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Mpeaucnosue
Llenn, OCHOBHble NPWHLMMNBI U OCHOBHOW MNOPSAOK NpoBedeHMs paboT Mo MeXrocygapCTBEHHOM
cTaHgaptusaumm yctaHosneHol TOCT 1.0-92 "MexrocygapctBeHHasa cuctema ctaHgapTtusaumn. OCHOBHbIE
nonoxernnss" wu TOCT 1.2-2009 "MexrocyaapCTBeHHas cuctema craHgaptudauuun. CraHgapThbl
MEXrocygapCTBeHHble, MpaBuia M pekoMeHAauuMnm No MEXrocygapCTBEHHOW cTaHgapTusaumu. lNpasuna
pa3paboTkun, NPUHATUS, NPUMEHEHMNS, OBHOBMNEHNA N OTMEHbI"

CBegeHus o cTaHaapTe

1 MOArOTOBJIEH Poccuiickum CO30M NpeanpuaTMini XONoAnbHOW MPOMBILLAEHHOCTM Ha OCHOBE
COBCTBEHHOr0 ayTEHTMYHOIO NepeBoa Ha PYyCCKUA A3blKk CTaHAAPTa, YKa3aHHOro B MyHKTe 5

2 BHECEH TexHu4yeckum komuteTom no ctaHgapTtusaumm N 271 "YcTaHoBKU xonoausbHble"

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHgapTu3auuMm, MeTporiormm un cepTtudukaymm
(npotokon ot 30 ceHTAbpsa 2014 r. N 70-)

3a NPUHATKE NMpOoroynocoBanu:

KpaTkoe HanmeHoBaHve Kop cTtpaHbl no CokpalleHHOoe HavMeHOBaHne HauMoHarnbHOro
ctpaHbl no MK (MCO 3166) | MK (MCO 3166) 004-97 opraHa no craHgapTusauuu
004-97
Benapycb BY locctangapt Pecnybnuvkm benapych
Kuprusus KG KblprbiactaHgapT
Monpgosa MD Mongosa-CtaHgapT
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Poccus RU Pocctangapt

TamXxukmucTtaH TJ TapxukctaHgapT

4 Tpukasom PepepanbHOro areHTCTBa MO TEXHUYECKOMY PErynMpoBaHUiO M MeTporiorum ot 12
asrycta 2015 r. N 1131-ct mexrocygapctBeHHbii ctaHgapT FTOCT EN 378-4-2014 BBefeH B OelcTBuE B
KayecTBe HauuoHanbHoro ctaHgapTa Poccuiickon ®egepaumm ¢ 1 coespansa 2016 r.

5 Hacroawun craHgapT  MAEHTUYEH  eBPOMEMCKOMY  pervoHanbHomy  ctaHgapty EN
378-4:2008+A1:2012* Systémes de réfrigérafon et pompes a chaleur - Exigences de sécurité et
d’environnement - Partie 4: Fonctionnement, maintenance, réparation et récuperation (YcraHoBku
XOnoaunbHbIE U TennoBble Hacockl. TpeboBaHMs Ge30MacHOCTM M OXpaHbl OKpyXatollen cpedbl. Yactb 4.
OkcnnyaTauums, TexHMdeckoe obcnyxXvnBaHNe, PEMOHT U BOCCTAHOBIIEHNME).

* JocTyn K MexayHapoaHbIM U 3apybexHbIM AOKYMEHTaM, YNOMSHYTbIM B TEKCTE, MOXHO MOMyYunTb,
obpatuBmch B Cnyxby nogaepxkun nonb3osartenen. - NpumeyvaHue nsrotosntens 6asbl JaHHbIX.

EBponenckuii permoHanbHbI cTaHAapT pa3pabortaH EBponenckum kOMMTETOM MO CTaHAapTusauuu
(CEN) B cooTBeTCcTBMM C MaHZaToM, npedocTaBneHHbiM EBponewckon komwuccuen wn  Esponerickon
accoumnaunen csobogHonm ToproBnm (EFTA), n peanusyeT cyllecTBeHHble TpeboBaHusi 6e3onacHoCTU
Ounpektus EC.

MepeBopg ¢ dpaHuy3ckoro A3sbika (fr).

Od)I/ILJ,I/IaJ'IbeIe JK3eMnnApbl eBpOI'IeVICKOFO pernoHanbHOro crtaHgapTa, Ha OCHOBE KOTOpPOro
NnoaroTOBMEH HAaCTOALLNN Me)KFOCyﬂapCTBeHHbIVI CTaHOapT, a TaKkKe esponeﬁcxwx pernoHanbHbIX "
MeXayHapoOdHbIX CTaHOAapTOB, Ha KOTOpble AaHbl CCbIJIKA, MMEKTCA B dJe,qepaanOM I/IHq.)OpMaLLI/IOHHOM
(*)OH,EI,e TEXHUYECKMNX pernamMeHToB U CTaHOAapTOB.

CBegeHusi O COOTBETCTBUM MeXrocyaapCTtBeHHbIX CTaHOApPTOB CCbITIOYHbIM  MeXOAyHapOoOHbIM
(perI/IOHaJ'IbeIM) CTaHOapTaM npumBeaeHbl B AONOJTHUTENbHOM NMPUIOXEHUN OA.

CrteneHb cooTBeTCTBUSA - uaeHTU4YHas (IDT)
6 BBEEH BINEPBbIE

UHpopmayusi 06 UuSMeHeHUsIX K Hacmosiwemy cmaHOapmy nybsukyemcss 8 exe200HOM
UHbopmayUoHHOM yka3zamersne "HauyuoHasbHbie cmaHdapmbi” (M0 cocmosiHuo Ha 1 siHeapsi mekyue2o
e2o0a), a mekcm u3MeHeHUl U rornpasokK - 8 eXeMeCcsYHOM UHGDOpMayUOHHOM ykazamere "HauyuoHanbHble
cmaHlapmsbi”. B criydae rnepecMompa  (3aMeHbl) unu  OMMEeHbl — Hacmosiuweso cmaHOapma
coomeemcmeyoujee ygedomreHue bydem orybruKo8aHO 8 eXXxeMeCcsYHOM UHGPOPMayUOHHOM yKasamerse
"HayuoHanbHble cmaHOapmbi”. Coomeemcmeyowass UHopmayusi, yeedoMmsieHUe U  MeKCmbl
pasmelwaromesi makxe 8 UHhopMauuoHHOU cucmeme obuie2o Monb308aHUsi - Ha oguyuanbHOM calime
®edeparnbHO20 azeHmMemaa o MexHU4YeCcKoMy pe2yuposaHuro U Memporsoauu 8 cemu MIHmepHem

BBeneHune
EN 378-4:2008+A1:2012 nogrotoBneH TexHudeckum kommutetom CEN/TC 182 "Cucrtembl
xonogunbHele, TpeboBaHNA GE30MacHOCTN M OXpaHbl OKpYXatoLlen cpenpl”, cekpeTapuat KOTOporo Beaet
DIN.

BHUMAHWME! HekoTopble aneMeHTbl 3TOro0  AOKyMeHTa MoryT 6biTb  oBbektom npaBsa
WHTENneKTyanbHon CcobCTBEeHHOCTN wnM  aHanormdHblx npas. CEN wu/mnn CENELEC He HeceT(yT)
OTBETCTBEHHOCTU 3a TO, YTO He BbISBMAAIT TakMxX nNpaB COOGCTBEHHOCTM W npeaynpexaarT o6 umx
CyLLLeCTBOBaHMM.

EN 378 coctouT m3 cnegywowux 4vactenn nop obwmMm HasBaHMEM "YCTaAHOBKM XOIOOWUSIbHbIE W
TennoBble Hacockl. TpeboBaHUss 6e30MacHOCTU U OXpaHbl OKPY>KaoLLEN cpeabl™:

- yacTtb 1: OcHoBHble TpeboBaHus, onpeaeneHus, knaccudukaums n kputepum Boibopa.
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- yacTb 2: npoeKTI/IpOBaHI/Ie, KOHCTPYKUUA, U3roToBNIEeHNE, NUCNbITaHNA, MAapKUPOBKa N OKYMEeHTauunaA.
- vYacTb 3: PasmelueHne OGOpyﬂ,OBaHMﬂ 1 3aluTa nepcoHarna.

- vacTb 4: 3KCI'IJ'IyaTaLI,V|F|, TEXHN4ecKoe OGCJ'Iy)KVIBaHVIe, PEMOHT 1 BOCCTaHOBJIEHNE.

1 O6bnacTb npuMeHeHus
O6nacTb NpYMeHeHNs HacTosLero ctaHgapTa ycraHosneHa B EN 378-1:2008+A2:2012.

HacTtoswun ctangapT yctaHaBnueaeT TpeboBaHms 6e30nacHOCTU U OXpaHbl OKpYXKatoLLen cpeabl npu
aKkcnnyaTaumm, TEXHUYECKOM OOCNy>XMBaAHMM U PEMOHTE XOMOAWNMbHbLIX YCTAHOBOK, a Takke npu
pekynepauuu, MOBTOPHOM UCNOMNb30BaHUM W yTunNmM3aumMmM BCeX TUMNOB XnajareHToB, Macen,
TennoHocuTenemn, cogepXXalmnxcs B XonoauIbHbIX YCTAHOBKaX M UX YacTSX.

OTn TpeboBaHWA nNpu3BaHbl CBECTM K MWHMMYMY PUCK MONyYeHUss TpaBm Ansl NepcoHana,
maTepuanbHoro yuiepba u yuiepba ons okpyxatuwlen cpebl B pesysibTaTe HenpaBUiibHOrO 06palleHust ¢
XnagareHTamy Unu  3arpsisHEHUA, MPUBOASILLMX K MOSIBIIEHUIO HEWUCNpPaBHOCTEW B YCTaHOBKax U
nocreayoLWwmyM yTedykam xnagareHra.

HekoTopble cTaTbM U MOMOXEHMS HACTOSILLEro ctaHaapTa He pacnpoCTPaHATCA HA MOHOGMNOYHbIE
XONoAUIbHbIE CUCTEMBI U CUCTEMBI, COOMpaeMble Ha MeCTe 3KCnnyaTauum npu yCcrnoBuu, YTO OHU TpebytoT
ans paboTbl 3anpaBKy XJlagareHTom B KonuyecTee meHee 3 kr. TO OTHOCUTCA K nNyHKkTam 4.1.1, 4.1.2, 4.2,
4.3,51.1,514,52,5.3.1,5.3.316.6.

Mpoueaypbl 0GCRYXMBAHNA U IKCMTyaTaLMK Takux CUCTEM AOSMKHbI BbiTb ONMcaHbl B pyKOBOACTBE M0
nx akcnnyaTtauun. B cnyyae Heo6XoaAMMOCTU peMOHTa TakMxX CUCTEM crieayeT o6paTUTbCsa B Grvikanluuii K
BaM aBTOPU30BaHHbI CEPBUCHBIA LEHTP.

2 HopmatuBHbI€e CCbISIKK
[na npMMeHeHus HacTosIWero ctaHgapTta HeobXxoaAuMbl cnefylLlmne CCbiovHble JOKYMEHTHI™. [pu
CCbIfIKax Ha [AaTUPOBaHHbIE [OKYMEHTbl MNPUMEHSIIOT TOMbKO YKa3aHHOe wu3gaHue. [ns CCbifiok Ha
HeJaTUPOBaAHHbIE [OKYMEHTbl MNPUMEHAOT MOCMEeHI pedakuMio  OOKyMeHTa (BKMw4Yad Bce ero
N3MEHEHNsT), Ha KOTOPbIN cAenaHa ccbinka.

*

Ta6m/|u,y COOTBETCTBMA HaUMOHaAlIbHbIX CTaHOApPTOB MeXOyHapoOHbIM CM. MO CCblJlKe. -
anMe‘-IaHI/Ie narotoButens 6asbl JaHHbIX.

EN 378-1:2008+A2:2012 Refrigerating systems and heat pumps - Safety and environmental
requirements - Part 1. Basic requirements, definitions, classification and selection criteria (YcTaHoBku
XonoaunbHbIe U TennoBble Hacockl. TpeboBaHusi 6e3onacHOCTM M OXpaHbl OKpyXawLen cpeapl. YacTtb 1.
OcHoBHble TpeboBaHus, onpegeneHus, Knaccuukauusa n Kputepmm Belbopa)

EN 378-2:2008+A2:2012 Refrigerating systems and heat pumps - Safety and environmental
requirements - Part 2: Design, construction, testing, marking and documentation (XonogunbHele cuctembl u
TennoBble Hacochkl - TpeboBaHMsA 6e30NacHOCTM M OXpaHbl OKpyXatoLlen cpeabl. YacTb 2. MpoekTMpoBaHue,
KOHCTPYKLMS, N3roTOBIEHNE, UCTIbITAHUS, MAPKUPOBKa U JOKYMEHTaLNs)

EN 378-3:2008+A1:2012 Refrigerating systems and heat pumps - Safety and environmental
requirements - Part 3: Installation site and personal protection (YcTtaHOBKM XonogunbHble U Tennosble
Hacocbl. TpeGoBaHusa 6e30nacHOCTU U OXpaHbl OKpyXatwen cpeapl. Yactb 3. Pa3melleHne obopyaoBaHus
M 3awmTa nepcoHana)

ISO 11650 Performance of refrigerant recovery and/or recycling equipment (XapaktepucTtuku

060pyaoBaHUs AN BOCCTAHOBMNEHMS /UMW MOBTOPHOIO MCMOMb30BaHMS XNaaareHToB)

3 TepMuHbI 1 onpegeneHuns
B HacTosweM ctaHaapTe npuMmeHeHbl TepMuHbl o EN 378-1:2008+A2:2012.
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4 O6wume TpeboBaHUsA

4.1 Tpe6oBaHMA NO 3KcnnyaTauuu
4.1.1 TlepcoHan, OTBETCTBEHHbIA 3a SKCMyaTauuto, KOHTPOSIb W O6CnyXnBaHUEe XOJNOAMMbHOWN
CUCTEMBI, JOJPKEH UMETb COOTBETCTBYIOLLYIO NPOdheCCUOHarnbHY NOAroTOBKY U HEOOXOAMMbIE 3HaHUSA ANs
BbIMOMHEHNs cBOouX 3aga4y. dmsmyeckoe wunu OPUONYECKOE NULO, COalLllee XONoOUSIbHYI CUCTEMY B
aKcnnyaTaumio, OODKHO obpaTuTb BHUMaHWE nonb3oBaTens (cobcTBEeHHWMKa) Ha HeobxooumocTb
obecneyeHnss Hagnexallero MWHCTPyKTaxa nepcoHana, KOTOpOMY MNPeAcToOMT  3KChnyaTupoBaTtb
XOMOAMIBHYI0 CUCTEMY U KOHTPONMpoBaTh ee paborTy.

4.1.2 TllepcoHan, OTBETCTBEHHbIN 3a 3KCMMyaTauuto, KOHTPOMb W o6CnyXumBaHue XONoAMMbHOW
cucTeMsbl, cogepxallen bonee 3 kr xnagareHTa, JOMKEH UMEeTb JOKYMEHTaNbHO NOATBEPXAEHHbIE 3HAHUA U
MpaKkTUYeCcKUn onblT B obnacT akcnnyatauuu, pexmnmoB paboTbl U MOBCEOAHEBHOIO KOHTpOns 3a paboTton
Takown cucTembl.

4.1.3 Hn Nnpwn Kaknx obcToATENLCTBAX HE AonyctuMmo cMellmBaTb B XOJN10ANJTbHOM KOHTYpE pa3finyHblie
XnagareHTbl. 3ameHy XnagareHTa B criy4dae HeobxoQMMocCTH npon3BoaAT B COOTBETCTBUU C 54.

