3yeMblX XnagareHToB

HacToawmit ctaHgapT yctaHaBnvBaeT TpebOBaHUSA K XxapakTepucTukam 060pyaoBaHus Ans
NMOBTOPHO MCMOJIb3YEMbIX X/1afareHTOB Ha OCHOBE ra/IoreHCOAEPXKALLMX YI/IEBOAOPOA0B (M HEKOTOPbIX
Opyrux), HO Npu3HaeT, 4YTo Ans ueneli cepTudhmkauum Takoe obopyaoBaHue MOXeT ObiTb MOABEPrHyTO
UCMbITAHUSIM TOJIbKO MPUMEHUTE/IbHO K «X/1afareHTam, 3arpsi3HeHHbIM 3Ta/IOHHbIMU MPUMECAMU», Kak
onpegeneHo craHgapTom I1ISO 11650.

Ha npaktuke wu3Bnekaemble XnafareHTbl MOMyT CcofepxaTb He TOMbKO — 3TalOHHble
3arpsAsHAIOLLMEe NPUMECH 1 YPOBHU 3arpsA3HEHUSI XON0AUbHbLIX CUCTEM AOCTOBEPHO HE W3BECTHbI.

HacToswmii ctaHgapT He COAEPXWUT MPSMbLIX CCbUIOK HA TEXHUYECKME YCMOBUSA A/ NMOBTOPHO
UCMNOMb3yEeMbIX XN1afareHToB, napaMeTpbl KOTOPbIX €Lle He OnpeaeneHsbl.

OpHako dm3nyeckoe WM IOpUAMYEecKoe /ULo, BbIMOJIHAKLLEE NpoUeaypy W3BeveHus,
BO3MOXHO, MOXesiaeT y3HaTb, MPUIOAEH NN X/1afareHT K UCMOMb30BaHMI0 MO HAa3HAYEHWH0, MOCKOJIbKY
em/ npeacTtout ceptud NuMpoBaTh 3TOT XNafareHT A5 3aMHTepecoBaHHbIX CTOPOH.

JInuo, BbINONHAKLWEE NPOLEAYPY W3B/IEYEHMS, BO3MOXHO, MOXE/IaeT UCMO/b30BaTb CBOI OMbIT,
4yTOObI CPaBHWTbL €ro MOBTOPHO WCMOJMb3YyEMbI XNafareHT € TEXHUYECKMMMW YC/I0BUSIMW Ha BHOBb
W3roTOB/IEHHBIA MPOAYKT, 3Has, 4TO pe3y/nbTaTbl aHamM3a He GyayT COOTBETCTBOBATb TEXHUYECKUM
YC/MIOBMSIM Ha BHOBb WM3rOTOBJIEHHBIN X1afareHT U He CMOryT MPEB30NTU faHHbIE TEXHUYECKME YCTOBUSA
B 1CNOJIb3yeMOM 060pyA0BaHNN.

CnepyeT 06paTvTb BHUMaHWE Ha BO3MOXHOCTb CYLLECTBEHHOTO W3MEHEHWs CBOWCTB, ec/u
CMeceBble X/1afareHTbl M3B/EKalOT B COCTaBe, OT/IMYHOM OT MEepBOHAYa/IbHOrO COCTaBa, WM €ecim

CMEeCb 3arpdasHeHa apyrmmMmmn xnagareHtamm, He npegycMoTpeHHbIMKU B nepBoHaYasibHOM COCTaBe.
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MpunoxeHne C

(cnpaBo4yHoOE)

O6palleHne ¢ xnajareHTammn u nx xpaHeHue

C.1 O6Lpme NonoxeHns

MonoxeHnst Mo O06palieHNo C XMagareHTaMu W UX XpaHeHuio, MpUBEAEHHblIE B [AaHHOM
NPUNOXEHUW, WUCTOMNb3YHOT B C/lydae, KOrAa B HaLMOHa/IbHbIX HOPMATUBHbLIX JOKYMEHTaxX aHaslornuHble
MOSIOXKEHUs1 OTCYTCTBYIOT.

MoTepu xnagareHTa B aTMocdepy npy o6paleHnn ¢ HUM U XpaHEHWUW A0/DKHbI ObITb CBEfEeHbI K

MUHUMYMY.
C2 OO6pallyeHne ¢ xnagareHTamm

C.21 XnapgareHTbl 3anpaBnAoT B XO/I04WU/bHbIE CUCTEMbI TO/ILKO NOC/E TOrO, Kak MpOBefEHbI
UCMbITAHUA CUCTEMHA MPOYHOCTb U HA rePMETUYHOCT.

C.2.2 He ponyckaetca nogkawyartb Tapy C xfagareHtamu K XOJOAWNbHLIM cucTemMam,
[JaBneHve B KOTOPbLIX Bbllle, YEM AaBfieHVe BTape, Wim K Tpybonposodam, rmapasinyeckoe faBrieHne
XNAKOTO XnajareHta B KOTOPbIX AOCTATOYHO A1 TOro, 4ToObl Bbi3BaTb OOpATHOE TeuYeHMe XWUAKOro
XxnagareHTa B HanpasfieHUn Tapbl.

O6parHoe TeuyeHWe KWAKOTO XjJajareHta B HanpasfeHUW Tapbl MOXET TMpUBECTU K
nepenosIHEHNIO Tapbl, YTO, B CBOK Oo4epefb, NPuBELET K ONacHOMY BO3pacTaHuio Aas/ieHus B Tape.

C.2.3 3anpaBoyHble Tpyb0onpoBOAbl, Kak MpasBwn/o, BbINOJHAIT MaKCUMa/IbHO KOPOTKAMMU 1
OocHalalT CamMo3aKkpbiBAOWNMUCA COEAVHEHUSMU U BEHTUNSAMU, CBOAAWMMU K MUHUMYMY MOTepu
xnagareHra.

C.2.4 KonuyecTtBo XxnafareHra, 3anpas/isieMOro B CUCTEMY, KOHTPO/IMPYIOT MO Macce unm
o6bemy, ncnonb3ys Nnbo Becbl, NMMB0 06bEMHOE A03UPYIOLEee YCTPOKCTBO. 3anpaBky XnajareHTa,
npefcTas/isolLero coboil 3e0TPOMHYH0 CMecb, MPOM3BOAAT B XWUAKOW (hase B COOTBETCTBUU C
WHCTPYKLMAMN U3rOTOBUTENSA XN1afareHTa.

