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BeepeHue

HacTtosawwmiA cTaHAapT WAEHTUYEH MeXAyHapoAHOMYy cTaHgapTty M3K 62282-2:2012 «TexHonorum
TOMAMBHBIX 3NeMeHToB. YacTb 2. Moaynum TOMAMBHbIX 3nemeHToB» (IEC 62282—2:2012 Fuel cell
technologies — Part 2: Fuel cell modules), paspa6otaHHoMy TexHuyeckum komutetoM MOK/TK105 «TexHo-
0T TOM/IMBHBIX 371eMeHToB» (IEC/TC105) MexayHapoaHoi anekTpoTexHnyeckoii kommuccuein (MIK).

MexgayHapogHas anekTpoTexHuyeckas komucemss — M3K (International Electrotechnical Commission
— IEC) ABnsieTcs BCEMUpPHOIi opraHu3auvei no ctaHgaptusaumm, BkaYawLweld HaunoHanbHble KOMUTETbI.
OcHoBHOW 3afaveii MOK ABnseTca NpoABMXeHNe MexAyHapoAHOro COTpyAHWyecTBa No Bonpocam, kaca-
IoOWUMca cTaHgapTusaumm B 061acTax 31EeKTPOTEXHUKM U 3neKTpoHuku. C aTol uenbio M3K nybnukyet
MeXAyHapoAHble CTaHAapThl, a Takke TEXHUYECKME YCNOBUSA, TEXHUYECKME OTYeTbl, 06l efoCTyNHbIe chne-
undukaumm n pykosoacTsa (MMeHyeMble B JanbHelwem «AoKymMeHTbl M3K»), MMoarotoBka 3TUX 4OKYMEH-
TOB OCyLLeCcTBAseTCA TexHuyeckum komutetam MOIK. HaumoHanbHbili komuteT M3K, 3anHTepecoBaHHbIli B
pa3paboTke cTaHfjapTa, MOXET MPUHATL ydyacTue B paboTe TeXHUYECKUX KOMUTETOB. MexayHapoiHble,
npaBUTeNbLCTBEHHbIE Y HENPABUTEILCTBEHHbIE OpraHusaluun, nogaepxusatolyme csasb ¢ MIOK. MoryT Takke
NPUHATL y4acTue B 3TOM NOArOTOBUTE/IbHOW paboTe. MOK TecHO coTpygHuyaeTt ¢ MexayHapoaHoW opraHu-
3auveii no craHgapTusaummn (MCO) B COOTBETCTBUM C YCNIOBUAMMW, YCTAHOB/IEHHLIMW B COFMALLIEHUN Mexay
[ABYMSA faHHbIMW OpraHu3aLnsamMm.

My6nvkaumm M3K HOCAT Xapaktep pekomeHAauuin AN MeXAyHapoAHOro MCnosib30BaHWs U MPUHU-
MatoTCA HauMoHanbHbIMKM KoMuTeTamm M3K ¢ yueTom aToro dakropa.

Pepakuma M3K 62282-2:2012 oTMeHSEeT 1 3aMeHsSeT NepByl0 pejakuuio, onybnvkoBaHHyo B 2004 r.,
nonpasky 1k Hei (2007).

Pa3paboTka HacTosILero HaunmoHanbHOro ctaHjapTa, naeHTnyHoro MoK 62282-2:2012, ocyuiecTsns-
nacb TexHM4Yeckum KOMUTETOM Mo cTaHjaptu3auum PocctaHgapta TK 029 «BogopofHble TEXHONOIMN» B
obecneyeHne TexHNMYecKoro pernameHta TamoXeHHOro cotsa «O 6e30nacHOCTM MallnH 1 060pya0BaHUS»
(TP TC 010/2011).
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HAUWMWOHANBbHbBIN CTAHOLAPT POCCUWCKOW OSOELEPALUMN

TEXHOJIOM TOMAMBHBLIX 3JIEMEHTOB

YacTtb 2
Moaynu TONNNBHbLIX 3/1IEMEHTOB

Fuel Cell Technologies. Part 2.
Fuel cell modules

[ara BBegeHna — 2015—07—01

1 O6nacTb NpMMeHeHns

B HacToswem cTaHgapTe npefAcTaBneHbl MUHUMasbHble TpeboBaHus, NnpeabsaBnaseMblie K 6e30nacHoi
aKcnayaTauuy mogynei TONAMBHbLIX 3/IEMEHTOB. YKa3aHHble Tpe6oBaHUsi NPUMEHSETCS K MOAYNAM TOM/IMB-
HbIX 3/1EMEHTOB K/1accuMULMPOBaHHbIX N0 TUMY 3NeKTponuTa:

- LLLe/I0YHOIA.

- NMONMMEPHbIV 3NEKTPONUT (BK/KOYASA TOMUBHbLIE 3N1IEMEHTLI C NPSAMbIM OKUC/IEHWEM MeTaHona)l;

- thocpopHan kucnoTa;

- Xnakuii kapboHart;

- TBEPAbINA oKCupa;

- BOAHBI pacTBop coneil.

Mogynn TONAVBHbLIX 3/1IEMEHTOB MOryT ObiTb OCHALLleHbl KOpPMycOM, MOTyT paboTaTb kak npu cylie-
CTBEHHOM U36bITOYHOM AaB/IEHUN, TaK U NPy AaBNEHNUAX, 6IN3KMX K faB/IEHNI0 OKpyXaroLwei cpesbl.

[JaHHblli cTaHgapT npegnonaraeT HasMume ycnoBuii, KOTOpble MOTyT 6bITb ONacHbIMY ANA NoAei, Bbl-
3blBaTb NOBPEeXAeHVNA Mogyneid TOMMBHbIX 3/1eMEHTOB. 3aluTta OT MOBPEXAEHWA BHYTPW Mogysnei Ton-
JNIVBHbIX 3/1EMEHTOB B @aHHOM CTaHAapTe He paccMaTpuBaeTCs, C/M Takme MOBPEeXAEeHUs He NPUBOAUT K
BO3HWUKHOBEHMIO OMACHOCTEW CHapYX1 MOAyNs.

[JaHHble TpeboBaHWA MOryT 6biTb COBMECTUMbI C TpebOBaHUAMMU APYrnX CTaHAAPTOB, CBA3AHHbLIX C
o60pyaoBaHMeM, cofepxaliuM MoAynu TOMJIMBHbIX 3/1EMEHTOB, B COOTBETCTBUM C KOHKPETHbIMU BuAamu
NpUMeHeHus.

Hactoswwii ctaHAapT He NPUMEHSEeTCA K cucTeMam A8 JOPOXHOro TpaHcnopTa.

CtaHAapT He npegnonaraeT OrpaHWyeHve WM 3amegieHne TeXHOormyeckoro passutus. Jlioboe
YCTPOIACTBO, B KOTOPOM MCMONb3YOTCA MaTepuanbl AN BUAbl KOHCTPYKLMW, OTIMYHbIE OT TeX. YTO yKa3aHbl
B Tpe60oBaHMAX 4aHHOro cTaHjapTa, MOryT paccMaTpuBaTbCs U NPOBEPATLCA B COOTBETCTBUM C LieNblO faH-
HbIX TPe60BaHWUIA . €C/IN OHW OKa3bIBAKTCA PaBHO3HAYHLIMU, MOMYT CYATATLCA COOTBETCTBYHOLMMU AAHHO-
My cTaHzapTy.

Mogynn TONNINBHbIX 3/1IEMEHTOB ABNAIOTCA KOMMOHEHTaMN KOHCTPYKL A, B OTHOLUEHUN KOTOPbIX HE06-
XOAMMO MpOBeAEeHME OLEHKN Ha COOTBeTCTBME TpeboBaHMili 6e30nacHOCTM, NPUMEHSEMbIX K KOHEYHOMY W3-
aenwio.

Mogynn TONAVBHBIX 3/IEMEHTOB paccMaTpuBaloTCA B KaYeCTBe 3/IEKTPOXMMUYECKNX YCTPOWCTB, KOTO-
pble MOCTOAHHO npeobpa3yloT nogaBaeMoe TOMAMBO (Hampumep, BOAOPOA WAW HacblWEeHHble BOAOPOAOM
rasbl, CNMPTbl, YINEBOAOPOAbI W OKUCAWUTENN) B 3HEPrMI0 MOCTOSHHOTO TOKa, TEM/IOBYID 3HEpruio, Bogy U
Apyrne no6oyHble NPOoAyKTbI.

' Tawke MMeHyeMbIii «TONIMBHBIV 3/1IEMEHT C NPOTOHHOOBMEHHOW MemM6paHoii».

M3panne opuymansHoe
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Mogaynm TONMBHBIX 3/IEMEHTOB NpPeAcTaB/isioT cob6oil c6opoyuHble eAnHULbI, KOTOpble BCTpanmBaroTCs
B KOHCTPYKLMIO KOHEYHOrO MO/SIb30BaHUSI C YYETOM OLIEHKM TpeGoBaHWii 6€e30NacHOCTU, NPeabsABASEMbIX K
KOHEYHOMY KOHEYHOTrO NPOAYKTY.

OHeproyctaHoBKa Ha TOM/IMBHbIX 3/IeMEeHTax
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PucyHoK 1 — KOMMOHEHTLI 3HEPTroyCTaHOBKM Ha TOMJIMBHbLIX 3N1eMeHTax

[JaHHbIl cTaHaapT AeliCTBYET TO/IbKO B OTHOLLUEHUW MOAYNe TOMMBHLIX 3/IEMEHTOB M OrpaHUYNBaET-
CSl YCNIOBUAMU, CBSI3aHHLIMU C BbIXOLOM NOCTOSIHHOMO TOKA M3 MOAY/si TOM/IMBHOMO 3/1eMeHTa, He MpUMeHs-
eTcsa kK nepudpepuitHbIM ycTpoicTBaM, yKasaHHbIM Ha PUCYHOK 1 U He paccmaTtpvBaeT TpeGoBaHuii K xpaHe-
HUIO. a Takxe nojaye TOMUBA WU OKUCNUTENS B MOAY/b TOM/IMBHOIO 3/IEMEHTA.

2 HopmaTuBHbIE CCbINIKK

B HacTosLWwem cTaHgapTe MCNob3ylTCA HOPMATUBHBIE CCbIIKM Ha AOKYMEHTbI, SABAAOLMECH HEO6XO-
AMMbBIMU NPW ero npumMeHernn. [ina gaTMpoBaHHbIX CCbIIOK NPUMEHSAETCA ykasaHHaa pefakuus. Ana Hepa-
TUPOBAHHbBIX CCbI/IOK MPUMEHAETCA NOCNEAHAA pefakuma NpuBeAEeHHOro 4oKyMeHTa (BKIoYas nonpasku).

M3K 60079 (Bce yacTu) BapbiBoonacHble atmocgeps! (IEC 60079 (all parts). Explosive atmospheres)

M3K 60079-10 (Bce yacTu) B3pbiBoonacHble atmocdepbl. YacTb 10. Knaccudmkauus 3oH (IEC 60079-
10 (all parts 10), Explosive atmospheres — Part 10-1: Classification of areas)

M3K 60204-1 Be3onacHOCTb MalUUH U MEXaHU3MOB. INeKTpoo6opyaoBaHNE MPOMbILLIEHHbIX MaLUVH.
Yactb 1. Obuwume TpeboBaHus (IEC 60204-1. Safety of machinery — Electrical equipment of machines —
Part 1: General requirements)

M3K 60335-1 Mpubopsbl anekTpuyeckne 66ITOBOIO U aHa/IOrMYHOro HasHavyeHus. be3sonacHocTb. YacTb
1. O6wwme TpeboBaHusa (IEC 60335-1. Household and similar electrical appliances — Safety — Part 1: Gen-
eral requirements)

M3K 60352 (Bce yactn) CoeanHeHusa HanasHHble (IEC 60352 (all parts). Solder less connections)

M3K 60512-15 (Bce uacTu) CoeamHUTeNn 415 3NEKTPOHHOW annapaTtypbl. cnbiTaHus 1 n3MepeHus.
YacTtb 15. MexaHuueckue ucnbitaHus coeguuutenein (IEC 60512-15 (all parts). Connectors for electronic
equipment — Tests and measurements — Part 15. Connector tests (mechanical))

M3K 60512-16 (Bce yactn) CoeguHMTENbHbIE YCTPOCTBA A1 3/1EKTPOHHO annapatypbl. McnbiTaHus
n n3mepenus. Yactb 16. MexaHuyeckme UCMbITaHUS KOHTaKToB U BbiBOAOB (IEC 60512-16 (all parts) Con-
nectors for electronic equipment — Tests and measurements — Part 16. Mechanical tests on contacts and
terminations)



FOCT P M3K 62282-2—2014

M3K 60529 CteneHu 3awmuTbl, 06ecneunBaembie kopnycamu (Kog IP)) (IEC 60529. Degrees of protec-
tion provided by enclosures (IP code))

M3K 60617 padmnueckne cumsonbl gnsa anarpamm (IEC 60617. Graphical symbols for diagrams)

M3K 60695 (Bce uacTtu) VcnbiTaHna Ha noxapHyto onacHocTb (IEC 60695 (all parts). Fire hazard test-
in

9 M3K 60730-1 (Bce uacTu) YcTpoiicTBa ynpaB/iieHMsl aBTOMaTU4eckue 3NeKTpuyeckne ObITOBOro U
aHaNorMyHoro HasHaveHusl. Yacto 1. O6wme TpebosaHus (IEC 60730-1. Automatic electrical controls for
household and similar use — Part 1: General requirements)

M3K 60950-1 O6opyaoBaHue A8 MHOPMALMOHHBLIX TeXHOMoruin. besonacHocTb. Yactb 1.06wume
TpeboBaHus (IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements)

M3K 61508 (Bce 4yacTu) CUcTeMbl 31eKTpUYeCcKne/aNeKTPOHHbIE/MPOrPaMMMpPYOMbIX 3/1EKTPOHHbIX CU-
CTeM. CBfi3aHHbIX C (QyHKLMOHanbHOW 6e3onacHocTbio (IEC 61508 (all parts). Functional safety of electri-
cal/electronic/programmable electronic safety—related systems)

M3K 62040-1 CucTteMbl HenpepbIBHOIO 3HeprocHabxeHns. Yactb 1. O6wWmMe nonoxeHus n tpebosa-
Hua 6e3onacHoctn ana UPS (IEC 62040-1, Uninterruptible power systems (UPS) — Part 1: General and
safety requirements for UPS)

M3K 62061 Be3onacHOCTb MalUMH U MeXaHW3MOB. PYHKLMOHa/NIbHAsA 6e30NacHOCTb 3NEKTPUYECKUX,
9/1EKTPOHHbIX W NPOrpaMMupyemblX 3MEKTPOHHbIX CUCTEM KOHTPONSA, CBA3aHHbIX € 6e3onacHocTbio (IEC
62061, Safety of machinery — Functional safety of safety—related electrical, electronic and programmable
electronic control systems)

MNCO 13849-1 Be3onacHocTb MalvH. [leTanu cMcTem ynpaBfieHusl, CBA3aHHble ¢ ob6ecnevyeHnem 6es-
onacHoctn. Yactb 1. O6wwme npuHumnbl npoektupoBaHns (ISO 13849-1, Safety of machinery — Safety-
related parts of control systems — Part 1: General principles for design)

NCO 23550 YcTpoiicTBa obecneveHnss 6e30MacHOCT U KOHTPOAA 3a rasoBbiMW ropefikamMmu v nanta-
mn. Obwme TpeboBaHus (ISO 23550. Safety and control devices for gas burners and gas—burning appli-
ances — General requirements)

EH 50178 2nekTpoHHOe 060pyAoBaHWe ANS NPUMEHEHWs B CuMoBbIX ycTaHoBkax (EN 50178, Elec-
tronic equipment for use in power installations)

3 TepmuHbI 1 onpepneneHns

B HacTosileM cTaHAapTe NpYMeHeHbl cneaylolme TePMUHbI C COOTBETCTBYIOLLMMUN OnpeseneHnaMu:

3.1 npuemoyHoe ucnbiTaHne (acceptancetest): MicnbiTaHna Npu NPUEMOYHOM KOHTPOE NPOAYKLUN B
pamkax KOHTpakTa /18 NOoATBEPXAEHUS 3akasuuky TOro gakta, 4To usgenne CooTBETCTBYET TEM WU WHbIM
ycnosuam ero cneyudukauymmn (IEC 60050-151:2001,151-16—23) [1]2

3.2 ponycTumblii gnana3oH pabouero gasneHus (allowable differential working pressure): Makcu-
ManbHbIi Nepenag AaBneHuini mexay oTcekamu aHoja W katofda, onpeAensemblii npoussBoauTenem, KoTo-
pbIii MOXET BblAepPXMBaTb MOAY/b TONJIMBHOTO 3/1eMeHTa 6e3 Kakux 6bl TO HA 6bl10 NOBPEXAEHUA nnn 6es-
BO3BPATHON yTpaTbl (DYHKLMOHA/IbHbLIX CBONCTB

3.3 gonyctumoe pabouee gasneHune(al”able working pressure):MaKCHManbHoe gonyctumoe gaB-
NeHve. onpejeneHHoe NPoM3BoANTENEM, KOTOPbIA MOXET BblAepXUBaTb MOAYNb TOM/IMBHOIO 3/1eMeHTa 6e3
Kakux 6bl TO HM GbINI0 MOBPEXAEHUI UK 6e3B03BpaTHON yTpaThbl (PYHKLMOHA/IbHbLIX CBONCTB.