4.2 NMoproToBKa o6CNyXMBaloLLEro nepcoHana
lMepen BBOOOM B 3KCMnyaTauuid HOBOW XOMOAWMBHOW CUCTEMbI HeobxoauMmo ybeauTbcs, YTO
obcnyxuBaloLwWwm nepcoHan npowen MOArOTOBKY M 3HAET MOMOXEHWs PYKOBOACTBA MO 3KCMnyaTauuwu,
KOHCTPYKLMIO, paboTy, NpaBuna TEXHNYECKOro ODCNYXMBAHUSA U KOHTPOIS XONOAUIbHOW CUCTEMbI, a Takke
Mepbl No obecneyeHnto ©Ge3onacHOCTW, KOoTopble Heobxoaumo cobntogatb, MpaBuna obpalleHnss ¢
npeaoycMOTpEHHbIMU CpeacTBaMy MHAMBMAYaNbHOW 3alUMThbl, €CNM TaKoBble MMEKTCHA (CM. NpuroxeHne A
EN 378-3), cBovcTBa MCNonb3yeMoro xnagareHTa 1 nopsgok obpalleHnsi ¢ HUMm.

MpumeyaHne - PekomeHayeTcs,, 4TOObl OGCMyXWBAOWWUA MNepcoHan npuHMMan y4yacTue B
BaKyyMUPOBAHUM XONOAMIIBHOIO KOHTYpa, 3anpaBke XNlagareHTa M MyckoHanagoyHblx paboTax, a Takke, no
BO3MO)XHOCTU, B MOHTaXe XONOAUMNBHOW CUCTEMBI.

4.3 lokymeHTauus
4.3.1 Bnageneu/nonb3oBaTenib XONOAUSNbHOM CUCTEMBbI, 3anpaBfieHHON XNagareHToOM B KONM4yecTBe
CBbile 3 Kr, OOIDKEH BECTM XypHan yveTa TEeXHUYECKOrOo COCTOSHUSI CUCTEMbl Ha OGymaxHoM w/mnm

3NEeKTPOHHOM HocuTene.

4328 XypHan y4yeTta TEXHUY4ECKOro COCTOAHUA CUCTEMbI 3aHOCAT CriefyoLlyro Mchopmau,mo:

a) ﬂOﬂ,pO6HbIe cBefeHus 060 Bcex onepaunax no TexHn4eCKkomy O6CJ'Iy)KI/IBaHVHO N PEMOHTY CUCTEMBI,
KOTOpble ObINn BbINOMHEHbI;

b) konnyecTBo 1 TMN xNagareHTa (HOBbIW, NOBTOPHO UCNOSb3YyEeMbIV UM BOCCTAHOBIEHHbIN), KOTOPbIE
3anpaBneHbl B CUCTEMY NPV KaXaow npouefype 3anpaBky (4o3anpaBku), KONMYECTBO M TUN XNajareHTa,
KoTopble ObIlnn N3BMeYEeHbl U3 CUCTEMBI NMPU KXXKAO0W Npouenype cnmea, CM. Takke 6.6;

C) onucaHune npouenypbl aHannda XapakTepUCTukK NMNOBTOPHO UCMNOSb3yeMOro xrnagareHta, ecrnin 31o
BO3MOXHO, 1 pe3ylnbTaTbl TAKOro aHanumaa,

d) MCTOYHUK MOJNTy4eHNA NOBTOPHO UCNOJIb3YEMOro XnaaareHTa,

€) W3MEHeHUs, Npou3BedeHHble B KOHCTPYKUUM CUCTEMbI, CBEAEHWS O 3aMeHe 3/1eMEHTOB WU
arperaros;

f) pesynbTaTbl BCEX MEPUOOUYECKMX  UCMbITAHWMKW, NPEOYCMOTPEHHbLIX  JKCMIyaTalMOHHOW
OOKyMeHTauuen;

g) cBeOeHus o nepuoaax, Koraa cMcTemMy He aKChnyaTmMpoBanu.
4.3.3 Bnagenevu/nonb3oBaTternb XONOANNBHON CUCTEMbI AOIMKEH XPaHUTb XypHan yyeta TEXHUYECKOro

COCTOAHNA B MaALUMHHOM oOTAeneHunm unnm B namMAaTu KOMNbKOTEPA, TakKkKe HaxoadllerocaA B MalLMHHOM
oTaeneHnn n ocHaleHHoro npuHTepom, npn 3TomMm I/IH(*)OpMaLI,I/IFI, coaepXallanacda B XypHane, O0JKHa ObITb




FOCT EN 378-4-2014 Cuctembl XxonoaunbHble 1 TENNoBble Hacockl. TpeboBaHWa 6e30nacHOCTM 1 OXpaHbl OKpyXatoLel cpefbl. YacTb
4. JkcnnyaTtaumsi, TexHU4Yeckoe obCnyxnBaHne, pEMOHT U BOCCTaHOBIEHVE
lMpumeHsiemcsi ¢ 01.02.2016

CtpaHuua 5

0O0CTynHa ynonHOMOYEHHbIM Nnnuam npu nposeeHnn TexXHN4eCcKoro O6CJ'Iy)KI/IBaHI/IF| U UCNbITaHUNA.

5 TexHU4eckoe oGCryKMBaHME U PEMOHT

5.1 O6wume nonoxeHus
5.1.1 Kaxayto XonogunbHy0 CUCTEMY NOABEPralT NepnoanyeckoMy TeXHUYECKOMY OBCNy>XMBaHMIO B
COOTBETCTBMU C PyKOBOACTBOM MO 3KcnnyaTaumm, cMm. EN 378-2.

MpumeyaHune 1 - YactoTa Takoro obcnyxmBaHusi 3aBUCUT OT TMNa CUCTEMbI, ee pa3mepa, BO3pacTa,
YyCrOBUA  MCMoOnb3oBaHua 1 T.n. B 6GonblMHCTBE CcnyyaeB B COOTBETCTBMM C  OENCTBYHOLLUM
3aKoHO4AaTeNIbCTBOM Takoe 00CNyXMBaHWE HEOOXOAMMO NPOBOAMTL Yallle, YeM OAVH pa3s B ro.

MpumeyaHne 2 - [leprMogMYHOCTL NPOBEPKM MHAMBMAOYANbHbIX CPeACTB 3alluTbl nepcoHana oT
BO34encTBus xnagareHtoB cMm. EN 378-3.

5.1.2 Bnageneu/nonb3oBaTtenb XONOAUNBHOW CUCTEMbI AOIMKEH 06ecneyYnTb MNOCTOSHHbIA KOHTPOSb
paboTbl cucTembl, HabniogeHve 3a ee TEexXHWYECKMM COCTOSHMEM W Hagnexawee TexHudeckoe
obcnyxuBaHue.

5.1.3 XonogunbHble CUCTEMBbI, 3anpaBrieHHble XNlagareHTOM B KONMM4YecTBe CBbiwe 3 kr, criegyet
noasepraTb UCMbITAHUIO Ha TEPMETUYHOCTb HE pexe OoAHOro pasa B rog. Ecnu BO Bpems ucnbiTaHus
BO3HMKAET MNOOO3PEHME Ha HanuuMe YyTedek, Hanpumep, OOYCrOBNEHHOE W3MEpEeHUeM TemnepaTtypbl
XnagareHta unuM nageHuem Mnpou3BOAUTESNIbHOCTM, MECTO YyTeYkM HeoOXoaumo onpedennTb C MOMOLLbH
COOTBETCTBYylOLEro obopynoBaHus (Tevyeuckartens), nocre 4ero HErepMeTUYHOCTb CrneayeT YCTPaHUTb U
BHOBb MPOBEPUTb CUCTEMY HaA T[EPMETMYHOCTb COIflacHO HauuoHamnbHbIM npaBunam. PesynbTaTthl
NCNbITAaHUI W NPUHATBIE MEPbl 3aHOCAT B XXypHars y4yeTa TEXHUYECKOTro COCTOSIHUSA.

MepnoanyHOCTb M BUAbI KOHTPOMS XOMNOAWMbHBIX CUCTEM B MpOLECcCe dKCniyaTauuu NpuBEeAeHbl B
npunoxexuu D.

5.1.4 ®dusmyeckme unu opuguydeckne nuua, Bnagerowme (Nonb3yLmecs) XonognnbHOM CUCTEMOWN,
HecyT OTBETCTBEHHOCTb 3a €e COCTOsiHMe B Clnyvae nepefadv XOMOAMIbHON CUCTEMbl BO BpPEeMEHHOE
nonb3oBaHWe TPETbMM NMLaM, ECAIN MHOE HE OTOBOPEHO AOMONHUTENbHBIM COrNaLLeHNEM.

5.1.5 TloBceagHEBHOE TeXHMYECKOE O6CJ'Iy)KI/IBaHVIe, KOTOpOe He npegycMmatpmBaeT BCKPbITUA
XonogunbHOrO KOHTypa Wi peryrimpoBky XONOANSNIbHON CUCTEMbI M €e 3NIEMEHTOB U He Tpe6yeT
creumanbHbIX 3HaHUA B 001acTn XONoAUNbHON TEXHWUKMA, MOXET BbIMOMHATb nepcoHan c COOTBeTCTBYIOUJ,eﬁ
NnoaroTOBKOW, I'IpI/IBJ'IeKaeMbIﬁ OTBETCTBEHHbIM JTULLOM.

Mpvmepamn TakMx npouegyp MO TEXHUYECKOMY OOCHYXMBAHWIO, K BbIMNOMHEHUIO KOTOPbIX
JOnycKkaeTcsi MpuBMnekaTb Nul, He SBNSAWMXCA chneuManuctamu B 06NacTu XOnoAWNbHOW TEXHMKM,
ABMAOTCA pPaboTbl MO OYMCTKE HapPYXHbIX MOBEPXHOCTEN TennooOMEHHOW annapaTypbl, B 4aCTHOCTM,
KOHAEHCAaTOpPOB.

5.1.6 He ponyckaeTtcs 3anpaBnaTh XONOAWIbHYI0 CUCTEMY XIla4areHTOM, KOTOPbIA HE COOTBETCTBYET
yKa3aHHOMY Ha MH(OpPMaUUOHHbIX Tabnuuykax, pa3MelleHHbIX Ha obopyLoBaHUKU, W/UNU B TEXHUYECKOM
OOKYMeHTaumMm wusrotoButens. [ns Bcex SMEMEHTOB XONOAWMBbHOW CUCTEMbI TUM XNagareHta OOJPKEeH
COOTBETCTBOBATb TUMY, YKa3aHHOMY Ha WMHAOPMaLMOHHbLIX Tabnuykax. MNpoueanypy Oo3anpaBku CUCTEMBI
cMm. 5.4.

5.1.7 MNpwn NpoBeaEHUN PEMOHTA N TEXHUYECKOTO OOCITYXXMBAHUSA XONOAUITbHBIX CUCTEM, 3aLUULLIEHHBIX
KOXXYXOM U MO KOHCTPYKTUBHOMY MCMNOSTHEHUIO OTHOCSLLMXCS K KaTeropmMm NpoMeXyTOYHbIX B COOTBETCTBUN C
EN 378-1, HaxoxgeHve B MNOMeELleHUU, coepkalleM XOSNOAWUMbHYK CUCTEMY, MOCTOPOHHMX §UL, He
JonyckaeTcs, MNOCKonbKy Oapbep Mexay noabMUM B MOMELLEHUM M 4YacTAMM XONOOUITbHOW CUCTEMBbI,
cogepallmMMmn xnagareHT, nepectaeT CyLLeCTBOBaTb U NOABNAETCS BO3MOXHOCTb YTeYekK xrnagareHTa.

5.1.8 Jliobas Hagnucb Ha KOMMpeccope WM WHOM 06OpyAoBaHUM TMOANEXUT 3aMeHe, ecrnu
Kakas-nnbo YacTb TekcTa cTana HepasGopynBON.
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5.2 TexHunyeckoe obcnyxumBaHue
5.2.1 TexHnyeckoe obCnyXnBaHUe OCyLLECTBIIAOT TakumM 06pa3om, YTOObI:

a) CBECTU K MMHUMYMY NtoOble HeCHACTHbIE CyYaun ¢ NEPCOHANOoM;

b) cBECTU K MMHUMYMY BO3MOXHOCTb NMOBPEXAEHUS UMYLLECTBA;

c) obecneynTb HaxoXaeHNe INeMeHTOB CUCTEMbI B Haaexallem paboTocrnoco6HOM COCTOSIHMY;
d) obecneunTb paboTOCNOCOBHOCTL 1 AKCNyaTaLNOHHYH FOTOBHOCTb CUCTEMBI;

e) obecneuntb cBOeBpeMeHHOe BbldBIIEHNE N YCTPpaHEHME yTe4deK Macna unn xnagareHTta,

f) MUHMMK3NpPOBaTL Nepepacxos 3HEPruu.

5.2.2 O0bEM 1 CPOKM TEXHMYECKOrO 0BCIYXMBaAHUS OOIMKHbI ObITb NOAPOOHO OnMcaHbl B pyKOBOACTBE
no akcnnyataumm, cm. EN 378-2.

5.2.3 Ecnu ycTponcTBo oOrpaHuMYeHus OaBneHusi, yCTaHOBMEHHOe Ha Tpybonposoge HarHeTaHus,
HanpsMyto CBA3aHO C HarHeTaTeNbHOW MarncTpanbio UK SBNSETCH YacTbio NepeknioyaloLwero ycTponcTea,
TO B Crfyyae, Korga €ro BPEMEHHO [AEMOHTUPYIOT MNPW PEeMOHTE WM TEeXHUYECKOM OBCnyXunBaHuw,
coeguHuTenbHbIe NaTpybKku 3akpbiBaOT, HANPUMepP C NOMOLLLIO FMYXMX OraHUEBbIX KPbILLEK.

5.2.4 B npomMeXyTOYHbIX CUCTEMAX OXITaXAEHUSA 1M oborpeBa NepUOANYECKN KOHTPONMPYIOT COCTaB
TENSIOHOCUTENS U OTCYTCTBME XNladareHTa B MPOMEXYTOYHOM KOHTYpE.

5.2.5 Mepuoagnyeckne UCMbITAHUS CUCTEMbl HA TEPMETUYHOCTb, OCMOTP W MpOBEPKM 0BopydoBaHMS
OCYLLECTBNSAOT B COOTBETCTBUM C TPeOOBaHNAMU, MPUBEAEHHBIMU B NpUnoxeHunm D.

5.2.6 CnuB macna M3 XonogusibHOW CUCTEMbI OCYLLECTBIAKOT B COOTBETCTBUMN C Tpe6OBaHMF|MI/I

pykoBOACTBa Mo akcnnyatauuu. [laHHas npoueaypa npMBeaeHa B NpuoxeHun A.

5.3 PeMoOHT
5.3.1 PeMOHT 3neMeHTOB, COAepXaliMx XragareHT, BbIMOMHAKT, cobnogas NpUBELEHHYH HUXe
nocriegoBaTefibHOCTb:

a) AHaNU3NPYKT BO3MOXXHbIE OMNaCHOCTU U OUeHMBaOT PUCKK, KOTOPbIE MOIyT BO3HUKATb B Mnpouecce
PEMOHTAQ;

b) onoBeLatoT 06CNyXMBatOLLMA NEPCOHar;

C) oTcoeauHAT U nepeBoasT B 6e3onacHoe COCTOSHME PEMOHTMPYEMbIE 3NeMeHTbl (Hanpumep,
npuBoAHbIE ABUraTenun, Cocyabl NoA AaBrneHneM, Tpy6onposoabl);

d) ONOpPOXHAT BHYTPEHHUE MOSIOCTU U YOANSAT HaXo4aWwmecsi B HUX cpenpl;

€) YACTST U NpoJyBaT BHYTPEHHME NOMOCTU (Hanpumep, asoToMm);

f) nonyyatoT paspelueHne Ha PEMOHT.