B npouecce 3anpaBku cnegyet no3aboTUTbCA O TOM, 4TOObl KOMMYECTBO 3anpas/IEHHOro
XNnajareHta HUKorga He NpeBbllasio MakcMasibHO JOMYCTUMOI Be/MumHbl 3anpasku (cMm. C.2.7), B TOM
yncne ¥ no COOBPaXeHUsIM ONacHOCTM NonafaHus XWAKON thasbl B kKOMMpeccop.

3anpasKy Xx/1agareHta pPekoMeHAyeTCa OCYLeCTB/IATL CO CTOPOHbI HM3KOTO JaBfIEHUA CUCTEMbI.
Kaxaylo TOuKy, PacrnosfioKeHHYH BHM3 MO MOTOKY OT 3aKpbITOro 3arnopHOr0 BEHTWIA Ha [/1aBHOM
XWOKOCTHOM Tpy6onpoBoje, paccmaTpuBaloT Kak TOUKY CTOPOHbI HU3KOTO JaB/ieHus.

C.2.5 lMepep 3anpaBKoil xnagareHTa B CUCTEMY TOYHO YCTaHABAMBAIOT, YTO UMEHHO COAEPXMUT
Tapa C xnagareHtom. Jlo6aBneHvie WHOPOAHbLIX BELECTB MOXET MNPUMBECTU K B3PbIBY WM WHbIM

HeXxenartesbHbIM nocnegcrtenAaAm.
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C.2.6 3anopHble BEHTWIM Ha Tape C X/1afareHToM pekoMeHAyeTCs OTKpbiBaTb MeOJ/IeHHO U C
OCTOPOXHOCThIO.

Tapy Ana xnafjareHta OTKIYalT OT CUCTEMbl HEME[J/IEHHO MOC/ie OKOHYaHus 3anpaskyi U
cnuvBa xnagareHTa.

B npouecce 3anosiHEHUA WKW C/AvMBa He [OMNyckaeTcsa CTyyvaTb MO Tape C X/1afareHTom,
ocTaBNATb ee 6e3 npucMoTpa, 6pocatb Ha 3eMl0 WM NoABepraTb BO3AENCTBMIO TEMNSI0BOrO
N3nyyeHus.

Tapy 4na xnagareHta HaZ/1exuT NPoBepAThL Ha NpegMeT KOppo3uu.

C.2.7 MNpu pobaBneHnn xnagareHta B CUCTEMY, Hanpumep, Nocie pemMoHTa, cnegyeT NposiBAsATh
OCTOPOXHOCTb M A06aBnsATb XaagareHT MaibiMu  Ao3amu, 4TobObl  M36exaTb nepesanpasku,
KOHTPONUPYS NpW 3TOM AaBJ/IEHNE B KOHTYpPE (Ha CTOpPOHAX BbICOKOrO U HWU3KOTO [aB/1EHWUIA).

Mpn npeBbiWeHMM MaKCUManbHO [OMYyCTMMOro KO/MYecTBa xnajareHta B CUCTEME W
BO3HMKHOBEHMN HEOOXOAMMOCTM BO3BpaTa 4acTu xaagareHta obpaTHO B Tapy cnepyeT TwaTenbHo
B3BelUMBaTh Tapy B Mnpouecce BoO3BpaTa 4vacTu xajareHta obpaTtHO B Tapy, 4TOObl He AONYCTUTb
NMpeBbIWEeHNss MakCMMaslbHO [JOMyCTUMOro  KonuuyecTBa Xx/iafjareHtra B Tape. He pgonyckaetcs
3anpaBnsATb Tapy TakyM KOMMYECTBOM XMAKOro xnajareHta, 06beMHOe pacluMpeHne KOTOporo npu
NnoBbllLeHNM Temnepatypbl MOXET MPUBECTU K paspylleHnto Tapbl. 3HameHue MakCUMa/bHO
OOMYyCTUMOI MaccChl XMAKOro X/1ajareHta, kak npaBuio, HAHOCAT Ha NMOBEPXHOCTM Tapbl.

C.28 Tapy QAna xnajareHToB MNPOEKTUPYIOT W W3roTaB/MBAKOT TakuMm o06pas3om, 4TOObI
06ecneynTb BbIMOSIHEHNE Pa3/INYHbLIX TpeboBaHWii N0 MHOropasoBOM/ MPYMEHEHNKO B COOTBETCTBUM C
HaUMOHa/TbHBIMX HOPMATMBHLIMU AOKYMeHTaMu. OHM MOryT BK/IYaTb TpeOGOBaHWSA MO OCHALLEHWUHO
Tapbl YCTPOWCTBOM OFPaHUYEHUS JaB/IEHUS], COOTBETCTBYHOLMM 06Pa30M HACTPOEHHbIM, W 3alWUTHLIM
KO/INakoM BEHTWUNS.

C.29 He pekomeHgyeTcsa 06bEAMHATb HECKOSIbKO EMKOCTEe C  xnajareHToMm o6y
KO/IIEKTOPOM. ITO MOXET MPUBECTU K HEKOHTPO/IMPYEMOMY MEpPETEKAHWI0 XMafareHTa w3 OfHOM
€MKOCTV B ApYTYI0 1 NepenosiHeHN0 Hanbosiee XO04HOW eMKOCTK.

C.2.10 Tlpyn 3anofsiHeHUW Tapbl XJafareHToM He criefyeT MpesBbllatb  MakCUMaslbHO
JONyCTUMBIA 06bEM.

MakcumMasibHO AONYCTUMbIA 06bEM 3aBUCUT OT BHYTPEHHEro ob6bema Tapbl W MNAOTHOCTU
XWIKOTO XxnafgareHta npu 3TasIoHHON Temnepatype (80 % BHYTPEHHEro 06bemMa, 3aHMMaemoro
XnAKocTblo, npu Temnepatype 50 BC).

C.2.11 XnapareHT 3anosiHAT TO/IbKO B Ty Tapy, kOoTopas npegHasHadeHa ANA AAaHHOTo Tuna
XxnagareHTa, NOoCKOsbKY pas/iMyHble XnagareHTbl UMeT pasinyHble pabouve AaBfieHust.