MpuMmeyaHune — [ina Moaynei TONAMBHbLIX 3/IEMEHTOB, B COCTaB KOTOPbIX BXOAAT ycTpoiicTBa c6poca
[laBNeHus, 3To onpejeneHne UCNoMb3yeTcs A8 onpeAesieHus nopora yCTaHOB/IEHHOTO JaBNeHus.

3.4 TemnepaTypa okpyxatouieli cpegbl (ambient temperature): Temnepartypa cpefpl, OKpyxatoLei
yCTPOIiCTBO, 060pyAOBaHNEe WM YCTaHOBKY, KOTOpas MOXEeT OkKasblBaTb BO3fENCTBME Ha UX aKCnayatauu-
OHHble CBOWCTBa

3.5 «koHauumoHupoBaHue (conditioning): [lpegBapstowmiAi  3tan  AnAa  MNOATOTOBKUM — MOAY-
Nein/koMNNeKToB 3HEProycTaHOBKW, KOTOPbIA TpebyeTca A1A aKcnayaTauuv mMOoAyns TOMJIMBHOTO 3feMeHTa
(3.8) 1 KOTOpBIV peann3yeTcsa COrMacHoO MHCTPYKLUW NMPOU3BOAMTENS.

MpumeuyaHune — KOHAMLMOHMPOBAHWE MOXET BK/IOUATL B cebs obpaTumMble n/mnn HeobpaTMble NpoLec-
Cbl. B 32BMCUMOCTMN OT TEXHOSOTUN.

* Ccblnikn B ckobkax — cm. bubnuorpacdmtio.
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3.6 TonnueHbIn anemeHT (fuel ceH):3nekTpoxummMyecknii NCTOUYHMK TOKa, KOTOpoe npeobpasyeT xu-
MUYECKYIO 3HEPIUIO TOMMBA U OKUCAUTENSA B 3NEKTPUYECKYIO IHEPIUI0 (IHEPTNI0 NMOCTOAHHOrO TOKa), Mpo-
OYKTbl TENNa u peakuum

MpunmevyaHune — ToONIMBO N OKUCIUTENb 06bI4YHO XpaHATCA BHE TON/IMBHOMO afsieMeHTa 1N nogarotca B Ton-
JIMBHbI 3N1EMEHT NO Mepe HeUﬁXO,qVIMOCTVI.

3.7 6nok TonnuneHoro anemeHTa (fuel cell stack): ycTpoiicTBo, BKkIoYallLlee B cebst TONNBHbIE 3fe-
MEHTbl. BOAOOTAENUTENN, OXNaxAatlolme naacTuHbl, KOMJEKTOPbl U OMOPHYK KOHCTPYKLMIO, KOTOpOe Mno-
CpeACcTBOM 3NEKTPOXMMUNYECKNX peakuunii npeobpasyeT peareHTbl COAepXallne BOAOPOA 1 BO3AYyX B NOCTO-
SIHHBI 3NeKTpUYecknii ToK, TENIO 1 Apyrue npoaykTel peakumn. (M3IK 62282-1:2010, 3.50) (2)

3.8 mogynb TonnueHbIX 3niemeHTOB (fuel cell module): ¥Y3en, o6beguHaOWmMI oanH unm 6onee 610-
KOB TOM/IMBHbIX 3/1EMEHTOB, WHblE OCHOBHbIE W AOMO/HUTE/NbHbIE KOMMOHEHTbI, KOTOpble NpegHasHayeHbl
[ANA BCTpaMBaHWA B CUIOBYIO CUCTEMY.

MpumeuyaHune — Mofy/b TOMIMBHOTO 3/IEMEHTA COCTOUT U3 C/IEAYHOLLMX OCHOBHBIX KOMMOHEHTOB: OAHOMO
unu 6onee 6/10KOB TOMIMBHbLIX 3/IEMEHTOB, CUCTEM TPYGONPOBOAOB A/15 Nojaun TONAnBa, OKUCUTENS U OTBOAA OTpa-
60TaHHbIX ra30B, 3/1EKTPUYECKUX COeAMHEHWIA A5t nepesayn 3Heprun oT G/IOKOB TOM/IMBHBIX 3/1EMEHTOB U CPELCTB KOH-
Tponsi MHAWM ynpasneHust Mogynem. Kpome Toro, Mogy/nb TOM/IMBHBLIX 3/1EMEHTOB [/IOXET BKIOYaTh B cebs: cpefcTea
nepekayky AONOMHUTENbHbIX XWAKOCTER U ra3oB (HanpuMep, oxNaanTenst UM MHEPTHOrO rasa), CPeACTB KOHTPOSIS pa-
604MX YCNOBUIA, KOPMYC MU COCYAbl BLICOKOTO AABNEHUSA, a Takke CUCTEMY BEHTUNSALMUN.

3.9 HOMUHaNbHbIN ToK (rated current): MakcMManbHbI NOCTOSIHHBIV 3N1EKTPUYECKNIA TOK. yKa3blBae-
Mblii Npou3BoAMTENEM MOAYNS TOM/MBHBLIX 3/IEMEHTOB, Ha KOTOPbIA paccumTaH MoAy/b TOMMBHbLIX 3ane-
MEHTOB.

3.10 B3aMMHOe NPOHWKHOBEHME rasoB, KpoccoBep (Ccrossover): YTeyka ToMaueBa B Cpefly OKUC/N-
TeNA 1 UV yTeuka OKUC/MTeNnsa B cpedy TOnavBa a TOM/IMBHOM 3/1ieMeHTe B /1060M HanpasieHumn, 06bI4HO
yepes 3NeKTponuT

3.11 yteuka rasa (gas leakage):Bce rasbl, BbIxoAsLne U3 Moayns TONJMBHbLIX 3/1EMEHTOB , KDOME OT-
paboTaHHbIX, HEO6X0AMMO paccMaTpuBaTh Kak yTeuky.

MpumevyaHune — YTeuka razoB MOXeT NPOUCXOAUTb U3:

- 6/10Ka TOM/IMBHbIX 3/1IEMEHTOB;

- ycTpoiicTB cbpoca faBneHus;

- APYTVIX KOMMOHEHTOB, MPOBOAALLMX Fa3 U PeryimpyoLyx noTok.

3.12 onacHocTb (hazard): MoTeHUManbHbIli UCTOYHMK MOBPEXAEHWA nAn yuiepba, BblPpaXeHHbIn B
dhopme dhmsnuecknx Tpaem y l0AeN, NOpUM UMYLLLECTBA UM YPOHA OKpYXaloLlel cpeje.

3.13 onacHas 30Ha (hazardous area): Knaccudguuupyemas 30Ha waM NPOCTPaAHCTBO, r4e MNpucyT-
CTBYIOT OMacHble BELLEeCTBa, COCTOALME W3 ra30oBbIX Cpef, BO3ropaemoli Mbiin, BOCNIaMeEHSOLWMXCA BOJO-
KOH. 1160 roploYMX NeTyumx XuAKoCcTel, rasos, NapoB WKW UX CMeCeil B KOM4yecTBax, [OCTATOYHbIX 415
06pa3oBaHNsi B3PbIBOOMACHbIX UM BO3ropaeMbIX CMECEA.

3.14 temnepatypa gecdopmaunoHHoin TennocTolikocTn (heat deflection temperature): Temneparty-
pa. Npu KOTOPOW CTaHAaPTHbLIN MCNbiTaTeNbHbI 6PYCcoK geopMupyeTcsa nog Harpy3koi [0 onpefeneHHoro
COCTOSIHUSA.

MpnmeyaHune — Vicnonb3yerca onsa onpeneneHnsa KpaTtkocpoyHOro TensI0Boro ConpoTUB/EHNS.

3.15 HmxHWn npepen BocnnameHsemoctu (lower flammability limit. LFL): MWHUManbHasi KOHLEH-
Tpauus Tonnuea B TOMNIMBOBO3AYLUHON CMecK, Mpy KOTOPOIi BO3ropaHne MOXeT 6biTb UHULUMPOBAHO OT UC-
TOYHUKA BOCNIAMEHEHUS.

MpnmeuaHune — ToNMBOBO3AYLUHAA CMeCb SBNSETCS BOCM/IAMEHAEMON, eC/iM BO3ropaHne MOXeT ObITb
VHNLMMPOBAHO OT WCTOYHMKA BOCMax<eHeHusi. OCHOBHbIM KpuUTepueM SIBMISeTCS COCTaB TOMMBOBO3[YLUHON CMecu.
TonnneoBO3AyLIHAS CMECh, B KOTOPOI KOIMYECTBO TOM/IMBA MeHbLUE KPUTUYECKOTO Npeaena BOCn/1aMeHeHNst COOTBET-
CTBYET HWXHeMy npegeny socnnameHsemoctn (LFL). Cmecb B KOTOPOi KOnM4yecTBO Tonnnea 6osblue KPpUTUYECKOro
npegena BOCM/IaMEHEHVS, COOTBETCTBYET BepXHeMy npeaesny BocniameHsiemoctu (UFL).
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3.16 makcumanbHoe pabouee gaBneHme (maximum operating pressure): MakcumasibHOe faBrieHune,
onpefensieMoe NPou3BOAUTENIEM KOMMOHEHTA WM CUCTEMbI, pacCUMTaHHOe AN UX paboTbl B peasibHbIX
YCNOBUSAX 3KCNyaTauum.

MpumeuvaHunsn
1 MakcmumanbHoe pabodee faBneHve BblpaxaeTcs B MNa.
2 BknoyaeT B cebs1 HOpMasibHYHO 3KCnyaTaumio, Kak B COCTOSSHAN NOCTOAHHOM, Tak 1 NPepbIBUCTON paboThl.

3.17 MMHUManbHOe HanpshkeHue (minimum voltage): Camoe HW3Koe HanpshkeHWe, KOTOpoe Croco-
6eH NOCTOSIHHO BbipabaTbiBaTb MOAY/b TOMMBHbLIX 3/1EMEHTOB MPU ero HOMWHA/IbHON MOLHOCTM UM B
Npofo/HKEeHNE ero MaKCUMasbHO LOMYCTUMbIX YC/IOBUIA Neperpysku, B 3aBUCMMOCTU OT TOTO, KaKkoe Harmpsi-
XEHWE HIXKE.

MpumeyaHne — MUHUMASTLHOE HAMPSHKEHUE BbipaXaeTcs B BonbTax (B).

3.18 ecTecTBeHHas BeHTMAAUMA (natural ventilation):MNepemeleHne Bo3ayxa u ero 3ameLleHne cee-
XM BO3AyXoM bnarogaps BO3feicTBuio BOTpa u/mnun nepenaga remneparyp.

3.19 HanpshkeHne pa3oMKHYTOro KOHTypa (open-circuit voltage): HanpsbkeHne Ha BbiBOAaxX TOM/IMB-
HOro 3/ieMeHTa npu Hanuyum Tonanea U oOKUCANTeENAa N B OTCYTCTBUE BHeELLHe Harpysku.

MpumMmevyaHune — HanpshkeHne pasoMKHYTOrO KOHTYpa BblpaxaeTcsi B Bo/bTax (B).

3.20 cTaHgapTHoe ucnbiTaHue (routine test): KOHTpO/bHbIE MUCMbITAHUS NPOAYKLMUM NO NPOBEPKE CO-
OTBETCTBMSA XapaKTepuCTUK KOHCTPYKUUW YCTAHOBNEHHbIM TPebOBaHWAM, BbIMOSHAEMbIE Ha KaXAOM OT-
[enbHOM n3genuun B Xo4e unu nocne ero nsrotosnexnms (MK 60050-151:2001, 151-16—17) [1]

MpumeyaHne — HeobxoAMMO He cMeLWIMBaTbL C NOHATMEM «l/cnbiTaHneM Ha cooTBeTcTBME» (MOK 60050-
151:2001. 151-16—15X11: ucNbITaHME Ha OLEHKY COOTBETCTBUA, unm ¢ «OueHkoli cooTBeTcTBUA» (M3K 60050-
151:2001. 151-16— 14)[1): cucTemaTnyeckas nNpoBepka CTENEHW, B KOTOPOW NPOAYKT, TEXNPOLECC UK YCyra oTBeYarT
33jaHHbIM TpeboBaHUAM.

3.21 ctaHpapTHble ycnoBusa (standard con6Neons):YcnoBus ucnbiTaHWini Uav akcnayaTauum, 3apaHee
onpefesnieHHbIe B Ka4ecTBe OCHOBbl UCMbITaHW B Liensx o6ecnevyeHns BOCNPOU3BOAUMBIX, CONOCTaBUMbIX
[JaHHbIX UCNbITaHWIA.

3.22 3awmnTHble meponpuaTusa (safeguarding): [leiicTBusa B npouecce ynpasfieHUs CUCTEMOW, OCHO-
BaHHble Ha MapameTpax Texnpoiecca, KoTopble NpeAnpUHUMAaloTCst BO U3bexaHue ycnoBuii, KOTopble MOryT
okasaTbCa OnacHbIMU A1 NepcoHana Wam NpuBecTy K NOBPEXAEHWNIO TOM/IMBHOIO 31eMEHTa U OKpYXaro-
Lero ero o6opyfoBaHus.

3.23 6e3onacHoe cBepxHU3Koe HanpshkeHue (safety extra low voltage.SELV): HanpshkeHne B Hop-
MasibHbIX YCMOBUAX UM YCNOBUAX €4MHUYHOIO HapyLleHus, He npesblwatouwee 30 B cp.kB. (r.m.s.) nnu 42,4
B nuk/nocTosiHMoro Toka B Cyxoil cpege, Mbo, ecnvm NMeeTcss BEPOATHOCTb HA/IMUMA BNAXHOTO KOHTakTa, 15
B cp.kB. (r.m.s.) unu 21,2 B nnk/NOCTOSAMMOrO TOKa.