[nsi cBapOYHbIX M 3MNEKTPOCBAPOYHLIX PaboT, 3NEKTPOOYroBOW WM ra3oBOW CBapku (nawku) c
OTKPbITbIM NIIAaMEHEM, MONyyalT AOMNYyCK W crneuuanbHoe paspelleHne Ha MPOM3BOACTBO CBapPO4YHbIX
(masnbHbIX) paboT;

g) NpOBOAAT PEMOHT;

h) OTPEMOHTMPOBAHHLIN 3NIEMEHT NMOABEPraT NPoBepKam M UCMbITAHUAM (UCMbITaHME Ha MPOYHOCTb,
UCNbITaHME Ha FrepMETUYHOCTb, (PYHKLMOHANbHOE ucnbiTaHne, cM. EN 378-2);

i) npoBOAAT 3aMeHy, nepes3anpaBKy U 003anpaBKy XnagareHta.

5.3.2 YTeuka xnagareHta OofmkHa ObiTb BbISIBMEHA W KaK MOXHO 6bICTpee yCTpaHeHa InuuoMm,
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nonyuweHHbIM K aTon onepauunn.

5.3.3 Bo BpeMA KaXXgoro nepmnoam4eckoro TexHn4eckoro 06CJ'Iy>KVIBaHVIFI N nocne Kaxagoro pemMoHTa,
Korga 3T1o NpuMeHunMo, BbINOJTHAKT cneayume onepaunn:

a) npoBepsAloT pPaboTOCNOCOGHOCTL BCEX NPeaoXpaHUTENbHbIX YCTPOWCTB, CUCTEM KOHTPONs U
N3MEpPEHUIA, @ Takke CUCTEM CUrHanM3aLumm 1 NoATBEPXKAAOT UX Haanexallee COCTOSHME;

b) ncnbiTbIBaOT HA rEPMETUYHOCTbL COOTBETCTBYHIOLLME YaCcTW XONOAUNBHON CUCTEMBI;

C) yAansoT HEKOHOEHCHPYEMbIE rasbl;

d) KOPPEKTMPYIOT BENMYUMHY 3anpaBKn XNagareHTa;

e) NnpoBepstoT paboTocnocobHOCTb NPeAoXpPaHNTENbHbIX YCTPOWCTB.

5.3.4 Onepaumm MO TeXHWYECKOMY OOCNYXMBAHUIO W PEMOHTY, ANSA OCYLIECTBMEHUS KOTOPbIX
MPUBMEKaloT MepcoHan gpyrux chneunanbHOCTeN (CBapLUMKOB, 3MEKTPWMKOB, HanagvMKoB CUCTEM
perynupoBaHus W W3MEpPEeHWI), BbIMNOMHAKT No4 PyKOBOACTBOM OTBETCTBEHHOrO fvua, MMELLEro
COOTBETCTBYIOLLYIO KBanudukaLmo B 06nact XonoannbHON TEXHUKN.

5.3.5 lMawiky 1 cBapKy BbIMOMHAKT TOMNbKO MnMua, MMEKLWMe COOTBETCTBYIOLLYIO KBanudukaumio no
3TOM CneuuanbHOCTU, U TONbKO MOCME OMOPOXHEHMS MO YTBEMKAEHHOM npouedype ysna, Ha KOTOpOM
NPeacTouUT BbIMOMNHATL AaHHYIO onepaumio.

5.3.6 3amMeHy KOMNNEKTylOWMUX AeTaneln UNM WU3MEHEHUS KOHCTPYKUMW XONoAWMbHOW CUCTEMbI
NPOBOAAT TOMbKO MO YKasaHW0 OTBETCTBEHHOrO Nuua, MMELEero COOTBETCTBYIOLLYIO KBanudukauuo B
06nacTn XonoANNbHON TEXHUKM, 1 TOMNBbKO KBanNudULMPOBaHHbIE CMEeLManucTbl Uimn, Ans HeobcnyxnBaemMbIx
XONoAWMbHbIX CUCTEM, CMEeLUanmncTbl CEPBMUCHOIO LIeHTpa.

5.3.7 lNpepoxpaHnTenbHbIM KnanaH co cbpocom gaBrneHns B atMmocdepy noanexut 3ameHe, ecrnv OH
noTepsin repMeTUYHOCTL nocne cpabaTtbiBaHUs.

5.4 3ameHa xnapareHTa

5.4.1 O6wme nonoxeHus

Mpw nepeBoge xonoANNbLHON CUCTEMbI Ha APYron XnagareHT BbIMONHAIT Hagnexaiwmye TpeboBaHus B
cooTBeTcTBMM ¢ EN 378-1, EN 378-2 n EN 378-3. lNpu atom, B criyyae HeobxogumMocTW, NIAHUPYIOT U
OCYLLeCTBMAIOT criegytoLmne MeponpusaTus.

5.4.2 Tpw nnaHvpoBaHUM nepexoda Ha Apyron xnagareHT Heo6xoaAMMo:

a) ybeamTbcs, 4TO XonoaunbHoe obopyaoBaHWe, 3NeMeHTbl, Matepuansbl, TpyObl, YNNOTHUTENbHbIE
NPOKNagaKkn, UCMOfMb3yemble B XONMOOAUNBHOW cucTeme, M OCTaTky Macna COBMECTWMbl C HOBbIM TUMOM

XnajgareHTa;

b) y66,EI,I/ITbC$|, 4YTO He 6y,u,eT npeBbllUEHO MaKCUMalribHO AonyCcTtumMoe AaBrieHne UM noBTOPHO
CepTI/l(*)VILI,I/IpOBaTb XonoguibHYO CUCTEMY Ha Oonee BbICOKOE AaBIEHUE;

C) npoBepuTb pacriofiaraemyid MOLLUHOCTb MPUBOAHOIO ABUraTens (gBuraTenen) komnpeccopa
(komnpeccopoB);

d) npoBepuUTbL EMKOCTb >KMOKOCTHOIO pecuBepa;

€) BKMoYnNTb TpeboBaHUS M3MEHEHUS KnacCcuduKaLnm XnagareHTa B NPOEKT YCTaHOBKMY;

f) npoBepuTb PabOTOCNOCOBHOCTL YCTPOMCTB OrpaHUYEeHUs OaBIEHUS, OABMEHWE HACTPOWKK, CeTu
TpybonNpoBOAOB BXOAA M BbIXOA4A, HarHeTaTemnbHble MaTpyOKW, M COOTBETCTBUE MpedoXpaHUTErNbHbIX

YCTPOWCTB.

5.4.3 lNpw ocyLlecTBNeHUN Nepexoaa Ha Apyron xrnagareHT Heo6xoaAmMMo:
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a) y6€ﬂI/ITbCF|, YTO OCTaBLUeeCA MacJ/io HaxoaAuTCA B XOpoLueM COCTOAHUW. B NpoOTUBHOM Clly4yae
NMOMEHSIATE Macso 1 3anyCcTUTe XONOoAUSbHYI0 cUCTEMY Ans paboTbl CO CTapbiM XJlagareHToM, Mo KpawmHewn
Mepe, B Te4eHne Haca, npexage 4em npucTtynntb K N3Brie4eHNo CTaporo XnagareHta,;

b) nsBneyb cTapblii xnagareHT cornacHo pasgeny 6;

C) O6paTI/ITb ocoboe BHMMaHue Ha coaepxumnmoe 0©annoHOB C HOBbIM XfagareHTom, 4YTobbl UMEeTb
BO3MOXXHOCTb Mnpu HeobxogMmocTun 0o3anpaBnUTb CUCTEMY,

d) He [O0nyCKaTb CMellMBaHMA HOBOIO XnagareHta C OCTaTKaMu CTaporo XnagareHta u ctaporo
Macna;

€) BHECTU U3MEHEHUS B CBEEHNS O TUME NCMONb3YEMOro XnafareHTa;

f) npu HeobxogMMOCTW, 3aMEHUTb WU OTpPEerynupoBaTb YCTPOMCTBA MWHAOWKALUUW W KOHTPONS,
npegoxpaHuTenbHble YCTPOWCTBA, B TOM 4ucne, ecnu TpebyeTcs, BHECTU U3MEHEHUST B MNporpamMHoe
obecneyeHue;

g) OGHOBWTL 3aMMCKU B XypHane ydyeTa TEXHUYECKOro COCTOSIHWSI CUCTEMbl U B MHOW AOKyMeHTauumu,
BKIOYas Tabnmykn Ha obopyaoBaHnN.

6 Tpe6oBaHMA NO U3BMNEYEHUIO, NTOBTOPHOMY UCMOJIb30BaHUIO U YTUITU3aLUM
6.1 O6wwue TpeboBaHUA

6.1.1 YTunusauumsn

YTnnusaymio XonogunbHbIX CUCTEM Y O60pyﬂ,OBaHVIFI npoBOoAAT B COOTBETCTBUU C Tpe6OBaHMﬂMI/I n
npasuinamMmmn HaumMoHalbHbIX HOPMaTUBHbIX JOKYMEHTOB.

6.1.2 NepcoHan
MN3BneyeHne XnagareHta, ero BOCCTaHOBIIeHWe, NoAroToBKY K MOBTOPHOMY WCMNOJSIb3OBAHUIO U

YTUNN3aLUIO OOMMKEH BbINOMHATbL TONMbKO OOYy4YeHHbI U obGnagarlumMin COOTBETCTBYHOLUMW 3HAHUSMU U
onbITOM nepcoHan. BaanmocBssb Mexay ykazaHHbIMW NpoLeaypamu nokasaHa Ha pucyHke 1.

- YTAMW3IELIWA

XnagareHt/macno
waanexaemsle »]  MagneueHue - MoeTopHOS
- |  wvcononesceasne
W3 CUCTEMBI
A
Moaroroska
EEEE—— K NOBTORHAMY
MCMONLI0BAHWED

+=- BoccTaHoBneHWE

PucyHok 1 - YNpoLlleHHas cxema B3aMMOCBSI3N MeXay pasnmyHbIMU Npouenypamu
6.1.3 KoMnoHeHTbI XonoAnNbHbLIX CUCTEM

Bce KOMMOHEHTbI XOMOAWUNbHbLIX CUCTEM, Hanpumep, XxfagareHT, Macro, TennoHocuTerb,
dunbTp-ocyWwNTEND, TENMNOU30NAUMA [OJDKHbI ObiTb  W3BMEYeHbl Afsi MOBTOPHOIMO  WUCMONb30BaHMs,
BOCCTAHOBIEHMS U/UNKN yTUNM3auumn Hagnexawmm obpasom, cm. 6.5.

6.1.4 XnapareHTbl

Bce xnagareHTbl 4OMKHBI ObITh M3BMEYEHbI AN MOBTOPHOMO MCNOMb30BaHNS, BOCCTAHOBMEHNSA n/vnu
yTUnm3aumm Hagnexawmm obpasom, cm. 6.5.
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YHUUTOXEHMe XxnafjareHta MoxeT noTpeboBaTb WCMNONb3OBaHWUA creumanbHoro oGopyaoBaHus,
npeaHa3Ha4yeHHoro Ans 3ToN Lenu.

6.1.5 XpaHeHue

Ycnosus XpaHeHua XnapgareHta onpeaendroT nepen TemM, Kak U3BJiekatb ero uns X0NoauneHom
CUCTEMDbI NN 060pyD,OBaHVIF|, CM. TakKxXe npuroxeHume C.

Mpu onpeaeneHnn ycrnoBuii XpaHeHUs NPUHMMAOT BO BHUMAHUE:

- NpeabICTOPUIO 3KCMyaTauun XONo4MTbHON CUCTEMBI;

- TMN N pasMeLLeHNe xrnagareHTa B XonoaunbHON CUCTEME;

- OCHOBaHMUs1, MO KOTOPbIM XMafareHT NOANEXUT U3BNEYEHMNIO U3 XONOAUSTBHON CUCTEMBI;

- TeXHUYECKOe COCTOSIHME XOSIOAMSBbHOW CUCTEMbI UNK OGOpyﬂ,OBaHVIFI, a TaKkxke 6y,qu I OHa BHOBb
nyweHa B SKkcniyaTtauuto Ui HeT.

6.2 TpeboBaHMA NO U3BJIEYEHNIO U MOBTOPHOMY UCMOJIbL30OBaHUIO XNlagareHTa
6.2.1 O6wue TpeboBaHUA

MonoxeHWs1 HacToALlero pasgena no MOArOTOBKE XnadareHTa K MOBTOPHOMY WCMOMb30BaHUI0
NPUMEHSIIOT KO BCEM TUMam XnadareHToB. B 3aBMCMMOCTV OT cUTyauumn M3BIIEYEHHbIN XnagareHT MoxeT
OblTb NOABEPKEH M0OO0I M3 onepauuii, NoKasaHHbIX Ha PUCYHKe 2.

6.2.2 U3BnevyeHune AN NOBTOPHOro UCNofib3oBaHUsA BoobLe

Ons NMOBTOPHOIo NCnosib3oBaHUA BoOOLLE M3BNEKAEMble XNagareHThbl noaBepraroT BOCCTAHOBJIEHUIO C
Uuenbio OOCTUXEHUA XapaKTepUCTUK, COOTBETCTBYHOLUMX XapaKTepuUCTUkamM XnaaareHtoB, He ObiBLUNX B
aKcnnyaTayun.

6.2.3 U3BneyeHue ANA NOBTOPHOrO UCMOJNIb30BAHMUA B TOM XXe CUCTEME USIM B aHanornyHom
cucteme

6.2.3.1 MNoBTOpHOE MCMNONb30BaHMNE B TOM XKe CUCTEME
[nsi ranoreHcogepxalmx yrneBo40pOA0B BbIMOMHAT NPOBEPKY KMCIOTHOCTW.

MpumeyvanHne 1 - ns NpoBepKX KUCIOTHOCTU UCMONb3YIOT NPUHLUMM TUTPOBAHUS, KOTOPLIA NO3BONSET
oBHapyXuBaTb Bce obpasytomecs npu guccoumauum KatuoHbl Bogopoga. Mpu npoBepke KUCIOTHOCTM Ans
aHanusa 6GepyT obpasey maccom ot 100 go 120 r, HWKHUA npeden YyBCTBUTENBHOCTM TecTa Mo

onpeneneHnio cogepXxaHns KUCNoThbl 4OMKeH ObITb He bonee 1077 ponen no macce (0,1 ppm no macce).

Ecnun cogepXaHne KMUCNoThbl npeBbillaeT MakcumMmarbHO ,D,OI'IyCTI/IMI:IIZ YpOBEHb, TO BeCb N3BMEYEHHbIN
XnagareHT HanpasAlT Ha nepepa60TKy Ona noBTOPHOro WMCNosnb3oBaHUA UMM Ha BOCCTaHOBIIEHMe, a
CbMJ'IprbI-OcyLLII/ITeJ'IVI B XON04UNbHOM CUCTEME NoAfiexaTt 3ameHe.

TeOpeTM‘-IeCKVI NPOBEPKY KUCIOTHOCTU OONyCKaeTCA He NMpoBOAUTb, €Cl XnadareHT U3BJIEeKakT Ha
aTane U3roToBEHNS XONOAUIbHOW CUCTEMBI.

