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Mpeaovcnosue

Lienn v npuHumnbl cTaHgaptusauum B Poccuiickoit ®defepauny ycTtaHoBNeHbl PefepasibHbiM 3aKOHOM
oT 27 pekabpsa 2002 r. No 184-93 «O TeXHUYECKOM peryampoBaHuun», a npasuaa npuMeHeHUs HaumoHa bHbIX
cTaHgapToB Poccuiickoli ®epgepauymn — FOCT P 1.0 — 2004 «CTtaHgaptusaymsa B Poccuiickoin ®egepayuu.
OCHOBHbI€ MOIOXEHUA»

CeefeHus o ctaHgapTe

1 PABPABEOTAH Hekommepyeckum napTHePCTBOM «HaluoHanbHas accounanms BOgOPOAHON SHEPreTUkm»
(HMHABD3)

2 BHECEH TexHu4yeckum KOMMTETOM Mo cTaHgapTudaumm TK 29 «BogopofHble TEXHON0MMn»

3 YTBEPX/EH VW BBE/JEH B IENCTBUE MNpukasom deepanbHOro areHTCTBa N0 TEXHUYECKOMY pery -
poBaHuio u meTposioruun ot 21 aekabpsa 2010 r. No 804-cT

4 B HacToAlWEeM cTaHAapTe y4yTeHbl COOTBETCTBYHOLLME TMOMIOKEHUA MeXAYHapoAHOro cTaHgapTta
MCO 16110-1—2007 «BofopoaHble reHepaTopbl Ha OCHOBE TEXHOMOrM NnepepaboTkn Tonnuea. Yactb 1. beso-
nacHocTb (ISO 16110-1:2007 «Hydrogen generators using fuel processing technologies. Part 1. Safety». NEQ)

5 BBEJEH BMNEPBbIE

MHdopmaumsa 06 n3MeHeHnAX K Hac TosiLLeMy CTaHAap Ty ny6vkye T CA B eXXerofHo n3gasaeMom NHop-
MaLMOHHOM YKa3aTesne «HaunoHasibHble CTaHfapThl», 8 TEKCT U3MEHEHUIA N NONPABOK — B €XeMeCsa4HO
n3gasaemMblix MHPOPMaLMOHHbIX yKasaTenax «HaunoHanbHble cTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl)
WM 0T MEeHbl HACTIALLLErO CTaHAapTa CooTBeTC/oyoLWwee yBegoMeHre byaeT ony6/IMKOBaHO B eXXeMecsay-
HO n3gaBsaemMoM MH(HOPMALMOHHOM yKasaTene «HaunoHasbHble cTaHAapThi». CoOTBeTCTBYoWas nHgop-
Mauus. yBeAOMIEHUE N TeKCTbl pa3MellanTCca Takke B MH(pOpPMaLMOHHOW cucTeme o6LLero nosb3oBa-
HWA — Ha odhuymanbHoMm canTe PefepanbHOro areH TCTBano TeXHUYeCKoOMyperynnpoBaHuio i MeTposiorum
BceTu IHTepHeT

© CtaHgapTuHdcpm. 2011

HacTosiwuii cTaHfapT He MOXeT 6blTb NOMIHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B kauecTBe oML ManbHOIO n3gaHus 6es paspelleHus defepasbHOro areHTCTBa No TEXHUYECKOMY pery-
NINPOBaHUI0 U METPOOTUN
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BesepneHune

HacTtosiwuii cTaHaapT pacnpocTpaHseTcs Ha BOLOPOAHbIE TEHEPATOPbI HA OCHOBE NepepaboTku TonMBa u
COflepXMnT Tpe6GoBaHMS ¥ PEKOMEHAALMMN, OTHOCSLLMECS K BOLOPOLHbIM FeHepaTopam Ha OCHOBe TEXHOMOIuiA ne-
pepaboTku BOLOPOACOAEPXKALLMNX TOM/IUB C Lie/bio 06ecneyeHns:

- 6e3onacHocTu laei n uMyLLecTsa;
-3 PEKTUBHOIO yNpaBIeHus:
-yA06CTBa TEXHUYECKOTO 06CNYXUBAHUS U AKCMyaTaLuu.
BbICOKMe 3KcMlyaTauoHHbIe XapaKkTEPUCTVKN, BK/OUYAs NPOU3BOANTENIbHOCTb, HE SIBMIIKOTCSA NPUOPUTET-
HbIMU (DaKTOpPaMM Mo CPABHEHWIO C YNOMSHYTLIMU Bbillie TPe60BaHUAMU.
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HALULMWOHANBHBLMW CTAHAAPT POCCUMNCKOWN SGEALEPALUMN

BOAOPO/AHLIE TEHEPATOPbl HA OCHOBE TEXHO/OMNI
NMEPEPABOTKWN TOMNNBA

YacTtb 1

Be3onacHocTb

Hydrogen generators using fuel processing technologies. Part 1. Safety

Jata BBefeHns 2011 — 07 — 01

1 O6nacTb pacnpocTpaHeHusd

CTaHfapT pacnpocTpaHsaeTca Ha aBTOHOMHbIE BOAOPOAHbIE reHepaTopbl Nn reHepaTopHble CUCTEMbI C NPO-
n3BoAUTENbHOCTBIO Bogopoaa meHee 400 m3/u npu 0 BC 1 101.325 kMa (ganee — BoAOPOAHbIE TeHepaTopsbl),
npeobpasyoLre nogasaemoe TONIMBO B BOAOPOACOAEPXKaLL Wi ra3, COCTaB U COCTOSAHME KOTOPOTo NPUro4HbI
ON5 YCTPOKCTB, UCNONb3YOLWUX BOAOPOA (Hanpumep, aHepreTu4ecknx yCTaHOBOK Ha TON/IMBHbIX 31eMeHTax nm
CUCTEM KOMMNPECCUU, XPaHEHNS U TPAHCNOPTUMPOBAHNSA BOL0POAA).

HacTosiwuii ctaHgapT pacnpocTpaHaeTcs Ha BOAOPOAHbIe reHepaTopbl, UCNO/b3YyoL e OANH U3 criefyto-
LWKUX BUAOB NOAaBaemMoro ToNaAnBa Unm nx KoMbuHaumio:

- NPUPOAHbLINA ras n apyrne mMeTaHocogepxatyue rasbl, BblAeNeHHble U3 BO306GHOBISIEMO Guomacchl nam
WCTOYHMKOB NPUPOAHOTO TONNBA, HANPUMep ra3 n3 opraHMyeckux 0TX040B, 61oras. yrosbHblli ras:

- TONNMBO, NONyYeHHOe nNpu nepepaboTke Hed T, HaNpumep gM3enbHOEe TONANBO, 6EH3NH, CXMXKEHHbIe
HedTAaHbIe ra3bl, TakMe Kak nponaH u 6yTtaH;

- CNUPTbI, 3UNpbI, CIOXKHbIE 3hNPbI, anbAernibl, KETOHbl, CUHTETUYECKMNE XUAKNE YTNIeBOA0POAbI U ApyTue
BOAOPOACOAEPXALLME OpraHnyeckne coeUHEHNS, BblAeNeHHble 13 BO306GHOBNAEMOI 6MOMaCcChl AN UCTOUHU-
KOB NPUPOAHOrO TONMBA, HanpUmMep MeTaHos, 3TaHON.AeMUTUNOBLIN 3 up. Guoan3ensHoe TONINBO;

- ra3oob6pasHble CMecu, cogepxaline BOAOPOAHbIN ra3, Hanpumep CMHTe3-ras n 6bLITOBON ras.

HacToawwmii cTaHgapT pacnpocTpaHaeTcs Ha cTauMoHapHble BOAOPOAHbIE TeHepaTopbl, NpejHa3HavyeHHble
A1 KOMMEPYECKOro, NPOMbILLIIEHHOTO, NOYNPOMbILLIIEHHOTO U 6bITOBOr0 UCMO/b30BAHWUSA B MOMELLLEHUN U BHE
nomMeLyeHuns.

Llenbto fOKyMeHTa ABNSETCHA packpbiThe BCEX CYLLECTBEHHbIX PUCKOB, ONACHbIX CUTYaUWii n cnyyaes, ume-
IOLWKNX OTHOLEHNE K BOAOPOAHbBIM reHepatopaM, 3a UCKTI0YEHNEM PUCKOB, aCCOLUUPYIOLLLMXCHA C COBMECTUMOC-
Thl0 C OKPYXaloLWMMmn yCcnoBuaMu (yCnoBnAMM yCTaHOBKM), KOr4a OHM UCNOJb3YIOTCS B COOTBETCTBMY C Ha3Haue-
HUEM M1 nNpu cobN0AEeHNIN YCO0BUA, NPefyCMOTPEHHbIX U3rOTOBUTENEM.

MpumMmeuyaHue — lMNepeyeHb CyLIECTBEHHbIX PUCKOB M OMAaCHbLIX CUTyauuii, pacCMaTpPUBAEMbIX B HACTOSILLEM
cTaHaapTe, NPUBOANTCS B NPUIOKEHUN A

HacTosAwwuii ctaHgapT NpyMeHAeTCs A/15 OL,eHKM COOTBETCTBMA reHepaTopoB BoA0poAa Tpe60BaHUSAM Ha-
LMOHaNbHOI cucTembl cTaHfapTu3aumum, a Takxe (327, [33].

2 HopmaTuBHbIE CCbIJIKM

B HacToslem cTaHA4apTe UCNOb30BaHbl HOPMATUBHbIE CCbI/IKM Ha crieaylolme cTaHaapThbl:

FOCT PM3K 60079-0— 2007 B3pbiBoOonacHble cpebl. HacTb 0. O6opyaoBaHue. O6ume TpeboBaHns

FOCTP M3K 60079-2— 2009 B3pbiBoonacHble cpefpl. YacTb 2. O6opyfoBaHue ¢ 3alnToli Buga 3anosHe-
HUe unu npoayska 060104KN N0 U36bLITOYHLIM AaBNeHNEeM Kp»

M3paHne ouunanbHoe
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FOCTP M3K60079-10-1— 2008 B3pbiBoonacHble cpegbl. YacTb 10-1. Knaccudukauymsa 30H. BapbiBoonac-
Hble ra3oBble cpefbl

FOCTP M3K60079-10-2— 2010 B3pbiBoOnacHble cpefbl. YacTb 10-2. Knaccudmkauma 30H. B3pbiBoonac-
Hble nblneBble cpeabl

NMpumMmeyaHwue — Npn NOIb30BaHUM HACTOSLLMM CTaHAAPTOM Liesiecoo6pasHo NPoBepUTh AeliCTBUE CCbINoY-
HbIX CTaHAApPTOB B MHDOPMALMOHHON cucTeMe o6LLero nonb3oBaHWA — Ha oduumanbHOM caiite ®egepanbHOro
areHTCTBa Mo TEXHUYECKOMY PEryIMpoBaHuio 1 METPO/IOruK B ceTU VIHTEPHET WM NO eXEerofHo n3gasaemMomy UHgopma-
LIMOHHOXTY yKasaTtento «HaunoHasbHble CTaHAapTbl», KOTOPbIV OMy6/1nkoBaH MO COCTOSAHMIO Ha 1 AsHBaps TeKyLLero roaa,
1 M0 COOTBETCTBYIOLMM EXEMECAYHO M3aBaeMbiM NHAOPMALIMOHHBIX» YKasaTesiaM, Ony6/IMKOBaHHbIX» B TEKYLLEM rogy.
Ecnu CCbINOYHbIV cTaHaapT 3aMeHeH (M3MeHeH), TO NPy Nonb30BaHUN HACTOALMM CTaHAapTOM cregyeT pyKoBOACTBO-
BaTbCA 3aMEHAILWMM  (M3MEHEHHbIM) CTaHAAPTOM. ECnu CCbiNOYHbIN CTaHAApT OTMEHeH 6e3 3ameHbl, TO MOJIOXKEHNe,
B KOTOPOM Ja@Ha CCbl/lka Ha Hero, MPUMEHSIeTCS B YaCTy, He 3aTparvBatoLeii 3Ty CCbIfky.

3 TepMuHbI 1 onpeaeneHns

B HacTosLwWweM cTaHgapTe NPUMEHEHbI ceAyloLine TEPMUHbI C COOTBETCTBYIOLW MMM ONpeesieHUsIMu:

3.1 pexum obeaHeHHON roptoyei cmecu (air-rich condition): Pexum pa6oTbl, Npu KOTOPOM B CMecu
TONMMBA U BO3yXa COAepXaHue Bo3dyxa NpeBbillaeT cofepXaHne 3TOro KOMNOHeHTa BCMecH cTexmomeTpu-
yeckoro coctaBa.

NMpumeyaHune — Pexvm 06efHEHHON roproyeli CMecn NpUMEHsIeTCS1, Korga Heo6X0AMMO MNOSIHOe CropaHve
TonnMBa (Hanpumep, B NJaMeHHbIX ropeskax).

3.2 cuctema obegHeHHON roptoyein cmecu (air-rich system): Cuctema, ncnonbsytuian o6egHEeHHYO
roploYyo CMeCb.

3.3 TemnepaTypa okpyxawwei cpeabl (ambienttemperature): TemnepaTypa okpyxatouieli cpegbl ycT-
poiicTBa. 6710ka 060py0BaHUS UK YCTAHOBKM.

3.4 camoBocnnameHeHne (auto-ignition): ABneHne, Nnpn KOTOPOM CMeCh ras3oBs, Napos, BNaru, Nblav Un
pacnblMTeNbHbIX PACTBOPOB BOCMN/IaMeHsieTcs 63 NPUMEHEHNS BHELLHEro MCTOYHMKA BoCcNaMmeHeHus [28].

3.5 Temnepatypa camoBocnaiameHeHns (auto-ignition temperature): MMHumanbHas Temnepatypa, npu
KOTOPO NpoMcxXoaMT camoBocniameHeHue [28).

3.6 aBToTepmuyeckuin pucpopmuHr (auto-thermal reforming): KoMm6uHMpoBaHHbIN NpoLecc YacTUYHOTO
OKMC/IEeHUs1 1 MapoBOro pucopmuHra.

3.7 cuctema ynpasneHus roponkoit (burner control system). Cuctema, oTcnexusatoLas npou3BoSCTBEH-
HbI NpoLecc TON/IMBHbIX TOPEIoK, coAepxallas NporpaMmMHbIil 6/10K M JeTEKTOP NJaMeHu, KOTOpbIii Takke MoXeT
BK/1I04aTb MCTOYHWUK BOCM1aMEHEHUS N/unn BocnaameHsiolee npucnocobnaeHune.

3.8 wkad (cabinet): KoHcTpyKkumMs, cogepxallias BOAOPOAHbI reHepaTop, npefHa3HayeHHasa 4ns ero 3a-
WMTbI OT KAMMaTU4YeCKUX BO3LENCTBMI U HEFaTUBHbIX BO3AENCTBUIA BHELLHUX YCN0BWIA, CTly4aliHOTo KOHTakKTa ¢
NIOABMU Y XUBOTHBIMU, a Takxe Ana o6ecneyeHns 6€30NacHOCTY N0Ael Y XXUBOTHbLIX U 3aLLUTbI OT C/lyYaiiHoro
KOHTaKTa C OnacHbIMM YacTAMW WU MaTepuanammn KOHCTPYKL MU BOAOPOAHbIX TeHepaToOpOB U UX apMatypbl.

3.9 kaTanuTMyeckoe yacTuyHoe okucneHue (catalytic partial oxidation): 9k3oTepmuueckasa peakuus
KOHBEPCUU YrN1eBOAOPOAHbIX COEAUHEHUI C HEGObLIUM CoZlepXaHveM BO3ayxa B BOLOpPOAcOAEXaLL e NPOAYK-
Tbl NOJ, BO3AENCTBMEM KaTasm3artopa.

3.10 roptounii ras, xmakoctb unum nap (combustible gas, liquid or vapour): a3, XuaKoCcTb UM nap,
KOTOpble BCMeCH C BO3AYyXOM WU KMCNIOPOAOM CNOCOGHbI BOCM/IaMEHATHLCA N0 BO3AENCTBMEM UCTOUYHMKA BOC-
nnameHeHus.

3.11 kommepueckuit (commercial): TepMuH, NpUMEHSAEMbI/ B OTHOLLEHWUY BOAOPOAHbIX TEeHEPATOPOB, 3KC-
nayaTupyembiX MasokBannuLympoBaHHbIMK crieymanncTamMmn Ha HeMmpon3BOACTBEHHbIX KOMMepYeCckMx naoLa-
[OSIX. TaKMX Kak MarasuHbl, FOCTUHHULLBI, OUCHbIE 34aHNA, 06pa3oBaTesibHble YUpexXoeHns 1 3anpaBoyHble CTaH-
uuu n gp.

3.12 pacnonioxeHune B HeJOCTYyNHOM MecTe (concealed location): MecTopacnonoxeHue, HefoCTynHoe
6e3 paspylleHust YacTell KOHCTPYKL UMW 34aHUS UM 0GNULLOBKU.

MpumeuyaHune — O6NacTu Bbllle, HUXE WU NO3aAM NETKOCHLEMHbIX MaHeneli unu Asepeii He cunTatoTcs
HeJOCTYMHbIMU.

3.13 oueHka cooTBeTCcTBMA (conformity assessment). BbinonHeHWe AeNCTBUIA, HaNpaB/ieHHbIX Ha onpe-
feneHne cooTBETCTBMA NPOAYKUNW, MpoLiecca, CUCTEMbI, 1LLa UK OpraHa 3akoHoAaTe IbHbIM U HOPMAaTUBHBIM
TeXHUYeCKUM Tpe6oBaHNAM.

NMpumeyaHune — MNpegMeT OLEHKM COOTBETCTBUA BK/IHOYAET B Ce65 BUABI feATENbHOCTY, YKasaHHble B [31],
Takue Kak UCMbITaHWs, MHCNEKUMSA 1 cepTudmkaums, a Takke akkpeautaums opraHoB Mo OLEHKe COOTBETCTBUS.

2
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3.14 xputunuecknii otkas (critical failure mode): OTka3s nporpamMmMHOro Uy annapatHoro 6,0kKa, CNOCo6HbIN
NpPMBECTU K HEAOMYCTUMOMY PUCKY UK yLepoBy.

3.15 makcumanbHo gonyctumoe gasneHune (maximum allowable pressure): MakcumanbHoe gasneHue,
Ha KOTOpOe CNPOoeKTPOBaHO 060opyaOBaHYe.

3.16 pacueTHas TemnepaTtypa (design temperature): 3HayeHne TemnepaTypbl, NPUMEHAEMOE NpY NPoek-
TMpOBaHNV 060PyA0BaAHMNSA, HAXOASALEroca Noj AaB/IeHUEM.

3.17 npouecc ropeHus (directignition): Mpouecc ropeHns roptoyeil cMecu HenocpeAcTBEHHO B OCHOBHOM
ropenke 6e3 MCNoMb30BaHNS UCTOUYHMKA BOCNIAMEHEHMS.

3.18 npepensl B3pbiBaemocTun (explosion limits): MakcumanbHas n MMHUManbHasa KOHLEHTpauusa rasa,
napa, Bnarv, pacnbliuTens v Nblvm B BO3AyXe WU KUCNOPOe A1 BO3HUKHOBEHUS fleToHaLuu.

MpunmeyaHunsn

1 Mpegensl 3aBUCAT OT pa3mMepa 1 reoMeTpun Kamepbl CropaHus, YCMoBWIA, OKpyXaiolleli cpefpl, KOHLEeHTpa-
uymn TONNBA, a Takke CPeAcTB BOCN/1aMeHEHNS.

2 TepMuHbI «npefen B3pblBAEMOCTU» U «Npefen BoCn/aMmeHeHNs» 06bIYHO UCMOMb3YHTCA Kak 3KBUBASIEHTHI.
EAVHCTBEHHbIM BELLECTBOM, A1 KOTOPOro npegen B3pbiBAEMOCTU CYLLECTBEHHO OT/IMYAETCS OT npegena Bocnname-
HeHus. aBnsieTcs Bogopos [28].

3.19 B3pbiBOONacHas cpega (explosive atmosphere). XuMuueckn akTuBHas CMeCb ropilounx BelLecTs B
thopme rasa. napa, Bfaru Uy Nbiau ¢ BO34YXOM Npu aTMOCEPHBIX YCI0BUAX, HAXOAALLAACA B TAKUX YC0BUSIX,
NPV KOTOPbIX MOXET NPOU30iTH B3pbIB [35].

3.20 B3pbIBOONacHas rasosas cpega (explosive gas atmosphere): XMu4yecku akTuBHas CMeCh ropio-
UMX rasoB UM NAapoB C BO3AYXOM NpU aTMOCHEPHbIX YCOBUAX, HAXOAALWAACSA B TAKUX YCMOBUAX, NPU KOTOPbIX
MOXET NPOU30ITN B3PbIB.

MpumeyaHune — HecMOTPsi HA TO UTO CMECh, KOHLIEHTPALIUS KOTOPOIi NPEBbILLAET BEPXHUI NpeAen B3pbiBa-
EeMOCTU. He ABseTca B3pblBOOI‘IaCHOI7I rasoBoi cpe,q0|7|, OHa npu onpefenieHHbIX YC0BUAX BMOIHE MOXET CTaTb Tako-
BOIA. B 3Tol1 CBA3W, B psifie ClyyaeB A/1s Leneii knaccudukalumm cpesi PEKOMEHAYETCS CUMTaThb Takyto CMeCh B3pblBOOMNac-
HoA ra3oBoi cpepnoit [35].

3.21 y3nbl 3aBogckoii komnnekTayum (factory matched unit): KOMNOHEHTbI CMCTEMbI 3aBOACKOTO NPON3-
BOACTBA. NpeAHa3HauvYeHHble 415 3KcnayaTtauum B c6ope, ynakoBaHHble A1 XPaHEHUS 1 TPAHCNOPTMPOBaHUS,
cobnpaemble Ha MecTe CO0PKM 1 IKCnayaTaunu.

3.22 xmakocTb duwepa-Tponwa (Fischer-Tropsch liquids): CuHTETMYECKMNE XUAKMNE YINeBOo40pOAbl, NO-
Nly4eHHble MeTOA,0M, OCHOBAHHbIM Ha CMHTe3e duwepa-Tponwa.

Mpumepsl

Fas— xwupkocTb (Gas-to-liquids, GTL), MmeTaHon — 6eH3uH (methanol-to-gasoline, MTO), meTaHon — one-
UH — 6eH3UH u gucTunnaTbl (methanol-to-olefins-to-gasoline and distillates. MOGD), aumeTuUNOBbLIA 3adhup
(dimethyl ether, DME) n m. d.

3.23 petekTop nnamoHu (flame detector): YcTpoiAicTBO, cCUrHanu3upylolee o Haamume uam oTCyTCTBUn
nnameHu.

MpumeyvyaHune — [leTekTop MNameHn BKIOYAET B Ce6S1  AaTyuMk NaMeHW, MOXeT Tawke BKIouaTb
ycunuTenb 1 pene AN Nepefaus  CUrHana, BCTpavBaeMble B KOPMyC AeTekTopa WM ycTaHaB/uBaemble B
nporpaMMHbIi 610K.

3.24 patunk nnamenn (flame sensor): MepBu4HOe yCTPOWCTBO fleTekTOpa N1ameHm, hnkcupyoLiee Hanu-
yne nnameHu.

Mpumepsbl

OnTunyeckne gaTUYUKN, NNaMEHHbIEe 3NeKT poAbl (NNaMeHHble CT epXHK).

3.25 Bpema 6n10kupoBKku npu npekpaweHun ropeHus (flame failure lock-out time): Mepuoa BpemeHu
MeX/y CUTHa/ioM, yKa3blBaloL M Ha OTCYTCTBUE NamMeHn B ropesike, n 6,10KMPOBKOV cucTem reHeparopa.

3.26 npepen socnnameHerus (flammability limit): HuxHAA (HUXHWIA Nnpefen BoCcn/iaMeHEHUS) N BEPXHASA
(BepxHUii npegen BocnaameHeHns) rpaHmnLbl KOHLEHTpaL MM napos TONAMBa UAW rasa B BO34yxe, Npu KOTOPOW
BO3HMKAET BOCM/IaMeHeHne roptoyeli cmecu.

MpumeuyaHns

1 MNpepaensl BOCN1aMeHEHNS 3aBUCAT OT XMUMUYECKUX CBOWCTB, TeMNepaTtypbl, AaBEeHUs, TOPIOUNX CMecell 1 aHep-
M BOCNIaMEHEHUS.

2 Mpegenbl BocniiaMeHeHnst 06bIYHO BblpaXatTcs B BUAE NMPOLEHTOB (06bEMHON [0NEBOI KOHUEeHTpaumn) [28].
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3.27 npockok nnameHu (flashback): CmeweHne cpoHTa nnameHun BO BHYTPEHHIO MOMNOCTb rOPesnku,
BbI3BAHHOE CHWXEHWEM CKOPOCTU Mojayv ra3oBo34yLHO CMEeCH HKe CKOPOCTU pacnpoCTPaHeHWs naaMeHu.

3.28 pama (frame): C60pHast KOHCTPYKUNS CBAPHOro UAKM APYroro Tuna, Ha KOTOpPOW ycTaHOBNEH LKad
BO/JIOPOZHOTO reHepaTopa, ero 060py0BaHne n KOMMNOHEHTbI, o6ecneunBaroLLas UKcaLmnio MecTonoN0OXeHUs
060pyA0BaHNA, YCTONYNBOCTb Y HAAEXHOCTb YCTAHOBKM.

3.29 cuctema nepepabotkn Tonnusa (fuel processing system): Cuctema katanuTUYECKUX UMM XMMU4Yec-
KMX peakTopoB, npeobpasyoLnx nogaBaeMoe TONJUBO B Fa30BYH0 CMECH, HACbILEHHYI0 BOAOPOAOM C 3afaH-
HbIM COCTaBOM 1 NapameTpamu.

3.30 pexum 6oraTtoii roptoueli cmecu (fuel-rich condition): Cmecb Tonnnea 1 Bo3gyxa, B KOTOpPOi coaep-
aHue TonNnBa NpeBbIaeT CTEXMOMETPUYECKYIO KOHLEHTPALLMIO CMECH.

MpumMmeuyaHune — Pexum 6oratoii ropiodeii cMecu NpUMEHSIETCS B TeX Cyyasx, Korga Heo6XxoAnMmo nosHoe
OKWC/NEHVE KWC/IOPOAOM BO34yxa (Hanpumep, B KaTa/IMTUYECKOM YAaCTUHHOM OKUC/IEHWUW, CENEKTUBHOM OKWUCIEHUN WN
aBTOTEPMa/IbHbIX peakTopax).

3.31 cuctema 6oratoii roptoyeit cmecu (fuel-rich system): Cuctema, onepupytouiasn c 6oratoii roptoyei
CMECLIO.

3.32 ywep6 (harm): TpaBma unu yuwepb 340p0BbI0, a Takke ylwepd MMyLLecTBY WAW OKpyxXatLei
cpege [33].

3.33onacHocTb (hazard): MoTeHUManbHbIA NCTOUYHNMK yLLepba.

MpumeuyaHune — TepMUH «ONACHOCTb» MOXET ObITb OrpaHnyeH onpepesieHnem 415t 0603HaYEHNA NCTOUHMKA
WM NPUpOAbl BO3MOXHOrO yuiepba (Hanpumep, OMacHOCTb MOPAXEHUSI 3/1EKTPUYECKUM TOKOM, OMacHOCTb paspylue-
HUA. ONacHOCTb MNopesa, ONacHOCTb OTPaB/IeHNs! TOKCUYHLIMU BeLLeCTBaMu, ONacHOCTb BO3rOpaHusi, ONacHoOCTb 3aTorn-
nenus) [33].

3.34 onacHas 30Ha (hazardous area): 30Ha, B KOTOPOI NPUCYTCTBYET UIN MOXET NPUCYTCTBOBATb B3PbIBO-
onacHas rasoBas cpefa B KonmnyecTBax, TPebyLWwmnx NPUHATUSA cneunasnbHbiX Mep NPegoCTOPOXHOCTY M NpuMe-
HeHus cneymanbHoro obopyaosaHua [35].

3.35 onacHoe ycnosue (hazardous situation): O6¢cToATENLCTBO, NPU KOTOPOM AOAN, UMYLLLECTBO M OKPY-
Xawuiasa cpega nogBepxeHbl 04HON nan 6onee onacHocTu [33].

3.36 nepuop BocnnameHeHus (ignition activation period): Nepunog BpemMeHu, B TeUeHne KOTOPOro npounc-
XOAWUT BOCMN/IAMEHEHUE, T. €. MeXAy NpMBeAeHeM B eiCTBME OCHOBHOTO ra3oBOro k/flanaHa u npekpaweHnem
1MCcnonb30BaHUsA CpeAcTB BOCNaMeHEHMs.

3.37 aBapus (incident): CobbiTue nnu Lenoyka cobbITUIA, KOTOPbIE MOTYT NPUBECTHU K yLLepby.

3.38 npomblwneHHbln (industrial): TepMUH, OTHOCALWMINCSA K UCNONBb30BaHUIO BOAOPOAHBIX TeHepaTopoB
KBa/IMMLMPOBaHHbIM OMNbITHEIM NEPCOHAIOM B NPON3BOACTBEHHO Cpeje N Ha NPOMbILLIIEHHOM NpeanpuaThn,
HanpuMMep Ha XMMUYeCKOM 3aBOJe WU/N B LuaxTe.

3.39 Tonnueo, nogaBaemoe B reHepatop (inputfuel): Xumnyeckoe Bel,ecTBo, NojgaBaeMoe B BOJOPOS-
HbIl reHepaTop B KaYeCcTBe peareHTa UM aHeproHoCnTeNs, 06bIYHO CoCcToALLEe U3 YINEeBOL0POAOB (MPUPOAHBIi
ras u ap.), CnMpToB NN APYTUX OpraHNYeckux coeuHeHuN.

3.40 NCTOYHUMK BOCN/IAMEHEHUA Nynbcupytowero gelictems (intermittent pilot): ictouHnk Bocnname-
HWA. KOTOPbI/i aBTOMAaTU4YeCKN BO3HMKaeT B Hayase paboTbl OCHOBHOW ropesiku, ocTaeTcsi TOpsiLlMM B TeueHune
Kaxgoro paboyero nepuofa n aBToMaTuyeckn 3atyxaeT nNpu 3aBepLueHnmn paboyero Lukaa 0CHOBHON ropesku.

3.41 NCTOYHUK BOCN/SIaMeHeHNsa npepbiBHOTO geicTteua (interrupted pilot): McToYHUK BOCnaMeHeHNs,
KOTOPbI aBTOMaTMYeCK/N BO3HUKAET 40 NOAAUYN TONINBA K OCHOBHO ropesike n aBTOMaTuyeckn 3atyxaeT nocne
yCTaHOBJ/IEHUSI OCHOBHOTO M/1aMeHMN.

3.42 nonynpombiwneHHsbl i (lightindustrial): TepMuH, oTHOCALWMIACA K NCNONb30BaHMNIO BOAOPOAHOrO re-
HepaTopa nepcoHasioM, MMerLW M HenpodeccMoHaibHble HaBblkM ¥ KBannduKaLlmio, onbiT B CMEXHbIX OTpac-
NAX AeATeNbHOCTN C OTPaHUYEHHbIMW CPeACcTBaMMU KOHTPOSA, HanpUMep Ha NPOMBbILLIIEHHbIX NPEANPUATUSX MO
NPOU3BOACTBY KOMMbIOTEPOB U 3/IEKTPOHUKM.

3.43 ra3bl NpoAenbHbiX KoHUeHTpauui (limit gases): Fasbl 418 TeCTOB U UCNbITaHWiA, MMetoLne npe-
[eNbHYI0 KOHLieHTpaLuio BoCcnaaMeHns. npejHasHa4YeHHble 4151 TPOBepPkn paboTbl CIPOEKTMPOBaHOro o6opyno-
BaHus.

3.44 6noknposka (lock-out): BesonacHoe BbIK/IlOYEHWE, MPU KOTOPOM CUCTEMA NEPEXOAUT B IHEPrOHe3a-
BMCMMOE U/IN 3HEPro3aBNCMOe COCTOSsHME 6/I0KMPOBaHUS.

3.45 HUxHW npepen B3pbiBaemocTun [HMB] (lower explosive limit, LEL): KoHueHTpauns B3pbIBOONACHO-
rorasa wav napa B BO3fyXxe, HWXe KOTOpOil ra3oBas cpeja fB/AeTCA HeB3PbIBOONACHOIA.
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3.46 nepnopj yctaHOBNeHNA OCHOBHOro nnameHu (main flame establishing period): BpemeHHol nepuog
MeXAy MOMEHTOM NpuBeLeHNs B f,eliCTBMNE CPefCTB BOCN/1aMEHEHNS OCHOBHOIO M/1aMeHU FOpesiku 1 CUTHanom,
yKasblBalLMM Ha yCcTolumBYyto ee paboTy.

3.47 BeHTUNAUKA (ventilation): Bo3gyxoobMeH, OCyLLeCTBASEMbI C MOMOLbI0 YCTPONCTB, KOTOPbIE ero
OCYLLeCTBASAT, HanpuMep BEHTUNATOPOB, U MpeAHa3HauYeHHbI 4158 Nnojayn CBeXero Bo3gyxa B 30HY BEHTU-
nauum.

3.48 6e3onacHas 30Ha (non-hazardous area): 30Ha, B KOTOPOI KO/IMY4ECTBO B3PbIBOOMNACHOI cpefbl He
TpebyeT NPMMEHEeHNs cneunanbHbiX Mep NPefoCTOPOXHOCTH, YCTAHOBKM U NCMO/Ib30BaHNA COOTBETCTBYHOLLEr0
o6opyaoBaHua

3.49 aHeproHe3aBucumasn 61o0kmposka (non-volatile lock-out): BesonacHoe Bbik/lOYEHUE CUCTEMbI, NOC-
/e ocyLLecTB/IeHUSA KOTOPOTro MOBTOPHbINA 3anyCck ee BO3MOXEH TO/IbKO BPYYHYI0, 6€3 NpUMEHEHNS Kaknx-nmbo
APYTUX CPeacTB.

3.50 HopManbHbIN pexum paboTbl (normal operation): CTaHgapTHasa cuTyauus, npy KoTopoii o6opyaoBa-
Hue paboTaeT C pacyeTHbIMU NapaMeTpamu

MpunmeyaHunsn

1 He3HaumTenbHble BbIGPOCHI rOPHOYEro MaTtepuana MoryT ObiTb YacTbi0 HOPMasIbHOro pexuMa paboTbl, ecnm 310
He BNMseT Ha 6e30MacHOCTb paboTbl YCTAHOBKM.

2 HeuncnpaBHOCTU (Takue, kak MOSIOMKM HACOCHbIX KilanaHoB, diNiaHLEeBbIX MPOKNALoK WM pas3nvBbl, OTHOCSLLVE-
CA K aBapuiiHbIM cUTyaumam), KoTopble TPebylT CPOYHOTO PEMOHTA U GI0KMPOBKM, HE OTHOCATCA K HOPMaslbHOMY
pexumMy paboTbl, HO U HE CUATAKTCA KaTacTpPoOUIYECKUMU.

3 HopMmasibHbIli pexxum paboTbl BKIOUAET NpoLiecc 3anycka U 0CTaHOBKM.

3.51 pexum pab6oTbl (operating mode): 3agaHHoe ycnoBue (CocTosiHNE) (PYHKLMOHUPOBAHUS CUCTEMBI.

3.52 ykomnnekToBaHHbIN 610K (packaged unit): Mnatdgopma nnu wkad, cogepxalinii KOMNOHEHTbI CUC-
TeMbl, COGpaHHble Ha NPeANnpPUATUN-U3roTOBUTENE N NpefHa3HauYeHHble A1 COBMECTHOM paboThl.

3.53 pa3pewnTenbHbIi pexum (permissive): YcnoBue B NocnefoBaTeIbHOCTH IOTMYECKUX ONepauuii,
KOTOpPOe [0/KHO 6bITh Y0BNETBOPEHO Mepej TeM, Kak NnocnefoBaTeNlbHOCTL NepeifeT B cneayoLlyto gasy.

3.54 nctoyHuk BocnnameHeHus (pilot): ICTOYHUK N1aMeHN MeHbLIero pa3Mepa Mo CpaBHEHMWIO C OCHOB-
HbIM N1aMeHeM, UCMNO/b3YeMblii 418 BOCN/1aMEHEHNA OCHOBHOW rOpesiku nav ropenok.

3.55 ycTpOMNCTBO KOHTPONSA OTK/IOHEHUS AaBNeHns B Tennoo6meHHUKe (pressure gradient monitor):
MpefoxpaHnTenbHOe YCTPOWCTBO, yCTaHOB/IEHHOE HOPOCPEACTBEHHO B TEM/IO0OMEHHUKE A1 KOHTPOJIA NpoTeka-
HUS TENN00OMEHHbIX MOTOKOB U U30aupylolLee TeNN1006MEHHUK B MOMEHT, KOrga nepenaj AaBneHns Mexay
NoTOKaMM CTAaHOBUTCS MeHbLUIEe MUHUMAasIbHOro 3ajaHHOTO MOPOrOBOro 3HAYEHUS.

MprumeuaHne — YCTPOICTBO KOHTPONSA OTK/IOHEHUS AaBfeHUS MOXET WCMOMb30BaThCA A1 3aLnTh
KauyecTBa BOAbl, NPUrOAHON ANA GbITOBLIX HYXZ, OT 3arpsA3HAIOWMX NpUMEceid, HanpuMep TOKCUYHBIX OXIaXAatoLLmx
XULKOCTEW.

3.56 nepuog npoAyBku (purge time): Mepuof, B TeYeHNE KOTOPOro BBOAUTCA BO3AYX A/19 yAa/eHUs oc-
TaBLIUXCA TON/IMBOBO3AYLUHbIX CMeCel AN NPOAYKTOB CropaHusi B 30HaxX CropaHns 1 AbIMOBbIX KaHanax.

3.57 nupocopHblii maTepuan (pyrophoric material): MaTepnan, cnoco6HbIi caMOBOCNNAMEHATHCA NpU
KOHTaKTe ¢ BO34yX0oMm [22].

3.58 BpemsA 610KMPOBKM NpM NpoaBaAeHUN oTkasa (reaction failure lock-out time): BpemeHHo neprog,
Mexay MOMEHTOM 06HapyXeHNs 0Tka3a 1 aBToMaTUYeCKNM BbIK/TIOYEHUEM Nofayun TONAmMBa B pexume obegHeH-
HOVi roptoyeil cmecu nan aBToOMaTNyeckum OTK/IIOYEHNEM NOAAYMN BCEX peareHToB B pexvmMe 60raToii ropioyeit
cMecu B npoLecce 6/10KMPOBKN.

3.59 npoaoMXKUTENbHOCTbL BO3A4ENCTBUA 0TKasa (reaction initiation failure time): BpemeHHoli nepuog,
B TEYEHWEe KOTOPOro oTka3s 6bls1 06HapYXeH 1 OCyLLeCTB/IEHO aBTOMAaTUYeCKOe BbIK/II0YEHUE nojaymn Tonansea B
pexume 06eHEHHOI roptoyeli cMecu Unm aBTomaTmyeckoe OTKKUYeHEe Nofayun BCex peareHToB B pexumMe 6ora-
Toli roptoyeli cmecu

3.60 Bpema noBTOpeHus uukna (recyclo time): BpemeHHO! nepuog Mexgy CuUrHanamyu OTKIIOYEeHUS
nojauv Tonamea nocse npekpalieHns ropeHns ni1aMmeHn 1 Havyasaom HOBOI NpoueAypbl 3anycka reHepaTopa.

3.61 noBTOpPHbIM LMK (recycling): Mpouecc, c NOMOLLY b0 KOTOPOro, BCe[ 3a HeygayHblM 3anyckom BO-
[OPOAHOrO0 reHepaTopa, ocyL,ecTBAAeTCS MOBTOPHAs NOMbITKa 3anycka.

3.62 HopmanbHble ycnosusa (reference conditions): Ycnosusa nsmepeHus obbema rasa, npuBefeHHble K
Temnepatype 15 °C nabconoTHomy gaBneHuto 101.325 klMa.

3.63 HopmanbHble ra3sbl (reference gases): VicnbiTaTesbHble rasbl A1 NPOBEPKN 060pyA0BaHNSA B HOP-
MasibHbIX YCNOBUSAX.
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3.64 noBTOpHOE BOCN/amMeHeHue (reignition): Mpouecc, C NOMOLL b KOTOPOrO, BC/es 3a nocTynieHnem
CMrHana o 3aTyxaHun naaMeHu, ycTPOoiCTBO BOCN/1aMeHEeHNS NMOBTOPHO NPMBOAUTCS B AelicTBMe 6e3 npepbiBaHNA
nogayun TONMBHOrO NOTOKA.

3.656bITOBOV (residential): TepMUH, OTHOCALLMIACS K UCNONb30BAHMIO BOLOPOAHbLIX TEHEPaToOpoB He KBanu-
(hULMPOBaAHHBIMM CNELUanNCTammn B HaCTHbIX XWU/bIX MOMELLEHUAX.

3.66 BpemMA oTkNMKa cucteMsbl (response time): BpemeHHoli neprog, Heo6xoAnMbIA ANs nepexona BoA0-
poAHOro reHepatopa U3 o4HOro 3afjaHHOro pexumMa B Apyrow.

3.67 puck (risk): CoyeTaHne BeposATHOCTU yuiepba 1 ypoBHA ero cepbe3HocTn (33).

3.68 aHanus pucka (risk analysis): Cuctematnyeckoe ncnonb3oBaHme nmeroLeiica nHpopmauum ansa on-
pefeneHns onacHocTel U cTeneHn pucka cepbe3Hoctn [33].

3.69 oueHka pucka (risk assessment): Mpouecc, COCTOAWMIA U3 aHanM3a pucka nu onpefeneHuns cTeneHn
pucka cepbe3HocTu [33].

3.70 onpepeneHne cteneHn pucka (risk evaluation): NMpoueaypa, 0CHOBaHHasa Ha aHann3e pucka c ue-
Nblo onpefesieHnsa ero 4onycTMMocTu, cepbe3HocTu [33].

3.71 3awuTa (safeguarding): Ha6op gelicTBuii cucteMbl ynpaBieHUss, OCHOBaHHbI HA COGOAEHNN TEXHO-
NIOTMYEeCcKOro npouecca 1 Haue leHHbI Ha npegoTBpaLLeHne TEXHOMOTMYEeCKOro pexmnma, KoTopblii MOXeT 6bITb
onacHbIM 411 NepcoHana, NnpeanpuaTAS, NPOAYKL MM NN OKpYyXaloLw el cpeabl.

3.72 aHann3 6e3onacHoCTn U HagexHocTu (safety and reliability analysis): JokyMeHTanbHO ohOpMIEH-
HbI U CUCTEMATN3NPOBaAHHbI HA60P AeliCTBUIA, HaLle/IeHHbI Ha 06HapYXXeHVe 1 OLeHKY MOTeHLManbHOR Hencn-
paBHOCTU NpoayKuum/npoLecca n pesynbTaToB BO3AeliCTBUSA 3TOW HEMCNpaBHOCTH, onpejeneHne mep. Heob6xoan-
MbIX 419 NUKBUAALUW UNN COKPALLEHUSA pUCKa HaHeceHus yuwepba, BO3HMKAIOLLETO B CBA3MN C NOTEHLMaNbHOM
HencnpasHOCTbLIO.

3.73 6e3onacHoe oTknto4yeHune (safety shutdown): Mpouecc, cnegywWwmnin HesameLNUTENbHO 3a CUTHA-
7IOM 3alUTHOTO yCTpOKCTBa UNN 06HaPYXeHNEM OLNGKN B CUCTEME YyNpaB/IeHNsA, KOTOPbI BbIBOAUT CUCTEMY U3
paboyero pexvma, 3akpbiBaeT 3anopHble ra3oBble kanaHbl M OTKIOYaeT YCTPONCTBO BOCM/IaMEHEHUS.

3.74 aBTOHOMHbI 610k (selfcontained unit): LLleNOCTHbIN 1 HE3aBUCUMBbIA GNOK.

3.75 cyuecTBEHHOCTb (Severity): KauecTBEHHOE U3MeHeHune cutyalnn, KoTopoe MOXeT CBUAEeTeNbCTBO-
BaTb O BO3HWKHOBEHUWN OMACHOCTMW.

3.76 ncxofHoe nonoxeHune (start position): MonoxeHne, ykasbliBalLllee Ha TO. 4TO CUCTEMA He HAXOAUT-
CSl B pexumMme 6/10KMPOBKU, ellje He NoNyynna CUrHan 3anycka u He MOXeT NepeiTy B LMK 3anycka.

3.77 napoBoil pudopmuHr (steam reforming): KoHBepcusa yrnesogopoga ¢ BOAON AN NponU3BOACTBA
BOAOpOAa C nogayeil aHeprum, 06bIYHO C UCMONb30BaHMEM KaTanusartopa.

3.78 ucnoiTatenbHble rasbl (testgases): [asbl, NpefHa3HavYeHHble N8 NPOBEPKN pabounx xapakrepuc-
TMK 060pyAOBaHUSA, NCMOMb3YHOLLEr0 FOploYNe rasbl.

3.79 gonycTumsblii puck (tolerble risk): Puck, KoTopblii cuntaeTca 4ONYCTUMbIM MPU faHHbIX 06CTOATENb-
cTBax Ha OCHOBe TeKyLlinXx oueHok 6eszonacHocTu [33].

3.80 nepexogp (transition): Mpouecc, NpM KOTOPOM BOLOPOAHLIV reHepaTop MeHseT 04uH pabounii pexmm
Ha ApYyrow.

3.81 Bbicwwnii npegen B3pbiBaemocTun [BMB] (upper explosive limit. UEL): KOHUeHTpauus roptoyero rasa
1nn napa B BO3Jyxe, NpeBbillaloLLan KoHLeHTpaLuio, Npy KOTopoli ra3oBas cpefa fBAseTCs B3PbIBOONACHOMN.

3.82 aHepro3aBucumasn 6 n1okuposka (volatile lock-out): BesonacHoe Bblk/1lOYEHNE CUCTEMbI, MPU KOTO-
pPOM BO3MOXEH ee NMOBTOPHbIN 3anyCck BPYYHYIO MU MyTEM NMPUMEHEHUs 4OMOTHUTEbHbIX CPEACTB AN Nocneay-
0L ero BOCTaHOB/IeHNs paboTbl reHepaTopa.

3.83 cuctema BogonoAroToBku (watertreatmentsystem): Cuctema, npefHasHayeHHas 4Nsa NoAroToBKN
1 OYUCTKM 060POTHOI 1M BHOBb f06aBNsieMOli BOAbI, UCNOJIb3yeMOii B paboTe BOJOPOAHOTO reHepaTopa.

4 Be3onacHocTb. TpeboBaHUA U 3aWUTHblE Mepbl

4.1 AHanus3 6e30MacHOCTM W HaAEXHOCTKN

M3roToBuUTENb AO/KEH NPOAEMOHCTPMPOBATL, YTO aHanM3 6e30MacHOCTU U HaAeXHOCTU 6bin npoBefeH
B COOTBETCTBUM C HOpMamu (52). [61] nan aHanorMyHbIMU HOPMATUBHBIMU LOKYMEHTaMW.

M3roToBuTE b AOMKEH rAPaHTUPOBATL, YTO

- BCE BO3MOXHbI€ OMacHOCTU 1 ONacHble YC/I0BUSA, CBA3aHHbIe C BOLOPOAHbIMY reHepatopamu B TeYeHue
BCEro CpoKa WX aKcnayaTaumnmn, 6biam ycTaHOBAEHbI;

- PUCK KaXA0W N3 3TUX ONaCHOCTEN Bbl1 OLLEHEH B COOTBETCTBUM C HALMOHAIbHBIMU W/IN MEXAYHAPOAHbIMU
Hopmawmu [23]. [63]. [66];
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- PUCKM B NpoLLeCcCe NPOEKTUPOBAaHMUS GblIN YCTPAHEHbI UW CHUKEHbI, HACKO/IbKO 3TO BO3MOXHO (Mpenmy-
LLeCTBEHHO NyTEM NPOEKTUPOBAHUS N KOHCTPYMPOBAHUSA C yueToM TpeGoBaHuii 6e30nacHoCTy);

- He06X04MMble 3alNTHbIE MEPbI OTHOCUTESIBHO HEYCTPAHUMbIX PUCKOB 6bI/IM NPUHSATLI, BKOUas o6ecne-
yeHne 060pyA0BaAHUA NMPEAOXPAHUTENBHLIMU 1 3aLWUTHLIMMW YCTPOCTBAMMY;

- 6bIIV NPUHATBLI MePbl N0 MH(DOPMUPOBAHUIO NO/Ib30BaTe el 0 N06bLIX AONONHUTE LHLIX Mepax 6e30nacHo-
CTU. KOTOPble MOTYT NOTPe6oBaTLCA NPK yCTAHOBKE 060PYA0BaHMS.

4.2 TexHuyeckoe onucaHuve obopynoBaHus

4.2.1 Cuctema nepepaboTkn Tonamea

BopopoaHbiii reHepaTop Ao/KeH 6bITb 060pyA0BaH CUCTEMON NnepepaboTkm Tonamnea.

TexHonorns nepepaboTku TONANBA JO/KHA BK/IOYATb ClegyloLwme atans:

- 0YMCTKa TOM/IMBA, KOTOpPasi MOXeT COCTOSATb U3 hunbTpaLum n gecynbypusaunnm;

- nepBUYHas KOHBEpPCUSA, B NpoL,ecce KOTOPOI TONAIMBO BCTynaeT B peakunio c obpasosaHnem Bogopoaa,
[ABYOKMCHY yriepoja v OK1ucKu yrinepoga nyteM naposoro pugpOpMuHra, aBToTepMmnYeckoro pucpopmMuHra, kKatanmtu-
4eCKOro Wan HekaTasIMTNYECKOro YaCTUYHOTO OKUCIEHUS;

- KOHBEPCMA BOAAHOIO napa, B NpoLecce KOTOPOW OKUCH yrnepoaa BCTynaeT B peakuuio C napom C Bblgene-
HUeM BOL0pPOAA;

- 0YMCTKa, NPV KOTOPOW U3 ra3oBOli CMeCK, HaCbILEeHHO BOLOPOAOM, YAANATCA OCTaTOYHbIE NPUMECH;

- foBefeHne 3alaHHblX NapameTpoB ra3oBoi cMecy No TeMnepaType U BAaXHOCTN A0 YPOBHA, NOAX0ASA-
wero ANns ycTpoicTea, NCNOMb3yioLero BOAOPOA;

- JOXUraHve ocTaTOYHOrO rasa, B npoLecce KOTOPOro He BCTyMuBLUEe B peakLnio TOMINBO N HENCMNO/b30-
BaHHbI BOAOPOA CXKUralTCA KaTaNnTUYeCKUM UM HeKaTanuTUYeckum cnocobom nepes Bbi6pOCOM B OKPYXato-
wyto cpeay.

4.2.2 Cuctema KOHTpoOa paboyoit cpenbl

BoaopoaHbIvi reHepaTop Ao/KeH 6bITb 060pyA0BaH CUCTEMON KOHTPONS paboyeii cpeabl.

Cuctema KoHTpona paboueli cpefbl 4OMKHA NU3MEPATbL, NPUBOAUTL B HYXXHOE COCTOSIHWE, perynvposaTtb
AasneHne paboyeii cpefbl, MCNONb3yeMO BOAOPOAHbLIM reHepaTopoM. Pabouas cpefa MoxeT 6biTb B BUAE;
peareHTa, Takoro kak Bo3ayx (OKCcMAaaHT), TONANBO, BOAA, NPOMEXYTOUYHOro NpPoAyKTa UM 0TXO0L0B, Hanpumep
WHEPTHOrO ra3a n TeNI006MeHHbIX XuAKocTel (Boga, Macno). Cuctema KOHTpons padoyel cpefbl MOXET BK/IO-
YyaTb KOMMJIEKCHble NOACUCTEMbI, TaKNe Kak NapoBble reHepaTopbl, KOMNPECCOopbl, CUCTEMbI BOA006PaboTku 1 gp.

4.2.3 Cucrtema TepMOKOHTPONA

BoaopoaHbIii reHepaTop A0/HKeH 6bITb 060pyA0BaH CUCTEMOW TEPMOKOHTPOIA, 06ecnevynBatoweli oteeae-
Hue Tennapfns noAfepxaHus Tennosoro pasHosecus. Cuctema TEPMOKOHTPOIA MOXET TakKXe oCyLecTBNATb
BO3BpaT M36bITOYHOrO Temnaa 1 cnocobcTBoBaThL HarpeBy 6/10ka BO Bpems 3anycka reHeparopa.

MpumeyaHne — Cucrtema TEPMOKOHTPONSA MO3BO/MISSET ONTMMU3MPOBATL OpraHuM3auuio  TenjoobmeHa
1N MaccoobmeHa B LieNsiX MUHUMKU3aLmMmn noTepb Npu oxnaxaeHun n HarpesaHnu, a Takxke MMHUMU3NPOBATbL SHepPreTn-
yeckne noTepu, 06beAuHAS ropsiuve U XONOoAHble TEXHOMNOrMYeckne MoTOKM TepMoAvHaAMUYECKN 3DEKTUBHLIM
cnoco6om, yMeHbLlaTb BOAOHOTpeﬁﬂeHMe.