3.24 ycnoBua Tennosoro pasHoBecusa (thermal equilibrium conditions): CtabunbHble TemnepaTyp-
Hble YC/I0BUSA, XapakTepuaylLmecs n3meHeHusaMyn Temnepartypbl He 6onee 3 K (5°F) nn6o 1% abcontoTHO
paboueli TemnepaTtypbl, B 3aBMCUMOCTW OT TOrO, Kakas BefMuumHa 6osblue, MexAy ABYMSI MOKasaHUsMU,
B3ATbIMW Yepe3 15—MUHYTHbIN nHTepBan

3.25 Ttennosasa ctabunbHocTb (thermal stability): CtabunbHble TemnepaTypHble W30TepMUYeckue
ycnosus

3.26 TMnoBoe ucnbiTaHue (type test): KOHTpONbHbIe UCMbITAHWE BbIMyCKAeMON NPOAYKLMN C Lefbio
OLleHKMN COOTBETCTBUA 3P EKTUBHOCTM U LieN1eco06pa3HOCT BHOCUMMbIX U3MEPEHUI B ee KOHCTPYKLMIO Tex-
HMYeckMM TpeboBaHMAM, NMPOBOAMMbIE B BbIGOPOYHOM MOPSiAKe Ha OAHOM Unn 6onee M3fennsax NPousBOj-
CcTBEHHOI cepumn (MK 60050-151:2001. 151-16— 16) [1]

MpumeuyaHune — HeobxoaMMo He cMeLUMBaThL C NOHATUEM «McnbiTaHnem Ha cooTBeTcTBrE» (MOK 60050-
151:2001. 151-16—15) [1): WchblTaHWe Ha OLEeHKYy COOTBeTCTBMSl, uan ¢ «OueHkoli cooTBeTcTBUA» (MOK 60050-
151:2001, 151-16—1-4) [1J: cucTemaTnyeckas NpoBepka CTeneHn, B KOTOPOL NPOAYKT, TEXNPOLECC AN ycyra OTBevarT
3aflaHHbIM TPe6OBaHUAM.
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4 TexHuuyeckume TpeboBaHuA

4.1 O6uwasn cTpaTterus 6e30nacHoOCTM

MpownsBoanTens 0653aH B AOKYMEHTa/IbHON hOpMe BbIMOSIHUTL aHann3 PUCKOB, YTOObI yAOCTOBE-
puTbCS, YTO:

a) BCE HOPMa/lbHO OXWUAaemble 0NacHOCTW, OnacHble cuTyauun n cobbiTuA B TeyeHue npegnonarae-
MOr0 CpoKa CNyX6bl 3HEPreTUYECKO CMCTEMbI HA TOMJIMBHbLIX 3/1IEMEHTOB OblIV onpefeneHsl (NpuoXeHne
A coAepXuT nepeyeHb TUMOBbIX ONacHOCTEeN);

b) PUCK KaXA0M M3 3TUX ONACHOCTEN NOJTyYW/ OLLEHKY Ha OCHOBE KOMGUHAaLMN BEPOATHOCTU BO3HUKHO-
BEHUS ONACHOCTW 1 ee NPOrHO3UpyeMoli CTENEHUN TAXECTH;

c) oba ¢haktopa, KOTOpble OnNpefenslT KaXAbli U3 OLeHNBaeMbIX PUCKOB (BEPOATHOCTb W CTeneHb
TAXKECTV) Obln OUEeHEHbl U MOHWXEHbl [0 YPOBHSA, He MNpeBbIIALWero NpuMemMsieMoro YpoBHSA pucka,
HaCKO/bKO 3TO MpaKTUYecky BO3MOXHO, 3a CYeT:

1) 6e30MacHO KOHCTPYKL MU SHEProyCTaHOBKN Ha TOMMBHbIX 3N1eMEHTax;

2) NaccuBHOIO KOHTPO/A 6€30MacHOCTU 3HEProycTaHOBKW, UCK/TIOYatoLLEen PUCKN NpUYMHeHns yliepba
(HanpvmMep, ¢ NOMOLLbIO pa3pbiBHbIX MeMbpaH, NpefoXpaHUTesbHbIX KnanaHoB, TEPMUYECKUX NpefoXpaHu-
TeNbHbIX YCTPOWCTB) MM 3a CHET (DYHKLMWIA ynpaBneHns, OTHOCALLMXCA K o6ecneyveHnto 6e3onacHocTn 060-
pyfoBaHus;

3) Npu HaAMuMKM PUCKOB, KOTOPbIE MOTYT UMETb MECTO C YYETOM Mep. YNOMSHYTbIX B HACTOSLLEM CTaH-
papte B 1) 1 2), 4O/MKHbI 6bITb YCTAHOBMEHbI UH(POPMAaLMOHHbIE Tab/IMUKK, NpeaynpexaeHne 06 onacHoCTH
WN ycTaHoBMEHbI TpeboBaHWA K cneuynasbHON NOArOTOBKE 06CNYXMBAIOLWEro nepcoHana, C y4eToM Toro,
4YTO Mepbl 6e30MacHOCTU AO/MKHbI O4HO3HAYHO MOHMMATLCA NULLAMK, KOTOPble HaxoAAaTCs Ha yyacTke co-
JepxXallieM yKa3aHHble PUCKW.

Uto kacaeTca (hyHKUMOHaNbHOM 6e3onacHocTn, TpeboBaHuii K cucTeMam ynpasiieHUs npu NpoekTu-
poBaHMU. MPOM3BOACTBE W 3KCMyaTauuu, To TakMe TpeboBaHuA LenecoobpasHo onpefensTb B COOTBET-
CTBUW C NMPVBELEHHbIMU HUXKE MeXAYyHapOoAHbIMU cTaHAapTamu, TakuMu Kak:

M3K 62061 (cooTBeTcTBeHHO NCO 13849-1) Ans npumeHeHwuid B cooTBeTCcTBUM ¢ M3K 60204-1;

M3K 60730-1 gnst ycTpolicTB B cooTBETCTBUN C MIK 60335-1;

M3K 61508 (Bce yacTu) ANns Apyrux NpUMeHeHni.

[ns ananusa suaos n nocneacteuii otkasos (Failure Mode and Effects Analysis, fmea) n
aHanM3a MeToAOM [epeBa HEeWCnpaBHOCTE B kayecTBe PYKOBOACTBA MOTYT MPUMEHSITLCA creaylolive
cTaHAapThbl:

M3K 60812(3);

SAE 1 739 (4);

M3K 61025 (5).

OueHkKa fo/mKHa 0XBaTblBaTb TakKe BO3MOXHbIE PUCKW, CBA3aHHbIE C HANIMYNEM:

- TeMnepaTypbl 6/10ka TON/IMBHbIX 3/1IEMEHTOB, U

- HaNpsXeHus B 6/10Ke TOM/IMBHbIX 3/1IEMEHTOB W/WIN 3NIEMEHTA;

- MOBbILEHHOrO AABNEHNSA B KOMMOHEHTaX KOHCTPYKLMW.

Kpome Toro, HyHO obpallartb BHUMaHWE Ha Hannuue:

- MeXaHM4YecKMX onacHoCTeli BbI3BaHHbIX OCTPbIMU NMOBEPXHOCTSAMU, ONACHOCTAMMW MPY ONPOKUAbIBA-
HUN 1 HEYCTOMUYMBOCTUN, HANIMYMUN OBUXKYLLUXCA YacTe, AaB/eHNs XUAKOCTER unm rasos.

- 3/1eKTPUYECKNX OMACHOCTEW BbI3BAHHbIX KOHTAKTOM /0Ael ¢ AeTaNsiMU NOA HanpsHKeHNeM, Hanuuu-
eM BEepPOSATHOCTY KOPOTKOrO 3aMblKaHWii N BbICOKOTO HanpshKeHus;

- onacHocTn OMC BbI3BaHHOIN c6oem B paboTe MOAYNA TOM/IMBHLIX 3/IEMEHTOB NPWU BO3LEACTBUN Ha
Hero 3NeKTPOMarHWTHbIX SIBMEeHW, nnn cboem B paboTe ApPYroro, HaxoAsLlerocs psgom, 06opyaoBaHust
BC/1eACTBUE INEKTPOMArHUTHbIX 3MUCCUIA OT MOAYNS TOMINBHbIX 3/1EMEHTOB;

- TEPMUYECKNX ONacHOCTel BbI3BaHHbIX HA/IMUMEM TOPAYMX NOBEPXHOCTEN, BbIGpOCA HapYXy XWUAKO-
CTell Un ras3os, MMELLMX BbICOKYID TEMMepaTypoii, a Takke SiIBIeHWI CBA3aHHble C TeMnepaTypHoii ycTa-
NOCTbI0 MaTepnanos;

- 0MacHOCTU Moxapa W B3pblBa, BbI3BAHHbIE HAJIMYMEM TOPIOYMX Fa30B U XMAKOCTEN, B3PbIBOONACHbIX
cMeceli B HOpMasibHbIX WM HelTaTHbIX YCNOBUAX 3KCNyaTauuu, a Takke B YC/I0BUAX OTKa3oB B paboTe
o6opyaoBaHus;
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- ornacHocTn cboeB B paboTe 06yc/foBNeHHas BbI3BAHHON OTKasamy MporpammHoro obecneueHus,
KOHTYPOB ynpaB/fieHNs UM KOMMOHEHTOB 3aluTbl/6e30nacHOCTW. ownbKamu Npyu N3roToBeHUn, 6o akKc-
nnyataumu;

- OI'IaCHOCTeVI, CBA3aHHbIX C MUCNO/Ib30BaHMEM MaTepuanioB N TOKCUYHbLIX BelleCTB, BO3HUKaKWLWKNX B
pe3ynbTaTe CHUXEHUe KayecTBa MaTepuanoB, KOPpPO3UW, OXPYMUYMBAHUS METaN/I0B, BbIXOAbl TOKCUUYECKUX
BELLECTB;

- onacHocTeli yTnnnsaynn oTxon0B, CBA3aHHbIX C yT|/|m/|3aL|,|/|e17| TOKCUYHbIX MaTepunasnos, nepepa60T-
KOV 1 yTunu3aumei ropoymx Xuakocten nnm rasos;

- onacHocTeil BHellHeli cpefbl, Bbi3BaHHbIX aBapuiiHoli akcnnyataumeli B ropsyMxyYXonofHbix cpejax,
Hannynem Heﬁ.l'laFOI'IpI/IHTHbIX NoroAHbIX U KnuMmaTnyecknx yCl'IOBI/IVI, TakKuX Kak. 0oXab, HaBOAHEHUNA, BETeP,
3eMNeTpsICeHNs, noxapsl 1 ap.

4.2 TpeboBaHWS K KOHCTPYKL UK

4.2.1 Obwume TpeboBaHuA

Mopaynb TONMBHBIX 3N1EMEHTOB AO/MKEH pa3pabaTtbiBaTbCA B COOTBETCTBUM C OLEHKON PUCKOB, Bbl-
NosIHEHHON npon3BoguTeneM. Bece getanu A0MKHbI 6bITh:

a) npurogHbIMM paboTbl B YCNOBUSIX Avanas3oHa Temnepartyp, AaB/eHWs, pacxofa XuAKoCTei/rasos,
HanpshKeHW 1 cubl TOKa, Ha KOTOPble OHW MpeAHa3HAaYeHbl CTOYKN 3PEHNS UX NPUMEHEHWS;

b) CTONKMMU K BO3AENCTBUAM XMMUYECKMX peakuuid, TEXNPOLLEeCcCcoB, N MHOTO BO3AENCTBUS, HA KOTOpble
OHW paccunTaHbl B NpoLecce Mx NPYUMEHEHUS N0 Ha3HAYEeHUIO0.

C) HajexHbiMK, obecneunsatolLMn CTabunbHOE KayecTBO MaTepuasioB, MPUMEHSIeMbIX B MOAYNSAX
TONAMBHBIX 3/1IEMEHTOB, MOHTaXHbIX 3/1IEMEHTaX M KOHTakTax. MeToabl CO0pPKM pasnnyHbIX AeTanein moay-
Nnei TOMIMBHbLIX 3/1IEMEHTOB AO/MKHbI ObITb TaKMMU, YTOObI CTPYKTYPHbIE 1 paboyne xapakTepucTuKn He Me-
HANUCb CYLLLECTBEHHO Ha MPOTSHXEHUN YCTAHOB/IEHHOTO CPOKa C/YXO6bl B HOPMasibHbIX YC/TOBUAX YCTAHOBKU
1 akcnnyatauun. Bece getann Moayns TOMMBHbBIX 3/IEMEHTOB JO/TKHbI BblAEPXUBATb MEXaHUYeCckne, XMMun-
yeckne n TemnepaTypHble Harpysku, KOTOpble MOTYT MMETb MEeCTO Npu UX HOPMasbHOW 3KcnayaTauun 3a-
Ka3umkom.

Kopnyc mogyneli TONAMBHbIX 3/1IEMEHTOB A0/KEH COOTBETCTBOBAaTb TpebosaHuasm MOK 60529 B uva-
CTW, KacawLehca nx NpuMeHeHns. Ha moaynb TONAMBHbLIX 3/1EMEHTOB A0/KEH HAHOCUTLCS COOTBETCTBYHO-
Wi kog IP.

MpumeyaHune — CreneHb 3awumTsbl IPO0, 03HavatoLLaa OTCYTCTBUE 3aLUUTbI, MOXET ObITb NPUMEHUMA, ec-
N 060py0BaHNE KOHEYHOTO 3aKa3ulKa OCHALLIEHO 3aLLUTHBIM KOXYXOM.

4.2.2 PaboTa npy HOpManbHbIX N HEWTATHbLIX YC/IOBUAX 3KCnayaTauum

Mopaynb TONNBHBIX 3/IEMEHTOB A0/KEeH 6biTb CMPOEKTMPOBAH TaknM 06pa3om, YTOObl OH MOr Bblfep-
XvBaTb BCe CTaHAapTHble 3KCnayaTauWoHHble Harpysku, onpegensieMble TeXHUYECKOW [OKyMeHTauuein
npousBoauTens, 6e3 Kakux-nnbo MNOBpeXAeHWi. HewTaTHble YCNoBMS 3KcnayaTauuum onpegensitcs B
cooTBeTCcTBUM C 4.1.

4.2.3 YTeuka

B 3aBWCMMOCTU OT KOHCTPYKTUBHbIX OCOGEHHOCTEW MOoAyNs, yTeuka roploumx rasoB WU XuAKOCTel
onpegenseTcs B cooTBeTCTBAM C 5.3. CKOpPOCTb yTeuku rasa Ao/HKHa ObiTb OTpaKeHa B TEXHUYECKOW AOKY-
MeHTauuun, An8 Toro Y4Tobbl NpU BCTpanMBaHWM B CUCTEMY TOM/IMBHOIO 3/1EMEHTa npeacTaBnsnacb BO3MOX-
HOCTb onpeAennTb MUHUMaJSIbHYIO MPOU3BOANTENLHOCTL CUCTEMBbI BeHTUNAuuMn (cM. 7.4.1, 1), a Takke
chopmupoBaTb Heob6xogumble TpeboBaHWA K NPOU3BOAUTENBHOCTU CUCTEM BEHTUAALNW N NPOAYBKN.

Pexum oTkasa «B3aMMHOe NPOHUKHOBEHWEe ra3oB» (KPOCCOBEP) AO/MKEH ObiTb YACTbIO OLEHKM PUCKOB
B COOTBETCTBUM C 4.1. [lo/MKHbI 6bITb NPefYyCMOTPEHBbI MePbI, HaNpUMep, «OTCNeXNBaHNe HanpsxeHus ane-
MEHTOB», B COOTBETCTBUN C pefieBaHTHbIMU CTaHAapTamu, npusefeHHbIMN B 4.1.

Ecnn 3awuta OoT B3aMMHOro MPOHUKHOBEHUS ra3oB (KPOCCOBEP) He BKIHOYEHA B MOAY/Nb TOMIMBHbIX
3/1eMEHTOB, TO B COOTBETCTBYWOLIEN AOKYMeHTauuu Ha o6opyfoBaHWe AO/MKHbI OMUCLIBATHCA 3aLUUTHbIE
YyCTPOCTBA WM TEXHOMOrMYeckne npouenypbl, KOTOpble AO0/MKHbI NPeAoCTaBAsATbCA NONb3oBaTeNaMm, uc-
NoJIb3YIOLWUM JaHHY CUCTemy.

MpumeyaHne — [ina knaccugmkaumm onacHbIX yH4acTKOB MOXeT 6bITb ucnonb3osaH M3K 60079-10.

4.2.4 PaboTa nog faBneHunem
Ecnu mogynu TONAUBHBIX 3/1IEMEHTOB BK/IOYAKOT B Ce65 ra3oHenpoHuLaemMble 1 repMeTV3npoBaHHble
eMKOCTUN, TO faHHble eMKOCTW AO0J/IKHbl COOTBETCTBOBaTb TPebOBaHMAM 3akoHOAATeNbLCTBa B chepe 6es-
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ornacHoi akcmayaTauuy CoCyoB, paGoTatlowux nog AasfieHnem. [o/mkHbl 6biTh ONpeAeneHbl PexXuMbl pa-
60Tbl NOA AaB/EHWEM, KOTOpble MOTyT cO3fjaBaTb OMacHble YC/oBUs 3a nepegenamu momyns (4.1), Takas
MHopMaLus foMmKHA GbITb NepefaHa 3akasunky NpoayKuumn, OCyLecTBAsOWEMY ee fasibHelillee Ncnosb-
30BaHue.