MpumeyaHne 2 - XnagareHT, U3BreKaeMblil U3 XONOAUIBbHON CUCTEMbI (HanpuMep, Npu yCTpaHeHun
nepesanpasku, M3BMEYEHNEe B MNPOLIECCE TEXHWUYECKOro OBCRyXMBaHWUSA CUCTEMbl, MENKOM peMoHTe 6e3
3arpsi3HeHMs KOHTypa, KPYMHOM PEMOHTE WM 3aMeHe 31EMEHTOB KOHTypa), Kak MpaBuriio, MOXeT ObiTb
BO3BpaLLIEH B Ty X& CUCTEMY.

Ecnn xonogunbHasa cuctema Obiia BbiBEAEHa U3 CTpoA BCneacteBue CUINbHOIO 3arpA3HeHusA
XnagaredHta wnn cropaHusa 0oOMOTKM aOBuratens, xnagareHT HanpaBnAaAwT Ha BOCCTaHOBIIEHME WU
yTunnsauuio.

I'Ipmmeanme 3 - I'IpM BO3BpalleHUN XnagareHta B XOonoAuIbHYKO CUCTEMY BbINOSTHAKT npouenypbl
BaKyyMmnpoBaHUA 1 3anpaBKky, ONMCaHHble B HAaCTOALWEeM CTaHOapTe.
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MpvmeyaHne 4 - [OBTOPHYyl 3anpaBKy XIajareHTa B XONOAWISIbHYID CUCTEMY peKOMeHOyeTcs
NpoBOAUTL Yepe3 pUNbTP-oCyLLINTENb, YTOObI UCKIIYMTL Brary, KoTopasi MOXeT MonacTb B XJ1agareHT B
npouecce U3BneYeHus.

XonogunsHan cUCTEMA

MarnexagMuli
XNAJAreHT WCNONLIYETCA
B TOW e
cucTeme 6.1.2

Cropena obmoTra
OBAraTens.
KonTyp cunbHo
3ArpAIHEH

Mpoeepka

PI/IcyHOK 2 - bnok-cxema OﬂepaLLMVI, BbIMOJTHAEMbIX NPpU U3BJIIEYEHNUN XNaaareHTta

6.2.3.2 cnonb3oBaHue B aHanorM4Hom cucteme

KMCNOTHOCTH, Her -
KWCMNOTHOCTE B HOpME
i
AHanwa
WIBNBYEHHOM Her
xnagareHTa
' ' '
Hukakon
CeUMansHoi " cﬂgnﬁ:ao:n o BoceTaHORNEHHE Yrunusauus 6.5
obpatoTiun 6.0.4 6.2.5
¥nagareusTa e
He Tpebyerch
i
Ta me cucTema or
PaHHHEHMIA
Hnu Dﬂ‘ﬁﬂTE No MCNoONeE30BaHMEDY
1 nogobHee HeT
ANEMEHTH,
Ta we cucTema OBCNyHHBaEMES
6.2.3.1 OTBETCTBEHHLIM
33 NOETOpHOS
MCMONBI0BEHME
6232

I'Ipvl NOBTOPHOM MCNOJ1Ib30BaHNKN XInagareHta B XONOANINBbHOW CUCTEME, SfIEMEHTHI KOTOpOVI, ycnoBus
N pexnmbl paGOTbI aHanorn4Hbl XonoaunbHON cucTeme, OTKyda XnagareHt OblNT N3BMEYEH, OOMKHbI ObITb
BbIMNOJIHEHDbI creaywuine Tp660BaHVIF|Z

- Cuctemy o6cr|y>1<v|BaeT KOMMETEHTHbIN nepcoHan wunn KoMneTeHTHada opraHun3auund, KoTopble
MOBTOPHO UCNONb3YIOT XNagareHT,

- obopynoBaHme anst NOBTOPHOIO UCMONb30BaHUA COOTBETCTBYET TpeboBaHuam 6.2.4;

- NpeabICTOpUA XnagareHta n X0noAuINbHON CUCTEMbI M3BECTHBI C AaTbl BBOAA B SKcnnyaTtauuio;

- KOMMETEHTHbLIN nepcoHan unm KoMneTeHTHaa opraHn3auuna nocrtaBlfieHbl B U3BECTHOCTb O TOM, YTO
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XnagareHT UCMosb3yloT MOBTOPHO, UMEKT MHAOPMALIMI0O O ero MPOUCXOXAEHUN, a Takke O pesynbTartax
MPOBEPOK XragareHTa unu, npyu Heo6xoaAMMoCTU, pesynbTaTax aHanmM3oB.

MpoBepKy KNCIIOTHOCTW BbIMOSHAT cornacHo 6.2.3.1.
Ecnu HM 0gHO 13 NepeyncneHHbIX BbilE YCIOBUIA HE BbINMOMHEHO MW €Cny NPeabIiCTopysa XnagjareHTa
yKa3blBaeT Ha CUNbHOE 3arpsi3HeHVe XxNnajareHta, Hanpumep, BCNeacTBMe cropaHus oOMOTKM ABuraTens,

XnagareHT HanpaenAlT Ha BOCCTaHOBIEHNE U yTUnn3auuto B YCTaHOBJIEHHOM MOpALKe.

I'Ipvlmeanme - XapaKTepI/ICTI/IKI/I XnagareHtoB Ana  nNOBTOPHOro  UCMONb3OBaHUA  OOJDKHbI
COOTBETCTBOBATb TpGGOBaHVIFlM, npueeaeHHbIM B NMPUNOoXeHUN B.

6.2.4 TpeboBaHuA, nNpeabsBrsieMble K 00OpyAoBaHUIO U npoueaypam Aansi obecneyeHus
NOBTOPHOrO UCMOJIb30BaHUs XflafAareHToB

O6GopypoBanne pgna obecrnedyeHnss MOBTOPHOTO  UCMOMb30BaHWUS  XMadareHToB Ha OCHOBEe
ranoreHcogepXxalumx YrneBOAOPOAOB AO/MKHO cooTBeTcTBOBaTb TpeboBaHusam ISO 11650 wnm
aHanorM4yHbIM CTaH4APTU3UPOBAHHbLIM TPEOOBaHUSAM.

O6opygosaHne ansa obecneyeHns NOBTOPHOIO UCMOMb30BaHWA XNagareHToB HeoOXoaAMMOo perynspHo
npoBepsTb, YTOObLI ybeanTbcs, 4To obopyaoBaHme 1 npubopbl Hagnexawmm obpasomMm obcnyKnsaroT, U OHO
HaxoguTca B pabortocnocobHom coctosHun. OBGopyaoBaHuMe U NpubOpbl  perynsapHo nogsepraroT
UCNbITaHMAM NO NPOBEpPKe paboTOCNOCOBHOCTN U METPOSIOTMYECKUM MOBEPKAM.

6.2.5 BoccraHoBneHue

6.2.5.1 Ananus

XnagareHThl, HanpasAeMble Ha BOCCTaHOBJIEHWE, noasepraloT aHanndy, no pe3ynbTtataM KOTOPOro
nnbo BoccTaHaBnmBatoT, NMM6o Haanexawmm o6pa30M YTUITUINPYIOT.

6.2.5.2 TexHu4yeckune ycnosus

BoccTtaHoBMEHHbIN XNagareHT OOSMKEH MMETb XapakTepucTtukn, npegyCcMoTpeHHble B TEeXHUYECKUX
YyCnoBuAx Ha BHOBb N3roTOBMEHHbIN XNagareHT.

MpumeyaHne - BoccTaHOBNEHHBIV xnagareHT MOXeT ObITb MCNOMNb30BaH Kak BHOBb U3rOTOBMEHHBIN
XnagareHT.

6.3 Tpe6oBaHuA No c6opy, TPAHCMOPTUPOBAHUIO U XPaHEHUIO XJ1aAareHToB

6.3.1 Obwme TpeboBaHNA

Mpn n3BnedyeHMn xnagareHtTa u3 Xono4urbHON CUCTEMbI U ero cbope B NPOMEXYTOYHYH E€MKOCTb C
Lenblo danbHEnLWero XpaHeHusl unu TpaHCMopTMpPOBaHMS HeobxoauMmo cobniogaTb Haanexaiwime Mmepbl
©e3onacHocTu.

6.3.2 Coop xnapareHTa

6.3.2.1 MNMpouenypa cbopa/nssneveHns

C6op/usBneveHune xnagareHTa BbINOMHAIOT creayoLwmMm obpasom:

a) ecnmn KOMMNPeccop XONOAUIbHON CUCTEMBI HE MOXET ObiTb MCMONb30BaH AN n3BneveHus n cbopa
XnlagareHTa, K XOrnoAunbHOM CUCTEME NOAKMYaT 060pyaoBaHMe aAnga u3BneveHus u cbopa xnagareHra B
Opyron 4acTn xonoausibHON CUCTEMbI UMN B OTAESTIbHOW €MKOCTH;

b) nepen nobon onepaumern N0 TEXHUYECKOMY OOCIYXXMBAHUIO UM PEMOHTY XONOOUITbHOW CUCTEMBI,
TpebytoLlen BCKPbITUS  XONMOAWMBHOrO  KOHTypa, [OaBfNeHMe B  XONMOOUIbHOW cucTemMe wnu ee

COOTBeTCTByIOLLI,eIZ YacTu NoHwxaroT Ao 3HaveHus He 6onee 30 klMa abcontoTHbIX.

B panbHeillem OaBneHne MoXeT BbiTb CHUKEHO €lle 3a CYET MUCMOMb30BaHMsA BaKyyMHOro Hacoca
nepen Tem, Kak copBaTb BakKyyM C NMOMOLLbIO Cyxoro 6eckucriopogHoro asota.
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Mpumeyanune 1 - Ona cucrtem, pabotarwowmx Ha R717 (ammuak) unum R744 (goByokuch yrrepopa)
OaBreHNe B KOHTYPE Nepes ero BCKPbITUEM MOXKET BbITb paBHbIM aTMOCHEPHOMY AABMEHUIO;

C) nepen yTunusaumen XonoguribHYH CUCTEMY WU €e 3NIeMEeHTbl BaKyyMUpPYKT A0 OCTaTOYHOro
JaBrneHus B HUX He bonee 30 klMa abCcontoTHbIX.

lMpumeyaHne 2 - YKasaHHble Bbllle 3HaA4YeHUs1 OaBNeHWst COOTBETCTBYIOT XOMOAMIMbHOW cucteme, B
KOTOpOM TemnepaTtypa cpefpbl, oKpyxatoLlen xnagareHt, pasHa 20°C. [Ina gpyrux 3HavyeHun Temneparypbl
HeobXx04MMO COOTBETCTBEHHO M3MEHUTb 3HAYEHUS NaBMEHUS.

MpumeyaHue 3 - Bpemsi, Heobxoanmoe Ansi U3BMEYEHNs XnagareHTa unu BakyyMnpOBaHNst CUCTEMBI,
3aBUCUT OT AaBneHus. M3BnedyeHve xnagareHTa U BaKyyMMpOBaHWE MpekpallalT TONbKo Toraa, Korga
nocrne BbIKITHOYEHMS1 KOMMPeccopa CITMBHOIO arperata AaBrfieHne B KOHType OCTaeTCsl MOCTOSIHHbIM.

6.3.2.2 Tapa ansa xnagareHTos

XnapgareHT cobupaloT TOMbkO B CheuuanbHyl Tapy, MpefHasHavyeHHyr Ans  KOHKPETHOro
paccmaTpvMBaEMOro xnagareHta. 3ta Tapa JofkHa ObiTb MpoMapkupoBaHa LBETOBbIM KOAOM MMM UHbLIM
cnocobom, NO3BOMSAIOLWMM NErko MAEHTUUUNPOBaTL COAEPXKUMOE Tapbl Tak, kak 3TO NpeayCMOTPeHo Ans
paccmaTpvMBaeMoro xnajareHTa.

Tapa Ans BOCCTaAHOBMEHHOro XxnagareHTa AOMXHa MMEeTb crneuuanbHyt MapKMpOBKY, Hampumep
"R407C - BoccTtaHoBneHHbIN - Bes npoBepku He ncnons3oBats" unu "R717 (ammunak) - BocctaHoBneHHbIA".

I'IpmmeanMe 1-B pane cnydaeB HauWOHallbHble HOPpMaTuMBHbIE OOKYMEHTbl npeaycMaTtpuBaloT
cneunanbHyo OKpacKy Tapbl A4 BOCCTAHOBJIEHHOIO XnagareHTa.

MpumeyaHne 2 - MNMpu TpaHCNOPTUPOBAHUM B Tape BOCCTAHOBIIEHHOro xflajareHTa OTBETCTBEHHOCTb
3a cobnogeHne TpeboBaHui EBponenckoro cornaleHns o MexayHapoaHOW AOPOXHON nepeBo3Ke ONnacHbIX
rpysos 1999 r. (OOMOI, ADR) HeceT dusnyeckoe wnv OpUMAMYECKOe NMUO, BbINOMHABLUEE npouenypy
N3BreYeHus.

6.3.2.3 OgHopa3soBas Tapa

lMpumeHeHne ogHOPa30BOW Tapbl NO MPUHLMAY "Nocne NCNonb30BaHnsA BbIBPOCUTL" HE AOMyCKaeTcs B
CBSI3M C BO3MOXHOCTbIO MonagaHuMa B aTtMocdepy OCTaTKOB rasa, cofjepxallerocs B Tape, nocre ee
yTUImM3aumm.

6.3.2.4 3anonHeHune Tapbl

MepenonHeHne Tapbl XxnagareHTOM He pJonyckaetcs. [py  3anonHeHWM Tapbl XNagareHToM
MaKCUMarbHYK 3anpaBKy OnpeaensoT, NpuHMMasi BO BHUMaHue, 4TO CMECb XragareHT - Macro uveet
6onee HWU3KYK MMOTHOCTb, YEM YUCTbIN xnagareHT. MMosToMy Ans cMecu XnagareHT - Macrno Mone3sHbin
obbem Tapbl ymeHblatoT (He 6onee 80% oT obbema MakcumanbHOW 3anpaBku xnagareHta wnu 70% ot
MONHOro BHYTPEHHEro obbema Tapbl), KOHTPONUPYSI Maccy 3anpaBnsieMoro BeLLecTBa.

B TeyeHue Bcex npouenyp ¢ Tap0|7| AaBlieHne B Tape, pAaXe KpaTKoBpeMeHHO, He [OOJ1KHO
npesocxoanTb OO0NYCTUMOro 3Ha4YeHu4.

I'Ipmmeanme - Bo nsbexaHue nepenosiHeHnda Tapbl C XJ1aaareHTomMm Ha Hen MoryTt ObITb YCTaHOBIEHbI
cneunarnbHble KnanaHbl.

6.3.2.5 PasnnyHble xnagareHThl

He [onyckaeTca B O.IJ.HOI7I M TON Xe Tape cMewunBaTb pas3fiMyHble XNnaaareHTbl, pa3Hble XnagareHTbl
XpaHAT B pa3Hon Tape.

He OONnyCKaeTCca 3anpaBlATb XnagareHt B Tapy, KOTopadA COAEepPXUT XnagareHt gpyroro
HaUMEHOBaHMWS UNN HEN3BECTHbLIN XnagareHT.

CbpacbiBaTb HEU3BECTHbIN XNafareHT, yXXe HaxoOdlMhcsa B Tape, 3anpelleHo. Takonm xnagareHT
JormkeH 6bITb MAEHTUMUMPOBaH, NOCNE Yero BOCCTAHOBMEH UMY YTUNM3MPOBaH Haanexaiumm obpasom.
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I'Ipmmeanme - 38I’pﬂ3H€HMe OaHHOro XnagareHta npuMmecdamMmmn xnagareHta Apyroro HammeHoBaHUA
MOXeT NpnBeCTUN K HEBO3MOXXHOCTU BOCCTAaHOBJ1IEHUA OaHHOIO XnagareHra.