C.2.12 Bo u3bexaHue OnacHOCTM CMELUMBAHWSA X1afareHTOB pas/indHbIX TUMOB W PasHOro
NPOVCXOXAEHNS!, HanpuMep, W3roTOB/IEHHbIX BHOBb W BOCCTAHOBMIEHHbLIX, PEKOMEHAYETCH, 4TOObI
3anofniHAemasi Tapa paHee Oblna MCNosb30BaHa TOMBKO ANSA xfajareHTa AaHHOro Tuna W faHHoro

NPOUCXOXAEHNS. MPONCXOXAEHNE XNafareHTa A0/MKHO ObITbY4ETKO 0603HAUEHO.
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C.2.13 TMMepekauky xnagareHTa u3 OOHON Tapbl B APYIyl0 OCYLLECTB/IAIOT 6e30MacHbIM U
COOTBETCTBYOLMM 06pa3oM COrsiacoBaHHbIM ClOCO60OM.

Mexay BHYTPEHHMMMW MOMOCTAMM €MKOCTel CO34aloT pasHOCTb JaBfeHunii nmbo  nyTem
OXNlaXAeHNs NpYemMHONn emkocTM, nMbo nyTeM noforpeBa nepejatoweli  emkoctu. [lMogorpes
o6ecneymBaloT C NOMOLLLIO 3N1EKTPUYECKOIO OfenNa C TePMOCTaTOM, HACTPOEHHbIM Ha TeMnepaTypy He
6onee 55 *C, u nnaBKMM MpefoxpaHUTeNeM WM WHbIM TENMIOBbLIM BblKNloYaTenem 6e3 BO3MOXHOCTU
aBTOMAaTMYeCKOro BOCCTAHOB/IEHNS paboyero COCTOSAHWSA, HACTPOEHHBIM Ha Temmnepartypy, NPUBOAALLYIO
K JOCTWXXEHUIO [aB/IEHNEM HACbLIWEHHbIX MapoB XM1ajareHTa 3HauyeHus, koTopoe coctasnseT 85 % ot
[JaB/ieHNs HACTPOIKM YCTPOCTBA OrpaHUYEHNs AaBNIEHUSI EMKOCTU.

Hv npy Kakux ycnoeusix He [OMYCTUM COPOC x/1afareHta us NpUMeMHon Tapbl B atMocdepy ais
TOro, YTo6bl NOHM3UTL TEMNEPATYpy NPUEMHON Tapbl W, TEM CaMbiM, MOMOYb 3aMOSIHEHWIO MPUEMHON
Tapsbl.

He ponyckaeTcs Takke NPsIMO HarpeB Tapbl € X/afareHToOM C NMOMOLLBIO OTKPbITOrO NaameHw,
UHpakpacHoro oborpeBaTens WM  NyTeM HEMOCPEACTBEHHOTO  KOHTaKkTa CTEHOK Tapbl C
HarpeBaTe/IbHbIM 3/1IEMEHTOM, YTOObI MOBLICUTL PACXOf X/afareHra.

C.2.14 3anpaBoYHble UMAMHAPbI C OObEMHOIM TpPagyvpOBOYHOM LUKAIOA [0/MKHbI  ObiTb
OCHAaLLEHbl YCTPOWCTBOM OrpaHnyeHunst aBneHns.

MorpyxHble HarpesaTesibHble 3M1EMEHTbl A/1A TakuxX LUWAMHAPOB [OMNyCcKaeTcss He ocHalartb
yCTpO/CTBAMM  OrpaHnyeHus TemnepaTtypbl Mpu YCNOBWM, 4TO cuia Toka, noTpebnsemoro
HarpeBaTefnamu, OrpaHMyeHa 3awuToil Mo TOKy, B pe3y/nbTare Yero npu HenpepbiBHON paboTe
Harpesaresieil faB/ieHNe HacCbIEeHHbIX MapoB AaHHOro xjagareHta He npesbicuT 85 % OT faBneHus

HaCTpOWiK/ YCTPOINCTBA OrpaHNYeHnsl faBieHnsa LuaMHapa npy 1toboM ypoBHE XMUAKOCTU B LMAMHAPE.
C3 XpaHeHue

Tapy c xnagareHTamu XpaHAT B CheuvasibHO npefHasHayeHHOM AN1S XpaHeHMs NpPoxaagHoM
MecTe, BAaIN OT BO3MOXHbIX UCTOYHMKOB BO3ropaHus, 3allWLEeHHOM OT AEeNCTBUS NPSIMbIX COSTHEYHbIX
nyyell n UCTOYHUKOB MPSIMOTrO Harpesa.

Tapa, XxpaHMMasi BHE MOMELLEHUS,, AO/MKHA ObiTb CTOMKOW K aTMOCKEpHbIM BO3AEACTBUSIM U
3alUULLEHHON OT CO/THEYHON pagmaunn.

Bo u3bexaHne MexaHUYeckmx MOBPEeXAEHUA Tapbl W ee BEeHTWIel ¢ Tapoil cnepyet
obpallaTbCs OCTOPOXHO. [axe ecny BEeHTWIN OCHaLLeHbl 3allMTHbIMW KoAnakamu, He fAonyckaeTcs
6pocaTb Tapy Ha 3eM/. B xpaHunuwax Tapsl NPUHUMAKT Mepbl, NpeaoTBpallaiwme nageHve Tapbl.

B cnyuasix, Korga tapy He MCNosb3ykT, BEHTUAM Tapbl AO/MKHbI ObiTb 3aKpbiThl W 3alULLEHbI

Konnakamu. Mpoknagku BEHTU/IE MEHSIIOT B COOTBETCTBUN C HpeAI’II/ICEiHHOﬁ nepnoanvyHoCTbHO.
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Mpunoxenne D

(cnpaBo4yHoOE)
KOHTpO/b B npouecce akcnayarauum

D.1 MNpoBepKN 1 UCMbITAHWS XONOAUBHOW CUCTEMBbI B MPOLIECCE 3KCMyaTalyn OCYLLEeCTBASOT
B COOTBETCTBUM C TPEBOBAHUAMN HALMOHA/IbHLIX HOPMATUBHO-TEXHUYECKUX [OKYMEHTOB.

NHdpopmauymio 0 cogepXaHun U NepuoanyHoCTU NMPOBEPOK XOM0AUSIbHOV CUCTEMbI B MpoLiecce
aKcnnyatauuu, TNpYBEAEHHY0 B HAcCTOSILLEM MPWIOXKEHWW, WCNOMb3yloT B Cc/iyyae, €ecim B
HaLMOHA/IbHBLIX HOPMATUB HO-TEXHUYECKMX [IOKYMEHTaX aHasiorMyHble CBEAEeHUsI OTCYTCTBYHOT.