MpumeuvaHue — Moaynm TOMNMBHBLIX 3MEMEHTOB KIAaCCUDULMPYIOTCS B COOTBETCTBUM CO CEAYIOLLMMM
OTINYNTENbHBIMU CBOICTBAMM:

Mogynn TonIMBHBIX 3/1IEMEHTOB € NonnMepHoii membpaHoli (polymer electrolyte fuel cell stack. PEFC),
[ANA KOTOpbIX faBfieHne He SIBASAETCA CYLLeCTBEHHbIM (hakTOpoM npu npoekTupoBaHumn. Moa6op pasmepos,
BbIOOp MaTepuana u npasuia NPOU3BOACTBA TakMX MOAy/eli OCHOBLIBAKOTCS B NepByl0 ovepedb Ha Tpebo-
BaHWAX [OCTATOYHO MPOYHOCTU, XECTKOCTW M YCTOWUMBOCTM, YTOObI 06€CNeYnTb HYXHble cTaTuyeckue, Au-
Hamuueckue u/wnu gpyrne paéoume xapaktepucTmki. Hanpumep, KOHCTPYKLUMSA, MCNONb3ytoLiaa annapartypy
C COOCHbIMU YCU/IMEM CXaTusi, NpegycmaTpuBaeT yTeuky, npexie YeM Npon3ongeT ee paspyLleHue.

Mogynn TOnAvWBHbIM 371eMEHTOM C hocdopHo-kucneiM anektponutom (phosphoric acid fuel cell.
PAFC) 06bI4HO 3KcnyaTupyeTcs B YC/I0BMAX aTMOCHEPHOro AaB/ieHus.

Mogynu TONAMBHbLIX 3/1EMEHTOB C pacnnaBfieHHbIM KapboHaTHbIM 3nekTponutom (molten carbonate
fuel cell. MCFC). pa6oTawlive noj AasneHVeM BCTpauBarTCS BO BHELUHWIA KOpNyc MOAYNs, KOHCTPYKUUS
KOTOPOro MPOeKTUPYeTCA B COOTBETCTBUM C HALMOHASIbHBIMU M MEXAYHAPOAHbIMU perfaMeHTamu, a Takke
cTaHgapTamu ana o6opyaoBaHus, paboTatoliero nog fasneHnem. OnacHOCTb, CBA3aHHAsA C BbICOKAM [aB-
NleHnem gnsa MoAyns TOMJIMBHbLIX 3/1IEMEHTOB C pacniaB/fieHHbIM Kap6OoHAaTHbIM 3M1EKTPONINTOM YyYnTbIBAETCH
B KOHCTPYKLMM KOPMycy MOAy/nsl, KOTOPbIi COOTBETCTBYeT TpebOoBaHWAM YNOMSHYTON HOpMaTUBHO-
TEXHUYECKOW 6asbl.

Mogaynu TBepfooKcMaHoro TonnneHoro anemeHTa (solid oxide fuel cell. SOFC) BcTpauBatoTcs B 060-
NI0YKy, NpefHasHayYeHHy AN8 paboTbl NOA AaBMEHWEM, KOHCTPYKUUS KOTOpPOW paspabaTbiBaeTcs B COOT-
BETCTBMU C NPUHATBIMW HaLMOHANbHBIMU U MEXAYHAPOAHbIMU pernameHTaMu u ctaHgaprtamu gns obopy-
[oBaHuA paboTaloLero nog AaseHneM.

4.2.5 OroHb 1 BO3ropaHue

4.2.5.1 Obwue TpeboBaHUA

Mopaynb TONIMBHbIX 31EMEHTOB JO/KEH GbiTb OCHALLEH CpefcTBaMM 3allnTbl (Hanpumep, ¢ NOMOLLbIO
BEHTUNALMN, AETEKTOPOB ra3oB, YNpaB/iseMoro oKACAeHUs 1 T.n.), 6narogaps KOTOpbIM ras, npocayunBato-
LWMiAca n3 mogynst TONJMBHbIX 9/IEMEHTOB WU CKanJvBaloLWMica BHYTPKU Hero, He Mor o6pa3oBbiBaTh B3pbl-
BOOMACHbIX KOHLEeHTpauuii.

Mpoun3BoguTent MOAYNS TONJIMBHLIX 3/IEMEHTOB AO/MKEH YKa3biBaTb COOTBETCTBYHOLME TpeboBaHNA K
KOHCTpYKUuK (Hanpumep, Tpebyemass CKOPOCTb BeHTUAAUMKM). 3T TpeboBaHUS AO/KHbI 06ecneynBaTbCs
npoussoguTeneM MoAyns TOM/UBHbLIX 3/IEMEHTOB WIN MPOV3BOAUTENIEM CUCTEMbI TOM/IMBHBIX 31EMEHTOB B
uenomMm. Ecnu npousBoauTenb TOMMBHONO 3/1eMEHTa He NpejocTaBu/l TakMe CPeacTBa, TO OH [OJDKEH
npefocTaBnTb TPe6OBaHMA K NPOEKTVPOBAHUIO N UCTbITATE/IbHYI0 CUCTEM.

KOMMOHeHTbI 1 MaTepuasnbl BHYTPW ra3oBbix Cpef, KnaccuuumnpoBaHHbIX Kak B3pblIBOONACHbIE U BOC-
naameHsioWmecs, AO/KHbI MPOEKTUPOBaTLCS C WMCMNOb30BAHWEM TakMx MaTepuasioB, KOTOpble npensiT-
CTBYIOT pacnpocTpaHeHne naamMmeHu 1 BO3ropaHuio.

CgolicTBa MaTtepuanoB AO/KHbl OGbiTb TakMMK, YTOObI FTOPeHNe Mocne NpekpaLleHns nogayn anekTpo-
NUTaHUa 1 TONIMBA C OKUC/TUTENEM HE NOAAEPXKMBANOCH.

MpumeuyaHune — Temneparypbl CamoBO3ropaHus, 06bIYHO yKasblBaemble B CTaHapTtax, Hanpumep. MOK
60079-20—1 [6]. ABNAOTCA MUHMMa/IbHBIMW TeMMNepaTypamu, Npy KOTOPbIX ropioyas razoasi CMeCb MOXET BOCniame-
HUTLCA. PakTUYeckne Temnepartypbl CamoBO3ropaHnst MOTyT CyLLLECTBEHHO NPEBLILATHL 3TW 3HAYEHUS, B 3aBUCUMOCTU OT
reoMeTpuYecKoii hopMbl KOHCTPYKLIMK, CBOMCTB MaTepuasioB 1 hakTMYeckoro coctaBa ra3oBoii cmecu. 31o TpebosaHue
OTHOCWTCSI K TemrnepaType CaMOBO3ropaHusi, Mpy KOTOPO roprloymnii ras BOCMIAMEHUTCSA MY BCEX YCMOBUSIX A1 Bbl-
6paHHbIX MaTepuanos 1 reOMeTPUN.

Takoe TpeboBaHMe MOXET ObITb BbINOSIHEHO MOCPEACTBOM BbibOpa Matepuanos, MMEKLUX Kracc
BocnsiameHsemoctn V-0, V-1 nnum V-2 B cootBeTcTBMM ¢ MIK 60695.

4.2.5.2 HepacnpocTpaHeHue

CuunTtaeTcsl, 4TO MembpaHbl UM Apyrve maTepuasnbl B COCTaBe TOM/IMBHbLIX 3/IEMEHTOB, 3aHUMaT
MeHblle 10% o6Leli Maccbl MOAYNSA U He BAUSIKOT Ha NoKasaTenn xXapakTepusykuime CKOpOoCTb pacnpo-
CTpaHeHusi niameHn. Hannune Taknx Matepuasnos AO/HKHO ObiTb OTPAXKEHO B OKYMEHTaLUN Ha NPoAyKLUuio,
4YTOObl 3aka3umK BCTpauMBaKWMiA MOAYNAN TOMAMBHbLIX 3/1IEMEHTOB B CBOK CUCTEMY, MOF yuuTbiBaTb 3TO B
cBoeil paboTe.
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Ecnn dhaktnueckan Temnepartypa B N1t060M MecTe MOAYNSA TOM/MBHbLIX 3/IEMEHTOB, AE MOXET oKa-
3aTbCs roptoyasl CMecb, OKasblBaeTCA Bbllle TemnepaTypbl CaMOBO3ropaHus, yTeyka roproyero rasa, 3To
NPUBOAUT K HEMEAIEHHOMY €ro OKWCMeHWo Tonamea. O4YeBMAHO, YTO CKOMMeHne 6ONbLIMX KOHLEeHTpauwi
B3PbIBOOMACHbIX ra30B B 3TOM C/ly4ae He BO3MOXHO.

B cnyyae ecnu Temnepartypa Takux BbICOKOTEMMEPATYPHbIX TOMIMBHLIX 3/IEMEHTOB HUXE TemnepaTty-
pbl CamMOBO3ropaHus, MofAy/b TOM/IMBHbIX 3/1EMEHTOB [AO/KEH NPUBOAWUTLCA K 6€30MacHOMY COCTOSHUIO
(Hanpumep, nocpeaCcTBOM MPOAYBKMN).

4.2.6 Mepbl 3aluThb

OTkKa3 KOMMNOHEHTa BHYTPW CUCTeMbl ynpasreHus 6e3onacHocTbio (CM. 4. C)) NPUMBOAUT K TOMY, 4TO
MOAY/Nb TOM/IMBHbIX 3/1EMEHTOB AO0/MKEH MHULMMPOBATb ynpasnsemoe oTknwuveHne. Ana obecneyeHns He-
06X04MMOro CUCTEMHOrO YPOBHA HagexHocTu (Safety Integnty Level. SIL) koMnoHeHTbl cuctem, obecneyn-
BaloLme 3aWuTy, O/MKHbI COOTBETCTBOBATL CTaHAapTam, ykasaHHbIM B 4.1.

MpumeuyaHne — YnpaensiemMoe OTK/OUEHWNE MOXET BK/OUATb B Ce0s 3a7epXKy N0 BPeMeHu Ui 3aBep-
LeHne paboyero UMka, ecnv HeMea/leHHas OCTaHOBKa CBSi3aHa C MOBbILWEHHbIM PUCKOM. [pUMEpoM IMokeT 6biTb Ae-
TEKTOP rasa B MOZy/le TOMIMBHbLIX 3/IEMEHTOB, UCMO/b3YEMbI B KAUECTBE UCTOYHMKA aBapuiiHOTo curHana.

4.2.7 Tpybbl n apmatypa

4.2.7.1 O6wue TpeboBaHUA

Pe3b60Bble coeAvHeHns Tpy6boNpoBOAOB U apMaTypbl, NpeAgHa3HavYeHHble A1 roploYnX rasos, A4OK-
Hbl cooTBeTcTBOBaTb VNCO 22550. Bce gpyrue CTbIKM JO/KHbI CBapuBaTbCA WM UMETb TUM COefUHEeHUs
yKasaHHble npoussoguTenem. Marpybku, ecnv OHM WCMOJb3YIOTCA [ TOPHYEro rasa Wan Kuciopoaa,
[O/MKHbI UMETb COEMHEHUSA C NPUTEPTLIMWU NMOBEPXHOCTAMU WK UMEeTb (pflaHLeBble COeAUHEHUS, YNNOTHE-
HVe KOTOPbIX JO/IKHO COOTBETCTBOBATbL UCMO/Ib30BAHMNIO FOPIOYMX ra3os.

BHyTpeHHMe NOBEPXHOCTW TPYGHbIX COeAVHEHUI AO/MKHbI ObITb TLWATENbHO 3ayulLeHbl ANS TOro, YTo-
6bl He gonyckaTb MPUCYTCTBUA MOCTOPOHHMX YacTWL: KOHUbI Tpy6 TwaTtenbHo obpaboTaHbl ANA yaaneHus
3ayCeHLEeB 1 ApYyrux AedeKTos.

Ecnun gna rasa ucnonb3ytoTca rmokue LWNaHry 1 cCOOTBETCTBYIOLWAA apMaTtypa, TO OHU AO0/DKHbI COOT-
BeTCTBOBaTb TpeboBaHusA, obecneymsaoLwuM 6€30MacHOCTb X NPUMEHeHUs. B oTHoLWweHWn Tpy6onpoBooB
HeobxoAuMo yunTblBaTh TPeb6OBaHUA, CBSA3aHHbIE C YCNOBUSAMKU paboTbl B cpefe BOAOPOAa, BkIoYas dhak-
TOpbl CTapeHusa MaTepuana, oxpynynsaHus, NOPUCTOCTA U T.M.

MpumeuvyaHune — VHpopmauus 06 ykasaHHbIX TpeboBaHMAX codepxutca B cTaHgapTax: MCO 37 (7).
MCO 188 [8]. ICO 1307 [9). NCO 1402 (10]. UCO 1436 (11]. NCO 4672 (12].

4.2.7.2 CucteMbl HeMeTanIMYecKknx TPyOHbIX coeAnHEeHN

Tpy60onpoBofbl Y KOMMOHEHTbI M3 NOIMMEPHBIX M 3N1aCTOMEPHbIX MaTepManoB MPUMEHAIOTCS B Cyva-
AX. €C/IN N3BECTHO, YTO MaTepuasbl U3 KOTOPbIX OHW W3rOTOB/IEHbI HA NPOTSXEHUN BCEro cpoka Cnyxobl 6y-
OyT NpUrogHbl ans paboTbl B YCMOBUAX MakCUMasbHbIX pabounx TemnepaTyp v AaBneHuil, a Takke coBMe-
CTUMbI C ApYrMU MaTepuanamu 1 XMMUYeCcKMMU BellecTsamu, C KOTOPbIMU OHU COMpuKacarTcs B npolec-
ce paboTbl 1 o6cnyxuBaHuA. COOTBETCTBYOLLAA MexaHuyeckas MPOYHOCTb WX [O/MKHA COOTBETCTBOBATb
54n55.

KOMMOHEHTbI U3 NOMIMMEPHBIX UK 3/1aCTOMEPHLIX MaTepuasioB fO/MKHbI ObiTb 3alUULEeHbl OT MeXaHu-
4ecKoro BO3eiCTBMA BHYTPU MOAYNSA TOMUBHbLIX 3/1eMeHTOB. Heo6xoauMo Mcnonb3oBaTb COOTBETCTBYIO-
Liee aKpaHMpoBaHve ANS 3aliuTbl KOMNOHEHTOB OT MOBPEXAEHWN, Bbi3BaHHbIX OTka3amMu B paboTe Bpalia-
IOLLMXCA YacTel N Apyrux mexaHn4ecknx 3N1eMeHTOB, PacnooXeHHbIX BHYTPU 6/10Ka.

OTceK, B KOTOPOM HaxoAUTCA KOMMOHEHTbI 13 MOJIMMEPHbLIX WX 3N1aCTOMEPHbLIX MaTepuanos, npume-
HseMble 415 ropHYKX ra3os, A0/MKEH 6biTh 3allUyLLEHbl OT Neperpesa.

Ecnv HeBO3MOXHO n3bexaTb ONAaCHOCTU TOro, YTO TeMnepaTypa rasa okaxercs XoTs 6bl Ha 10 K Huke
TemnepaTtypbl NpuBoAALWEe K gecdopMaunm mMaTepuanos, He06Xo4MMO NpeaycMOTpeTb Halnyve CUCTeMBI,
no3BO/IAIOLLEN YNpaBAsATb TemnepaTypHoil cpefoil n obecneynBaroLleli COOTBETCTBYOW e TpeboBaHusA B
4.1.

MonvmepHble WAN 31acTOMEpPHble Martepuasibl, UCMOMb3yeMble B OMNacHbIX MecTax, AO/IKHbl 6blTb
3M1EKTPONPOBOAHbLIMU WM UMETb MHbIE KOHCTPYKTMBHbIE OCOBEHHOCTM, No3BonsLne nsbexarb obpasosa-
HUA cTaTUYecKoro 3apsifa, Hanpumep, fnyTem OorpaHMyeHus CKOpPoCTWM NOToKa WaWM WUHbIM 06pasom. onu-
MepHble WM 3nacTOMepHble MaTepuasibl C HeJoCTaTOYHOW 3M1eKTPONPOBOAHOCTLIO MOTYT MCNO/b30BATLCA
TOJIbKO B HEONACHbIX 30HAX.