4.2.4 ABTOMaTMyeckaa cuctema ynpasieHunsa

BopopogHbili reHepaTtop ob6opyayeTcs aBTOMaTuyeckoli CUCTEMO ynpaBieHNs TeXHON0TMYeCcKuMm npo-
ueccamu, perynupytouieii spdekTMBHoe B3auMo4eincTBme BCEX KOMMOHEHTOB /1 NOAAEPXaHUSA TEXHO0TnYec-
KX napaMeTpoB B npejenax, 3afaHHblX M3roToBuTeIeM reHepaTtopa, 6e3 BMellaTeibCTBa oneparopa.

MpumedyaHune — ABToMaTnyeckan cuctema ynpasieHUss TEXHOIOrMYECKUMU NpoLLeccaMmm MOXET coepxaTb
MexaHu4veckune, rugpasnnyvyeckne, nHesMaTndyeckmne, asieKTpnyeckue, 3/1eKTPOoHHbIe, NpPOorpaMmmMHO-3/1EKTPOHHbIE 3/1€e-
MEHTbl 1 3/1EMEHTbI KOMMbIOTEPHOrO NPOrpaMMHOro 1 annapaTHOro obecneyeHuii.

4.2.5 DnekTpuuyeckan cuctema

BopopogHbili reHepatop o6opyayeTcs afIeKTpUYecKoli CUCTEMON. DeKTpuyeckas cuctema MoXeT cofep-
XaTb Lenu v yCTpoiicTBa, peryanpytolne n pacnpejensioline 3/ieKTpuyeckyro aHepro B BOAOPOAHOM reHepa-
Tope.

4.2.6 Pama 1 wkad

BofopoaHblil reHepaTop ycTaHOBANBAETCA Ha pame U1, Npu Heo6xo4MMoCTy, 3awmaeTca Wwkapom.

B wkadhax MoxeT 6bITb yCTaHOB/IEHA €CTeCTBEHHAA UIN UCKYCCTBEHHAsA BeHTUAsaLms, obecneynsaoLas
LMPKYNSALKIO BHELIHEro BO3yXa BO BHYTPEHHNE OTCEKN U yAaneHne n3bbiTOYHOro Tenna, onacHbIX AbIMOBbIX
rasos v nNapos.
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4.2.7 CoegnHuTenbHblli TpybonpoBoa

BofopoaHbIii reHepaTop MOXeT coepxaTtb TpyObl, COeAUHEHHbIE MyddTaMn 1 PUTUHraMn. B yacTHOCTH,
BOJOPOAHbIN reHepaTop MOXeT coAepxaTb CUCTEMY BbIGPOCA OTXOAALLNX AbIMOBbLIX Fa30B UM TPYy60NPOBOAHYHO
cucTeMy nofgayuun pabouyero npoAykTa, npegHasHavyeHHyo Ans paboyeii cpefbl, cogepxalleli rasoo6pasHblii Bo-
[0pOoA. KKOHEYHOMY NoTpebuTento NnpoAykTa (Hanpumep, A1 IHEePreTMYeckoi yCTaHOBKN HA TOM/IMBHbIX 3/1EMEH-
Tax Uan cMcTeMbl KOMNPUMUPOBAHUSA, XPaHEHUSA Y TPAHCNOPTUPOBaHMA BOAOPOAA).

4.3 Ycnoeus akcnsiyaTtauuu U cogepxanHus o6opyaosaHus

4.3.1 O6wme nonoxeHuns

BoaopoAHbIv reHepaTop U 3alUTHble CUCTEMbI JO/KHbI ObITb CNIPOEKTUPOBaHbI Y CKOHCTPYMPOBAaHbI TakUM
o6pasom, 4To6bl OHY GbIIN paboTOCNOCOOHBIMU B yCN10BUAX, 0603HaYEeHHbIX B 4.3.2 — 4.3.8.

4.3.2 NoTpebnaemasn anekTpuyeckas aHeprusa

MoTpebnsemasn anekTpuyeckan aHeprus BOLOPOAHONO reHepaTopa fo/)XHa COOTBETCTBOBATb TPe60BaHMAM
ANA yCTaHOBOK NPOMbILLIIEHHOTO NMpUMeHeHus [38] nnm 66ITOBOTo, KOMMEPYECKOTO M NOJTYNPOMbILLIEHHOTO MPU-
MeHeHus [39]. B cnyyae 0co60ro MCTOUHMKA 31EKTPUYECKON 3HEPrMmn, Hanpumep TONIMBHOTO 3/1eMeHTa, NoTpe6-
nsemas anekTpuyeckas aHeprusa BOAOPOLHOIO reHepaTopa A0/HKHA COOTBETCTBOBATbL Tpe60BaHUAM, YCTaHOB/EH-
HbIM U3roTOBUTENEM.

4.3.3Ycnosua akcnnyataumm

B TexHMyeckoi AOKyMeHTaLuy Ha nocTaBiseMoe 060pygoBaHue ¢ y4eTom Tuna BOLOPOAHOr0 reHepaTopa
N3roToBUTENb [AO/KEH yKa3aTb YC/I0BUA IKCNayaTaunm:

- TN MCNOb3YyeMOro NOMeLLeHNs 1 NpunerawLLein TepputTopum;

- MakCuMasibHyI BbICOTY Haf ypOBHEM MOpPS, NPy KOTOPOI BOAOPOAHbIN reHepaTop obecneynBaeT 3agaH-
Hble XapaKkTepucTuku;

- Anana3oHbl TeMMepaTyp oKpyxatwLeli cpefbl 1 BAaXHOCTW BO3AyXa, NPY KOTOPbLIX BOJOPOAHbLINA reHepa-
Top paboTaeT, obecneunBas 3aflaHHble XapakTepuUCTuKu;

- celicMMnYecKyto 30Hy, B KOTOPOI BO3MOXHA 3KCnayaTauns BOAOPOAHOr0O reHeparTopa;

- BO3MOXHOCTb 3KCnyartauuv BOAOPOAHOIO reHepatopa B OnacHbIX 30Hax;

- BO3MOXHOCTb 3KCnayatauum BOLOPOAHOIO reHepaTopa B YC/I0BUAX 3arpsA3HEHHOl oKpyxatowel cpesbl
(MbINb. coNb, AbIM U KOPPO3UOHHbIE rasbl);

- PUCK BO3rOpaHus nNpu UCMnosib30BaHNN BHE NOMELLEHNS.

4.3.4 NcxopHoe TONNNBO

B TexHnyeckoi AOKyMeHTauumn Ha nocTaBiseMoe 060pyoBaHue ¢ y4eToM Tuna BOLOPOLHOrO reHeparopa
N3roTOBUTEb JOIKEH YKa3aTb NpefesibHble XapakTepuCcTUKN N XapakTepPUCTUKN Nodayn NCXOAHOro ToNnea, npej-
Ha3Ha4YeHHoro Ana UCcnoab3oBaHnsA B BOAOPOAHOM reHepartope.

4.3.5 Boga

B TexHMuyeckoil foKyMeHTaL M Ha nocTaBisiemoe o60pyJoBaHve C y4eToM Tuna BOAOPOAHOro reHeparopa
N3roTOBUTE b AO/DKEH YKa3aTb KAYeCTBO M XapakTepucTuku nogayv BoAbl, npeAHasHayeHHoN ANa UCnob3oBa-
HWS B BOLOPOAHOM reHepartope.

4.3.6 Bubpauuns, Ton4yok n ygap

KoHCTpyKLMei BOfOpPOAHOTO reHepaTopa A0/kHa 6bITb NpejycMoTpeHa CnoCco6HOCTb BblAepXVBaTb BO3-
AeincTBme BuGpauun, TONYKOB U yaapHON Harpysku. B npoTuBHOM cnyyae reHepaTop A0/KeH 6bITb 060py0BaH
cpefcTBaMu 3aluTbl OT BO3AENCTBUSA BUOPaLUn, TONYKOB U yAapHOI Harpysku, Bkao4vas npon3soanmbie caMum
reHepaTtopom v ConyTCTBYOLW UM 060pyOoBaHMEM, a TakKe (hU3NYeCKMMy 06beKTaMu. HaxoAsALWMMKUCH B 30HE ero
aKcnayaTaynuu, 3a UCKNYEeHneM celiCMnYecknx TOMYKOB, KOTopble 6yAyT oTAebHO pacCcMOTpeHbl B4.4.3. inA
3TOW Lenm Heo6XxoANMO NPUMEHATL BUOPOYCTOWUMBOE 060pyAOBaHNe, pasmellarb NCTOYHUK BUbpauuv saanu ot
BO/JIOPOZHOrO reHeparopa 1 Cnosb3oBaTb aHTUBUOPALMOHHbIE YCTAHOBOYHbIE NINTLI. I3roTOBUTENb [OSTIKEH
yKkasaTb B TEXHWYECKOI [JOKYMeHTaLmmn Ha 060pyf0BaHme cpefcTBa, KOTopble JO/DKHbI MCNO/b30BaTbCA AN 3a-
WNTbI BOLOPOAHOIO reHepaTopa oT BO3AeicTBNSA BUGpaLumn, TONYKOB U yAApHO Harpy3kun B TeX cnyyasx, koraa
3TO Heo6xoAumo.

4.3.7 Betep

BoaopoaHbIii reHepaTop A0/KEeH NPOATU UCNbITAHUA Ha BO3AeNCTBNE BETPa, onncaHHblie B 5.4.11.

4.3.8 TTorpy3o4yHo-pa3rpy3oyHble paboTbl, TpaHCNOPTUPOBaHNE U XpaHeHue

KOHCTpyKLMSA BOLOPOAHOrO reHepaTopa fo/kHa BblAepXnBaTb BO3AeCTBME TemnepaTypbl TPaHCNOPTUPO-
BaHUA U XpaHeHus B guanasoHe oT MUHyc 25 °C po natoc 55 °C Ha KOpOTKMe Nepuofbl BDEMEHU, HE MPeBbILLAK0-
wue 24 4, ngo 70 °C B COOTBETCTBMM C HOpMamu [38]; A fOMKHbI 6bITb NPUHATHI MEPbLI NPEA0CTOPOXHOCTU AN
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3aluTbl reHepaTopa OT Takoro TemnepaTypHOro Bo3AeiicTena. AnbTepHaTUBHbIe TeMnepaTypHble AnanasoHsbl
onpefenstTCa N3roToBUTENIEM U BK/IOYAIOTCA B TEXHUYECKYIO JOKyMEHTaL W0 Ha nocTaBnseMoe 060pyAoBaHue.

BofopoAHblil reHepaTop Uan Kaxablii ero KOMNOHEHT JO/KEH:

- nepemMelLaTbCA U TPAHCNOPTUPOBATHCA 6Ge30MacHo 1. NpuM Heob6xoANMOCTH, 6bITb 06ecneyeH Npucnoco6-
NIEHUAMU 4719 NOTPY304HO-PA3rPy30UHbIX PaboT, BbINOTHAEMbIX KpaHaMu i agpyrum o60pyAoBaHnem;

- 6bITb YKOMM/IEKTOBAH UM CNPOEKTMPOBaH Takum o6pa3oM, 4Tobbl 06ecneunBanock ero 6esonacHoe xpa-
HeHue (Hanpumep, gocTaTo4yHas yCTONUMBOCTb, CNeyuanbHoe KpenaerHue nT. 4.).

M3rotoBuTenb A0KEH yKa3aTb B TEXHUUECKON AOKyMEHTaLnn Ha nocTasasiemoe 060pyAoBaHue Hamume
cneumanbHbIX NPUCNOCO6AEHNIA 418 NOrPY304HO-Pa3rpPy30UHbIX paboT, TPAHCMOPTUPOBAHNS U XPAHEHUS B TeX
cnyvasx, korga aTo Heo6xoANMo.

4.3.9 TlpoayBKa cuCTeEMbI

OTcek (oTCcekn) reHepartopa, rae n3 coobpaxeHunii 6e30NacHOCTY NOC/E OTKAYEHUSA UM Nepe 3anyckom
TpebyeTca 6e3onacHoe cocTosiHue paboyeli cpeabl, L0MKHbI 6bITb 060pYA0BaHbI CUCTEMON NpoAyBKU. M3roToBu-
Te/b AO/KEH yKa3aTb B TEXHMYECKON AOKYMeHTauunm XxapakTepucTukn cpeacTsa, koTopoe 6yAeT MCMOMb30-
BaTbCA 419 NPOAYBKM, M COOTBETCTBYIOLME NPOLLeAYPbl 4/151 UCKIIOYEHUS OWNGKM onepaTopa BO BPeMS PYYHOIA
npoAyBKu.

4.4 TIpUHUMNBI NPOEKTUPOBAHNSA

441 O6wune TpeboBaHusa

BogopogHbliii reHepatop Ao/keH o6ecneunBaTb yCTAHOBIEHHOE KaYeCcTBO KcnayaTaunm, PyHKLMOHMPO-
BaTb. TPAHCMOPTNPOBATHLCS, MOHTMPOBATLCS, PEry/IMPOBaTLCS, 06CTYXNBATLCA, AEMOHTMPOBATLCA N INKBUANPO-
BaTbCA B 6€30NaCHOM pexvme, UCKIYaloLLemM cUTyaunm, npuBoasLLne K TpagMaM Unu Bpey 340poBbio 06¢/y-
XuBaloLLero nepcoHana.

BoAopoaHbIil reHepaTop f0/HKeH 6biTb CPOEKTUPOBAH, CKOHCTPYMpPOBaH M 060pyA0BaH Takum o6pasom,
4YTOO6bI BbISIN NCKNOYEHBI BCE BO3MOXHbIE PUCKW, BO3HUKAIOLME B CBA3M C 06palleHneMm rasa, XuaKocTu, nbiam n
napa, BblopacbiBaeMbIMy BO BpEMS €r0 IKCMnyaTalum n TEXHNYECKOro 06CNyXMBaHUS NN UCMONb3YEeMbIMU B €70
KOHCTPYKLW.

Mpu pasmelleHUn 1 MapkMpoBKe MecT 3a6opa Npob n mecT BBOAa B Tpy60NpoBOA NPOAYKTa, CoAepXallero
B3pbIBOONACHbIE, OTHEONACHbIE UM TOKCUYECKME XNAKOCTU, LO/MKHbI 6bITb NPUHATHI BCE HEOOXOAUMbIE MEpbI
npeAoCTOPOXHOCTU, NPefYyCMOTPEHHbIE TEXHUKON 6€30MacHOCTH.

DNeMEeHTbl KOHCTPYKL MU, B KOTOPbIX KOHAEHCAT UK APYTe XUuakue npoayKTbl MOTYT CKananmBaTbCs 40 Uan
BO BpPeMSi 3anycka yCTaHOBKM, a Takxe B npoLecce ee HOpMasbHO paboTbl, 4OMXHbI 6bITb 060PYyA0BaHbI cpes-
cTBaMu 4151 6e30nacHoro copoca faB/eHuns, ecnu cylecTByeT NoTeHunanbHas 0nacHoCTb BbiNapuBaHUs XUAKO-
cTn.

XXnakoTonNuBHbIE BOLOPOLHbIE reHepaTopbl 4O/KHbI BK/IoYaTh B ce6sa TexHUYeckoe obecneveHue ans
ynaBnuBaHus, MOBTOPHOro pa6ouero uukna n/mnu 6e3onacHoro yaaneHuns BbiIcBO60XAEHHOT0 XMAKOro TonanBea.
[na npegoTBpalleHuss HeperynnpyeMbix BbIGPOCOB KOHCTPYKLMEe reHepaTopoB A0/KHbI GbITb NPeAyCMOTPEHbI
noAAoHbI AN c6opa NposvBa Uan Tpy6bl € 4BONHBIMU CTEHKAMK, a Takxe yKasaTenn ypOBHS.

Mo BO3MOXHOCTHU:

a) [oCTyMNHble YacTu BOJOPOAHOTO reHepaTopa He J0/DKHbI MMeTb OCTPbIX BbICTYNALW WX YI10B U LIEPOXO-
BaTbIX MOBEPXHOCTEN, CNOCOBHbLIX NPUYNHUTL TPaBMY;

6) BOAOPOAHbIV reHepaTop UM ero YacTu, pAOM C KOTOPbIMU BO3MOXHO ABMXEHWE UM HAXOXAEHMWE N10-
[eit, LOKHbI 6bITb CMPOEKTUPOBAHbI U CKOHCTPYMPOBaHbI TAKUM 06pa3oM, YTOObI UCKIUYNTL HAZTMYME CKOMb3KNX
noBepxXHOCTe, ONAacCHOCTb CNOTKHYTHCA UM BEPOATHOCTb NaAeHNsa NloAeil Kak Ha yKa3aHHble 3/1leMEeHTbl KOHCT-
PYKLUWW, TaK U C HUX;

B) NOABMWXHbIE YACTW BOAOPOLHOIO reHepaTopa f,0/MKHbl 6bITb CPOEKTUPOBaHbI, COGPaHbl M PACMONOXKEHbI
Takum o6pasom, 4To6bl NpefoTBPaTUTL ONACHOCTY, & B TeX MecTax, rie onacHOCTb COXpaHaeTcs, cnegyeT ycra-
HOBUTb OrpakAeHus unmn 3alWuTHble yCTPONCTBa Tak, UTo6bl M36exaTb BCEX PUCKOB KOHTaKTa, KOTopble MOryT
NPYBECTU K HECUACTHOMY C/yyalo;

r) NpoeKkTupoBaHMeM 1 060pyf0BaHMEM NM06bIX 30H. TPEBYOLLMX NPUCYTCTBME NepcoHana B npoLecce npo-
M3BOLACTBA. PEryINPOBKM N onepaLuii TEXHUYECKOro 06CnyxXnBaHuns, Lo/mMKeH 6bITb 06ecneyeH 6esonacHslii Bxoa/
BbIXOZ, ¥ lOCTYN K3/IeMEeHTaM KOHCTPYKL MW,

O6opyAoBaHue NN KOMNOHEHTbI, HEUCNPABHOCTb KOTOPbIX MOXET NPUBECTU K BO3HUKHOBEHUIO OMaCHbIX
yC0BUiA cOrnacHo aHann3y 6e30nacHOCTM Y HaAEXHOCTU N0 4.1. AO/MKHbI 6bITb OTAE/1bHO UCMbITaHbl HA COOTBET-
cTBME HOpMam 6e30MacHOCTU UAu cepTUULNPOBaHbI 418 UCNONb30BaHKSA N0 HA3HAYEHWUIO.
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4.4.2 PacyeTHasa Temnepartypa

3HayeHnss MakcMmasnbHON U MUHUMasbHOV TemnepaTypbl KOMNOHEHTOB U MaTepuanos, yCTAHOB/IEHHbIX B
BOAOPOAHOM reHepaTope, He A0/HKHbI NpeBbiWaTh YCTaHOB/IEHHbIX N3rOTOBUTENEM Npeesnos.

4.4.3 MexaHn4yeckas ycToOWUYNBOCTb

KoHCTpyKLMei BOJOPOAHbIX TeHepaTopoB, KOMMOHEHTOB U (DUTUHTOB A,0/KHA 6bITb 06ecneyeHa ycTohum-
BOCTb K YC/I0BMAM 3KCM/yaTaymm, BKAYas kauMmatnyeckne n celicMmyeckme ycnoBus.

B uHOM cnyyae JO/MKHbl 6bITh NpefocTaB/eHbl CpeACcTBa KpenaeHuns, KoTopble A0/DKHbI 6biTh YKa3aHbl B
TeXHU4YecKol JOKyMeHTalUnu Ha nocTasnsiemoe o6opyaoBaHme.

Pa3nnyHble 4acTu BOAOPOHOIO reHeparopa u ux CoeUHEHUs J0/DKHbI O6bITb CKOHCTPYMPOBaHbI TakUM 06-
pa3oM. 4TO6bI MPU HOPMasbHO 3KCMAyaTalmn He BO3HMKaIN HEeYCTOWYMBOCTb, OTK/IOHEHWE, MOSIOMKA UM U3HOC,
CNOCO6HbIEe CHU3UTb MX 6€30MacHOCTb.

Bce yacTu JO/KHbI 6bITb HAEXHO CMOHTUPOBAHbI UK 3aKPEN/IeHbl Ha XeCTKol pame. AMOPTU3aTopbl MO-
ryT UCNOJIb30BaTbLCA, TaM e 3TO HE06X0AMMO MO Ha3HAYEHUIO.

4.4.4 TemnepaTypa noBepxHOCTel, AOCTYMHbIX NONIb30BATENAM

MN3rotoBuTeNb A0/MKEH NPUHATL MEPbI MO YCTPAHEHUI0 110600 pucka TPaBMUPOBAHUSA B pe3y/ibTare KOHTak-
Tac reHepaTtopoM Wau ¢ BO3[eiicTBMEM TENOBOIO N3/TyYeHNs OT BbICOKOTEMMEPaTyPHbIX 3/1EMEHTOB KOHCTPYKLUM
BOJ0OPOAHOrO reHeparopa.

Mpu noTeHLManbHOM KOHTaKTe nosib3oBaTesieil C BHELHUMMN MOBEPXHOCTAMY BOAOPOAHOrO reHepartopa 6e3
CpeAcCTB MHAMBUAYaNbHON 3aluTbl BO Bpems paboTbl reHepatopa, M3roToBUTEb [JO/IKEH:

- OTpPaHN4nTb NOBbIWEHNE TeMNnepaTypbl KOMMOHEHTOB reHepaTopa OTHOCUTE/IbHO TEMNEPATYPbI OKpYXato-
el cpeabl, Kak ykazaHo B Tabnuue 1; nau

- YCTAHOBUTb OrpaxeHns Uan 3alinTHble YCTPONCTB Takum 06pa3om, YTo6bl NpefoTBPaTUTL PUCK KOHTaKTa,
KOTOPbI MOXET NPUBECTU K HECHACTHOMY C/lyyalo.

4.4.5 Temnepatypa npuneramwunux cTeH, nosna n notoska

YpoBeHb TennoBbliAe/IeHUss BOLOPOAHOIO reHepaTopa fAo/HKeH 6biTb TakMM, YTOObI TemnepaTypa oKkpyxato-
LMX reHepaTop CTeH, nosa 1 NoToJiKa He npesbiwasna 6onee Yem Ha 50 “C TemnepaTtypy okpyxatoliei cpebl
npu yCNOBUAX UCMNbITAHMA N0 5.4.9.

4.4.6 Temnepatypa NOIMMEPHbIX KOMMNOHEHTOB

MonumepHbie KOMNOHEHTbI, BCTPOEHHbIE B BOAOPOAHbIE reHepaTopbl (BK/1H0Yas BEHTUAALMOHHbIE CUCTEMBI,
nocTaB/ieHHble U3rOTOBUTENIeM) O/IKHbI COXPaHATL CBOK (DYHKLMOHA/IbHYIO MPUTOAHOCTbL B 3ajaHHOM Ananaso-
He pabouunx Temnepartyp. [lJaHHOe nosioxeHne cobnogaeTtcs B cyyae, ec/iv NosiMMepHble KOMMOHEHTLI COOTBET-
CTBYIOT Tpe6oBaHMAM, N3/10XKeHHbIM B 5.4.10.

Tab6nunya 1— MakcuMasibHOe MOBbILLEHWE TemnepaTypbl MOBEPXHOCTY 3/1EMEHTOB
KOHCTPYKLWV BOAOPOAHONO reHeparopa OTHOCWUTENIbHO TEMMEPaTypbl OKpyXatoLei cpeabl,
C KOTOPbIMU BO3MOXEH KOHTaKT nosib3oBaTtesieli BO BpeMs akcniyatauun 6e3 cpefcTsB UH-
AvBvayanbHol 3awuTbl [39]

MakcumasibHoe MoBbILLEHVE TemnepaTypbl NOBEPXHOCTU

Marepuan OTHOCUTE/NIBHO TEMMepaTypbl OKpYXatoLLei cpeapl "C

Metann 35

dapcop nnn cTeKNoBUAHBIN
mMaTtepuan 45

MnacTuk, pe3vHa nmm gepeso 60

MpumevaHuns

1 3HaueHus NOBbILLEHWSI TEMMEPATYPbI, NPUBEAEHHbIE B TAGNNLE, COOTHOCATCS C TEM-
nepatypoii okpyxatoLuei cpeabl 25 "C.

2 Mpegen NoBbILLEHUA TemMnepaTypbl 4151 MeTasa NPUMEHSIETCA K YacTsim ¢ MeTasl-
JIMYECKVM MOKPbITUEM TOJILLUMHOK He MeHee 0.1 MM ¥ K METa//IMYECKUM YaCTAM C nia-
CTVKOBbIM MOKPbLITVEM TOMLWMHON MeHee 0.3 MM.

3 B yc/oBYsiX HOPMasIbHOM 3KCMyaTauum BO3MOXHbI TOJSIbKO KPATKOBPEMEHHbIE
KOHTaKTbl NnepcoHasna ¢ NOBEpXHOCTSIMU 3/1EMEHTOB KOHCTPYKLWW reHepatopa.
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4.4.7 Wym

BoaopoaHbIii reHepaTop f0/HKEH 6biTb CNPOEKTUPOBAH U CKOHCTPYMPOBAH Taknm 06pa3om, 4Tobbl B npouec-
ce ucnonb3oBaHMs 060pyfOBaHUA NO HA3HAYEHUI0, C yYeTOM ero MecTopacnosioXeHUs, ypoBeHb U3nyyeHus
LWyma CoOTBETCTBOBA/ NMPMMEHAEMbIM CBOAAM Npasui v cTaHgapTam.

4.4.8 Cnctema cbpoca koHpeHcaTa oTpaboTaHHOro rasa

KoHpeHcaT oTpaboTaHHOrO rasa, o6pasylLwmiica o AbIMOOTBOAHOM KaHane u coefuHUTENbHbIX Tpybax,
[OMKEH GbITb yAaNleH Yepe3 0TBOAHYH TpyOY (Tpy6bl) unmn ntob6oe gpyroe ycTpolicTeo, o6ecneymBarliee 6e30-
nacHoe yganeHve koHgeHcara. BHyTpeHHWIT guameTp BHELHEero coeMHeHns cucTemsl cbpoca koHAeHcaTa 4o-
XeH 6bITb He MeHee 13 MM. Cuctema cbpoca KoHaeHcaTa A0/MkKHa 6bITb YacTbio BOAOPOAHOr0 reHeparopa, Nerko-
[OCTYNHOW ANA 0CMOTPa U OYNCTKN B COOTBETCTBUM C UHCTPYKLMSAMMN U3FOTOBUTENS.

Cuctema cbpoca KoHAeHcaTa He [o/XKHa NponycKaTb NPOAYKTbI CrOpaHMa B NOMeLLeHne, rae ycTaHoBAeH
BO/OPOAHBIN reHepatop. Ecnn ncnonb3yeTtcs BNarooTaennTeNb. ypoBeHb rmapo3arsopa Ao/KeH ObiTb He MeHee
25 MM Npy MakcMMasbHOM AaB/IEHUN B KAMEpe CropaHusi 1 MakCumMasibHOl A/IMHE AbIMOOTBOAHOIO KaHana,
yKa3aHHbIX U3r0oTOBUTE/NIEM.

MoBepXHOCTKN, HaxXoAALMECH B KOHTAKTE C KOHAeHcaTaMu (HanpyMep, ApeHaxHble Tpy6bl, Bnarootaennte-
NN 1 cNAIOHBI), J0/KHbI 6bITh CMPOEKTUPOBAaHbI TAKUM 06pa3oM, YTOObI MPefoTBPaTUTL HEXeNnaTesibHOe yAepXu-
BaHVe KoHAeHcara.

4.49 Okucb yrnepoja

KoHUueHTpauns okncu yrnepoga B oTpaboTaBLLMX ra3ax BOAOPOAHOIO reHepaTopa, BbibpacbiBaemblX B at-
Mocdhepy. NPU HOpMasbHbIX YCI0BMAX IKCNAyaTaunmn He fomkHa npesbiwaTs 300 ppm.

MpumeyaHue — [laHHblii NOpOr MOXeT 6bITb JOMNO/IHUTE/ILHO OFPAHNYEH W3rOTOBUTESIEM [/151 CNeLMabHbIX
o6nacTell Ha3HaYeHNs B 3aBUCMMOCTM OT OCOGEHHOCTeli MCMOo/b30BaHUA 1 MOTEHLUMA/IbHOTO BO3AECTBUA Ha ntogelt
W KMBOTHBIX YI/IEKUC/ONO rasa.

KoHUeHTpaunsa okucu yrnepoga B BbiIopoce BOLOPOLHOIO reHepaTopa B atMmocdepy npu 3a6/10kMpoBaHHOM
BblNyCKe He A0/KHa npeBbiwaTe 600 MKA/N cornacHo ncnbiTaHuio no 5.4.12.2. Kpome T0ro, B 0TpaboTaBLLnX
rasax BO4OPOAHOro reHeparopa KOHUEeHTpaL s OKucK yrnepoaa He fo/mxkHa 6biTb 60n1ee 600 ppm npu 3a610Knpo-
BaHHOI nogaye Bo3ayxa Ha BMyCKe COr/lacHo nUcnbiTaHuto no 5.4.12.3.

4.4.10 MPOYHOCTb ra3oHecyLwux yacTeu

Bce rasoHecyuime yacTu BOAOPOLHOIO reHepatopa A0/KHbI 6bITb MPOYHbIMUK. MPOYHOCTL NpoBepsaeTca
ncnbiTaHnem no 5.4.3.

4.5 Bbibop maTepuanos

4.5.1 Bbi6op MaTepunanoB c yueTOM (haKTOPOB MX ONACHOCTW ANA 340p0BbsA (MaTepuanbl)

Ecnu matepuansl, MCNONb3yeMble B KOHCTPYKL MM BOJOPOAHOIO reHepaTopa, MOryT npeAcTasnaTb Npu on-
pefenieHHbIX YC/I0BUAX ONACHOCTb, U3rOTOBUTEb 0643aH NPUHATL HEOOXO0AMMbIE MEPbI U BK/TIOYUTL B TEXHUYEC-
Kyt fOKYMEHTaLMI0 Ha nocTaBnsiemMoe o6opypoBaHme TpeboBaHns U UHhopmaLu, Heo6XxoANMY ANa npeayn-
pexpaeHuns yrposbl 6e30nacHOCTN Uy 340P0BbLI0 N04el B TeUeHe BCero XXM3HEeHHOro Lukna BOAOPOAHOrO reHe-
paTopa (ynakoska, TpaHCNoOpTUpOBaHUe, yCTaHOBKa, BBOJ, B 3KCM/lyaTauuio, akcnayarayms, XxpaHeHne, TexHnyec-
Koe 06cnyxuBaHue, BbIBOJ U3 aKCNyaTauumn, nepepaboTka 1 NMkBngauns).

4.5.2 AcbecT

AcbecT unu acbectcogepxalwyne matepuasnbl He LO/KHbI UCNOMb30BATLCSA B KOHCTPYKLUM BOLOPOAHOIO
reHeparopa.

4.5.3 MupodopHbIO MaTepuranbl

Mpn ncnonb30BaHUM B KOHCTPYKL MM BOLOPOAHOIO reHepatopa 06LWen3BecTHbIX TMPOOPHbLIX MaTepnanos
N3roTOBUTENb [O/KEH YKa3aTb B TEXHUYECKOW fLlOKyMeHTauun Ha o6opyaoBaHme TpeboBaHUs 1 npouesypsbl, CBA-
3aHHble C 06e3BpeXUBAHMEM WM U30/IMPOBAHMEM 3TUX MaTepuasioB Npu nx 6e3onacHoll Nnorpyske-pasrpyske,
TpaHcnopTMpoBaHumM, nepepaboTke NN NMKBUAALUN B COOTBETCTBUN C NPUMEHAEMbIMU HALMOHATbHBIMY UK pe-
rMOHaNbHbIMW CBOAAMM NPaBUN K CTaHA4apTammn No NCNOb30BaHUI0 ONACHbIX MaTepnanos.

4.5.4 O6bpa3oBaHue KapbOHWUI HUKenNs

B cnyyae BO3HUKHOBEHWS BEPOSAITHOCTU 06pa3oBaHns KapboHWUI HUKeNS B NnpeAnonaraeMbiX YCN0BUAX IKC-
nayatauuy BOAOPOAHONO reHepatopa, N3roToBuTe b fO0/MKEH obecneynTb yC0BUA ANA NOAHOrO pacnaga kap6o-
HUN HUKeNs B npouecce paboTbl reHepaTopa.

Takue ycnoBua MoryT 6biTb JOCTUTHYThI, €CIM OCYLECTBAATL NPOAYBKY OKACbIO yrnepoja 0 MOMEHTa,
Korga Temnepartypa nto 6ol yacTu CN0oeB Katanm3aropa uimn 4pyrux HUKeNbcogepxalmx KOMNOHEHTOB ByAeT Huxe
200 °C. Ecnun aBTOMaTmnyeckas NnpojyBKa He BbINOJIHAETCSA, 6/T0KMPOBOYHOE YCTPOCTBO NPOAYBKN JOMKHO MC-
KNIOUYNTb NOBTOPHBIN 3anyck reHepatopa A0 NpoBeAeHNA PyYHOW NpoayBKu.
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Kpome Toro, n3rotoBuTeNb AO/KEH BKIIOUYNTD B TEXHUYECKYIO AOKYMEHTALMNI0 060pyA0BaHNSA Npeaynpex-
feHne. nHhopmupytoLee NobL30BaTeNs, YTO 30HA PAAOM C BbIMYCKHbIM TPYy60NPOBOAOM BO BPeMSs pyUHOU npo-
[YBKM f0MKHa BbITb CBOGOAHA.

4.5.5 CBoiicTBa matepuana

4.55.1 O6bwune ceoiicTBa

MeTannuyeckne n HemeTannnyeckne matepuanbl, UCNONb3yeMble B KOHCTPYKLUN BHYTPEHHUX U BHELLIHUX
yacTeli BOLOPOAHOIO reHepaTopa A0/MKHbI 6bITb MPUTOAHBIMUW 418 UCNONb30BAHNA BO BCEX (DU3NYECKUX, XUMU-
YecKnx U TemnepaTypHbIX YC0BMAX, BO3MOXHbIX B MPOL,ECCe BCEro Cpoka akcnayatauuy obopygosaHna n gns
BCEX UCMNbITaTe IbHbIX YCNOBUA.

[laHHOoe Tpe6oBaHue, B YHaCTHOCTU, NPUMEHSETCA K Marepuanam, HenocpeAcTBEHHO UM KOCBEHHO NojBep-
ratlowmmMmcs Bo3AeicTBM0 BNaru, n kK matepnanam, KoTopble conpukacarTcs ¢ paboumMy noTokamu rasa uam
XWAKOCTK, @ TakkKe 4acTaM U Matepuanam, MCNosib3yeMblM ANSA KPENNEHUA N COEAUHEHNSA, HANPUMED pacXoj-
Hble MaTepuanbl 415 CBapKK.

4.5.5.2 MexaHun4yeckne cBoiictea

Matepuanbl LO/KHbI COXPAHATL CBOK MEXaHWYeCcKyto YCTOWUYMBOCTb, BK/IOYASA YCTa/IOCTHbIE XapakTepuc-
TVKKW, Npegen ycTaaocTu 1 Noa3yvyecTn npu Bcex pabounx yCnoBMUAX U B TeHeHMe BCEro cpoka akcnayarauuu,
yKa3aHHOro n3rotosurtenem.

4.5.5.3 Xumunyeckne un pusnyeckne ceoiictea

Matepuansl fO/DKHbI 6bITb CTONKMMU K XUMUYECKOMY 1 (DM3NYECKOMY BO3AEWCTBUIO XNAKOCTEN, KOTopble
OHU cofepxarT, a TaKxe K3Koornyeckon gerpagauum.

Xumuyeckue n ousnyeckne cBoiicTea, Heob6XxoAuMbIe AN obecnevyeHns paboyeit 6€30N1acHOCTU, He JOMX-
Hbl U3MEHATLCA B TEeYEHMNE 3anaHNPOBAHHOIO CpoKa aKcnayaTauum obopyoBaHuns, 3a UCK/TI0YEHNEM CllyYaeB,
Korga nnaHmpyetcs ux 3ameHa. Mpu Bblbope maTepranos 1 TEXHONOTMYECKUX METOA0B A0/KHOE BHUMAaHWe cre-
ayeT yAenuTb cnefylowum cBoiicTBam Matepvana:

- KOPPO3MMN U CTOMKOCTM K U3HOCY;

- 3/1EKTPONPOBOAHOCTY;

- yAapoycToiumBOCTY;

- CTOAKOCTM K CTapeHuto:

- BO3/eliCTBUIO TEMMNepaTypHbIX U3MEHEHWIA;

- BO3A€eliCTBMIO Y/IbTPAthN0NETOBOrO U3TyYeHNs:

- BO3J€eiCTBMI0, BO3HMKAIOLLLEMY NPU COBMELLEHUN PA3HOPOAHbIX MaTeEPUaNoB, HanNnpumMep KOHTaKTHOM Kop-
posuu;

- CTOMKOCTU K HayrnepoXnBaHuio 1 paspyluaoleMy Bo3eliCTBUIO BOAOPOAa HA MexaHnyeckne xapakre-
pucTUKN maTepuana.

MpumeuaHune — PyKOBOACTBO M0 pacueTy HayriepoxmBaHis 1 paspyLualoLLero Bo3AeiicTers BOAopoaa Ha
MexaHU4ecKkve XxapakTepucTvki Matepuasia nNpusoauTcs B [28] 1 B npunoxeHun B.

Mpu 3po3uun, KOPPO3UN, APYrOM XMMUYECKOM BO3AENCTBUM UNKM TeMnepaTypHOI gerpagauunm, cornacHo
aHann3y 6e30NacHOCTM U HaJeXHOCTN N0 4.1. AO/KHbI 6bITb NPUHATBLI MEPbI NO:

- MUHUMM3aL MM 3TOrO BO34ENCTBUA B NpoLEecce NpoeKTUPOBaHUSA, Hanpumep, LONO/THUTENbHBIM YTO/LLEHU-
eM Unu cpefcTBamMu 3alWnTbl, HaNpMMep, ¢ MOMOLL b NPOKNaA0K, 06/1MLOBOYHBIX MaTepnanos, HaHeceHns no-
KPbITWIA HA MOBEPXHOCTU, C Y4ETOM UCMOMb30BaHNA NPOAYKTa N0 HAa3HAYEHMUIO;

- paspeLlleHnto Ha 3aMeHy NoBPeXAeHHbIX YacTen un

- ykasaHuto B pyKkOBOACTBE N0 TEXHNYECKOMY 06CNYXMBAHWIO N PEMOHTY TUMa 1 NepnuogmyHoOCTM 0OCMOTPa,
a TaKkxe cpefiCTB TEXHUYECKOIO 06C/yXMBaHUA, HE0BXOA4UMBbIX ANA NPOAO/IKUTENBHOTO N 6€30NacHOro UCMoJib-
30BaHUSA. C ykazaHueM, Npy He06XoAMMOCTH, YacTeli, NOABEPratoLLNXCA N3HOCY N KPUTEPUEB AN NX 3aMEHbI.

4554 MpoHnyaemMoCTb MaTepnanoBs ANnga sogopoaa

BenununHa yteuku BcnefcTene NnpoHULaeMoCT Mateprnanos, MCNOb3yeMbIX B KOHCTPYKL MU KOMNOHEHTOB,
cofepxalux ropoyme rasbl, B HaCTHOCTU BOLOPOSA, AO/KHA COOTBETCTBOBATL TpeboBaHMaAM 4.7. MNpoHuuae-
MOCTb Pe3uHbl, N1acTUKOBbIX PYKaBOB ¥ PyKaBoB B c60pe A1 BOAOPOAa U APYTUX FTOPOYNX ra3oB, HepacTBoOpu-
MbIX B BOAE, A,0/1XHA ObITb UCMbITAHA B COOTBETCTBUY C [4].

4.5.6 NMnacTnkoBble K 3/1aCTOMEPHbIE MaTtepuansbl

MnacTtukoBble WAKW 3n1acTOMeEpHble MaTtepuasbl [0/DKHblI  MUCNoMb30oBaTbCcA B cooTBeTcTBUM [OCT
P M3K 60079-10-1, TOCT P M3K 60079-10-2 1 [35]. MnacTnkoBble nav anactomepHble Matepuansl, AO/MKHbI
6bITb aHTUCTATUYECKUMUN ANA NpeaynpexaeHns o6pa3oBaHUsa CTaTUYECKOro anekTpuyecTsa npu nogave cyxmx
rasoB. [laHHble mMaTepuasnbl 40/XHbI COOTBETCTBOBAaTb TPe6OBAHMAM W MPOWTM UCMbITAHUS B COOTBETCTBUMU
¢ FOCT P M3K 60079-0 (nogpasgensl 7.3 n 26.13).
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4.6 O6opypoBaHue ncucTembl Tpy6onpoBoAoB, paboTatume nos AasneHnem

4.6.1 O6opynoBaHue, paboTatlliee nogaaBaeHHOM

Cocyabl BbICOKOrO faBNeHuns, BKIYas peakTopbl, TeENI006MEHHUKN, ra3oBble TPYOHbIe Neyn 1 KOT/bl, 31eK-
TPUYeCKMe KOT/Ibl, Ky/iepbl, aHasiornyHble eMKOCTM U CONYTCTBYIOWME MexaHn3mbl copoca gasneHuns (Hanpumep,
npefoxpaHuTenbHblli KnanaH v apyrue aHanormyHble ycTPoicTBa) 40/MKHbI 6bIThb CKOHCTPYMPOBAaHbI U MPOMapKu-
poBaHbl BCOOTBETCTBMM C OO ENPUHATLIM HaLMOHA/IbHbIM/PErMOHAIbHBIM CTAHAAPTOM, J0Ka3aBLW M CBOK MNpu-
rofAHOCTb B 06ecneyeHnn 06l eCTBEHHOV 6e30NacHOCTM Ha OCHOBE [OCTAaTOYHOrO NMPOM3BOACTBEHHOrO OnbiTa
B KOMMep4eckoil cpepe. B kauecTBe Takoro ctaHgapTa MOXeT MCNONb30BaTbCA OAWH U3 LOKYMEHTOB, NPU3HaH-
Hblli [29).

Cocyfbl, He ABAsOLWMECA COCYyAaMn BbICOKOTO AaBfi€HWS B COOTBETCTBUM C O6LLENPUHATBLIM HaLmo-
Ha/bHbIM>pernoHasnbHbIM CTaHAAaPTOM, yKa3aHHbIM Bbllle, AO/MKHbI 6bITb CKOHCTPYMPOBAHbI U3 MaTepuanos
B COOTBETCTBUM C TpeboBaHuAMM no 4.4 n 4.5. Takne cocyfbl U CONYTCTBYOLWNE COefUHUTENbHbIE MYdThI
N (PUTUHIN JOMKHBI 6bITb CPOEKTUPOBaHbI M CKOHCTPYMPOBaHbI TakuM 06pa3oM, 4To6bl NpeAoTBpaTUTL Henpeayc-
MOTPEHHbIE YTEUKN.

4.6.2Cuctembl Tpy60onpoBoA0B

4.6.2.1 O6wMe NosoxXeHus

HacTosume nonoXeHna NPUMEHSAITCA KO BCEM cucTemam Tpy6bonpoBoAOB, NCNOb3YyeMbIM B KAYeCcTB 3/e-
MEHTOB KOHCTPYKL MM BOAOPOLHOrO reHeparopa, Bk/to4as ero CoefiuH1Te /IbHble 3/1IeMEHTbI. VI3roToBuTe b 4,0/1-
XEH yKa3aTb B TEXHWYECKOIN AOKYMEHTaLUN Ha NnocTaBnseMoe 060py0BaHue 3eMeHTbl CoeJMHeHUs, maTepua-
Nbl CUCTEMbI TPY60ONPOBOAO0B, TPE6OBAHUA K KOHCTPYKLUN U UCMIBITAHUAM U ApYTrUe CYLeCTBEHHbIE OTPaHNYEHNS.
HacTosllee nosnoxeHne, B YaCTHOCTU, OTHOCUTCA K CUCTEME BEHTUNALMN AbIMOBbLIX ra30B U CUCTEME Mnojayn
BOAOPOACOAEPXKALLErO NPOAYKTA B pacnpefenntenbHble KOMNOHEHTbl. CUCTeMbl MeTanInyeckux, HemeTtannum-
YeCKnX. eCTKUX U TMbKuX Tpyb6onpoBOA0B 1 CONYTCTBYOLWME COeUHUTE bHbIE MY Tbl Y (PUTUHIU AO/KHBI COOT-
BETCTBOBATb MPUMEHUMbIM Tpe6oBaHuAM [26].

Cuctembl Tpy60NpoOBOAOB C BHYTPEHHUM U36bITOYHLIM gaBneHnem ot 0 go 105 kMa, npegHa3HavyeHHble Nns
TPaHCNOPTUPOBAHMA HETOPHOUYMX, HETOKCUYHBIX 1 6€30MaCHbIX XUAKOCTE C pacyeTHOW TemnepaTypoi 0T MUHYC
29 BC pgo nntoc 186 °C [26), f0/KHbI 6bITb M3rOTOB/EHBLI U3 MaTepuanos no 4.5 1 B COOTBETCTBUN C NPUMEHUMbI-
MU TpeboBaHusaMuY No 4.4. Takne Tpy6bl 1 OTHOCALLMECS K HUM COeANHUTE bHbIE MY Tbl Y (DUTUHIN JO/IKHbI ObITh
CNPOEKTUPOBaHbI Y CKOHCTPYUPOBaHbI TAKUM 06pa3om, 4TO6bI NPeAoTBPaTUTL HEMPeSyCMOTPEHHbIE YTEYKN.

4.6.2.2 NIpoeKkTUpoBaHNeE U KOHCTpyupoBaHue

Mpn NPOEKTUPOBAHUM U KOHCTPYMPOBAHUN XECTKUX U TMOKUX TPY6 AO0/KHbI y4UTbiBaTbCA cnegytouime
acnekTbl:

- MaTepwmanbl LOMXHbI COOTBETCTBOBATL TPE60OBAHUAM, yKa3aHHbIM B 4.5.

- BHyTpeHHVe NOBEPXHOCTU CUCTEMbI TPY6OMNPOBOLOB A0/KHbI ObIThb TWATENBHO OUYMNLLLEHbI OT MEXaHUYyec-
KMX 4acTul, a KOHLbl TPY6 f0/KHbI 6bITb 06paboTaHbl 415 YAa/IEHUS LIePOX0BATOCTU N HEPOBHOCTEIA.

- N3roToBUTENb flONXEH 06EecneunTb cpefcTBaApeHaxa u yganeHna ocagkos U3 HUXKHUX 30H o6opyfoBa-
HUA. 4OCTYN BO BPEMSA OYUCTKWU, OCMOTPA U TEXHUYECKOTO 06CNYXMNBAHUA. B YACTHOCTU, U3rOTOBUTE b AO/IKEH
NPUHATL Mepbl N0 NpefynpexaeHunio 06pa3oBaHus ocagka UM CKONJeHns KoOHAeHcaTa B cucTemMe perynmposa-
HUS ra3006pa3Horo Tonnuea. [,oMKHbl 6bITb YCTAHOBNEHbI OTCTOWHUKN NN OUNBTPbI, & B TEXHUYECKON OKYMeHTa-
L1KN AO/IKHbBI BbITb YKa3aHbl COOTBETCTBYOLLNE peKOMeHaaumnn.

- i3roToBuTE b AO/IKEH MPUHATL MEPLI NO NPefOoTBPaLLEeHNI0 CKON/IEHUA 0CaAKOB B CUCTEME perynnposa-
HUS XnAKoro tonnnsa. PunbTp AOMKEH ObITb YCTAHOBEH A0 CUCTEMbI PETYIMPOBaHMA TONAMBA.

- Cuctembl HeMeTaNINYecknx Tpy60npoBoA0B, UCMOMb3YOLWMECS 418 TOPHYNX Fa30B, AO/IKHbI OblTb 3a-
LWMLLLeHbl OT BO3MOXHOTIO neperpesa. B cooTBeTcTBMM ¢ Tpe60BaHUSAMN 6€30NaCHOCTM U HAAEXHOCTHU, YKa3aHHbI-
MU B 4.1. AO/KHBI ObITb MPUHATLI MEPbI MO NPef0TBPaLLEeHNI0 NOBbILWEHNS TEMNepaTypbl KOMNOHEHTOB, TPaHCMNop-
TUPYIOLLMX rOploYmne rasbl, Bbille NX pacyeTHO TemnepaTypsbl.

- CucTtembl HemeTanImyecknx Tpyb6onpoBoA0B, UCMOMNb3yeMbIX A1 TOPOUYUX Fa30B, A0/KHbI 6bITh 3alLK-
LeHbl OT BO3MOXHOI0 MeXaHW4eckoro NnoBpexaeHns NoCpeCcTBOM afleKBaTHOro pacnosiokXeHusa unm obecneve-
HUeM orpaxgeHuin n onop.

- BbIGpOCHl pa3rpy3o4yHOro knanaHa gaBneHus AO/MKHbI perynmposaTbCs B COOTBETCTBUM C TpeboBaHuU-
amn 4.7.

BbI6pOC M3 pasrpy304HOro knanaHa Aas/eHus Ao/HKeH NPonU3BOAUTLCA MO Tpy6e Hapyxy, C UCMONb30BaHN-
eM BeHTUNATopa, Yepes cucTeMy BEHTUIALMMN AbIMOBbIX Fa30B UK pa3baBnATbCA BEHTUNSALNOHHBIM BO34YXOM.

4.6.2.3 CneynanbHble TpeboBaHUA K cucTtemMaM BEHTUNALUN AbIMOBbIX ra30B

BopopoaHblii reHepaTop A0/KeH 6biITb 060pyA0BaH CUCTEMOW BEHTUNALUN AbIMOBbIX ra30B NPOAYKTOB
cropaHmsa u3 paboyeii 30HbI reHepaTopa B atMocdepy. M3rotoBuTeNb A0/KEH CNPOEKTMPOBaTb M NOCTPOUTb
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BEHTUNSALMOHHYIO TPYOY AN AbIMOBOrO rasa uan BKIKYNTb B TEXHUYECKYIO J,OKYMEHTaL o NocTaBnsaemMoro 060-
PyA0BaHNS MHCTPYKLMU MO MPOEKTUPOBAHUIO N CTPOUTENBLCTBY Takoi TPy6bl B COOTBETCTBUM CO CAEAYOLWUMN
TpeboBaHUAMU:

- MaTepuansl JOXHbI COOTBETCTBOBATL TPe60BaHUSIM, 0603HAYEHHbIM B4.5. B yacTHOCTU, cUCTEMA BEHTU-
NAUNM 4bIMOBbIX ra30B A0/XHA 6bITb NOCTPOEHA M3 MaTtepuana, CTONKOro kK Koppo3un koHgeHcara. Hemetannu-
yeckuii matepuan Ao/KeH GbiTb OLEHEeH Ha npegMeT ero TemnepaTypHOro npegena, NPOYHOCTU U CTONKOCTK
K BO3/eCTBMIO KOHAeHcaTa.

- KOHCTpyKLMs YacTu cucTeMbl BEHTUASALMM AbIMOBbIX Fa30B A0/KHA GbiTb XECTKOW, MAOTHO npuneratb
1 COOTBETCTBOBATb TPEGOBAHNAM MEXaHUYeCKOoro NcnbiTaHna no 5.4.7.

- Pene gaBneHus, ncnonb3yembie B 6bITOBbIX, KOMMEPYECKNX N MOTYNPOMbILLIEHHbIX BOAOPOAHbIX reHepa-
TOpax Ana KOHTPO/IA NOTOKA BbIXOAHbIX ra30B, A0/KHbI 6biTh OTPEryIMpoBaHbl NPeANnpUATUEM-U3TOTOBUTESIEM.
CpefcTBa peryiMpoBku [OJ/DKHbI ObiTb 3a6/10KMpOBaHbl M3roToBuTesneM. Pene pgaBneHWs [O/KHO UMeETb
MapKUPOBOYHbIN 3HaK, yKa3blBalLWuii Ha HOMep AeTanun N3roToBUTENs M AUCTpmbbloTopa, COOTBETCTBYIOLW U
3aBOACKOI HacTpolike. [ins pene faBfieHUst BOLOPOAHbIX TeHepPaTopoB, NpefHa3HauYeHHbIX 4158 NPOMbILLIEHHO-
ro NCNO/Ib30BaHNA. fONycKaeTcs OTCYyTCTBME PeryMpoBOK, yCTaHaB/AMBaeMbIX NPeAnpuUsATMEM-U3roToBUTeNEM.
B 3TOM cnyvyae B TEXHUYECKOU JOKYMEHTaLumM Ha noctaBnsemMoe o60pyjoBaHne AO/MKEH GbiTh yka3aH MeTof,
perynnpoBaHus.

- Perynupytowaa annapatypa, KOHTakTupytowas ¢ KoHAeHcaToM oTpaboTaHHOro rasa, f4o/kHa 6biTb KOPPO-
3MOHHOCTOWKOI K 3TOli cpefie Npu HOPMasbHbIX paboynx Temnepartypax.

-TemnepaTtypHble XapakTepuUCcTUKN MaTepuanoB, UCNOb3YEMbIX B KOHCTPYMPOBAHWUMN CUCTEMbI BEHTUNALUN
[bIMOBbIX a30B, AO/MKHbI UMETb JOCTATOUHbI 3anac npu pa6oTe B TeMnepaTypHbIX YCIOBUAX OTPaBOTaHHbIX
rasos, OTBOAALLMNXCSA 3TON CUCTEMOIA.