Tab6bnwnya D.1- MNpoBepkn XoNoAnIbHON CUCTEMBI B NpoLiecce

KoHTponb VicnbitaHns
MyHKT BHeLC”:r';'_IggfoMOTp VcnbiTaHua KoHTponb Mposepka
npunoxexunsa D EN 378-2 CUCTEMbBI Ha yTeyek MPeAOXPaHNTENbHbIX

npuNoXeHne G MPOYHOCTb xnagareHta YCTPOWCTB

D.2 G x x -

D.3 G X x -

D.4 G - X -

D.5 - - x -

D.6 - - - x

D.7 G - x -

D.2 MpoBepK/ 1 MCNbITAHWS XO/IOAWSIbHO CUCTEMbl B MPOLECCe 3KChyaTaluy OCYLECTBSIOT
nocsie BbIMOSIHEHWS onepauuii, KoTopble MOryT MOB/WSATb Ha MPOYHOCTb 3/IEMEHTOB CUCTEMbI, MNpU
N3MEHEHUN YCMOBUI 1 PEXUMOB 3KCMyaTauuu, Npu nepexose Ha Apyroi xnagareHT ¢ 6051ee BbICOKUM
[laBNieHeM, WU Nocsie TOro, Kak B TeYeHne 6onee AByX SIET CUCTEMY HE 3KCM/yaTUpoBas/IM. DneMeHTbI
CUCTEMBI, He MpoLlleAle UCTMbITaHUi, noAanexart 3ameHe. [aBfieHne B CUCTEME MPU UCTIbITAHWSX Ha
MPOYHOCTb HE AO/HKHO NpPEeBbIlaTb 3HA4YEHWUs, NPEeayCMOTPEHHOT0 KOHCTPYKTOPCKONM AOKyMeHTauuei
[NS1 KQXO0ro 3/1eMEHTa CUCTEMBI.

D.3 MNpoBepKn 1 UCMbITAHUS XOJIOAW/IBLHON CUCTEMbI B MpOLIECCe 3KCM/yaTauyu OCYLLEeCTBASIOT
Moc/fie PemMoHTa CUCTEMbI INGO ee OTAE/bHbIX 3/IEMEHTOB WM BHECEHUSI 3HAUUTE/IbHbLIX W3MEHEHWii B
KOHCTPYKLMIO CUCTEMbI NIMGO €€ OTAeNbHbIX 3/IEMEHTOB WM PEKOHCTPYKUUM CUCTEMbl /W60 ee
OTAE/bHbIX 3/IEMEHTOB.

M pnmedvyaHune - npOBepKVI N UCNbITaHUA NPOBOAAT TOMILKO AN1IA TeX 3J/IeMEHTOB, KOTOpble 6blnn
NOABEPrHyTbl PEMOHTY (BHECEHWIO N3MEHEHUI, PEKOHCTPYKLMN).

D.4 MNpoBepKN 1 UCMbITAHUS XONOAW/BHON CUCTEMbI B MPOLIECCE 3KCM/yaTauun OCYLLECTBASIOT
nocsie nepeycTaHOBKM CUCTEMbl Ha Apyroe MecTo. B criydae, ecnv nepeycTaHOBKA MEHSIET CTPYKTypy

XO0NOAWIbHOW CUCTEMBI, NpUMeHsiioT D.2.

23



TOCTEN 3784-2014

D.5 KoHTponb yTeyek xnagareHta. Ecnm B npouecce akcnjlyatauuu BO3HUKAKOT Cepbe3Hble
NOLO3PEHNS O HaMumMmM yTeyek, MNpPOBEPSAT T[EepPMETUYHOCTb XOMOAUNBHOW  cucTeMbl.  3aechb
«NPOBEPSAIT Ha NpeaMeT yTeuku» 03HayaeT, YTo obopyAoBaHWE WM CUCTEMY MPOBEPSIOT B NEpBYHO
ouepeab o1 06HaAPYXEHNS YTEUKN C UCMO/Ib30BAHUEM NPSMOro UM KOCBEHHOTO METOA0B WM3MEPEHUs,
yaensas ocoboe BHUMaHWe TeM 4acTsaM 060py0BaHNS WU CUCTEMBI, B KOTOPbIX, CKOpee BCEro, MOXeT
06pasoBaTbCA Teub. [epnogMYHOCTL NPOBEPOK Ha YTEUKY COCTaBNSET:

- OAQWH pa3 B rog ANnA cucTem, cogepxawmux 3 kr uam 6onee xnajareHta 3a WCKIYeHueMm
repmMeTuyHbIX CUCTEM, COAepXalunx MeHee 6 K;

- OAVH pas B nonroga Ans cvucrem, cogepxatwmx 30 kr unv 6o51ee xnagareHTa,;

- OOQVH pas B TPX Mecsua ans cuctem, cogepxawmx 300 kr unm 6onee xnagareHra.

CucTtembl NPOBEPSAIOT Ha NpeaMeT YyTeUkN B TeYEeHMe OAHOro Mecsla Mocsie YCTPpaHeHUs yTeuku,
4TOObI YAOCTOBEPUTLCS, YTO PEMOHT 6bUT 3ODEKTBHBIM.

MepcoHan, 06CyXMBalOWMA YyNOMAHYTblE BbIlE CUCTEMbI, cogepxawme 3 k1 wuam 6onee
xnagareHTa, BefeT yyeT KoaMyecTsa M TUM 3anpaB/IeHHOro X/j1ajareHta, KosmyecTsa fo3anpaB/ieHHOro
Nl M3B/IEYEHHOTO X/afareHta B Npouecce TEXHWYECKOro O06CyXuBaHUSA, 3KcnyaTauum u
yTuAn3aumm cucTemsl.

MepcoHan, o6cnyXuBawLWUA yNnoMsiHyTble Bbile cucTeMbl, cogepxawme 300 kr wm 6onee
xnagjareHTa, ycTaHaBAMBaeT CTauMOHapHble CUCTEMbl OGHApyXeHWs yTeuek. 3T CUCTEMbI
06HapyXXeHUA YyTeukn MNPOBEPSIIOT He pexe OJHOro pasa B rof, Ytobbl obecneuntb WX Hagnexaiee
(PyHKLMOHMpOBaHWe. Ecnn cooTBETCTBYOLWAA CTalMoHapHas cucTeMa OGHapyXeHusl yTedek pabotaeT
[O/MKHbIM 06pa3oMm, YacToTa NPOBEPOK MOXET ObITb YMEHbLUEHA BABOE.

MpumeuvaHne 1 - BbICOKMA ypOBeEHb yTeu<u HegonycTum. [pu o6GHapyXeHun yTeuyek crepyet
He3amMmeg/InTes/IbHO NPUHATb Mepbl ANA UX nnkesuaaumnn.