4.2.7.3 CucTeMbl MeTa/lIM4ecKnx Tpybonposoaos
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Cuctembl MeTananyeckmx TpybonpoBoA0B AO/MKHbI ObITb NPUroAHbl A4S paboTbl B YCNOBMAX paboumnx
TemnepaTyp W BbICOKMX AaBNEHUIA, a Takke COBMECTWMbl C MaTepuanamun U XMMUYECKUMU BellecTBamu, C
KOTOPbIMU UM MPUXOAMTCA compukacaTbCs B npouecce paboTbl U TEXHWYECKOro 06CnyxunsaHns. Cuctemsl
mMeTanamyecknx TpybonpoBoAoOB AO/MKHbI 06n1afaTbh AOCTATOYHON repMeTUYHOCTbo. MexaHuyeckas npou-
HOCTb TakuxX CUCTEM [0/KHA COOTBeTCTBOBaTh 5.5 1 5.6.

CucTembl MeTanmyeckmx Tpy6onpoBoAOB fO/MKHbI OTBeYaTb TpeboBaHNAM Mo yTeuke paboyein cpe-
bl B COOTBETCTBUM C 5.3.

TexHonorns mnsrmba Tpy6 He AO/MKHA NPUBOANTL K PaspyLUeHUsIM, BbI3BaHHbIM MPOLECCOM MOKU 1
[OJ/KHBI COOTBETCTBOBATL ClleAyloleMy napamerpam:

- M3rnbbl AOMKHbI BbINOMHATLCA TObKO Ha FMGOYHOM 06OpYyAOBaHUM WM C MPUMEHEHMEM npoueayp,
cneunanbHO paspaboTaHHbIX 4718 3TOro;

- BC€ M3rMb6bl JOMKHbI ObITb PABHOMEPHBIMW W HE COAEepXaTb KOPOOAEeHWN, TPeLWnH, 60 MHbIX Npu-
3HaKOB MOBPEXAeHWI:

- MPOAONbHBINA WOB TPYOb! A0/HKEH ObITb B6M3N HEWTPANIbHOW OCK U3rnba:

- BHYTPEHHWI pagunyc nsrnba Ao/mkeH ObiTb HE MeHbLUEe, YeM MUHUMAsbHbLIN pagnyc, ykasaHHbI npo-
nssoguTenem Tpyobl.

4.2.8 SneKkTpuyeckne KOMNOHEHThI

KOHCTpYKUMSA 1 CTPYKTypa 3M1eKTPUYECKOW CUCTEMbI, a Takke MpYMeHseMoe 3/1eKTpuyeckoe U afek-
TPOHHOE 060pyAOBaHVe, BKAKYas 3nekTpuyeckme ABuraTeny u Kopnyca, [O/KHbl OTBeYaTb TpeboBaHUAM
COOTBETCTBYIOLLMX CTAHAAPTOB Ha 3/IEKTPUYECKYIO NPOAYKLMIO, Hanpumep:

M3K 60335-1 (Hanpumep, ANS XUAblIX MOMELLEHWI, KOMMEepYeCckux NpeanpuaTuii 1 Nerkoin npombiLl-
NIEHHOCTW);

M3K 60204-1 (Hanpumep, 418 TAXENON NPOMbILLNIEHHOCTW);

M3K 60950-1 (Hanpumep, AN TeNeKOMMYHMKaLWii);

M3K 62040-1 (Hanpumep, ANa cMcTem 6ecnepebonHOro NMTaHus).

BblI6Op COOTBETCTBYIOLLLEN CMCTEMbI AO/MKEH 06ECNeUnBaTbCa B TEXHUYECKOW cneundukauuu.

Pa3paboTunk mogyneii TONIMBHOTO 3/1eMeHTa AO/KEH yuuTbiBaTb Cregylowue cneymduyeckne mMo-
MEHTbI, KacarLmecs TONINBHOIO 3/leMeHTa:

OCTaTOUHbIN 3apsg B 6/10Ke TOM/IUBHbLIX 3/1EMEHTOB;

OnacHbIli IHEpPreTUYecknii noTeHyman Mexay afneMmeHTamm.

O TpeboBaHMAX K 3NEKTPUYECKMM KOMMOHEHTaM B YacTW Kacalwlencs BHELIHWX YCNOBUiA, paboTbl cu-
CTeMbl TOM/IMBHBIX 3/IEMEHTOB, HEOOXOAMMO YBEAOMUTL 3aKa3unka, BCTpamBaloLero ux B cMcTemy TONInB-
HbIX 3/1EMEHTOB B COOTBETCTBMU C 7.4.1. i), ykasas 4NA YCNOBUA paboTbl U XpaHeHUs HeobXxoAuMbIl gnana-
30H TemnepaTyp OKpyXatLlei cpefbl U BAaXHOCTH.

Ecnu anekTpuyeckme KOMMOHEHTbl MOCTAaBMAITCSH 3akasuuky, OCYLLEeCTBASOWEMY WX fabHeiLyio
WHTEerpaumnio B CUCTEMY TOM/IMBHbIX 3/IEMEHTOB, TO OHW AO/MKEH GbiTb CHAGXEHbl TEXHUYECKMM OMUCaHNEM,
oTpaxarwLwumm TpeboBaHus gna obecneyeHns Heob6xoauMon 6e30nacHOCTU.

Ecnun 3akntoueHHbIli B 060/104Ky MOAY b TONIMBHBLIX 3/1IEMEHTOB, paboTatoLwnii npu Temneparype Hu-
Xe TemnepaTypbl CaMOBO3ropaHus roproyero rasa, pabotaeT BO B3pbIBOONACHON cpege C npefenammn KOoH-
LeHTpauMn BOCMIaMeHEHUs, ONMcaHHbIMKU B 5.12. 3aneKkTpuyeckne KOMMOHEHTbI, PacrofiOXeHHble BHYTPU
060M104KM, AO/MKHBI cooTBETCTBOBaTH M3K 60079-10, € MCNOMb30BaHWEM TEXHOMOIIA 3aLuThl, onpegeneH-
HbIX B cepuun ctaHgapTos M3K 60079.

4.2.9 BbIBOAbl U 3NeKTpUYeckme coenHeHuns

DneKTpuyeckne coeiHeHNs C BHELWHUMUN KOHTaKTamy yCTaHOBKMN [O/KHbI ObITb:

a) 3aKpenseHbl C UCNOMb30BaHNeM geTaneli UCKIYatoLWmxX caMonpon3BoibHoe ocnabneHune kpenne-
HWS;

b) CNPOeKTUpPOBaHbl TakMM 06pasoM, YTOObI UCKIUYNTL CaAMOMNPOU3BO/IbLHOE OTCOEfMHEHME B MeCTax,
npefHasHavyeHHbIX 418 KpenneHus:

C) ycTaHOB/eHbl TakuMm obpa3om, 4Tobbl 06ecneynTb HOPMasbHbIi KOHTAKT NPOBOAHMKOB 6€3 ux no-
BPEXAEHWSA. YTO MOXET HEeraTMBHO NOBAUATL paboTOCMOCOBHOCTL 3N1EKTPOO6OPYAOBAHMS;

d) HagexHo 3adnKCMpPoBaHbl, UCKT0Yas BEPOATHOCTb UX BpaLLeHUs, KpyYeHus unv gedopMmpoBaHums
npu comkcauun.

CoefiMHeHNs, BbINO/IHEHHbIE HEMOCPeACTBEHHO Ha TOM/IMBHbLIA 3M1EMEHT, He A0/KHbl UMETb cylue-
CTBEHHbIX NMOBPEXAeHWN, BbI3BaHHbIX YCIOBUSAMU, KOTOPblE MOFYT MPONCXOAUTL B X0Ae 3Kcnayatauun. Bbi-
BOAbl Ha MOZy/fie TON/IMBHbLIX 3/1IEMEHTOB A0/KHbI cooTBeTcTBOBaTh IEC 60352. IEC 60512-15 (BCe yacTtu)
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unnm TpeboBaHMAM, NPYMEHSEMbIM A5 BbIBOAOB W 3NEKTPUYECKUX COEANHEHWUI PeKOMeH[0BaHHbIX CTaH-
JapTaMm noMMeHoBaHHbIMU B 4.2.8.

4.2.10 TokoBegyline yactun

B TexHuuyeckoli JoKyMeHTauMm nNpousBoANTENSA B COOTBETCTBMM CO CTaHAapTaM MOMMEHOBAaHHbIMU B
4.2.8 foMKHbI ObITb yKa3aHbl:

a) fOCTyNHble TOKOBeAyLMe YacTu aeTtaneli Nog HanpshkeHMeM, KoTopble He OoTBevaloT TpeboBaHNAaM
Ans 6e3onacHOro cBepXHM3Koro HanpshkeHus (Safety extra-low voltage. SELV);

b) gocTynHble TokoBeaylime yacTu feTaneil nog HanpskeHMeM, KOTopble NpeAcTaBfAlT ONacHOCTb
NPOXOXAEHUS HAIMYNA TOKa 60/bLION CUIbl N3-3a BEPOSTHOCTWN KOPOTKOrO 3aMblKaHus.

Takas nHhopmaumsa npegHasHayaeTcs, B YACTHOCTU, ANA 3aKa3uuMkoB MoAynei TONAMBHbLIX 3eMeH-
TOB. OCYLLECTBAAOLWMNX UX UHTErpaumnio B CUCTEMY TOMIMBHLIX 3/IEMEHTOB U OTBevawLmx 3a 6e3onacHy
aKCnyaTaunio faHHbIX TOKOBeAYLLMX YacTell BCeil CUCTeMbl B LiE/IOM.

4.2.11 N3onupyroume matepuarnsl, MPOYHOCTb ANITEKTPUKA

KOHCTpYKUMSI BCEX AN3NEKTPUYECKUX KOHCTPYKLMIA MOAYNA TONMMBHbIX 3/1IEMEHTOB, YCTaHaB/IMBaAEMbIX
MexXay TOKOBEeAYLUMMWU YacTAMU U MEeTa/lNIMYECKUMUN AeTansiMu, No KOTOPbIM He MPOXOAMUT TOK. A0/HKHa COo-
0TBETCTBOBATb CTaHAapTam, B COOTBETCTBMM C 4.2.8 A1 3NEKTPMUYECKOTO 060pyA0BaHNsi COOTBETCTBYHOLLE-
ro Knacca.

MexaHuyeckne xapakTepucTUKM MaTepuanoB, KOTOpble BAMAKT Ha pPaboTOCMOCOBHOCTb CUCTEMBI,
Hanpumep, Ha NPOYHOCTb MPW CXaTuu, AO/MKHbI COOTBETCTBOBATb NPOEKTHLIM KPUTEPUAM NpU TemnepaType
KaKk MUHUMYM A0 3HauveHuit Ha 20 K unu 5% (B 3aBUCMMOCTM OT TOrO, YTO BbllLE) NPEeBbILAET MakcuMasb-
Hylo TemnepaTypy, UMEILLYI MPY HOPManbHOI aKcnayaTaummn, Ho He MeHbLie 80°C.

MoBepka A0/MKHA OCHOBbLIBATLCA Ha CBOMCTBAaxX M XapakTepucTukax marepuana B COOTBETCTBUM C pe-
KOMeHAauunsAMy ero nponssoanTens.

4.2.12 3azemneHune

lMpuMeHATCA criefytoLwme NosIoKeHUsA, eCNn UHOe He onpefenseTca B cTaHfapTax MoMMeHOBaHHbIX
84.2.8.

JocTynHble MeTannnyeckne getanu, No KOTOPbIM He MPOXOAUT 3/1EKTPUYECKUI TOK. U KOTOpble MOryT
nonactb Nof HanpshxeHne BCAeACTBME HeMnonafky B 3NEKTPUYECKOW YacTu, YTO MOXEeT NpuMBECTU K yaapy
3/1eKTPUYECKMM TOKOM MM BO3HUKHOBEHWIO OMNACHOCTY OT 3/1EKTPUYECKON 3HEPrun, AOMKHbI 3a3eMNATbLCS.

UTo6bl 06ecneunTb HOpMasibHbI 3M1EKTPUYECKNIA KOHTaKT, faHHble COeAMHEHNA JO/KHbI ObITb 3alyu-
LeHbl OT koppo3un. OHM Takxe AO0/MKHbl ObiTb paspaboTaHbl TakMM o6pa3oM, 4TOObl NPOBOAHUKM Oblan
Ha[eXHO 3aKpensieHbl C rapaHTuell 0T pacluaTbiBaHWA W MepekpyumBaHusi, U C rapaHTueil nogaepxaHus
HYXXHOrO 419 KOHTaKTa COeMHEHUS.

Mexay MeTaniMyeckuMy 4acTamMu, KOTOopble npefHasHayeHbl A1 3a3eMIeHUs B YCNOBUSAX IKCnnya-
Taummn, XpaHeHus U TPaHCNOPTMPOBKM, He A0/MKHO MMEeTb MEeCTO 3/1IeKTpOMeXaHu4yeckoin kopposuu. CToit-
KOCTb K BO3AEWCTBUIO 3/1EKTPOMEXaHNYECKOW KOPPO3UM MOXHO AOCTUYb MyTeM HaHeCceHUs COOTBETCTBYHO-
LLiero NOKPbITUS AW 3aLUUTHOTO CroS.

4.2.13 Ypap n subpauus

MpefenbHble 3HAYEHNA yAapHbIX HArpy3ok v Bubpauuii, Ha KOTOpble paccyMTaH MOAY/Nb TOMNBHbIX
3/1EMEHTOB, 0/KHbI BK/1OYATLCA B JOKYMEHTaL IO NPOn3BOAUTENA.

5 TunoBble ncnbliTaHUA

5.1 O6umne TpeboBaHus

TunoBble UCMbITAHWSI JO/MKHbI MPOBOAUTLCS HA WUCMbITATE/IbHOM 060PYL0BaHUM, MOAENVPYIOLLEM pe-
aslbHyl0 CUCTEMY TOMJIMBHBIX 3/IEMEHTOB, C LE/bI0 MOSyYEeHUs JOCTOBEPHbLIX YCOBMIA 3kcniyaTauuun. B
UacTHOCTU, WCMbITaTeNbHble 060pyAoOBaHNe ANA BbINOMHEHUS] TUMOBbLIX UCMbITAHUI MOXET NpeAcTaBnATb
co60i1 ycTaHOBKy, o6ecneunBatoLLyto paboTy MoAyNsi TOM/IMBHLIX 3/IEMEHTOB C peXxuma ee 3anycka o co-
OTBETCTBYHWLUMX MapamMeTpoB Harpysku. PekomeHAyeTcsi, UTo6bl TUMOBLIE UCMLITAHUS BbIMOHAIUCH B MO-
psigKe. NpeacTaBfeHHOM Huke. VCMblTaHWs He COBEeTYiolMe HOPMasbHbIM YCM0BUAM MOMYT NMPUBOAUTL K
paspyLleHnio 06bekTa UCTbITaHus.

5.2 VicnbiTaHna Ha ygap u suépauuio
Mopaynb TONMBHBIX 3/IEMEHTOB A0/KEH NogBepraTbCsA UCMbITAHUAM Ha yaap v Bubpauuio B COOTBET-
CTBUM C NapamMeTpamu, yCTaHOBJIEHHbIM B fJOKYMeHTaL M Npon3BoauUTeNS.
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MpuMeuyaHne — BO3MOXHA CUTyauusi, KOr4a NPOU3BOAUTESb HE YCTAHAB/MBAET NpPeAesbHbIX KpuTepues
[Nsi UCMbITAHWIA Ha yaap 1 BUGpaumio. B aToM ciyyaB UCMbITaHW NPOBOAUTL He NoTpe6yeTcs.

Tpe6oBaHUsA K UCMbITYEMbIM 06pa3LamM CUMTAIOTCS BbIMOHEHHLIMW, €C/IM UCTLITLIBAEMOE YCTPOWCTBO
BblAEpXUBaeT NpesycMOTPeHHble NPOM3BOAMTENEM KPUTEPUM yaapa U BUGpaLmy 6e3 Npu3HaKkoB BUAUMbIX
noBpexzgeHuii. Mocne AoBefeHNs [0 3aAaHHbIX NMPeAesioB UCMbITbIBAEMOE YCTPOWCTBO AO/MKHO paboTaTth B
LITATHOM pexume.