M3roToBuTENb AO/DKEH BKIIOUNTL B TEXHUYECKYIO AOKYMEHTaLN0 Tpe6oBaHNs K yCTaHOBKE CUCTEMbI BEHTU-
NAUNN LbIMOBbIX ra30B.

MpumeyaHune — PekoMeHAaUMM NO YCTAHOBKE CUCTEMbl BEHTUAALMW AbIMOBbIX Fa30B BK/IOYEHbI B
npunoxexuve T.

4.6.2.4 CneunanbHble TpeboBaHuA K TpybonpoBoaam paboyero npoaykra
BogopoaHblii reHepaTop MoxeT 6bITb 060py0BaH COeAUHUTENbHBIM TPYOONPOBOAOM, UCNO/b3YyEMbIM A5
nogayv razoo6pasHoro BoAopoAcoAepxaliero npoAykTa no afeMeHTaM KOHCTPYKLMK, KOTOpble MOTYT BXOAUTb
B COCTaB reHeparopa wan pacnonaratbCs OTAe/IbHO, HaNpumep B 3HEPreTUYECKy YCTaHOBKY Ha TOMIUBHbIX
3/IeMeHTax UM cucTemy KOMNPMMUPOBAHUS, XPaHEHUS U TPAHCNOPTMPOBaHMSA BOAopoaa.
M3roToBMTENb fO/IKEH CNPOEKTUPOBATL M CKOHCTPYMpOBaTb CUCTEMY nNofayn paboyero npogyKTa unn Bkto-
UNTb B TEXHUYECKYIO OKYMEHTaLMI0 WHCTPYKLUM NO MPOEKTUPOBAHMNIO 1 KOHCTPYNPOBAHUIO TaKoW CUCTEMbI, B
COOTBETCTBUM C HUXecNeayoLWmMy TpebosaHnamu (26]:
- Matepuansl fO/KHbI COOTBETCTBOBATL TPe60BaHMAM 4.5. B 4acTHOCTU, cUCTeMbl TPY6ONpoBoA0B paboye-
ro NnpoAyKTa Ao/MKHbl 6bITb CKOHCTPYMPOBaHbI U3 MaTepuana:
- NnpeAHa3HayYeHHoro 4nsa pabotbl B BOAOPOAHON cpefie, MMEOLLEro MexaHmyecxme xapakTepucTuku.
o6ecneuynBatLLme HEMPOHNLLAEMOCTb U CTOWKOCTb K BO3A4ENCTBUIO BOAOPOAA;
- CTONKOTO K KOppO3uu B cpefe koHaeHcata.

MpumMmeyaHune — Hemetannmueckne matepuasibl [O/MKHbI GbITb ONpeAeneHbl ¢ y4eToM TemnepaTypHoro
chakTopa, CONPOTUBAAEMOCTM U CTOWKOCTU K BO3AECTBUIO KOHAEHCaTa.

- Cnuctembl Tpy60NpoBOAOB NPOAYKTA AO/IKHbI ObITb CPOEKTUPOBAaHbI Y CKOHCTPYUPOBaHbI TakUM 06pa3omM,
4yTo6bI 06EcneynBanacb KOMNeHcaunsa, cBsi3aHHas C X paclumpeHnem, ycagkoii, Bubpauuei, ocegaHmem v rope-
HueMm.

- CucTembl TPy60NPOBOAHOIO TPAHCMOPTUPOBAHMA NPOAYKTA AOKHbI 6bITb CNIPOEKTUPOBAaHbLI U CKOHCTPYW-
poBaHbl TakMM 06pa3oM, YTO6bI NpefynpeAnTb BO3MOXHOCTb BOAOPOAHON yTeuKN.

- Ha cuctembl Tpy6onpoBOAHOL TpaHCNOPTUMPOBKM NPOAYKTA AOMKHO ObITh HAHECEHO 0603HaveHe «BOO-
PO/[» c nHTepBanamu, He npeBbiWaWMm 3 M. BykBbl 3TO HaZNUCK AOMKHBI 6bITb PA3INYMMOTO LiBETA.

- Ha BbInyckHOW naTpy60oK cucTeMbl TPy60NPOBOAHOMO TPAHCNOPTUPOBAHNSA NPOAYKTa BOLOPOAHOTNO reHepa-
Topa A0/mMKHa 6bITb HAHECEHA cneaylolWwan MapkupoBoYHas HaanNuCh: « 4N TpaHCNOPTUPOBaHMA NPOAYKTa B AaH-
HOM BOZOPOJAHOM reHepartope TpebyeTcs cneuunanbHas cuctema Tpy60npoBoAHOro TpaHcnopTupoBaHus. Mepe-
YeHb 3anacHbIX YacTell U MeTo/bl yCTaHOBKU yKa3aHbl B UHCTPYKL UM MO YCTAHOBKE».

M3rotoBMUTENb AO/HKEH BKIIOUNTD B TEXHUYECKYIO OKYMEHTALMI0 MHCTPYKL MU N0 yCTaHOBKe Tpy6onpoBoaa
pabouero npogykra.

MpumeuaHune — PekomeHgauum no ycTaHOBKE CUCTeMbl Tpybornposoga paboyero npofykra BKIOHYEHb! B
npunoxexve T.
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4.6.3 Cucrtema temnepaTypHOro KOHTpons

Ecnu cuctema TepMOKOHTPO/IA He CBA3aHa C CUCTEMOI GbITOBOro BOAOCHAGXEHUSA, MOTyT UCMO/b30BaTbCA
nob6ble cpeacTBa Tensonepefayn, ¢ y4eToM XMMUYECKOro BO34eliCTBMA NPUMEHAEMbIX XUAKOCTEN unn ra3os.

Ecnu npucyTcTBYeT pUCK B3auMOZeliCTBMA CUCTEMbI TeMNEPATYPHOro KOHTPO/A € 6bITOBbIM BOL0CHabXe-
HUEM. TEN/IO06MEHHUK J,O/MHKEH UMETb ABYXCTEHHYI KOHCTPYKLMIO. Mexay CTEHKaMU A0/TKEH 6biTb BO3AYLUIHbIT
3a30p, coobuiarLumiics ¢ okpyxatLel cpefoil. HecmMoTps Ha BbllLen3oxXeHHoe TpeboBaHne, MOXeT UCMO/b30-
BaTbCA M OAHOCTEHHAA KOHCTPYKUUSA, eCNn AaB/ieHne TOKCUYHOro ox1aanTens no kpalineit mepe Ha 70 kMa Huxe,
yeMm flaB/ieHne Co CTOPOHbI 6bITOBOr0 BOAOCHABXEHMSA, 4TO A,0/HKHO KOHTPOMPOBaTbLCA NPUG0OPOM perncTpauymm
nepenaja faBneHus, Unu B cayyae, Korga ucnonb3yeTcss HETOKCUYHBIN oxnaauTenb.

4.7 TMpepoTBpaleHne onacHocTeli BO3ropaHus u B3pbiBa

4.7.1 Obwme NoNoxXeHns

BogopoAHblil reHepaTop A0/KEH GbiTb CNPOEKTUPOBAH U CKOHCTPYMPOBAaH Takum 06pa3om, 4Tobbl o6ecne-
ynBanoch npegynpexaeHune Nto60ro BOIMOXHOIO pucka noxapa nav B3pbiBa, BO3HMKaLLEero B CaMmoM BOAOPOA-
HOM reHepartope unu B pesynbTarte BOCN/IaMeHEHUSA roploYnX ra3oB, XUAKOCTel, NapoB 1 APYrnX BeLWecTs, Npo-
V3BOAUMbIX UTN UCMOJIb3YEMbIX BOLOPOAHLIM FTEHEPaTopoM.

4.7.2 NpepoTBpalleHne onacHocTell BO3ropaHusa 1M B3pbiBa B6IM3N BOLOPOAHBIX TeHEpaTopos,
060pynoBaHHbIX WKaamu

4.7.2.1 BoaopopfHble reHepartopsl, ob6opypgoBaHHble wWkadamu, npegHasHayeHHble AN
aKcnayatauum B 6e30nacHbIX 30Hax

4.7.2.1.1 BeHTUNALNA OTCEKOB B KOTOPbIX MOTYT COAEepXaTbCA roptoymne rasbl Uav napbl

OTCcekn BOAOPOAHOrO reHepaTopa, B KOTOPbIX MOTYT COAepXaTbCs roptoymne rasbl Uan napbl, 4O/HKHbI BEHTU-
NNpoBaTbCsA MexaHU4yecknum nyTem npu oTpuuatenbHOM AaBneHun (paspexeHnmn) OTHOCUTENbHO APYTNMX OTCEKOB 1
X OKpyXeHus. Mepe6on B paboTe BEHTUNALMNMN, YCTAHOBNEHHbIE PN U3MEPEHUN UHTEHCUBHOCTU BEHTUNALMOHHO-
ro NoTOKa UM Npu N3MepeHnn fgasneHuns, 40/HKHbI MPUBECTU K OTK/II0OYEHMIO BOLOPOAHOrO reHepartopa.

HecmoTpsa Ha BbilleynomMaHyToe TpeboBaHue, B BOAOPOAHbIX reHepaTopax, npegHa3HauyeHHbIX 418 UCNOoSb-
30BaHNA BHE NOMELLEHNSA, OTCEKN C UICTOUYHUKAMM rOPLOYEero rasa uav napa MoryTt BEHTUIMPoBaTLCA NP NOJTOXK-
Te/IbHOM gaBnieHumn B cooTBeTcTBUN C TOCT P M3K 60079-2 1 (35].

MWHMManbHbI BEHTUNALMOHHBIV NOTOKAOMXEH OblTb OTPEryMpoBaH Takum o6pa3om, 4To6bl 418 CKOPOCTH
BblGpOCa ropoymnx ra3os Wi Napos U3 BOLOPOAHOTO reHepaTopa MakcMManbHas KOHLeHTpauus ni6oro roptoye-
ro rasa B BEHTW/IAILMOHHOM NOTOKe cocTaBnsna He 6onee 25 % HUXHero npejgena B3pbIBA@MOCTY BO BCEX YC/T0BU-
AX 3KcnayaTaumm, 3a UCKIIYeHnem BoA0poAa, ANS KOTOPOro BbIGPOC He A0/KEH npeBbiwaTth 25 % HWXHero
npegena BocrniaMeHeHus.

OTcekv BOLOPOAHOIO reHeparopa, cogepxaline anekTpuieckoe nam mexaHmyeckoe obopygosaHue, fox-
Hbl BEHTU/IMPOBATLCA CBEXUM BO34YXOM MPU N36bITOYHOM AaBNEHUN OTHOCUTENIbHO OTCEKOB C UICTOYHUKOM ropio-
YMX ras3oB UM NapoB, 3a UCKTYEHNEM C/ly4yaeB, KOrAa Takne 0TCEeKM OTHOCATCSA K KNaccuduLMpoBaHHO! 30He
«OTCeK C MICTOYHMKOM FOpYMX ra3oB Uam napos» B cootTBeTcTBuM ¢ FTOCT P M3K 60079-2 u (35].

4.7.2.1.2 Bbl6pocbl OrTHeonacHbIX Belw,ecTB

BogopoaHblii reHepaTop A0/HKeH 6bITb 060pyAOBaH MACCHMBHBIMU U aKTUBHbLIMY CPeACTBaMU UM KOMOUHAa-
LMen aTux cpefcTB 4N NpefoTBpaLLeHns BO3MOXHbIX BbIGPOCOB OrHEONacHbIX BELLeCTB, ra3oB UM NapoB BHYT-
pV OTCEKOB BOA0POAHOIO reHepatopa co CKOpOCTbHO, MPW KOTOPOI BbIGPOCHI HE MOTYT 6bITb NEPEMELLaHbl Mexa-
HUYECKOI BeHTUNALMel 10 ypoBHell MeHee 25 % HWKHero npejesna B3pbIBaeMOCTH, 3a UCK/IOUEHNEM BOAOPOAA,
01151 KOTOPOTO BbIGPOC He A0/MKEH NpeBblwaTh 25 % HUXHEero npejena BocniaMeHeHus.

MaccuBHbIE CpeAcTBa MOTyT BK/1OYaTb B Ce69 MexaHMyYeckoe orpaHmyeHne BbiI6poCcoB OrHEONaCHbIX ra3oB
WM NapoB A0 MaKCMMasibHOIO0 3Ha4YeHWss C NOMOLbIO COMes Uan APYrnx Nofo6HbLIX MeToA0B OrpaHnyveHuns
noToka, Nau npefoxpaHnuTenbHbiX MydT, CKOHCTPYMPOBAHHbIX TAKUM 06pa30M, YTOObI OHU OrpaHMyYnBaIn cKo-
pocTb BbIGpOCa f,0 MPeAyCMOTPEHHOTO MaKCMMasibHOro 3HaYeHUs.

AKTUBHbIE CpeAcTBa MOTYT BK/loYaTb B Ce651 M3MepOoHUe 1 perynpoBaHue noToka uam yctpoictesa 6e30-
nacHoOCTW. Hanpumep AaTyMKn OrHeonacHoro rasa. AT cpeAcTBa 40/KHbI COOTBETCTBOBATbL TPE6OBAHUAM, U3/10-
XEHHbIM B 4.10, U AO/MKHbI NPUBOAUTL K OTK/HOUYEHWIO BOJAOPOAHOTO reHepaTopa npu BO3HUKHOBEHWMW YC/TOBUIA,
Npu KOTOPbIX KOHUEeHTpaLuus no60ro ropoyero raza B BEHTUISALMOHHOM Bblbpoce npeBbiwaeT 25 % HUXHero
npegena B3pbIBAEMOCTH, 3a UCK/IIOYEHNEM BOAOPOAA, A1 KOTOPOro BbIGPOC He A0/IKEH NpeBblwaTth 25 % HUX-
Hero npefjesia BOCMiaMeHeHuns.

MpumeuyaHne — HeoxuaaHHble 1 kaTacTpohmyeckme HeUCNPaBHOCTU He [O/MKHbI CUMTATLCS CLieHapueM
06bI4HOrO BbIGpPOCA B JAHHOM aHasn3e, ec/in 3almTta oT Takux c60eB He Oblia NMpesycMOTpeHa Npu MPOeKTYPOBaHUN
eMKOCTell [N roptounx rasoB 1 cuctem TpybonpoBoaoB (cM. Takxe 4.6).
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B BOAOpOAHbIX reHepaTopax, npefHasHauyeHHbIX 415 UCMO0b30BaHNS B NOMELLEHUAX, BEHTUNAUNSA U Bbl-
TSXKHOE YCTPOCTBO AbIMOBOIO rasa go/kHbl 6bITb CIPOEKTMPOBaHbI B COOTBETCTBUM C TPEGOBAHNAMMU K BEHTUA-
LLMOHHOW cucTeme unm cucTteme AbIMOBOTO rasa cornacHo 4.6.2.3.

XXunakoTonnueHble BOJOPOAHbIE TeHepaTopbl AO/KHbI BKIOYAaTL CpeAcTBa, o6ecneynsatoLye 3awmnTy ot
0NacHOCTW BO3ropaHuns, HanpuMep BeHTUASILMOHHBIN Wwkad uiv gpyrue cpeacrtea. Ecnm BbibpacbiBaeMoe Xuga-
KOe TON/IMBO MOXHO Y/1I0BUTb, UCNO/b3YOTCA COOTBETCTBYIOLME YIOBUTENN, NOAAOHbLI ANSA yTEUKU Unn gpyrue
KOHTeWHepbl, coobLatownecs c oKpyxarlien cpenoi.

4.7.2.2 BogopoaHble reHepaTopbl, o6opyAoBaHHble wWkadamu, npefHa3HayeHHble AN
MCNONb30BaHMA B OMACHbIX 30HaX

BopopoaHble reHepatopbl, npefHasHavyeHHble A58 UCNONb30BAHWSA B ONACHbIX 30HaX, AO/KHbI COOT-
BeTCTBOBaTb TpeboBaHUAM FOCT P M3K 60079-0. F'OCT P M3K 60079-2. TOCT P M3K60079-10-1,
FOCT P M3K 60079-10-2. B yacTu, ux kacawwencsa [34], [35]. [36].

4.7.2.3 OnacHoOCTV BHYTpY WKadoB reHepaTopoB

4.7.2.3.1 O6uwme nonoxeHns

Llikadhbl BOLOPOAHOrO reHepatopa foXHbl 6bITb CIPOEKTUPOBAHbI TaKMM 06pa3om, 4To6bI N106bIe BbIGPOCHI
roproYnX XUAKOCTEN, ra3osB UM NapoB BHYTPU WKaOB reHepaTopoB W. cnefoBaTesibHO, 06beM ONacHbIX 30H UX
BHYTPEHHEro NpoCTpaHcTBa CBOANINCE K MUHUMYMY B paboymnx n gpyrux ycnosusax, ¢ y4eTom 4acToTbl, MPOA0N-
XUTENbHOCTU M KONMYecTBa 3TUX BbIGPOCOB.

4.7.2.3.2 Knaccungukauma onacHblX 30H

OTCekuM C roproynm rasoM Uan napom B WKkadax BOLOPOAHOIO reHepaTopa Ao/kHbl 6biTb Knaccuguumnpo-
BaHbl, 2 06beM onacHbIX 30H onpegeneH cornacHo NOCT P M3K 60079-10-1, TOCT P M3K 60079-10-2 u [35],
C y4eTOM BO3MOXHO 4acTOTbl M CKOPOCTU BblIBpOCA, PU3NYECKNX CBONCTB BblGpacbiBaeMoro matepmana, BeHTu-
NAUUN. TEOMETPUN CUCTEMBI U APYTUX 3HAYNMBIX (DaKTOPOB.

4.7.2.3.3 ICTOYHUKM BOCNNaMeEHEHNA BHYTPMW WKagoB

M3roToBuUTENb A0KEH YCTPAHUTL UCTOYHUKM BOCMIAMEHEHUNA B KNaccuununpoBaHHbiX (ONacHbIX) 30Hax
wkacdpa, cobnogas cnegywuwme TpeboBaHuN:

- NpUMeHsieMoe 3/1eKTpoobopyfoBaHNe A5 UCNO/Ib30BAHUA B KNacCUULMPOBaHHbIX 30HaX 40/1KHO COOT-
BeTcTBoBaTh FOCT P M3K 60079-10-1, FOCT P M3K 60079-10-2 n [35].

- yCTaHOB/IEHHbIe YCTPOWCTBA A5 3/1EKTPONOA0rpeBa 40/KHbl COOTBETCTBOBATH [67];

- TemnepaTtypa NoBepxHOCTel He npeBbiwaeT 80 % TemnepaTypbl caMOBOCN/IaMeEHEHUSA TOplYero rasa
nnu napa. °C.

MpumevyaHune — CsefleHna 0 Temneparypax BOCM/IAMEHEHWSI Pa3/IMUYHbIX OTHEOMACHBIX XUAKOCTEN
npueeaeHs! B [36];

- BO3MOXHOCTb CTATUYECKOro paspsaga AokHa 6biTb yCTpaHeHa HagnexaliuM 31eKTpPUYeckum coeuHeHu-
eM 1 3azemneHnem [38] n npaBubHLIM NOA60POM MaTepuasnos cornacHo 4.5;

-obopypoBsaHune, cogepxallee matepuasbl, yCKopsAoLWw e peakunio OKUCIEHUS OTHEONACHbIX ra3oB B CMe-
CW C BO3YXOM, AO/MKHO CAEPXMBATb pacnpocTpaHeHne peakuun n3 o60pya0BaHNs B OKpYXatLlyto orHeonac-
Hyl0 cpegy.

4.7.2.3.4T1IpogyBKa BEHTU/IMPYEMbIX 30H

Ecnun Tun knaccmuumMpoBaHHO 30HbI NpeAycMaTpuBaeT Hanume NPUHYAUTENbHOW BEHTUNALMMN, NPOAYBKa
3TOl 30HbI AO0MXKHA GbITb 06EcneyeHa He MeHee YeM MATUKPATHbIM BO34YXOOOMEHOM [0 BKIOYEHNSA N06bIX
YCTPOICTB, HENIPUMEHSAEMbIX B HEBEHTUANPYEMbIX KNACCUPULMPOBAHHbBIX 30HAX.

B nHOM cnyuyae reHepaTop f0/XeH 6bITb 060pyA0BaH Npubopamu AN U3MEePEHNA COCTaBa BEHTUIALMOHHO-
ro BbI6GpOca, KOHTPOINPYIOLW UMY Ka4eCcTBO NPOAYBKU, HEOBX0ANMON A5 AOCTVXKEHNA YPOBHEW HMKe 25 % HUX-
Hero npegesna B3pbIBAEMOCTHU, 3a UCKNOYEHNEM BOAOPOAA, /151 KOTOPOro BbIGPOC He A0/IKEH nNpesbiwaTh 25 %
HUXHEro npejesna BocnaameHeHus.

Bce npubopsl, BKNOYaeMble 4,0 NPOAYBKM UK 415 OCYLLECTBAEHUA NPOAYBKN, A0/KHbI 6bITb NPUTO4HBIMU
AN UCNONb30BAHNA B HEBEHTUNMPYEMbIX KNacCUULMPOBaHHbIX 30HaX.

MpoayBka He ocylecTBNAETCA, €CNn cpefa BHYTPU OTCeKa 1 KOHCTPYKLMA CONyTCTBYOLWMX Tpy60NpoBo-
[L0B COOTBETCTBYHOT NPUHATLIM KpUTEPMAM 6€30MacCHOCTN.

4.7.2.3.5 TexHunyeckoe obcnyxuneBaHune obopypoBaHus, oKas3blBatoLW,ero B/IAHNE  Ha
knaccuukaLmnio onacHblX 30H

M3roToBuTE b AO/KEH BK/IIOYNTL B TEXHUYECKYIO [JOKYMEHTaL N0 Ha noctaBnsemoe o60pyLoBaHNe UHCT-
pyKUMW. rapaHTupytoLmne, 4To 060pyAoBaHe BCEX BU0B, OKa3blBallLee BIMAHNE Ha KiacCutnKaLuio 30H, npu
ero TeXHM4Yeckom obcnyxumBaHuy n nocnegytoweM BBOAE B 3KCnayaTauuto, 4O/KHO 6biTh TWaTebHO NpoBepe-

16



rOCT P 54110— 2010

HO [0 1 nMoc/ie NOBTOPHOW COOPKU AN COXPaHEHUA L,eNOCTHOCTM NepBOHaYasibHOW KOHCTPYKLUW, NOCKOMbKY
ero cCoCTosiHne BnunsaeT Ha 6e30MacHOCTb.

4.7.3 MNpepoTepalyeHne onacHocTeli BO3ropaHus v B3pbiBa B6AM3N BOAOPOAHbIX reHepaTopos,
HO 060pyAOBaHHbIX WKadamu

BopopofHble reHepaTopsbl, He 060pyA0BaHHbIe WKaamu, npegHasHavyeHHble 418 UCN0/Ib30BAHWA BHE MO-
MeLeHuns, ABNAITCA NOTeHUMaNbHbIMU UCTOYHUKAMM BbIGPOCA OrHEOoNnacHoro rasa u napa. OHW AOMXHbI ObITb
CNpPOeKTUpPOBaHbl TakuM 06pa3oM, 4TO6bI BCE BbIOBPOCHI TOPIOYNX XNAKOCTEN, ra3os Uan napos M3 BOJOPOAHOTO
reHeparopa u. cfiefoBaresibHO, 06eM onacHbIX 30H B6/1M3KN reHepaTopa 6bl/in cBefeHbl K MUHUMYMY nNpu pabo-
YMX N APYTrMX YCNOBUAX, C Y4ETOM 4acToTbl, NPOAOXUTENBHOCTM M KOMYecTBa BbIGPOCOB. VMIHopMaumnsa no
aKcnayatalmm n TEXHUYEeCKOMY 06CNYXMBaHUIO BOLOPOAHOIO reHepaTopa c y4eToM BblWEeN3N0XeHHOro Tpebosa-
HMA A0/MKHA BbITh BK/IIOUEHA B TEXHUYECKYIO AOKYMEHTaL M0 060pyA0BaHNS.

Bce nnowaaun B6113n BOAOPOAHOrO reHeparopa, He 060pyA0BaHHOrO Wkadamn, f0MKHbI 6bITh Knaccudum-
LMpoBaHbl. a 06beM onacHbIX 30H onpeaeneH, cornacHo FTOCT P MK 60079-10-1. TOCT P M3K 60079-10-2 n
[35], c y4eTOM BO3MOXHOI 4acTOThbl M CKOPOCTU Bbibpoca, hu3nyecknx CBOWCTB BbiIGpacbiBaemMoro matepuana,
BEHTUNALMMN, TEOMETPUN CUCTEMBI NAPYTUX 3HAYUMBIX haKTOpPOB.

TexHuyeckan AOKYMeHTaLMA Ha nocTasngemoe o6opyAoBaHne J0/KHaA cofepaTb MHCTPYKLMM No ycTa-
HOBKe. yKa3sblBalolne Ha To, YTO B K1acCUULMPOBaHHbIX ONACHbIX 30HAaX MCTOYHUKN BO3ropaHus AO/DKHbI 6bITh
yCTpaHeHbl, Npu 3TOM:

- yCTaHOBJIEHHOE 3/1eKTPOOB6OPYA0BaHME NPUMEHUMO A/19 UCMOSIb30BAHWUSA B K/TACCUPULMPOBAHHBIX 30HaX
cornacHo FOCT P M3K 60079-10-1. TOCT P M3K 60079-10-2 n [35]:

- 3HayeHue TeMmnepaTypbl NOBEpPXHOCTEN He npeBbiwaeT 80 % 3HauYeHWa TemnepaTypbl caMoBOCn1aMeHe-
HUSA roployero rasa unu napa. eC:

- yCTaHOB/IEHHbIE YCTPOICTBA A/151 9/1eKTPONOA0rpeBsa fO/KHbl COOTBETCTBOBATH [67].

MpumeuyaHune — CeefdeHnsa 0 TemMnepaTypax BOCM/IAMEHEHNS Pa3/IMYHbIX OrHEOMACHbIX XWAKOCTel
npusegeHsb! B [36].

- BO3MOXHOCTb CTATU4EeCKOro paspsaja ycTpaHeHa nyTeM Hafsiexallero 3/1eKTpMYeckoro coeuHeHunsa un
3a3emneHns [38] nnpaBunbHLIM NOL60POM MaTepPUanos cornacHo 4.5;

- 0bopyaoBaHue, cofepxaliee Matepuasl, JonycKawle yCKopeHne peakLumn roplounx ra3os ¢ Bo3ay-
XOM, JOJ/KHO CAepXunBaTb pacnpocTpaHeHne peakumm U3 060pyL0BaHNA B OKPYXatoLLyo roployyto cpey.

MN3roToBMTENb JOMKEH BKIOUYNTL B TEXHUYECKYIO JOKYMEHTAaL N0 BOAOPOAHOIO reHeparopa crefyoLlyto
WHbopmaumtio:

- UHCTPYKLWW, onpejensioLme, 4To B k1acCumULMPOBaHHbIX 30HaxX B C/lyyae NPUMEHEeHUs MexaHu4eckoi
BEHTUNALMM 30Ha YCTAaHOBKM BOAOPOAHOrO reHepaTopa NpuHyAuTebHO NpoayBaeTcs nepes BKI0YEHUEM Nt0ObixX
YCTPOWCTB, HE MPUMEHSEMbIX A1 UCNO/Ib30BaHUSA B HEBEHTUINPYEMbIX KNaccuthnLMpoBaHHbIX 30HaxX:

MpumeyaHuns

1 WHTEeHCVBHOCTL NPOAYBKN ONpefeniAeTcs aHa/IM30M XapakTepPUCTUK NOTOKa U reOMeTPUn CUCTEMBI.

2 Bce npubopebl, BKIOYaeMble 40 NPOAYBKA WM A4S OCYLLEeCTBEHNS NPOAYBKW, LO/MKHbI ObiTb MPUMEHUMbI AN
MCMOJb30BaHNA B HEBEHTUIMPYEMbIX K1aCCUMULIMPOBAHHBIX 30HaX.

3 lNpoayBska He OCYLLECTB/IAETCS, eC/IN CPpefa BHyTPU OTCeKa 1 KOHCTPYKLUA CONyTCTBYIOLLMX TPY60NpoBOA0B COOT-
BETCTBYIOT MPUHATLIM KPUTEPUAM 6€30MacHOCTM:

- UHCTPYKLUMK, onpejenstoLliune, 4To 86,1131 BOLOPOAHbIX TEHepaTopoB, nNpejHasHayeHHbIX 47159 UCNOSb30-
BaHWA BHE NOMELLeHNs, OTCEKMN, CoiepXalline 3/1eKTpuyeckoe 1 MexaHmyeckoe o60pygoBaHuie, BEHTUINPYIOTCA
npu NONIOXNTENbHOM [AaB/eHUN BO3A4YXOM UM HETOPHYMMU XMAKOCTAMU cornacHo FTOCT P M3K 60079-2 [34].
3a UCK/II0HYEHNEeM cyvaes, Korga o6opyoBaHne NpUMeHNMOo /15t UCNOb30BaHNA B KNacCu@uKaLMoHHbIX 30Hax
cornacHo FOCT P M@K 60079-10-1. FOCT P M3K 60079-10-2 u [35]:

- UHCTPYKLUUK, onpegensiwme. 4To nto60oe ob60pyf0BaHNe, okasbiBalwLlee BIUSHNE Ha K1acCuukaLmio 30H.
npun ero TeXxHM4Yeckom 06CNyXnBaHU v BBOJE B 3KCNayaTaLuuio TWwaTelbHO NPOBEPAETCA [0 U Noc/ie NOBTOPHOW
Cc6OpKM Ha NpegMeT COXpaHeHUs Le/IOCTHOCTU NepBOHAYasibHO KOHCTPYKLNM, MOCKO/bKY €ro COCTOsiHUe BAusieT
Ha 6e30NacHOCTb.

- UHhopmaLmio, TpeboBaHUA U pYre orpaHnYeHns No yCTaHoBKe 1 aKcnayaTauum BoLOPOAHbIX reHeparo-
poB 6e3 wkadoB 4514 NpeAoTBPaLLeHNA PUCKOB 3J0pP0BbLI0 UM 6e30MacHOCTH.

4.7.4 Topenkn

KoHCTpyKUVei BOAOPOAHBIX FTEHEPATOPOB A0/KHA OblTh MCKTIOYEHA BO3MOXHOCTb CKOM/IEHUS TOPOYNX NN
B3PbIBOOMACHbLIX Fa30B B ropesikax (CTapToOBbIX, OCHOBHbIX M BCMIOMOraTesibHbIX ropesikax B neun puopmuHra,
ropesikax oCTaTO4YHOrO rasay).
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OcHoBHas ropesika fio/xHa 6blTb 060pyJ0BaHa UCTOYHUKOM BOCMIAMEHEHUSA UM YCTPONCTBOM NPSIMOTro
BOCM/IaMeHeHus.

Mpy ncnonb3oBaHNM YyCTPOCTBA NPSAMOro BOCN/1aMEHEHWS OHO J0/KHO perynnpoBaTbCa aBToMaTUYeckn 1
He [JO/HXHO NMPUBOANUTL K MOBPEXAEHUAM OCHOBHOW ropesiku. [Jo/mxHbl 6biTb 06ecneveHsbl cpefcTea npegoTepa-
LLeHNs1 HenpaBubHOV CO0PKKN TN HEMPABUIbHOTO MOHTaXa 1l 60ro ycTpolicTBa NPAAMOro BOCM/IaMEHEHUS.

Mpn ncnonb3oBaHUN UCTOUYHUKA BOCNIAMEHEHNSA OH [OJ/IKEH PeryinposaTbCa aBToMaTtuyecku, npuyem
MCTOYHMKOM BOCMIaMEHEHUA [OHKHO 3axuraTbcs no6oe Tonamnso. [JomkHbl 6bITb 06ecneveHbl cpeacTsa Ans
npeAoTBPaLEHNS HEKaYeCTBEHHO CO0PKMN UM HEMPaBUIbHOTO MOHTaXa /Il 60ro NCTOYHMKA BOCN/TAMEHEHUS.

Korga ncTouHuk BocnsiaMeHeHns ABASeTCa HeOTbeM/IEMO YacTblo CTApTOBO ropesikv, OHa A0/KHa COOoT-
BETCTBOBATb TEXHUYECKNM YC/TOBUAM, yCTaHaB/IMBAEMbIM HACTOALLUM CTaHAAPTOM.

ABTOMaTV3MPOBaHHbIE 3/IEKTPUYECKNE CUCTEMbI yNpaB/IeHUS TOPEIKOI AO/MKHbI COOTBETCTBOBAaTL TPe6oBa-
HUAM. U3N0XEHHbIM B 4.10.2.1.

Mnamsa 0CHOBHOW ropesik1, UCTOYHUKA BOCM/TAMEHEHNSA NN UX 060X AO/HKHO KOHTPOIMPOBATLCSA AETEKTO-
pom nnameHun. ECv ocHOBHasA ropesika BocnjiaMeHaeTca UCTOYHUKOM BOCN/IaMEHEHUsA, NPUCYTCTBUE N1aMeHn B
NCTOYHMKE BOCMNIaMEeHEeHUA A0/1XHO ObiTb 0B6HaPYXEeHO AeTEKTOPOM [0 NoAa4mn ra3a B OCHOBHYIO ropesiky. Cucre-
Ma C MCTOYHUKOM BOCMIAMEHEHUS MYNbCUPYIOLEro 4eNCTBMA J0/KHA KOHTPOMPOBaTh Ha/nyne niameHun B
OCHOBHO1 ropesike cpasy xe nocse nepuoja ycTaHOB/IEHUS OCHOBHOTO NaMeHH.

McTouHMK BOCN/IaMEHEeHMNA A0/1KeH 3 EKTUBHO BbIMOJSIHATL CBOM PYHKL MK NpY N11060M YpPOBHE nojayu
TOMN/MBA B HEro.

Korpa noaBoA aHeprun UCTOYHWKOM BOCM/IaMeHEeHUs NuIoToM He npeBblwaeT 0,250 kBT. He TpebyeTcs
onpeaensATb nepuog yctaHoB/IEHUA OCHOBHOTO naamMeHu. Korga nogsog aHepruun nuiota npesbiwaet 0.250 kBT
1N BCayyae NpsiMOro BOCM/JaMeHeHNs OCHOBHO ropesiku, nepuoj ycTaHOB/IEHUS OCHOBHOTO N1aMeHun onpeje-
NsieTcs U3rotToBuTesIeEM Takum 06pas3om, 4TO6bI NMPU UCMbITAHUN 3a[ePXKn BocnaameHeHns no 5.4.6.27. He BO3-
HVKanayrposa ans 340p0BbA UM 6€30NacHOCTY 06CNYXMBAIOLWEro NepcoHana uam noBpexaeHna BoA0poAHOro
reHeparopa.

CwurHan Kk nojaye rasa B OCHOBHYI0 ropesiky fJ0/KeH nofasartbCsl TO/IbKO NOC/1e TOro, Kak AeTeKTop o6Hapy-
XWUN NaamMsa NCToUYHMKa BOCN/IaMeHeHs.

Kaxpgas npouefypa akTuBusauny MCTOYHMKA BOCNIAaMEHEHNSA UK YCTPOCTBA NPAMOro BOCN/iaMeHeHuns
OCHOBHOI ropesnikn Ao/HKHa HaYNHaTBLCA C OTKPbIBAHUS TOMIMBHBIX K/1aNaHOB ¥ 3aKaHuYMBaTbLCSA UX 3aKpblBaHEM.
Vickpa Ao1KHa COXPaHATLCA 4,0 BO3HUKHOBEHWUSA BOCN/IAMEHEHUS WK [0 KOHLA Nepuoaa yCTaHOB/IEHUA OCHOB-
HOro naameHu.

He f0/1KHO OCyLLeCTBNATLCA 60/1€e€ TpeX NOMNbITOK BK/TIOYEHNSA UCTOYHUKA BOCM/TAMEHEHUS UM YCTPOCTBa
NpAMOro Bocn1amMeHeHUss OCHOBHO roOpesiku, MpuYem Kaxaas nonbiTka [0o/HKHa CONPOBOXAATbCSA NMPOAYBKON.
OTCcyTCTBME NNaMeHu nocne TpeTbe NoNbITKM LO/MKHO NPMBECTM NO KpaiiHel mepe K 3Hepro3aBncUMoi 6,10Ku-
poBKe CUCTEMbI.

B cnyuyae saracaHus niaMeHu cuctema Jo/KHa OCylecTBUTb NOBTOPHOE BOCM/IaMeHeHNe, NOBTOPHbI
LMK UV 3HEPro3aBUCcMMYyto 6/10KMPOBKY.

Bpems 610kMpOBKY NpU 3aracaHnm naameHun MCTOYHUKa BOCM/1IaMeHeHNs uan ycTpoicTea NpsiMoro Bocnna-
MEHEHNS OCHOBHOI ropesiku He A0/KHO NpeBbiwaTh 3 C.

Ecnu ocyujectsisieTcs NOBTOPHOE BOCN/IaMEHEHNe Npy YCN0BMAX UCNbITaHUS No 5.4.6, yCTPOWCTBO NpsiMo-
ro BOCnaaMeHeHs JO/KHO 6bITb OTK/II0YEHO He 60/1ee yeM Ha 1 ¢ nocne UcYe3HOBEHUA cUrHana nnamexun. B
3TOM C/lyyae nepuof yctaHoB/IEHNA OCHOBHOIO NJIaMeHu 0/KeH 6bITb onpeesieH C yHeTOM BK/TIOYEHUS YCTPOIA-
cTBa BOCnaMeHeHus. OTCYTCTBME MJIaMEHN B KOHLE Nepnuoja yCTaHOBIEHNS NIaMeH, YKa3aHHOro n3rotosuTte-
neM. [O/XHO Mo KpaliHei Mepe NpUBECTU K 3Hepro3aBnCcUMOii 610KMpoBKe.

[MOBTOPHOMY LMK/Y, OCYLLECTBAIAEMOMY NPU YCNOBUAX UCMbITaHNA N0 5.4.6, A0/KHO NpejwecTBoBaTh npe-
pbiBaHWe nogayun rasa v NpoAyBKa; LMK BOCM/IaMEHeHNA A0/KeH 6biTb MOBTOPHO 3anyLeH ¢ Havyana. B atom
c/ly4yae Havaso nepuoja yctaHOB/1€HUA OCHOBHOIO NiamMeHy paccunTbiBaeTCA C MOMEHTA BKIOYEHNA UCTOUYHMKA
BOCM1amMmeHeHus. MonbITOK NOBTOPHOTO LKA He ,O/TKHO BbITb 60/1ee Tpex, Kaxjas nonbITka Jo/HXHa CONPoBOX-
fAaTbcs npofyskoii. OTCyTCTBME NTaMeHN B KOHLIe TPeTbell NoMbITKU NpUBEeAEeT Mo KpaiiHell Mepe K 3Heprosasncu-
MO 6/10KMPOBKE.

Limkn pa6oTbl ropesikm Jo/mKeH 6biTb OpraHn3oBaH TaknuM o06pasom, 4Tobbl ABuratesib, KOHAEeHcaTop um
CX0Xee yCTPOICTBO He NPMBOAWN B ieiiCTBME TOMJIMBHbINA KnanaH Ui UCTOYHKK BOCMIaMeHeH)s Noc/e Toro, kak
hyHKLMA ynpaBieHns oTK/I0UYNIa OCHOBHYIO FOpersiky.

CooTBeTCTBYWOLUNE CPEACTBA AO/KHbI 06ecneynBaTtb aBTOMaTUYECKY0 NMPOAYBKY KOXyXa Uaun kopnyca
ropenku oT N060I cmecy roproyero rasa nepej Npo6HOI NONbITKOM BOCM/IAMEHEHUSA WX MeXAy nonbiTkamu
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NOBTOPHOrO LMKa, Korga n3 coobpaxeHuin 6esonacHocTn TpebyeTcs NacCMBHOE COCTOsIHME A0 3anycka Wam noc-
ne oTkNYeHns. Takaa npoayBka Ao/KHA o6ecneynBaTtb NO KpaiHel mepe YeTblpexKkpaTHblli BO34YX006MEH B
KOXYX€ Unn KOpnyce ropesnku.

KOMMNOHEHTbI UCTOUYHMKA BOCN/IAMEHEHUS AO/MKHbI ObITb YCTAHOB/IEHbI TAKMM 06Pa3oM, YTO6bI paboTa aTux
YCTPOICTB M BOCN/IaMEHEHWNE TOPESIKMA He NoABEepPrasncb BO3AENCTBUIO NOCTOPOHHMX YacTUL, NPU HOPMasibHOM
pexuMe akcnayarauum.

LomkHbl 6bITb 06ecneyeHbl 3 hekTUBHbIE CPEACTBA, NPeoTBpaLLatoLLme BO3BpaT BO34yxa B TON/IMBONPO-
BOJ WM TOMN/MBA B BO34yXONPOBOA NPV CMELIMBAHUN NEPBUYHOTr0 NOTOKA BO3A4yXa C TONINMBOM. CUCTEMBbI pery-
NMPOBaHMA NoJaun Bo3yxa 1 TONANBa AO/KHbI NOATBEPANTL HAMUME BO3AYLLHOMO NOTOKA 0 BOCN/IAMEHEHUs
N NpensiTcTBOBAaTb BXOAY TON/IMBA B KaXAYI0 13 TOPeok 40 Tex Nop. noka NnpucyTCTBYyeT BO3AYLIHbIA NOTOK, a B
cny4yae c605 BO34YLIHOIO BEHTUAATOPA OTKAUYUTL Nogadvy Tonavea.

MexaHunueckasn CBA3b MeXAy cucTemMamu peryampoBaHnsa nogayu TonaMea 1M Bo3ayxa, ecsivm TakoBas uc-
nosb3yeTcs. f0/MKHa 6bITb CNPOEKTUPOBaHA TakuM 06pa3oM, YTO6bl OHa NoAAepXuBasia COOTHOLEHWEe TONIMBA U
BO3A4yXa 1 6bls1a YCTOWYMBON K HEMCNPABHOCTSIM U OTK/TIOYEHUAM.

Mpun OTKNOYEHNM ONACHbIe rasbl 4OMKHbI 6bITb NOMELLEHbI B HAAEXHbIE KOHTENHEPbI NN YHUUTOXEHbI.

Ecnv Bo3gyx 1 TONAVBO U MOTOKM FOPHOYEro TEXHO/I0TMYECKOro rada KOHTaKTUPYIT C CUCTEMON TEPMOKOH-
TPONA. N3roTOBUTENb [,0/KEH 060pyA0BaTh BOAOPOAHLIV reHepaTop cpeacTBaMu NnpeaoTBpaLLeHns puckos Ans
3,0pOBbS UM 6€30NacHOCTW, BO3HMKAIOLWKUX NPU NonajaHny Bo3ayxa B TONIMBONPOBOS, U IMHUIO TOPHOYEro
TEeXHO/10TMYeCKOoro rasa, uaun Npy nonagaHuy TonanBa Uy ropoyero TEXHOI0rMYEeCcKoro rasa B BO34yXONpoBoA,.

4.7.5 CucTeMbl KaTaNUTUYECKOro OKUCNEeHNA TonanBa (katanutmyeckme ropenku)

MN3roToBUTENb LO/KEH NpeaoTBpaLaTh He6e3onacHoe CKoMeHne oOrHeonacHbIX NN B3pbIBOONACHbIX ra-
30B BHYTPW KOMMOHEHTOB BOAOPOAHOrO reHepaTopa, HeCyL X XNAKOCTH, B KOTOPbIX MPOM3BOASATCS OrHeonac-
Hble UK B3PbIBOONACHbIE rasbl 4715 NOSyYEHUS KOHTPONIMPYEMOW peakL M kKaTanMTMYeckoro OKMCNeHna Tonamsa
(Hanpumep, KaTanUTUYECKOE YaCTUYHOE OKUC/IEHUE, KaTaIMTUYeckoe ropeHune).

CooTBeTCTBYOLWMe CpeAcTBa 40/HKHbI 06ecneynBaTb NPOAYBKY KOMMNOHEHTOB CUCTEMbI KATa/IMTUYECKOTO
OKMCNEeHnA TONMBa, Korja B Lensx 6esonacHocTu Tpebyetcs obecneunTb ee naccMBHOE (MHEPTHOE) COCTOAHNE
[0 3anycka Wav nocse oTkNoYeHUs. B cucteme npoayBKu AO/MKHO MPUMEHSTLCSA CPEACTBO, YyKa3aHHOe U3roToBu-
Tenem. MepeyeHb 3TUX CPEACTB BKIKOYAET, HO HE OrpaHnYMBaeTCa a3oToM, BO34yXOM 1 napoM. O6beM NpoayBKu
[OMXeEH 6blTb yKa3aH U3roTOBUTENEM U ONpeseNieH C yYeTOM XapakTepucTuK NoToka, AUHaAMUKU U reoMeTpumn
CUCTEMBI.

MN3roToBuTeNb AO/MKEH 06ecneynBaTb CpeAcTBa, NpegoTepallalLle nonagaHne Bosgyxa B TONJAMBONPO-
BOJ MU TON/IMBA B BO3AYXONPOBOJ U cO3/iaHre TONMBOBO3AYLLIHbIX CMeceil.

B cuctemax c 06eHEHHOW ropioyeil cCMecbto perynaTopbl nogayn Bo3gyxa u TonavMBa L0/DKHbI NoATBep-
OUTb Ha/MuMe BO3AYLHOTO NOTOKA 0 Havasla peakuumn 1 NpensaTcTBOBaTb BXOAY TON/IMBA B peakTop, Noka cucrte-
Ma He GyZleT npuBefeHa B aKCnyaTalMOHHY FTOTOBHOCTL.B crucTemax ¢ 6oraToli roptoueil cMecbto perynsaTopbl
nogauv Bo3gyxa v TOnavMBa Ao/KHbl NOATBEPAUTL HaMYMe ToNAuBa 40 Havyana peakymmn n npensaTcTBOBaTb BXO-
[y BO3/yxa B peakTop, noka cuctema He 6yaeT npusegeHa B 3KCnayaTalMOHHY rOTOBHOCTb.

MexaHunyeckas CBA3b MexXAy cuctemMamu peryampoBaHmsa nogaun TonaMea v Bo3ayxa, eciv TakoBas uc-
nosib3yeTcs. A0/HKHA NOALepXUBaTb COOTHOLWEHME TONNBa U BO34yXa M 6biTb YCTONYMBOW KHEMCNPABHOCTAM U
OTK/TOYEHUAM.

MakcumanbHoe BpeMs 3afepXKu Havana peakuun J0/KHO GbiTh YKa3aHO N3TOTOBUTENEM W OnpeseneHo
CY4eTOM MHEPLMOHHOCTY OnpeAeneHns BpEMEHU peakLumn KOHTPO/IbHbIMUW YCTPOCTBAMU CUCTEMbI Y BpEMEHM,
Tpebyemoro 418 CKON/IeHNA MakCMaibHO OMYCTUMOrO KosiMyecTBa roptoyeit nnv B3pbiIBOONacHo cmecK, KoTo-
pas MoxeT 6e30nacHO Haxo4MTbCA B CUCTEME, C yYeTOM CKOPOCTM NOTOKA, BOCM/IaMEHAEMOCTH TON/IMBOBO3AYLL-
HOIl CMecun 1 reoMeTpun cucTemsl. Ecin kaTanmTnyeckas peakuyus He Hayanacb B yCTaHOB/IEHHOE U3rOTOBUTENEM
BpeMs, cucTema aBToMaTMyeckn 40/HKHa OTKIOYNTL Nogady Tonanea B pexvMme 06eHEHHO ropioyein cmecu nnm
nojauvy BCex peareHToB B pexume 60raToii ropioyeit cmecu.

Ecnv TemnepaTtypa WM MHTEHCUMBHOCTb HapacTaHus TemnepaTypbl kaTanusaTopa BbIXO4MT U3 fuanasoHa,
onpefeneHHOro n3roToBMTeNeM, cucTema ,0/kHa aBTomaTnyeckn 6,10kMpoBaTbCs C OTKAYEHNEM NoAadun Tonau-
Ba B pexume 06eAHEHHOI roptoyeli cMecu Uam nogavm BCex peareHToB B peXxume 60ratoi roptoyeli cMecu.
Bpemsa 6/10KMPOBKM NPpK OTKa3e He A0J/HKHO NpeBbiwaTh 3 C.

Mpn OTKNOYEHNN CUCTEMbI OMACHbIE rasbl AO/IXHbI 6bITb 06€3BpeXEeHbI NN YHUUTOXEHbI.

Ons cnyyaes, KOrga cMecb TONMMBA WM BO3AyXa MOXET NOTeHLMabHO CKOMUTHLCA BHYTPU BOAOPOLHOIO
reHepaTopa, Bbl3BaHHbIX OTKA30M NPU 3anycke B TEYEHNE MaKCUMasIbHOTO BPEMEHUN Havyana peakuun, ykasaHHoro
M3roToBUTENEM, NPEKpaLLEHNEM peakLun, yBesIMYeHMeM Uan cokpalleHnem CKopocTy peakLmmn 40 He6e3onacHo-
ro 3HaYeHUs1 Be/IMUYMHbI, N3rOTOBUTE/b AO/KEH 06eCneynTb Takne yCnoBus, YTo6bl MakCMasibHOe KOJIM4ecTBo
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roptoueii CMecu, KOTOpoe MOXET CKOMWUTLCS MpW CropaHum, He NPeBbilano yCTaHOB/EHHbIE YPOBHU faBeHns
U TemnepaTypbl 411 KOMNOHEHTOB, NOABEPralLLMXCcs TAKOMY BO3AEACTBUIO.

Ec/in BO34yX W TOM/IMBO U/ CMECb FOPHYEro TEXHO0rMUYECKOro ra3a KOHTaKTUPYHT C CUCTEMOM TEPMOKOH-
TPOAS, U3rOTOBUTENb JO/HKEH 060PYA0BaTh BOAOPOAHbIN reHepaTop cpeAcTBaMu NpefoTBpaLleHnst PUCKOB AN
30pOBbS UM 6€30NaCHOCTU, BO3HMUKAOLWMX NPU NonagaHuy Bo3ayxa B TON/IMBONPOBOL UMW JIMHUIO TOPIOYEro
TEeXHO/I0rMYecKoro rasa, uav npy nonagaHnum Tonamea Uan roproyero TEXHOMOMMUYECKOro ra3a B BO34yXonpoBog,.

4.8 MpepoTBpal,eHne onacHoCTel NopaxeHUs 3NeKTPUYEeCKUM TOKOM

MpoekTpoBaHMe N KOHCTPYMPOBAaHUE 3M1EKTPUYECKON CUCTEMBI, a TaKKe MPUMEHEHe 31eKTPUYECKOro 1
3/1eKTPOHHOTo 060pyAOBaHMSA, BK/IOUASA 3/IeKTpUYecKkne ABuraTenin u anekTpudeckme getanu, 4o/MKHbl COOTBET-
cTBOBaTh Tpe6oBaHMAM [38] B clyyae NMPOMbILLIIEHHOTO MPUMeHeHus unn [39] B cnyyae 6bITOBOro, KoMMepyec-
KOro 1 MOSTyNPOMbILL/IEHHOTO NPYMEHEHNS 3/1eKTpoo6opyAoBaHMS.

AnekTpuyeckme KOMMNOHEHTbI, yCTAHOB/IEHHbIE B BOAOPO/AHbIE reHepaTopbl 6e3 WwkagoB, npegHasHaveHHbIX
[N UICNONb30BaHNA BHe MOMELLEeHNs, fO/KHbI O6bITh 3aLMLLEeHbl OT JOXASA, C MUHUMAa/bHBIM KN1acCoM 3/1eKTpu-
yeckoii 3awuTsl IPX4D [43].

MN3roToBuTENb AO/DKEH BKIOUYNTL B TEXHUYECKYIO OKYMEHTaL M0 NpoayKuun TpeboBaHne 0 TOM. 4TO BbiNycC-
KHble 0TBEPCTNA BEHTUNSALMOHHOI CCTEMbI BOJOPOAHOIO reHepaTopa, npejHa3Ha4yeHHOoro 4159 YCTaHOBKW BHe
nomeLleHnsl, JO/MKHbI ObITb 3aLMLLeHbl OT 40XAA A8 NPpeA0TBpaLeHNA HAMOKAHNA 3/1eKTPUYECKNX KOMMOHEH-
TOB BHYTpM Wkada.

Tun npeo6pasoBaTens A0/HKEH OblTb MPUrOAHBIM ANA NPUMEHEHNA B COOTBETCTBUM C [37].

OnekTpuyeckun 6e3onacHoe paccTtosHue (Mo BO34yXxy), yTeuka Toka (Mo NOBEPXHOCTH), a Takxe To/lMHa
CNOLWHON N30NALUN JO0KHBI COOTBETCTBOBATH [44] B YacTu, UX kacatLeiics.

4.9 3nekTpomarHmTHas coBmecTtumocTb (EMC)

Bof0poaHbIil reHepaTop He A0/KEH NPOM3BOAUTL 3/IEKTPOMArHUTHLIE MOMEXM, NPEBbIWAlLW e A0NYCTH-
Mblii ypOBEHb B MECTax. NpefHa3Ha4YeHHbIX A1 ero ucnosb3oBaHusa. Kpome aToro, o6opysoBaHue A0/KHO
MMeTb COOTBETCTBYHLLMNIA YPOBEHb MOMEXOYCTOMNYMBOCTM A €70 NPaBUILHOIO (WYHKLMOHUPOBAHUS B YC/O-
BUSIX 3KCM/lyaTaumu. B 3aBUCUMOCTU OT KOHKPETHOIO C/lyvasl, BOAOPOAHbI reHepaTop 40/1)XEeH COOTBETCTBOBATb
[53]-[60].