M punmMmedaHue 2- CTaLI,VIOHaprIe AETEKTOpbI NapoB XnagareHta He MoryT ObITb MCMO/Ib30BaHbI ana
06Hapy>KeH|/m yTeyek, NOCKO/1bKY OHM HE MO3BOJIAKT onpeaenAaATb MecTo yTeuku.

D.6 MNpegoxpaHnTesnbHble YCTPONCTBA NMPOBEPSIOT B COCTABE CUCTEMbI:

- 3aluMTHble YCTPONCTBa OTKIHYEHUS HAMNPSHKEHUS, CUCTEMbl aBapWHOW CuUrHausaumn u
onoselleHusa exerogHo (cMm. EN 378-2, nyHkT 6.3.5.3.3);

- YCTpOIicTBa OrpaHnyeHns faBrieHns co COpOCOM cpeabl HapyXy pas B NATb JeT.

D.7 TMNpepoxpaHutesnibHble KnanaHbl, pa3pbiBHble MeMOpaHbl U NnaBkue MPo6ku oAvH pas B rof
NPOBEPSIOT Ha TEpMETUYHOCTbL U 06eCNeYnBalOT UX BU3yasibHbIli KOHTPO/Ib B COOTBETCTBMM C EN 378-2,
nyHkTbl 6.3.5.3.1, 6.3.5.3.4, 6.3.5.3.5 1 6.3.5.3.6.

D.8 ABTOHOMHbIE K MOHOGMO4YHbIE CUCTEMbl B MpoLecce 3KcnayaTauum npoBepsitoT nocne
pEMOHTa CUCTEMbl NGO €e OTAE/IbHbIX 3/IEMEHTOB. ECnv o4yeBMAHO, YTO B CUCTEME MMEET MeCTO

yTeuka xnajareHta, BCIO CUCTEMY NOABEPraloT UCMbITAHUAM Ha FepMEeTUYHOCTb.
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MpunoxeHne E

(cnpaBo4yHoOE)

PyKOBO/CTBO MO PEMOHTY 060pYA0BaHUS, UCMONb3YIOLLENO

BOCn/1laMmeHAaArLwmnecd xnagareHtbl

E.1 O6wme TpeboBaHNSA K 060pYyA0BaHUIO

B pyKoBOACTBO MO 3KCM/lyaTauuy BKIYAOT, Kak MUHAMYM, CMedyroLLy MHCopMaLMio:

- npegynpexgeHne 0 TOM, YTO BCKPbITUE XONOAUILHOTO KOHTYpa WM CHSITUE 3aliMTHbIX
KOXXYXOB 060pYJOBaHUS paspelleHO TO/IbKO KOMMETEHTHOMY MepcoHasly, npoLlefiemMy o6ydeHue
npasusiiaM o6paLleHust 1 yCroBUSIM MUCMOb30BaHUSI TOPHYMX X/1afareHToB;

- NOpPALOK AeCTBMIA B NpOLECCe LUTAaTHOW IKCnlyaTauyn CUCTEMbI, BK/OYasi 3anyck CUCTEMbI 1
€€ OCTaHOBKY;

- NOPSALOK [ECTBUIA B NpoLecce N1aHOBOTO TEXHWUYECKOTO 06CYy)XMBAHUSI 1 PEMOHTa CUCTEMbI,
BK/tOYast Mepbl 6€30MacHOCTM NPU BCKPLITUM KOHTYPA, YAAEHUN 3aLUUTHBIX KOXYXOB CUCTEMbI B LIESIOM
U ee 3/IEMEHTOB;

- yKazaHus Mo BOMpocam MUChbiTaHuii cuctem 6e30nacHoCTM 060py40BaHNS U 3/1EMEHTOB;

- nepeuyeHb BO3MOXHbIX PUCKOB Mpu paboTax BO B3PbIBOOMACHOW atmMocdepe M Mepbl
NpefoCTOPOXHOCTY;

- MHopMaumilo 0 paboumx npouedypax M Mepax AN NpPefoTBpalleHuss B MaKCUMaslbHO
BO3MOXHOIi CTEMEHW OMaCHOCTU YTEUKU TOPHUMX X/1aaareHToB B atmocdepy;

- CCbUIKM Ha HaUMOHa/IbHblE HOPMATVBHO-TEXHUYECKNE [OKYMEHTbl (HOPMbl W Mpaswna) ans

paboT BO B3pbIiBOONAacHo atmocdepe (Hanpumep, EN 1127-1).
E.2 PeMOHT 3/1eKTpoo6opyaoBaHus

E.2.1 PeMOHT 3nekTpoobopyaoBaHus

Mpn pemoHTe 31eKTPoobopyAOBaHNSA NPOBOAAT 3KCM/yaTaumMOHHbIE WCMbITaHUS, B XoAe
KOTOPbLIX onpenendawT B/INAHME Ha 3ﬂeKTp0060py,El,OBaHl/le CTapeHnsd, nsHoca N MexaHN4eCKnX Harpysok
TakuX 3/IeMEHTOB KakK KOMMpeccop Win BEHTUNIATOP.

E.2.2 PEeMOHT repMeTuUYHbIX 3/IEMEHTOB

I‘Iepep, BCKPbITUEM TEPMETUYHBLIX 3/IEMEHTOB HanpsaXeHne 3/IEKTPONUTaHnA 3TUX AO0J/DKHO OblITb
aBTOMaTUYeCKN OTK/YeHo. Ecim npu nposegeHnn pemMOHTHbIX pa6OT HeT Heo6XO,D,VIMOCTVI OTKK4YaTb
COOTBETCTBYIOLLEE  3/1EKTPOOOOPYAOBaHUE, criegyeT  OCYLWECTBASATb  HEMpepbIBHbIA  KOHTPO/b
KOHLEHTpauum napoB xjajareHTa B BO3Ayxe paboueil 30Hbl A1 TOro, YTO6bl MMETb BO3MOXHOCTb

npeaynpeauTb NepcoHa o0 NoTeHUMa/IbHO ONacHol CUTyauui.
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MpumeuaHune - ObopyaoBaHve A5 KOHTPO/IA KOHLEHTpauMu napoB x/ajareHta B Bo3gyxe paboueii
30HbI Ka/‘ll/l6pyl0T NPUMEHNTENIbHO K KOHKPETHOMY XNnajareHTy U HacTpauBalkT Ha Bblaa4dy CUrHana TpeBoru npu
KOHUeHTpaumm, coctasnswowen 20 % ot HKMNB gna gaHHoro xnagareHra.