6.3.3 TpaHcnopTupoBaHue

XnagareHThl nepeBo3dT C cobnogeHnem Tp96OBaHVIl7I ©e3onacHocTu. [omkHbI ObITb BbINOJIHEHBLI BCE
Tpe6OBaHI/IF| HauMoHanbHOro 3akoHogartesnbCTBa, B TOM YUcne perucrtpauua, nonyvyeHme paspemeHMVl nT.Ao.

6.3.4 XpaHeHue
Tapy ¢ xnagareHTamu xpaHsT ¢ cobnogeHnem TpeboaHun 6esonacHocTu, cM. npunoxeHue C.

I'IpmmeanMe - lMomeweHne ansa XpaHeHua Tapbl C XnagareHtaMmum [OOJ1IKHO ObITb CyxXuMm u
3alULLIEHHBIM OT 0CaAKoB, YTOObI MWUHUMN3NPOBATb KOPPO3NKO Tapbl.

6.4 Tpe6oBaHMA K 060pYyAOBaHUIO AN U3BIeYEHUS XJlagareHToB
6.4.1 O6LwWmMe nonoxeHus

O6opyp,OBaH|/|e Ana n3snedeHunda gormkHO obecneynBaTb yaaneHune m3 XOJ'IO,IJ,I/IJ'IbHOI;I CNCTEMbI CMeCcU
XnagareHT - Macno 1 ee nepekadky 6esonacHbiM 06pa3om B Tapy Ans cbopa. 1o obopyaoBaHUE OOMKHO
ObITb repMeTuYHbIM.

Arperatbl Ons cnvBa xNajareHta [OIDKHbl COOTBETCTBOBaTb TpeboBaHusim  6HesonacHocTu
HauMOHamnbHbIX HOPMATUBHbLIX AOKYMEHTOB, HanpumMep, Npoekty ctaHgapta EN 60335-2-104.

MpumedaHne 1 - OGopynoBaHWe ANA U3BMNeYeHUs XnagareHToB OObIYHO MpeacTaBnAeT cobo
arperaT, COCTOALLMIA U3 KOMMNpeccopa, MacnooTaenuTens, KoHaeHcaTopa U BCnoMoraTenbHbIX 3NeMeHTOB.

MpumevaHne 2 - O6opydoBaHWe MOXeT cogepXaTb (UNbTPbI-OCYLUUTENN W aHTUMKUCIIOTHbIE
DUNbTPbl CO CMEHHBLIMW KapTpuaxaMu C Lenblo yaaneHns Braru, KUCrnoTbl, MEXaHUYECKUX YacTuL, U Apyrux
3arpsi3HeHUN.

6.4.2 OxpaHa oKpyXaloLien cpeabl

OGopynoaaHMe ana n3BlrievyeHna XnagareHtoB AOJKHO pa6OTaTb Taknm O6p830M, 4yTOObI CBECTU K
MWHMMYMY ONaCHOCTb Bbl6p008 XnagareHTtoB Ui Maclsia B OKpYyXatkLlyto cpeny.

6.4.3 PaboTocnocobHocTb

O6opynoBaHue Ansa u3BMeYeHUsa xrnagareHToB npu Temnepatype, cootsetcTByowen 20°C, fOMKHO
OblTb paboTOCNOCOOHBLIM BNMNOTh A0 KOHEYHOro [aBfeHus B KOHType, He npesbiwatowero 30 klla
abCconioTHbLIX.

MpumeyaHne - MeTog onpegeneHust xapakTepucTuk obOopyaoBaHUSA ANs M3BMEYEeHUs xnadareHToB
npveegeH B ISO 11650.

6.4.4 dkcnnyaTauMAa U TexHu4eckoe obcnyxuBaHume

O6GopynoBaHne s M3BMEYEHMS XMNafdareHToB M (punbTpbl SKCNNyaTUPYOT U oOCnyXuBakT B
cooTBeTCcTBMU C ISO 11650 1 fOKyMEHTaUneR N3roToBUTENS 000pYyA0BaHUSA ANst U3BMEYEHUS XMNadareHToB.

MpumeyaHne - Tllpn cmeHe KapTpumKen UIbLTPOB-OCYLLUMTENEN U aHTUKUCIIOTHBIX (UILTPOB
obopygoBaHuss AnNs M3BNEeYeHWs XxnagareHToB, TpybonpoBoAbl, Ha KOTOPbIX YCTAHOBMEHbl YKa3aHHbIE
VNbTPbl, AOMKHbI OblTb MEPEKPbIThbl, @ COAEPXALUNCA B HUX XragareHT nepen BCKPbITMEM KOPMyCOB
dunbTpoB gormkeH ObiTb MepekavyaH B COOTBETCTBYHOLLYIO €MKOCTb. Bo3gyx, KOTOpbI MOXET monactb B
obopygoBaHue OnNd U3BMEYEHUA XragareHToB BO BpeMs npouenypbl 3aMeHbl CMEHHbIX KapTpuaxen
VNbTPOB, yAAnaloT TOMbKO MyTEM BaKyyMUPOBAHWUA U HU B KOEM Criydae He MPOMbIBKOW UK MpoayBKON
hVNbTPOB XnagareHToMm.

6.5 TpeboBaHuA No yTunusauum
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6.5.1 XnapareHTbl, He npeaHasHa4vyeHHble ANA NOBTOPHONo UcnoJsib3oBaHuA

Mcnonb3oBaHHbIN XnagareHT, HE ﬂpe,CI.Ha3Ha‘-IEHHbIl7I ana NOBTOPHOIo ncnoJyib3oBaHuA,
paccMmaTpmBaroT Kak OTXoAdbl, noanexatline ©e3onacHom yTnnnsaunn.

M3BneyeHve MCNONb30BaHHOIO XxnafjareHTa OCYLEeCTBMAAKT B COOTBETCTBUM C HaUMOHanbHbIM
3aKoHOAATENbCTBOM TakMMm cnocobom, KOTOpbI He MpeacTaBnsieT OnacHOCTWM AN N4en, MMyLLecTBa U
OKpYy>KatloLLen cpeapl.

6.5.2 NMornoweHue R717 (ammuaka)

Mocne pacTtBopeHusi amMmuaka B BoJAe BOOOAMMMUAYHyld CMECb pacCMaTpyBaloT kak oTxondbl ANns
BesonacHon yTunmsaumm.

6.5.3 MawmHHOe Macno xonoaunbHbIX MaLlUH

OTpaboTtaHHOoe Macno, W3BMEeYeHHOe W3 XOMOAMNBbHOW CUCTEMBbI, KOTOpoe He MOoXeT ObiTb
nepepaboTaHO M BOCCTAHOBIIEHO, XPaHAT B COOTBETCTBYHOLLEN OTAENbHOW Tape M paccMaTpuBaloT B
KayecTBe OTXOA0B Ans 6esonacHow yTunmsaumm.

6.5.4 lpyrue anemMeHTbl

,D,pyrme ANeMeHTbl XOJ'IO,D,VIJ'IbHOI7I CUCTeMbl, coaepXxawue xnagareHT unm macno, YTUnm3npyrT
Hagnexawmm obpasom.

I'IpmmeanMe -B cnyyae HeobxoQMMOCTH Mo Bonpocam yTunm3aumn XxnagareHtos U Macrna cnegyert
nony4YnTb KOHCYINbTaluko KBaﬂMd)VILI,VIpOBaHHOFO cneunanucra.

6.6 TpeGoBaHUA K AOKYMeHTaLUu
Bce onepauum no u3BNEYEHUO U MOBTOPHOMY WCMOMBb3OBAHWMIO XMadareHTOB, a TakKe MPUYUHbI
BbINOSIHEHWUST 3TMX OMNEpauLUA PErncTpupyroT B XXypHane y4vyeta TEXHUYECKOrO COCTOSIHUS XONoauSbHOMN
cucTeMsl, cMm. 4.3.

Mpunoxexue A
(obs3aTenbHoE)

CnuB Macna 13 XxonoaurnbHOW CUCTEMBI
A.1 O6Lwmre nonoxeHns

HacTosilee npunoxeHve NpUMEHSIOT AN BCEX CUCTEM, onucaHHbix B EN 378-2.

Cnue macna BbIMOMHAKT C NPUBMAEYEHNEM KBaNUMUUMPOBAHHOrO MNepcoHana u cobniogeHnem
Hagnexawmx Mep NpeaoCTOPOXHOCTU. B nomeleHun, roe BbIMOMHAKT nNpouenypy cnveBa Macna, AOfkKHa
pabotatb adpdekTnBHaa cuctema BeHTUNAUMKU. KypeHue n npucyTcTBue mnboro [pyroro MCTOYHWMKA
OTKPbLITOro OrHs 3anpeweHo. Npy cnvBe macna nM3 KOMMPECcCOpPOB (MNM KOMMEKTOPOB) 4epes3 CIMBHYHO
npobKy nepen BbIBMHYMBaAHMEM MpobOKM crnefyetr o00SA3aTeNbHO CHU3UTL [ABfIEHWE B KOMMpeccope
(konnekTope) 00 BENUYMHbLI, PaBHON aTMOCHEPHOMY AaBIEHUIO.

3anpellaeTca cnvBaTb Macrfo B KaHanM3auWOHHbIe KONEeKTOpbl, KaHarmbl, peku, Ha 3eMnio unu B
Mope.

A.2 AMMMadHbIe xonoaunbHbIe CUCTEMBbI

A.2.1 O6wume nonoxeHus

Kak npaBuno, CTOPOHbI BbICOKOrO WU HU3KOro AaBfeHUs XONOAUNbHOW cUcTeMsbl, cogepxailen R717
(ammmak), obopynoBaHbl MacrnocOOpHUKAMKM, KOTOPblE OCHALLAKT CIAMBHBIMW KpaHaMy C BO3MOXHOCTLHO
yOaneHust U3 CUCTeMbl HAKOMJIEHHOTO B HUX Macna. Cuctemy cnusa macrna o6opyaytoT 3anopHbIM BEHTUNEM

N OTCEYHbLIM 6bICTpO,EI,el710TBleLLI,I/IM KrnanaHoMm.

A.2.2 NMpoueaypa cnuBa




FOCT EN 378-4-2014 Cuctembl XxonoaunbHble 1 TENNoBble Hacockl. TpeboBaHWa 6e30nacHOCTM 1 OXpaHbl OKpyXatoLel cpefbl. YacTb
4. JkcnnyaTtaumsi, TexHU4Yeckoe obCnyxnBaHne, pEMOHT U BOCCTaHOBIEHVE
lMpumeHsiemcsi ¢ 01.02.2016

Crtpanuua 15

[aBneHne B TOM 4YacTW XONOAMUINBHOIO KOHTypa, U3 KOTOPOW CNMBAalOT Macro, AOIMKHO ObiTb Bbillie
aTMocdepHOro aaBneHus.

Ecnn cnneBHoe OoTBEpPCTUE 3aCOpPEHO, 6y,que 0c060 BHMMATESbHBbI.

Ha marnctpanu cnvBa Macna MOHTUPYIOT ABa BEHTWMS: BEHTUIMb C PYYHbIM YNpaBrieHNeM 1 OTCEHHON
ObICTpOOENCTBYIOWMIA KnanaH. Ecnu npum 4acTMYHO OTKPbITOM OTCEYHOM ObICTPOAEWCTBYIOLLEM KnanaHe
CNMB Macna WnNu xnagareHta He npoucxoguT, KranaH crnegyeT OEeMOHTMPOBaTb, MOYUCTUTL WU
nepeyctaHoBuTb. ObecneybTe, YTOOLI NPU BLIMNOMHEHUU 3TOW Onepauun BEHTUMb C PyYHbIM yrNpaBneHuem
ObIn 3aKpPbIT.

MpumeyaHne - CnivBaTb Macro peKoOMeHOyeTCsi pPerynsipHo, 4Ytobbl He co3gaBaTb NMOMEX AAaT4MKy
KOHTPOSS YPOBHS XXUAKOCTU, YTO MOXKET MPUBECTM K NMOBPEXAEHMIO KOMMPECCOopa UK Hacoca.

MNpunoxeHne B
(cnpaBo4HoE)

OpueHTMPOBOYHBbIE XapaKTepUCTUKM (NapameTpbl) AN MOBTOPHO UCMONb3yeMbIX XJlafareHToB
HacTtoawwun ctaHaapT yctaHaBnmBaeT TpeboBaHMs K XxapakTepmucTukam obopyaoBaHus Ans nOBTOPHO
NCNonb3yemblX XNagareHTOB Ha OCHOBE ranoreHcoaepXKallmx YrneBogopoaoB (M HEKOTOPbIX OPYruX), HO
Npu3HaeT, 4YTO Ans uenen ceptudukaumm Takoe obopyaoBaHWe MOXET ObiTb NOABEPrHYTO MCMbITAHUSAM
TONbKO MNPUMEHUTENbHO K "xnagareHTam, 3arps3HeHHbIM 3TanOHHbIMKM MpUMecaMn”, Kak onpegeneHo
ctaHgapTom ISO 11650.

Ha NPaKkTuUKe wun3Briekaemble XrnagareHTbl MOryT cogepXatTb HEe TOJIbKO 3TallOHHbIE 3arpA3HArolne
npuMecu, N ypoBHU 3arpAa3HeHnA XonoanibHbIX CUCTEM JOCTOBEPHO HE N3BECTHbDI.

HacTosawun CTaHOapT He COoAEepPXWUT MNpPAMbIX CCbITOK Ha TexXHUYeCKuMe YycrnoBuAa AOnd MNOBTOPHO
MCNoNb3yeMblIX XNnagareHToB, NapamMeTpbl KOTOPbIX eLle He onpegeneHobl.

OpHako u3Myeckoe UM PUANYECKOE NULO, BLIMOMHSOLWEE Npoueaypy M3BNeYeHus, BO3MOXHO,
noxernaeTt y3HaTb, MPUrOAEH NK XMafareHT K MCNOoNb30BaHUO MO Ha3HAYeHUI, NMOCKONbKY eMy npeacTouTt
cepTndULMpPOBaTb 3TOT XMafgareHT Ais 3aMHTEePeCcoBaHHbIX CTOPOH.

Jlnyo, BbINOMHSALOLWEE npouenypy wusBried4eHnd, BO3MOXHO, MNOXenaeT UCnosfib3oBaTb CBOW OnbIT,
4YTOObI CpaBHUTb €ro noBTOPHO VICI'IOJ'Ib3yeMbIl7I XnagareHt C TexXHU4YeCKnMmn ycrnosmamMn Ha BHOBb
N3roTOBMEHHbIN NPOAYKT, 3Had, 4YTO pe3ynbTaTbl aHalM3a He 6WJ,YT COOTBETCTBOBATb TEXHUYECKUM
yCcnosuAaM Ha BHOBb W3roTOBMIEHHbLIN XMagareHT N He CMoryT ﬂpeB3OI7ITI/I OaHHble TeXHU4eCKkne ycrnoBsua B
Ncnosib3yemMmom O60py,EI,OBaHVII/I.

CnepyeT 06paTuTb BHYUMaHNE Ha BO3MOXHOCTb CYLLECTBEHHOIO U3MEHEHWSI CBOMCTB, ECINN CMECEBbIE
XnagareHTbl U3BMEeKalT B COCTaBe, OTIMYHOM OT NMEepBOHaYanbHOrO COCTaBa, UMM ecrny CMeChb 3arpsisHeHa
ApYruMuy xnagareHTamu, He NpeayCMOTPEHHBIMU B NepBOHaYanibHOM COCTaBe.