4.10 Cuctembl ynpaBneHus n obopygosaHune 3awmnTbl 1 6€30NaCHOCTHU

4.10.1 O6bwue TpeboBaHMA

HacTpoiikn napameTpoB cucTeMbl 6€30MacHOCTH J0/KHbI OCYLLECTBASATLCA HA OCHOBE aHann3a 6esonacHo-
CTU Y Ha,eXXHOCTKN, onnucaHHoro B 4.1.

BofopofHbili reHepaTop A0/1KeH 6blTb CPOEKTUPOBAH Takum 06pa3oM, YTO6bl € AUHNYHBIA 0TKa3 KOMMNOHEH-
Ta 060py;0BAHNA HE NPUBOAMA NocneA0BaTe/IbHO K BO3HUKHOBEHMIO ONMacHbIX ycnosuit. Cpefctea, npefoTspa-
L atlLine BO3HMKHOBEHME NocnefoBaTe/IbHbIX 0TKa30B, BK/IOYaT B Ce6a (HO He orpaHuymBaloTCs):

- 3allMTHble YCTpoiicTBa B BOLOPOAHOM reHepaTope (Hanpumep, ycTpoiicTea 6/10KMPOBKM 1 pacLenneHns);

- 3alMTHYI0 6/I0KMPOBKY 3/1EKTPUYECKOI Lenu:

- UCMOJIb30BaHNE UCTMbITAHHbIX METO4UKN KOMMNOHEHTOB 060pYy/0BaHMA:

- obecneyeHne YacTUYHOrO U NOSTHOTO Pe3epBUPOBaHNA NN AnBepCUKaLnm CUCTEMBI:

- cpefcTBa AN PYyHKLMOHAIbHbIX UCMbITAHWA.

MpumeuyaHune — PykoBOACTBO NO NPOEKTUPOBAHWID 3MEKTPUYHECKMX, SMEKTPOHHLIX U NPOrpamMmMupyeMbix
cUCTeM ynpasiieHus npusoamTca B [62]. [68].

4.10.2 PaboTa cucTem ynpaBrieHus

4.10.2.1 O6wmre nonoxeHns

BbiTOBbIE, KOMMEpPYEeCKne 1 NoynpoMblLL/IEHHbIE BOAOPOAHbLIE TEHEPATOPbLI M aBTOMAaTUYECKNE SNEeKTPU-
YecKne 1 3/IEKTPOHHbIE CUCTEMBI YIpaBeHUs [0/KHbl COOTBETCTBOBAThL [46].

CucteMmbl ynpas/ieHNs NPOMbILLEHHbIX BOAOPOAHbIX FeHepaTopoB O/IXHbI COOTBETCTBOBATH [46] 1 [68].

ABTOMAaTHyeckune afieKTpuyeckme CUCTEMbI yNpaBieHns ropesikamMmu JOo/HKHbI COOTBETCTBOBATH [47].

ABTOMAaTUYECKME 3/IEKTPUYECKME CUCTEMbI YIIPABNEHUSA peakTopamMmmn KaTasimTU4eCcKoro OKMCNEeHNs AO/IKHbI
COOTBETCTBOBATb, B 3aBUCUMOCTY OT KOHKPETHOTO criyyas. [47] nuyacTHbiM TpeboBaHusam 4.7.5.

CucTeMbl PyYHOro ynpasieHns f0/HKHbl UMETb YeTKY0 MapkKMpoBKY U BbiTb CPOEKTUPOBaHbI C y4eTOM
npefoTBpalleHns HenpegHaMepeHHOro 3MeHeHUs PeryinpoBOoK 1 BK/TIOYEHNS.
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4.10.2.2 3anyck

3anycx cucTeMbl f,0/mKeH 6bITb BO3MOXEH TO/TbKO MPU (DYHKLMOHNPOBAHUW NMPeAoXPaHUTebHbIX yCTPOKCTB.

MpaBWnbHbIN NocneoBaTe NbHbIM 3aNyCK A40/KEH 06ecneynBaTbCsa afeKkBaTHbIMU 6710KMPOBOYHBIMU YCT-
poiicTBamu.

[lns BOAOPOAHOIO reHepartopa ¢ 4UCTaHLUOHHBIM yNpaB/ieHUEM B aBTOMATUYECKOM pexnme gosmkHa 6bITb
npegycMmoTpeHa oyHKLMA nepesanycka nocse oCTaHOBKMW, TO/bKO NOC/e TOro, Korga yAoB/eTBOPEHbl YC/10BUS
6e3onacHocTu. Mepesanyck reHepaTopa MOXeT Take OCYLLeCTBAATLCA C MOMOLLbI CUCTEMbI PYYHOrO ynpasne-
HWA. NpeAyCcMOTPEHHO AN 3TON Lenun, nocse NpoBepkn 6€30NacHOCTU Takoro nepesanycka. flaHHoe Tpe6oBa-
HUe He MPUMEHSIeTCS K nepe3anycky BOAOPOAHOro reHepaTopa B pesy/ibTate HOpMasibHOW NocnenoBaTeIbHOCTH
aBTOMaTM4yecKoro uukna.

4.10.2.3 OTkNOYeHne

4.10.2.3.1 O6wmre NnoNoXeHns

B coOTBETCTBUM C aHaNN30M 6€30NaCHOCTH Y HALEeXHOCTK, NpuBeAeHHbIM B4.1. N PYHKLMOHAbHbLIMU Tpe-
60BaHMAMMN K BOAOPOLHOMY reHepaTopy, BOAOPOAHbIN reHepaTop A0/KEH UMEeTb OYHKL MM 6€30NacHOro BbIKIH0-
YeHUA 1 perysimpyemMoro BbiK/toyeHnsa s cootsetctemn ¢ 4.10.2.3.214.10.2.3.3.

4.10.2.3.2 be3onacHoe Bblk/llOYEeHNe

4.10.2.3.2.1 O6WwMe nonoxeHums

BogopogHbliii reHepaTop A0/MKeH nMeTb PyHKL MU 6€30NacHOro Bbik/loYeHWS, NnpegynpexaalLme peasnb-
HYIO UK NPUGAMXKAIOLWYIOCA 0NAacHOCTb, KOTOpPas He MOXeT BblTb OTPErynpoBaHa cuctemamu ynpasieHus.

[laHHble DYHKLMN A0/MKHBI OTKI0YATh NUTaHUe OT YCTPOMCTB Nogayn NnoToka Tonanea B pexume obegHeH-
HOVi roptoyeli CMecu 1 oT yCTPOMCTB NoAayun NoToKa TON/IMBa U TEXHONOTMYECKOTO BO3AYLLHOMO MOTOKa B pexnme
6oraToii roptoyeii cmecu B pesysibTate AeNCTBUS OTPaHUYNTENs, NpepbiBaTENs UIN 06HAPYXEHUA BHYTPEHHEN
OLWNBKN CUCTEMBI.

Kpome Toro, pyHKL MM 6€30NaCHOr0 BbIKTHOYEHUSA AO/DKHbI:

- OTK/IIOYNTBL BCIO NoJayvy aHeprum 4ns nutaHua o060opyAoBaHns U NpefoTBpaTUTb BO3MOXHOCTb BO3HUKHO-
BEHWSA OMacHbIX YCNOBWIA, He co3faBas f0N0/IHUTEIbHbIE ONACHOCTY.

MpumeuyaHne — CuUCTEMbI YNpaB/EHUS/PETYIMPOBAHMS, CNOCOGHbIE GE30MACHO OMepupoBaTh B OMACHbIX
YC/NOBUSIX, MOTYT 6bITb OCTAB/IEHbI BK/IIOUEHHLIMU AN NOALEPXAHUA LIeIOCTHOCTU CUCTEMbI WM  NPefoCTaB/eHUs
CBefleHWii 0 Heil:

- UHULMUPOBATbL UK paspellaTb MHALMUPOBaHVe onpeAefieHHbIX 3alUTHbIX 4eACTBUIA Npu Heo06X0ANMOCTH;

- onpefensATb BCe Apyrne MyHKUUN 1 onepayumn Bo BCEX pexumax;

- npegoTBpaLaTb NOBTOPHYIO MHMLMANN3aLmio nepesanycka;

- UMeTb Takne 6/10KMPOBOYHbIE YCTPOMCTBA NOBTOPHOrO 3anycka, YTo6bl KOMaHAa NOBTOPHOrO 3anycka Mor-
Nla BO3/elicTBOBAaTL Ha HOPMasibHY0 paboTy TOJIbKO NOC/1e TOro, Kak 3Th 6/10KMPOBOYHBIE YCTPOCTBA ObLIN Npej-
HamMepeHHO NepeycTaHOB/EHbI.

Ecnu 3alimnTHOE yCTPOWCTBO UK YCTPONCTBO 6/10KMPOBKM NPUBOAUT K aBapuiiHOMY BbIK/TIOYEHUIO BOLOPOL-
HOro reHepaTopa, CurHas 06 3TOM COCTOSAHWUM J0/IXEH ObITb NepeaH B IOTMYECKUIi y3en CUCTEMbI YNpaBieHuns.

MoBTOPHbI 3anyck (hyHKLUN 6€30NacHOro BbIK/TOUYEHNSA HE AO/KEH NPUBOANTL K BOSHUKHOBEHMIO ONACHbIX
yCnoBuii.

CucTembl ynpasfieHUaYperynnposaHusi. CnocobHble 6e30nacHo onepuposaTh B ONACHbIX YC/TOBUAX, MOTYT
6bITb OCTaB/IEHbI BK/IOYEHHBIMU ANS1 NOAAEPXaHWNA LenoCTHOCTM CUCTEMbl WU NpefoCcTaBleHUs CBefeHui
0 cucTeme.

4.10.2.3.2.2 ABapuitHaa ocTaHOBKa

BopaopoHsblii reHepatop Ao/mxeH 6bITb 060pyA0BaH cpeAcTBaMu aBapuiiHoil octaHoBkn. CpefcTBa aBapuii-
HOI OCTaHOBKM JO/KHbI UMETb JierkopasimymmMble N NerkofocTynHble yCTpoiicTBa ynpasneHus [21].

4.10.2.3.2.3 DyHKUMUN ynpaBaeHUsA B C/iy4ao oTKka3a CUCTEMbl ynpaB/ieHns

B cnyyae ownbKu 10rnMYecKoro ysa CUCTeMbl yrpaBeHus, oTkasa uv noBpexaeHuns annaparHoro obec-
neyeHuss CUCTEMbI yNpaBeHNA:

a) 0CTaHOBKa BOJOPOAHOrO reHepaTopa Ao/kHa 6ecnpensiTcTBEHHO OCYLLeCTBAATLCA Nocne nogauvu
KOMaH/[bl OCTaHOBKMU:

6) aBTOMaTUYeECKAA UM py4yHas ocTaHOBKa MOABMXUMbIX YacTell fO/KHA OCYLecTBAATLCSA becnpenaT-
CTBEHHO;

B) 3alMTHbIE YCTPOACTBA fO/DKHbI AelicTBOBaTb B NOIHOM 06beME;

r) BOJOPO/HbIV reHepaTop He [0/XKeH BHe3aNHO nepe3anyckarbCcs.
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4.10.2.3.3 Perynupyemoe BblKk/lloUeHMne

HewTaTHble ycnoBusi, 6€30NacHO peryanpytoLmnecs nan He npeAcTaBnsioLLme HemnocpeAcTBEHHOW onacHo-
CTU. MOTYT KOPPEKTUPOBAaTLCA (DYHKLMENR perynnpyemMoro BbiK/1tUYeHus.

DYHKLMA perynmpyemMoro BblK/l0YeHNs A0/MKHA OTKAIOYNTL NUTaHne oT yCTPOCTB nofayn noToka TonMea B
pexvmMe o6eJHEHHOI roptoyei cMecu Uam oT yCTPOKCTB Nogayn nNoToka TOM/MBa M TEXHONOTMYECKOro BO3AYLL-
HOro noToka B pexumMe 60raToii roptoyeit cmecu, B pesynibTaTe OTKPbITUS Lienn ynpaBieHns peryanpyoLwmm ycT-
pONCTBOM. HaNnpumep TepMocTaTom. PYHKLMA [0/MKHA BEPHYTb CUCTEMY B UCXOLHOE MOJSIOXEHME.

PYHKUNA PETYIMPYEMOTO BbIKTIOYEHUA MOXET NOJTHOCTbIO OTK/HUYUTL NOJavy 3Heprum K 060py0BaHuio
UAN COXpaHUTb NoJavy aHeprum ToNbLKO K NPUBOAY reHepaTopa.

MpoayBka cucTeMbl BbINONHAETCA B C/ly4ae, ecnv 370 TpebyeTca B Lenax 6esonacHocTu (cm. 4.3.9).

4.10.2.4 Pa3spewunTenibHble PYHKLNN

PaspewnTensHble QyHKLUN JOMKHBI UCMOb30BaTbCA B COOTBETCTBUM C TPe6OBaHUSAMU, YCTAHOBNIEHHLIMU
B aHann3e 6e30NacHOCTUN N HAAEXHOCTU, ONMCaHHOM B 4.1.

4.10.2.5 KomnsiekcHaa yctaHOBKa

Ecnun BOfoOpOAHbIV reHepaTop CNpoeKTMPOoBaH A8 COBMECTHO paboTkl ¢ ApyrM o6opyoBaHmem (Hanpu-
Mep. KaKk4acTb 3HepPreTMYeckoi yCTaHOBKMN C TON/IMBHbIMW 3/1IeMeHTamMm), ynpaBsieHne 0CTaHOBKOW BOAOPOAHOTO
reHepartopa, Bk/llo4asi aBapuiiHyto 0CTaHOBKY, A0/1XHO 6bITb 06ecneyeHo cpeacTBaMu (Hanpumep, conpshkeHune
CWUTHA0B) 151 BO3MOXHOCTMN PEryinpyemMoro oTk/l04eHs Bcero 060py0BaHuns BblLLE WU HXKE MO NOTOKY BOAO-
poAHOro reHepaTopa, ecnu Npogo/keHne paboTbl CTAHOBUTCS ONACHbIM.

4.10.2.6 Pabouune poxXumbl

4.10.2.6.1 OCHOBHble paboyne pexunMbl 1 Nepexos U3 04HOT0 pexnma B 4pYyroi

[l0/1KHO 6bITb BA OCHOBHbIX Paboymnx pexummMa: pexuM «BKIIOUEHO» U PEXUM «BbIKTHOYEHO».

B pexunme «BKNHOYEHO» KOMMOHEHTbI BOAOPOAHOrO reHepartopa f0/HKHbI 6bITb aKTUBHBIMU Y (DYHKLMOHUPO-
BaTb B COOTBETCTBUMU C HEO6XO4MMOCTbLIO Nogaun Bogopoaa. Kpome 3Toro, B pexmmMme «BKAHYEHO» [OSHKHbI yun-
TbiBaTbCH CneaytoLyue ycnoBums:

- pexum npocTtos (NPou3BOACTBO BOAOPOAA HE OCYLLECTBNAETCA) 1

- pexum, paspeliatoLmit aBTomaTnyecknii 3anyck reneparopa (ocyLLecTBAsSeTCA NOABOA IHEPTUM K K/TeM-
MaM BOLOPOAHOro reHepartopa).

B pexume «BbIK/TIOYEHO», BCE KOMMOHEHTbI TEXHONOTNYeCcKoro 060pyA0BaHnNa A0/MKHbI 6biTb OTKNIOYEHbI OT
NCTOYHMKA NUTaHus. Mpy CNoNb30BaHUN BHE NOMELLEHUA A0/XHO ob6ecneynsaTbCa COOTBETCTBYOLLEE yTene-
Hue.

[lo/KHbI 6bITh BA OCHOBHbIX pexuma nepexoga: 3anyck u Bblk/loueHune.

3anyck uivM aBToMaTU4eckuii Nepexos N3 pexumma «BblKIIOYEHO» B PEXUM «BK/THOUYEHO» [O/HKEH MHULUUPO-
BaTbCA BHELHUM CUTHAIOM.

BbikntoyeHne nnm aBTomaTyeckuii nepexos n3 pexmma «BK/IlUYEHO» B PEXUM «BbIKNHOYEHO» AO/MKEH UHULN-
MpPOBaTbLCA BHELHWM UM BHYTPEHHUM CUTHA/IOM BC/1eCTBME BO3HUKHOBEHWSA 3anpeesibHbiX YCN0BUIA perynupy-
oL ero ycTpoiicTsa BOAOPOAHOIO reHepaTopa.

4.10.2.6.2 BcnomoraTenbHble POXUMbI U Nepexos U3 04HOro pexuma B Apyron

BcnomoraTenbHble paboune pexuMbl v Mepexos U3 o4HOr0 pexuma B 4pyroii MoryT uMcnofnb3oBaTtbCs,
Hanpumep, AN obecnevyeHns pasNnyHbIX ypoBHen NPpon3BOAMTENBHOCTN FreHepaTopa uan 418 peryinpoBku, Tex-
HUYecKoro o6cnyXxmnBaHma n ocMoTpa.

4.10.2.6.3 Bbi6op pexuma

Ecnun BOAOPOAHbIN reHepaTop 6bI/1 CPOEKTUPOBAaH U MOCTPOEH 415 CMO/Tb30BaHUS B HECKOIbKNX peXnmax
paboTbl M KOHTPONSA, NPEeACTaBAALWNX pas3IniHblie ypoBHM 6e30NacHOCTH (415 perynnpoBaHunsa, TEXHUYECKoro
06CnyXmBaHus, 0CMOTpa N TA.), OH AO/KeH 6bITb 06ecneyeH ycTPONCTBOM BbiGopa pexnma, CHabXeHHbIM cpef-
CTBaMy 3aLnThl B KAXAOM NOM0XKeHUN. Kaxoe NonoxeHne nepektovaTens pexvma 0/HKHO COOTBETCTBOBATb
OfLHOMY peXnMy paboTbl UM KOHTPONA U MMETb 6/T0KWPOBOYHbIE YCTPONCTBA NOBTOPHOTO 3anycka. KomaHga ans
OCYLL,eCTB/IEHNA HOBOTO 3anycka Ao/KHa HavyaTb BO3/4eNCTBOBAaTb HA HOPMasIbHbI PeXuM aKkcnayaTaunm TonbKo
nocne npegHaMepeHHo nepeycTaHoBKN 6/T0KWPOBOYHbIX YCTPOWCTB.

MepekntoyaTenb PeXnMoB f0/KEH BbITb HAAEXHBIM U CNPOEKTMPOBAH TakuM 06pa3om, 4To6bl Npeaynpex-
[aTb HenpegHaMepeHHble N3MEHEHUS PEXUMOB, NPUBOAALLNE K BOSHUKHOBEHWIO ONACHbIX YCOBWIA, U OCHALLEH
TakMuMu cpefcTBamMu, Kak perympoBoyHas pyKosiTka, 3aMOK UM KomaHa nporpammMmHoro obecneyenus. Mepe-
KnoYaTenb pexvma MoxXeT 6biTb CNPOEKTUPOBAH TakMM 06pa3om, YTOObI OrpaHnYnMTbL 4OCTYN NoNb30BaTeNen K
onpefeneHHbIM pabounm pexmmam BOLOPOAHOIO reHepaTopa (Hanpumep, kogaMmu gocTyna K onpefeneHHbIM
perynupyembimM OYHKLUSAM).
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Bbl6paHHbIil pexum fo/KeH nepeonpeaensaTs BCe gpyrue pyHKUUM ynpaBneHuns, 3a ucknoyeHmem 6e3o-
NacHOro BbIK/TYEHNSA.

4.10.2.7 [AncTaHUWOHHbIE CUCTEMbBI yNpaBleHUA N KOHTPONA

BogopoaHble reHepatopsl, ynpasnisiemble AUCTaHLNMOHHO, A0/KHbI 6bITb 060pYy/A0BaHbI 1OKa/IbHLIM MapKu-
pOBaHHbLIM NepekyaTesneM Ui 4pyrumn cpeAcTsamm A1 OTK/IOYEHUA reHepaTopa oT AUCTaHLMOHHbIX CUTHa-
NI0B. KOrja MeCTHbIli onepaTop BbIMO/HSAET OCMOTP UM TEXHMYECKOe 06CyXMNBaHMe.

[ncTaHLUMOHHbIE CUCTEMbBI YNIPABJIEHUA U KOHTPOS JO/DKHbI:

- NIPUMEHATLCA ANA BOLOPOAHbLIX TeHepaTopoB TO/ILKO B C/lyvae, ec/in Takoe ynpassieHne obecneunsaet
6e3onacHble yca10BUsi ero paboTsl,

- He nepeHacTpauBaTb YCTpOiCTBa 3aLlunTbl 1 6€30NacHOCTU.

Mpoueaypbl BHECEHNA U3MEHEHWIA B ANCTAHLMOHHYIO CUCTEMY KOHTPOISt A0/DKHbI MCMOMb30BaTbCS B COOT-
BeTCcTBUMN C 6.3.4.2.

4.10.3 Ob6opyaoBaHue 3alWnTbl 1 6€30NacHOCTH

3alnTHble yCTPOCTBA M UX coYeTaHne cogepxar:

- ycTpoiicTBa 6e30nacHoOCT 1

- KOHTPOJIbHO-U3MepPUTE/IbHbIE YCTPONCTBA, Takune Kak UHAMKaTOPbl UM CUTHa/IbHbIE YCTPOCTBA, N03BO/IAI0-
e npeAnpuHUMaTh COOTBETCTBYOLIME AeACTBMA aBTOMATUYeCKN U BPYUHYIO ANA NoAAepxXaHus paboTsbl
BO/JIOPOAHOrO reHepaTopa B A40NyCTUMbIX Npeaenax.

YcTpoiicTBa 6€30MaCHOCTH [O/IKHbI:

- 6bITb CNPOEKTUPOBaHbI Y CKOHCTPYVWPOBAaHbLI HAJEXHbLIMU U NPUrOAHLIMU A1 UCMOIb30BAHUA N0 Ha3Have-
HUIO. C y4eTOM TpeboBaHUi K TEXHUYECKOMY 06CNYXNBAHWIO U NCMbITAHUIO YCTPONCTB B 3afaHHbIX YC/10BUAX;

- 0o6nafatb CamMOCTOATESIbHbIMU (PYHKUUAMU 6€30NacHOCTU, He3aBUCUMbIMU OT APYrUX BO3MOXHbIX
hyHKL WA

- COOTBETCTBOBATb YCTAHOB/IEHbIM HOPMaM NPOEKTUPOBaHUS, o6ecneyunBaloLM Hagaexallyo HagexHyo
3alunTy n 6e3onacHocTb.

MpepaynpexaeHve nepesarpyskm 060pyao0BaHua L0/XHO obecneynBaTbCsa B NpoLiecce ero NnpoekTuposa-
HMA NOCPeCTBOM OCHaLLeHUs cpefcTBamMmun U3MepPeHnUs, yCTpONCTBaMU pPeryiMpoBaHuns v ynpaBneHus, Takumm
KaK a/iekTpuyeckune npefoxpaHuTenn, orpaHnuynTeNnn TemnepaTtypbl, pacxofoMepsbl, pene, perncTparopsl Ypes-
MEPHOI CKOPOCTU /MK N3MepuTe bHble yCTPOoiicTBa NOA06HbIX TUMOB.

YcTpoiicTBa 6e3onacHoCTu € hyHKLMen n3aMepeHuns A0MKHbI 6biTb CIPOEKTUPOBAHbI Y CKOHCTPYMPOBaHbI
Takum 06pa3om, YTO6bI OHN COOTBETCTBOBAIN NPEAYCMOTPEHHLIM TEXHUYECKUM TPe60BaHUAM 1 0CO6bLIM YC/10BU-
AM MCNOMNb30BaHuA. [lna cnyvyaes, KOraa yc/ioBUsi UCNOJIb30BAHUS MOTYT NOBUATL HA TOYHOCTb U AOCTYNHOCTb B
ob6cnyxnsaHmm, omKHa obecneymBaTbCa BO3MOXHOCTb NPOBEPKN NOKa3aHWi TOYHOCTN U AOCTYMHOCTU 06CIYXN-
BaHWA yCTPONCTB 6e30NacHOCTU. B kauecTBe cocTaB/AOLLENO KOMMOHEHTA TaKUX YCTPOWCTB BbicTynaeT Koaddhu-
LuueHT 6e3onacHoOCTU, obecneymnsatoLmii, 4To nopor cpabaTbiBaHNS yCTPONCTBA CUTHANMM3ALMN NTEXUT 3a PerncT-
pupyemMbiMu npegenamm, B YaCTHOCTU, C y4eTOM NPOU3BOACTBEHHbIX YC0BUI YCTAHOBKN 1 BO3MOXHbIX OTK/IOHE-
HWIA N3MEPUTENbHON CUCTEMbI.

OrpaHnunTenu gaBneHuns, Takne kak nepeksoyareny 4asneHuns, 40/HKHbI COOTBETCTBOBATH [48]. KOHTpPOsbHO-
n3MepuTesibHble YCTPOCTBa TeMnepaTypbl 4OKHbI COOTBETCTBOBATL [49]. [a30Bble AATUNKU, UCNOb3YeMble Kak
cpeAcTBO 6€30MacHOCTU, A0/KHbI COOTBETCTBOBATH [64] M BbIGMpaThCs, yCcTaHaBAMBaTLCA, UCNO/b30BaTLCA
no6CcnyxXnBaTbCs B COOTBETCTBUY C [65].

Bce yacTv BOAOPOAHbIX FTEHepaTopoB, HacTpanBaeMble MU peryanpyemMble Ha cTafnum Npon3BoACTBa U He
nognexatime U3MeHeHMNI0 CO CTOPOHbI NOJIb30BaTEeNSA UK COOPLLMKA, AODKHbLI ObITh 3alULLEHbI OT BCKPbLITUSA.

Pbluarv n gpyrve ycTpoiicTBa peryiMpoBK1 N HACTPOIKN AO/MKHbBI UMETb YeTKYH0 MapKupOBKY N UHCTPYKLNN
AN NpefoTBpaLleHns oWM604YHOro MaHUnyIMpoBaHus.

WX KOHCTPYKLMA He [o/MmKHA A0MYyCKaTb CyJyaiiHoe U3MeHeHne NOM0XEHUS UK pexnma paboTsl.

4.11 TMNHeBMaTUyeckoe n rugpasnnyeckoe obopygosaHue

MHeBMaTU4YecKoe 1 rngpaBnmyeckoe 060py0BaHne BOAOPOAHbLIX TEHEPATOPOB A0/KHO 6bITb CNPOEKTUPO-
BaHO C y4eTOM NpuBeAEHHbIX HUXe TpeboBaHuii [5]. [6].

B yacTHOCTK, MHeBMaTUYeCKoe 1 rmapasnnyeckoe o6opyaoBaHue BOAOPOAHbIX FeHepaToOpoB A0/IKHO ObITb
CMPOEeKTMPOBaHO TakuMm 06pa3om, YTobbI:

- He NpeBbIlWanoch MakCMManbHO J0MNyCcTUMOE AaBneHne (HanpuMmep, NyTeM UCNONb30BaHUA OrpaHnynTe-
neii paBnexunn):

- nageHue pfaBneHus, nepenagbl AaBf€HUS WAW NOTEPs BaKyymMa He NpUBOAM/N K BO3SHUKHOBEHUHO
onacHocTei:
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- YTEYKN UM HEUCMPABHOCTM CUCTEMbI HE MPUBOAN/IN K BbIGPOCY ONACHbIX XUAKOCTEN:

- BO3JyXONPUEMHUKN. pe3epByapbl CXUAKOCTAMU UM NOA06HbIE COCYAbl, Takue, Kak rmaponHeBmMaTnyec-
Kve akkyMysiTopbl, COOTBETCTBOBA/IN NpaBuiaM NPOEKTUPOBaHNA AAaHHbIX 31eMEHTOB (CM. 4.6);

- BCe 3/IeMeHTbl 060pyA0BaHMsA, B 0COGEHHOCTU TPY6bl M pyKaBa, Gbl/iv 3alluilieHbl 0T paspyLllaLnx
BHELWHUX BO3AENCTBUIA;

- naBfieHne B pesepByapax v NoA06HbIX cocyaax (Hanpumep, rmaponHEeBMaTUYECKUX akkyMynsiTopax) aB-
TOMATUYECKM CHMUXANO0Ch NPU OTK/IOUYEHUN BOAOPOAHOIO reHepaTopa oT NoAaun 3/IeKTPUUYECKO SHePrum uUnu.
ec/iM aBTOMaTMyecKoe CHKEeHUe AaB/ieHss HeBO3MOXHO, AO/KHbI 6bITb 06ecrneyeHbl Mepbl 418 X U30NALUN U
JIOKa/IbHOTO CHUMXXEeHUS fLaB/IeHUsI U U3BMEPEHNS er0 3HaYeHus:

- BCE 3/1IEMEHTbI, KOTOPbIe HaXoAATCA No4 AaB/EHMEM NOC/e N30/ BOLOPOAHOIO reHeparTopa oT noja-
UM 3/1eKTPUYECKOro NMTaHus, o6ecrneyeHsbl 1erkoono3HaBaeMbiMy ycTpoiicTBamMmu c6poca v npeaynpexaailei
TabNMUKoiA, NpMBEKatoLLeli BHUMaHNE K HEOOXOANMOCTY CHUXEHUS faB/IEHUSI B 9TUX 3/IEMEHTaX 4,0 BbINO/IHEHUS
HaCTPOWKM NN TEXHUYECKOTO 06CNYXMBaHNUS BOLOPOLHOMO reHepaTopa.

4.12 KnanaHsbl

4.12.1 3anopHble knanaHsbl

Bce obopyfoBaHne v cuctemsl, rae TpebyoTCsA orpaHnyeHne nnmn 6,10KMpoBKa NoToKa TEXHONOTNYECKoM
XWNAKOCTW BO BPEMS OTK/IIOYEHMNS, UCMIBITAHUSA, TEXHUYECKOTO 06C/TYXMBaHNSA, HELITaTHbIX UM aBapuiiHbIX yco-
BWIA, 4OMKHBI 6bITb 060pYA0BaHbI 3aMOPHbLIMY KNanaHamu.

MexaHun3Mbl ynpasieHns, ycTaHOBJIEHHbIE Ha 3aMnopHble KnanaHbl, J0/KHbI 6bITb YCTORUNBLIMU K TENsoTe,
nepejasaeMoii OT Kopnyca knanasa.

DneKTpuyeckn, rmapasanyeckn Ui NnHeBMaTMyecky perympyemMblie 3anopHble knanaHbl 4OMKHbI ObITb Npu-
611KEHbI N0 CBOEMY TUMY K NPeOXPaHUTEeIbHOMY YCTPOWCTBY NpK NOTepe 3HEPrum MexaHuama ynpaBieHus.

4.12.2 KnanaHbl nogayn tonnusea

KnanaHbl nogayun Tonmea A0/MKHbI COOTBETCTBOBATL CAeAyoLWUM TpeboBaHnAM:

- Bce BxogHOe TONAMBO, NojaBaemMoe B BOAOPO/HbIA reHepaTop, A4O0/HKHO NPOXOAMTbL NO KpaiiHeli mepe
yepes ABa aBTOMATUYECKMNX KnanaHa no oyepeamn, ofWH U3 KOTOPbIX CNYXUT B Ka4ecTBe k/anaHa ynpasieHus,
aapyroil — B kauyecTBe 3aNOPHOro yCTpOiicTBa Ha cayyail 6e30NacHOro BbIK/TIOUYEHMS.

- llo6oe TONMBO, HENOCPeACTBEHHO NogaBaeMoe B TON/IMBOCXKUraTelbHoe 060py0BaHmne, Takoe Kak, Ha-
npumep. NycKoBOM KOTes UM yCTaHOBKa, B KOTOPO OCYLeCTBAAETCA NpoLecc ero nepepaboTku, JO/IKHO NPOX0-
OUTb NO KpaiiHei mepe yepes [Ba aBTOMaTUYECKMX KnanaHa no oYepean, O4UH U3 KOTOPbIX CTYXWUT B Ka4ecTBe
KnanaHa ynpasJ/ieHusl, a 4pyroil — B KayecTBe 3aMOPHOro yCTpoiicTBa Ha criyyail 6e30MacHOro BblKIOYEHUS.
KnanaHbl MOTyT cofepxaTbCcsi B OJHOM KOpryce perynsropa.

- DnekTpryeckne perynvpyemble kKnanaHbl nogayv Tonamsa 40/KHbI COOTBETCTBOBaTL TpeboBaHuam [50],
[51], B 3aBMCMMOCTYM OT KOHKpETHOro cayyas. KnanaHbl, UCnonb3yowmecs B kayecTse 6e30nacHbIX 3anOpHbIX
YCTPOICTB B BOLOPOAHOM reHepatope, [O/XHbl COOTBETCTBOBaTb TPe6OBaHUSAM NPUMEHAEeMOoro ctaHjapTa
K 6e30nacHbIM 3anopHbLIM KanaHaMm, yka3aHHbIM Bbllle.

- Mpwn nepepaboTke ra3os, BbIXOAALLNX N3 BOAOPOHOIO reHeparopa, CoefMHeHNe MOXeT He UMeTb 3anop-
HbIX KNanaHoB, ecnu npejycMoTpeHa 6e30nacHOCTb 3TOro npouecca B COOTBETCTBUM € 4.1.

4.13 O6opyfoBaHmMe C Bpalw,arwWnMnca afieMeHTaMmn KOHCTPYKL UK

4.13.1 O6uwme Tpeb6oBaHusa

O6opyaoBaHune c BpaLlaloWUMNCs aleMeHTaMy KOHCTPYKL MU AO/KHO 6biTb CPOEKTUPOBAHO C YYeToM
[aBneHns, Temnepartypbl W XUAKOCTENR, KOTOpble B HEM MOFYT 6bITb MCNO/Ib30BaHbl B HOPMa/IbHOM pexumMe aKcn-
nyataumu.

BnyckHble v BbiNyCkHble TPY60MPOBOAbI XUAKOCTH JO/MKHbI ObITh 3allMLLEeHbl OT NOBpPEeXAeHNs B pe3y/bTa-
Te Bubpaumu.

YnnoTHeHus Bana f0/MKHbI 6bITb COBMECTUMbIMU C NepekayBaeMbIMU XMAKOCTAMU, paboynmm TemnepaTy-
pamu n gaBneHvem, npeaycMoTPEeHHbIMU 4155 HOPMasIbHOTO U aHOMasIbHOr0 PEXUMOB 3KCNlyaTaunm 1 Bo Bpems
HOPMasIbHOTO Y aBapUAHOTO BbIK/TIOYEHWUIA.

YNNoTHeHVA BasoB BpalLeHNs f0/KHbI 6bITb CKOHCTPYNPOBaHbI TakuM 06pa3om, 4To6bl Npegynpexaanach
yTeuka onacHoii )XeaKocTh UAN. ecii BO3MOXHO, U3roTOBUTEb A0/KEH 06ecneyunTb cpefcTBa yaepxXaHus um
pacTBOPEHUS XNAKOCTU, HeobXxoAnMble A5 NpefynpexAeHns puckos A5 340p0BbSA N 6€30MacHoOCTH.

Asuratenu, NOAWNNHNKA N YNOTHEHUS [O/KHbI GbITb MPUTOAHBLIMU 4719 UCNOJIb30BAHNSA B NPeAyCMOTPEH-
HbIX pabounx unknax.
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O6opyaoBaHune ¢ BpalLaLWMMUCca afieMeHTaMy KOHCTPYKLUKN 1 COoNyTCTBYOLWan cuctema Tpyb6onpoBojoB
LO/MKHBI 6bITb MPOAHaIM3MPOBaHbl C yMETOM BO34eiCTBYIOLLMX CU/T U BpallaloWwux MOMEHTOB. DT napameTpsl
OO/MKHbI HAXOAUTHLCA B npefgenax OTKNOHEHWN, AOMYCTUMbIX U3rOTOBUTE/IEM B HOPMaslbHbIX pexumax akcn-
nyartauumu.

4.13.2 Komnpeccopsbl

4.13.2.1 MNpuMeHsAeMble KOMMPecCcopbl A0/MKHbI COOTBETCTBOBATbL O4HOMY U3 cTaHfapTos [7], [12] — [15],
[18]. [19].

4.13.2.2 3a ncko4yeHneM cnyvyaeB, He yKka3aHHbIX B aHan3e 6e30nacHOCTU U HagexHocTu 4.1, komnpec-
COPbI UM KOMMPECCOPHbIE CUCTEMbI [O/KHbI 6bITb 060PYA0BaHbI:

-ycTpolicTBamu cbpoca faBneHuns, orpaHnynBaoWL MMy faBeHune B Kax 40N CTyneHn cxatnsa 40 Makcu-
MasnbHOro paboyero faB/ieHNs B KOMNPECCOPe CxXaTusi U cucteMe Tpy60NpoBOAOB, BXOASLLUX B COCTaB AaHHOW
CTyneHu;

- aBTOMaTU4YeCcKUM ynpassieHMeM npekpalleHns HarHeTaHus BbICOKOTO flaB/IeHNA W BCacblBaHWs B arpera-
Tax HU3KOro faBeHuns;

- pasrpy3o4HbIM YCTPOCTBOM, yNaB/MBaloLL M 1 nepepabdaTtbiBaloLM BbliNyCcKaeMblii ra3 415 NOBTOPHOroO
NCMNONb30BaHUA /NN BEHTUNALUKN, ecnu TpebyeTcs nepe3anyck Komnpeccopa nocse BbIKIIOYEHNS;

- Bu6pomnsonsymein ot BMyckHOro Tpy60npoBoja f,0 BCachiBaloww e IMHUN KOMNPeccopa;

-orpaHnyuTenem fasneHus, npegynpexganolinm n3bbiTo4HOe AaB/ieHNe Ha BryCKe.

4.13.2.3 Komnpeccopsbl, He BKItoUYeHHble B 4.13.2.1 B CBAA3M C ManiorabapuMTHOCTbIO Y HU3KUM AaBNeHneM
HarHeTaHus, f0/KHbl COOTBETCTBOBaThL TpeboBaHNAM, ykazaHHbIM B4.13.2.2.

4.13.2.4 TNpumeHsieMble KOMMNPECCOoPbl HU3KOTO AaB/ieHNss (NecKOCTPYyiHble BEHTUASALMOHHbIE YCTAHOBKM)
[0/DKHBbI UMETb 3alLUTHbIE OTpaXAeHnsa B COOTBETCTBUM € [17, nyHKT 4.3.1].

4.13.3 DneKkTpuyeckue Hacochl

4.13.3.1 MNpuMeHsieMble 3/1eKTPUYeCKne HacoChbl A1 TEXHONOTMYECKUX XXUAKOCTEN AOMKHbI COOTBETCTBO-
BaTb [20] nnwn [24]. MpumeHsieMble 31eKTpUYECKMe Hacochl 418 BOAbI A0/KHbI cooTBeTCcTBOBAaTL [40] nnm [41].

4.13.3.2 DneKkTpuyeckme HacoChbl UM CUCTEMbI 3/IEKTPUYECKUX HACOCOB [,0/XHbI 6bITb 060PYA0BaHbI:

-ycTpolicTBammu cbpoca fiaBneHus, orpaHnunBaloLWL MMy AaBneHne Ha BXxofe 1 Bbixofe 40 60/1ee HU3KOro
YPOBHS, YeM MaKcMManbHO A0NYCTUMOE faB/ieHne cMcTeMbl TPY60NpoOBOAOB, 3a UCK/IIOYEHNEM Cyyaes, Korga
faBneHne cpabaTbiBaHWA 3aMOPHOro YCTPOICTBA 3/1EKTPMYECKOTO Hacoca MeHbLUe pacyeTHOro faB/eHuns cucte-
Mbl TPY60NpPOBOAOB. B Takmx cnyyaax orpaHnymMTeNb faBneHns He ycTaHaBInBaeTcs;

- aBToMaTu4ecknuM yrnpasaeHneM npekpalleHns HarHeTaHnsA BbICOKOTO flaB/IeHUsA, HarHeTaHus v BcacbliBa-
HUS NPU HU3KOM [laBNeHnu;

- MarucTpansmMu BcacbiBaHWUA U HarHeTaHus, 3alMLULeHHbIMU OT NOBPEXAEHUI B pe3ynbTaTe Bubpayuu.

4.13.3.3 Komnpeccopsbl, He BK1oYeHHble B 4.13.2.1 B cBAA3M C ManiorabapmMTHOCTbIO ¥ HA3KMM AaBneHnem
HarHeTaHus, AO/MKHbI COOTBETCTBOBATL Tpe6OBaHMAM, YKa3aHHbIM B 4.13.2.2.

4.14 Wkadbl

Llikadhbl BOJOPOAHOIO reHepaTopa A0/MKHbl UMEeTb MPOYHOCTb, XXECTKOCTb, MU3HOCOYCTONYNBOCTL, CTONKOCTb
K KOppo3uu n gpyrvue ceolicTea gna obecneyeHuns 3awutbl KOMNOHEHTOB BOAOPOAHOrO reHeparopa u cucTeMmsl
Tpy6onNpoBo/OB, a TaKke COOTBETCTBOBAaTbL TPe6OBAHUAM XpaHEeHUS, TPAHCNOPTUPOBAHNUS, YCTAHOBKN 1 YCNOBU-
AM KOHEYHOro MECTOMOJIOXKEHUSA.

Bce yacTu 6bITOBbIX, KOMMEPYECKMUX UK MOAYNPOMbILLIEHHBIX BOLOPOAHbIX FTeHepaTopoB, NpegHasHavyeH-
HbIX /11 UCNO/b30BaHNA BHE NOMELLEHUSA, f0/KHbI ObITb 3aK/TI0YEHbI B COOTBETCTBYIOLLYIO HECYLLYIO KOHCTPYK-
LMI0. TaKyl Kak Wwkad, kKopnyc nam 060s04ka.

Lkadbl BOAOPOAHOIO reHepaTopa, npegHa3Ha4yeHHble ANA UCNONb30BAHUA B MOMELLEHNI, AO/KHbI 6bITb
CKOHCTPYMpPOBaHbI U UCMNbITaHbl B COOTBETCTBUM CO CTEMEHbIO 3almnTbl 060104kM (Kog 3awunTbl IP20) [43]. Bogo-
poAHble reHepaTopbl, UCNOMb3yeMble BHE NOMELLEHNS, B MecTax, 3aliULeHHbIX OT aTMOCepHOro Bo3aencTeuns,
TakKxe f0/KHbI ObITb CIPOEKTUPOBAHbLI U UCTbITAHbI B COOTBETCTBUME CO CTENEHbIO 3aLMTbl 060104KM (KOA 3aLu-
Tl IP44) [43].

BopopofaHble reHepaTopsbl, UCNONb3yeMble BHE NOMELLEHUS, B MeCcTax, He3alnleHHbIX OT aTMocepHoro
BO3eliCTBUSA, [O/HKHbI HOPMasIbHO 3anyckaTbCsl U DYHKLMOHMPOBATh, 6€3 NOBPeXAeHNA NN HeucnpaBHOCTH
N0 60i yacTn, Hanmume KOTOPbIX MOXET NMPUBECTU K BO3HUKHOBEHMWIO ONAaCHbIX YC/I0BUIA MPU UCMbITAHU HA YCTORUN-
BOCTb K BO3AENCTBUIO f,OXASA COrNacHoO yCNoOBUSAM UCNbITAHUA NepeyncneHns a) nyHkra 14.2.4 [43].

BeHTUNALNOHHbIE OTBEPCTUA JO/KHBI ObITb CNIPOEKTUPOBAaHbI TAKUM 06pa30oM, YTOGbI OHM He 3acopsAnncCh
npyv HOPMasibHOM peXxume aKcnayatauum nbibio, CHErOM UK PacTUTENIbLHOCTLIO B COOTBETCTBUMN C NpeyCcMOoT-
PEHHbIM Ha3HaYeHneMm.
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Bce maTepuanbl, ucnonb3yemble 4158 KOHCTPYMPOBAHUA LWKadoB, BKIOYAA 3aMKOBble COEAUHEHUS Uan
npokNaakv ABepeil, fO0/MKHbI BblAepXnBaTh dn3nyeckue, XMMnyeckne n TemnepaTypHbIil ycnosusa, npegycmoT-
peHHble A1A BCEro XXM3HEHHOro LuKna BOAOPOAHOro reHepartopa. CbeMHble NaHenu, KpblWKy Uan n3onayus,
KoTOopble Heo6xoA4MMO ybpaTb 4715 HOPMalbHOro 06CNYXMBAHUA U NErKOro 4ocTyna, A0/MKHbI 6bITb CNPOEKTUPOBA-
Hbl TakKMM 06pa3om, 4ToObl MHOTOKPATHOE CHATUE U 3aMeHa He NMPUBOAUIN K NOBPEXAEHUIO UK YXYALWEHUI0
KayecTBa M30NAUMM N He BblN B3auMO3aMeHAeMbIMUW, eC/IN 3Ta B3aM0O3aMeHAMOCTb MOXET NPUBECTM K Hebe3o-
nacHbIM yc/oBuAM. CbeMHble NaHenun, KpbliWKW UNu ABepu, NpefHasHayeHHble ANA 3aWwnTbl 060pya0BaHnNs oT
focTtyna, o/KHbl 6bITb 060pyA0BaHbI cpefcTBaMu A5 hukcaluy N OTKPbIBATLCA TOSIbKO MUHCTPYMEHTOM, K/110-
YOM MW NOAOGHLIMWU MEeXaHU4YeckuMu cpefcTBamun. Bce yacTu BOAOPOAHbIX TEHEPATOPOB, HACTPOEHHbIE UK
OTperynmpoBaHHble Ha CTagnn NPpon3BOACTBA, A1 KOTOPbIX He NpeAycMaTpmMBaeTCs KOHTaKT C NepcoHanom, gon-
XHbI ObITb 3aLMLLEHbl OT BCKPbITUSA. [Lo/KHbI 06ecneynBaTbCcs CpeACcTBa AN APEeHaXa XUAKOCTel 1 nepegayn
no Tpy6am 3a npeaensb! WKados ANA YHUHTOXEHNA AN TPAHCNOPTUPOBAHNSA B TEXHOOIMYeCKMe npoLecchl, CBs-
3aHHble C BOAOPOAHbIM reHepaTtopoM. Ecnv nepcoHan nmeeT cBO6OAHbIN f0CTYN B WKad, MMHUManbHas obuias
naowaab BEHTUNALNOHHBLIX OTBEPCTUIA Ao/MKHA cocTaBiaTb 0.003 M2mM3 0T 06beMa wkada.

4.15 TepMON30/IALNOHHbIE CUCTEMbI U MaTepuanbl

TepMOon30/5LNOHHbIE CUCTEMbI, IPUMEHSIEMbIEe B BOAOPOAHOM reHepaTope, fO/KHbI:

- 6bITb XMMUYECKU COBMECTUMbIMU C U30/IMPYEMbBIMU MeTaslslamMu, B Cpefe U Temnepatypax, npefycmoT-
PEHHBIX /151 UCMO/Ib30BAHNS CUCTEMbI, U C PA3/INYHBIMU KOMMOHEHTAMMW CamMoii N30/ISILUOHHON CUCTEMBI;

- 6bITb 3al4MLLEeHbl OT NpejnonaraemMoro TeMnepaTypHoro n MexaHn4yeckoro Bo3AeincTBunii, Bkaodas no-
BPEXAEHUS. BbI3BAHHbIE ATMOCHEPHLIMU YC/IOBUSIMU.

- B6bITb CNPOEKTUPOBAHHBIMU C YYeTOM 06ecneyeHmns noxapobe3onacHoOCTH, HANpPUMep, NyTEM Npeaynpex-
[eHns NOoBbIWeHNUsa TemnepaTtypbl B613M TENNOBbLIAENA0WNX 06HEKTOB [0 YPOBHS, KOr4a ux Temnepartypa cra-
HOBUTCA HEAOCTATOUYHON AN BOCN/aMEHEeHWs MaTepuasioB, KOHTAKTUPYIOLLUX C HAMU UM PACMONOXEHHbIX
psgom.

- 6bITb CPOEKTUPOBAHHLIMY A/151 BO3MOXHOCTU J0CTYNa K cuctemMe Tpy60npoBoAoB, PUTUHIAM, U T. 4. ANS
TEXHNYECKOro 06CyXMNBaHNSA.

TepmMouaonvpylLLme MaTepranbl U NX BHYTPEHHEE KPeNneHNe UK afre3nBHbIE CPeACTBA KPENIEHUS, yCTa-
HOBJ/IEHHbIE HA KOMMOHEHTaxX BOAOPOAHOTO reHepaTopa, 4O/KHbI:

- 6bITb MEXaHUYECKN U aATe3MBHO 3a()UKCUPOBAaHbI HA MECTE U 3aliULLeHbl OT NepeMeLLeHns namu no-
BPEXAEHUS MEXaHWYecKoll Harpy3Kkoil uau B npouecce 06CyXnBaHus;

- BbIlepXnBaTb CKOPOCTM NOTOKA BO3A4yXa, TeMnepaTypbl U XULKOCTU, BO34EHCTBIIO KOTOPbIX OHU MOTYT
noABepraTbCs NPU HOPMasIbHbLIX PEXMMAX IKCyaTauum.

[ns npefoTBpalleHuns yrpo3 340P0OBbI0 U 6€30MaCHOCTU, CBA3AHHbIX C TEPMON30AUPYIOLLIE CUCTEMOIA,
M3roTOBMTE/b A0/IKEH yKa3aTb B pyKOBOACTBE N0 TEXHUUECKOMY 06CNyXMBaHU0 Tpe6oBaHWs Mo 0OCMOTPY U o6ec-
neueHnto 6€30MNacHOCTY KOHKPETHO AaHHO CUCTEMBI.

4.16 SHoprocpeacTtea

B0/10POAHbI reHepaTop A0/HKEH GbiTb CMPOEKTUPOBAH U CKOHCTPYMPOBAH TakuM 06pasoM, 4To6bl npu noTe-
pe nofaun 3HeprocpeacTs, HaNpumep NpepbiBaHUM NogaumN 31eKTPUYECTBa, BOAbl, OXaxaatoweil Bogbl um
nHEeBMOOGECNeUYeHmnsl, cucTeMa Morsia 6e30MacHO BbIKIOUYNTLCS:

a) He co3aaBsas Nno6ble yrpo3sbl A5 340POBbsA UM 6€30MaCHOCTU; UK

6) HEe NPUBOAMUTL K NOCTOSAHHOMY HaPYLUEHWUIO UK NOBPEXAEHUI0 CUCTEMbI;

4.17 YcTaHOBKa M TexHMYeckoe obcnyxuneaHue

4.17.1 YcTtaHOBKa

Own6KNM, 06bIYHO BO3HMKAKOLLME NPU YCTAHOBKE NN NOBTOPHOW yCTaHOBKE onpeAeneHHblx AeTanel n as-
nawumecs NCTOYHUKOM puUcka, A0MKHbI 6bITb MMHUMU3NPOBAHbI Ha CTaAWM NPOEKTUPOBAHUA Takux getanen.
MHdopmauus, npusiekawowas BHUMaHne K BO3MOXHOCTU BO3HUKHOBEHUSA NOA06HBIX OLWNGOK, f,0/1KHA ObITb pas-
MelleHa Ha camMux geTansax, noTeHunanbHbIX MCTOYHUKAX M/MNK Kopnycax yCTPOCTB, coAepXaLlinx Takme geta-
nun. Takas xe nHopmaumna Ao/kHa 6bITb pasMelleHa Ha NoABVXHbBIX AeTanax u ux kopnycax, ecaim u3BecTHo
HanpaB/ieHue ABUXEHWS, NPW KOTOPOM MpeaynpexgaeTcs BO3MOXHbI puck. Jllob6as gpyras nigopmayus, KoTo-
pas MoxeT 6bITb HEOOX0ANMON, AO/MKHA 6blTb BKAOYEHA B TEXHUYECKYI0 AOKYMEHTAaLMU Ha BOAOPOAHbIE
reHepaTopsbl.

HenpasubHble COeANHEHNSA AO/KHBI 6bITb MUHUMU3NPOBAHbLI HA CTaANN NPOEKTUPOBAHUSA A9 TEX MECT,
r4e UCTOYHUKOM pucka MOTyT ObiTb HEMPUrOAHAS XWUAKOCTb WAWM 3N1eKTpuveckoe coefuHeHune. 3a HEBO3MOX-
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HOCTbI0 3TOT0, UHGhOPMALUSA, NPUB/IEKaloWas BHUIMaHNe K BO3MOXHOCTU HENPaBW/IbHOTO COeANHEHNS, AO/KHA
pa3smelaTbcsa Ha COOTBETCTBYIOLW X Tpy6ax, kabenax n/mnu wTencesbHbIX 6/10Kax.

MpumeyaHue — B npuioxeHun I NpMBOANTCSA PYKOBOACTBO MO YCTaHOBKE BOAOPOAHbLIX FEHepaTopoB.