Kaxgbli pas Mo OKOHYaHWM pPEMOHTA MNPOBEPSAKOT COOTBETCTBME U30NSALMU M 3aLUUThI
3M1EKTPONPOBOAKA W 3MIEKTPUYECKNX  COeAMHEHUA TpeboBaHWAM  HaLMOHa/bHbIX  HOPMAaTUBHO-
TEXHUYECKNX [OKYMEHTOB. MpoBOAa 1 Kabenn NpoBepsoT Ha OTCYTCTBME MOBPEXAEHWIA.

Mpn o6HapyxeHun fedhekta, CNOCOBHOrO CHU3WUTL HALEXHOCTb PaboTbl XOIOAUMTBLHON CUCTEMBI
uvnu NpUBECTM K BO3HUKHOBEHWKO OMACHOW CcuTyauuu, 3Kcnayataums XOono4uNbHON YCTaHOBKM
3anpeLeHa.

E.2.3 PEMOHT 2/1eMEHTOB BO B3pbIBOOE30MNACHOM WUCMOSTHEHMN

Mo6oii  anemMeHT  3NeKTpPoo6opyAoBaHWA  MOCTOSAHHOMW  MHAYKTMBHOCTM WM €MKOCTU
yCTaHaB/MBAKT B 3/1IEKTPMYECKOW Lieny XOM0AUbHON CUCTEMbI TO/IbKO MOC/e TOro, kKak ybeasTcsi, 4To
npyv UCMOMb30BaHWM [AaHHOT0 XnajareHta HanpsbkeHue W TOK B LENM He MPEeBbICAT MakCMMaslbHO
[ONYCTUMbIX 3HAYEHUIA ANS AaHHOro 3/1eMeHTa.

EAVHCTBEHHBIM TUMOM 3/1IEMEHTOB  3/1EKTPOOOOPYAOBAHUSA, pa3pelleHHbIM A8 paboTbl BO
B3pbIBOONACHOIN aTmocdepe, CUMTaloT 3/1EMEHTbI BO B3pbIBO6E30MacCHOM UCMOSIHEHUN. Bce anemeHTbl
3/1eKTPO06OPYAO0BAHNA MPMOOPOB, CUCTEM M arperatoB, UCNOIb3YyEeMbIX MPY UCTbITAHUAX XONMOAUbHBIX

CUCTEM, TaKxe O0/TKHbl UMETb BSprBO6€30I‘IaCHoe ncnosiHeHune.
E.3 PEMOHT X0n04USTIbHbLIX CUCTEM

Mepen HaHanioMm paboT C  XOMOAWbHBIM  KOHTYPOM  MPUHMMAKT  clefylowme  Mepbl
NpefoCTOPOXHOCTU:

- NOJlyyaroT paspeLleHne Ha NPOU3BOACTBO OrHEBLIX PaboT (Mpu HE06XoAMMOCTW);

- obecneumBalT OTCYTCTBME B paboyeil 30HE TrOPHYMX MaTepuasioB W  UCTOYHMKOB
BOCM/TAMEHEHMSI;

- obecneuvBalT HanMuMe NOAXOAALIMX CPeACTB NOXapoTyLUeHus;

-A0 Havyana paboT C XONOAUMbHBIM KOHTYPOM WM paboT Mo cBapke W naiike o6ecneuvBaioT
Ha/Mume B paboyein 30He Haanexaileli BeHTUNSALUK;

- obecneunBatoT NUCMNonb30oBaHMEe  Takux [eTeKTopoB yTeuek N ycTaHOBJIEHHbIX
COOTBETCTBYIOLWMUM 06pa3oM CTauMoHapHbIX CPEeACTB AN OGHapyXeHWs yTeuek, KoTopble WMetoT
B3pPbIBO6E30MNACHOE MCNOJIHEHNE W OCHALLEHbI 3aLMTON NPOTUB UCKPEHNS;

- Nnoa6uparnT  Hagnexawym o6pa3oM  MOATOTOB/EHHbIA U O6GYYEHHbI nepcoHan  Ans
BbINOSIHEHUST pPaboT.

MpumeuaHune - Ecnm no3sonser obopyaoBaHWe, PEKOMEHAYETCA NOSIHOCTb0 AEMOHTMPOBATb

X0NnogwunbHyH CUCTEMY C TOro MecTa, rae oHa 6bi1a pasmelleHa, n nepese3Tn ee B MacCTepcCkyl, rge pemMoHT

MOXeT ObITb OCYLECTBNEH C COONIOAEHNEM BCEX HEOOXOAUMbIX M3p 6€30MacHOCTH.

Mepes HauyasioM paboT € XONMOAUILHOW CUCTEMOI BbINOMHSIIOT CefyloLime npoueaypsbl:
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a) M3BfeKalT xnajareHT u3 KOHTypa (00 OOCTMXEHUS AaB/IEHWEM B KOHType 3afaHHOl
Be/MMYNHbI OCTATOYHOIO AaBﬂeHI/Iﬂ);

b) NPOAYBaT KOHTYP MHEPTHbLIM ra3oM (Hanpumep, asoToMm);

C) BaKyymupyloT KOHTYp [0 OCTaTO4HOro pAaBneHus He 6onee 30 kMa (wwm 0,03 MMa)
abConMoTHbIX;

d) BHOBb MpoAyBaloT KOHTYP MHEPTHbIM rasom (Hanpvumep, asoToMm);

€) BCKPbIBAKOT KOHTYP.

Mepen Havanom 1M BO BpeMs paboT, COMPOBOXAAEMbIX BbICOKOV TemnepaTypoi Bo3dyxa B
pabouyeii 30He, peKkOMeHOyeTCs C MOMOLWbK  COOTBETCTBYIOLLErO JAeTekTopa  x/JajareHta
KOHTpO/IMpoBaTb artmocdepy paboueir 30HbI € Tem, 4TOObl MpeaynpeauTb paboTalowmx o
NoTeHLUMa/IbHO/ ONAaCHOCTU BOCMIAMEHEHNS.

Mpy ypaneHun un3 cCUCTEMbl KOMMPECCOPOB WM  KOMMPECCOPHbIX Macen HeobxoanMo
obecneunTb OTCYTCTBME PACTBOPEHHOrO B Macsie roproyero xiagareHra.

Mpy un3BNeYeHUM xnafgareHta WCMONb3YKT TOMbLKO Takoe 060pyaoBaHWe, KOTOpoe
npegHasHa4veHo o paboTbl C roprYUMK XnagareHtamu.