Mpunoxexne C
(cnpaBo4Hoe)
OGpalueHue ¢ xnagareHTaMm U UX XpaHeHue

C.1 O6wme nonoxeHusa

MonoxeHns no obpalleHuto ¢ xnagareHTaMmum 1 UX XpaHeHu o, NPMBEAEHHbIE B JaHHOM NMPUMOXEHUN,
MCronb3yloT B Criyyae, Korga B HaLMOHANbHBIX HOPMATMBHBIX [AOKYMEHTaxX aHanornyHble MONoXeHUs

OTCYTCTBYIOT.

MoTepu xnagareHTa B aTMoccepy npu obOpaleHun ¢ HAM U XpPaHEeHUW OOIDKHbI ObiTb CBeOEeHbl K
MUHUMYMY.

C.2 ObpalueHue ¢ xnagareHTaMmu

C.2.1 XnapareHTbl 3anpaBndaloT B XOnoAusibHble CUCTEMbI TOJIbKO MOCNe TOro, Kak rnpoBeaeHbl
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ncnblTaHMA cuctem Ha NpPpo4YHOCTb N Ha repMeTU4YHOCTb.

C.2.2 He AonyckaeTCcAa noAKn4aTb Tapy C XnagareHtaMum K XonogwuJibHbIM CUCTEMaM, OaBJieHue B
KOTOpbIX Bbille, 4eM AdaBrieHne B Tape, Win K prGOHDOBOﬂ,aM, rmapaBsiiM4eckoe aasrieHne Xuakoro
XnagareHta B KOTOpPbIX AOCTATOYHO OJ14 TOro, 4YTOObI BbI3BATH 06paTHO€‘ Te4yeHne Xnakoro xrnagareHta B
HanpasieHnUn Tapbl.

06paTHoe TedyeHne XMAKOro xXrnagareHta B HanpaBneHUn Tapbl MOXET NMPUBECTU K nepenonHeHuto
Tapbl, 4TO, B CBOK oYepenb, npuBedeT K OnacHOMY BO3paCTaHUIO AaBrieHUA B Tape.

C.2.3 3anpaBo4Hble TPyGONPoOBOAbI, Kak MPaBuUo, BbINOMHAKT MakCUMarnbHO KOPOTKMMW 1 OCHALL AT
CaMO3aKpbIBaAKOLLNUMUCA COEANHEHUAMU U BEHTUMNAMU, CBOAALLMMUN K MUHUMYMY NOTEPU XMNadareHTa.

C.2.4 KonnyecTBO xNnagareHTa, 3anpaBfiieMOro B CUCTEMY, KOHTPOJSIMPYIOT MO Macce Unm obbemy,
ucnonb3yss nmbo Becbl, nM6o o06bemMHOe [o3upylollee  YCTPOWCTBO. 3anpaBky  XrnagareHTa,
npeacTaBnstoLLero coboi 3e0TPONHy CMECh, MPOU3BOAST B XKMAKOW (ha3e B COOTBETCTBUM C UHCTPYKLMSIMU
N3roTOBUTENS XnagareHTa.

B npouecce 3anpasku criegyeT no3aboTnTbCA O TOM, YTODbI KONMYECTBO 3anpaBfeHHOro xnagareHTa
HVMKOr4a He MpeBbllano MakCuMarnbHO AOMYCTMMOW BenuuuHbl 3anpasBku (cm. C.2.7), B TOM 4ucne u no
COOBpaxeHNsM 0NacHOCTM nonagaHus Xnakon assl B KOMNPECCOop.

3anpaBky xnajareHta pPeKkoMeHAyeTCsl OCYLLECTBMSATb CO CTOPOHbl HWM3KOrO AABMIEHWUSI CUCTEMbI.
Kaxxayto TouUKy, pacrnonoXeHHYH BHW3 MO NOTOKY OT 3aKPLITOrO 3anopHOro BEHTUNSA Ha FMaBHOM XUOKOCTHOM
TpybonpoBoae, paccMaTpuBaloT Kak TOUKY CTOPOHbI HU3KOTO JaBreHus.

C.25 I'Iepe,u, 36ﬂpaBKOVI XnagareHta B CUCTEMY TOYHO yCTaHaBMBaKT, YTO MMEHHO COOEPXUT Tapa C
XnagareHTom. ,D,O6aBﬂeHl/|e MHOPOOHbIX BEWECTB MOXET NPUBECTU K B3PbIBY WUIN UHbIM HeXenaTellbHbIM
nocneacTBuAM.

C.2.6 3anopHble BEeHTUNM Ha Tape C XnajareHToM peKkoMeHAyeTCs OTKpbiBaTb MEOSIEHHO U C
OCTOPOXHOCTbIO.

Tapy gns xnagareHTa OTKMoYaloT OT CUCTEMbl HEMEAIEHHO MOCMe OKOHYaHUS 3anpaBku UNu crivea
XragareHTa.

B npouecce 3anoJfiHeHUA unn cnmea He O0MNyCKaeTcqa CTydaTb NO Tape C XnagareHTom, OCTaBlATb ee
6e3 NPUCMOTPa, 6pocaTb Ha 3eMJITi0 Unm nogsepratb BO34EMCTBMIO TENNOBOIO N3ny4vyeHus.

Tapy Anda XnagareHta HagnexuTt nNnpoBepdaTb Ha npeaMeT KOppo3nun.

C.2.7 Npun pobaBneHnn xnagareHTa B CUCTEMY, Hanpumep, NOCre PeMOHTa, crnegyeT MNposiBNATb
OCTOPOXHOCTb U A06aBnATbL xNagareHT ManbiMy o3amMu, 4ToObl M3bexaTb nepesanpaBku, KOHTPONMpys
npu 3TOM JaBrieHNe B KOHTYpe (Ha CTOPOHAX BbICOKOrO M HU3KOTO AaBIEHUIA).

Mpwv NpeBbILLEHNM MaKCUMarnbHO A0MYCTUMOrO KOMMYecTBa xMnajareHta B CUCTEME M BO3HUKHOBEHUM
Heobxo4MMOCTM BO3BpaTa 4acTu XnajareHta obpaTHO B Tapy crneayeTt TulaTenbHO B3BelUMBAaTb Tapy B
npouecce Bo3BpaTa YacTu XnafdareHTa obpaTHO B Tapy, YToObl He AOMYCTUTb NPeBbilleHUs MaKCMManbHO
JONYyCTUMOro KonunyecTBa XxnagareHta B Tape. He gonyckaetca 3anpaBnaTb Tapy TakUMM KONMYECTBOM
KMOKOro XnajareHTa, 06beMHoe pacluMpeHne KOTOPOro MNpu MoBbILEHUM TeMnepaTypbl MOXET NPUBECTU K
paspylleHnio Tapbl. 3HayeHMe MakcuMarbHO AOMYCTUMOW MacChl KMOKOrO XnajareHta, Kak npasurno,
HaHOCHAT Ha MNOBEPXHOCTM Tapbl.

C.2.8 Tapy gnsi xnagareHTOB MPOEKTMPYKT M M3roTaBnMBalOT TakMM 00pasom, 4Tobbl obecneyunTb
BbIMOJSIHEHWNE Pa3NMYHbIX TPeOoBaHMIA NO MHOrOPa3oBOMY MPUMEHEHMIO B COOTBETCTBUM C HALMOHAITbHBIMU
HOpMaTUBHbIMK [OKyMeHTaMu. OHM MOryT BKMOYaTbh TpeOOBaHUSA MO OCHALLEHWIO Tapbl YCTPOWCTBOM
OrpaHuYeHus JaBneHnsi, COOTBETCTBYIOLLMM 06pa30M HACTPOEHHbBIM, U 3aLLUMTHBIM KOMNMAKOM BEHTUNA.

C.2.9 He pekomeHayeTcs 0ObeOMHATL HECKONBbKO €MKOCTEN C XMadareHToM OOLMM KONNEKTOPOM.
OTO MOXET NPMBECTU K HEKOHTPONMPYEMOMY MEPETEKaHWUK XragareHTa u3 OOHOW eMKOCTU B OPYryi U
nepenosiHeHno Hanbonee XonoaHOM EMKOCTM.

C.2.10 Mpwn 3anonHeHWn Tapbl xNnagareHToOM He crnedyeT npeBblllaTb MakCMMarnbHO AO0MYyCTUMbIN
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obbem.

MakcvmManbHO JonycTUMbIA 06bemM 3aBUCUT OT BHYTPEHHEro obbema Tapbl M MIOTHOCTU >XUAKOMO
XxnagareHta npu atanoHHon TemnepaType (80% BHyTpeHHero obbema, 3aHMMaemoro XXWAKOCTbIO, Npw
TemnepaType 50°C).

C.2.11 XnapgareHT 3anonHAlT TOMbKO B Ty Tapy, KoTopas npedHasHavyeHa [Ans AaHHOro Tuna
XnagareHTa, NOCKOMNbKY pa3fnuyHble XnagareHTbl UMerT pasnuyHble paboune gaBneHus.

C.212 Bo wusbexaHume OMNACHOCTM CMELUMBAHUSA XJTAdareHTOB pPasfiMyHbIX TUMOB W pasHOro
NPOVCXOXAEHUS, Hanpumep, W3roTOBMEHHbIX BHOBb W BOCCTAHOBMEHHbIX, PEKOMEHAyeTCHd, 4TOObI
3anonHaemasa Tapa paHee Obina Mcnonb3oBaHa TOMbKO AMs XrnajareHTa [aHHOro Tuna WM AaHHOro
npoucxoxaeHus. MNMpoucxoxaeHne xnagareHTa AOMKHO BbITb YeTKko 0603HaYeHo.

C.2.13 Tlepekauky xragareHTa W3 OAHOW Tapbl B APYryl0 OCYyLecTBNnsT 6e3onacHbiM U
COOTBETCTBYIOLUM 06pa3om CorfiacoBaHHbIM CrIOCOOOM.

Mexay BHYTPEHHUMW MOSIOCTAIMU €MKOCTEN CO3A4aloT pas3HOCTb AaBreHun nubo nyTem oxnaxgeHus
npMemMHoOM emKocTu, nMMbo nyTem nogorpesa nepegatwowen emkoctu. Nogorpes obecneynBatoT ¢ MOMOLLbLIO
3MNEKTPNYECKOro ogesna C TepMOCTaTOM, HACTPOEHHbIM Ha TemnepaTypy He 6Gonee 55°C, u nnaBkum
npefoxpaHuTeneM WM WHbIM  TEMMOBbIM  BbIKMOYaTenem 6e3 BO3MOXHOCTM  aBTOMAaTMYECKOro
BOCCTAHOBIEHMS paboyvero COCTOSIHUSI, HACTPOEHHbIM Ha TemrepaTtypy, NPUBOASLLYIO K OOCTUXEHWUIO
AaBlNeHNeM HacbILEHHbIX NApoB xlaareHTa 3HayeHusl, KoTopoe coctasnsieT 85% oT gaBneHUs HaCTPOMKM
YCTPOWCTBA OrpaHU4eHns AaBeHNsi EMKOCTMU.

Hu npu kakux ycnosusix He gonycTuM cBpoc xnagareHTa u3 NpUemMHoi Tapbl B aTMocdepy Ans Toro,
YTOObI MOHU3UTL TEMMNEPATYPY NPUEMHON Tapbl U, TEM CaMbIM, MOMOYb 3aMOJIHEHUIO MPUEMHO Tapbl.

He AonyckaeTca TaKxkKe I'IpFIMOVI Harpees Tapbl C XJagareHToMm C MNOMOLLbK OTKPbITOro njamMeHu,
VIHCbpaKpaCHOFO O6OFPEBaTeJ'I$-| UM nyTemMm HenocpencTtBeHHOro KOHTakta CTeHOK Tapbl C HarpeBaTelibHbIM
3NEMEHTOM, YTOObI NOBLICUTL pacxoa xnagareHta.

C.2.14 3anpaBoyHble UMNMHAPbI C O6bEeMHOW rPagyvMpOBOYHON LUKANOW OOMMKHbI ObiTb OCHALLEHbI
YCTPONCTBOM OFPaHNYeHUs daBrneHus.

nOpr)KHbIe HarpeeaTelibHble 3NleMeHTbl AnA TakuxX uUunmHapoB AonyCckaeTcA He OCHalaTb
yCTpOVICTBaMM orpaHun4eHuna Temnepatypbl Npun ycroBun, 4TO CUJa TOKa, n0Tpe6n$|eM0ro HarpesartendamMmm,
orpaHun4yeHa 3awmTon no TOKY, B pe3ylnibTate 4ero npu HeﬂpeprBHOVI pa60Te HarpeBaTeneIZ AasrieHne
HacCbIlWEeHHbIX NnapoB [AaHHOINo XnagareHta He MNpeBbICUT 85% oT paBneHus HaCTPOVIKM yCTpOVICTBa
orpaHun4eHuna gasneHna uunnHapa npu nobom ypoBHE XUOKOCTU B LnUnnHape.

C.3 XpaHeHue

Tapy C XnagareHtamun XpaHAT B cneunanbHO npeaHa3Ha4yeHHOM ONA XpaHeHUA npoxnagHoM MmecTe,
BOann oOoT BO3MOXHbIX MCTOYHMKOB BO3ropaHud, 3aluuieHHOM OT nencrteus NPAMbIX COJTHEYHbIX nyqe|7| n
MCTOYHMKOB NPAMOro Harpesa.

Tapa, XpaHMMasi BHe MOMELLeHUs, AoimkHa OblTb CTOWKOM K aTMocdepHbIM BO3OENCTBUSM U
3alUULLIEHHON OT CONTHEYHON paguauuu.

Bo usbexaHne mexaHU4ecKunx ﬂOBpe)K,El,eHI/IVI Tapbl n ee BEHTUNEN C TBDOIZ cnenyet o6pau.|,aTbc;|
OCTOPOXKHO. [axe ecnn BEHTUNU OCHaLEHbl 3aWUTHLIMK KOMnMnakamu, He nonyckaetcd 6p008Tb Tapy Ha
3emnio. B XpaHnnuwax Tapbl NPUHMMAKT Mepbl, NpeaoTBpallatoline nageHne Tapbl.

B cnydadx, Korga Tapy He WUCNosNb3yrT, BEHTUIMM Tapbl OOJTKHbI ObITb 3aKpbITbl U 3alULLEHbI
Konnakamu. rlpOKJ'IaLlKI/I BEHTUNEN MEHSIOT B COOTBETCTBUN C I'IpeJJ,I'IVICGHHOIZ nepnoanvyHoOCTbIO.

Mpunoxexue D

(cnpaBo4Hoe)

KoHTponb B npouecce aKkcnayaTauum
D.1 MpoBepkn M UCMbITAHUS XOMNOAWUNBHOW CUCTEMbl B MPOLECCE 3JKCMyaTauuMn OCYLLECTBNAIT B
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COOTBETCTBUN C Tpe6OBaHI/IF|MM HauMOHanbHbIX HOPMaTUBHO-TEXHNYECKNX OJOKYMEHTOB.

VIHc*)opmau,mo O coaepxaHmn n nepnogunyHoCTn npoBeEPOK XONoAUNIbHON CUCTEMBbI B npouecce
SKCrJlyaTaumn, npmBeneHHyro B HaCTodALEeM MPUNoXXeHUn, UCnoJib3yroT B Cliy4ae, eClin B HauMOHalbHbIX
HOPMaTMBHO-TEXHUYECKUX OOKYMEHTaxX aHanorn4yHblie cBeaeHnsAa OTCYyTCTBYIOT.