4.17.2 TexHunuyeckoe ob6CnyxusaHune

MecTa perynvpoBku, CMaskn 1 TEXHUYECKOro 06CNyXnBaHnsa He O/MKHbI HAXOANTLCA B 30HaX pucka Tpas-
MUPOBaHWA WK YTPo3bl 4719 340P0BbA YesioBeka. 3a HeMMeHNeM 3TOro, A0/HKHbI 06ecneynBaTbCsl COOTBETCTBY-
1oL Me UHCTPYKL MM B PyKOBOACTBE MO TEXHUYECKOMY 06CNYXMNBaHWUIO 4N NpeaynpexaeHns puckos Ans 340p0-
Bbs 1 6e3onacHocTU. Ecinm perynmposka, TeXHUYeckoe 06CnyXnBaHne, PeMOHT, 04MCTKa 1 06CyXMBaHWe NPOBO-
[ATCA BO BpeMs paboTbl reHepaTtopa, A0/HKHbl 06ecneunsaTbca cpefcTa 419 6e30nacHoi 4esTeNbHOCTN Nepco-
Hasa. a B PyKOBOACTBO MO TEXHUYECKOMY 06CYXMBaHWNI0 060PYyA0BaHNS [O/MKHbI ObITh BK/IOYEHbI COOTBETCTBY-
1oL Me MHCTPYKL MK, UCKIoYaloLe BOSHMKHOBEHME puUcKa 3[,0pOBbI0 1 6e30nacHoCTu. [lo/kHbI O6bITh 06ecneve-
Hbl cpefcTBa A5 6e30NacHOro CHATUSA 1 3aMeHbl KOMNOHEHTOB BOJOPO4HOrO reHeparopa, TpebytLnx yacToi
3aMeHbl. JlocTyn K 3TUM KOMNOHEHTaM [O/IKEH NO3BO/IATL 6ecnpenAaTCTBEHHOE BbINO/IHEHNE Ppab0oThbl N0 3aMeHe C
MCMNOMb30BaHNEM HEODOXOANMbIX TEXHNYECKUX CPEACTB (MHCTPYMEHT, U3MEepPUTE/bHbI MHCTPYMEHT U T. N.) B COOT-
BETCTBUU C TEXHNYECKOI fOKYMEHTaL el Ha BOAOPOHbIE reHepaTopbl. IHCTPYKLMMU 1 CXeMbl AN1A 3aLUTbI 340pO-
Bbs M 6€30MaCHOCTM, MPUKPEN/IEHHbIE K KOPMYCY BOAOPOAHOrO reHeparopa, 40/KHbl HaX0ANTLCA Ha HEM NOCTO-
AHHO M 6bITb YCTOWUYMBBIMU 1 3aLLWLLLEHHBIMW OT BO3AECTBUS aTMOCHEPHbIX YC0BWIA.

5 MeToAabl UcnbiTaHWUi

5.1 TlorpewHoOCTN namepeHunsa

3a ncknyYeHneM crneumnanbHo yKasaHHbIX Cyyaes, BCE U3MEPEHUSA BbIMOMHATCA C MOrPEWHOCTAMY,
npuBeeHHbIMU HUXeE:

a) atmocdepHoe gasneHue: £ 0,5 kMa;

6) faBneHne B Kamepe CropaHusa M ucnbiTaTenbHOro rasa: 5% nonHow wkansl nan 5 Ma,

B) AaBneHue rasa: + 2 % NOJHO WKansbl.

r) noTepsa gaBfeHNs BOAAHOro Hanopa. + 5 %,;

A) BOAHbIN noTok: + 1 %,;

0) rasoBblii NoToK: £ 1 %.

X) BO3AYLWHbIA NOTOK: + 2 %;

1) Bpems:

- 80 14 (BkNOUMTENBbHO): £ 0.2 C,

-6onee 14.+0.1 %;

K) BCmomoraTesibHas 3aNeKkTpoaHeprus: + 2 %:

n) Temneparypa:

1) ana TemnepaTtyp, NpeBbIWALWNUX NN paBHbix 273 K:

-+ 2 % nokasaHusa ansa remnepatyp 273 — 473 K;

-+ 5 % nokasaHusa gna remnepartyp Bobiwe 473 K;

2) ana Temnepatyp Huxe 273 K:

- BHewHAA cpega: = 1 K;

- Boga: = 2 K:

- NPOAYKTbI cropaHus: = 5 K;

-ras: £ 0.5 K;

- MOBEPXHOCTb: = 5 K:

M) CO. C02un02an5 pacyeToB NOTeEPb AbIMOBOrO raza + 6 % nokasaHus:

H) TensoTBOpHasa cNoco6HOCTb rasa: + 1 %;

0) N1I0THOCTh rasa: + 0,5 %;

n) macca: + 0,05 %;

p) KpYTAWMNIA MOMEHT: +10% ;

c) cuna: £ 10 %;

T) TOK: + 1 %;

y) HanpaxeHue: + 1%;

) anekTpoaHeprus: £ 2 %.
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MonHbIi KOMNAEKC N3MepuTebHOro 060pyA0BaHNA A0/MKEH ObiTh BbiGpaH Takum 06pa3omM, YTO6bI OH 6bin
NPUMEHNM K MakCMMasibHbIM PacHeTHbIM 3HAYEHUAM.

MeToga, ucnonb3yemblit ANA N3MEpPEHUS CKOPOCTU YTEUKMN, A0/KEH ObITb HACTONLKO TOYHbLIM, YTOObI NOrpeLu-
HOCTb M3MepeHus He npesbiwana 0,01 gm Ju.

YKasaHHble NOrpeLHOCTY N3MepPeHUsi TPUMEHSAIOTCA AN OTAE/bHbIX U3MEPEHUNIA. Y MeHbLLeHNe NorpeLLHoc-
Tell OTAeNbHbIX M3MepPeHU i MOXeT NnoTpeboBaTbCA ANA OrpaHMYeHns 06LLei NorpeLwHoOCT NpY n3MepeHnsax, Tpe-
BYyOLWNX NPUMEHEHUS HECKONBKNX OTAENbHbBIX U3MEPEHUNI B COYETaHNUN.

5.2 VicnbiTaTenibHOe TON/INBO U flaB/ieHne

McnblTaHns BOAOPOAHOTO reHepaTopa, NpegHasHayeHHOoro 47151 UCNOJIb30BaHUS C NPUPOAHbLIM ra3oM, J,0/1-
XHbI BbINO/IHATLCS C ra30M, COCTAB KOTOPOTo, a Takxe MakCUMasibHOe ¥ MUHUMaIbHOE 1aB/IeHUsi COOTBETCTBYHOT
napaMeTpam cocTaBa MAaB/eHNss KOMMEePUYECKU 4OCTYNHOTO NPUPOAHOro rasa. Mpu Heo6xoAUMOCTU cobtoe-
HWsl Tpe60BaHWii, yCTaHOBMEHHbIX B CTPAHE UM MECTe Ha3HAUYEHUS!, UCTIbITAHWS AOSIKHbI BbIMOTHATLCS C KOHT-
PO/IbHBIMM razamu.

McnbiTaHns BOAOPOAHOTO reHepaTopa, npeAHa3HauyeHHOro 418 UCNo/b30BaHUS CO CKMKXEHHBIM HE(ITAHBIM
rasoM, AOJIKHbI BbIMOJIHATLCS C Ta30M, COCTaB KOTOPOTO, a TakXe MaKChMasbHOe ¥ MUHUMaNbHOe AaBneHuns
COOTBETCTBYIOT MapaMeTpam cocTaBa M faBfieHnst KOMMEePUECKU LOCTYNHOIO CXMUKEHHOTo HedpTaHOro rasa. Mpu
Heo6X04MMOCTU CO60AeHNs Tpe6OBaHUIA, YCTAHOBMIEHHbIX B CTPAHE UM MECTe Ha3HaUYeHUs, UCNbITaHWS [OJXK-
Hbl BbIMOJTHATLCS C NPEeAeNbHbIMU razamu.

McnblTaHust BOLOPOAHOIO reHepaTtopa, npegHasHaueHHoro A1 UCnosib30BaHus C TON/IMBOM APYrMX TUMOB,
[LO/IXHbI BbIMOMIHATLCSA C UCNbITATE/bHLIM TOM/IMBOM, NPEACTABASIOW MM NpeesbHblii pa3bpoc B cocTaBe v Ha-
rHeTaTe/lbHOM AiaB/IEHUN TUMOB TONINBA, A/15 KOTOPbLIX CNPOEKTVPOBAH BOAOPOAHbIV reHepaTtop.

McnbiTaHUs BO4OPOAHOIO reHeparopa, UCMosib3yoLLero Tonmeo 60/1ee 04HOr0 TUNa, f0/KHbI BbINO/HATh-
CSl TO/IbKO C TOM/IMBOM OZIHOTO TUNA, NpK YCNI0BUU, YTO B 060PYyA0BAHUN U AONYCTUMbIX NapameTpax A/1a Tonavea
[pyroro Tuna HeT oco6eHHOCTEl, KOTopble MOT/IN 6bl MOB/IMSATL HA Pe3y/ibTaTbl UCNbITAHWIA.

5.3 OCHOBHble YCN1OBUA NPOBEAEHNA UCNbITAHWNA

Mpw npoBefeHnn ncnbiTaHNsA BCe 060pyA0BaHNE BOAOPOAHOTO reHepaTopa, BKNtoyas Bo3AyLHbIe PUNbT-
pbl, yCTpOiicTBa 3anycka, CUCTEMbl BEHTUASLMU 1 BBITAXKM, @ Takke nosesoe ob6opyfoBaHue, fO/HKHO 6bITb yCTa-
HOBJIEHO 1 3KCNNYyaTUPOBaTbCHA B COOTBETCTBUN C UHCTPYKLUSAMU U3TOTOBUTENS.

3a uckyeHnemM cneumnanbHo ykasaHHbIX Clyyaes, BOAOPOAHbIN reHepaTop AO/HKEH 3KCNyaTupoBaTbCs:

- Npu faB/ieHuun, ykasaHHom B 5.1;

- C TOYHOCTbIO A0 2 % pacyeTHOro BXOAHOTO HaNpPsHXeHUsA 1 4acToThl;

- C TOYHOCTbIO A0 5 % pacyeTHOro pacxoga Tonausa NP 3KCNAyaTUpPoOBaHUM C pacyYeTHbIM BbIMYyCKOM
BOJOpPOAA, yKa3aHHOro U3roToBuTesieM.

HopmanbHble ycnosusa onpegeneHsl cnegywmm o06pasom:

- HopManbHas Temnepatypa /0=288,15 K (15 eC);

- HopmanbHoe gasneHne p0= 101.325 kMMa.

M3meHeHna ycnoBuii okpyxatoLei cpegbl fonyckalTca B npegenax, He BANSAKOLWNX HA pe3ynbTaTbl UCMbI-
TaHuiA.

McnbiTaHne foMKHO GbITh OCYLLLECTB/IEHO NPY YCTaHOBUBLLEWCS TeMnepaType KOMNOHEHTOB BOLOPOAHOIO
reHeparopa, 3a Uckito4yeHmeM 0cob0 ykasaHHbIX CNyyaeB.

5.4 Tunosble/KBannMKaynoOHHbIO UCMbITAHUA

5.4.1 O6wume NoNOXeEHUSA

O6opyaoBaHue, NpoBepsemMoe Ha npegMeT COOTBETCTBUSA HACTOALEMY CTaHAAPTY, AO/KHO NPeAcTaBAATb
co60li NpoM3BOACTBEHHbI 06paseL, BOAOPOAHOro reHepartopa. O6pasel f0/KeH 6biTb NOABEPTHYT UCNbITAHUSAM,
onucaHHbiM B 5.4.2—5.4.14.

5.4.2 VicnblTaHna nof faBneHmem

5.4.2.1 O6wwne nonoxeHuns

BopgopoaHble reHepaTopbl, COOTBETCTBYHOLLME HALMOHANbHBI M/pernonanbHbiM cTaHgapTam no obopyaosa-
Huio. paboTatwemy nof fgasneHnem [29], He fO/KHbI NOABEPraTbCA UCMbITAHUAM NOA AaBNEHUEM, OMUCAHHbIM
B5.4.2.215.4.2.3. Bce nogcucTeMbl BOAOPOAHOIO reHepartopa, cogepxatyne onacHble XXMAKOCTU UAN rasbl U He
MCNbITAHHbIE HA COOTBETCTBMNE HaLMOHaNbHOMY/pernoHanbHOMY CTaHAapTy, NPOBEPEHHOMY B peasibHbIX yC10BU-
AX IKcmayaTauuu n fokasaBlleMy CBOK NPUTO4HOCTb B 06ecnevyeHnmn o6LecTBeHHoW 6e30nacHOCTH, JOKHbI
6bITb UCMbITAHbI HA MPOYHOCTbL COrNacHo 5.4.2.215.4.2.3.
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McnbiTaHne rugpoctaTuyeckum faB/ieHneM COOTBETCTBYIOLWMNX KOMMOHEHTOB reHepaTopa A0/1KHO BbINO/I-
HATLCA B NOC/MEAHIO 04Yepeb, €C/IN OHU He UCMOJb3YITCA B 4PYLUX UCMbITAHUAX, ONUCAHHBIX B HACTOALLEM
cTaHgapre.

Ecnun n3rotoButenb cuntaeT ucnbiTaHne rmapocTaTuyeckum gasneHmeM HelenecoobpasHbiM, 40/KHO ObITb
npoBefeHo NHeBMaTnyecKoe UcnblTaHne ¢ y4eToM onacHbIX (PakTopos, UMELWUX MeCTO NPU UCMOJIb30BaHUN
cxartoro rasa.

Mepepn npoBegeHUEM UcCNbITaHNA N0 AaBNEeHNEM LO/XHO ObiTb YCTAHOB/EHO, Kakne coeMHEeHHbIe y4acT-
K1 KOHCTPYKLUUKW NogBeprarnTca 04MHAKOBOMY [aB/IEHUI0 B HOPMa/IbHOM pexume akcnayataumm BOAOPOLHOT0
reHepartopa. 9TV 4acTu reHeparopa A0/IXKHbl pacCMaTpPUBaTLCA Kak He3aBUCUMbIE UCTMbITYeMble YacTh KOHCTPYK-
uumn (y4acTok), B KOTOpble OTAENbHO HarHeTaeTCa AaB/ieHne U KoTopble Npu He06X04MMOCTU N30NNPYHOTCA OT
APYrMX y4acTKOB BOJOPOAHOIO reHeparopa TeXHO0rMYeckn yaooHbIM1 cpeacTeamu.

5.4.2.2 TuwapocTatuyeckoe ucnblTaHne Ha MPOYHOCTb

5.4.2.2.1 O6wune nonoxeHums

HacTosiwunii MeTog UcnbiTaHNA AOHKEH UCNOb30BATLCA A1 OLLEHKN UCTbITATe IbHbIX y4acTKOB, COAepXa-
LWKUX ONacHble XUAKOCTU, HANpUMep XWAKoe TONNBO, TOKCUYEeCKne xnagareHTol. OH TakXe MOXeT UCMOb30-
BaTbCA 419 OL,EHKN NPOYHOCTU UCNbITAaTeNbHbIX y4acTKOB, COAepXallynx ra3oobpasHble BelecTsa.

5.4.2.2.2 cnbiTatenbHaa XNAKoCTb

B kayecTBe ucnbiTaTeIbHON XWAKOCTM [O/KHA MCMOMb30BaTbCsA paboyas XWAKOCTb (KMAKoe TONanBo,
TOoKcuYeckme xnagareHTbl). Mpu oLeHKe NPOYHOCTUN ra3ocoAepxallx NCNblTaTebHbIX y4acTKOB WU eC/Iv U3roTo-
BUTE/Ib CYNTAET HEMPAKTUYHbIM NCMOb30BaHMe paboyeli XNAKOCTU B UCNbITAHUN B KAYEeCTBE UCMbITATe/IbHOM
XWAKOCTU UCMOMb3YIOT BoAy. ECnn umeeTca BO3MOXHOCTbL NOBPEXAEHUA B pe3y/ibTaTe oxaxjeHus unm Hebna-
ronpusATHOro BO3AeicTBUS BOAbl Ha cucTemMy Tpy60onpoBoAoB, cnedyeT UCN0/b30BaTh APYry0 NPUTO4HYIO HETOK-
CUYHYI0 XUAKOCTb. ECnn XnakocTb roptoyas, ee Touka BO3ropaHusa fomxkHa 6biTb He MeHee 50 °C. a Takxe
cnepfyeT yunTblBaTbh BHELLIHNE YC/TOBUA UCTMbITAHUSA.

5.4.2.2.3 icnbiTaHne MeTan/IMyeckmx yacTelh KOHCTPYKL UK

FmapocTaTuyeckoe ncneliTaTeNbHoOe gaBfieHne B 11060 TOUKe MCNbITYEMOrO yyacTka, COCTOSALWEero u3 me-
Tan/IMyecknx KOMNOHEHTOB, [LO/XHO ObITb:

a) He MeHee MakCMMasibHO AONYCTUMOro AaBfeHuns, yem B 1.5 pasa;

6) ANs pacyeTHONM TemnepaTypbl, NpeBbIWakoLW el ncneiTaTteNbHyl TeMnepaTypy, MMHUManbHoe ncnbiTa-
TefibHOe U36bITOYHOE AaBneHne Pr JO/KHO 6bITb pacuyMTaHo no cnefywemy ypaBHeHUI0, 3a UCKTI0YeHneM
cnyvaesB, Korga 3HadyeHue Sj/S npesblwaeT 6.5:

Pr* 1,5 (PSTVS.

rae P — BHyTpeHHee pacueTHoe N36bITOYHOE AaBfeHue,

St— 3HayYeHue HanpsXXeHna Npu ucnbiTatenbHoN Temnepartype [26];
S — 3HayeHue HanMpsHXKeHVA Npu pacueTHOl Temnepartype [26];

B) €C/IM UCMblTaTeNibHOe AaB/ieHne NponM3BOAUT HOMUHAIBHOE WV NPOAO0/IbHOE HanpsXXeHue, npeBblalo-
Lee npegen TekyyecTu maTepuana npu UcnblTatenbHON TemnepaType, UcnoiTatenbHoe gaBneHne MoXxeT ObITb
CHKEHO 0 MaKCUMasibHOTO AaBfieHWs, He MpeBbllLalolero npejen TeKydyecT Npu ucnbiTaTenbHOW Temne-
patype;

r) ecnu ncnbiTatenbHoe AaBfieHne cucTeMbl Tpy60nNpoBoOAO0B, NPUCOEANHEHHbIX K COCYAY, PABHO UM MEHb-
e ucnblTaTeNbHOro faBneHnsa 4as cocyaa, cuctema Tpyb60npoBOA0B MOXET 6bITh UCMbITAHA BMECTE C COCY0M
npu ncnbiTateslbHOM AaB/IeHUMN CUCTEMbI TPYHONPOBOAOB;

[) ecnun ncnbiTaTenbHOe AaB/ieHne cMcTeMbl TPy60NpoBOA0B NpeBbiaeT UCNbiTaTeNbHOe AaB/ieHne cocy-
[a nHe cynTaeTca LenecoobpasHbiM M30/1MpOBaTh CUCTEMbI TPYH6ONPOBOAOB OT COCyAa, CUCTEMBI TPY60ONPOBO-
[,0B 1 cOCy/ibl MO COINacoBaHNo C U3roTOBUTESIEM MOTYT 6bITb UCMbITAHLI BMECTE NPW UCMbITATE/IbHOM [aB/eHnn
cocyfa. VicnbiTaHne NnpoBOAUTCA NPU UCTbITATENNBHOM AaB/ieHNnn He MeHee 77 % wucnbiTatesibHOro faB/ieHuns
cMcTeMbl TPy60NpoOBOAOB, pacCYMTaHHOIO NO BbilenpueeaeHHol hopmyne.

MpepasapuTenibHOe UCMbITAHME C UCMOJIb30BAHNEM BO3AyXa Npu U36bITOYHOM AaBneHun cebiwe 170 kMa
MOXeT 6bITb NPOBEAEHO A0 FMAPOCTATUYECKOTO UCMbITAHNA AN ONpeAesieHNs MeCTOMNOI0XEHNA OCHOBHbIX UC-
TOYHUKOB YTEUKN.

5.4.2.2.4 NcnbiTaHNWe HeMEeTaNINYEeCKNX YacTell KOHCTPYKLUM

FmgpocTatnyeckoe ncnbiTatesibHoe faBneHne B 060N TOUKe NCMbITYEMOro yyacTka, COCTOSLLErO U3 HeMe-
Tannnyeckux getanei, He LOMKHO 6bITb MeHbLLE MaKCMMasbHO AONYCTUMOrO AaBneHus, 4yem B 1,5 pasa, Ho 1 He
[,0/HKHO NpeBbiWaTbh MakcMManbHOe pacyeTHOe flaB/IeHne caMoro HU3KOro pac4eTHOro KOMNOHeHTa B cucteme

29



FOCT P 54110— 2010

6onee yem B 1.5 pasa. 119 TepMonNnacTUKOBbLIX TPY60ONPOBOAOB, B KOTOPbIX pacyeTHas TemnepaTypa Bbllle UCbl-
TaTesibHO. NPUMEHAEeTCA pacyeTHOe ypaBHeHue 5.4.2.2.3. 3a UCK/IIOYEHMEM TOrO, YTO:

- Sr— 3HayeHune HanpsHXeHUs BbIGUPaeTcs ¢ yueTOM NPUMEHEeHNs HeMeTanIn4ecknx matepunanos [26];

- S — 3HayeHune HanpsXeHUa Npu pacyeTHON TeMnepaType C y4eToM NPYMEHEHNA HeMeTaNIMyecknx mate-
puanos [26].

5.4.2.2.5 MeToanka NnpoBefeHnsa ucnblTaHus

B xofe ncnbiTaHns KOHCTPYKL MW HA TEPMETUYHOCTb UCNbITyeMas KOHCTPYKLUA A0MKHA OblTh 3anofHeHa
UCMbITATeNbHON XUAKOCTbIO ¥ MPUCOEANHEHA K TMApaB/IMYecKoil cucteMe, BKOYatOLW el yCTPONCTBO n3MepeHus
[aBneHns, cnocobHoe BbiAepxaTb Tpebyemoe ucnoiTatenbHoe AasneHne. [Jo/mkHbl 6bITb MPUHATEI COOTBETCTBY-
Iolne Mepbl 4N8 yaaneHnsa n3yctaHoBku Bo3ayxa. laBneHne noBbIWaT CTyNneH4YaTo A0 4OCTUXEHNS UCnbiTa-
TeNbHOrOo AaB/ieHNs, NoAAepXNBas AaBfeHNe KaXAol CTyneHu BTeyeHne BPpeMeHU, 4OCTATOYHOrO /18 BbipaB-
HVBaHuA fedopmMaLm cucTeMsl Tpy6onpoBofos. VcnbiTatenbHoe AaBfieHne BblaepxuBaeTcs He MeHee 10 MuH
1 BTeYyeHne BCero BpeMeHW NpoBepKN COeANHUTENbHbBIX My T 1 Y3/10B COeANHEHNA ANA ONpefeneHuns yTeuku.

5.4.2.2.6 Kputepun npuemaemMocTu

O6opypaosaHue, paboTawLee noj fasneHneM, 0/HKHO BblAepXnBaTb rmapoctaTnyeckoe ucnoitTaresibHoe
faBneHve 6e3 pas3pbiBOB, TPELWWH UK (DU3NYECKNX NOBPEXAEHUI. Ha ncnbiTyeMbix 06bekTax He LO0/IKHO BbITb
NPU3HaKOB YTEUYKN BO BPEMSA NPOBEAEHNS UCMbITAHUS.

5.4.2.3 TlHeBMaTMyeckoe UCMNbITaHNE HA MPOYHOCTb

5.4.2.3.1 VicnbiTaTenbHas cpega

[lna yyacTkoB, cofepxalyux ras uav napbl, MCNbITAHWA B COOTBETCTBUM C HACTOALLMM CTAHAAPTOM A0/HKHbI
NPOBOANTLCSA C UCMOJIb30BAHWEM HETOPHOYETO N HETOKCUYHOTO rasa uaum napa (HanpuMmep, Cyxoro sosgyxa unm
MHEPTHOTO rasa), 61M3knx No U3NYECKNM XxapakTepucTnkam (Hanpumep, MONEKYNSIPHOIN Macce) pabouyeii cpege,
npeaycMoTpeHHol AN paboTbl BOAOPOAHOrO reHepartopa.

5.4.2.3.2 NcnbiTaTenbHoe fAaBfieHne

McnbiTaTenbHoe faB/ieHne ra3a Ha repMeTUYHOCTb [0JIKHO cocTaBNATb 110% makcumasibHO onyCcTUMO-
ro flaBnexHuns.

CucTtembl Tpy60NpoBOA0B, HAXoAALWMECH NOA AaBNEHNEM, AO/MKHbI OblTb NCNbITaHbI NPY N36bITOYHOM faB-
neduun, B 1.5 pasa npessbiwatrwliem paboyee fasnieHne, Ho He MeHee 105 klMa.

5.4.2.3.3 MeTofuKa npoBefeHunsa UcnbiTaHnsa

McnbiTyemMyto 4acTb KOHCTPYKUMK (YHACTOK) 3an0fIHAT UCNblTaTeNbHOW cpefoil 1 NPUCOeANHAIOT K UC-
nosb3yeMoi rmapaBaANyeckoiil cucteme, BkaovyawLweli B ce65 yCTPONCTBO U3MepPEHUS AaBEHNS 1 yCTPOCTBO
N3MepeHns yTeukn ncnbiTaTesibHOM cpebl AV YCTPOCTBO A5 ONpefeneHna nepenaja AaBneHns, MCNonb3ye-
Moe AN5 onpefeNeHns yTeukn. YCTPOoWCTBO MU3MEpPEHNS YyTeUKM 40/KHO OblTb PACMno/I0XKEHO Ha BXO4e B UCMbITye-
MYI0 YacTb KOHCTPYKL MU reHepaTopa, nocjie ycTpoicTBa M3MepeHus AaBieHus. icnbiTyemblii y4acToK AO/DKEH
6bITb rEPMETUYECKMN 3aKPbIT NOAXOAALNMMN CPeACTBAMM.

3arem cTyneH4aTo NoBbIWAKT AaBneHne 40 JOCTUXKEHNS NCMbITATENbHOrO, NOAAEPXNBASA faBeHNe Kax-
[0 CTyneHn B TeYeHNe BPEMEHM, 4OCTATOUYHOrO AN BbipaBHUBaHUS AedopMaLuumn cucteMbl Tpy60NpoBOAOB.
McnbiTaTenbHoe gaBneHve nogaepxmeaerca He meHee 10 MUH. B TeueHue 3TOro BpeMeHu yCTpOCTBO nsamepe-
HWUS yTeukn unu gpyrue cpeacrtea o6HapyXXeHWa yTeukn, HanpuMep YyCTPONCTBO onpeAeneHns najeHns gasne-
HUSA. AO/KHbI 0GHAPYXUTb N0OYI0 YyTeuky.

5.4.2.3.4 Kputepun npuemMsaemMocTu

O6opygosaHue, paboTatoliee Noj faBneHneMm, 4O/DKHO BblepXuBaTb NHEBMaTUYECKOE UCNbITaTelbHOE
nasneHne 6e3 paspbiBOB, TPELMH NN DU3NYECKNX MOBPEXAEHWNIA.

5.4.3 VicnbiTaHWe Ha AOMNYCTMMY YTEUYKY ONacHOro rasa

5.4.3.1 MeTof MCNbITAHNSA HA TEPMETUYHOCTb Y4aCTKOB CUCTEMbI, COAepXallnx onacHblii ras

5.4.3.1.1 O6wwne nonoxeHuns

Bce yyacTkv BOLOPOAHOrO reHepartopa, KoTopble MOTryT COiepaTb OnacHble rasbl, Hanpumep orHeonacHsble
U ToproYmne CMecK, O/KHbI ObiTb UCMbITAHbI HA TEPMETUYHOCTb.

McnbiTaHusA, onucaHHble B HACTOSLWEM NYHKTEe, AO/MKHbI ObITb NPOBEAEHbI ABaXAbl: 40 U NOC/E BCEX UCMbI-
TaHW. ykasaHHbIX B. 5.4.6—5.4.14.

Mepep npoBefeHMEM UCMbITAHUA HA TEPMETUYHOCTb [O/IKHO ObITb YCTAHOB/IEHO, KaKuNe y4acTKN KOHCTPYK-
L1 noaseprarTca 04MHaKoBOMY aB/IeHNI0 B HOPMasIbHOM pexunme aKcnayarauuv BOLOPOAHOIO reHeparopa.
OTW yyacTku AO/MKHbI paccmaTpuBaTbCa Kak 0TAeNbHas UCNbITyemMas 4acTb, B KOTOPYH OTAENbHO nogaeTcs AaB-
NleHne 1 KoTopyto, Npy HEO6XO4UMOCTK, N3ONTUPYIOT OT APYTUX Y4acTKOB BOAOPOLHOrO reHepartopa nogxoAaLim-
MU 418 3TUX UCNbITaHWIA cpeacTBamu.
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5.4.3.1.2 NcnbiTaTenbHas cpega

[ns yyacTkos, cofepxalyux ras uim napbl, UCNbITAHUA B COOTBETCTBUN C HACTOALLUM CTaHAAPTOM [O/KHbI
NpPOBOAMUTLCSA C MCNOMIb30BAHWEM HETOPHYEro U HETOKCUYHOTO rasa unu napa (Hanpumep, Cyxoro Bosgyxa unu
MHEepTHOro rasa), 671M3Koro no husnyecknm xapakrepmucTukam (Hanpumep, MosiekynsipHoin macce) paboueli cpeae,
npesycMOTPEHHON AN paboTbl BOAOPOAHOrO reHeparopa.

5.4.3.1.3 UcnbliTaTenbHoe fAaBneHune

McnbiTaTenbHoe faBneHne AN onpefeneHns yTeuku rasa npyv nHEBMaTUYeckom UCMbITaHUN JOKHO CO-
cTaBnATb 110 % makcumasibHO fonycTUMOro gasneHns. Cuctemsl Tpy60npoBoAOB, NOABeprawLecs Bo3aei-
CTBUIO AaBNEHNS, AO/MKHbI ObITb MCMbITAHLI NPU BHYTPEHHEM M36bLITOYHOM gaBneHun, B 1.5 paza npesbiwaloLiem
pabouee gaBneHune, Ho He meHee 105 kMa.

5.4.3.1.4 MeToAunKa NpoBeAEeHNSA UCNbITaHNA

McnbiTyeMyto YacTb KOHCTPYKLUMM 3aNO/THAOT UCNbITATENbHON cpefoli U NPUCOeANHAIOT K UCNONb3yemoli
cucTeme HarHeTaHusa gaBneHus, BkavallLein B cebs yCTpocTBO MU3MepeHus faBieHnsa n yCTpoiCcTBO nsmepe-
HWUA YTeYKN UCMbITYeMOI cpefbl AN YCTPOCTBO A1 onpeAeneHuns nepenajga AasB/eHns, Ucnonb3yemoe ans
N3MepEeHNs yTeUKN. YCTPONCTBO M3MEPEHUS YTEUKM AO/HKHO BblTb PACMOMOXEHO HA BXOAE B UCNbITYEeMblii yyac-
TOK. NOC/ne yCcTpoicTBa u3MepeHns fasnenus. icnoityemas 4acTb KOHCTPYKUUN [O/KHA O6bITb repMeTuyeckm
3aKpbiTa NOAXOAAWMMY A1 3TUX UCTIBITAHWI cpeAcTBamMu.

3aTteM faBsieHne NoBbIWakT CTYNEHAMN 4,0 4OCTMXKEHUS UCMbITATENLHOTO, NOAAEPXNBasA faBeHne Kax-
A0li CTYyNeHn B TeyeHne BpeMeHU, AOCTATOYHOr0 ANA BblpaBHUBaHUA fgecdopmanmm cucteMbl Tpyb60nNpoBOAOB.
McnbiTaTenbHoe AaBnieHne nogaepxmeaerca He MeHee 10 MUH. B TeyeHne 3TOro BpeMeHW YCTPONCTBO n3aMepe-
HUS YyTEYKU UK fpyrve cpeacTBa 06HapPYXEeHMWA yTeuku, Hanpumep yCTPONCTBO onpefeneHns nageHua pgasne-
HUSA, LONKHbI 0OHAPYXUTb MOOYI0 yTeuky.

5.4.3.1.5 BblpaxeHue pe3ynbrtaTos

Ecnu B KayecTBe MCNbITaTENbHOIO rasa Mcnosib3yeTcs renunii, CKOPoCcTb ra3oBoOi yTeukn pabouyero rasa
LH paccuutbiBaloT No HWxecneaylwwemy anroputMmy. [laHHblii anroputm aganTupyloT, €Ccnu UCnonb3ylTcs
Apyrue rasbl.

A-H = M-Tosl'

roe LT@— CKOPOCTb YTEYKN NCNbITATE/IbHOTO rasa:
R = 1y2(c~cl ldRum),

rae dTaV— oTHocUTebHAs NIOTHOCTb UCMbITATE/ILHOTO ras3a;
dRa,— oTHocUTenbHasA NIOTHOCTL TOM/IMBHOTO rasa; uim

~N = ~Tes/MFuell

I'Os pTB4— abconoTHasA BA3KOCTb UCMNbITATENbHOrO rasa;
MFuof— abconoTHasa BA3KOCTb TOMN/IMBHOIO rasa.

[laHHble ypaBHEHWUS UCNOMb3YTCA ANA NoAcyeTa 3HAYeHUn R 1 Hauxygllero BapuaHTa, T. €. BepxXHero
3HaYeHNs CKOPOCTM yTEUKN ONacHOro rasa.

5.4.3.1.6 Kputepuu npuemnemocTu

O6Lwas cxopocTb YyTEUKM BCUCTEMAxX BOLOPOAHOIO reHepaTopa Ao/HKHa 6biTb Takol, HTO6bLI MakcumanbHas
KOHLieHTpaumsa o60ro 0rHeonacHoro rasa B BEHTUIALMOHHOM BbIGpOCe BOLOPOAHOrO reHepartopa Aisa BEHTUNA-
LMOHHOI0 NOTOKA B LWKady cocTasnisana meHee 25 % HUXHero npejesna B3pbiBaeMoCTH, 38 UCK/TIOYEHNEM BOL0PO-
Aa. AN KOTOPOro BbIGPOC He A0/KEH NpeBblwaTh 25 % HWKHEero npegena BocniaMeHeHus.

O6opypoBaHue, paboTaluiee nog gaBneHneM, 0/MKHO BblAepXMBaTb NHEBMAaTUYECKOe UCNbliTaTesibHoe
AassieHne 6e3 pa3pbiBOB, TPELNH UM (OU3NYECKNX NOBPEXAEHWIA.

5.4.3.2 MeTog cnblTaHNA HA TEPMETUYHOCTb CUCTEMbI BEHTUAALUN AbIMOBbIX Fa30B

5.4.3.2.1 MeToguka npoBefeHnsa UcnblTaHns

McnbiTaHe NPOBOANTCS C UCMO/Ib30BAHNEM MaKCUMasbHOW 4MHBI BO34yX03a60pHOro natpy6ka 1 BeHTU-
NAUNOHHON TPy6bl U MAKCUMaIbHOr0 Yncna coeMHUTENbHbIX MydT, BKIOYaA OUTUHIN, B COOTBETCTBUM C yKa3a-
HUAMW N3roToBUTENSA. INA NpoBeAEHNA UCNbITAHUA U3TOTOBUTENb AO/MKEH 06ecneynTsb.

- CUCTEMY BEHTUIALMMN, BKIHOYAKLWYIO MakCUManbHOe 3afaHHOe YNC/O0 (PUTUHTOB, U

- repMeTUYHO 3aKpbITbIli UCMbITATebHbIA UTUHT, COAEpPXKaLLNil BEHTUNALMOHHLIV NaTpy6ok, K KOTOPOMY
6yfeT npucoefHeHa BEHTUNALMOHHAA cuctema.

MNcnbiTaTenbHbIA UTUHT OMKEH Takke MMeTb BNyCKHOe OTBepCcTUe (0TBepCTMA), K KOTOPOMY NpUcoeanHs-
10T UCTOYHUK flaB/IEHNA N YCTPOCTBO N3MEPEHNS faBNEHNS.
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Bca cuctema Bo3gyxosabopa v BEHTUAALUK, BKAOYAsA TPYO6ONPoOBOAbI U KPbILKY, A0/MKHA 6bITh B c60pe
(Npn HEO6XOAMMOCTU repMeTUYECKMN 3aKpbiTa) B COOTBETCTBUMN C UHCTPYKLUAMUN U3rOTOBUTENSA.

5.4.3.2.2 BofopoaHble reHepaTopbl C OTAeNlbHOW BO34yX03aboOpHOU cekumen n oTAeNbHON
ceKkuunel BbITSXHON BEHTUNALNN

Bo34yx03a60pHbIii U BbINYCKHOW NaTpy6bKu CHUMALOT, @ BXOA B CeKLN0 3abopa TeXHON0rM4eckoro Bo3gyxa
repMeTVYHO 3aKpbIBalOT B MECTE BXOJa B BOAOPOAHLIV reHepaTop. Bclo cuctemy, Bkaovas coenHEHNA TEXHO0-
rMYyecKoro Bo3gyxa n oTpaboTaHHOro rasa Mexay Bo4O0pO4HbIM reHepatopoM 1 BO34yX03ab0pHbLIM U BbIMYCKHbIM
natpybkamu, ycTaHaB/IMBalOT U TePMETUYHO 3aKPbIBAIOT B COOTBETCTBUMN C MHCTPYKLMAMMN U3TOTOBUTENS.

BbITAXXHOE OTBEPCTME U BO3A4YXO/IPUEMHOE OTBEPCTME TepPMEeTUYHO 3aKpbiBalOT B MECTE NPUCOEeAUHEHUS K
BbIMYCKHOMY 1 BOAYX03ab0pHOMY naTpy6kam. CpeAcTBa repMeTusauny AOMXKHbI BKAOYaTb B cebs hutnHrn gns
nojayv Bo3ayxa B BOAYX03ab0PHYI0 CEKLMIO 1 CEKLMIO BbITSXKHOW BEHTUAALUN, & TakKe yCTpoiicTBa ANs usmepe-
HWS BHYTPEHHEr0 AaBNeHns B KaXA0i cekuny cucTeMbl. BHyTpeHHee faBneHne B cMCTEMe onpeaenstoT nocpen-
CTBOM NPUCOEANHEHNA YCTPONCTB MU3MEPEHUSA BHYTPEHHETO AaB/IeHNA K MAHOMeTpY, 3an0/IHEHHOMY BOZO0M, CO
WwKanon go 2,5 Na.

CoO0TBETCTBYIOLLEE KONIMYECTBO YNCTOr0 BO3AyxXa NnofaeTcs Yepes n3mepuTesibHoe YCTPOCTBO B CEKL M0
CUCTEMbI MPAMO BEHTUNALMUK, B KOTOPO NOBbILIAETCA AaBneHne Yyepes puTnHr nogaum sosgyxa. PUTUHT nogaun
BO3/JyXa B CEKLMIO CUCTEMBI, KOTOPas He HaXOAUTCA NOJ AaB/IEHNEM, AO/IKEH OblTb OTKPLIT.

5.4.4 VicnbiTaHne akcnayaTayWOHHbIX XapakTepuUCTUK ropesku

5.4.4.1 NpnemnemMocTb

Huxecnegywouwan MeToAmnka NpUMeHSETCs K BOAOPOHbIM reHepartopam, 060py0BaHHbIM pPasInyHbIMMN
TON/IMBOCXKMUTaOLWMUMM KOTNAMM NN HarpeBaloLWmnm yCTPONCTBOM (HanpmMmMep, cTapToBas ropesika) u ucnonb3yeT-
€A Kak Ans ropsaveli, Tak u ANA XONOL4HOW FOpenku B CefyLwmnx ycnoBusax.

a) Npu fas/IeHnn HarHeTaHusa u paboTe c UcnbiTaTesibHbIMKU rasammu no 5.2;

6) Npy MakcMManbHOM U MUHUMA/TbHOM faBNEeHNSAX TONNBA, YKa3aHHbIX U3rOTOBUTENEM, €C/IN 3TN 3HaYe-
HUA oT/AIMyatoTCca OoT gaBneHus no 5.4.4.1 nepeuncnexue a);

B) npu 85 % 1 110 % OTKNOHEHUWN BXOAHOTO HANPSXEHWS OT pacyeTHOro 3HavyeHus. Ecnm BogopoaHsblii
reHepaTop o60opyfoBaH cpeAcTBamMm 3aluThl OT nepenaja HanpsXXeHns B ykazaHHOM AuanasoHe, CUCTeMY UCTbI-
TbIBAOT B Npefenax, yCTaHOBAEHHbIX 415 3alWUTHOro ycTpolicTea. Kpome Toro, ycTpoiCcTBO 3allnThbl OT nepenajga
Hanps)XeHns OMKHO ObiTb NPOBEPEHO cornacHo 5.4.4.

5.4.4.2 O6uiMe NONOXKEHNS NCNbITAHNSA

ABTOMaTuyeckas cuctemMa BocnjameHeHus 0/kKHa Bbl3BaTb BOCM/IAMEHEHWE TON/MBA B TOPesike, Kak To/lb-
KO OHO AOCTUTHET BbIXOAHOIO OTBEPCTMA ropenku (ropenok). Ecnm ecTb UICTOYHMK BOCMIAMEHEHUSA HENPepbIBHOMO
[eNCcTBNSA, OH He AOKEH 3aTyxaTb NPU OTKAYEHUW UK NOAKNIOYEHUN NoAayn TONIMBHOTO ra3a B ropesky.

[laHHOe NoI0XeHNe He NPUMEHAETCA K UCTOYHMKaAM BOCNNaMeHEHNS NepnoanYecKoro an NpepbIBHOro
[encTBumA, Korga nogava TonamBea B ropesiky OTK/IYeHa.

B TeueHue ncnbiTaHns NpoBepsieTcs, YTobbl;

- TONNBO ropesikn adhPeKTUBHO BOCNIaMEHANOCH 6€3 3a/ePXKv BOCNIaMEeHEHNS, MPOCKOKa niameHu, ypes-
MEpPHOTO WyMa Wan NoBpexaeHns 060pyLoBaHNS, NPy BKIKOYEHHON nogaye TONAMBa;

- NnaMs ropenku notyxasno 6e3 Npockoka naamMeHu Uanm Ype3MepHOoro Wyma, Npy BbIKKOYEHHOW nogave
TONNUBA;

- nnamMs ropesikv He BbIXOAU/I0 HaPYXy KaMepbl CropaHus;

- B ropesike He HakanaMBanucb NPOAYKTbl CTOPaHNs; n

- B OCHOBHble OTBEPCTUA TrOpesikn ANA BbiNycka BO3Ayxa He nonagasn ras U He BO3HMKaNO NPOTUBO-
AasnieHue.

5.4.4.3 NcnbiTaHne B NpeAeNbHbIX YC/IOBUAX

McnbiTaHne npoBoaAT 6e3 N3MeHeHUs perynpoBOYHbIX MapaMeTPOB ropesiku 1 3ananbHoi ropenku. laBne-
HUe Ha BXofe AO0/KHO 6biTb COKpaLLeHo fo 70 % HopManbHOro gaBseHns. MNpu Takmx yCnoBUsSX Nofayun omxHa
AeMoHCcTpupoBaTbca 6e3onacHas paboTta ropesnku, a ammccnsa CO He AONXKHA NPeBbILWAaTh YPOBEHb, YKa3aHHbIV B
4.4.9. VcnbiTaHye NOBTOPSAIOT NPU MUHMMaIbHOM KO/TMYeCTBE NOABOANMOro Tenna, A0onyckaeMoro yctpoictsamu
ynpaBJ/ieHUs, eC/in B TAKMX YC/IOBUSAX BO3MOXHO BOCM/IaMeHeHue.

5.4.5 NcnbiTaHna aBTOMaTUYeCKOW CUCTeMbl YyNpaB/leHWsA ropenkamu u peakTopos KkatanmTumyec-
KOTo OKUcreHuns

5.4.5.1 O6wwne nonoxeHuns

Hwxecnegyoowmii Nnopsaaok NpoBefeHNa UcnbiTaHNA NMeeT MeCTO B OTHOLWEHMM 3anycka BCeX KOMMNOHEH-
TOB. NpeAHa3Ha4YeHHbIX /151 OCYLLECTBIEHNS PEryIMPyEeMOli peakLun OKUCNEHNS, Takol Kak ropeHne a cTapToBoid
ropenke neyun pucpopmMuHra, KatannuTnyeckoe ceNeKTUBHOE OKUCEHNE U KaTanuTuyeckoe ropeHme.
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5.45.2 McnbiTaHMa aBTOMaTMyeckol CUCTeMbl BOCM/IaMEHEHWA Topesiok BOAOPOAHbIX
roHepatopos

5.45.2.1 cnbiTaHne Ha 3 PeKTUBHOCTbL BOCN/IaMeHeHne

[lna BOAOPOAHBIX FeHepaTopos, paboTalLmnx npy pacieTHOM HanpsHXXeHUn, akTUBU3NPYIOT YCTPONCTBO BOC-
nnameHeHusa n HabnaloT 3a NPOLECCOM BOCNIaMEHEHNS.

YcTpoicTBO BOCNIaMEHEHUSA [O/KHO 3aXmMraTb TONIMBO OCHOBHOW ropefiku B MOMEHT NOSIB/IEHNS ero B
BbIXOAHOM OTBEpPCTUN. MNNamsa He f0KHO BbIXOANTb HAPYXY BOLOPOAHOIO reHepartopa, a BOAOPOAHbIN reHepa-
TOp He fo/KeH 6bITb NoBpexaeH. CneayeT NpeAnpuHATL HE MeHee NATU Npoueayp BocnaaMeHeHuns. B kaxaom
cny4dae BocnjiaMmeHeHne JOo/1KHO BO3HMKATb B MOMEHT NPOXOXAEHUA TON/MBa Yepes BbIXOL4HOE OTBEPCTUE O-
pesnku.

5.4.5.2.2 VicnblTaHne Ha nepenaj HanpsaxeHus

5.4.5.2.2.1 NcnblTaHne Npu NMOHUXEHHOM Hanps>XeHU BOCMNIaMOHEHUSA

Hanps)eHune BOLOPOAHOIO reHepatopa fo/KHO 6bITb OTPEryiMposaHo A0 85 % HOMWHANIbHOIO Hanpsaxe-
Hus. Mpy 3TOM YCTPOICTBO BOCN/1aMEHEHUSA J0/IKHO 3aXuratb TONANBO OCHOBHON ropenku B oneAesloHHbIl nepu-
0fl yCTaHOB/IEHUA OCHOBHOIO naamMmeHun. dmumccuto CO nsMepsaoT B COOTBETCTBUMU C 4.4.9. MNMnamsa He [0/KHO
BbIXOANTb HAPYXy BOAOPOLHOIO reHepaTopa, a BOAOPOAHbIVi reHepaTop He fo/KeH 6bITb NoBpexaeH. Cnegyet
npeanpuHATL He MeHee NATK NpoLeAyp BOCNAaMeEHeHNs. B kaxgom ciyvae BoCnaMeHeHne 0/KHO NPOM30iTH
B YCTaHOBJ/IEHHbIX Npejenax.

5.4.5.2.2.2 VicnbiTaHWe NpX MOBbLILWUEHHOM HaMNpsaXeHuun

HanpsxeHne BOAOPOAHOrO reHepartopa A0/KHO 6biTb OTperynnposaHo 40 110 % HOMUHAIbHOro Hanpsxe-
HUSA. Mpn 3TOM YCTPONCTBO BOCN/IAMEHEHUA [O/IKHO 3a)KMUTraTb TONMBO OCHOBHOI ropenkn B onpeAenexHblii ne-
pvof yCTaHOB/IEHNA OCHOBHOTO nsiameHun. dmuccuio CO n3mepsoT B COOTBETCTBUM € 4.4.9. Tnama He [0/TKHO
BbIXONTb HapPY>Xy BOAOPOLHOIO reHepaTopa, a BOAOPOHbIVi reHepaTop He fo/XeH 6bITb NoBpexaeH. Cnegyet
npeAnpuHATL He MeHee NATU Npoueayp BOCN/1aMeHeHNs. B kaXa0M criyyae BoCniaMeHeHne fOo/KHO NPOU30ATH
B YCT@HOBJIEHHbIX Npejenax.

5.4.5.2.3 VicnblTaHMe Ha COOTBETCTBUE NEPUOAY YCTAHOB/IEHUA OCHOBHOTO N1aMeHu

lMepuog ycTaHOBNEHNA OCHOBHOIO NaMeHy nposepseTcs 414 BOAOPOAHOIo reHeparopa B COOTBETCTBUMU C
YyCNOBUAMM, YKa3aHHbIMK B 5.3. BpeMs OT MOMeHTa BK/IOYEHWS nogavn TomauBa A0 akTuBauuu ycTpoiicTea
BOCM/IAMEHEHWNA UMK NJ1aMEHUN FOPeskn, B 3aBUCUMOCTM OT KOHKPETHOTr0 C/lyyas, He [J0/KHO NpeBbiaTth nepunog,
yCTaHOB/IEHUSA OCHOBHOIO NNamMeHu, onpeAeneHHblii U3rotoButenem.

5.4.5.2.4 VicnbiTaHne Ans onpefeneHnsa BpeMeHn 6/1I0KUPOBKN NPU yracaHuu niameHun

BoaopoaHblil reHepaTop fo/MkKeH paboTaTbh NpM pacyeTHOW CKOpOCTM pacxoga Tonavea 40 MOMeHTa A0CTuU-
XEeHWA Ten0BOro pexunuma. Bpems 6/10KMPOBKKU NpU noracaHum NiaMeHn n3MepaeTcs Mexay MOMEeHTOM npejHa-
MepEeHHOro noralleHns NCTOYHNKa BOCnIaMeHeHNs (eCc/im uMeeTCcs) M OCHOBHO ropesiku nyTeM npekpateHns
nogayun TonanMBa 1 MOMEHTOM OTK/KOUYEHUA Nofaym ToNMBa aBToMaTMYeckumM ycTpoiicTBoM. ABToMartunyeckas
cuctema A0/HKHA OTKAKUYUTL NUTaHne oT BCeX NpefoXpaHnTe IbHbIX 3an0OpHbIX KanaHoB B TeYeHne BpeMeHun
6/10KMPOBKM NpK NoracaHum NaamMeHun, ykasaHHoro B 4.7.4.

Mpu paboTatoLweli ropesnke noracaHne naamMmeHn MogenupyeTca nyTem oTCoegMHEHUA AeTekTopa nnamMmeHu.
M3mepsieTcs nepnojg BpeMeHun Mexay MOMEHTOM OTK/TIOUYEHUA AeTeKkTopa naaMeHn n MOMEHTOM, Korgacucrema
OTKMIOYNT Nogavy Tonnuea. B kauectse Kputepnes NnpuemMsieMoCT! JaHHOTo UCMbITAHUA NUCNONb3YyeTCs BpeMs
6710KMPOBKM NPY NoracaHUn N1aMeHu, ykasaHHoe N3roToBuTenem.

5.4.5.2.5 icnbiTaHWe UWKNa C NMOBTOPHbLIM WCKPOBbIM BOCCTAHOB/IEHNEM

[ns cunctem ¢ NOBTOPHLIM LIMKNOM BOCN/IAaMEHEHUA BPEMSA OCYLLEeCTB/IEHNSA NOBTOPHOIO LuKNa JO/IKHO
6bITb ONpeAeneHo B pexunme paboTbl reHepaTopa C pacyeTHON CKOPOCTbIO pacxoaa Tonnvea. MNpu BoccTaHoBNe-
HMM NoAaun UCKPbI MPOBEPSIIOT, UTOOLI NOC/Ie NoracaHus NiaMeH YCTPOWCTBO BOCN/IaMEHEHNSI MOBTOPHO 3aXr/10
TOM/IMBO B TeYEeHNEe nepnoja yCTaHOB/IEHNA OCHOBHOTO NaamMeHu. MNaams He 40/1XHO BbIXOAUTbL HapyXy BOA0POA-
HOro reHepartopa, a BOAOPOAHbI/i reHepaTop He J0/XeH 6biTb NoBpexaeH. Mpu ropsuwein ropenke noracaHme
niameHu moAennpyeTca nyTeM oTCoeMHEeHNA feTeKkTopa niamMmeHu. MismepaeTtca nepnos BpeMeHmn Mexay Mo-
MEHTOM OTK/IIOYEHUA feTeKTopa NniaMeH 1 MOMEHTOM, Korja AeTekTop naamMmeHn oTKAKYUT nogady Tonansa.
M3mepsaeTca Takke nepuof BpeMeHn Mexgy MOMEHTOM OCTaHOBKM NOTOKa TOMMBa U MOMEHTOM MOBTOPHOIO
BK/IOYEHUS YCTPOIicTBA BOCN1ameHeHus. B kayecTBe KpuTepreB NPUeMIeEMOCTN J@aHHOTO NCMbITAHUSA NCNOMb3Y-
eTcsa BpeMs 6/10KMPOBKU MPW noracaHum naaMeHu, ykasaHHoe N3roToBuTenem.

5.4.5.2.6 icnbiTaHne cokpaweHnem niaaMeHn NCTOYHMKA BOCNIaMeHeHus

Ecnv ocHoBHas ropeska o6opyfosaHa UCTOYHUKOM BOCM/IaMEHEHUS, OH A0/1XKeH 3P PEKTUBHO BOCN1ame-
HATb OCHOBHYIO rOpesiky Npu cokpalieHun nogaym Tonanea 40 MMHUMaNbHOro KOJInYecTsa, COOTBETCTBYOLWEr0
nogaye, Nnpu KOTOPON NpefoXpaHNTe NbHbIA KnanaH 0CTaeTca B OTKPbITOM COCTOSAHUW, NN HE3HAUYUTETbHO NPEBbI-
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LakLwero ypoBeHb noracaHunsa nnameHu. N3 atux AByx 3HayeHuii Bbibrpaetcs To. NpU KOTOPOM CKOPOCTb nofja-
YU TONIMBA UCTOYHMKA BOCN1aMeHeHNs Bblwwe. MN1ams He [0/1XHO BbIXOAUTb HapyXy BOAOPOAHOro reHeparopa, a
BOJOPOAHbIN reHepaTop He J0/KeH 6bITb NOBPEXAEH.