Ecnm HauuoHaslbHble HOPMAaTMBHO-TEXHUYECKME [LOKYMEHTbl A0MycKalT cOpoc xnajareHta B
aTmocdepy, Heobxogumo ob6ecnednTb 6e30MacHOCTb Takoro cbpoca, UCMOoNb3ysi, HanpuMmep, FMoKuii
LUNaHr, Yepes KOTopbIi X1agareHT OyaeT BbIXOAuTb Hapyxy B 6e3onacHoM wmecTe. lMpu aTom cnepyet
cbpacbiBaTb Xx/nafjareHT TakuMm 06pa3oM, 4TOObl HM MNpU Kakux OOCTOSATENbCTBAX He [O0nyCcTUThb
06pa3oBaHNs B3PbIBOONACHOW KOHLEHTpaLUuM ropyumnx X/1agareHToB B HEMOCPEACTBEHHOW 6130CTM OT
UCTOYHMKA BOCMMIAMEHEHNS UM NPOHWKHOBEHMWS XNafareHTa BHyTpb NOMeLLeHuiA.

Mpn paboTax C NPOMEXYTOUYHbIMW CUCTEMAMU TEMJIOHOCUTENb B 0653aTeNlbHOM nopagke
NPOBEPSIOT HA HAUTUE B HEM X/1afareHTa.

Mocne npoBefeHWs PEMOHTHbIX paboT MPOBepPstOT pPaboTOCNOCOOHOCTb NPEeAOXPaHUTENbHbIX
YCTPOWCTB, Takux, Hanpumep, Kak AETEKTOpbl X/fafjareHta U CUCTEMbl MEXAHUYECKON BEHTUIALMMW, U
pe3ynibTaTbl MPOBEPKU OTPaXAOT B XKypHa/Ie yyeTa TEXHUYECKOr0 COCTOSHUS XONOANbHOW CUCTEMBI.

Bce Hepas3bopumBble WM OTCYTCTBYKOLLME HAAMMCUM Ha Tab/ATKax 3/1EMEHTOB XOJ04MUbHbIX
[O/MKHbI BbITb BOCCTAHOB/IEHbI UM 3aMEHEHBI.

[ns noucka yTeyek 3anpeLieHo Mcrnonb3oBaTth /060 NCTOYHUK OTKPLITOrO NiaMeHM.
E.4 TpeboBaHUSA K NOArOTOBKe MepcoHana

Ecnv npy  npoBefeHUM TEXHWYECKOr0 OOGCNYyXMBaHUSi U pPEMOHTa TpeGyeTcsi npuBfekaTb
nepcoHas Apyrux cneunasibHocTeli, paboTbl CreayeT BbINOMHATL Mo HaGloAeHeM vua, UMEKOLLETo
cneuuanbHyl0 MOAFOTOBKY A5 paboTbl C ropwuMmy xnagareHtamu. Jliobble dusteckue nuua,
BbIMOJIHSAKOLME PaBOThbl N0 TEXHUYECKOMY OBCYXMBAHWIO W 3KCT/TyaTauuy XON04UIbHOW CUCTEMbI WK

€e COCTaBHbIX YacTeid, AO/MKHbI BbITb NPOBEPEHbI Ha 3HaHMe TpeboBaHuil cTaHgapTa EN 13313.
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MepcoHan, BbINOMHAIOWWMIA PaboTbl Ha XOMOAWIbHBIX CUCTEMAX, WCTIOMNb3YIOLLMX Toprovme
XMafareHTbl, OO/DKEH NpoiTM 0OydeHne W MOSy4MTb COOTBETCTBYIOLME 3HaHUS MO  MpaBuiam
obpaLLeHVs € roproynMMK XiadareHTamm. MNepcoHast [OMKEH 3HaTb:

- 3aKOHOAATE/NLCTBO, MpaBwia Y CTaHAapTbl B 0611aCT1 paboThbl C roproUMMm X1aaareHTamu;

- nogpobHble MpaBwia W MNpakTUYeCKVe HaBblKM OOpaLLeHUs C ropoYMMK  XladareHTamu,
cpeacTBamMn UHAVBUAYaIbHOM 3alUuMTbl, Mepbl MO NPEAOTBPALLEHWIO YTeuek, npasuia obpalleHus c
Tapoi, CcoAepxallell ropouve XlafareHTbl, npaswia 3anpaBky, KOHTPOMA YTeyek, W3B/IeYeHus
X/1afareHToB 1 yTWinaummn XnafareHTos 1 060pyA0BaHuS.

JNiMua, OTBETCTBEHHbIE 3a IKCIUlyaTausio Y OBC/yXVBaHVE XOMOAUIBLHOW CUCTEMbI, [O0/DKHbI
6bITb CMOCOOHBI MOHUMATL U NPUMEHATL Ha NPaKTVIKe TPeboBaHWS HACTOSALLIETO CTaHaapTa.

[na obecneyeHnst 3TOW CMOCOBHOCTY MOXET Oblb HEOOXOAMMO PerysisipHoe MOBbILLEHVE

KBamgomKaLmm.
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Mpunoxexne OA

(cnpaBo4yHoOE)

CBefleHNs 0 COOTBETCTBUM CCbIJTOYHbLIX MeXAYyHapoAHbIX (PerMoHasibHbIX)

CTaHAapTOB MEXrocyAapCTBEHHbIM CTaHAapTam

Ta6nuuya JA.1

O603HaueHVe CCbUIOYHOMO MeagHapoAHOro
(pervioHanbHOro) ctaHaapTa

EN 378-1:2008+A2:2012 YcTaHOBKU HOoT
XOM04WNbHbIE U TENSIOBbIE HACOCHI.

TpeboBaHMst 6e30MacHOCTU 1 OXpaHbl

oKpy<aroLLiein cpeapl. Yactb 1. OCHOBHblE

TpeboBaHVA, onpeaeneHns, Kaccudmkaums

1 KpuTepumn Bbibopa

EN 378-2:2008+A2:2012 XonognbHble HOoT
cuUcTeMbI M TEMMOBbIE Hacockl. TpeboBaHus
6e30MacHOCTN 1 OXpaHbl OKPYXXatOLLIE

cpepbl. Yactb 2 [poekT, KOHCTPYKUWS,

M3roTOB/IEHME, UCTIbITAHWS, MapKAPOBKa U
[JOKyMeHTaLmsA

EN 378-1-3 2008+A1 2012 YcTaHOBKU HOoT
XONOAUSIbHbIE U TEMMOBbIE HACOCHI.
TpeboBaHNs 6€30NacHOCTU U OXpaHbl
OKpyXxatowen cpegbl. Hactb3.
Pa3melleHne obopyfoBaHusa 1 3alumta
nepcoHana

ISO 11650 XapaKTepuCTukn 060pyaoBaHUs
ONA BOCCTaHOB/EHUs  KYWWM  MOBTOPHOrO
UCMO/Ib30BaHNS X/1aareHToB.