Tabnuua D.1 - MNMpoBepkn xonogurbHOM CUCTEMbI B NpoLEecce 3KcnnyaTauum

MMyHKT npunoxeHuns KoHTponb WcnbiTaHusa
D
BHelwHnin ocmoTp UcnbiTaHus KoHTponb yTeyek MpoBepka
cornacHo CUCTEMBI Ha xnagareHTa npeaoxpaHuTenbHbIX
EN 378-2 NPOYHOCTb YCTPOWCTB
npunoxenune G
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 MpoBepkn 1 NCMbITaHUS XONOAUMBbHOW CUCTEMbI B MPOLIECCE IKCMyaTauun OCYLLECTBNSAIOT Nocne
BbINOMHEHNs1 onepauuii, KOTopble MOTFyT MOBMUSATL Ha MPOYHOCTb 3IEMEHTOB CUCTEMbI, MPU M3MEHEHMUU
YCINOBUI N PEXUMOB 3KCNyaTauum, npu Nepexofe Ha Apyron xnagareHT ¢ 6onee BbICOKUMM OaBNEHUEM, UMK
rnocrie Toro, kak B TeyeHWe Gonee [BYX NeT CUCTEMY He IKChfyaTupoBanu. ONeMeHTbl CUCTEMbl, He
npollealne UcnbiTaHWiA, noanexaTt 3ameHe. [1aBreHne B CUCTEME MPU UCMNbITAHUSX Ha MPOYHOCTb He
OOIMKHO MpeBblWaTb 3HAYeHUs, NPedyCMOTPEHHOrO KOHCTPYKTOPCKOW [OOKYyMeHTauuMen pnns  Kaxgoro
3femMeHTa CUCTEMBI.

D.3 HPOBepKM W UCMbITaHUS XONOoANITbHON CUCTEMBI B npouecce akcniyataumm oCyLecTBNAT nocre
peMOHTa CUCTeEMbI nmbo ee oOTOEenbHbIX 3MIEMEHTOB WM BHECEHUSI 3HAYUTENbHbIX W3MEHEHUA B
KOHCTPYKUNK CUCTEMbI nnbo ee OTAENbHbIX 3NIEMEHTOB U PEKOHCTPYKUNN CUCTEMDI nnbo ee oTaENbHbIX
3JIEMEHTOB.

MpumevaHne - TpoBEpPKM M WCNbITAHWSA MPOBOASAT TONMBbKO ANs1 TEX 3MEMEHTOB, KOTOpble Obinu
NoaBEPrHyTbl PEMOHTY (BHECEHWUIO U3MEHEHWUIA, PEKOHCTPYKLUN).

D.4 MNMpoBepku 1 UcnbITaHMUS XONOANNBHOW CUCTEMbI B MPOLIECCe IKCMNyaTaunm oCyLEeCcTBSOT nocne
nepeyctaHoBkM CUCTEMbl Ha Apyroe Mecto. B cnydae, ecnu nepeyctaHOBKa MEHSIET CTPYKTYpYy
XONOANNBbHOWM CUCTEMBI, NPpUMeEHsIOT D.2.

D.5 KoHTpomnb yTeuyek xnagareHta. Ecnv B npouecce akcnnyaTauuvM BO3HMKaOT CepbesHble
NOAO3PEHMUSI O HAaNMUMKU yTeyek, MPOBEPSIIOT rePMETUHHOCTbL XONOAUIBHOW CUCTEMBI. 3Aech "NpoBepstoT Ha
npegMeT yTeuyku" o3HavaeT, 4YTo ObOopydoBaHWE WMU CUCTEMY MpPOBEPSIOT B MEPBY ouvepedb Ans
0BHapYXXEHUs1 YTEYKU C UCMONb30BAHMEM MPSIMOTO UMM KOCBEHHOrO METOOB M3MepPeHUsl, yaenss ocoboe
BHUMaHWe Tem YacTam obopyaoBaHMs UM CUCTEMBI, B KOTOPbIX, CKOpee BCEro, MoXeT 0b6pa3oBaTbcsl Teub.
MeproanyYHOCTL NPOBEPOK Ha YTEYKY COCTaBINSIET:

- OAMH pa3 B roa Ana cucrtem, coaepxalimx 3 kr vnu 6Gonee xnagareHTa 3a WCKIOYEHUEM
repMeTuYHbIX CUCTEM, coaepXxallnx meHee 6 «r;

- OOWH pa3 B nomnroga Ana cuctem, cogepxalimx 30 kr unn 6onee xnagareHTa;

- OOWH pa3 B Tpn MecAaua ana cuctem, cogepxalunx 300 kr unn 6onee xnagareHTa.
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Cuctembl NpPoBEPSAOT Ha NpeaMeT yTeuykn B TeyeHue OAHOro Mecsiia Mocrne YCTpaHeHUs YTEeuKW,
YTOObI YAOCTOBEPUTLCS, YTO PEMOHT OblN 3PPEKTUBHBIM.

I'IepCOHan, O6CJ'Iy)KVIBa}OU.I,VII7I YNOMAHYTbI€ BbilLE€ CUCTEMbI, cCoAepXalluune 3 kr unu bonee xnagareHTa,
BedeT Yy4deT KonudectBa W TUN  3anpaBlfieHHOro XnagareHta, KonundecTtBa [[o3anpaBl/ieHHOro wuin
M3BNIe4eHHOro XxnagareHta B npouecce TeXHU4eCcKoro 06CJ'Iy)KVIBaHVIF|, KCniyataumn mn ytunnsauumm
CUCTEMBDbI.

lMepcoHan, obGcnyxuBawoLwmn ynoMmsiHyTble Bbile cucTeMbl, cogepxawme 300 kr unu Gonee
XnajareHTta, ycTaHaBnvBaeT CTauMOHapHble CUCTEMbl OBHApPYXXEeHUs yTeyek. ITU CMCTEMbl OBHapyXeHus
YyTEUKN NPOBEPSIOT HE pexe OA4HOro pasa B rof, 4tobbl obecneunts Mx Haanexauwee yHKLNOHNPOBAHUE.
Ecnu cooTeeTcTBylOWaa CcTauMoHapHas cucteMa obHapyxeHust yTedek paboTaeT AormkHbIM obpasom,
YacToTa NPOBEPOK MOXET OblTb YMEHbLUEHa BABOE.

MprvmeyaHne 1 - BbiCOkMil ypoBeHb yTeukM HegonycTum. [Mpu oBGHapyXeHWM yTeuyek cregyeT
He3aMeanuTeNbHO NPUHSATL Mepbl ANs UX NNKBUAALWM.

I'Ipmmel-laHMe 2 - CTaLI,VIOHaprIe OETEKTOPbl NMapoB XragareHta He MOryT OblTb UCNONb30BaHbI OIS
o6Hapy>KeH|/|;| yTeuYek, MNOCKOJIbKY OHM HE NO3BONAIT onpenenAaATb MeCTO YTe4KU.

D.6 NpenoxpaHuTenbHble YCTPONCTBA NPOBEPSIOT B COCTABE CUCTEMbI:

- 3aWuTHble YCTPOWCTBA OTKIIOMEHUS HaNpPsbKeHWsi, CUCTEMbl aBapuWHOW  CUrHanusauum wu
onoseLlleHus exerogHo (cm. EN 378-2, nyHkT 6.3.5.3.3);

- YCTPOMCTBA OrpaHnyeHunst 4aBneHns co COPOCOM cpefbl HapyXXy pas B NsATb NeT.

D.7 TlpepoxpaHuTenbHbIE KranaHbl, pa3pbiBHble MeMOpaHbl M MnaBkMe MNpobku oauMH pas B rog
NpoBepsItoT Ha repMETUYHOCTb M 0DecneunBaloT MX BU3yanbHbIA KOHTpONb B cooTBeTcTBMM ¢ 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 M MOHOGMOYHbIE CUCTEMbI B MpoLecce aKcnnyaTaumMm NpoBepsitoT Nocne peMoHTa
cucTeMbl MO0 ee OTAeNbHbIX 3nemeHToB. Ecnv oveBMgHO, YTO B CUCTEME WMEET MeCTO yTeuyka
XnajareHTta, BClo CUCTEMY NOABEPratoT UCTbITAaHUSIM Ha FePMETUYHOCTb.

Mpunoxexuve E
(cnpaBo4Hoe)
PykoBoAcTBO N0 peMOHTY 060pyA0BaHUsl, UCNOJb3YyHOLWero BocnsiaMeHsiiowWmnecs xnagareHTbl
E.1 O6bwume Tpe6oBaHMA K 060pyAOBaHUIO
B pykoBOACTBO MO 3KCMfyaTaLMmn BKIOYAOT, KAk MUHUMYM, CrieayHoLLyto MHopMaLuio:
- npepynpexaeHne o TOM, YTO BCKPbITUE XOMOAWUIBHOMO KOHTYpa WIU CHATME 3alMTHBLIX KOXYXOB
obopynoBaHUsl paspelleHO TONbKO KOMMNETEHTHOMY MepcoHany, npowegwemy obydeHne npasunam

o6pau.leH|/|9| M yCNoBUAM UCMNOJIb30BaHNA NOPHOYNX XNnagareHToB;

- NopAaokK DEencTBui B npouecce TaTHON 3Kcnyatauynn CUCTEMbI, BKIKO4YaaA 3anycK CUCTEMbI N ee
OCTaHOBKY;

- MOpAOOK OEWCTBUI B MPOLIECCE MNMAaHOBOMO TEXHUYECKOro OBCMYXMBAHWS U PEMOHTA CUCTEMb,
BKMoYas Mepbl 6e30MacHOCTU NPY BCKPLITUM KOHTYPA, yOaneHUn 3aliMTHLIX KOXYXOB CUCTEMbI B LIENOM U
ee aNeMeHTOoB;

- yKasaHusa no Bonpocam UCMbITaHUi cuctem Ge3onacHoCTM 0GopyaOBaHNA U SNEMEHTOB;

- nepeyeHb BO3MOXHbIX PUCKOB nNpu pabGoTax BO B3pLIBOOMACHOW atmocdepe W Mepbl
NpenoCcTOPOXHOCTY;

- MHgopMaUMio 0 paboumx npoueaypax U Mepax Ana NpeaoTBpaLleHnsl B MaKCMMarnbHO BO3MOXHOW
CTeNneHu onacHOCTM YTEYKM roploYmnX XragareHToB B aTMocdepy;
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- CCbIJTIKM Ha HalUOHallbHbl€e HOPMaTUBHO-TEXHNYECKME NOKYMEHTbI (HOprI n npasmna) angd pa60T BO

B3pbIBOONacHom atmocdepe (Hanpumep, EN 1127-1).

E.2 PeMOHT anekTpoo6opynoBaHusi
E.2.1 PeMOHT anekTpoo6opynoBaHusi

npl/l pemMoHTe SJ'IeKTp0060py,EI,OBaHI/IF| npoBOAAT 3KcCnyaTauMOHHble UCNbITaHUA, B XO4e KOTOpPbIX
onpegendarwT BIUAHME Ha eneKTp0060py,qosaHV|e CTapeHund, U3HOCa U MexXaHUYEeCKMX Harpy3ok TaKux
ANIEMEHTOB KaK KOMMpeCccop Ui BEHTUNATOP.

E.2.2 PeMOHT repMeTUYHbIX 3J/IEMEHTOB

I'Iepe,u, BCKpPbITUEM TEPMETUYHbIX 3JIEMEHTOB HanpsXXeHne 3NeKTPonnTaHnAa 3TUX 3N1IeMeHTOB OOJKHO
ObITb aBTOMATUYECKN OTKMOYeHo. Ecnin npu nposegeHnmn peMOHTHbIX pa60T HeT HeobXoOUMOCTHM OTKMYaTb
COOTBETCTBYIOLEE SJ'IeKTpOOGOpyD,OBaHVIe, cnegyet OoCyLlecCTBIATb Hel'lpepblBHbIVI KOHTPOJIb KOHUEHTpauunn
napoB XlapgareHta B BO34yxe pa60qe|7| 30Hbl Onsi TOro, 4tobbl MMETb BO3MOXHOCTb npeagynpeantb
nepcoHasn o noTeHunanbHO onacHomn cutyauunn.

MpumeyaHne - ObopyaoBaHe ANS KOHTPOMSA KOHLEHTpauum napoBs XnajareHta B Bo3gyxe pabouen
30HbI KanMbpylT NPUMEHUTENBHO K KOHKPETHOMY XFagareHTy W HacTpavBaloT Ha Bblgady curHana TpeBoru
npu KoHueHTpauun, coctasnstowen 20% ot HKIMB ana gaHHoro xnagarexTa.

Kaxgblii pas Mno OKOHYaHUMM pPeMoHTa MpOBEPSOT COOTBETCTBME U30MALMM M 3alUThI
3MEKTPONPOBOAKM U 3MEKTPUYECKUX COEAMHEHUI TpeGoBaHWAM HaLMOHanbHbIX HOPMaTUBHO-TEXHUYECKMX
AokyMeHTOB. [MpoBoaa 1 kabenu NpoBepsitoT Ha OTCYTCTBUE NOBPEXOEHUIA.

Mpwn o6HapyxeHUn aedekta, CnoCoBHOro CHM3NTL HAOEXHOCTb PaboThbl XONOAUIbHOW CUCTEMBI /MM
NPUBECTU K BO3HUKHOBEHWIO OMacHO CUTyaLum, aKCnsyaTaumns XonoamnbHON YyCTaHOBKM 3anpeLleHa.

E.2.3 PeMOHT 351eMeHTOB BO B3pbIBO6GE30MacCHOM NUCNOJTHEHMMU

JTtobor anemeHT aneKkTpoobopyAOBaHUA NOCTOSHHOW MHOYKTUBHOCTU MMM €MKOCTU yCTaHaBNMBaoT B
3NEKTPMUYECKON LIeNU XONoauIbHOM CUCTEMbI TOMbKO MOCIEe TOro, Kak ybegaTcs, YTo MpyM UCNONb30BaHUA
OAHHOro XnajareHTa HarnpsbkeHue M TOK B LieNU He MPEeBbICAT MakCMMarbHO OOMNYyCTUMbIX 3HAYEHUN Onis
OAHHOro anemeHTa.

EOVHCTBEHHBIM  TUMOM  3NEMEHTOB  3NEKTPOOOOPYAOBaHUSA, pas3pelleHHbIM  Ansg  paboTbl  BO
B3pbIBOOMACHOW aTtmocdepe, CUYMTAIOT 3MEMEHTbl BO B3pbiBOGE30MAcHOM MCMONHeHUU. Bce anemeHThb
anekTpoobopyaoBaHus NpubopoB, CUCTEM M arperaTtoB, WUCMONb3YEMbIX MPU UCMBbITAHUAX XOMOAMITbHbLIX
CUCTEM, TakkKe OO0MMKHbI MMEeTb B3pbiBOOE30MacHOE NCMOSHEHNE.