VcnbiTaHne NPOBOAMTCA Kak Npu XO0N104HOM 3anycke, Tak U HENOCpeCTBEHHO Noc/e nporpesa BOA40POAHO-
ro reHeparopa [0 yCTaHOBUBLUEIoCA pexuma CropaHusa npoAyKTos peakuuu. MNpu CHUXEeHU CKopocTy nojgayu
TONANBA UCTOYHMKA BOCN/IaMEHEHUA OCHOBHAA ropesika Ao/1XHa ycneTb BOCNNaMEHUTLCS B TeYEHNE BPEMEHU,
npejwecTsyoLwero cpabaTbiBaHNo 6/T0KUPOBKM BCNeCTBUE NoracaHns OCHOBHOTO M/iaMeHu.

5.4.5.2J NcnblTaHne ans onpefeneHuns 3afepxkym BocniaMeHeHus

B BoAOpOAHbLIX reHepaTopax, UCNob3yLWmnX NpsAMoe BOCNaMeHeHNe TONMBa OCHOBHOW rOpenkun anekT-
pUYeckUMm yCTPOINCTBOM, 3afepXxKa BOCNIaMeHeHUs He Ao/KHA NPUBOAUTL K BbIGPOCY M1aMeHn Hapyxy BO40-
pOAHOro reHepaTopa Wam NoBpeXAeHN0 BOAOPOAHOIO reHepaTopa u NnpucoeanHeHHOW BEHTUNALNOHHON cucTe-
Mbl. [l18 3TOr0 UCNbITAHNA UCNONbL3YIOT MaKCMMasibHYH NPOAO/IKUTENBHOCTb NOMbLITKM BOCN/1aMEHEHNA ToNnBa
OCHOBHOI1 ropesiku aBToMaTN4YeCcKoi CUCTEMON, yKa3aHHYI0 N3roToOBUTENEM.

[na cuctem, oTKAOYaKLWMX BOCNIAMEHUTE b pPaHblle MOMEHTa BOCN/JiaMeHeHUs, UCMbITaHUA NPOBOAAT C
1Cnosib30BaHMEeM MaKCMMasibHOro pacyeTHOro nepuoja akTusaLlum BOCn/IaMeHeHns, yKa3aHHOro U3roToBUTEsIEM.

[na npoBefeHna NCNbiTaHNMA NPU KOMHATHOI TemnepaTtype reHepaTop 3anyckalT Npu HopManbHO CKOpo-
CTW NOABOAA 3HEPrun cpefcTBaMy BOCMAaMEHEHUSA C Pa3INYHbIMU BPEMEHHBIMU MHTEPBaaMun B COOTBETCTBUN
C MakCvMasibHbIM NEPUOAOM 3aePXKKN BOCM/IAMEHEHUS UM MaKCUMasibHbIM NePUOAOM akTuBaLmm socniame-
HEHUA. yKasaHHbIMW U3roTOBUTENEM, B 3aBUCMMOCTM OT TOr0, KAKO nepnoj MeHbLie. 15 cucTemM MHOTOKPATHOro
[eAcTBMA NONbITKM BOCM/IaMEHEHUS AO/KHbI OCYLEeCTBAATLCA C Pa3/INYHbIMY BPEMEHHbIMU MHTEpBanaMu 1 B
n60e Bpems akTMBaLumn BOCNaMeHUTeNs B obLieil nocnefosatelbHOCTH onepaymii BnaoTe Ao 6/10kmpoBku. 3a
BOCMN/laMeHeHMeM OCHOBHOW ropefikn HabnoaT Npy Kax 4o nonbiTke. Kpome Toro, ucnbiTaHne 3aMeIeHHbIM
BOCM/IaMEHEHNEM BbINOIHAT B COOTBETCTBUU C NEPUOAOM YCTAHOBIEHNSA OCHOBHOTIO NJaMeH, YKa3aHHbIM U3ro-
TOBUTENIEM.

5.4.5.2.8 TemnepaTypHoe UcnbiTaHne KOMMNOHEHTOB CUCTEMbI BOCN/IaMeHEeHUA

Tepmonapbl U aHanorMyHble YCTPO/CTBA M3MEpPeHNa TeMnepaTypbl yCTaHaBANBAIOT B KaX40M KOMMNOHEH-
Te cucTeMbl BOCNamMmeHeHns. BoaopoaHblli reHepaTop BbIBOAUTCS HA YCTAHOBUBLUMIACA pacyeTHbIN pexXuM CKo-
pocTu pacxoga Tonauea, Nocsie Yero N3MepsaT TeMnepaTypy KOMNOHEHTOB. TemnepaTtypa He J0/XHa NpeBbl-
WaTb 3HAYEHWI, yKa3aHHbIX U3rOTOBUTE/NIEM.

5.4.5.2.9 NcnblTaHne ropenkn NnpoayBKOW

VicnblTaHue npyumeHsieTca K cuctemam, TpebyoLwmm npoayBsky no 4.7.4.

B ycTaHOBNEHHOM M3roTOoBMTENEM NOPsAAKE ONpeaenstnTca 06bem NPpoayBKM UM BPEMS NpoayBku dhopcy-
HOK, KOTOPble NPOBEPAIOTCA B COOTBETCTBUN C TEXHUYECKUMU YCNOBUSMUN N3TOTOBUTENS:

O6beM NpoAyBKM ONpefensatoT cneaywmm obpasom:

a) BOAOPOAHbIV reHepaTtop HaxoauTcs B HepaboyeM COCTOAHUN M BblAepXaH Npu TemnepaTtype oKpyxato-
weii cpeabl. K npoayBOoYHOMY YCTPOICTBY (BEHTUNATOPY) NOAAIOT 3/1eKTpUYeckoe HanpshkeHne Ans obecneve-
HUS peanibHbIX YCNOBUI NPOAYBKN:

6) cKopoCTb NPOAYBKU M3MepsAeTca C npefenom norpewHoctTn 5 % Ha BbIXoAe KaHana Ana yganeHus
NPOAYKTOB CropaHusi Npy TemnepaTtype oKpyXxatoLei cpefbl 1 KOPPeKTUpyeTCcs 40 HOPMasbHbIX YC/T0BUIA;

B) M3rOTOBUTE/b AO/HKEH YCTAHOBUTL 06BEM LMKIA C TOPEHNEM.

Mepuoa npoayBKun onpegenseTca cnegyowmm obpasom:

a) BOJOPOAHbIV reHepaTop HaXoAMTCA B HepaboyeM COCTOSHWUM ¥ BbiAepXaH Npu Temnepartype okpyxato-
e cpeabl.

6) n3mepseTca BpemMs Mexay Hayasom paboTbl NPOAYBOYHOIO BEHTUAATOPA U MOMEHTOM OTKPbITUS OTCEY-
HbIX 3aMOpPHbIX KNanaHos.

5.45.3 McnbiTaHne cucTeMbl aBTOMAaTUUYeCKOro YynpaB/leHWsA peakTopaMu Kata/uTU4yeckoro

oKucneHunsa

5.4.5.3.1 VcnbiTaHua gnsa onpefeneHna BpeMeHn Havdana peakuyun

BopgopoaHblii reHepaTop fo/KeH paboTaTtb B COOTBETCTBUM C TPEOGOBAHUAMN U3rOTOBUTENS L0 AOCTUKEHNUS
YCNOBUiA, HEOBXOANMBIX 4718 HaYana peakuunn. 3atem OTKpbIBAKOT Nogadvy TonNanBa B pexvMme o6e4HEHHOI ropto-
yeii cmecun nam nogavy Bosgyxa B pexume 6oratoii roprodeii cmecu. IsmepsioT BpemMsa Mexay MOMEeHTOM OTKPbI-
TUS nodauu Tonamea (Bo3gyxa) U MOMEHTOM, KOTAa KOHTPO/IbHO-M3MepUTe ibHble yCTPOCTBa peakTopa nogalTt
curHasn o6 ycnewHoM Havase peakuuu. isamepeHHoe BpeMs He 0/KHO NpeBbiaTh MakcMasribHoe Bpems Hava-
na peakuuu, ykazaHHOe U3roToBUTenem.

5.4.5.3.2 Bpemsa 6/10KNpOBKM Npu oTKase

BopopofHbIii reHepaTop A0/KeH paboTaTh B COOTBETCTBUM € 5.3 40 AOCTMIKEHUSA YCNOBUIA, HEOBXOAUMbIX
ONS Havyana peakuuu. 3aTem 3akpbiBaloT Nogadvy Tonanea B pexume o6eAHeHHOW roptoyeli cMecun nav nogavy
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BO3JyXa B pexume 6oratoli roptoyeli cmecu. 115 ropswero kKataIMTU4eCcKoro peaktopa oTkas peakuum mogenu-
pyeTcsi myTeM OTCOeANHEeHUs yCTPOICTBA, OTCNEXMBalOLLEero TeMnepaTtypy peakunv. Bpems, nuamepeHHoe mexay
3TM MOMEHTOM M MOMEHTOM, KOrfa cuctema ynpassieHus Bblk/touyaeT nogady Tonamea B pexume 06efHEeHHO
roptoueil cmecy Ay nojadvy Bcex peareHToB B pexume 60raToii roptoyein cmecu, He [LO/IXHO NpeBbiwaTb BpeMs
6/710KMPOBKN Npu OTKase, ykazaHHoe B 4.7.5.

5.4.6 MexaHnyeckoe ncnbliTaHne cUCTEM BEHTUNALUN

5.4.6.1 O6wue NosoXeHUs

CuncTeMbl BEHTUAALUN [OMKHbI ObITb MEXAHWYECKM UCMbITaHbl 3a NCKIIOYEHNEM Crly4yaeBs, Korga cCooTBeT-
CTBME BEHTUIALMOHHbIX CUCTEM HUXecNeayoLWmnM TpeboBaHUaM onpeenseTcs pacieTHbIM CNocobom.

5.4.6.2 NcnbiTaHNA Ha pacTsXXeHue N KpyyeHue

Cuctemy BEHTUNALUN Ha BOAOPOAHOM reHepaTtope ycTaHaB/IMBaOT B COOTBETCTBUMN C UHCTPYKLUAMU U3TrO-
ToBUTENS. KOMNOHEHTbI CUCTEMbI BEHTUNALUY AO/MKHBI 6bITb COBPaHbl Takum 06pa3oM, YTO6bl BEHTUAALMOHHAS
Tpy6a npoxoAuna 3a npegenamu Koprnyca BO40pOAHOro reHepartopa. Ecnu cuctema BeHTURALUN B cbope BKKO-
yaeT B ce65 3aLeMeHTMPOBAHHbIE LWBbI, LEMEHT J,0/HKEH BbICOXHYTb BCOOTBETCTBUW C UHCTPYKLUUSMU N3rOTOBUTE-
ns. BAonb NnpoAonbHON 0ceBOl IMHUN BEHTUNALNOHHON Tpy6bl NpunaranT MexaHnyeckyto cuny 223 H B Hanpas-
NeHnn. pacTarnsarLLLeM BEHTUIALMIO OT BOAOPOAHOrO reHeparopa. Takyto e cuiy 3aTem npuaiararT B NPOTUBO-
NOJIOXHOM HanpaB/ieHUn. B kaxaom cryyae cuna npuMeHseTcs B TeYeHne NATU MUHYT.

KpyTawmnit MmomeHT 34 H M npuMeHaeTca K 0CeBOW NMHUKM arperata B cbope B TeueHWe OfHON MUHYTbI B
Hanpas/eHUN BpaLleHuns.

3areM KpyTAWUiA MOMEHT NPUMEHSIETCA B NPOTUBOMNO/IOKHOM Hanpas/ieHUN B TeYeHne 04HOW MUHYThI. Bpa-
LeHVe BEHTUNALNOHHOW TPYy6bl OTHOCUTENBHO BbINMYCKHOMO OTBEPCTUA CUMTAETCA NPUEMIEMbIM, €CIN 3TO MeCTO
coeViHEHVSA MPOXOAUT Moceytoliee UCnblITaHne BEHTUALNOHHOW CUCTEMbI Ha TePMEeTUYHOCTb.

[Mocne ucnbliTaHNA COEANHEHNA BEHTUNALUN N APYTMe BHYTPEHHNE YacTu NPOBEPSAIOTCA HA BO3MOXHOCTb
yTeuku, pasnomMa uam pasMoHTMpoBaHus. O6opyaoBaHne cunTaeTca npuemMsieMbiM NOJaHHOMY NONOXEHUIO UC-
NbITAHUSA. €C/M BOAOPOAHbIV reHepaTop Takke COOTBETCTBYeT Tpe60BaHNAM UCNbITAHWSA Ha FopeHne npu 3a610ku-
pPOBaHHOM BbINYCKE U UCNbITAHUAM Ha repMeTUYHOCTb BEHTUNALNN, ONUCAHHbIM B 5.4.11.2 1 5.4.3.2.

5.4.6.3 icnbiTaHne Ha Harpysky BbiMYCKHOTo natpybka BEHTUAALNN

Cuctemy BEHTUNALUN cOGMpPatOT B COOTBETCTBUM C MHCTPYKLMEl M3roTOBMTENSA NO yCTaHOBKE. BepTukans-
HYI0 NOABELUEHHYI0 Harpysky, NpeBblllatolLlyl0 B CEMb pa3 HOMUHaNbHbIV AnameTp Tpy6bl B MM, HO He 6onee
750 H, paBHOMepPHO pacnpefenatoT 6e3 yaapHoro HadyxeHus Haf KpaliHUM TOPLOM BEHTUNALUN N OCTaABAAKOT Ha
0AHY MVHYTY. MNpn yaaneHnmn pysa He [0/HKHO BO3HUKATh CyLLeCTBEHHOM fAechopmaLnm Nt060ii YacTy BbIMYCKHOTO
natpybka nam Takoro oTK/IOHEHUSA B KOHCTPYKLUW BOLOPOAHOrO reHeparopa, Npu KOTopom obopyfoBaHune He
MOXeT HopMasibHO paboTaTs.

Mocne ykasaHHOW NpoBepKn BOAOPOAHbIN reHepaTop BbIBOAAT B HOMUHA/bHbIA pexuM paboTbl 1 LOBOAST
0,0 YCTOWYMBOro TENN0BOro pexuma. KoHLeHTpauns okucy yrnepoga fAo/HKHa cooTBeTcTBOBaTh 4.4.9.

5.4.6.4 icnblTaHne Ha ygapHY Harpysky BbiMyCKHOTo naTpybka BeHTUAALUn

BosgelicTBie OCyLWeCTBASAT NOCPeACTBOM ABMXEHUSA MassiTHUKA. MeLloK, Hano/THEHHbI Meckom, Macco
12 kr noABeLwwnBaOT Ha P OCUN KaHaT Takum 06pa3oM, 4TO6bI ANNHA MAATHUKA, U3MEPEHHAA OTTOUKN BpalLeHuns
[0 LeHTpa TAXeCcTn Meluka, coctasnana 2,20 M. B coCTOAHUM NMOKOA MeLLKa paccTosHMe OT ero Kpas 4o nosep-
XHOCTW BEHTUSALMOHHOIO YCTPOWCTBA A0/MKHO 6bITh He 60/1ee 25 MM. Touka yAapHOro BO3AeNCTBNSA HA BEHTUNSA-
LMOHHOE YCTPONCTBO 0/KHA BbITb HANPOTUB LiEHTPa TAXECTN Mellka. 3aTeM MeLloK NOAHMMAlOT Ha 3afaHHbli
ncnbiTaTeNbHbI Yroa MeXAy MasTHUKOBbIM pPbl4aroM C MELUKOM B COCTOSIHUM MOKOS U MAATHUKOBBIM pbl4aroM B
NOAHATOM COCTOSHUMN.

OpHO BO3AENCTBME NPOU3BOANTCS Ha KAXKAYI0 N3 HUXeCNefyoLWmnX ToYek.

a) LLleHTp BepTMKanbHOI nepeAHell MOBEPXHOCTU BbIMYCKHOTO NaTpyoka BEHTUAALNK;

6) nepefHuiA kpaii C NeBOli CTOPOHbI BbIMYCKHOrO Natpybka BEHTUAALUN, C MAsTHUKOBOW TpaekTopueii, cme-
LWeHHOW B/IeBO Nog yriom 45° K TpaekTopun, NpUMEHAEMOI B nepeyncneHnn a);

B) NepefHuWii kpaii c NpaBoli CTOPOHbI BbIMYCKHOTO NaTpy6ka BEHTUAALUN, C MAATHUKOBOW TpaeKkTopuei,
CMeLleHHON BNpaBo nof yriom 45° k paekTopumn, NnpyuMeHAeMoi B nepeyncieHun a).

Mocne yka3zaHHOI NPOBEPKN BOAOPOAHBI reHepaTop BbIBOASAT B HOMUHANbHbIV pexum paboTbl U 40BOAAT
[0 yCTOWYMBOro TemnsoBoro pexuma. KoHueHTpaLusa okucu yrnepoga He Ao/HkHa npeBbiwarh Tpe6oBaHmnii 4.4.9.
B cOOTBETCTBUN C MHCTPYKLUSAMUN U3FOTOBUTENA BbINYCKHOV NaTpyb6OK BEHTUNALMW MOXHO 3aMeHsATb nocrne
KaX[0ro CMbITaHNA Ha yAapHY0 Harpysky 1 NpoBepKy COAepXaHusa okucu yrnepoga.

5.4.7 TemnepaTypHoe uUcnbiTaHne NOBEPXHOCTM N KOMMNOHEHTOB

Mpu goCTYXEHUN BOAOPOAHLIM FrEHepaTOpPOM pexunma yCTaHOBMBLUErOCHA CropaHna Temnepartypa usmeps-
eTcs B COOTBETCTBUM C TpeboBaHnam 4.4.5.4.4.2 n, ecnu npumennmo. 4.7.2.3.3 n4.7.3.
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5.4.8 TemnepaTypHOe UcnbiTaHWe CTeHbI, N0N1a N NOoToNKa

[laHHOEe ncnbiTaHve NPOBOAUTCA TO/IbKO ANA BOAOPOAHbIX FEHepaTopoB, NpeAHa3HauYeHHbIX 4719 UCNO/b30-
BaHMA B NoMelleHun. BogopoaHblli reHepaTop NoMeLatT B LWECTUCTOPOHHUI NPAMOYTO/bHbI/i HEBEHTUANPYE-
MbliA UCMbITATENbHbI KOPMYC, U3rOTOBMEHHbIN N3 haHepbl HOMUHABHOM TONLWKUHOW 20 MM. OKpalleHHol B 6r1ef-
HO-4YepHbIli LBeT. Pasmepbl UCNbITATE/IbHOTO KOpMyca A0/KHbl 6bITb TAaKMMU, YTOGbLI B HETO NOMeLLancs BOA40pO4-
Hblli reHepaTop C y4eTOM MUHMMa/bHOro 6€30NacHOro PacCcTOAHNUSA 4,0 rOpYero Matepumana, yka3aHHoro n3roTo-
BUTENIEM B MHCTPYKL MW NO YCTAHOBKE.

MoBbiWeHe TeMnepaTypbl onpegenseTca TepMonapamMmu ¢ NPOBOAOM Masnoro Ce4YeHus.

MpumeuyuaHune — Tepmonapbl guameTpom meHee 0.3 MM cuMTalTCsA TepmonapamMu € NPOBOLOM Manoro
ceyeHusa.

Tepmonapbl, UCNosib3yeMble 418 onpefesieHns NoBbIlWEeHNA TeMnepaTypbl Ha MOBEPXHOCTU CTEH, NOTOJIKA U
nosna ucnelTaTeNbHOro Kopnyca, NPUKPEenIAIoT K 3afHell CTOPOHE MeHbIX UK NaTYHHbIX AUCKOB, NOKPaLleHHbIX
YepHoW Kpackoli, guametpom 15 MM 1 TonwmHow 1 mm. MepedHAs yacTb AUCKa pacnonaraeTtcs 3anoganuo ¢
NMOBEPXHOCTbIO UCMbITYEMbIX AeTasell kopnyca.

Tepmonapbl AO/MKHbI pacnonaraTbCa Tak. 4UTo6bl OHWM MOrIM PUKCMPOBATbL MaKCMMasibHO BbICOKYO Temnepa-
TYPY ¥ UX MOXHO 6bl/10 NepemMeLatb, NPy HE06X0AMMOCTU, BO BPEMS UCMbITAHUA.

[lo 3anycka BOLOPOAHOrO reHeparopa M3MepsaloT U 3anucbiBalOT 3HaYeHUs TemnepaTtypbl OKpyxatoLei
cpeabl.

BofopoaHblii reHepaTop UCMbITbIBAOT NPV MakCMMasibHOW BbIXOAHOM MOLLHOCTH. [ocne AoCcTuXeHus ycTa-
HOBMBLLErOCA pexnMa n3sMepsT TeMnepaTypy UCMbITyeMbIX TOBEPXHOCTEN.

3HaueHne TemnepaTtypbl LO/MKHO 6bITb He 60onee yka3aHHOro B 4.4.5.

5.4.9 Temnopatypa NO/IMMEPHbLIX KOMMOHEHTOB

MakcumasnbHO BbicOkas paboyas Temnepartypa noJMMepHbIX KOMNOHEHTOB onpeaenseTcs:

- 418 BOAOPOAHbIX FTEHEPATOpPOB, NPUMEHSAEMbIX B MOMELLEHUN — pa3MelleHnem Tepmonap Ha noamMmep-
HbIX KOMMOHEHTaxX BO BpeMS TeMnepaTypHOro UCMbITaHUA CTeH, nona v notonka no 5.4.8;

-ANS BOAOPOAHbIX FeHepaTopoB, NPUMeHAEeMbIX BHE NOMELLEHNA — pa3MelleHeM TepMonap Ha noanmep-
HbIX KOMMNOHEHTaxX NpW UCNbITAHUU BOJOPOAHOIO reHepatopa npu MakCuManbHOW BbIXOAHOW MOLLHOCTM, NpY Mak-
cMMasibHO TemnepaType BO3AyXxa, ykazaHHOW N3roToBMTENEM, 1 C UCMOMb30BaHNEM 3alyuLlaloLLmx oT BeTpa
KOHCTPYKLUMIA no 4.3.3.

PYHKLUMOHABbHYIO LLeNIOCTHOCTb MOJIMMEPHOTO KOMMOHEHTA ONpeAensoT nocse BO3aeiicTBUsl Temnepartypbl
He Hmxe 70 °C unu Bo3aeicTens Temnepatypbl Ha 10 SC Bblle MakcMMasbHOW paboyeii Temnepatypbl (B 3aBUCH-
MOCTW OT TOTO, Kakas Bbllle) B TEYEeHNe CEMU HYacoB B CYLLIWIbHOM LWKady Npu NOSIHON 3arpyske.

Bo BpeMA ncnbITaHWsA He A0/KHO BO3HUKATb ycaAku, KOpo6ieHus nunm 4pyroii gedopmanum KOMNoHeHTa,
CNOCO6HOI NOBNUATL Ha €ro NpefHas3HavYeHHy0 hYHKLMI0 Un co3faTthb yrpo3y 6e30nacHocTu.

5.4.9.1 TemnepaTypHOoe ncnbiTaHne BbINYCKHbIX TPYO

Mpun JOCTUXEHUN BOAOPOAHBIM reHepPaTOPOM YCTAHOBUBLLEIOCA pexunuma usMepsaioT TemnepaTypy Bcex
BbINMYCKHbIX TPY6. I3MepeHHasa TemnepaTypa He 40/KHa NpeBbIllaTbh MakCUMasbHy0 Temneparypy, yKazaHHyto
N3roToBUTENEM.

5.4.10 NcnbiTaHUs Ha feiicTBue BeTpa

5.4.10.1 MeToA KAaNN6GPOBKN BETPSAHOTO MCTOYHUKA A8 BETPOB, HANpPaBNsaeMblX NepneHankKynap-
HO K CTeHe

Cxema pacnofioxXeHus Ans KannbpoBKM BETPSAHOTO MCTOYHMKA A0/KHA COCTOATL U3 LieHTpa BEeTPSAHOro uc-
TOYHMKA. HaNpPaB/eHHOro NepneHANKYNAPHO K LEHTPY UCNbITATeIbHOW CTeHbl, 060PYA0BaHHON YeTbipbMS OTBEP-
CTUAMU BOKPYT BbIMYCXHOrO nNaTpy6Ka BEHTUAALMN, YCTAHOB/IEHHOIO B COOTBETCTBUMN C UHCTPYKLUAMUN U3TOTOBUTE-
N5 N0 LeHTPY ncnbiTatesibHol cTeHbl. OTBEPCTMSA A0/MKHbI 6bITb COEAUHEHBI TPY6ONPOBOAAMM A8 NONYHEHNA
OflHOTO CpeHero 3Ha4YeHUs cTaTnyeckoro gasneHns. MNMpu BeTpAHMOM UCTOYHUKE, HaNpaB/IEHHOM NPOTUB CTEHbI,
cpefiHee 3HayeHne CTaTUYeCcKoro faB/ieHuns, U3MepeHHoe MaHOMeTPOM BO BMYCKHOM OTBEPCTUN BO3AyXa, Noja-
BaeMOro B kamMepy CropaHus, cocTaBisieT OCHOBY A5 KanbpoBKM BETPAHOTO UCTOYHMKA C UCMOJIb30BaHNEM
OTHOLLEHWIA, NPUBELEHHbIX B Tabnunue 2.

Tabnuya 2

HoMuHanbHaa CKOpocTb BeTpa. WA« CpepHee ctaTuyeckoe fasneHue. Ma
16 10
54 116
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Kpome Toro, BeTpAHON MCTOYHUK, OTKANMBGpPOBaHHbIV CO CKOPOCTbIO 50 KM/Y. He [O/KeH co3gaBaTb CKOpO-
CTHOE AaB/fieHne NoNL MK OTBEPCTHUIA, NpeBblwatouiee 12 Ma (16 km/u) Ha paccTosiHuM 305 MM OT UcnbITaTebHOM
CTEHbI.

5.4.10.2 BopopofaHble reHepaTopsbl, NpefHa3HaYeHHble AN UCNONb30BaHUA BHO NOMeELLEHWNIA

5.4.10.2.1 MpuMeHAEeMOCTb

[laHHble UCNbITaHNA NPUMEHSAIOTCA TONIbKO K BOLOPOAHLIM reHepartopam Uan KOMNnoHeHTam BOAOPOAHOIO
reHeparopa, npefHa3Ha4yeHHbIM 419 UCNONb30BaHNA BHE NOMELLEHNIA.

5.4.10.2.2 NpoBepka paboTbl Noa AeiicTBUeM BeTpa

Lkachbl BOAOPOAHBIX FEHepPaTopoB, NpeAHasHauYeHHbIX 415 UCM0Nb30BaHNA BHE NOMeLLeHWIA, AO/DKHbI 6bITb
noABeprHyThl U BblAEPXNBATb UCNbITAHWE Ha felicTBUE BeTpa Npu UCNOoNb30BaHUN cneaytolwero metoaa.

BoAopoaHbIil reHepaTop 40/HKEH 3anyckaTbCs Y HOPMasibHO 3KCNyaTupoBaThcs, 6€3 NoOBpeXAeHNa Um
HeuncnpaBHOCTeN Kakoi-nmbo yacTu n He co3gaBas He6e3onacHbIX yC/10BKIA Npu BO34eicTBMM BeTpa Npu HOMK-
HanbHOM ckopocTn 50 KM/4 1 MeHbLUE.

BeTpsiHOl UCTOYHUK, KannbpoBaHHbIi No 5.4.10.1. HaNpaBAAKT HA BHELIHIOK NMOBEPXHOCTb BOLOPOAHOIO
reHeparopa, B Hanbosiee KpUTUUECKY0 TOUKY (TOUKM). BeTpSIHOW MCTOYHMK pacnofiaraeTcs Takum o6pasom, 4To6bl
OAHOPOAHbLIN NOTOK BETPA, NO/THOCTLIO NOKPbLIBAKLLNIA 3aaHHYI0 BHELLHIOK NOBEPXHOCTb, Obl/1 HANPaBAeH ropu-
30HTa/IbHO K BOLOPOAHOMY reHepaTopy Npu ykasaHHOW CKOPOCTH, U3MEPEHHOI No BEPTUKabHOM NIOCKOCTU HA
pacctosiHum 50 cM OT HaBeTpPEeHHOV MOBEPXHOCTU BOLOPOAHOTO reHepaTopa. Ecnmn BogopoaHblii reHepaTop o6opy-
[0BaH UCTOYHUKOM BOCNaMEHEHMNS, OH [,OJ/I)XEH BOCNNaMeHUTbLCA NPY HOMUHAIbHOWN CKOPOCTH BeTpa 16 Km/u.

Mpn HoMUHaNbHON ckopocTy BeTpa 50 KM/Y ra3 B ropesike A0/KEH BOCNIAMEHUTLCA OT UCTOYHUKA BOCNa-
MEHEeHUA B Te4YeHne nepmoja yCTaHOBEHNSA OCHOBHOTO NJamMmeHu, a niams ropesky n ICTOYHUKa BocniaMeHeHns
He A0/KHO 3aTyxaTb. VICTOUHVK BOCIaMeHeHUs (eCNu MMeeTCs) NPOBEPSOT CAMOCTOSATENIbHO UM OAHOBPEMEH-
HO C FOpenkKoii.

5.4.10.2.3 9muccus CO nopg gelictenem BeTpa

Bo Bpemsa ucnbiTaHnsa no 5.4.10.2.2 nposepsAwT amuccuto CO Ha BbIXoAe U3 BOLOPOAHOIo reHeparopa npu
ckopocTu BeTpa oT 0 kM/u A0 50 KM/4. BOAOpPOAHBIN reHepaTop A0/KeH paboTaTb NPU HOMUHANIBHOM pexunme Ha
yCTaHOBMBLUEMCSA TEeMNEepaTypHOM pexume. MNpu ykasaHHbIX CKOPOCTAX NOTOKa BETpa U3MepPSAT 3IMUCCUIO 415
npoBepKN COOTBETCTBUA TpeboBaHMAM No 4.4.9.

5.4.10.3 BopgopoAHble reHepaTopbl, NpegHa3HauYeHHble /19 UCNONIb30BaHUA B NOMELLEHUN

5.4.10.3.1 NMpnMeHAeMOCTb

McnbiTaHns NPUMEHS0T B OTHOLLIEHNN BOAOPOHbIX reHepaTopoB, NpeAHa3Ha4YeHHbIX 418 paboThbl B nome-
WweHun. VicnblTaHns NPOBOAAT Ha reHepaTopax ¢ MakcuManbHOM A4NHON BNYCKHOTO BO34YX0BOAA N BEHTUNALUMN-
OHHOW TPY6bl 415 AbIMOBbIX ra30B, yKa3daHHbIX U3roToBUTENEeM. 3roToBMTENb 4151 3TOTO UCAbITAHUSA A0J/IKEH
npefocTaBUTb CUCTEMY BO3A4yx03abopa v BEHTUAALMMN AbIMOBbIX ra3oB. Bclo cuctemy Bosgyxosabopa n BeHTU-
NAULUKN AbIMOBbIX Fa30B, BKIOYasa cMcTemMbl Tpyb6ONpoOBOAOB M KOHLEBYH KPbIWKY, YCTaHaBAMBalT B COOTBET-
CTBWMW C UHCTPYKLME N3roTOBUTENSA Ha UCMbITAaTeNbHON CTeHe.

5.4.10.3.2 MpoBopka paboTbl NoA felicTBUEM BETPOBOW HArpysku

5.4.10.3.2.1 NicnbiTaHWe BeTPOBOI Harpy3koii, HanpaB/eHHOW NapannenbHO UCNbITaTeNbHOM CTeHe

BeTpoBOI UCTOYHWK AO/KEH ObITb OTKA/IMOPOBAH Ha HOMUHAa/IbHY0 CKOPOCTb BeTpa 50 kM/4 (CKopoCcTHoe
AasneHne ceob6oaHoOro notoka 117 Ma) c ucnonb3osaHnem Tpy6ku MuTo, Npyn HanpasneHny NoToka napasnnenbHo
C UCNbITATeNbHON CTEHOW B TpeX MecTax, PacnosIoXeHHbIX Ha NJI0OCKOCTW, NePNeHANKYNAPHON K CnbiTaTenbHO
CTeHe, B LLEHTPe CUCTEMbI BEHTUNALMUN AbIMOBOrO rasa.

B npouecce gaHHOro NcnbiTaHWa NOTOK BO3A4yXa HanpaBisoT napasnienibHO NCNbITaTe/IbHON CTeHe C HOMU-
HanbHOM ckopocTbto 50 kKM/4. BOAOPOAHbLIN reHepaTop NPM TaknxX YCNOBUAX UCNbITAHWA AO/DKEH 3anyckaTbeca 1
ycToliuneo pabotatb B TedeHne 10 MUH Npu BO3AENCTBUM BETPOBOIO NOTOKA CO CKOPOCTbIO 50 KM/Y.

5.4.10.3.2.2 BeTep, HanpaBnseMblii NepneHANKYIAPHO K CTEHE

B npouecce gaHHOro CnbITaHUA NOTOK BO3AyXa, NPOUM3BOAUMbIV BETPSAHLIM UCTOYHUKOM, OTPEryinpoBaH-
HbI N0 5.4.10.1, HanpaBASAOT NePNeHANKYNAPHO K UCNbITATENbHO CTEHEe C HOMUHAaIbHOM CKOPOCTbI0 50 KM/u.

Mop Bo3AelicTBMEM BETPOBOIO MOTOKA CO CKOPOCThHI0 50 KM/4Y MCTOUYHMK BOCM/TAMEHUS AO/IKEH 3axeyb ras
B ropesike B Te4eHune nepnoja ycTtaHOB/1€HUA OCHOBHOIO NiaMeHu, a niaMs ropesiku 1 UCTOYHKKa BocniaMeHe-
HUS He A0/KHO 3aTyXxaTb.

MNcTouHMK BocniaMeHeHna (eciv nMeeTcsl) UCNbITbIBAT CAMOCTOATENbHO UM OJ4HOBPEMEHHO C FOpPesiKoi.
BoaopoaHblil reHepaTop A0/KeH ObITh BblAepXaH B paboyem COCTOAHUM B TeyeHne 10 MUH. cucTeMbl aBToMaTu-
4YecKoro ynpasneHns Ao/MKHbl o6ecneynBaTb HOPMabHY0 paboTy reHepaTopa B pexumax «BKIHYEHO» U «BbIK-
JIIOYEHO».
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5.4.10.3.2.3 2mwuccua CO npu Bo3geincTenu setpa

Bo Bpemsa ncnbiTaHna no 5.4.10.3.2.1 npoBOAAT UCMNbITAHUA MO M3MepeHunto amuccum CO npu HanpasneHun
BeTpa NpoTuB BO3Ayx03abopHoro natpyoka (naTpy6bkoB) co ckopocTbto oT 0 40 50 KM/4. Mpy 3TOM BOAOPOAHbIN
reHepaTop A0/KeH HOpMasibHO paboTaTb NpM yCTaHOBUBLLEMCA TeMNepaTypHOM pexume. IsmeHeHue amumccuu
OCYLLEeCTB/ISAIOT B COOTBETCTBUN C TpeboBaHuaMu 4.4.9.

5.4.11 NcnbiTaHua Ha amuccuiw CO

5.4.11.1 NcnbiTaHWA Ha yCTaHOBUBLIEMCA TEMN/I0OBOM pexume

Mpwn [OCTUXEHUN BOLOPOLHBIM FreHepaTopoM yCTaHOBMBLUErocs paboyero COCTOAHUA U3MEPST IMUCCUID
CO ana npoBepkn cooTBeTcTBUS TpeboBaHusam 4.4.9. BoagopogHble reHepatopbl UcnbiTbiBaloT Npu 25%. 50%,
75 % n 100 % ypOBHAX MOLHOCTHU.

5.4.11.2 NcnbiTaHne ¢ 3a6/10KNPOBAHHBIM BblMYCKOM

YpoBHu amuccun CO NpoBepsAoT Npy NEPEKPbLITUM BbIMYCKHOTO OTBEPCTUA 418 0TPaboTaHHbIX ra3oB BOAO-
poAHOro reHepartopa, BKNo4Yas ero NO/IHOE 3aKpbiTVe. BoAaopoaHbI reHepaTop BblAEPXMBAKOT NPU HOMUHANBHOM
pexume paboTbl He MeHee 15 MUH. nocsie Yero naowajb Ce4eHNs BbIMYCKHOIo OTBEPCTUS BOAOPOAHOIO reHepa-
Topa NOCTEMNeHHO CoKpaliaeTca A0 pasMepa, Npy KOTOPOM yCTPOWCTBO ynpaB/ieHus, aBToMaTn4ecku perynmpy-
lowee nogavy Tonanea B yC/10BUSAX 3a6/10KMPOBAHHOTO BbIMYCKHOIO OTBEPCTUSA, MPOAO/IKAET OCYLWeCTBAATb No-
pavy Tonnmea. YpoBeHb amuccun CO onpenensiioT Ha COOTBeTCTBME TpeboBaHusam 4.4.9.

5.4.11.3 VicnbiTaHne ¢ 3a6/10KMPOBAHHON cMCTEMOW nopaun Bo3gyxa

[laHHOe ucnbiTaHne NPoOBOAAT A/ BOAOPOAHbIX TEHEPATOPOB C U3MeHALelics nogayei Bo3gyxa yepes
BO3/yx03a60pHblil Tpy6onpoBoA. BogopoHblli reHepaTop BblAepXMBaT NPU HOMUHA/IBHOM pexume paboTbl He
MeHee 15 MuH. Mocne 3Toro noctynaTesibHO NepPeKpPbIBAT BO3A4YX03a60pHbI KaHan 1 M3MepsatoT YpOBEHb IMUC-
cun CO gnsa onpegeneHuns cootTBeTcTBms TpeboBaHuam 4.4.9. Kpome Toro, NpoBOAAT UCMbITAHNA NPY OMbIBato -
LemMca Bo3ayxo3abopHuke. MNpu 3TOM BO34yX03a60pHbI kKaHa NOCTENEeHHO OTKPbIBAIOT U ONpeaesniatoT cTeneHb
6/10KMPOBKM, NPU KOTOPOI MPOUCXOAMUT BOCNIaMeHeHne ropesiku. Ha aToM ypoBHe 6/10KMPOBKU NPU JOCTUXEHUN
yCTaHOBUBLLErocs pexmMma paboTbl BOAOPOAHOT0O reHepaTopa n3mepsaoT ypoBeHb amuccun CO ansa onpepene-
HUS COOTBETCTBUSA ero Tpeb6oBaHnam 4.4.9.

5.4.11.4 NcnbiTaHe Ha nepenag HanpsxeHus

[laHHOe ncnbiTaHne NPOBOAUTCA A1 BOAOPOAHbIX reHepaTopoB, UCMOMb3YLWNX MeXaHnYeckme cpeicTea
(Hanpumep, BEHTUNATOP) AN Nofayun BO3AyXa B ropenikv unn Ans BEHTUNALUN BbIGPOCOB. BogopoAaHbIli reHepa-
TOp BbIAEPXMBAIOT NPU HOMUHANILHOM pexume paboTbl He MeHee 15 MUH.

HanpsixeHve Ha 3N1eKTPUYECKNX KOHTaKTax BEHTUIATOpa NOCTeNeHHo cokpataT. Pukcupyetca perynu-
poBka aBTOMAaTMKM, OTK/OYaKLWed nogady rasa npexge, 4em koHueHtTpaums CO B npoAyKTax cropaHus npeBbl-
cuT TpeboBaHua 4.4.9. lna BOLOPOAHOIO reHepaTopa, 3KCnayaTnpyemMoro npy HopMasbHbIX YC/I0BUAX OKPYXatko-
e cpefbl, HANPSHXXeHNe Ha KOHTaKTax BEHTUISTOPa NOCTENEeHHO YBEIMYNBAIOT OT HY/1IEBOTO 3HAYEHMSA 40 3HaYe-
HUSA. NP KOTOPOM NPOUCXOAUT BOCN/IaMeHeHue ropeniku. MNpu aTom HanpsXXxeHnn N3mMepsT YPOBEHb IMUCCUNY
CO HacooTBeTCcTBME 4.4.9.

5.4.12 NcnbiTaHne B npefenbHbIX YC/AOBUAX, CBA3aHHbIX C [MpekpaweHuem nojauyu
3Hepropecypcos

BofopoAHbIii reHepaTop yCTaHaB/AMBAOT U 3KCM/TyaTUPYIOT B COOTBETCTBUM C NosioxeHnammn 5.3. NcnbiTa-
HVe A0/MKHO 6bITh MPOBEEHO C OrpaHnyeHnem nojadn Kaxa0ro aHepropecypca, Hanpumep TonamMBa, anekTpuye-
CTBa, BOAbl, OXNaxaalL el BoAbl, TEXHOOTMYECKOro BO34yXa 1 T. N.. Nogayvy KOTOPbIX YMEHbLIAT NOCTENEHHO.

Cuctema flo/mkHa 6e3onacHo oTkNwYaTbea 6e3:

- co3jaHuna NobbiX Yrpo3 Ansa 340p0oBbs U 6e30nacHoOCTy;

- HapyLeHUsa navu NoBpexaeHnsa CUCTEMbI.

Ecnu ana 3awmTbl BOLOPOAHOrO reHepaTopa BO BPEMS BbIK/TIOYEHUSA U XpaHeHNA TpebyeTcsa NPOAYBOYHbINA
ras, reHepaTtop UCMbITbIBAIOT HA O4HOBPEMEHHYI0 NOTEPIO MHEPTHOTO rasa U BTOPOro aHepropecypca. B nio6om
c/lyyae ucnblTaHne Ha NoTepto Nogayv NpoyBOYHOrO rasa [o/KHO CONPoBOXAaTLCA NpeaynpexaeHmem o6 onac-
HOCTH.

5.4.13 MNMpoBepka pexunma paboTbl

5.4.13.1 O6uwmre NnosoxeHns

Llenbto gaHHOro ncnbliTaHMa ABNAETCA NPOBEPKa TOro, YTo6bl BbipaboTka BOAOPOAA NPU UCTbITATENbHbIX
YyCNOBMAX N0 5.3 M HOMUHANIBHOM pexume paboTbl 6bif1a HE MeHbLUIE YCTAHOB/IBHOTO 3HAaYeHMs BbIpaboTkn BOAO-
poja v ero cteneHb YACTOTbl — HE MeHblle yCTaHOB/IEHHOTO Npeaena.
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5.4.13.2 dyHKUNN

JloNKHBI 6bITb UCMbITAHbI BCE (PYHKLMM BOLOPOAHOTO reHeparopa, B 0C06eHHOCTH OTHOCALWMecs Kk 6esonac-
HOCTM ¥ 3alunTe. ACnbiTbIBAIOT BCE PEXWUMbI U NepexofHble COCTOAHUSA, yKa3aHHble nsrotosutenem. Cucrtema
[onxHa 6esonacHo pabortatb 6e3:

- co3faHunsa NbbiX Yrpo3 4N 340p0Bba U 6e30MacHoOCTH;

- HapyLweHusa Ui NoBpexaeHnsa CUCTeMbI.

5.4.13.3 Pexum paboThbl

CKopoOCTb NOTOKa NOsly4aemMoro ra3006pa3Horo npoAykra v nogavy tonansa nsmepsaoT npu 100 % mowHo-
CTW Ha yCTaHOBMBLUEMCS pexume paboTbl. [TOTOK rasa n XnAKoro Tonavea onpeaensaoT cTaHAapTHbIMU cpef-
cTBaMu. BogopogHbie reHepaTtopbl UcnbiTbiBaloT npu 25 %. 50 %, 75 % 1 100 % ypOBHAX MOLLHOCTU.

BogopoaHble reHepaTopbl C pa3HbiMU HACTPOiKamMy NPOU3BOAUTEIbLHOCTY UCMbITLIBAIOT MO KaXA0W HacTpolike.
M3mepeHns Kax0oro ypoBHs MOLLHOCTU U KaXXA0M HACTPONKM NPOU3BOAUTENbHOCTY BbINONHAOT Ha YyCTAHOBUB-
wunxca paboyunx pexummax paboTbl.

M3nyyeHne BO3YLIHOrO WyMa onpeaesnsitoT cornacHo [45].

Ha ocHOBe n3mepeHuii, npoBefeHHbIX N0 5.1. onpegensaT cneayoLwme xapakTepucTukm:

- HOpMYy BbIpaboTkn BOAOPOAA;

- CKOPOCTb NOABEAEHNS TONINBA;

- colepxaHune BofopoJa B BbIXOAHOM NOTOKE Ha CyXylo Maccy.

- faBneHune, TemnepaTypy v BNaXHOCTb BbIXOLHOrO BOAOPOAHOIO NOTOKA.

- noTpe6aeHne 31eKTPO3IHEePrn NpY pacyeTHO BbipaboTke:

- U3Nny4veHue Lwyma.

5.4.13.4 VicnblTaHMe Ha CyMMapHY HapaboTky

Mocne ucnbiTaHnini no 5.4.12 n 5.4.13.3 NpoBOAAT UcNbiTaHWe Ha 720-4acoBYyl CyMMapHyl HapaboTky.
Mocne ncnbiTaHns Ha cyMMapHyto HapaboTKy NOBTOPHO NMPOBOAAT UCMNbITAHWE HA TePMETUYHOCTb Mo 5.4.3.

5.5 KOHTpPONbHble ncnbiTaHmns

KOHTPO/IbHbIE NCMbITAHNUA AO/MKHBI MPOBOAUTHLCA /19 KaXA0ro BOJOPOAHOIO reHepaTopa nepeg noctaBKoi
1 BKNOYalT B cebs:

- UCMbITAHUE HAa FTepPMEeTUYHOCTb CEKLUI BOLOPOAHOIO reHepaTopa, HeCYLLUX roproYmne XuakocTu, no 5.4.2.2
n5.4.3;

- UCMbITaHMe 3KCNyaTauMOHHbIX XapakTepucTuk ropenku no 5.4.4;

- UCMbITAHME Ha 3N1EeKTPUYECKYI0 NPOYHOCTb AU3NEKTPUKA A5 BbICOKOBOJIbTHBIX 3/1€KTPUYECKUX CXEM BOJ,0-
poAHOro reHepaTtopa cornacHo [38] — Ans 31ekTPoo6opyA0BaHNS NPOMbILWIEHHbIX MawWuH unun [39] — ans
6bITOBbIX, KOMMEPYECKNX 1 MOJYNPOMBbILINEHHbIX 31EKTPUYECKUX MPMOOPOB, NPUMEHAEMOE B TeYeHNe OfHOW
MUWHYTbI, U UCNONb3YA HanpsXxeHue, pasHoe 120 % ucnbiTaTeNbHOro HaNpPsHXKEHUS, NPUMEHAEMOr0 B TeYEHNE
OfHOI CeKyHAbI.

n pnmMmevyaHne — Ecnun BOAOpOAHbIﬁ reHepaTtop ucnonbsyert TaKOW KOMMNOHEHT Kak. HanpumMmep, nonynposoj-
HUKOBbI i1 an|60p, KOTOprVI MOXeT 6blTb nosBpexpneH AU3NTeKTPUYeCKUM HanpsaXeHnem, UCNbiTaHNE MOXeET 6bITb npose-
OEeHO nocne oTcoegnHEHNA KOMNOHeHTa OT MaccCbl UM A0 €ro BKAKYEeHNd,

- UCMNbITAHWE HA LEeNOCTHOCTb LENU 1 3aLMTHOTO 3a3eMeHus kabenbHbIX 060/104eK cornacHo [38]— ana
3M1eKTP0060PYA0BAHMS NPOMbILWNEHHbIX MAWWUH UK [39] — AN 6bITOBLIX, KOMMEPYECKUX M NOYNPOMbILLSTIEH-
HbIX 3/1EKTPNYECKUX NPUBOPOB.

6 MapkmpoBka, 0603Ha4YEHNA N yNakoBKa

6.1 MapkupoBKka BOAOPOAHOrO reHeparopa

Ha kaxxgom BOoJOpPOAHOM reHepaTtope Jo/kHa 6biTb NpUKpensieHa Tabnyka OCHOBHbIX TEXHUYECKUX flaH-
HbIX U/ HAHECEHbI COOTBETCTBYIOLIME MAPKUPOBOYHbIE 0603HAYEHNA, PACMONOXEHHbIE B MeCcTax, Y406HbIX A5
YTEHWUA Npu ycTaHOBKe BOAOPOAHOrO reHeparopa.

MapknpoBOYHbIE 0603HaYEHNA AO/KHbI YHETKO OTpaXaTb BCe OrpaHMyYeHuns B UCMONb30BaHUN, B YACTHOCTH,
TpeboBaHUA K BEHTUISILMOHHOI 30He, B KOTOPOI1 ycTaHaB/IMBaeTCA BOLOPOAHbIA reHeparop.

MpumeuvuaHunue — B [28] npuBOAATCS NPUHUWNBLI, OTHOCSALWMECH K BEHTUAALWUW 30H, COLEPXAL|MUX
o6opyfoBaHue BOAOPOAHONO reHepaTopa.
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Tabnumyka TeXHUYECKNX faHHbIX U/ MapkMupoBOYHble 0603HAYEHNS J0/KHBI BKNOYATh B Ce61:

a) HauMeHoBaHue NpeanpUATUA-U3roTOBUTENSA, TOProOBYIO Mapky v agpec:

6) HOMep no katanory, HOMep MoAenu Uan Tuna;

B) CEpPUIiHbIA HOMEp:

r) AnanasoH HanpsXXxeHusa aNeKTpoaHeprum Ha exoge. B;

A) HOMMWHaNbHbIV TOK. A;

€) 4yacToTy nepeMeHHOro Toka. 'y u yncno gas;

X) pacyeTHYH HOMUHAaNIbHYI0 MOLLHOCTb Ha BXxoae. BT:

1) pacyeTHY HOMUHaIbHaA TEMI0OBYI0 MOLWHOCTb HA BXOAE (eCcnv npumeHsaeTcs);

K) TN 1 Ka4eCTBO BXOAHOTO TON/IMBA, MCNO/1b3YEeMOro BOAOPOAHbIM FeHepaTopom:

N) paspelleHHbll Anana3oH HarHeTaTebHOro faB/ieHnsa TONNBa;

M) UCMOJSIb30BaHNEe B NOMELLEHUN UK BHE NOMELLEHUNS.

H) NpOV3BOAMTENBHOCTL BOAOPOAA, Kr/y:

0) cofepxaHne BofOpoAa B BbIXOAHOM NOTOKE Ha CyXylo mMaccy,

n) fAasfeHue Bogopoja Ha Bbixoge. kMa;

p) 0603HavYeHne HacTosLWero cTaHaapTa.

Ecnu BogopoAHbI reHepaTop paccunTaH Ha paboTy B onacHbIX 30Hax cornacHo FOCT P M3K 60079-10-1.
FOCT P M3K 60079-10-2 1 {35). OH fO/KEH MMETb COOTBETCTBEHHOE MapkKMpoBOYHOE 0603Ha4YeHNe.

BopgopoaHbIvi reHepaTop foxeH 6bITb 0603HaYeH cneayowmm obpasom: «Cnefyinte UHCTPYKLUK NO ycTa-
HOBKe. B KOTOPOIi MPUBOASATCA NepeyeHb feTanein n MeToanka yCTaHOBKM CUCTEMbl TPy6GONPOBOAOB, 3N1EKTPUYEC-
KMX N TEXHONOTUYECKUX COeMHEHNI».

6.2 MapknpoBka KOMNOHEHTOB

[ns 0603HaUYEHNs OMacHOCTM NOPAXEHNS 3/TEKTPUUYECKUM TOKOM, HA/TMUUS PEHAXHbIX K/1anaHoB, ropsaumnx
KOMMOHEHTOB U MEXAHUYECKNX ONACHOCTEN UCNONb3yTCs NpeAynpeanTenbHble 3HaKWU. MNPeanoYTUTENBHO J0X-
Hbl UICMO/Ib30BATLCA CTaHAaPTHbIE CUMBOJIbI [3]. ECiv BMECTO rpaduyeckoro cCMMBO1a UCNONb3yeTcs npeaynpe-
AVTeNbHas HaANUCb, OHA A0/IXHA COAEepXaTb CUTHAIbHOE C/TI0BO, Hanpumep «OnacHoOCTb». «BHUMaHue». «OcTo-
POXHO» M CNOCO6 NpeaynpexaeHnst onacHocTU. B kauecTBe MUHUMaNbHOTO Tpe6oBaHus Wkag BOAOPOLHOTO
reHepartopa f0/KeH 6blTb 0603HAUYEH NIeTKOPa3INUYMMbIMU NPeaynpeauTeibHbIMIU 3HaKkaMu, ykasaHHbiMK B 6.3.3.

YcTpoiicTBa ynpaB/fieHusi, BU3yasibHble MHAMKATOPbI U YCTPOCTBA OTOBPAXEHUS MHGDOPMALLMKW, UCNOSb3Ye-
Mble B MHTepelice «4enoBek-MaLvHa», JO/MKHbI OblITb HETKO 0603HAUYEHbI C YHEeTOM UX DYHKLUIA U CONPSIKEH-
HbIX C HUMU eANHMNL, 060PYA0BAHUS.