5.3 VcnblTaHnA Ha yTeuky rasa

VcnbITaHnsi Ha yTeuky rasa He npuMeHsieTcs 418 MoAy/ei TON/IMBHbLIX 3/1eMEHTOB:

- UMeloLLMX TemnepaTypbl Bbille TEMNEPATYpbl CaMOBO3ropaHusi rasa (4.2.5);

- PaCMosIOXEHHbIX BHYTPU rasoHenpoHuLaemMbiX 060/104eK, NPOBEPEHHBLIX B COOTBETCTBUM C TpeGoBa-
HUAIMW YCTaHOB/IEHHLIMU HALMOHAbHLIMY CTaHAAPTaAMU.

Ecnu Ans WCnblTaHU, MOXHO MCMO/Mb30BaTb KOMMEKT C YMEHbLUEHHbIM YWUC/IOM 3/1EMEHTOB, Mpu
YCMOBWUM, YTO pe3y/bTaTtbl TAKUX UCMbITaHWI GyAyT pernpe3eHTaTMBHbIMW. YTeuka [O/KHa Y4uTbIBaTbCSs
NPOMNOPLMNOHANLHO YMC/Y 3/IEMEHTOB.

Mogynb TOMMMBHBIX 3/IEMEHTOB [O/MKEeH paboTaTth A0 Tex nop, noka He BbliifeT Ha yCTaHOBMBLUMiACA
PEeXuM npu MakcuMasnbHoli paboyeii TemnepaTtype v NMoJIHOM TOKe Harpysku.

Mocne BbIXoAa MOAY/S Ha YCTAHOBUBLUMICA pexum ero pa6ota npekpaiiaeTcs, MoAy/b TOMUBHbIX
3/1EMEHTOB NpOJyBaeTCsi, NEPEKPLIBAIOTCS OTBEPCTUA BbiXoAa rasa. TemnepaTypa MOAyNs TOMIUBHbIX
3/1EMEHTOB [0/IXHa ObITb CHUKEHA A0 HaWMEeHbLUMX 3HAYeHWi paboyeil TemnepaTypbl, M60 HUXe Hee. B
MOZY/b TOM/IMBHLIX 3/1IEMEHTOB fjafiee HarHeTaeTcs AaB/eHne C UCMO/b30BaHWEM CTaHAAPTHOrO0 aHOAHOIO
rasa, nM6o renus, ¢ NnoctTeneHHbIM HapacTaHUeM ero Be/IMYMHbI 40 MaKCUMAasIbHOTO 3HauYeHusl, onpeaesneH-
HOro mpowusBoanTeneM. Mocne TOro Kak Takoe fasneHne GyAeT AOCTUTHYTO, OHO JOJIXKHO OCTaBaTbCsl HEU3-
MEHHbIM B TeYeHne 1 MuH.

[JaBneHue Ha BXofe [O/KXHO OCTaBaTbCs CTaGW/IbHBIM N HEM3MEHHbIM Ha BPeMsi U3MEPEHUSI YTEeUKU.
CKOpOCTb YTEUKM rasa [o/hkHa M3MEPSITbCA C MOMOLLbI PacxXoJoMepa, HaxoAsLErocs Ha BXOAe MOAyss
TOMN/IMBHbLIX 3/1EMEHTOB, A0 ycTpoiicTBa c6poca AaB/eHus, 1 CNOCOGHOTo N3MEepsTb CKOPOCThb YTEUKU C TOu-
HOCTbIO A0 2 %. Ecny B kauecTBe KOHTPOJ/IbHOTO rasa Mcnosib3yeTcs resnii, CKOpoCTb YTeukU rasa AosxHa
KOPPEKTMPOBATLCS COrMIacHO

R = cKOpOCTb YTeUkM TOM/IMBHOTO rasa / CKOPOCTb YTeUKU KOHTPOJILHOTO rasa. 1)

roe
R = (TGSGyFGSG)¥ @)

"
TGSG — ypAenbHbIil BEC KOHTPO/ILHOTO rasa;
FGSG — yaenbHblil BEC TON/IMBHOTO rasa;

A = Ftest | Mfuel. (3)

nnm
roe Lie<— BSI3KOCTb KOHTPO/ILHOIO rasa;

L * — BAA3KOCTb TOM/IMBHOrO rasa.

311 aBe hopmMynbl fOMKHBI UCMOMb30BaThCsA A5 pacyeta R ¢ HauxyAwuMm cueHapuem, T.e. [O/MKHO
YUnTbIBaTLCS 60/1ee BLICOKOE 3HAYEHue.

[oskHa 6bITb 3adMKcUMpoBaHa CKOpPOCTb YTEUKW rasa, BK/IYas CKOPOCTb MPOXOXAEHMSA rasa yepes
knanaH c6poca AaBneHus.

Ecnun ycTpoiicTBO cbpoca AaBfieHUst He BK/IKYEHO B UCMbITaHWe, HanpuMep, U3-3a 3afaHusa rucrepe-
3uca W gaBneHuns, To obuas ytedka bygeTt npefcTaBnsAaTb CO60M CyMMy yTeuyek O4HOro yCTpolicTBa copo-
ca AaBfieHUs Npy MakcUMasbHOM faBfieHUM Mojauyn TonavMBa W yTeuyek, MoslyYyeHHbIX B pesynbTate 3Toro
[aBneHus.

CKOpOCTb YTeUKM rasa, CKoOppeKkTnpoBaHHaa MO 3TaJIOHHbIM YyCNoOBUAM U TUNY ra3a YMHOXeHHasa Ha
1.5. fo/mkHa COOTBETCTBOBATb CKOPOCTY YTEUKU ra3a, YCTaHOB/IEHHON B AokyMeHTauumn (7.4).
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MpumeuyaHue — OXuAaeTCs, YTO NpPeLoOCTaB/EHVNe AaHHOW MHpopMaumn MoOXeT noTpe6oBaTbes A/1s
No/ib30BaTe/Isi KOHEYHOro NPOAYKTA B LiE/siX pacyeTa Heo6X0AMMON BEHTUASILUN.

5.4 NcnbiTaHUA B YCNOBUAX HOpMaﬂbHOﬁ aKkcnnyartayunn

HopmarnbHasa akcnsyartauma — 370 3Kcnayaraums MOAy/A TOMVBHBLIX 3/1IEMEHTOB B YCTaHOB/IEHHbIX
nNpou3BOANTENEM YC/TOBUAX €ro paboTbl, TakMX Kak:

- HOMUHabHbIV BbIXO4, MOLLHOCTY MO HaMPSHKEHUIO U CUe TOKa,;

- HOMVHabHbIV BbIXOA TEMNI0BOW 3HEPIrMM B yCTAHOB/IEHHOM Auana3oHe TeMnepaTtyp v TEMI0BOro no-
ToKa (ecnu npuMeHseTcs);

- HOMVHabHbIV TemMnepaTypHbIii AnanasoH MoAysA TOMMBHbLIX 3/1IEMEHTOB:

- HOMUHasbHBIA coCcTaB TONUBA,;

- HOMVHabHbIE NOTOKM aHOLHOW 1 KaTO4HOW cpej;

- HOMVHa bHbIE AMana3oHbl AaBMNEHNUS aHOAHBIX U KaTOAHbIX XUAKOCTER:

- CKOPOCTb M3MEHEHUA BbIXOAa MOLLHOCTW B npegenax HOMUHa/IbHbIX Anana3oHoB, onpefeneHHbIX B
cneundmkalmm NpoM3BOAUTENS.

[nsa TMNOBOro ucnbiTaHUss MOAY/b TOM/IMBHBLIX 3/1EMEHTOB A0/HKEH paboTaTb B HOPMasibHbIX YC/I0BU-
AX. ONpeAeNieHHbIX Bbille, A0 TeX Nop. noka He ByAeT AOCTUTHYTO COCTOSIHME TEN/I0BOr0 paBHOBECHS.

Heo6xoAnMO BbINOMHUTL U3MEPEHWNS CNeAyrlmMX napameTpoB M 3aperucTpupoBaTtb pesysbTaTbl B
[OKyMEeHTaLuK, ykazaHHol B 7.4. Takux Kak:

a) HanpshKeHue Ha BbiBOAE U3 MOAY/A TONIMBHbBIX 3/IEMEHTOB NPW NOJTHON Harpyske:

b) Temnepartypa (kOomniekTa TON/UBHbIX 3/IEMEHTOB, NMOBEPXHOCTU MOZAY/A TOM/IMBHBLIX 3/1EMEHTOB,
oKpyxatoLlei cpegpl);

c) fjaBneHve Tonmea B npegenax ot — 5% o + 5% unm £+ 1 kMa. B 3aBUCMMOCTU OT TOFO, YTO BbILLE:

d) pacxog TonnmBa B npegenax ot — 5% fo + 5%;

e) pacxof okucnutens B npegenax ot — 5% o ¢ 5%. rae npuMeHnMo;

0 paBneHve okucnutens B nepepgenax ot — 5% fo + 5% wm £ 1 kMa. B 3aBUCMMOCTU OT TOro, YTO
BbllLE, FAE MPUMEHMMO;

) Temnepartypbl oxnaxjalLero Bellectsa Ha BXo4e U Bbixoge (rae npyuMeHUMO);

h) pacxog oxnaxpgatolero BewecTBa (rae NpUMeHNMO);

i) paBneHve oxnaxgatoLlero BellecTsa Ha BXOAE W Bbixode (r4e NpuMeHMMO);

j) Nnepenag gasneHus TONaMBa U OKUCNTENS.

CooTBeTCTBME [0CTUTaeTCs, ec/v ANA BCEX U3MEPEHHbIX NapameTpoB N3MepeHHble Be/IMYMNHbI Haxo-
OATCA B npefesnax 3afaHHbIX Npon3BoguTenem BenuuH.

5.5 NcnbiTaHne Ha gonycTtumoe paboyee faBreHue

Mopynb TONMBHBLIX 3/IEMEHTOB AO/IXEH WCMbITbIBATLCA NPU MakCUMaslbHON MM MUHUMasbHOW pabo-
yeil TemnepaType, B 3aBUCMMOCTMN OT TOTO, Kakas U3 Hux 6onee HebnaronpusTHa.

B xofe aTOro vcnbiTaHNA CTOPOHbI TOMAMBA W BO3Ayxa MOAYNA TOMVBHBIX 3/1EMEHTOB MOryT ObITh
B3aVMOCBS3aHbl, €C/IM OHU UMEIT O4MHAKOBOE BHYTPEHHE AaBfieHUe B YC/I0BUSIX HOPMasIbHOW 3Kcniyarta-
umn. Ecnu moaynb TONAMBHBLIX 31€MEHTOB BK/OYaeT B cebs cUCTEMY OXNaxAeHus, aTa cucTeMa MoXeT
6bITb UCMbITaHa Ha NpeBbIleHVe faBNeHns O4HOBPEMEHHO U TEM Xe Croco6oM.

[laBneHne B Moayne TOM/UBHbLIX 3N1EMEHTOB (Kak aHOAHbIW, TakK U KaTOAHbIA KaHasbl) LO/MKHO HarHe-
TaTbCA NOCTENEHHO U NOAAEPXKMBATLCA Ha MOCTOSHHOM YPOBHE B TeueHue nepvofa He MeHee, YeM 1 MUWH,
[10 YPOBHSA 1 Ha YpOBHe Kak MVHUMYM B 1,3 pa3a 60/bLue, YeM X fonycTumoe paboyee faBneHue.

Ecnu moaynb TONAMBHBLIX 3/IEMEHTOB BKIKOYAET B cebs knanaH copoca faBNeHusi, ero MOXHo yopaTb
UNIN BbIKOYNTD.

[laHHOe ucnbiTaHne MOXeT NPOBOAMTLCS B TEHEHME UCMbITAHUS Ha YTeuKy rasa wuam HOpMasibHOro pa-
604ero ncnblTaHus, Npy ycroBux, YTO NapaMeTpbl UCNbITAHNA MOTYT ObITb JOCTUTHYTHI.

Ecnu ycnosusa ncnbiTaHnii (Temnepartypa) He MOryT 6biTb AOCTUMHYTbI, MOAY/b TOM/IMBHbLIX 3/1EMEHTOB
JO/MKEeH vcnbITbIBATLCA NPU TemnepaTtype cpefbl W Npu AONYCTUMOM paboyem AaBfeHun, YMHOXEHHOM
Ha 1.5.

Mopaynb TOM/UBHbLIX 3N1EMEHTOB HE AO/KEH AEMOHCTPMPOBATb MOPbLIBOB, paspyLUeHWd, MOCTOSHHOW
Aedopmauny AN UHbIX U3NYECKNX NOBPEXAEHWIA.
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5.6 VicnbiTaHne cucTtemMbl OXNaxeHUs Ha repMeTUYHOCTb Nojg AaBleHne

[laHHoe ucnbiTaHne [O/KHO MPOBOAUTLCA, NPU YCNIOBUW, YTO CUCTEMA OXJTaXAeHUs MOAynsa TOM/vB-
HbIX 3/IEMEHTOB He NpoxoAuna NPOBEPKY B XOfe WCMbITAHUS Ha repMeTUYHOCTb MpW A0NYyCTUMOM paboyem
AaBneHunu.

B cuctemy oxnaxgeHuss moayns TOM/MBHbLIX 3/1IEMEHTOB HarHetaeTcs faB/ieHne, KOTopoe npesbillaeT
Jonyctumoe pabouee gasneHne cucteMbl oxnaxaeHns B 1.3 pasa, koTopoe Aasnee JO/MKHO BblgepxnBaTb-
ca He MeHe 10 MuH.

Ecnu ycnosus ucnbiTaHua (TemnepaTypa) He MOryT 6bITb JOCTUTHYTLI, CUCTEMA OXNaXAEeHUs Jo/HKHA
6bITb MCMbITaHa NpU Temnepatype cpefbl U Npu AONYCTUMOM paboyem AaB/eHWU CUCTEMbl OXNTaXAEeHUS,
YMHOXeHHOM Ha 1.5 pasa.

Mo pe3ynbTaTamM UCNbITaHWI B CUCTEME HE AO/DKHbI UMETb MECTO paspbiBbl, pa3pyLUeHunsi, ocTaTouHas
fedopmanmsa uam uHble MexaHuyeckne nospexaeHvs. Ecnm B cucteme ncnosnb3yetca xugkoe paboyee Te-
N0. TO BO BpeMsA UCNbITaHNA He A0J/IXXHO ObITb €ro yTeuKu.

5.7 MOCTOsIHHbIE U KPATKOBPEMEHHbIE 31eKTpUYecKue Harpysku

B Tex cnyyasix ecnu npov3BoAMTENb YKasblBaeT 3/IEKTPUYECKME MapaMeTpbl B YC/IOBUSIX KpaTKoBpe-
MEHHOro pexumMa BO3AeNCTBUA, MOAY/b TOM/IMBHLIX 3/1IEMEHTOB AO/HKEH CTaGuIM3NPOBaTbCS MNP HOMWU-
Ha/IbHOM TOKe, flafiee 3HauyeHne Toka Heob6X0AMMO MOBLICUTL A0 YCTAHOBNEHHOTO HOMUHAJ/IBHOTO 3HAYEHWs
N yAepXMBaTb €e 3HauyeHue B npegeniax yCTaHOB/IEHHOIO NPOM3BOAMTENIEM KPaTKOBPEMEHHOTO UHTEpPBAa/IA
BPEMEHMN.

Mo pe3ynbTatam UCMbITAHUIA B CUCTEME HE LO/MKHO UMETb MECTO pPaspbiBbl, Pa3pyLLeHusi, ocTaTouHas
Aedopmanmsa uan UHble MexaHU4Yeckne NoBpeXaeHus.

5.8 VicnblTaHWe NOBbIWEHHbIM AaBleHneMm

Ecnn Moaynb TONMMBHBIX 3/1EMEHTOB MMEET YCTPONCTBO OrpaHUYeHunst faBneHus, To jaBieHne Heob-
XO4MMO HarHeTaTb NMOCTEMEHHO A0 BeNMYMHbI, KOTOpas NpeBblllaeT NOPOroBoe 3HayeHwe ANs yCcTpoicTea
orpaHuyeHus fasneHus. Mpu Heo6Xo4MMOCTU perynsiTop BXOAHOIO AaBfieHUss B MoAdyfne MoxeT 6biTb B
npowecce UCMNbITaHNA G/I0KMPOBaH WM MepeksiioveH Ha 06XOAHY NMHMID. MexaHusMm obecneyeHus 6es-
onacHocT npu cpabaTtbiBaHun obecneyuMBaeT CHUXEHME AaBNeHWs WA nepeBofuT MOAy/b TOM/IMBHbIX
3/1eMeHTOoB B 6e3onacHoe pabouyee COCTOSIHME.