CreneHb
COOTBETCTBUSA

O603Ha4eHVe 1 HaMMeHOBaHVe
COOTBETCTBYHOLLIETO
MEXIoCy4apCTBEHHOIo CtaHdapTa

FOCT EN 378-1-2015 YcraHoBku
XO/I0AWTbHbIE Y TEM/IOBbIE HACOCHI.
TpeboBaHMsA 6e30MacHOCTU U OXPaHbI
OKpy>Xarowein cpeapl. Yactb L
OCHOBHblE TpeboBaHus,
onpenenenns, knaccudmkauys n
KpuTepum Bblbopa

FOCT EN 378-2-2015 XonoaunbHble
CUCTEMbI 1 TEMN/IOBbIE HACOChI.
TpeboBaHWA 6e30MacHOCTU U OXpaHbI
OKpyxaroLeli cpegpl. Yacts 2
MpoekTnpoBaHne, KOHCTPYKLUSA,
U3roTOB/IEHME, UCTbTaHMS,
MapKVpOBKa 1 IOKyMeHTaLyst

FOCT EN 378-3-2015 YcTtaHOBkuM
XO/I04M/bHbIE VI TEM/OBLIE
Hacocbl. TpeboBaHus
6€30MacHOCTM 1 OXpaHbl
oKpyxatoLein cpegbl. YacTtb3.
Pa3wmelleHne obopyaoBaHms u
3almTa nepcoHana

* COOTBETCTBYHOLMIA  MEXIOCYJAPCTBEHHbIA  CTaHZapT oTcyTcTByeT. [0 ero  yrBepkaeHus
PEKOMEHAYETCA WCMO/Mb30BaTb MEPEBOL Ha PYCCKUA SA3bIK LAHHOMO CCbUIOYHOTO  MEXOyHapOAHOro
(pervioHaneHOro) craHaapTa, TEKCT KOTOPOro Haxoautcs B ®epepasibHOM MHGIOPMaLVOHHOM hoHae
TEXHUYECKUX PErNAMEHTOB M CTaHAapTOB Poccuiickolii deaepaumm

MpumedaHne - B HacToAWEA TaGmmue UCMob30BaHO CrEytoLLEe YC/IOBHOE OO03HaYUEHNE CTereHn

COOTBETCTBUA CTaHOAOTOB:
IDT - nogHTMYHbIE CTaHOaPTHI.
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[1] EN 11271

[2] EN ISO 12100-1

[3] EN ISO 12100-2

[4] EN 10204

[5] EN 13313

[6] 1SO 817

Bubnuvorpacdums
Explosive atmospheres - Explosion prevention and protection -
Part 1. basic concepts and methodology (B3pbiBoOnacHble
armocdpepsl. lMpegoTepalleHne u 3awmTa OT B3pbiBa. Yactb 1
OCHOBHbIE KOHLENUMM 1 MeTo40/10rus)
Safety of machinery - Basic concepts, general principles for
design - Part 1: Basic terminology, methodology (Be3onacHocTb
MawmH. OCHOBHble MOHATUSA, O6LMe NpUHUMMbLI pacyeta. Yactb
1 OcHoBHasa TepmuHonorus, metogosnorusa (ISO 12100-1:2003%))
Safety of machinery- Basic concepts, general principles for
design - Part 2: technical principles (be3onacHOCTb MallVH.
OcCHOBHblE MOHATUSA, 0OLME NpUHUMNBI pacyeTa. Yactb 2.
TexHudeckne npuHUmMnel (ISO 12100-2:2003%))
Metallic products - Types of inspection documents (A3penus
mMeTanmyeckne. Tunbl JOKYMEHTOB A1 KOHTPO/IS)
Refrigerating systems and heat pumps - Competence of
personnel (Cuctembl XOMOAUNbHbIE U TEN/OBblE  HACOCHI.
KomneTeHTHOCTb nepcoHasia)
Refrigerants - Designation system (XnagareHTbl. Cucrtema

0603HaYeHuI")

[71 prEN 60335-2-104 Household and similar electrical appliances. Safety. Part 2-104.

Particular requirements for appliances to recover and/or recycle
refrigerant from air conditioning and refrigeration equipment
(Mpubopbl  anekTpuyeckne  OGbITOBOTO U aHa/IOMMYHOrO
HasHauyeHus. besonacHocTb. Uactb 2-104. YacTHble TpeboBaHusi
K obopygoBaHui 418 W3BAEYEHWS WM NOBTOPHOrO
NCMosb30BaHns XnagareHToB n3 arperaTtoB rno
KOHOULUMOHMPOBAHMIO  BO34yXa W XOMoAu/bHOT0 060pyLoBaHusA
(IEC 60335-2-104:2002))

*  Me>kayHapoaHble craHggptel 1ISO  12110-1:2003 1 I1ISO  12110-2:2003 3aMeHeHbI
ISO 12110:2010 Be3onacHoCTb MalumH. O6LWe MpuHUMMLI pacdeTa. OueHKa PUCKOB U CHUDKEHWE

pYiCKOB
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YAK 621.51:006
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MKC 27.080 OKI1 36 4400 HOT
27.200 51 5110
51 5210
51 5600

KntoueBble cnoBa: o6opyAoBaHWE XOM0AMMbHOE, Hacoc TEens1I0BOiM, 6e30MacHOCTb,

oxpaHa OKpyXatolLeii cpefbl, TEXHWYECKoe 06C/MyXMBaHWE, PEMOHT, X/lafareHT

PykoBoguTeib opraHvsaumm -
paspaboTumka

«Poccuiicknii coo3 npeanpusTui
XOM0AN/bHOW MPOMBILLIEHHOCTM»
VicnonHWTENbHbIN AUpeKTop
Poccoto3xonognpom
PykoBoaunTenb pa3paboTku

AO.T.H., npodeccop

VicnonHut enn

A.T.H., npogeccop

A.T.H., npodeccop

O A BarvpsaH

B.B. CanoxHukoB

.M. KanHuHb

B.B. CanoxHukoB

B.N. CmbicnoB

N.E. TutoBcKas
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