Oco60e BHUMAHMWE cneayeT yaeuTb ycTpoiicTBaM, OTHOCALMMCS K 06ecneyeHunto 6e30NacHOCTY.

6.3 TexHnyeckas fJoKymeHTauna obopyaoBaHusa

6.3.1 O6uwwue nosoxeHns

M3roToBuTENbL fOMKEH 06ECNeYnTb KaxX bl BOLOPOAHbIN reHepaTtop nHcopmauueii no ero 6esonacHoit yc-
TaHOBKE M 06CNYXUBAHMWIO U [LOJKEH, B YACTHOCTU, MPUB/IEYb BHYUMAaHWE KO BCEM OTPaHWYEHNAM B UCMO/b30Ba-
Hun. IHdopmauma AomkHa 6bITh NpeacTaBieHa B BUe TEXHUYECKNX [LOKYMEHTOB, Takux kak uanictTpauum, cxe-
Mbl. Tpactukn, TabnLbl U MHCTPYKLUN, KOTOPbIE A0/IKHbI GbiTh HA COOTBETCTBYIOLWEM A3blke U HA afleKBaTHOM
HocuTene faHHbIX.

YacTb TEXHMYECKON MH(OpMaLn MoXeT 6biTb NpefHa3HavyeHa TObKO ANS KBaIMULMPOBAHHOTO Nepco-
Hana. B Takom cnyyae U3roToBUTE b fO/IKEH ONpeAennTb KpUMTepMU KBanudurkalm nepcoHana.

WNHdopmauus, npefgocTaBneHHas BMecTe C BOGOPOAHBIM reHepaTopoMm, A0/HKHA codepxaTb:

a) ueTkoe n feTanbHOe ONucaHne 060pyA0BaHUA, YCTAHOBKM 1 MOHTaXa, a Takke NpucoefMHeHNs K ucTou-
HVKaM 3N1eKTPOCHaBXeHNs;

6) TeXHMYecKue ycnoBnNa Ha BOJOPOAHbIV reHepaTop, BKOYalLme no kpaiHeli mepe nHdopmayuio gns
MapKupoBku no 6.1;

B) Tpe60BaHUA K 31EKTPOCHAGXEHMIO;

r) ceefeHns o usnyeckoit cpese npadoyune ycnosus no 4.3;

) CXeMbl 3/IEKTPUYECKO uenu;

e) nHpopmaumio (Nnpu Heob6xoANMMOCTH) NO:

1) norpy3oy4Ho-pasrpy3oyHbiM paboTam, TPaHCNOPTUPOBAHUIO U XPaHEHUIO,

2) nporpaMMHOMY o6ecneyeHunto 415 NPOrpaMmM1poBaHus.

3) nocnepoBaTeIbHOCTY OnepaLuii.

4) NnepuoAnYHOCTM OCMOTPA,

5) NeproguyHoOCTM 1 MeToay (PYHKLMOHANBbHOTO TECTUPOBAHUS,
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6) peryniMpoBke, TEXHUYECKOMY 06CMYXXKUBAHUIO U PEMOHTY, B YACTHOCTU, 3aLUTHbLIX YCTPOWCTB U Lenei, u

7) NnepeyeHb feTanei n pekoMeHAyeMblil epeyeHb 3anacHbIX getaneii;

x)onucaHune (BKNOYas CXemMbl COefMHEHU) npefoxpaHnTenbHbIX YCTPONCTB, (PyHKLMI B3aMMob10Ku-
POBKM 1 B3aMOGIOKNPOBKM NpefoXxpaHuTeneii B NOTEHLMaNbHO OMaCHbIX YC0BUAX, B YACTHOCTY /19 BOLOPOS-
HbIX FeHepaTopoB, aKCcnyaTupyeMbiX BO B3avMOenCcTBMM C 4pyrum o6opygoBaHnem (Hanpumep, ¢ aHepretTmyec-
KO yCTAHOBKOW C TOM/IMBHbIMU 3/1EMEHTaMU UM CUCTEMOI KOMMNPECCUN, XPaHEHNS U TPaHCMOPTUPOBAHUSA BOAO-
poga);

n) onucaHue 3alnTbl U cpeacTB ob6ecneyeHns 3awWnTbl (Hanpumep, pyyHoe NnporpaMmmumpoBaHve, nposepka
nporpaMmbi).

Bca nhdopmauua, Tpebyemas HaCTOALWMUM CTaHAapTOM, [O/KHA ObiTb BK/TIOYEHA B TEXHUYECKYIO [JOKYMEH-
Tauuio BOJOPOAHOro reHeparopa.

6.3.2 PyKoBOoACTBO N0 yCTaHOBKe

PykoBOACTBO N0 yCcTaHOBKE A0/IXHO 06ecneynBaTth cb6opLinKa Bceil HhopmaLmeli, Heob6xoaUMoW Ansa npo-
BefleHVa npeaBapuTenbHbIX paboT No ycTaHOBKe reHepaTopa.

B yacTHOCTM, B pyKOBOACTBO A0/KHA ObITb BK/IOYEHA CXEMa UK Tabnuua MexcoeanHeHunin. Cxema um
Tabnuua Ao/MKHa CoepXaTthb NOJTHY0 MHGOPMAaLMIO MO BHELHUM COeAMHEHNAM (HanpuMep, 3/1eKTpocHabXxeHune,
BOJOCHa6XeHWe, CUTHa bl YNpaBieHNs, BbITSXHAA BEHTUNALUSA, BEHTUIALNOHHbIE COEANHEHUS, CXEMbI TPaHC-
nopTUPOBaHUA NPOAYKTa N T. A4.).

PyKoBOACTBO N0 yCTaHOBKE AO/KHO COAEPXaTb, B 3aBUCHMMOCTMN OT KOHKPETHOro cayyas, HOpMbI MO:

a) pacnosioXeHo N NPOeKTMPOoBaHMUIo (PyHAaMeHTa Noj reHepartop, BKoYas NpoTMBOBMOPALMOHHbIE yCTa-
HOBKMU;

6) BEHTUIALMOHHBIE TPe6OBaHNSA:

B) NPOEKTUPOBAHUIO, KOHCTPYMPOBAHUIO U YCTAHOBKE BEHTUNALMOHHON TPy6bl c6poca JaBNeHns, CUCTEMbI
BEHTU/IALMN [bIMOBbIX Fa30B U CUCTEMbl TPY6OMNPOBOOB NPOAYKTA:

r) 3awMTe OT 0ONacHoOro atMocqepHoro Bo3aencTens;

[1) peKOMeHyeMoii BbICOTe OTHOCUTE/IbHO 6a30BOr0 YPOBHA NO4beMa BOAbI:

e) orpaxgawLeil KOHCTPYKL UK.

X) MUHUMabHbIM 6€30MacHbIM PACCTOSAHUAM OT FOPIOYMX MaTepPManoB UM UCTOYHUKOB BOCM/IAMEHEHNS,
pacTUTeNIbHOCTK, NeleXoAHbIX JOPOXeK, 06 eA0CTYNHbIX NPOE3/0B, JOPOT U XeNe3HOA0POXHbIX NyTeil:

1) 3aluTe OT TPAHCNOPTHOrO BO34ElCTBUS;

K) CBOGOHOMY NPOCTPAHCTBY /11 TEXHNYECKOT0 06CNYXUBaHUSA, 06CNYXUBAHUA U NPaABU/IbHOTO pexmnma
paboTbl B MeTpax; u

n)cpefcTeam KpenneHus.

MpumeuyaHune — B npunoxeHun I NPUBOAUTCA MH(POPMALUA NO YCTAHOBKE BOLOPOAHbIX [EHEPATOPOB.

6.3.3 PykoBOACTBO NoJsib3oBartenis

K BoflOpOAHLIM reHepaTopam, npegHasHavyeHHbIM 419 6bITOBOro, KOMMEPYECKOro 1 MoJyNpPOMbILLIEHHOTO
MCnonNb30BaHUA (HanpuMmep, B Ka4yecTBe NUCTOYHMKA BOAOPOAA A4/15 OblTOBbIX IHEPreTUYEeCKNX YCTaHOBOK C TOM-
NIMBHBIMU 3N1EMEHTaMU), LO/DKHO NpunaraTbCs PyKOBOACTBO NO/Ib30BaTENNA BMECTe C [ONONHUTENBHON MHhopMma-
uueili 4ns noaAepXKn TeXHUYeCKoro obcnyxmeaHma (agpeca MMNOPTEPOB, PEMOHTHbIX C/YX6 U T. ).

PyKkoBOACTBO AOMXHO 6bITh Ha A3blKe NO/Mb30BATENSA.

PykoBOfCTBO NOMb30BaTeNA AO/MKHO 6bITb OTNeyaTaHo uav HabpaHo noTopmaTnposaHo B ygo6ountae-
MOV chopme.

Ana ngeHTudukaummm KOMNOHEHTOB BOAOPOAHOIO reHepaTopa, C60PHbIX KOMMOHEHTOB 1 MECT COeUHEHUS
[OJDKHBI NpuiaraTbcs nnncTpaymn. nnwoctpauum Takke o/HKHbl UCNOoMNb30BaTbCA A1 UAeHTUdrnKaLm mecto-
NoI0XeHNA 06CNyXnBaeMbIX KOMNOHEHTOB U NPaBU/IbHLIX METOA0B 06CNYXUBaHNS.

Ecnu TekcT Ha 060py0BaHny NOCTaB/EH B KaBbIYKWN, B PYKOBOLCTBE M0/Ib30BaTENSA OH AO/IKEH OTpaxaTbcs
TOYHO Takum xe obpas3om.

PykoBoACTBO NONb30BaTeNA A0/MKHO 6bITb MPUKPENIEHO K BOAOPOAHOMY reHepaTopy B cneuuanbHol sueil-
Ke NN 3aXKMMOM, ABMSOLWMUMCS YacTbio BOLOPOLHOIO reHepaTopa, WM nepefaHo nofib3oBaTesnto B KOHBepTe
C nomeTKoW AN5 cbopLymka 0 He0H6XOAUMOCTU NPUKPENIEHNs PyKOBOACTBA K BOAOPOAHOMY reHepaTopy 1 coxpa-
HEHWS ANA Noc/eAyoLWwero NCnonb30BaHnS.

Kaxpoe pykoBoACTBO 0/IXHO ObITb pa3feneHo Ha rnasbl Uav pasfesbl U BKIOYATb CofepxaHue.

MepBas cTpaHuLa 06/10XKN J0/MKHA COAepXaTh CamMmble BaXHble MHCTPYKL MM No 6e3onacHocTH. B kayecTse
MUHUMaNbHbIX Tpe60BaHU NnepeAHAs YacTb 06/10KKM MU, NPU OTCYTCTBUM 06N0XKW, NepBas cTpaHuua fo/xHa
cofiepxaTb HuXecnegywouwme mepbl 6€30MacHOCTU, 3aKN0YEeHHbIEe B paMKy, KakK nokasaHo Ha pucyHkax 1—3,
B 3aBUCUMMOCTU OT KOHKPETHOIO cnyyvas.
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BHVMAHWE!
OMACHOCTb BO3IrOPAHUA NN B3PbIBA

HecobnogeHue npefocTepexeHns 06 oNacHOCTU MOXET MPUBECTU K CEPbE3HON TpaBMe, CMepPTU
N NOBPEXAEeHU nmylecTsa.
O He XpaHWTb M HE UCNONb30BaTh GEH3WH UMW APYTNO TOpOYMe Napbl U XUAKOCTA B6AN3U 3TOMO 1
Nt 60oro Apyroro conyTcTBYLWEro 060pyA0BaHUS.
0O NMOYYBCTBOBAB 3AMAX TA3A
* He nbiTaliTechb ocBeTUTH 060pya0OBaHME.
e He npukacaiTecb Kk 3/1eKTPUUYECKUM NepekyYaTensiM; He N0Nb3yiNTecb TenedOHOM B 3TOW
30He.
*+ HemenneHHO MOKUHbTE 30HY.
e HemeAneHHO NO3BOHUTE NMOCTaBL MKy raza. Cnefyinte ero MHCTPYKLUSM.
e EC/IM HET BO3MOXHOCTU CBA3AThLCS C MOCTABLW MKOM rasa, N0O3BOHWTE B OTAENeHNe NoXapHoi
OXpaHbl.
O YcTaHOBKa M 06C/yXUBaHWE AOMXKHbI BbIMOMHATHCS TO/bKO KBANUMULUPOBaAHHLIM COOpPLLUKOM,
CEepBUCHOW CNYyX60i nNm NnocTaBWMKOM rasa.

PncyHok 1 — MuHuManbHble Mepbl No o6ecnevyeHnio 6e3onacHocTmn
ANA Of0PUPOBAHHbLIX FA30TON/IMBHbLIX CUCTEM

BHVIMAHWE!
OMNACHOCTb BO3IrOPAHWNA NN B3PbIBA

Hecob6nogeHne npefoctepexeHns 06 onacHOCTM MOXeT NPUBeECTM K CEpPbe3HOil TpaBMoO, cMepTy
WU NOBPEXAEeHNI0 nmyljecTsa.

O He XxpaHUTb 1 He UCNONb30BaTb GEH3UH UK ApYyrue roproyne XUAKOCTM B6IU3M 3TOro nnw6oro
Apyroro conyTcTBytol,ero o60pyaoBaHuns.

G YcTaHOoBKa 1 06CnyXunBaHue AO/MKHbI BbIMOMHATHCA TONbKO KBATMMULUPOBAHHbLIM COOPLUKOM,
CepBUCHOI cNyx60i nAn NnocTaBL,NKOM rasa .

PUCYHOK 2 — MUHMWManbHble Mepbl No o6ecneyeHnto 6e3onacHocTu Ans
HEOAOPUPOBAHHbLIX FA30TOMNAUBHBLIX CUCTEM

BHVMAHWE!
OMNACHOCTb BO3rOPAHNA NN B3PbIBA

HecobniogeHne npefocTtepexeHns o6 onacHOCTM MOXeT NMPUBECTU K Cepbe3HOoii TpaBMe, CMepTu
NV NOBPEeXeHUo umyliecTsa.
O He xpaHUTb W He UCMONb30BaTh OEH3NH UK APYyrue roproYne XnMAKocTn B6a1M3mn aToro n nwboro
Apyroro conyTcTBytowero o6opyfoBaHus.
N 3AMETWVB YTEUYKY XXVAKOCTU
* Ho nbiTaiiTecb ocBeTuTb 060pyfoOBaHMe.
* He npukacaiiTecb k anekTpuyeckum nepekntoyatenssMm; He nonb3yintecb TenedoHOM B 3TOW
30He.
* HemMefNeHHO NOKMHbTE 30HY.
* HomeanoHHO NO3BOHMTE NOCTaBLLUKY TonAuBa. CneayiiTe ero MHCTPYKLUAM.
* ECiM HeT BO3MOXHOCTM CBfi3aTbCA C NOCTaBLiMKOM TOMAMBa, NO3BOHUTE B OTAesieHue
NoXXapHoW oxpaHbl.
O YcTaHoBKa M 06CNyXMBaHUE [OJIXHbI BbIMOMHATLCSA TONbKO KBANMMULUPOBAHHBIM C60PLLUKOM,
cepBUCHOI cnyx60i nan nocTaBWMKOM TONNBA.

PucyHok 3 — MuHUMaNbHble Mepbl Mo o6ecnevyeHnto 6e30MNaCHOCTH AN XUAKOTONNUBHBIX CUCTEM
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MepBas cTpaHuLa 06710XKKM AO/HKHA CofepXaTb YTBEpPXAeHUe, MHopMupyloLLee nosib3oBaTesiell o Heo6-
XO4MMOCTU NPOYTEHNSA MHCTPYKLNIA PyKOBOACTBA W XpPaHEHMS PyKOBOACTBA 414 MOC/eyoLLero ncnoib3oBaHus.

Pasgen no 6e3onacHoOCTM JOJ/DKeH 6bliTb BK/OYEH B HA4Ya/slo PyKOBOACTBA M 3HAKOMWTb Mosib3oBaTenel
C nepeyHeM NoTeHUnasbHbIX ONacHOCTEN N MHCTPYKLMSAMY No o6ecneyeHunio 6e30nNacHOCTM /1 KOHKPETHOrO BO-
[opoAHoro reHepaTtopa. B pasgen no 6e3onacHoCcTn fo/mkHa 6bITh BK/IOYEHA MO KpaliHell mepe cregytouas
MHOPMaLMA CO CChINIKOI Ha onpefeneHHble pasfe bl Uan CTpaHuLbl pyKoBOACTBA:

a) ykasaHusa 0 TOM, 4TO y4acToK, npunerawLmnit K BOA0POAHOMY reHepaTopy, A0/KeH 6bITb YUCTLIM U CBO-
60/HbIM OT rOpYNX MaTepnasnos, 6eH3nMHa 1 APYTruX OrHeonacHbIX MapoB U XXUAKOCTEN;

6) Tam. rge TpebyeTcs BO3AYX A1 TOPEHUS UM BEHTUAALUMN, MHCTPYKUKUK, 3anpellaloune 610kuposaTtb
BO3/yLUHble 0OTBEPCTUA BOJOPOHOIO reHepaTopa, BO3yLlHble OTBEPCTUSA, CO06Lal0LNMeCs C 30HOIA, rae ycTa-
HOB/IEH BOAOPO/HbI reHepaTop, U He06Xx04MMOe NPOCTPaHCTBO BOKPYT BOAOPOAHOrO reHeparopa, obecneumsa-
lolee Npoxoa A1 Bo3gyxoobecneyeHmns uBbibpoca;

B) MHCTPYKLUK NO 3anycKy 1 BbIK/TIOYEHUIO BOJOPOAHOIO reHepartopa, KoTopble JO/DKHbI UITI0CTPATUBHO
[eMOHCTpupoBaTh 1 onpeAensiTb MeCTOMONOXEeHNEe CPeACTB B3anMOAeiCTBINA N0Ib30BaTe s C NporpamMmmoli;

r) cnepyolee yTeepxjeHue: «He ncnonb3oBaTb BOAOPOHbIN reHepaTtop, ecin n106as ero 4acTb Haxo4uT-
csinof BoAoN. BogopoAHblii reHepatop, NOBpeXAeHHbI Mo BO3AeiicTBMEM BOAbI, ABNSETCA NOTeHUMabHO onac-
HbIM. [1OMbITKM NCNO/Ib30BaHNA BOAOPOAHOrO reHeparopa MoryT MpMBECTU K BO3ropaHuio nam B3pbiy. Heobxoau-
MO CBA3aTbCsA C KBAIMPULMPOBAHHON CEePBUCHOI cNyx60i Ans ocMOTpa BOLOPOLHOIO reHeparopa u 3aMeHbl
BCeX YCTPOICTB ynpas/ieHns ra3om, YacTeil cuCTeMbl yNpaBAeHNs U 3/IeKTPUYECKNX YacTell, KoTopble NoABepr-
NINCb HAMOKaHMI0»:

[) TeEXHUYecKme ycnoBums No nepuognyHoOCTN 3amMmeHbl (hnbTPa MK OYUCTKW, pasmepam n Tuny unbTpa anis
3aMeHbl, BK/l0Yas yKkasaHusa no cCbeMmy v 3ameHe (PuUAbLTPOB, rpadnyeckn UanCcTpupyuwve nonpejensouime
MeCTOMNO0M0XeHNEe BCEX KOMMNOHEHTOB, NPe0CTaB/IEHHbIX U3rOTOBUTE/NIEM, B COOTBETCTBUN C MHCTPYKLUAMY;

0) pekomeHyeMble METO/bl NEPUOANYECKOV OUNCTKMN fleTaneil;

X) MHCTPYKLMW MO NPOBEpKe YCTAHOBKM BOAOPO/HOIO reHepaTopa Asisa onpefesieHus, uyrto:

1) BCe BXOAHbIE 1 BbIXOAHble OTBEPCTUSA, CBA3AHHbIE C APEHAXOM, BEHTUASLMNEN U cucTeMamMi BblTSXHON
BEHTUALMUN, OUYULLEHbI U OCBOGOXAEHBI OT NPENATCTBUINA;

2) chnsnueckan onopa BOAOPOAHOTO reHepaTopa npoyHas, 6e3 TpeLH, pa3sIoMoB 1 Np. BOKPYT hyHAaMeH-
TaunobecneynBaeT repMeTUYHOE COeMHEHMNE MEXAY ONOPOW U (PYHAAMEHTOM;

3) HeT oueBUAHbIX MPU3HAKOB HEUCMPABHOCTU BOJOPOAHOTO reHepaTopa:

n) yKasaHusi 0 He06X04MMOCTU ¥ MUHMMAJTbHOW NePUOANYHOCTM MPOBEPKM NO MEPEUYNCIEHUNI0 X) — A1
nosib3oBaTesnia n TpeboBaHNsa K NeprogmyeckoMy OCMOTPY BOAOPOAHOIO reHepaTopa — A9 KBannuLNpoBaHHbIX
cnewunanncToB Cyxobl.

BHYTpPUTEKCTOBbLIE UHCTPYKLMUM MO 6€30MacHOCTM CCbINATCA MW BKTOYAOT Mepbl NPefoCTOPOXHOCTH, pas-
MelleHHble Ha NepBoii CTpaHuLe, 4acTu 06/10XKKN 1 B pasfesie no 6e30nacHOCTU. 115 NOTeHLManbHO ONacHbIX
YC/OBUiA, ONNCaAHHbIX B PyKOBOACTBE, A0/KHbI ObITb CO3AaHblI OTAE/IbHbIEe NpeAynpeauTesibHble yTBEPXKAEHNS.

6.3.4 PyKoBOACTBO No aKkcnayartayuu

6.3.4.1 O6uwmre NoNoOXeHns

B pykoBoACcTBe No aKcnayaTayum etasnbHO ONUCLIBAIOTCA NPoLeAypbl 3anycka v akcnayartauun Bog0poA-
Horo reHepatopa. Oco6oe BHUMaHWe cnegyeT yaennTb NpefycMOTPEeHHbIM MepaM 6e30MacHOCTU U HenpaBub-
HbIM METOJam UCNoJIb30BaHNSA.

OTaAenbHbIl pa3gen pykoBoACcTBa No aKcnyaTauuy okeH 6biTb MOCBALLEH ONACHOCTAM, OTHOCALKUMCA K
NpYMeHeHN0 BOAOPOAHOTO reHepartopa. [laHHblii pasgen, B kaueCcTBe MUHUMasIbHOTO Tpe60oBaHus, OKEH BK/IO-
4yaTb ONMcaHne onacHocTel, OTHOCALLUXCA K MPUCYTCTBUIO BOAOPO4a U UCNONb30BaHWIO MPOLYBOYHbIX ra3os.

Ecnu pexum paboTbl 060pyA0BaHNSA MOXET 6bITh 3aNporpaMmmpoBaH, B PyKOBO/CTBO MO 3KCnyatayum
BK/1H0YAIOT NOAPOGHYI0 MHhopMaL Mo 0 MeTogax NporpaMmMmpoBaHns, Heo6xoanMomM 060pyA0BaHUM, NPOBEpPKe
nporpaMmbl 1 OMNOJTHUTENbHLIX NPaBuiax TEXHUKN 6€30MacHOCTU NPU HEOBXO4UMOCTH.

B MHCTPYKUMAX [O/IKHA CoAepXaTbCsa MHpopMaLlmsa o Wwyme, u3syyaeMom npu pabote BOAOPOAHOIO reHe-
patopa, — ero peasibHOM 3Ha4eHUN AW 3HA4YEeHUU, yCTAHOBIEHHOM Ha OCHOBE U3MEepPEHUl, NpoBeeHHbIX Ha
NaeHTUYHOM reHepaTope. Ecnun BogopoHblil reHepatop npefHasHavyeH A1 UCNoJb30BaHNUA B MOTEHLNaNbHO
B3pbIBOONACHOI cpefe, B MHCTPYKLMU A0/HKHA 6biTh BK/OYEHA BCS HEOO6XOAMMAn MHopmaLmsa B COOTBETCTBUM
c Tpe6oBaHmamm FOCT P M3K 60079-10-1. TOCT P M3K 60079-10-2 [34]. [35]. [36] 0 Tunax HeobxogmMmoii
3aLUThI.

[na cnyvaes, Korga BOAOPOAHbIM reHepaTop NnpefgHasHauvyeH A1 MCNob30BaHNA HeMPodeCcCnoHanbHbIMU
onepaTtopamu, CTU/1b U3/10XEHNUA MHCTPYKLWI NO SKCNyaTalmm C y4eTOM OCHOBHbIX TPE6OBAaHWIA, yka3aHHbIX BbiLle,
[l0/1XEH COOTBETCTBOBATL 06LEMY YPOBHIO 06pa3oBaHns Taknx onepaTopos.
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6.3.4.2 [AucTaHuMOHHaA cUMCTeMa KOHTpPONSA

Ecnv BogopoAHblii reHepaTop 060pyA0BaH ANCTAHLMOHHON CUCTEMO KOHTPOSIS, N3rOTOBUTE/Tb AO/HKEH BK/THO-
YATb B PYKOBOACTBO MO 3KCNayaTauun npoueaypbl BHECEHUS U3MEHeHUI B AUCTAHLMOHHYI0 CUCTEMY ynpas/e-
HUS. BHeCeHVe U3MeHeHun B CUCTEMY yNpaB/ieHNs U KOHTOPONA MOTYT 6bITb OCYLL,ECTB/IEHbI.

- OTBETCTBEHHbIM /TNLLOM, 06ecneyunBaoLw MM 6e30nacHyo aKCnayaraunio BOJOPOAHOIO reHeparTopa:

- ecnn Npu aKcnayaTauun BOLOPOAHOIO reHeparopa He NpegycMOTPeHO Hasmye oTBETCTBEHHOIO 1nua,
npoueaypbl BKAOYaT B ce65, Kak MUHUMYM;

a) AMCTaHLMOHHOEe N3MEHEHMNE napamMmeTpOB YNpaB/ieHUs U KOHTPOIS;

6) ANCTaHLMOHHbIA MOHUTOPWHI NapameTpoB;

B) ANCTAHLMOHHOE O6HOB/IEHNE NPOrPaMMHOro obecneyeHuns.

r) douKcaumno BHECEHHbIX M3MEHEHWIA;

€) 3arpysKy nporpamMmmHoro o6ecneyeHus;

X) NoATBEPXAEHNE pexunma paboTbl;

1) OTMEHY BCEX U3MEHEHWNIA;

K) TeCTUpOBaHMe CUCTEeMbI 1 pacneyaTky ero pesynbTaTos.

6.3.5 PyKOBOACTBO MO TEXHUYECKOMY 0B6CYXUBAHUIO

B pyKoBOACTBE M0 TEXHUYECKOMY 06CNYXUBAHUIO A0/TKHbI 6bITb NOAPOOGHO ONMCaHbI NpaBuibHbIE NpoLe-
[ypbl PerynnmpoBku, 06CnyxuBaHus, nponaakTM4eckoro TeXHMYeCckoro ocMoTpa v pemoHTa. PekomeHgaLmm no
TEXHUYECKOMY 06CNYXNBAHUIO 1 3KCNyaTalMoHHas JOKyMeHTaL s AO/MKHbI 6bITh BKIOYEHbI B PyKOBOACTBO NO
TEXHUYECKOMY 06CTYXXMBAHWIO.

Ecnun npuBogaTcs meToAbl NPOBEPKM MPaBUIbHOTO pexuma paboTel (Hanpumep, TecT-nporpamma), UCnosb-
30BaHMe 3TUX METOA0B AO/HKHO 6bITb eTaslbHO 0NUCaHo.

B pykoBOACTBE NO TEXHUYECKOMY 06CNYXNBaAHUIO AO/IKHA COAEpXaTbCs YETKO BbipaxXeHHas, pasbopunsas
1 nofHas nHopMaLms, Kak MUHUMYM, CleayloLLero cogepxanus:

a) UHCTPYKLMM NO 3anyCcKy 1 BbIKHOYEHUIO BOAOPOAHOIO reHeparopa, rpadmyecky nnacTpupyolime n
onpegensaiolmne MecTonosiokeHe Bcex KOMMNOHEHTOB:

6) TeXHMYeckme ycnoBus N0 NEPUOSNYHOCTM 3amMeHbl (DUbTPA UK OUNCTKKM, rabaputam u Tuny punbTpa gns
3aMeHbl, BKlOYaa ykasaHusa no cbeMy n 3ameHe hunbTpa, rpaduyeckn nancTpupylwmne n onpejensoumne
MeCTOMOJIOXEHNE BCEX KOMINOHEHTOB, NPefOoCTaB/IEHHbIX U3IOTOBUTE/IEM, B COOTBETCTBUM C UHCTPYKLUAMU;

B) peKOMeHAyeMble MeTobl Mepnoanyeckoii OYNCTKY feTanei;

) UHCTPYKL MUY MO cMas3ke ABUXYLW X YacTeld, BKAoYaa TUn. COpT U KOIMYECTBO CMa304HOr0 BELLeCTBa;

[1) VHCTPYKLMM MO NPOBEPKe YCTAHOBKM BOAOPOHOrO reHeparopa C Lesbio onpefennTtb, 4To:

1) BCe BXOAHbIE U BbIXOAHbIE OTBEPCTUSA, CBA3AHHbIE CAPEHAXOM, BEHTUASALNEN U CUCTEMAMM BbITSXHON
BEHTUNALNN, OUYULLEHBI M OCBOBOXAEHbLI OT NPENATCTBUIA;

2) HeT 04YEBUAHbIX MPU3HAKOB HEVCMPABHOCTW BOAOPOAHOIO reHepaTopa wamn ero onopsl (PyHAameHTa, pamsl,
wkada, nT.n.);

X) nepuogmnyeckas npoBepka BEHTUIALMOHHON CUCTEMBI U BCEX (PYHKLMOHANbHbIX feTanel;

1) nepnognyeckoe B3saTne obpasuoB ammccun CO B paBHOBeCHbIX pabounx ycnosuax no 5.4.1.1:

K) NnepeyeHb AeTaneit, BkAOYaa MHGOPMAaLUIO, HEOOXOAUMYID A5 3aKa3a 3anacHbIX UIW CMEHHbIX
netanei.

B pyKoBOACTBE NO TEXHNUYECKOMY 06C/TY)XXMBAHUIO [O/IKHbI 6bITh NEpeyncrieHbl BCe BUAbI paboT Nno TeXHU-
YeCckomy 06CnyXMBaHNIO KOMNOHEHTOB BOAOPOAHOTO reHepaTopa 1 ykazaHa Heobxogmmas u MUHUManbHas nepu-
OfMYHOCTb 3TUX PaboT.

Mepunogunyeckunii TEXHNYECKNA 0CMOTP, NPOBOAUMBINA clieuanucTaMmm KBanuuLMpoBaHHON CEPBUCHOI CyX-
6bl, JO/KEH 6bITb NOAPO6HO OMMCaH.

C uenbio npefynpexaeHns puckos ANA 340p0BbA 1 6€30NacHOCTN U3rOTOBUTENb AO/KEH BKNOUNUTL B PYKO-
BO/ZICTBO MO TEXHUYECKOMY 06CNYXMNBAHWUIO TPEOGOBAHNSA K 3KCNyaTauumn, CHATUIO U YHUUYTOXEHMNIO BOAOPOAHOTO
reHepartopa, ero matepuasnos WM KOMMNOHEHTOB, yka3aB He06X04NMOCTb NPOBEPKM COOTBETCTBUSA PErMOHAa/bHbIM,
HaunoHasnbHbIM CBOAAM NPaBua U cTaHAapTaM, a Takxke MeToAbl ero nepepaboTkn. PykoBoACcTBO No nepepaboTke
BOJOPO/HbIX reHepaTopoB NPUBOAUTCA B NPUNOXEHUN B.
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Mpunoxexnune A
(cnpaBo4YHOE)

Cyl,ecTBEHHbIEe OMACHOCTU M ONacHble CUTyalunun, ykasaHHble
B HacTosleM cTaHgapTe

CyulecTBEHHble ONACHOCTW W ONacHble CcUTyaluuu, yKasaHHble B HacToslem
Tabnuue A. 1.
Ta6nuua Al
HavmeHoBaHMe CyLLECTBEHHOW ONacHOCTW U onacHoW cuTyauumn
MexaHuyeckme onacHocTu BCnejCcTBUE:
dopmbl (OCTpble NOBEPXHOCTH)
OTHOCUTENbHOTO MECTOMOJIOXKEeHUS (ONAaCHOCTb CMOrblKaHUA>'MafeHuns)

Macchl 1 ycToiunBOCTU (MOTEeHUMaNbHasA 3HEpPrus 3/1eMEeHTOB, KOTOpble MOTYT ABUTaTbCs
nofj BO3AeliCTBUEM CUMbl TAXECTH)

Maccbl U CKOPOCTU (KUHETUYecKas 3HepPrus 31eMeHTOB Npu peryanpyemMom Uam Heperynu-
pyeMom ABUXEHUWN)

HecooTBETCTBMS MeXxaHU4YeCcKoil MPOYHOCTKU (HECOOTBETCTBYl L ME TEXHUYECKME YCNOBUS
Ha MaTepuan UAM KOHCTPYKUUK)

XupkocTteit nog faBneHnem (aHOManbHO BbICOKOE fJaBneHuWe, BbIGPOC XUAKOCTEN nop
flaBNneHnem, Bakyym)

OnacHOCTW NOpaXeHNs 31eKTPUHECKUM TOKOM BCNeACTBUE:
KoHTakTa ntofeil ¢ yactamu noj HanpsxeHuem (NPSMON KOHTAKT)

KoHTakTa nogeit ¢ yacTAMM NOJ HanpsAXeHWeM Npu aBapuitHblx ycnosuax (Henpamoii
KOHTaKT)

MPUGNUXKEHNA K YaCTAM MO/ BbICOKUM HanpsxeHuem
neKTpocTaTUYECKUX ABNEHWNI

ONeKTPOMarHUTHbIX ABNEHUI

TennoBbIX/XUMUYECKUX BO3AENCTBUIA KOPOTKOTO 3aMbiKaHWsi, Neperpyskun
Bboibpoca cBapoOYHbIX YacTuy

TennoBble onacHoCTH BCcnencrteue:

KoHTakTa mo,qe|7| C BblCOKOTEMNepaTypHbIMU MOBEPXHOCTAMMU

Beibpoca BbiCOKOTeMNepaTypHbiX XugKocTen

Tepmuyeckoin yctanoctu

Meperpesa o60pyf0BaHNS, NPUBOASALLETO K HE6E30NACHOMY peXuMy paboThbl
OnacHoCTW, NPON3BOAUMbIe MaTepuanamu n Bewecteamu

OnacHOCTW NMPU KOHTaKTe MU BAbIXaHUU BPefHbIX XUAKOCTEH (napoB), ra3os, pacnbine-
HUii. AbIMa UAW Nblan

OnacHocTb BO3ropaHunsa nan B3pbiBa BCNeACTBUE YTEYKM OTHEOMNacCHbIX )KMAKOCTEI‘;I
OnacHOCTb BO3ropaHus WNu B3pbiBa BCAEACTBNE BHYTPEHHETO0 CKONMIeHNA roployei cmecu

OnacHble yC/I0BUA, Bbl3BaHHble yXy/[lIEHNEM XxapakTepucTuk matepnanos (Hanpumep, Kop-
po3neil) unu ckonneHumem (Hanpumep, BHeEWHee 3arpA3HeHune)

Yayuwbe

PeakTuBHble mMaTepuanbl (nupodopHbie)

cTaHpapTe,

npueeAeHsl B

MyHKT
HacTosero
cTaHgapTa

4.4

4.4
4.4

4.4.4.13

4.4.46.4.14

4.4.4.6

4.8
4.8

4.8
4.6.4.8
4.9
4.8
4.8

4.4
4.6
45.4.6
4.10

4.4

4.7
4.7

4.5

4.4

4.4.4.5
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OkKoHYaHne Tabnuubl A. 1

MyHKT
HaumeHoBaHWe Cyl|eCTBEHHO ONacHOCTW U ONacHoi cuTyauum HaCTzﬂLLI,eFO
cTaHgapTa
OnacHOCTU, BbI3BaHHble HEUCMPABHOCTAMMU, CBA3aHHbIE C:
Heb6e3onacHblM pexumMom pab6oTbl BCAeACTBUE MNOMOMOK UAN HeaaekBaTHOCTW Npo- 4.10
rpaMMHOro o6ecneyeHnss 1 ycTpoicTB ynpaBieHus
He6e3onacHblM pexuMom paboThl BCAeACTBME OTKasa uenu ynpaBieHns unu o6opyposa- 4.10
HWS 3aWuTel N 6es3onacHocTu
He6e3onacHbIM pexumMoM pabGoTbl BCAeACTBUE HapylleHUs aHepronoTpebneHus 4.10
OnacHoOCTV BCNeACTBUE HECOBNIOAEHNSA 3PTOHOMUYHbBIX MPUHLUNOB:
OnacHocTu BCNefjCTBUE HeaJeKBAaTHOIO NPOEKTUPOBAHWNSA, PACNONOXEHNSA NN UAEHTUD K- 4.10
KaLuuu pyuyHbiX yCTPOMNCTB ynpaBieHus
OnacHoCTU BCMeACTBUE HeafleKBATHOrO NPOEKTUPOBAHWUA WU PaCNONIOKEHUA YCTPOKCTB 4.10
BMU3yaslbHOTO OTOGpaxeHUa u npegynpexaanoinx 3HaKkoB
Wym 4.4
OnacHoCcTu BCNeACTBNE OWMNGOYHBIX e AICTBUIA COTPYAHNKOB:
OnacHocTu BCNefCTBUE OTK/NOHEHWA OT NPaBWbHOTO pexwuma 3KCnayaTuposaHus 4.10. 6.3
OnacHocTu BCnegcTBMe owmnmbok nponsBoacTBa('MOHTaXa yCTaHOBKMU 4.4.6.3, 4.17
OnacHocTh BCnejCcTBME OWMNGOK TEXHUYECKOTO 06CnyXnBaHua 6.3.4.17
BaHpganunim 4.14
OnacHOCTU BPEAHOTO BO3AEWNCTBUSA OKpYyXat e cpeabl:
Heb6e3onacHblli pexum pab6oTbl Npu 4ype3MepHOM xonope/xape 4.14. 4.15
foxab, 3aTonneHne 4.14
BeTep 4.14.4.3
3emneTpsceHune 4.4.4.3
Abim 4.3
CHer, flaBneHue nobpa 4.14
ATaka napasuTtoB 4.14
3arpssHeHune:
3arpssHeHue Bo3sjyxa 4.4
3arpsisHeHune BoAbl 4.4.45. 46
3arpsisHeHune MnoyYBbl 4.4
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Mpunoxexnune b
(cnpaBoyYHOE)

HayrnepoxvnBaHue n COBMeCTUMOCTb MaTepuanos
Ana paboTbl B BOAOPOAHON cpeae

b.1 HayrnepoxusaHue

HayrnepoxuweBaHue BbiCOKOTEMNEPATYPHbIX CMAABOB ABNAETCA OAHOW W3 Haubonee M3BECTHbIX Npo6nem neuei
napoBoOro pucopmMuHra. K HayrnepoxunsaHuio NpuBOAUT MUrpauns yrnepoja BOBHYTPb, UCTOYHUKOM KOTOpPOi siBNsetcsa
yrneesojopojHoe pacTpeckusaHue, obycnosnunsatwu,ee o6pasosaHne kapb6ujgos B OCHOBHOM MeTanjse cnnasa. llpo-
uecc nogaepxuBaeTca BblCOKOW TemnepaTypoi, o6bl4yHO cBbiwe 800 "C. u NpuBOAUT, B KOHEYHOM UTOre, Kk notepe
BA3KOCTW.

HayrnepoxuBaHue cnnasa NpUBOANT K CHUXEHUIO €r0 BA3KOCTW Npu TemnepaType okpyxatwuweil cpefbl. Hayrne-
poxuBaHue yBenuunBaeT o6beM mMeTanna v Koa@puumeHT pacwnpeHus, obycnoBnuBas CUbHOe BHYTpPeHHee Hanps-
XeHne. KOTOpoe NPUBOAUT K NpexJeBpeMeHHOMY OTkady o6opyaoBaHus. lonomka O06bLIYHO BblpaxaeTcs B paspyue-
HUW NPU ANUTENbHbIX HArpyskax U Masioynk/oBOi BbIHOC/NMBOCTU. ECNu HayrnepoxuBaHWe AOCTATOYHO CUJIbHOE, OHO
TakXe MOXeT NMOBAUATbL Ha XapakTepuCTUKN YCTOWUYMBOCTM K BbICOKOW TemnepaType W NPOYHOCTU K pa3pbiBam. B aTom
cMmbic/ie cnnaBbl 06/1a4alnT pas/IMyHOA CONPOTUBASAEMOCTbIO. Kak npaBuio, CTeneHb HayriepoxuBaHUs pas/fiMyHa B
3aBUCUMOCTU OT:

- TemnepaTypbl: CTENEHb NPaKkTUYeCKN yaBanBaeTCca NPuW NOBbIWEHUN TemnepaTypbl Ha kaxpable 55 "C:

- oTHoweHnsa CO/CO02: knHeTUKa peakuyun KOHTponupyetTcs oTHoweHnem COI'COz B rase u TemnepaTtypoii:

- YCNOBWIA CUNBHOTO HayrnepoXunBaHUsi, YCNOBUSIMU CUNbHOTO HayrnepoxwuBaHusa sBnswTcs notoku CO/CH4/H2
C HU3KUM OTHOWeHWeM nap/yrnepof npu cpefHeit Temnepatype (06bi4Ho 450 "C — 850 "C) u Hannyme OKCUAHOTO CNosA
Cc TpewmnHamu;

- cofepXaHus HUKENs W KPEMHUS: BbICOKOe CoAepXaHue co3faeT 61aronpusTHbie YC/IOBUS;

- 3aWUTHbIX U pereHepaTUBHbIX OKCUHbIX NNEHOK: ANs cnnaBa 6naronpuaTHel Cr, Siun Al

[laHHble 3aKOHOMEPHOCTN SABNATCA O06GW UMK ANS Mpolecca HayrnepoXuBaHusi, OAHAKO MOryT UMeTb MecTo
UCK/lOUYeHUs, CBA3aHHble C pa3Hoo6pa3nemM xapakTepucTUK maTepuanoB W BAMAHMEM OKpyxatu,eil cpepabl.

5.2 CoBMecTUMOCTb MaTepunanoB npum paboTe B BOAOPOAHOI cpege

5.2.1 KOMNOHEHTHI

KomMnoHeHTbl, B KOTOpbIX 06pabaTbiBaeTcsi ra3oo6pasHblii BOLOpPOA UAKM BOAOPOACOAepXallne cpefbl, a Takke
BCe AeTanu, ucCnonb3yemble [N TepMeTu3ayun M COeANHEHUA 3TUX KOMMNOHEHTOB, AOJIXHbl GblTh YCTOWUMBBLIMU K
XUMUYECKOMY M pn3nyeckoMmy BO3AeiiCTBUAM BOJOPOAA B YCNOBUAX 3KCNNyaTaLuu.

5.2.2 MeTtannel n meTannnyeckne martepuansl

Monb3oBaTenu HacTosAlWero cTaHjapTa JO/KHbI 3HaTb, YTO MalWMHOCTPOUTE IbHbBIE MaTepuansl, nogseprawujmne-
cs BO3jAelicTBMIO BOjOpOAa, MOTYT WUMEeTb MNOBbIWEHHYK BOCNPUMMUYNBOCTHL K BOJOPOAHOA KOppO3un BCcneacTeue,
Hanpumep, HaBOAOpPaxXuWBaHUA UM Heo6paTUMOro BOAOPOAHOIO OXpPynyYnBaHuUsA.

BopopogHoe oxpynunBaHWe — NPOLECC CHUWXEHUS MNPOYHOCTU MM BA3KOCTU MeTanna BCAeACTBME MPOHWKaAHUA
B ero CTPpyKTypy aTomapHoOro sogopoja.

BopopogHoe oxpynuuBaHue nogpasgensercs Ha jBa Tuna.

MepBblii TUN — BHYTPeHHee BOAOPOJHOE OXpynuuBaHWEe BO3HWKAET, KOorga BOJOPOJ NPOHWKAET B MeTannnyec-
KUl cnnaB BO BpeMs 06pabGoTkm MaTepuasnoB U nepeHacblilaeT MeTass BOLOPOALOM.

BTopoii TN — BHelWHee BOAOPOAHOE OXpynyuBaHue, KOTopoe o6ycnoBnnBaeTcs nornouw,eHnem sojopoaa Teep-
AbIMW MeTannamu M3 Bogopojcojepxaueid pa6oyeil cpeabl.

ATOMapHbIi BOAOPO/, PACTBOPEHHbIN B MeTanne, B3aumogeiictsyeT ¢ fgedektamum meTanna, o6bLIYHO NpuBoAas
K pacTpeckuBaHuio cnnasa, yxyjlas ero BA3kocTb W Ap. PacTpeckuBaHWio mMeTannoB noj Bo3jeiicTBMeM Bogopoga
cnoco6CTBYIOT Kak (husnyeckne ceoiicTBa mMatepuana, Tak u hakTopbl Ookpyxatueil cpefbl. MUKPOCTPYKTypa maTtepu-
anaun Metos 06paboTKM MOryT CyWeCcTBEHHO BAWSATb Ha CONPOTWBAAEMOCTb MeTansa k pacTpeckuBaHuio. BTopuuHblie
asbl Matepuana, Takue Kkak. Hanpumep, 4acTulbl heppuTa B ayCTEHUTHbIX HEPXABE LW MNX CTansAX, MOTYT NPUBOAUTL K
CNOXHON aHM30TPONHOW peakuun B mMaTepuanax. MI3BecTHO, 4TO CONPOTMBAAEMOCTb MeTan/soB K BOJOPOAHOMY pac-
TPECKNBAHWID YMeHblIAeTCs C yBeJIMYEeHUeM NMPOYHOCTK cnsaBa.

dakTopbl OKpyXatljeii cpeabl, BoO3jelicTByOlMe Ha BOAOPO/JHOe pacTpecknsaHue, BkawyvalT B ceba gasneHue
Bojopoja, TemnepaTypy XumMuyeckoil cpefbl U CKOPoCTb gedopMauun. B GONbLWNHCTBE CnyyaeB BOCMPUUMUYUBOCTb
K BOJOPOJHOMY pacTpeckuBaHWi0O yBenumunBaeTcsa BMecTe C NOBblIlWeHMeM AaBiieHusa Bojopoja. BospgeiictBue Temne-
paTypbl BCAejCTB/We ee MOBbIWEHUA He CTO/Ib OJHO3HAYHO, N0 CPaBHEHWIO C JaB/ieHneM. HekoTopble MeTanbl, Takue
KaK ayCTeHWTHble HepxaBell e cTanu, UMeT N0KaNlbHbIi MAaKCUMYM BOCAPUMMUYUBOCTU K BOLOPOAHOMY pacTpecku-
BaHWI0O B 3aBUCMMOCTM OT TemnepaTypbl. XOTS 3TO SB/eHUe elje He [0 KOHLa M3Yy4yeHOo, c/lleflbl HEKOTOPbIX rasos,
CMelWaHHbIX C BOAOPOAOM, TOXE BAMAKT Ha BOAOPOJHOE pacTpeckuBaHue. Bnara, Hanpumep, MoxeT He6naronpusTHO
BO3JeilicTBOBAaTb Ha a/loOMUHMWEBbIE CNMaBbl, B TO BpeMA Kkak [NA HeKoTOpblX APYIMX CNnaBoB OHa MoOBblilWaeT
CONpoOTUBAAEMOCTb K BOAOPOAHOMY pacTpeckuBaHuioo 3a cuyeT o6pa3oBaHUA MNOBEPXHOCTHbIX MNJEHOK, KOTOpble
cnyxaTt B KayecTBe KMHeTM4Yeckux 6apbepoB ANA NPOHUKHOBEHWUS Bojopofa.

47



FOCT P 54110— 2010

Mpu TemnepaTypax, 6AM3KMX K OKpyxall, el cpege, AaHHOe AB/IeHWEe MOXeT BOo3jelicTBOBaTb Ha MeTanbl,
MMelwl e KpUCTanMyeckylw CTPYKTYpy C 06beMHOKOHLEeHTPUPOBaHHONW Ky6uuyeckoil pelseTkoil, Hanpumep pepput-
Hble cTanu. B oTcyTCTBME 0CTATOYHOTO HaNpPsXXEeHUA UNN BHEeWHeR Harpys3ku BHelW Hee BOAOPOJHOEe OXpynynBaHWe nNpo-
SAAIBNAETCA B pas3/InYHbiX popmMax, Takux kak. Hanpumep, TOMJIeHWe MeTannoB, o6pas3oBaHue TpewWH BHYTPU CNaaBoOB,
o6pasoBaHue rMAPUAOB MeTaNN0B U CHUXEHWE BA3KOCTU. Mpu BO3JENCTBUN HaNpsXKeHMeM pacTsXeHWUs, NpeBbilalo-
WNM 3afaHHbIi nopor, aTomMapHbIii BOAgOpPOA B3aumMojeilicTBYeT ¢ MeTaslioM U Bbi3blBaeT AOKpUTUYECKOe pa3BuTue
TpewWw Hbl, NPUBOASLLEE K PACTPECKUBAHWIO.

BopopogHoe oxpynuumBaHue MOXeT BO3HMKaTb NMPW BbiCOKOTEMNepaTypHOii Tepmoo6paboTke M B npouecce
3M1eKTPONUTUYECKOTO OCaXAeHWss Npu KOHTakTe ¢ paboyMMu XMMUYECKUMU Bel,ecTBamu, KOPPO3NOHHON peakuuu,
KaToAHOW 3alWwnTe oT KOPPO3nM U paboTe B BOAOPOAHOI cpefe Npu BbiCOKOW TemnepaType U BbiCOKOM JaBNeHUN.

Mpu Temnepatype cBbilwe 200 'C MHOTME HU3KONETMPOBAHHbLIE CTAaNN MOTYT NojaBepraTbCs Heo6paTUMOMY BOJO-
poAHOMY oxpynuusaHuio. Heo6paTumoe BOJOPOAHOE OXpynunBaHWe — 3TO Heob6paTuMoe paspylleHne MUKPOCTPYKTY-
pbl cTann, o6yc/oB/eHHOE XUMUYECKOW peakuuein Mexay Aud PyHAUPYOLW UM BOAOPOAOM M yacTuyamu kapéuga B cta-
AN. KOTOpoe NPUBOANT K BOSHUKHOBEHWIO, Pa3BUTUIO N CIMAHUIO NYy3bipbKOB MeTaHa BAONb FpaHul, 3epeH N o6pa3oBa-
HUIO TPELWH.

FmapuaHas XpynkocTb BO3HMKaeT B Takux mMeTannax, kak TuTaH u uupkoHuii. OHa npeacTasBnseT co6oil npouecc
o6pa3oBaHUa TEPMOAMHAMUYECKMN YCTOWUMBBLIX N OTHOCUTEIBHO XPYNKUX TMAPUAHBIX a3 B CTPYKType.

CBapHble WBbl NAaKWPYW L Ero CNOS U CBapHble WBbl MEXAY HECOBMECTUMbIMU MaTepuasamMu 4acTo cojepxar
BblCOKONErnpoBaHHble MaTtepuanbsl. Bo Bpema paboTbl npu TemnepaTtype cBbilwe 250 *C Bogopog aAnddyHanpyeT B
NVHWIO cnnaBneHus (WOB) BbICOKONETMPOBAHHOIO CNAaBa M HeNIerMPOBAaHHOM.'HU3KONETMPOBAHHOW OCHOBLI MeTanna.
MoHMXeHHas pacTBOPSieMOCTb W AU dYy3NOHHAA NOABUXKHOCTb BOAOpPOJa pa3fiambiBaeT WOB NyTeM HapylweHUs cuen-
neHuns.

Huxe npusogsaTcs obujne pekomeHaaluun nNo npefoTBpalieHU0 PUCKOB BOJOPOAHOIO OXpynynBaHUA:

- ToyHo onpepenuTb MecTa, KOoTopble MOTyT mnojBepraTtbCA BO3jeicTBuI0O Bogopoga. Hanpumep, cynbpug
xenesa, obpasylwuiica B ycTaHoBKax gecynbypusannm, MoxeT YCKOPUTb BbIpaboTKy Bogopoja, TeM CaMblM yBeANUN-
Bas BOCMPUWMUYNBOCTb K BOAOPOAHOMY OXPYNUMBaHUIO U HEOGPATUMOMY BOLOPOLHOMY OXpYyNUYnBaHUIO.

- Boi6paTb Cbipbe C HU3KOW BOCMPUMMYMBOCTbLIO K BOAOPOAHOMY OXPYyNuYMBaHMUIO MNyTeEM peryiuMpoBaHus ero
XUMWYECKUX CBOWCTB (Hanpumep, Ucnonb3ys kapbupgooGpasylouime nernpoBaHHbie 3/1EMEHTbI), MUKPOCTPYKTYpbl (Ha-
npuMep. UCNONMb3ys ayCTEHUTHble HepxaBellUWe cTasn) U MexaHM4Yeckux CBOWCTB (Hanpumep, orpaHuyeHne TBepAao-
CTW. NPeANoYTUTENbHO HMXe 225 HV. U MUHMMU3ALWUA OCTATOYHOTO HanNpsXeHWs nNyTem TennoBoi o6pab6oTku). Ana
BbG6Opa MeTannnyeckux maTepuanos, yCTONUYNBbIX K BOAOPOAHOMY OXPYNYUBAHUI, NCNOMb3YIOTCA METOAbl UCMbITAHUN
no [16]. OrpaHu4YyeHUs pas/IMYHbIX TUMNOB CTAnNU B 3aBUCUMOCTM OT JaB/eHUs U TemnepaTypbl BOoAOpoja NPUBOAATCSA
B [72]. BocnpnuM4uBOCTb K BOJOPOAHOMY OXPYMYMBAHUIO HEKOTOPbIX LIMPOKO WCMNOMb3yeMblX MeTannoB 0606 EeHHO
onucelBaeTcsa B [28].