B cnyyae KOHCTpyKUuW, fonyckatoLlleli yTeuky paboyero Tena A0 NOMOMKW, aHHOE UCMbITaHUE MOXEeT
npegycmarpusaTtb paspylueHne obpasua v MOXeT BbIMOMHATLCA B COOTBETCTBMM € 5.13. Pe3ynbTartbl yka-
3aHHOIO WCNbITAHNA AO/MKHbI NPEACTaBAATLCSA 3aKas3uuKy, BbINOHAKLEMY BCTpanBaHue MOAyNns B 06LLyt0
cuctemy. Kpome TOro, 3akasumka Heo6xofuMMo npovHgopmMupoBaTb 060 BCeX NOTEHUMAIbHO MMEHLLMXCA
OnacHoCTAX.

5.9 VicnbiTaHne AnaneKTpuka Ha 3/1eKTPUYECKY0 NPOYHOCTb

Mogynn TONAMBHLIX 3/IEMEHTOB MOTYT NPOU3BOAUTLCA B COOTBETCTBUW C ABYMS Pa3HbIMU KOHCTPYK-
LuuaMun:

a) BCTPOEHHbI 610K

b) BCTpanBaeMblii 6/10K.

B cnyyae KOHCTPYKUWMW @), UCMbITaHWE ANINEKTPUKA HA NPOYHOCTb HE MPUMEHAETCS, KOHTPOAMpyeTcs
TOJIbKO HanpskeHne pasoMKHYTOro KOHTypa.

B cnyyae KOHCTPyKUMM b). UCNblTaHWe AM3NIEKTPUKA HA INEKTPUYECKYH0 MPOYHOCTb NPOBOAUTCA MNpu
paboyeil TemnepaTtype C ydyeToM napameTpoB paboyero Tena cucTembl oxnaxaeHus. Ecnn pabota mogyns
TOM/IMBHbIX 3/IEMEHTOB HE MOXET NOoAAEepXMBaTbCA B AnanasoHe pabounx Temnepatyp, TO UCMbITaHue au-
3/1eKTpMKa J0/MKHO NPOBOAMTLCA MNPV MakCMMasIbHOW A0NYCTMMOW TeMmnepaTtype, 1 aTa Temnepartypa fO/X-
Ha 6blTb AOKYMEHTa/IbHO 3adhvKcupoBaHa. Mpu ncnbiTaHny AN3NEKTPUKa Ha NOMHOCTbI0 COBPaHHOM Moayre
TOM/IMBHbLIX 3/IEMEHTOB, OH OTCOEAMHSIETCA OT 3/IEKTPUYECKOW Lenn NUTaHUA W BEHTUNPYETCS NpoAyBOY-
HbIM ras3oMm. VicnblTaTtesibHOe HanpsXeHue A0/MKHO nojaBaTbCA Ha TOKOBOAYLUME 3/IEMEHTbI KOHCTPYKLMUN 1
mMeTafiimyeckne Aetansamu, He npefHasHayeHHble AN paboTbl NOA HanpsXKeHnem. VicnbiTaHue [OHKHO
NPOBOANTLCA C HaMPSHXKEHWEM MOCTOAHHOrO IM60 NEePEeMEHHOr0 ToKa CUHYCOMAANIbHOW (DOPMbI C YacTOTOW
oT 45 'y fo 62 Iy. HanpsixeHne [O/MKHO NOBLILATLCS MOCTENEHHO A0 3aAaHHOW BeNMYMHbI U fanee Bbl-
[epXnBaTbCa Kak MUHUMYM B TedeHune 5 c. Pe3ynbTatbl SIBAAIOTCA NpuemaemMbiMu, ecnv He Habnwogaetcs
npo6os AnanekTpmka. TOK yTeUKN HE AO/KEH MpeBblllaTh 3HaYeHUs 1 MA. YMHOXEHHOrO Ha OTHOLLUEHWE UC-
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NbITaTENIbHOTO HANPSHKEHNSA K HANPSHXKEHNID Pa3OMKHYTOro KOHTypa. Ecnu ata BenMumHa He MOXeT 6bITb f,0-
CTUTHYT@. TO MOMYyYEeHHble pe3yNibTaTbl UCMbITAHUA AO/MKHbI ObiTb COOOGLLEHbI 3aKa3uuky, BbIMOHALLEMY
BCTpamBaHue MoAyns B 06Ly0 cucTeMy. 3akasuuk, BbIMOSHAILWMIA BCTpamBaHue mMoayns B 06LLyk cucTe-
My. [LO/XEH 06eCNeYnTb CHUXKEHNE BEPOATHOCTM BO3HUKHOBEHUS NOC/EeYHOWMX ONaCHOCTEN.

MpumeyaHne — B 3aBUCUMOCTM OT YC/IOBUI MOC/EAYIOLEr0 NPUMEHEHNS, MOXET NOTPe6oBaTbCA Npo-
LO/DKUTENIbHOCTL UCTILITaHWS!, NPEBbILAOWAsA 5 CEKyHA,

McnbiTaTenbHble HaNpsXeHus O0/1XKHbl COOTBETCTBOBATL 3HAYEHUAM, yKa3aHHbIM B Taﬁl’lVILl,e 1

Tab6nwnya 1— HanpshkeHus gns ucnbiTaHns NnpoyHocTy ananektpuka (EN 50178)

KoroHka 2 KornoHka 3
VicrbIraresisHoe HarnpsbkeHve, NepeveH-  VicnibimaresisHoe HanpsbkeHvie, nepemMeHHor Wi rno-
HOIO W MOCTOSIHHOIO TOKa, [ UCTbl CTOSIHHOO TOKa, /151 UCTIbITaHU MEXTy KOHTypam/
TaHA/ KOHTYPOB 3/IEKTPHECKVIX LiEMeit ¢ SIEKTPUHECKON LIEN/ 1 AOCTYINHO MOBEPXHOCTHIO

KoroHka 1 o >
Harpspierie o0 OCHOBHOIA VBO/ALMEN 1 3ALLYTHOMO Pas: (TOKOHCPOBOASALLME WM TOKOMPOBOZSALLYIE, HO He
PasoMKHy [eneHusi NOACOEMHEHHbIE K 3aLLUTHOMY 3a3eMIEHIH0)
MepemeHHbIA ToK MocTosHHb I lMepeveHHbIA ToK o
cpeaHexBaapaTHHoe TOK cpeaHexBaapaTHoe rbCTOH:gIbI/I ToK
3HaueHvie (KB) B 3HaueHvie (kB)
55(b2B=71B 0.35 05 0.35 0.5
1002B=141 B 05 0.7 0.7 1.0
15CK2 B =212 B 0.8 11 13 1.8
230v2B =325B 11 16 18 25
300v2B=424 B 12 1.7 2.2 31
400\2 B =566 B 135 19 2.6 37
600v2 B =849 B 1.65 2.3 35 5.0
69CK2B =976 B 18 25 3.8 5.4
N<2 KB = 141 kB 2.25 32 5.0 71
15V2kB =2.12 kB 3.0 4.2 6.4 91
3\2 kB =4.24 B 5.25 74 11.2 15.8
6.2 kB =8.4 kB 9.75 13.8 175 24.8
10V2 kB = 14.14 kB 1575 22.3 34.0 481
MpumeuvaHune — BoBcemagnanasoHe gonNyckaeTcsl MHTEPROAALMS.

5.10 WcnblTaHne Ha neponaf faBneHus

Ons Mogyneii TON/IMBHBLIX 3/1EMEHTOB, KOTOPbIE MMET pasHble kaHasbl A1 aHoA4a W KaTofda BHYTpPU
MofZynsl, NPUMEHSIETCA UCTbITaHMe Ha Nepenaj AaBneHus. Mofy/nb TOMMBHLIX 3/IEMEHTOB AO/HKEH UMETb
MaKCUMasIbHYI0 WM MUHUMa/IbHYIO pabouyio TemnepaTypy, B 3aBMCMMOCTU OT TOrO, Kakas U3 Hux 6osnee
He6naronpusaTHa. B MOAyNb TOM/IMBHLIX 3/1EMEHTOB AO/DKEH NOCTeNeHHO HarHeTaTbCs COOTBETCTBYHOL Ui
ras, KoTopblii JO/KEH PUKCMPYETCS B KaHanax aHo4a v katofa B TEYEHVE He MeHee 1 MVH, Npy 3TOM nepe-
najg AaBneHvst Jo/mkeH B 1.3 pasa npeBblwaTbh JoNycTUMbIA nepenag paboyero gaenexus. Ecnu ycnosusi
UCMbITAHUSA He MOTYT GbITb JOCTUMHYTHI, MOAY/b TOM/IMBHLIX 3/1IEMEHTOB MOXET WUCMbITbIBATLCA NpY Temne-
paType okpyxarwlleii cpeabl, Npu 3TOM Nepenag AaBfeHust JOMKeH 6biTb B 1.5 (He MeHee) pasa Bbllle A0-
nycTuMoro pa6oyero faBiEHNS.

MIHTEHCUBHOCTb YTEeUkM [O/XHA U3MepPSATLCS B XOA4e UCMbITaHWUsI HEeNPepbIBHO, HANpUMep, C NOMOLLbI0
pacxofomMepa. Ecnv 3To HEBO3MOXHO, TO pe3y/bTaTbl A0/KHbI DUKCMPOBATLCS 40 U NOC/e nofjayun AaBre-
HUSA NPV ONYCTUMOM Mepenaje X BeIMUMH.

Mo pe3ynbTaram WUCMbITaHUl B CUCTEME HE JO/MKHbI UMETb MECTO paspbiBbl, pa3pyLleHus, ocTaTouHas
ZJedopmaLnst UK MHble MexaHUYeckue NoBpexaeHns. Ecnu B cucTeMe MCnosb3yeTes Xuakoe paboyee Te-
J10. TO BO BPEMSI UCTbITAHWSA HE AO/MKHO ObITh €10 YyTEUYKU.MIHTEHCMBHOCTb YTEUKM MeXAy MOOCTAMU aHoAa
¥ KaTofa He A0/HKHA YBENMUMBATLCS B pe3ynbTaTe 4aHHOro UCMbITaHUS U Ao/XHA 6biTb B Npejenax Tpe6o-
BaHWii. YCTAHOBNEHHBLIX NPOM3BOAUTENIEM MOAYSS, AN ONpeAeeHHbIX TeMNepaTypHbIX YCNOBUA UcCMbiTa-
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HUA. VI3mepeHuns nocsie HarHeTaHnsa AaB/ieHUA He OOJ/DKHbI OTK/IOHATLCA OT HayaslbHbIX pe3y/bTaToB 6onee
4yeM Ha BeJ/IMYNUHY TOYHOCTHN I'IpI/IGODOB n nposepquon CXeMbl. [laHHOe UCnbITaHWe MOXET He NPOoBOAUTLCA,
€C/IN KOHCTPYKUMA He npeanonaraeT okasaHua 136bITOYHOTO nepenaja gaBneHNA Ha 3N1IEMEHThI.

5.11 WcnbiTaHne Ha yTeuky rasa (MoBTOpHOe)

Mogynb TONAVBHBLIX 3/1EMEHTOB AO/HKEH MPOATUM MOBTOPHOE MUCMbITaHMEe Ha yTeyky 6e3 npepsapu-
TeNbHOW MOArOTOBKM O0ObEKTa, CBA3AHHOIO C AOBELEHMEM €ro A0 COOTBETCTBYHOLMX MapamMeTpoB, HO Npu
TeX Xe yC/I0BUAX UCMbITaHUA, KOTOPble onpeaeneHsl B 5.3.

WNHTEHCMBHOCTb YTEYKM ra3a He [O/KHA MpeBbllaTb 3HAYEeHWN, yKa3aHHbIX MPOV3BOAWUTENEM, U He
[O/KHa u3MeHsATbes 6onee yem Ha 10 % HavyasbHON BEAWYUHBI, UK HA 5 cM3IMUH, B 3aBUCUMOCTHU OT TOrO,
41O 6osibLUe.

5.12 WcnbiTaHnsa B YC/IOBUAX HOpMasbHOM akcnayaTayum (MOBTOpPHOE)

McnblTaHns B yCNOBUSIX HOPMasbHOW akcnayaTaumMn npoBoAAaTCS NOBTOPHO B COOTBETCTBMU C Tpebo-
BaHWAMYU onpegeneHHbiM B 5.3. 3apernctpupoBaHHble N3MepeHus [0/KHbI ObiTb B NpeAenax HOMUHaNbHbIX
OTK/TOHEHWIA, B COOTBETCTBUU C TpeboBaHusamu 5.3.

5.13 VicnblTaHMe Ha HanymMe KOHLUEeHTpaLuun roproymx BewecTs

[laHHOe ncnblTaHne NPUMEHUMO TO/IbKO K YCTPOWCTBAM COAepXalinm Kopnyc (060/04Ky), C BCTPOEH-
HbIMW CUCTEMaMW BEHTUNSALMM U NPOAYBKM, paboyas TemnepaTtypa KOTOpbIX AO/DKHA ObiTb HWXe Temnepa-
Typbl CAMOBOCM/IaMEHEHNS TOPIOYEro rasa.

MapameTpbl CUCTEM BEHTUNALUN 1N NMPOAYBKM ONpefensarnTca B 3aBUCMMOCTU OT XapaKTepucTuk n Tpe-
60BaHNIi. YCTAHOBMIEHHbIX AN MOAYNA TOMMBHBLIX 3/1EMEHTOB. [laHHOe uchbiTaHue onpejenseT Makcu-
MasibHYH KOHLIEHTpaLuio roproyero rasa BHyTpY 060/104KM MOAY/SA MpU 3KCnyaTtauun B HOPMasbHbIX YC/10-
BUAX.

Mopynb TONMMBHbLIX 3/1EMEHTOB [0/DKEH 3KCMyaTtupoBaTbCA B Npefefniax HOMWHANbHOTO Temnepa-
TYPHOIO pexuma A0 Tex Nop. fnoka He 6yAeT AOCTWUrHYTbl YC/OBMS TEMIOBOrO paBHOBecus. VcnbiTaHue
A0/DKHO BbINO/HATBCA NpU 6apOMeTpI/ILIECK0M AaBNneHnn Ha ncnbiTatenbHom CTaHUun B yCnoBuAX OTCYT-
CTBUSI BHECUCTEMHbIX BEHTU/ISILUOHHbIX NOTOKOB.

[ns 060104kM MOAYNA TOM/IMBHbIX 3/IEMEHTOB [0O/HKHA 3a[aBaTbCs CKOPOCTb BEHTWIALUN B COOTBET-
cTBumK ¢ 7.4.

HeobxoanMo npoBefeHUe 4YeTblpex U3MepeHuii Ha PacCTOSIHUM OT UCTOYHUKA MPOAYBKM WM TOYeK
BbIMyCKa BEHTUMSILMOHHbIX ra30B TakMuM 06pa3oM, YTOObl M3MepeHHast KOHLEHTpauus BO3ropaHusi OTHOCK-
nacb ckopee k 060/104Ke, YeM K MUCTOUYHMKY MPOAYBKY.

McnblTaHne f0MKHO NPOAoMXaTbCs A0 TeX Mop. Noka B pesynbTare YeTblpex U3MepeHuit noapss He
6y[leT yCTaHOB/EHO, YTO NOBbIWEHNE KOHLEHTPALMN FrOplYMX ra3oB He MpeBbIAET CpefHee U3 yeTblpex
n3mepeHuii 6onee yem Ha 5 %.

BpeMeHHOl MHTEpBaN MeXay 3MepeHnsaMn AO/MKEH ObiTb He MeHbLle 30 MUH.

VcnbiTaHne fOMKHO BbINOSHATLCA Kak MMHUMYM ABa pasa.