E.3 PeMOHT xonoAausnbHbIX CUCTEM

Mepen Havanom paboT C  XOMOAWMbHLIM  KOHTYPOM  MPWHUMAKT  cregylolune  Mepbl
NpeaoCTOPOXKHOCTHU:

- nony4yaroT pa3pelieHne Ha Nnpon3BoacTBO OrHeBbIX pa60T (I'Ipl/l HGO6XODMMOCTM);
- obecneumBatoTt OTCyTCTBUE B pa6oqel7| 30HEe ropr4mnx matepumanoBs U NCTOYHMKOB BOCMNJTaMEeHEHNA;
- obecneymBaoT HanM4ne NoaxoasLLUnX cpencTB NoXapoTyLeHUd;

- 0O Hayana paboT C XONOoAMMbHbLIM KOHTYPOM MNnu paboT no ceapke v nanke oGecneynBatoT Hanmyne
B paboyei 30He Hagnexalen BEHTUNAuuuy;

- obecrneymBaloT UCMOMb30BaHME TakMX AETEKTOPOB YTEeYEeK U YCTAHOBMEHHbLIX COOTBETCTBYIOLLUM
o6pa3oM CTauMoHapHbIX CPeACTB ANs OOHapyXeHus yTeuyek, KOTopble WMelT B3pbiBoGesonacHoe
UCMOSHEHWEe ¥ OCHALLEHbl 3aLLUMTON NPOTUB UCKPEHNUS;

- nogbvpaloT Hagnexawmum obpa3oM MOArOTOBMEHHLIN U OBYYEHHbIA MepcoHan Ans BbINOMHEHUS
pabor.
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MpumevaHne - Ecnu nossonsieT o6opynoBaHWe, PeKoMeHOyeTCs MOMHOCTbIO [AeMOHTUPOBaTb
XONOAUIBbHYI0 CUCTEMY C TOTO MecTa, rae oHa Obina pasMelleHa, v nepeBe3TM ee B MacTepckylo, rae
PEMOHT MOXET ObITb OCYLLECTBIIEH C COOIOAEHNEM BCEX HEOOXOAUMBIX Mep Ge30MnacHOCTH.

I'Iepe,q Ha4alriom p860T C XONoAMNbHOW CUCTEMOW BbIMOSHSAOT cneagywuwimne npoueanypbl:

a) M3BneKalwT XnagareHT M3 KOHTypa (80 AOCTWXEHUS OaBEHWEM B KOHTYpe 3a[4aHHOW BEITMYUHbI
OCTaTOYHOro AaBrneHus);

b) npoayBatoT KOHTYP MHEPTHLIM ra3oM (Hanpumep, a3oToMm);

C) BaKyyMMPYIOT KOHTYp 0 ocTaToyHoro aasneHus He 6onee 30 klMa (unu 0,03 MlMa) abcontoTHbIX;
d) BHOBb NpOAYBalOT KOHTYP MHEPTHBLIM Fa30M (HanpuMmep, a3oToMm);

€) BCKpPbIBAKOT KOHTYP.

Mepen Hayanom n Bo BpeMsi paboT, CONPOBOXAAEMbIX BbICOKOW TemnepaTypon Bo3dyxa B paboyen
30He, peKOMeHAYeTCs C MOMOLLbIO COOTBETCTBYIOLLErO AeTeKTopa XnagareHTa KOHTponupoBaTtb atmocdepy
paboyen 30HbI C TeM, 4TOObI NpeaynpeanTb paboTaroLmx 0 NOTEHUNANbHON ONAaCHOCTU BOCMaMEHEHMS.

Mpu yoaneHwn 13 CUCTEMbI KOMMPECCOPOB WMW KOMMPECCOPHbIX Macen Heobxoaumo oGecneunTb
OTCYTCTBME PacTBOPEHHOTO B Macre ropioyero xnagareHTa.

I'IpM n3BNnevYeHnn XxrnapgareHta MCnosib3ylT TOJIbKO TaKoe OGOpy,EI,OBaHMe, KOTOpoe npegHa3Ha4eHo
ana pa6OTbI C ropro4ymnmMmun xnagareHtamn.

Ecnv HaumoHanbHble HOPMAaTMBHO-TEXHMYECKME [OOKYMEHTbl AonyckalT cbpoc xnagareHta B
aTMocdepy, Heobxoanmo obecneuntb 6e3onacHOCTb Takoro cbpoca, UCMonb3ysl, Hanpumep, TMOKUIA LWNaHT,
yepes KOTOpbIN xnagareHT byaeT BbIXOAWUTb HapyXy B GesonacHom MecTe. [pu aTom cneayet cbpacbiBaTb
XxnagareHT TakMuMm obpasom, 4Tobbl HWM NpyU KakMx OBCTOATENBCTBAxX He [AOonyCcTUTb OOpas3oBaHus
B3PbIBOOMACHOM KOHLIEHTPaUUN TOPHYNX XITA4areHToB B HEMNoCpeacTBEHHOW OrvM3oCTM OT MCTOYHUKA
BOCMMaMeHEHNs UM NPOHNKHOBEHWS XMadareHTa BHYTPb NOMELLEHUNA.

Mpy paboTax ¢ NPOMEXYTOYHbIMIU CUCTEMAaMM TEMNNOHOCUTENb B 06s3aTeNbHOM NOpsiAke NPOBEPSOT
Ha Hanu4uMe B HEM xNiajareHTa.

Mocne npoBedeHVsI PEMOHTHbIX paGoT NpoBepsitoT pPaboTOCNOCOGHOCTL NpeaoXpaHUTENbHbIX
YCTPOMCTB, TakuX, HanpuMep, Kak [OeTeKTopbl XfajareHta UM CUCTEMbl MEeXaHU4YeCKOW BEHTUMNSALMW, U
pe3yrnbTaTbl NPOBEPKM OTPAXAlOT B XXypHare yyeTa TEXHUYECKOro COCTOSIHUSI XONoAWUMbHOM CUCTEMBI.

Bce Hepaa6opq|/|Bb|e nnn OoTCyTCTBYyHOLLME Haannucm Ha Tabnuykax anemMeHTOB XONOAUNbHbLIX CUCTEM
OOIMKHbI 6bITb BOCCTAHOBNEHbI UM 3aMEHEHbI.

[ns novcka yTeyek 3anpeLueHo NCnonb30oBaTh 060N UCTOYHMK OTKPLITOMO NilamMeHwu.
E.4 Tpe6oBaHuMsA K NOAroTOBKE NepcoHana

Ecnu npu npoBefeHUn TEXHUYECKOTO OOCNYXXMBaHWS U peMoHTa TpebyeTcs npuBnekaTb nepcoHan
OpYyrux crneuunansHocTer, paboTbl cneayeT BbINOMHATL NoA HabnogeHWeM nuua, MMEKLEro cneumarnbHY
NMOAroTOBKY Ans paboTbl C roptovmMmMmn xnagareHtamu. Jliobble dmsmyeckme nuua, BeiNoMHAKLWME paboThbl No
TEXHUYECKOMY ODCIY)XMBaHMIO W SKCNIyaTaunum XONOAUIbHOM CUCTEMbI U €€ COCTaBHbIX YacTen, JOJIKHbI
ObITb NPOBEpPEHbI Ha 3HaHWe TpeboBaHun cTaHaapTa EN 13313.

I'IepCOHan, BbINOSHAOLW I pa6OTbI Ha XonoaunbHbIX CUCTEMaXx, WUCNONb3yLWNX roproyne
XnagareHTbl, AOJKeH I'IpOIZTVI o6yquV|e M NONy4YnTb COOTBETCTBYHOLLUNE 3HAHNA MO NpaBuiam 06pau.|,eHV|9| Cc
roproynMMun xnagareHtamu. I'IepCOHan OOJKeH 3HaTb:

- 3aKoHOOaTeNnbCTBO, NpaBuna n cCtaHaapTbl B obnactu paGOTbI C ropro4mnmMmun xnagareHtamu,
- I'IO,EI,p06HbIe npasuna n NnpakTn4eckne HaBblKM o6paL|.|,eH|/|;| C ropro4ynmMun XxnagareHtamum, cpeacrteamm

MHD,I/IBI/ID,yaJ'IbHOVI 3alnTbl, MEePpbl NO NpefoTBpaLlEeHNIO yTedekK, npasuna 06pal.l.l,eH|/IF| C Tap0|7|, cop,epmau.l,eﬁ
roproymne xnagareHTbl, npaBuila 3anpaBKW, KOHTPONA YyTedekK, M3BJIeYeHUA XnagareHTtoB U ytunusaumm
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XnagareHToB n 060pyﬂ,OBaHI/IF|.

Jlnya, oTBEeTCTBEHHbLIE 3a JKCcnnyaTtauuo un OGCJ'Iy)KVIBaHVIe XONOOUIbHOW CUCTEMbI, OOJPKHbI ObITh

CMOCOOHbLI NOHMMATL U NMPUMEHATb Ha NpaKkTuke TpeGOBaHI/IFI HacTtodLwero craHgapTa.

Ons obecneyeHnss 9TOM cCnocobHocTM MoxeT ObiTb Heobxoanmo perynapHoe noBbllLeHne

KBanudukaumm.

CBeAeHUs 0 COOTBETCTBUM CCbINOYHbIX MeXAYyHapPOAHbIX (perMoHanbHbIX) CTaHAapToB

Mpunoxexne JA
(cnpaBo4Hoe)

MeXrocygapCTtBeHHbIM CTaHAapTam

Tabnuua OA.1

XONOAUMbHbIE U TEMMNOBbLIE HACOCHI.
TpeboBaHus 6Ge30nacHOCTU 1 OXpaHbl
OKpy>atoLLen cpeapl. HYacTb 3.
PasmelleHne obopyaoBaHus 1 3awmTa
nepcoHana

O603Ha4YeHne cCblfoYHOro CteneHb O603Ha4YeHne N HanmeHoBaHue
MeXAyHapoAHOro (pPervoHarbHoro) COOTBETCTBUSA COOTBETCTBYIOLLErO
cTaHgapTa MEXrocy4apCTBEHHOIO cTaHaapTa
EN 378-1:2008+A2:2012 YcTaHOBKM IDT FOCT EN 378-1-2015 YcTaHOBKM
XONOAWMbHbIE N TEMMNOBbLIE HACOCHI. XONOAUNbHbIE U TEMNNOBbLIE HACOCHI.
TpeboBaHus 6Ge30MacHOCT 1 OXpaHbl TpeboBaHusa 6Ge3onacHOCTU U OXpaHbl
okpyxatoLen cpegpl. Yactb 1. OcHOBHbIE okpyxatoLen cpeabl. Yactb 1. OCHOBHble
TpeboBaHus, onpeaeneHus, TpeboBaHus, onpeaeneHus,
Kknaccudmkaums n kputepum seibopa Knaccudvkaums n kputepum soibopa
EN 378-2:2008+A2:2012 XonoaunbHble IDT TOCT EN 378-2-2015 XonogunbHble
CUCTEMbI U TENNOBbIE HAacockl. TpeboBaHus CUCTEMbI U TENNOBbLIE HACOCHI.
6€e30MacHOCTU N OXpaHbl OKpYXKatoLLen TpeboBaHusa 6e30MacHOCTN 1 OXpaHbl
cpeabl. YacTb 2. [poeKT, KOHCTPYKUMS, oKpyxatowen cpefbl. YacTb 2.
N3roTOBMEHUE, NCMbITAHUS, MAPKUPOBKA 1 MpoekTMpoBaHue, KOHCTPYKLMS,
OOKyMeHTauus M3roToBIEeHMe, UCTbITaHWS, MapKUPOBKa U
OOKyMeHTaums
EN 378-1-3:2008+A1:2012 YcTaHOBKMK IDT FOCT EN 378-3-2015 YcTaHoBKU

XONOAUNbHbIE U TEMNNOBbLIE HACOCHI.
TpeboBaHusa Ge3onacHOCTU U OXpaHbl
oKpy>atoLLen cpeapl. YacTb 3.
PaswmeLleHre obopyaoBaHus 1 3awmTa
nepcoHana

ISO 11650 Xapaktepuctukmn obopynoBaHus
NS BOCCTAHOBINEHUSI U/ NOBTOPHOIO
MCMONb30BaHWSA XINagareHToB

cTeneHn cooTBeTCTBUA CTaHOAPTOB:

IDT - ngeHTuYHbIe cTaHgapThl.

* COOTBETCTBYIOLLMI MEXrocyaapCTBEHHbIN CTaHOapT OTCYTCTBYeT.
peKkoMeHAyeTCs WCNonb3oBaTb MNEPEBO Ha PYCCKMA A3bIK AaHHOIO CCbIIOYHOMO MeXAyHapoaHOro
(pervoHanbHOro) ctaHgapTta, TeKCT KOToporo Haxogutcs B ®depepanbHOM MHEGOPMauMoHHOM doHae
TEXHUYECKMX pernameHToB 1 cTaHaapToB Poccuiickon ®egepauun.

o ero yTBEepXaOeHusA

MNpumevaHne - B HacTtosiwen Tabnuue wucnonb3oBaHo cnepgywuwiee ycnosHoe o603Ha4eHne
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(1]

(2]

EN 1127-1

ENISO 12100-1

(3]

Bubnuorpadus

Explosive atmospheres - Explosion prevention and protection - Part 1: basic
concepts and methodology (B3pbiBOONAcHLIE aTtMocdepbl.
MpepoTBpalleHne n 3awmTa oT B3pbiBa. YacTb 1. OCHOBHblE KOHLENUMU u
MeTo40sI0rms)

Safety of machinery - Basic concepts, general principles for design - Part 1:
Basic terminology, methodology (Be3onacHocTb MawwmH. OCHOBHbIE NMOHATUSA,
obwme npuHUMnbl pacyeta. Yactb 1. OcHoBHasi TepMUHOMOrWs,
meTogonorusa (ISO 12100-1:2003%))

* MexgyHapoaHble ctaHgaptbl ISO 12110-1:2003 un ISO 12110-2:2003 3ameHeHbl Ha ISO
12110:2010 Be3onacHocTb MaLuunH. Obwme NpuHUmnbl pacyeTa. OueHKa PUCKOB M CHUXKEHME PUCKOB.

EN ISO 12100-2

(4]

(5]

(6]
[7]

Safety of machinery - Basic concepts, general principles for design - Part 2:
technical principles (Be3sonacHocTe MalwuH. OCHOBHble MOHATWSA, oOLMe
npuHUmMnbl pacdeTa. Yactb 2. TexHudeckune npuHumnel (ISO 12100-2:2003%))

* MexgyHapoaHble ctaHgaptbl 1ISO 12110-1:2003 un ISO 12110-2:2003 3ameHeHbl Ha ISO
12110:2010 Be3onacHocTb MaLuunH. Obwme npuHUmnbl pacyeTa. OLueHKa PUCKOB M CHUXKEHME PUCKOB.

EN 10204

EN 13313

ISO 817

prEN 60335-2-104

Metallic products - Types of inspection documents (A3penus
mMeTannuyeckue. Tunbl JOKYMEHTOB AN KOHTPONS)

Refrigerating systems and heat pumps - Competence of personnel (Cuctemsl
XonoaunbHbIe 1 TennoBble Hacockl. KoMneTeHTHOCTbL NepcoHana)

Refrigerants - Designation system (XnagareHTbl. Cuctema 0603HauYeHui)

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 anekTpuyeckue
ObITOBOrO M aHamorM4yHoro HasHayeHus. besonacHocTb. Yacte 2-104.
YacTHble TpeboBaHusa kK 060pyaoBaHMIO ANS U3BNEYEeHUs U/unyM NoBTOPHOTO
MCMOMb30BaHUS XNIaAareHToB M3  arperatoB MO KOHAMUMOHWMPOBAHWIO
BO3ayxa u xonoaunsHoro obopynosaHus (IEC 60335-2-104:2002))

YAK 621.51:006.354

MKC 27.080 OKT1 36 4400 IDT
27.200 515110
515210
51 5600

KntouyeBble crosa: 060pyu03aHV|e XONnoAunbHOe, Hacoc TEMnoBOW, ©e30MacHOCTb, OoXpaHa
Opr)Ka}OLLl,eﬁ cpenbl, TeXHU4YecKkoe O6CJ'Iy)KIABaHI/Ie, PEeMOHT, XnagareHt
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