- CBapHble WBbI NJAKNPYIOLWEero cios 1 CBapHble WBbl MeXJy HECOBMECTUMbIMW MaTepuanamu, UCNoib3yeMble
AnA pa6oTbl B BOAOPOJHOW cpeAe, AOMXHbI 6biTb WUCNbITAHbl yNbTPa3BYKOBbIM METOAOM C PaBHbIMW WHTEpBasamu u
nocsne peryimpyemMoro BblK/IOYE€HUSA, NPU KOTOPOM 060pyJO0BaHue MOXET 6bICTPO OCThITh.

- Mpu HaHeceHUN NOKPbLITUIA Ha AeTanu cnejyeT KOHTPONMPOBATb aHOAHYW/KaTOAHYlO njolwajb MOBEPXHOCTH
n 3P PeKTUBHOCTb, YTO 06ycCNOBANBAET Hajnexalwmnin KOHTPOAb NPUMOXEHHOW MNAOTHOCTW TOokKa. Bbicokas MAOTHOCTb
TOKa ycuamBaeT HaBOAOPOXWBaHWeE.

- O4YuCTUTb MeTasnbl B 6€3KaTOAHOM L EN04YHOM pacTBOpe U MHIWGUPOBAHHOM KMC/IOM pacTBoOpe.

- Wcnonb3oBaTh abpa3nBHble OUNCTUTENN ANA MaTepuanos TBepfocTeio 40 HRC unu Beliwe.

- Mpn Heo6X04MMOCTN NPOBOANTL TEXHONOTMYECKUI KOHTPONb ANA COKpalleHWss pucka BOAOPOLHOrO oxpynumusa-
HWS BO Bpems MPOM3BOACTBA.

5.2.3 Monumepsbl, 3n1acToMepbl U 4pyrue HemeTannnyeckne matepuansl

BONbWWHCTBO NOMMMEPOB MOTYT CYUNTATbCA NMpUuemaemMbiMu AnA paboTbl B ra3oobpasHoil BOAOPOAHON cpepe.
TeM He MeHee HYXHO yuuTbiBaTb, YTO BOAOPOAY HAMHOTO npouwe AN dyHAMpoBaTh B 3TU MaTepuansl, HemMm B MeTanfbl.

B 6onbwunHCTBE cnyyaeB pAnA paboTbl B BOAOPOAHOW cpefe noaxoaut nonutetpadTopatuned (FTT®I wnnaun
Teflon®2* u nonntpudtopxnopstnned (MTHPXS nnm Kef-FR®3L MpremnemocTb APYrUX MaTepuanos 4ONXHA NPOBEPATh-
ca [28]. [97].

21 Teflon® sABnAeTCA TOProBbIM HaMMeHOBaHMEeM NpoAyKTa, U3roTaBaMBaeMoro komnaHuweit DuPont. laHHas WH-
chopmauns npepocTaBsieHa AN yA06CTBa nosb3oBaTesieil HacTosAWero cTaHgapTa M He MOATBEpXAaeT KauyecTBO Ha-
3BaHHOro npoaykta opraHunsaynamm NCO unnm M3K. SKkBuBaneHTHble NPOAYKTbl MOTYT MCNONb30BaTbCA, €CIN OHW fe-
MOHCTPUPYIOT aHasorMyHble pesynbTaThl.

3l Kel-F® aBnseTtcs 3aperucTtpMpoBaHHbIM TOProBbIM HavMeHoBaHueM komnaHuu 3M. B 1996 rogy komnaHus 3M
npekpatuna npoussoacteo Kel-F. a cerogHs Bce nonumepsbl MTP®XD npousBoasTca komnaHwueld Daikin nog Ttopro-
BbIM HammeHoBaHuem Neoflon© wnu komnanuei Allied Signal nog ToproBblM HaumeHoBaHuem Acton®. TeM He MeHee
Ke!-F po cux nop AaBnsetcs Hambonee pacnpocTpaHEeHHbIM TOProBbIM HaMMeHOBaHMeM ANS onucaHua NTOXS. [laHHan
nHiopmauua npegoctaBneHa gns yao6cTea nonb3oBaTesieil HacToAwero ctaHjaprta M He nojTBepx/jaeT KayecTsBo
Ha3BaHHOro npogykra opraHusaymsamu NCO unam MIK. ODKBMBASIEHTHbIE NMPOAYKTbBI MOTYyT UCMNOMb30BaTbLCHA, €CNN OHU
[eMOHCTPUPYIOT aHaNOrNYHble pe3yabTaThl.
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Mpunoxexnune B
(cnpaBo4YHOE)

YTunusauns BOAOPOAHbIX FeHeEPaToOpPoB

B.1 O6wune nonoxeHnsa

MepepaboTka o6opyaoBaHUs BOAOPOAHONO reHepatopa 3aBUCUT OT Takux pakTopoB, kak Bbl6Op mMaTepuanos,
AOCTYNMHOCTb 060pPYAOBaHUA U NIETKOCTb OTAENEHUS MaTepuanos.

B.2 Tunbl KOMNOHEHTOB CUCTEMbBI U MaTepunanos

Mpouyeccebl BOJOPOAHOIO reHepatopa, kak NnpaBnio, OCYyW ecTBAAKTCA B MeTan/nyeckux cocypax, o6blYHO U3ro-
TOB/IEHHbIX W3 KOPPO3MOHHOCTOWKOW, BbICOKO/NETMPOBAHHOW XPOMOHWKENEBOW cTanu, cogepxaleil katanmsartopsl,
06bIYHO HA OCHOBE LLeHHbIX MEeTannosB.

CocTaB kaTann3aTopoB onpejensieTcs cneynMUHbIM TEXHOOTMYECKUM pexXMMoM paboTbl, OAHAKO, C TOUYKN
3peHns nepepaboTKM, MOXHO cka3aTb, YTO MOTUBOM W3B/IEYEHUSA KaTanusaTtopa U3 cocyja C Lenblo aKcTparmpoBaHus
1 nepepaboTku mMeTanna MOTYT MOCAYXUTb JOCTATOYHO NpuUB/eKkaTeNbHble 3KOHOMMWYECKME XapakTepucTUKMW TaKoro
n3BneyeHnsi. O6bIYHO BHYTPU METaN/IMYeckoro cocyja ycTaHoB/MeHa BblCOKOTeMnepaTypHas Kepamuyeckas M3onauus,
M3roTOB/IeHHAA M3 OKCUAA aNloMUHUA, OKCUAA KPEMHUSA U OKCUAa LUPKOHUA. OKCUAHO-LUHKOBBLIA COp6GEeHT, ucnonbsye-
Mblii NS yaaneHusa cepbl M3 TONNMBA, Npeobpa3syeTcs B Cynbup LLMHKA U ckannuBaeTcs B 6/10Kke, NOCNe YEro ero MOXHo
yAanuTb U YHUUYTOXWUTb. NS yaaneHWs cepbl W3 TOMJMBA MOXHO TakXe WCMNONb30BaTbh akTUBWPOBaHHbLIWK yronb. Bopgo-
poAceneKkTUBHbIE NPpOHWL@aeMble MeTannnyeckne memopaHbl u3 Pd. PdAg napyrnx Pd-nnaBoB. coaepxalwmecs B cTanb-
HOM cocyje, MOTYT UCNONb30BAaTbLCA B KayecTBe a/ibTepPHATUBLI AN1A ANCKPETHbIX KOMMNOHEHTOB Aecynbdypunsannm, KoH-
BEPCUM BOAAHOTO rasa W CeNeKTUBHOTO OKUCAEHUS.

B.3 Skonornyeckne n KOHCTPYKTOPCKMe npo6nembl nepepaboTku

Ans nerkoctn nepepaboTKW MaTepuanoB COCYAbl [ONXHbI GblTb CMIPOEKTUPOBAHbI C YYETOM JIENCOCTU yAaNeHus
LeHHbIX MeTasfioB W oTheneHWs maTepuanos. [pepnonaraeTcsd, YTO CTajlbHble KOMMNOHEHTbl 6yayT nepepaboTaHbl
B CyU,ecTBylLlWEM NPOU3BOACTBEHHOM NpoLecce NOBTOPHOTO Lukna. locTyn K katannusaTtopy, cojepxaliemMyca B cocyjax,
AONXKeH 6biTb BO3MOXEH TO/ILKO B C/y4yae 3anjaHMpPOBAHHOIO NOBTOPHOMO LWkAa kaTanumsaTopa. B HacTosiwee Bpems
HUKeneBbli KaTanusaTop C cojepxaHuem meTtanna 6onee 20 % unuW KkaTanusaTop U3 [paroyeHHOro mMeTtanna Moxer
6bITb 3KOHOMWYHO MepepaboTaH C MCNONb30BaHMEM CyL,eCTBYIOLNUX NPOLECCOB.
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Mpunoxexnune I
(cnpaBo4YHOE)

PeKkoMeHAauumn no ycTaHoBKe BOLOPOAHbLIX FeHepaTopoB

1 06wune nonoxeHuns

BogopoAHble reHepaTopbl AOJIXKHbI YyCTaHaB/IMBATLCS, PErynpoBaTbCs, 3KCN/yaTupoBaThCca U 06CAyXUBATHCA B
COOTBETCTBUMN C PYKOBO/JCTBAMMU NO YyCTAHOBKE U TEXHWYECKOMY 06CAYyXUBaHUIO.

r2Cucrtema BEHTUNALUN bIMOBOBbLI X Ta30B

BbiNnyCcKkHble OTBEPCTUA BEHTUNSALUNOHHOW TPy6bl AbIMOBbIX Fa30B AO/KHbLI pacnonaratbCa BHe nomeujeHuns, B 6e-
30MacHOM MecTe, yjaneHHOM OT NoJjib30BaTeNlbCkUX 06nacTeil, MCTOYHUKOB BO3ropaHus, Bo34yxo3a60pHNKOB, NPOeMOB
N HaBeCOB COOPYXEHWUNA, a TakkKe B COOTBETCTBUN C PETMOHANbHbBIMU WU HALWOHANIbHBIMU CTaHjapTamu.

BeHTUNsALNOHHasA Tpy6a AbIMOBbLIX ra30B A0J/IXHA UMeETb HafeXHYK ONopy W [OX/JeBOi Konnak unu Apyroe npu-
cnoco6neHne. He orpaHnyMBal Ll ee U He NpenATCcTBYOlUee BbIGPOCY ra3oBOro NoToka BepTUKa/IbHO BBEpX.

BeHTunAunoHHaa Tpyb6a ponxHa 6bTb o6opygoBaHa cpeacTBamu (Hanpumep, [APeHaXHOW cuctemoit),
npeaynpexjawuwmnumMmmy ckonaeHme Bofbl, NbAa W APYroro 06/10MOYHOT0O Matepuana BHyTpU Tpy6Gbl UAN 3aKynopky Tpy6bl
3TUMKU mMaTepuanamu.

F.3Cuctembl TPy60NpPOBOAHOTIO TPAHCNOPTUPOBAHUA NPOAYKTa

r.3.1NpepgynpexpaeHne onacHblXx BblGpocoB Bogopoaa

Cuctembl Tpy60npoBOAOB BOJOPOACOAEPXKaLBro NPoAYyKTa AO/MKHbI 6GbiTh yCTAHOBAEHbl Takum o6pa3om, 4To6bI
npegynpexjanacb BO3MOXHOCTb BOJOPOAHOrO BbIGpPOCa U BO3ZHUKHOBEHUSA OMacCHbIX ycnoBuii. C 3Tol uenbio:

- cucTembl Tpy60nNpoBOAOB BOAOPOACOAEPXKAL,ET0 MPOAYKTa HE AOMXKHbI yCTaHaBAMBaATbLCSA B MeCTax BO3MOXHOTO
aBapuiiHOro ckonseHusa BOAOPOAa, TakMX Kak KaHajbl LUPKyAsLuWM BO3AyXa, AbIMO- WAU Fa30BbIMYCKHbIB OTBEPCTUSA,
BEHTUNALNOHHbIE KaHaNbl, Majible rPpy30Bble NUMPTbl UAN WaxTbl AndTa, B6AN3NM MCTOYHUKOB BOCNIAMEHEHUS;

- 4yacTuW cucTembl Tpy60onpoBOJ0B BOAOPOACOEPXALLETO NPOAYKTA, YCTAHOB/IeHHble B HEAOCTYMNHbIX MecTax, He
[O/KHBI pasMel,aTbCsA 3a 3aKPEenJieHHbIMU NeperopogkamMmy AN CNAOWHBIMW CTEHAMMW, 3@ UCK/IIOYEHUEM YyCTaHOBKMA B
BEHTU/IMpYEeMOM KOpnyce, W He AO/IKHbl UMeTb COeUHUTeNbHbIX MydT, MUTUHIOB, 3N1ACTUUYHbIX NPOKAAJO0K B CTblKax
TPpy6, NOABUXHBIX CTbIKOB TPY6, COCTOSLWUX U3 HECKONbKUX (DUTUHTOB. VICKNOYEHNA COCTABNSIIOT coeanHeHne Tpy6 Ha-
nnaBkoil N PUTUHTU, UCNbITAHHbIE N CEPTUPULNPOBAHHBLIE NS NUCNONb30BAHUA B HEAOCTYMHbIX MecTax.

[.3.2 MexaHunyeckune cpegcrsa 3alW nthbl

Cuctembl Tpy6OnNpoBOAOB BOAOPOACOAEPXKALLEr0 NMPOAYKTA AOJIXKHbI ObITh 3aliMLE€Hbl OT (PU3NYECKOTO MOBPEX-
feHua. Cuctembl JOMKHbI 6bITh 060pPYyAOBaHbl CpeacTBaMu, Npejynpexjanunmm n3bbiTouHoe HanpsxeHne Tpy6onpo-
BOJa. HanpuMep B MecTaxX C MJOTHbIM ABWXEHNEM TpaHCcnopTa, BO3MOXHbIM yXyAlWeHNeM MOYBEHHO-TPYHTOBbIX YC/O-
BUWIl. ycTaHOBKOW Tpy6onpoBoja nanm yHaaMeHTHbIX cTeH. C aTol uenbio:

- Tam. rge cuctembl Tpy6onpoBOoAOB BOAOpPOACOAepxXal,ero NnpoAykTa noABepraTcsa U36bITOYHOMY BO34EACTBUIO
BAarn UaM KOPPO3NOHHBLIX BEL,ECTB, OHU AO/IKHbI 6biTh 3alUMUieHbl aJeKBaTHbIM CNOCO60M; NPU COEJUHEHUN HEeCOBMe-
CTUMbIX MeTannoB Noj 3eMneil MCNoNb3yeTcA U3oNupylollee cCOeUHEHNE UAN PUTUHT, cucTeMbl Tpy6onpoBOJOB He
[O/KHBI KOHTAKTMpOBaTbh CO WJ/AakoM; pe3b60Bble MU CBapHble COeANHEHUs BpacTpy6 6e3 MOKPbITUA He [JOJIXKHbI
MCNonNb30BaTbCA B cMCTemMax Tpy60NpoOBOAOB, KOHTAKTUPYO LW MX C NOYBOW, NN B MecTax, r4e 06bIYHO BO3HMKaET BHYTPEH-
HAA WN BHELWHSS KOHTAKTHas KOppo3us;

- cuctembl Tpy6onpoBoAOB BOAOPO/ACOAEPXKALLBIO NPOAYKTa, YCTAHOB/IEHHbIe NOJA 3eMell, He AO0/KHb MPOHU-
KaTb B HapYXHbl1 (hyHAAMEHT MU OCHOBaHWE 3aHNsi U JOJIKHbl GbiTb YCTAHOBJ/IEHbl Ha A0OCTAaTO4YHO 6e30nacHoOM pac-
CTOSIHUM OT APYTUX MOA3EMHbIX CTPYKTYP ANA NpeAynpexXjeHns KOHTakTa ¢ HUMW, 3alnTbl OT MOBPeXAEeHUil BcneacTeme
KOHTaKTa, a Takke AN BO3MOXHOCTU TEXHUYECKOro 06CnyXnBaHua:

- B HEJOCTYMHbIX MecTax, korga cuctembl Tpy60onpoBOAOB NPOXOAAT Yepe3 OTBEPCTUSA UMM XeNobbl B JepeBAHHbIX
6pycax. 6ankax UNN aHanOrMUYHbIX KOMNOHeHTax, Tpy6a fonxHa 6biTh 3auuujeHa ajgekBaTHbIMM cCpeAcTBaMu, Hanpu-
Mep 3aWUTHBIMW UCTaAMW:

- cucTembl Tpy6onpoBojO0B BOAOPOACOAEPXALWBro NPOAYKTA, PAaCNO/IOXEHHble B MOHOMMTHOM 6E€TOHHOM nony
Ha TPYHTOBOM OCHOBaHWW, A0JIXKHbl HaX0AWUTbCA B KaHanax U 3aKkpblTbhl CNOCO60M, NO3BONAW UM AOCTYN K TPy60NpoBoO-
Ay C MAHUMaNbHOW BO3MOXHOCTbI NOBPEXAEHUA YCTAHOBKM U NpejynpexpeHns CKOMJeHWst OTHeonacHbIX rasoBs
(Hanpumep, MCNONb3ysA CTPaxoBble pPelWeTkn); anbTepHaTUBHbLIA BapuaHT — ycTaHOBKa B MOTHO 3aKpbliTbiX MeTannu-
YeCcKMX UMW NNACTUKOBBLIX KOPNycax, BEHTUNPYEMbIX HAPYXY;

- cucTembl Tpy60onNpoBOAOB BOAOPOACOAEPXALULErO NPOAYKTa, YyCTAHOB/IEHHbIE Haj 3eMell U BHEe NMOMEUeHns,
[OMKHBl UMETb HafleXHYl onopy n 6biTb 3aljuleHbl 0T (hU3NYECKOro NOBPeX/JeHNs; cucTembl Tpy6onpoBOAOB, NPOXO-
AAuiMe 4yepe3 HapPYXHYW CTeHy, AOJ/KHbl 6GbiTb 3aljuWuieHbl ajekKBaTHbIMKU CpejcTBaMu, Hanpumep 3aWUTHbBIM pykKa-
BOM; OHM TaxxXe AO/DKHbl 6blTb 3@l WU €Hbl OT KOPPO3WM HAHECEHMEeM NOKPbITMA WAKN o6opaynMBaHWEM B UHEPTHbI
maTtepuan;

- cuctembl Tpyb6bonpoBOAOB BOAOPOACOJepXalW,ero npojykTa, nNpoxojsujue uyepe3 BHYTpPeHHMe GeTOHHbIe,
KaMEeHHble UAN KNUPMNUYHbIE CTEHbl, AO0/IKHb 6biTh 3aliulieHbl OT HepaBHOMepHOI ocafku (CTeHbl, DyHAaMeHTa).

r.3.3Mapkupogka

Cuctembl Tpy6onpoBOJOB BOJOPOACOAEepXallBro npoaykta AOMXHbI 6biTb MapkupoBaHbl «BOJOPO[M» ¢
MHTepBanamu He 6onee 3 M. BykBbl Takoil MapKMpPOBKW [ONIXHbI 6bITb pa3nuyuMoro yseta. Cucremsl Tpy6onpoBOJOB
AONXKHbI 6GbITb MapkupoBaHbl N0 KpaiiHell mepe O4MH pa3. B KaXJOM NOMEU,eHUN UNU NpocTpaHcTBe, yepe3 KoTopoe
OHW NpOXOAsT.
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Bubnuorpadus

Copper — Hydrogen embrittlement test (Megb. OnpepeneHue BOLOPOAHOW XPYnKOCTH)
Welding and allied processes — Determination of hydrogen content in ferritic steel arc
weld metal (CBapka n cMexHble npoueccbl. OnpegeneHne cogepxaHus Bogopoja B Me-
Tanne wea NpuW ceapuBaHuu PeppuTHONA cTanu JyroBoi ceapkoii)

Graphical symbols — Safety colours and safety signs (CumBonbl rpadguueckne. LiseTta u
3Hakn 6e3onacHocTH)

Rubber and plastics hoses and hose assemblies — Determination of permeability to gas
(PykaBa u pykaBa B c6ope pe3uHOBble W nnacTmMaccoBble. OnpejeneHue rasonpoHuua-
emMocTn)

Hydraulic fluid power — General rules relating to systems (MpuBogbl rugpasnuyeckue. O6-
Wue npasBuna npuMmeHeHns o6opyaoBaHus B cucTemax nepegayn u ynpasBieHUs)
Pneumatic fluid power — General rules relating to systems (MpuBoabl NHeBMaTuyeckue.
Ob6wune npaBmna nNpumeHeHns obopyaoBaHna B cuctemax nepegayum u ynpasneHusn)
Stationary air compressors — Safety rules and code of practice (Komnpeccopbl BO3AYLWHblE
cTauvnoHapHble. MpaBuna 6e30MNacHOCTM U PYKOBOACTBO MO NPakTUYeCKOMY NMPUMEHEHWUI0)
Graphical symbols for use on equipment — Index and synopsis (Fpacduyeckne CUMBONbI,
HaHOocUMble Ha obopyaoBaHue. MepeyeHb U cBoAHaa Tabnuua)

Corrosion of metals and alloys — Stress corrosion testing — Part 6: Preparation and use of
pre-cracked specimens for tests under constant load or constant displacement (Koppo3us
MeTannoB W cnnaBoB. MicnbiTaHWe Ha KOPPO3UK NOJ HanpsaxeHuem. YacTb 6. Mpurotosne-
HMWe n ucnonb3oBaHue o6pas3yoB, NOABEPTHYTbIX NpeABapuTeNbHO pacTpeckMBaHWO)
Metallic and other inorganic coatings — Pretreatments of iron or steel to reduce the risk of
hydrogen embrittlement (MokpblTUA MeTannuyeckne W Apyrne HeopraHuyeckne MOKPbITUA.
MpepBapuTenbHas o6paboTka YyryHa WAW CTanu AN CHUXEHWS pucka BOJOPOAHOTO oXpyn-
ynBaHunAa)

Metallic and other inorganic coatings — Post-coating treatments of iron or steel to reduce the
risk of hydrogen embrittlement (MokpbITUA MeTannamyeckme W Apyrme HeopraHuyeckue
nokpbiTMA. O6paboTka 4YyryHa Wau cTanu nocne NokpbITUS NS CHUXEHUA pUcKka BOAOPOS-
HOTO OXpyn4ynuBaHUA)

Petroleum, chemical and gas service industries — Centrifugal compressors (MpomblWneH-
HOCTb HedTAHAsA, XumMmnyeckas n rasosas. LleHTpo6exHble KOMNpeccopsbl)

Petroleum and natural gas industries — Rotary-type positive-displacement compressors —
Part 1: Process compressors (oil-free) (HedTerasosas npomMbilNE€HHOCTb. O6BbEMHbIE KOM-
npeccopbl poTauMoHHOoro tuna. Yactbe 1: MpousBofCTBEHHble kKomnpeccopbl (6e3 macna))
Petroleum and natural gas industries — Rotary-type positive-displacement compressors —
Part 2: Packaged air compressors (oil-free) (HedTerazoBas npomMbiWAeHHOCTb. O6beMHbIE
KoMnpeccopbl poTayMoHHOro Tuna. YacTtb 2: Komnpeccopbl Bo3aywHble B c6ope (6e3
macna))

Petroleum, chemical and gas service industries — Packaged, integrally geared centrifugal
air compressors (MpoMblIlWNAEHHOCTL HETAHAA, XMMUYeckas u rasopas. LieHTpoGexHble
BO3/ylW Hble 6/104HbIe KOMMNPECcCOopbl C BCTPOEHHbLIM pejyKTOpoM)

Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part4: Test methods for selecting metallic materials resistant to hydrogen
embrittlement (BannoHbl rasoBble NnepeHocHble. COBMECTUMOCTb MaTepuanos 6an/0HOB U
KnanaHoB C COepPXUMbIM rasom. YacTb 4: MeToAbl ucneiTaHuit Ana Bei6opa meTannunyec-
KMX MaTtepuasnos, CTOWKUX K BOLOPOJHOMY OXPYNYUBAHUIO)

Industrial fans — Mechanical safety of fans — Guarding (BEHTUNSTOPbI NPOMbIWEHHbIE.
MexaHnuyeckass 6e30NacHOCTb BEHTUAATOPOB. 3alUTHbIE YCTpoiicTBa)

Petroleum and natural gas industries — Packaged reciprocating gas compressors (Mpo-
MbllW/TEHHOCTb He@dTsAHasA u razoBasi. ArperaTupoBaHHble MNOPLWHEBbIe ra3oBble KOMMpec-
copbl)

Petroleum and natural gas industnes — Reciprocating compressors (MTpOMbIW/IEHHOCTb
HedTAHaa u rasosas. MNopwHeBble KOXTpeccopbl)

Centrifugal pumps for petroleum, petrochemical and natural gas industries (Hacocbl UeHT-
po6exHble anA HedTAHOW, HeTEeXMMMNYECKOW M ra30BON MPOMBILWTIEHHOCTN)

Safety of machinery — Emergency stop — Principles for design (be3onacHoCTb MallWH.
ABapuiiHblii ocTaHoB. MPUHLUNLI NPOEKTUPOBaHUSA)

Fire safety — Vocabulary (MoxapHas 6e3onacHocTb. CnoBapb)

Safety of machinery — Principles of risk assessment (Be3onacHocTb MawwWH. MMpuHLUUNbI
OUueHKN pucka)
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ISO 14847

ISO 15330

ISO 15649

ISO 15724

ISO/TR 15916:2004

ISO 16528 (all parts)
ISO 16110-1:2007

ISO.IEC 17000

ISO/IEC Guide 7

ISO/IEC Guide 51

IEC 60079-2

IEC 60079-10:2002

IEC/TR 60079-20

IEC 60146-1-1

IEC 60204-1

IEC 60335-1:2004

EC 60335-2-41

IEC 60335-2-51

IEC 60417 (all parts)

IEC 60529:2001

IEC 60664 (all parts)

IEC 60704-3

Rotary positive displacement pumps — Technical
o6bemMHble. TexHuyeckme TpeboBaHUs)
Fasteners — Preloading test tor the detection of hydrogen embrittlement — Parallel
bearing surface method (Jetanu kpenexHble. McnbiTaHWe Ha npeABapuUTENIbHY Ha-
rpy3Ky ANna o6HapyXeHua BOJOPOAHOIO OXpynunsaHus. MeToj c npuMeHeHuem napan-
NnefibHbIX HECYLNX NOBEPXHOCTEN)

Petroleum and natural gas industries — Piping (MpoMbIWAEHHOCTb HedTAHAA 1
Basf. Cuctema Tpy6)

Metallic and other inorganic coatings — Electrochemical measurement of diffusible
hydrogen in steels — Barnacle electrode method (MokpblTua mMeTannuyeckue un gpyrue
OneKTpoxMuMuuyeckoe uamMepeHne UM DYHAUPYIOL Ero Bo-
Aopoja B cTanax. MeToj ¢ NnpuMeHeHueM 3ajallyero anekTpoja)

Basic considerations for the safety of hydrogen systems (OcHoBHble Tpe6oBaHus 6e30-
nacHOCTU BOJOPOAHbLIX CUCTEM)

Boilers and pressure vessels (KoTnbl n cocyabl, paboTtatouwue noj AaBneHnem)
Hydrogen generators using fuel processing technologies. Part 1. Safety (BogopoaHble
reHepaTtopbl Ha OCHOBe TexXHonoruin nepepab6oTku Tonnuea. YacTb 1. besonacHocTb)
Conformity assessment — Vocabulary and general principles (OueHka cooTBeTCTBUSA.
CnoBapb W 06WMe NPUHLUMDI)

Guidelines for drafting of standards suitable for use for conformity assessment (Pyko-
BO/ZCTBO No pa3paboTke CTaHAApPTOB, WCMNO/b3yeMbiX NPu OLuEeHKe U3fennii Ha CooTBeT-

requirements (Hacocbl poTOpHble

raso-

HeopraHn4yeckne NOKpPbITUA.

cTBUE)

Safety aspects — Guidelines for their inclusion in standards (AcnekTbl 6e3onacHoOCTHU.
PyKOBOACTBO NO BKJ/IlOYEHWI0O BONPOCOB 6€30MNacHOCTM B CTaHAapThl)

Electrical apparatus for explosive gas atmospheres — Part2: Pressurized enclosures

mp' (O6opyaoBaHne afnekTpuyeckoe A1 B3PbIBOONACHbIX ra3oBbix cpef. YacTb 2: O60-
NOYKN NO BHYTPEHHUM JaBNEeHUEM «p»)

Electrical apparatus for explosive gas atmospheres — Part 10: Classification of hazardous
areas (O6opypgoBaHue anekTpuyeckoe ANA B3PbIiBOOMNACHbIX ra3oBblix cpef. YacTb 10:
Knaccutunkauns onacHbix 30H)

Electrical apparatus for explosive gas atmospheres — Part 20: Data for flammable gases
and vapours, relating to the use of electrical apparatus (O6opyfoBaHue anekTpuyeckoe
ANA B3pPbIBOOMACHbIX rasoBblX cpef. YacTb 20: [laHHble NO roployumM rasam u napam,
OTHOCUTENbHO MCMNOMb30BAHNA B 3NEKTPUYECKOM 060pyf0BaHNN)

Semiconductor convertors — General requirements and line commutated convertors —
Part 1-1: Specifications of basic requirements (Mpeo6pa3oBaTenu nNOAyNnpPOBOAHWNKO-
Bble. O6Wwmne Tpe6oBaHUs 1 npeob6pasoBaTenn NUHeNHOW KoMmMyTaummn. YacTb 1-1: Tex-
HWYECKNe YC/IOBUA Ha OCHOBHble Tpe6oBaHUA)

Safety of machinery — Electrical equipment of machines — Part 1: General requirements
(Be3onacHOCTb MaWwWH. ANekTpoo6opyAoBaHMe NPOMbIW/IEHHbIX MaWnWH. YacTtb 1: O6-
wune Tpeb6oBaHus)

Household and sinnlar electrical appliances — Safety — P arti: General requirements
(Mpu6opbl 3nekTpuyeckne 6GLITOBOFO W aHaNOlMMYHOrO HasHayeHus. bBesonacHoCTb.
YacTtb 1: O6uwmne Tpe6oBaHunA)

Household and similar electrical appliances — Safety — Part 2-41: Particular

requirements for pumps (Mpu6opbl 3nekTpnyeckne 6bITOBOTO U aHANOTMYHOTO HasHaye-
besonacHocTb. YacTb 2-41: YacTHble Tpe6oBaHNsA kK Hacocam)
Household and electrical appliances — Safety — Part 2-51:
requirements for stationary circulation pumps for heating and service water installations
(Mpn6opbl 3nekTpuyeckne 6GbLITOBOTO W aHaNOlNMYHOrO Ha3HayeHUsa. be3onacHOCTb.
YacTtb 2-51: YacTHble Tpeb6oBaHWA K CTalLlMOHAPHbIM LUMPKYIALMOHHBIM Hacocam Ansa
HarpeBaTeNlbHbIX YyCTAHOBOK U BOAOCHabXeHns)

Graphical symbols for use on equipment (FTpaduyeckne CUMBO/bI, HAHOCUMbIE Ha 060-
pyAaoBaHun)

Degrees of protection provided by enclosures (IP Code) (CTeneHu 3awutbl, o6ecneynBa-
emble kopnycamu (Kog IP))

Insulation coordination for equipment within low-voltage systems ({Bce 4yacTun). Kooppgu-
Hauus yCcTaHOBKW Ans 060pyA0BaHUA B HU3KOBOJIbTHbIX CUCTEMAX)

Household and similar electrical appliances — Test code for the determination of airborne
acoustical Part 3: Procedure for determining and verifying declared noise
emission values (Mpu6opbl anekTpnuyeckne 6bLITOBOrO U aHANOTUYHOTO Ha3HayeHus. Ceofg
npaBua no onpejeneHWio u3fgaBaeMoro M pacnpocTpaHsAlolU erocs B BO3AyXe lyMma.
YacTb 3: MeTofuka onpefesneHns 1 NPOBEpPKN 3asiB/IEHHbIX BE/IMYNH N3NyYeHUs wyma)

HKnA.

similar Particular

noise —
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Automatic electrical controls for household and similar use — Part 1: General requirements
(YcTpoiicTBa ynpaBieHus aBToMaTuyeckue afekTpuyeckune 6bITOBOrO M aHA/NOTMYHOTO Ha3Ha-
yeHus. Yactb 1: O6wmne Tpe6oBaHns)

Automatic electrical controls tor household and similar use — Part 2-5: Particular requirements
for automatic electrical burner control systems (YcTpoiicTBa ynpaBneHWsa aBToMaTuyeckume
anekTpuyeckme GbITOBOTO W aHaANIOTMYHOTO Ha3HayeHnsa. YacTb 2-5: YacTHble TpeGoBaHMs K
aBTOMAaTM4YeCKUM 3/71eKTPUYECKMM cucTemMam ynpasieHUs ropenkamu)

Automatic electrical controls for household and similar use — Part 2-6: Particular requirements
for automatic electrical pressure sensing controls including mechanical requirements (YcT-
poiicTBa ynpaBfieHus aBToMaTnyeckme asiekTpuyeckme 6GbITOBOTO M aHA/lOTMYHOTO HasHayve-
HUA. YacTb 2-6: YacTHble TpeGoOBaHUA K aBTOMATUYECKUM 3/1eKTPUYECKUM ycTpoiicTBam yn-
paB/fieHNsi. YyBCTBUTE/IbHbIM K laBNeHNI0, BkAlo4yass Tpe6OBaHWSA K MeXaHMYeCckuM xapakTe-
puctnkam)

Automatic electrical controls for household and similar use — Part 2-9: Particular requirements
for temperature sensing controls (YcTpoiicTBa ynpaBieHWa aBToMaTU4yeckne 3neKTpuyeckme
6bITOBOrO M aHANOMMYHOrO HasHavyeHuUsa. YacTb 2-9: YacTHble TpeboBaHUSA K TEpMOpPErynsaTo-
pam)

Automatic electrical controls for household and similar use — Part 2-17: Particular
requirements for electrically operated gas valves, including mechanical requirements (YcT-
poiicTBa ynpaBneHWs aBTomMaTunyeckue 3jekTpuyeckme GbITOBOTO M aHaANOMMUYHOIO Ha3Haue-
HusA. YacTb 2-17: YacTHble TpeGoBaHUA K ra3oBbIM K/anaHam C 3/1eKTPONpUpOeoAOoM. BKIIIO-
yan Tpe6oBaHUA K MexaHW4YeCKNUM XapakTepucTukam)

Automatic electrical controls for household and similar use — Part 2-19: Particular
requirements for electrically operated oil valves, including mechanical requirements (YcTpoii-
cTBa ynpaB/ieHUs aBToMaTu4yeckue 3/eKTpuyeckme GbITOBOTO M aHA/NOTMYHOTO Ha3HAYEHUS.
YacTb 2-19: YacTHble Tpe6oBaHWA K MAaCnfAHbIM kKjanaHam C 3/1eKTPONPUBOLOM, BKIOYas
TpeboBaHMWA K MeXaHWYecCKkux» xapakrepucrmkam)

Analysis techniques for system reliability — Procedure for failure mode and effects analysis
(FMEA) (TexHuka aHanusa HafexHocCTW cuctem. MeToq aHanmsa Buaga v NnocneacTBuii oTkasa
(FMEA))

Electromagnetic compatibilty (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current s 16 A per phase) (3nekTpomarHuTHas COBMECTUMOCTb
(EMC). YacTb 3-2: Mpepensl. Mpegensl BbIGPOCOB ANS CUHYcOMAAnbHOTo Toka (o6opypoBa-
HWe C BXOAHbIM TOKOM MEHbLIe UAN paBHbIM 16 A Ha tasy))

Electromagnetic compatibilty (EMC) — Part 3-3: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated
current S 16 A per phase and not subject to conditional connection (3nekTpomarHuTHas
coBmectTumocTtb (EMC). YacTb 3-3: Mpegenbl. OrpaHnyeHne nynbcaynini HanpsxXeHus n Mmep-
LaHWA B HM3KOBO/IbTHbIX CUCTEMAax MNUTaHUsA ANA 060pyAO0BaHUA C HOMUHANbHbLIM TOKOM He
6onee 16 A Ha ¢ha3y, He noaBepraemMoro o6yc/i0BNEHHOMY COEAUHEHUNIOD)

Electromagnetic compatibility (EMC) — Part 3-4: Limits — Limitation of emission of harmonic
cunents in low-voltage power supply systems for equipment with rated current greater than
16 A (3nekTpomarHuTHaa coemecTumocTb (EMC). YacTb 3-4: Mpegensl. OrpaHnyeHne amuc-
CUM TapMOHMYECKUX N COCTAB/SIOLWNX TOKOB B HU3KOBOJIbTHbIX CUCTEMAX MUTAHUA AN 060pYy-
AOBAHWA C HOMWHANbHbLIM TOKOM CBbilwe 16 A)

Electromagnetic compatibility (EMC) — Part 3: Limits — Section 5: Limitation of voltage
fluctuations and flicker in low-voltage power supply systems for equipment with rated current
greaterthan 16 A (3nekTtpomarHutHasa coemectumocTtb (EMC). YacTte 3: Npegensl. Pasgen 5:
OrpaHuyeHne nynbcauuii HanpsHXKeHUs W MepuaHWs B HU3KOBONbTHbIX CUCTEMAax NUTaHWA
ANA 060pyA0BaHNS C HOMWHANIbHBIM TOKOM CBbile 16 A)

Electromagnetic compatibility (EMC)— Part6-1: Generic standards — Immunity for residential,
commercial and light-industrial environments (3nekTpomarHutHaa cosmectumoctb (EMC).
YacTb 6-1: O6uwue ctaHgapTbl. NMOMEXOYCTONUYMBOCTb ANA XU/biX PpAROHOB, PAaliOHOB C KOM-
MepyeckMMN NpefnpuATUAMMU N paiioHOB C He6GONbWMMKU NPOU3BOACTBEHHbBIMWU Npeanpus-
TUAMK)

Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for industrial
environnrents (3nekTpomarHutHas coBmecTumocTb (EMC). YacTb 6-2: Ob6wme cTaHAapThl.
MomexoycTolYMBOCTb K NPOMBILWTEHHOW OKpyXatlwein cpege)

Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission standard for
residential, commercial and light-industrial environments (3nekTpomMarHuTHas COBMEeCTU-
MocTb (EMC). YacTb 6-3: O6uwue craHfapTbl. HeBOCNPUUMUMBOCTb AJIS XUbIX PaiioHOB,
paiioHOB C KOMMeEpPYeCKUMMN NpefnpUATUAMMN U PAaiOHOB C HEGONbWMMMN NPON3BOACTBEHHDI-
MU NpeAnpuUATUSAMK)

53



FOCT P 54110— 2010

[60] IEC 61000-6-4

[61] IEC 61025
[62] IEC 61511-1

[63] IEC 61511-3

[64] IEC 61779-4

[65] IEC 61779-6

[66] IEC 61882

[67] IEC 62086-1

[68] IEC 62061

[69] IEC Guide 104

[70]AP1934

[71]1 API 941

[72]ASTM B577

[73JASTM B839

[74]ASTM B849

[75]ASTM B850

[76]ASTM E1681

54

Electromagnetic compatibility (EMC) — Part 6-4: Generic standards — Emission standard for
industrial environments (OnekTpomarHutHas coeBmecTumocTb (EMC).
fapTbl. HeBOCNPUMMUMBOCTL K MPOMbIWNEHHOW OKpyXawleilt cpeae)
Fault tree analysis (FTA) (AHanu3 guarHoctuyeckoro gepesa HeucnpasHocTeil (FTA))

Functional safety — Safety instrumented systems for the process industry sector — Parti:
Framework, definitions, system, hardware and software requirements (Be3onacHocTb PyHKLMO-
HanbHasa. Cuctema 6esonacHocTu, obecneynBaemas npuéopamu Ana cektopa obpabaTbiBato-
weil npombllwNeHHOCTU. YacTe 1: Tpe6oBaHUs K CTPyKType, onpefeneHusm, cuctemMe u npo-
rpaMMHOMY U annapaTHOMY o6ecneuyeHuto)

Functional safety — Safety instrumented systems for the process industry sector— Part3: Guidance

YacTb 6-4; O6wue craH-

for the determination of the required safety integnty levels (Bes3onacHocTb (PyHKUMOHanbHas.
Cuctema 6esonacHoctu, obecneynBaemas npubopamu AnA cektopa ob6pabaTbiBatolweii npo-
MbllWNE€HHOCTN. YacTb 3: PykoBOACTBO ANA onpefeneHUss HEO6XOANMbIX YPOBHE HafleXXHOCTH
6esonacHoCTM)

Electrical apparatus for the detection and measurementof flammable gases — Part4: Performance
requirements for group Il apparatus indicating up to 100 % lower explosive limit (3nekTpoanna-
paTtypa ANS o6HapyXeHWs u n3MepeHUs copepxaHua ropwuyux rasos. YacTtb 4: TpeboBaHua K
pabouum xapakTepucTukam annapaTtypbl rpynnel |l ¢ nokasaHuamu o 100 % HuxHero npegena
B3pblBAEMOCTM)

Electrical apparatus for the detection and measurement of flammable gases — Part 6: Guide for
the selection, installation, use and maintenance of apparatus for the detection and measurement
of flammable gases (3nekTpoo6opypoBaHue AN O06HAPYXEHWA U U3IMEPEHUSA COAEpPXaHUa ro-
ptounx razos. YacTb 6: PyKkoBOACTBO No BbIGOPY, yCTAHOBKE, 9KCNyaTayum n TexHnuyeckomy o6eny-
XWBAHWIO)

Hazard and operability studies (HAZOP studies) — Application guide (MccnepoBaHne onacHocTu
n pa6otocnoco6HoctTn (HAZOP). PyKoBOACTBO MO NPUMEHEHUIO)

Electrical apparatus for explosive gas atmospheres — Electrical resistance trace heating —
Part 1. General and testing requirements (O6opyaoBaHue anekTpuyeckoe ANA B3PbIBOOMACHbIX
rasoBbix cpef. Harpes crnepsAuero yctpoiictea no 3/1eKTPUYECKOMY COMpPOTUBAEHU0. YacTb 1:
Ob6uwune NoNoxXeHNA n Tpe6oBaHNA K UCMbITAHUIO)

Safety of machinery — Functional safety of safety-related electrical, electronic and programmable
electronic control systems (Be3sonacHocTb Be3onacHoCTb (PyHKLUNOHANbHAR 31eKTPU-
YeCKUX. 3/TEKTPOHHbIX W MPOTPAMMHO-3/1IEKTPOHHbBIX CUCTEM YynpaB/eHUs, CBsi3aHHbIX C o6ecne-
YyeHunem 6esonacHoCTM)

The preparation of safety publications and the use of basic safety publications and group safety
publications (Moprotoska ny6nukaynit no 6e30NacHOCTM W MCNONb30OBaHMe OCHOBOMNO/MAral WX
M rpynnoBbix Ny6nunkaumii no 6esonacHocTun)

Materials and Fabrication Requirements for 2-1/4Cr-1Mo and 3Cr-1Mo Steel Heavy Wall Pressure
Vessels for High Temperature, High Pressure Hydrogen Service (Tpe6oBaHus kK matepuanam un
n3rotosneHnto CTanbHbIX TONCTOCTEHHbIX COCYyAo0B noj pasneHunem 2-1/4Cr-1Mowu 3Cr-1 gns
pa6oThl B BbICOKOTEMNEPATYpPHO BOAOPOAHON cpeae noj faBneHuem)

Steels for Hydrogen Service at Elevated Temperatures and Pressures in Petroleum Refineries
and Petrochemical Plants (Ctanu gna pa6oTbl B BOAOPOAHOI cCpeAe Npu NOBbIWEHHON Temnepa-

MallunH.

Type n fjlaBleHUN Ha HEPTEOUYNCTUTENbHbIX N HepTexummnyecknx 3aBogax)

Standard Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement Susceptibility) in
Copper (CTaHfapTHble MeTOoAbl UCNbITAHUA AN o6HapyXeHUs 3akucu (BOCMPUUMUMBOCTM K BO-
[AOPOJHOMY OXpPYNYMWBAHUIO) B MefUN)

Standard Test Method for Residual Embrittlementin Metallic Coated. Externally Threaded Articles.
Fasteners, and Rod — Inclined Wedge Method (CTaHfapTHbIi MeTOA MCNbITAHUA HA MOHUXEH-
HYI0 XPYNKOCTb MeTan/IoNnoKpbITbiX AeTaneil ¢ BHelWHell pe3b6oii, KpenexHbIX geTaneil U anekT-
poga. MeToj C UCnoAb30BaHMeM KAMHA OTKJIOHEHUS)

Standard Specification for Pre-Treatments of Iron or Steel for Reducing Risk of Hydrogen
Embrittlement (CTaHfgapTHbie TEXHWYECKME YCNOBUS Ha NpefBapuTenbHylo o6paboTky xenesa
WA cTanu ANs COKpaljeHUs pucka BOAOPOAHOTO OXPynuyuBaHuUA)

Standard Guide for Post-Coating Treatments of Steel for Reducing the Risk of Hydrogen
Embrittlement (CtaHfapTHble NpUHLMNb 06paboTku cTanu nocne NOKPbITUA ANSA cokpaweHus
pucka BOJOPOAHOIO OXPYNunBaHUS )

Standard TestMethod for Determining a Threshold Stress Intensity Factorfor Environment-Assisted
Cracking of Metallic Materials (CTaHgapTHbIA MeTOA UCNbITAHUA ANS oNpeAeneHus nopora Koadg-
(PULMEeHTA UHTEHCUBHOCTM HaNpPsAXeHUi ANA pacTpecknBaHUs MeTan/IM4ecknx Matepuanos nofj
AelicTBMEM oOKpyxakleil cpeabl)
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Standard TestMethod for Electronic Measurementfor Hydrogen Embrittlementfrom Cadmium-
Electroplating Processes (CTaHfapTHbli MeToJj UCNbITAHUA A5 3/1IEKTPOHHOTO M3MepeHus
BO/OPOAHOTO0 OXpPYyNYWBAHWA MNPOLECCOB 3/IEKTPOOCAX/AEHNA Kagmuna)

Standard Test Method for Mechanical Hydrogen Embrittlement Evaluation of Plating/Coating
Processes and Service Environments (CTaHAapTHbIi MeTo4 MCNbITAHUA Ha MexaHuvyeckoe
BOJOpPOAHOE oxpynunBaHue. OlLeHKa NpPOLEecCOB 3/1eKTPONUTUYECKOTO MOKPbITUA/NNakupo-
BaHNs u pabouux cpep)

Standard Test Method for Determination of the Susceptibility of Metallic Materials to Hydrogen
Gas Embrittlement (HGE) (CTaHpgapTHbIi MeToh onpegeneHUa NOABEPXEHHOCTW MeTannu-
YecKkMXx mMaTepuanoB OXPYNYUBAHWNIO BOAOPOAHbLIM rasom)

Standard Test Method for Measurement of Hydrogen Embrittlement Threshold in Steel by the
Incremental Step Loading Technique (CTaHfapTHbIi MeToj uCNbITAaHWA NS W3MEpPEeHUA no-
pora BOAOPOAHOIO OXPYNUYMBaHUA CTanu cnoco60M MHKPeMeHTaNbHOro (WaroBoro) Harpyxe-
HUA)

Standard Test Method for Process Control Verification to Prevent Hydrogen Embrittlement in
Plated or Coated Fasteners (CTaHAapTHbIi MeTO4 UCNbITAHWA ANA NPOBEPKU TEXHOMOrM4yec-
KOro KOHTPONS ANA NpejoTBpalleHna BOJOPOAHOIO0 OXPYNUYMBAHWA B KpPeneXHbiX AeTansix c
3NeKTPONNTNYECKUM/NNAaKNPOBAHHBIM MOKPbITUEM)

Standard Terminology Relating to Hydrogen Embrittlement Testing (CTaHgapTHas TepMWUHO-
N0TNA UCNbITAHWSA Ha BOJLOPOAHOE OXpPynuyuBaHue)

Standard Practice for Slow Strain Rate Testing to Evaluate the Susceptibility of Metallic Materials
to Environmentally Assisted Cracking (CTaHgapTHas MeToAMKA UCNbITaHWS Ha 3aMefNieH-
HYl0 CKOpPOCTb e opmMauny ANA OLEHKW BOCMPUUMUYMBOCTM MeTasn/IMyeckux MmaTepuasnos K
pacTpeckuBaHuWio nNoJj BO3AelicTBMEM OKpyxalou,eih cpepbl)

Standard TestMethod for Determination of Susceptibility of Metals to Embrittlementin Hydrogen
Containing Environments at High Pressure, High Temperature, or Both (CTangapTHblii meTog
ucnbiTaHUA ANA onpefeneHns BOCMPUUMUYNBOCTU MeTannoB K OXpynynBaHUiO B BOLOPOJCO-
AepXalwux cpefax npu BbICOKOM JaB/eHWU, BbICOKOW TemnepaTtype, WaW npu TOM. W APYyrom)
Standard Practice for Evaluation of Disbonding of Bimetallic Stainless Alloy/Steel Plate for
Use in High-Pressure. High-Temperature Refinery Hydrogen Service (CTaHgapTHas meToau-
Ka OLeHKW HapylweHus cuenneHns B NnnacTuHe cTanbHOro/6umMeTanInyeckoro Hepxasetluje-
rocnnasa NS UCNONb30BaHUA B BOAOPOAHOI cpeje BbICOKO TemnepaTypsbl
AaBneHus Ha HedTenepepabaTbiBawlwem 3aBoje)

Standard Practice for Evaluation of Hydrogen Uptake. Permeation, and Transport in Metals by
an Electrochemical Technique (CTaHaapTHbIi MeToa onpejefnieHUs NOTNOWEHNSA, NMPOHUKHO-
BEHWS W TpaHcnopTa Bojopoja B mMeTanjax 3nekTpoxumuyeckum cnocobom)

Boiler and Pressure Vessel Code (KoTnbl u cocyabl BbICOKOro gaBneHusi. Csog npaBun)
Power piping (QHepreTuyeckme Tpy6onpoBofAbl)

Process Piping (TexHonornyeckne Tpy6onpoBoAbl)

Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic. Bainitic,
and Ferritic Steel Weld Metal Produced by Arc Welding (CTaHaapTHble MeToAbl onpegenexHuns
cofgepxaHua gud dyHampylouero Bojgopoaa B MapTeHCUTHON, 6eiHNTHOV 1 theppuTHOi cTa-
NN mMeTanna cBapHOro wWBa B pe3ynbTaTte AyroBoil cBapku)

Method of measurement of hydrogen permeation and determination of hydrogen uptake and
transport in metals by an electrochemical technique (MeToa usmepeHus BOAOPOAHOrO Mpo-
HWKaHUA. MOTNOWEeHUA N TpaHcnopTa Bogopoa B MeTannax 3/1eKTPOXUMNYEeCKUM cnoco6om)
Laboratory Testing of Metals for Resistance to Sulfide Stress Cracking and Stress Corrosion
Cracking in H2S Environments (JlabopaTopHoe MCNbiTAHUE MeETanNoB Ha CTONKOCTb K Cy/b-
dnaHOMY pacTpeckuBaHUIO N KOPPO3MOHHOMY pacTpeckuBaHUO NOJ HanpsxeHUWem B Cepo-
BOojOpoOAcOoepxXalnx cpegax)

Standard Test Method — Evaluation of Pipeline and Pressure Vessel Steels for Resistance to
Hydrogen-Induced Cracking (CTaHgapTHblii MeToA ucnbiTaHua. OueHKka CTOWKOCTW cTanu
Tpy60nNpoBOJOB 1 COCYAOB BbICOKOTO AaB/eHUS K BOLOPOAHOMY pacTpeckuBaHUw)

Plating. Brush. Cadmium Corrosion Protective. Low Hydrogen Embrittlement (MokpbiTue anek-
TPONUTUYECKUM Cnoco6OM, HaHeCeHUe rasbBaHOMOKPbLITUA HaTWUpPaHWeM, NOKPbITUE KajMU-
eM ANS 3alWunThl OT KOPPO3UWU, HU3KAsS BOJOPOAHAA XPYNKOCTb)

Hydrogen Embrittlement Relief (Baking) of Steel Parts (MToHWXeHUe BOJOPOAHON XPynKoCTun
(cnekaHune) cTanbHbIX geTanei)

Avoidance of Hydrogen Embrittlement of Steel (MpeaynpexaeHne BOAOPOAHOTO oXpynyunBa-
HUA cTanu)

NASA Safety Standard: Hydrogen and Hydrogen Systems. Guidelines for Hydrogen Systems
Desing. Materials Selection. Operations. Storage and Transportation (12 feb 1997) (CTaH-
AapT 6esonacHocTu HACA: Bogopoa u BOAOPOAHbIE cucTeMbl. OCHOBHble Tpe60oBaHNA K Npo-
eKkTupoBaHWio. noj6opy maTepuanosB, cucTemMam XpaHeHWUs, TPAHCMOPTUPOBKKM BojOpoAa U
ux akcnnyartayuu)

N BbICOKOTO
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