McnbiTaHne cumTaeTca NPONAEHHbIM, €CNN KOHLEHTpauus ropioymnx rasoB cocTaBnsieT MeHblue 25%
HWXHEro npegena BocnnaMeHseMocTn. Ecnn koHueHTpauusa npesblwaet 25 % HUxXHero npegena socnna-
MEHSIEMOCTU, NPUMEHSAIOTCS NoNoXeHus 4.2.9.

5.14 VicnbiTaHUs B YCIOBUAX HeELWTaTHbIX CUTyaLunii

5.14.1 O6uwue TpeboBaHMS

Llenbio TMNOBbLIX MCMbITAHW B HELITATHLIX YC/IOBMAX 3KCNyaTauum sBASETCA AeMOHCTpauusa OTKIo-
HEeHW OT HOPMasbHbIX YCMOBUIA 3KCNyaTauun, KOTOpble MOTYT MMeTb MEeCcTo, He NMPMBOASAT K OMacHOCTU
WU NOBPEXAEHWNIO MOAYNS TOMMBHbIX 3/1EMEHTOB CHApYXMW. M3-3a aHOMasbHbIX YC/OBUIA 3Kcnyataumum
3TU WCMNbITAHWSA MOTYT MOBJMIEYb PaspyEHNs, U OHU AOJIKHbI BbINOMHATLCA NOCAE CTAHAAPTHLIX TUMOBbIX
ncnbiTaHuii. MOXHO TakXe NPOBOAUTb 3TN WCMbITAHWSA Ha Cybmofayne TOM/MBHbIX 3/1IEMEHTOB, KOTOpblE BY-
JyT COOTBETCTBOBaTb XapakTepucTukam npoToTuna. llocnefoBaTeslbHOCTb MCMbITAHWA Ha HelwlTaTHble
YCNOBUSI MOXET ObITb OPUTMHAJILHON ANA KaXKAOro TUNa Moy TONAMBHbLIX 3/IEMEHTOB U A0/KHA onpeje-
NATLCA C y4eTOM BO3pacTaHUsi BEPOSITHOCTY paspylleHns B pe3yfbTaTe NpoBeAeHUs 06pasLoB.

McnbiTaHUA Ha HelwTaTHble YCI0BUS JO/MKHbI BbINOMHATLCA HA UCMbITaTe/lbHOM 060pYyA0BaHNK, WUc-
nonb3yemMoM A/t TUNOBbLIX WUCNbITaHWiA. B ncnbliTaTenbHoe 060pyAoOBaHNe MOTYT BHOCUTLCSI M3MEHEHWs,
4YTO6bI ,OBUTHLCA OXKMAAEMbIX HELUTATHBLIX YCNOBUIA.
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B npouecce ucnbiTaHnii HEO6XOAMMO perncTpupoBaTb MakcMManbHas TeMnepaTypy UCMbITbIBAEMOTO
obpasua. Ecnm ata TemnepaTtypa npesblillaeT 3HaYEHWUs, MMEeloLMe MeCTO B HOPMAasibHbIX YC/IOBUSAX 3KC-
nayaraumm, T0 3TO A0/KHO ObITb 4OBEAEHO [0 3aKa3ynka B yCTAHOB/IEHHOM MOPSAKE.

Pexum oTkasza MOAyns TOMAMBHbBIX 3M1IEMEHTOB He AO/HKEH NpeAcTaBnATb ONAacHOCTb AN1A Noael unn
Bbl3blBaTb MOBPEXAeHWs 3a npeaenamm Mofyns TOM/IMBHLIX 3/1eMEHTOB, Kak ykasaHo B 5.14.1 — 5.14.6 ansa
pasHbIX CLeHapvieB HeluTaTHbIX YCNOBWiA. 3alimTa OT HelTaTHbIX YC/I0BUIA MOXeT npefocTaBnAaTbCcs b0
3a cyeT cpabaTbiBaHUSA OpPraHoB ynpaBieHus 3aluToin Moayns TOM/IMBHbLIX 31IEMEHTOB WK 3a cuyeT cpaba-
TbiBAHUA 3alUUTHLIX MEeXaHUM3MOB, KOTOPOe MNPOUCXOAUT MO pesyfbTaTtam KOHeyHoro npumeHexHus. B no-
cnefiHem cnydvae fo/mkHa OblTb NpefocTaBneHa AOKyMeHTauus, npefocreperawlian 3akasynka BCTpavBa-
IOLLEero MoAynb TOM/IMBHbLIX 3/1EMEHTOB B CUCTEMY, O HEO6XOAMMOCTM W TUMe NpefoCcTaBASEeMON 3aliuTbl.
Ecnu vcnbiTatenbHblii 06pasel, NoBpexeH B XOA4e UCMbITAHWIA Ha HelwTaTHble YCNoBUSA, HEOBXO0AVMO Bbl-
NONHWTb Cnefylolmne UCMbITaHUS, UCNOMb3YA WUCMbITaTe/bHbIA 06pasel, KOTOPbIA yxe npolen TUnosble
ncnblTaHnsa no 5.3.

Ecnn mogynb TON/IMBHBLIX 3/IEMEHTOB OTK/MHOYAETCA M3-3a CHUXEHUA XapakKTepucTuk No npownssoau-
TenbHOCTN (6e3 BKNOYEHUA YHKLMA CUCTEMbI YNpaB/ieHWsa OMacHOW cuTyauuein), TO WChbiTaHue A0/HKHO
6bITb MPOBEAEHO MOBTOPHO «B 06X0A4» YyKaszaHHOW (DYHKLMW, HO MPWU YCMOBUWM COXpaHeHus GesonacHoCTu
[OMKHbI ObITb 06ecrneyeHbl Ha Heo6Xo0AMMOM YpOBHE, C TEM YTOObl BHOBb MPUMEHEHHas UchbITaTeslbHas
TEXHOMI0rMA OTK/IYana npouecc 40 Toro, Kak CAyuyutcsa kakas-nm6o onacHas cutyauus.

5.14.2 VicnbiTaHWe Ha HeJoCTaToOYHY nogady Tonamea

Mopaynb TONMMBHbLIX 3/1IEMEHTOB NPU MPOBEAEHUN WCMbITAHWIA A0/MKEH paboTatb C HOMUHA/IbHON
Harpyskoi npu HopmasibHbIX paboynx xapakTepucTukax Ao AOCTWXKEHUSA CTabunbHOro coctosHus. Ans Toro,
4yTo6bl CO34aTb pexuM paboTbl C HEAOCTATOYHOW BENMYMHON nojauyn TOM/MBa, €ro pacxon Heo6xo4uMmo
CHU3UTb A0 3HAYeHusl, KOTOpoe NpeAcTaBnAsAeT HauXyALW WA cueHapuii MCXoAa U3 OLEeHKU PUCKOB, Npou3Be-
[JEeHHbIX NPon3BoOAUTENEM MOAY/A TOM/IMBHbLIX 3/1eMEHTOB. CUCTEMA CNEXEHUSA 3a HanpsKeHWeMm 3/1eKTpu-
4YecKoro Toka NMbo gpyras cuctema 6e3onacHoCTV fo/mkHa obecneunTb Nodavy curHana, KoTopblli JO/MKEH
MHMLMMPpOBaTb Nepexos mMoAyns TONJMBHLIX 3/1IEMEHTOB B 6e30MacHOe COCTOsIHWE [0 TOro, Kak oyayT Ao-
CTUTHYTbI ONacHble YCOBUA.

5.14.3 VicnbiTaHNe Ha HeAOCTaTo4YHY nojavy kucnopogal/okmcanmtens

Moaynb TONMMBHbLIX 3/1IEMEHTOB NPV MPOBEAEHUN MUCMbITAHWIA A0/MKEH paboTatb C HOMUHAsIbHOW
Harpyskoi npu HopMasibHbIX pabounx xapakTepucTukax A0 AOCTVKEHUSA CTabunbHOro coctosHus. Ans Toro,
4YTOO6bI CO34aTh PeXNM paboTbl C HEAOCTATOUYHON BEMUYMHON Nofaun OKUC/IMTENS, ero pacxos Heo6xo4Mmo
CHU3WTb A0 3HAYeHWs, KOTOpoe NpeacTaBNsAeT HauXyALWniA cueHapuii UICX0AA U3 OLLeHKU PUCKOB, Npou3Be-
[JEHHbIX NMPou3BoAMTENIEM MOAYA TOM/IMBHbLIX 3/1eMEHTOB. CUCTEMA CNEXEHUA 38 HanpsXXeHUEM 3/1eKTpu-
4YecKoro Toka, Mbo apyras cuctema 6e30nacHOCTM J0/MKHA obecneyunTb Nofavy curHana, KoTopblii JO/MKEH
MHULMMPOBAaTb Nepexos mMoAyns TOMJMBHLIX 3/1IEMEHTOB B 6e30MacHOe COCTOsIHWE [0 TOro, Kak oyayT fo-
CTUTHYTbI OMacHbIe YC/I0BUS.

5.14.4 VicnbiTaHNWe Ha KOPOTKOe 3aMblkaHune

Moaynb TONAWBHbLIX 3/IEMEHTOB NPU NPOBEAEHUN MUCMbITAHWIA A0/MKEH paboTatb C HOMWHASIbHOW
Harpyskoin npy HOpMmasbHbIX pabounmx xapakTepucTukax A0 AOCTUXEHWUS CTabunbHOro cocTtosiHna. B npo-
Lecce MCNbiTaHW MeXAy NOMOXUTEsbHbIM W OoTpuuaTeNibHbIM MlCcaMu MOAyNAs TONAMBHLIX 3/1EMEHTOB
NPOU3BOAAT 3aMblkaHWe C MUHWMa/IbHbIM COMPOTUB/IEHUEM, U UHULUNPYETCA MHAYKTUBHOCTbL C MOMOLLLIO
COOTBETCTBYIOLLEr0 BblKAOYaTeNs 60/bLLIOr0 ToKa. TOK M HanpshkeHre KOPOTKOro 3amblKaHWs A0/MKHbI ObITb
M3MepeHbl C NMOMOLLbI COOTBETCTBYIOLWNX CPEACTB, Hanpumep, ¢ MOMOLLbIO NpeaBapuTenbHO cpabaTtbiBa-
IOLLLEro YCTPOCTBA OTCMEXUBAHUS UMMYNbCHOTO TOKA WM UMMY/bCHOTO HAaMpshKeHUsi, KoTopble GyayT u3me-
pSATb 06€ BeNnUMHbI. TN faHHble J0/DKHbI NPefoCTaBNATLCA 3akasynky, BCTpavBaloLwemy Moay b B 06LLYI0
CUCTEMY BMECTe C OMMCaHNeM COMyTCTBYIOLLMX OMacHOCTEA.

McnbiTaHne Ha KOpPOTKOE 3amblkaHMe MOXEeT BbIMOMHATLCA Ha MacliTabupyemoli mogenu mogyns c
nocnegyowmm pacyeTom AN nosHomacwTabHoro npogykra.

5.14.5 VicnbiTaHUe Ha HeJocTaTOUYHOe/HencnpaBHoOe oxaxaeHne

Ha yctaHoBuBLEMCS pexume paboTbl MOAYNS TOMAMBHbLIX 3/1EMEHTOB, COOTBETCTBYIOLLEr0O MakCu-
MasibHOMY MOTOKY OX/JlaxJalolero xaajareHta, ecny oH oTAeneH OT OKUC/IUTEeNs, ocTaHaB/IMBaeTCcsa noja-
Yya xnafjareHTa ana uMmutauuy otkasa CUCTEMbl OXaxaeHus. Moy b TOMIMBHbIX 3/1IEMEHTOB:

- paboTaeT B TeyeHve JONYCTUMOro NPou3BOAMTENEM NEpUofa BPEMEHU NOC/e OTKIYEHUS nojayn
xnafareHTa,

- OTK/0YaeTCcs 40 AOCTMXKEHMA pabodeli TemnepaTypbl Y3/10B MOAYNS;
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- paboTaeT 40 Tex Nop noka He 6yaeT NogaH CuUrHas, npefHasHauvyeHHbl AN MHULUMUMPOBAHUSA nepe-
Xo4a MOAyNs TOM/MBHbLIX 3/1IEMEHTOB B 6e30MacHOe COCTOsIHME A0 TOro, kak 6yayT AOCTUrHYThbl OnacHble
yCnoBuS.

5.14.6 WcnbiTaHue cuUcCTeMbl OTCNEXWBAHUA B3auUMHOINO MNPOHWKHOBEHMUS ra3oB (KpoccoBep
rasos)

[aHHoe vcnbiTaHe NPYMEeHSIeTCS TO/IbKO K MOAYNSAM TOM/IMBHbLIX 3/1EMEHTOB C CUCTEMOW OTC/eXnBa-
HUsA. Ecnv B3aMMHOE MPOHMKHOBEHWE aHOAHbIX W KaTOA4HbIX ras3oB MPMBOAMT K ONacHbIM YC/OBUSAM, OHO
[O/HKHO MOCTOSAHHO OTC/IEXMBATLCA C MOMOLLbI YCTPOMCTBA M3MEPSIIOLWLET0 HamnpshkeHWe 3fieMeHTa uam
aHas/lorM4yHoOro cpefcTea, KOTOPoe NepeBoAMT MOAY b TOM/IMBHBLIX 3/IEMEHTOB B 6@30MacHOe COCTOsIHME.

VcnbiTaHne AO0/MKHO NPOU3BOAMTLCS B HOPMasibHbIX PabouMx YCcnoBusx. KpoccoBep MOXET y4uuTbl-
BaTbCA MyTeM U3MEPEHUSA NafleHUs OTC/IEXUBAEMOro HanpsXXeHUA 3/IEMEHTa HMXe HVXKHEero nopora oTk/to-
yeHus. [laHHas npouefypa AO/HKHA NOBTOPATLCS Kak MUHUMYM C 2% NpOU3BOSIEHO BbiGpaHHbLIX KaHasoB
OTCNEXMNBaHUSA HanpsXeHnsa afieMeHTa.

MpumeyvaHnsa

1 370 MOXHO caenatb, UCNOMb3YA pasfennTeNlb HanNpsHKEHUs MeXAy BbIBOAAMU 3/1EMEHTA HaNPSXEHUA U BXO-
[IOM YCTPOIACTBa OTCNEXMBAHWNA 3/1EMEHTA HaNPshKeHWsl. HU3KOBOJLbTHBIV PE3NCTOpP pasfenuTenis HanpsXKeHUs MOXEeT
6bITb NOTEHLMOMETPOM, C MOMOLLbLID KOTOPOro HanpshkeHue MOCTENeHHO MOHMXaeTcs A0 Tex Mop. noka He 6yaeT fo-
CTUrHYTO COCTOSIHNE OTK/THOUEHMS.

2 BHYTpUW TONIMBHOIO 31eMeHTa MOXeT UMeTb MecTo obpaTHas peakuus UM CoCcTOsHWE 3N1eKTpPoaM3a, ecnu no-
JaeTca M3bbITOYHOE HanpshkeHue, Hanpumep, n3—3a oTkasa CUCTEeMbl. DTO MOXET NPUBECTU K 06pa3oBaHuio Bofoposa
1 KNCNOPOAA, YTO MOXET NpeAcTaBNAaTb ONaCHOCTb.

5.14.7 MpoBepka yukna samepsaHus/oTtanBaHus

[aHHoe ucnbiTaHne NPUMEHSIETCS TOSIbKO K MOAYNSIM TOM/IMBHbLIX 3/IEMEHTOB C MOMMMEPHON MeM-
6paHoin (PEFC), npegHa3HayYeHHbIX 45 SKCnayaTaumMmn B yCI0BMAX OTpULLaTeIbHbIX TeMNepaTyp.

Mocne paboTbl B HOpMasbHbIX YCNOBUAX NPY YCTAHOBUBLUEMCS peXnMe MoAynb TOMNUBHbLIX 3M1eMeH-
TOB [0O/IXEH OblTb OTK/OYEH. [lanee MoAy/b TOM/IMBHbIX 3/1IEMEHTOB 3aMOPaXXMBAETCA NPU CaMOil HU3KOI
TemnepaType OKpyxaloLei cpefbl, yCTaHOB/IEHHOW npou3soauTenem. Mocne 3amMopaxunBaHusi YCTPONCTBO
nofBepraeTcs OTTaMBaHUIO B COOTBETCTBUM C WHCTPYKUWEN MNPOU3BOAUTENS, A0 TeMnepaTypbl He Huxe
10°C. JaHHblii UuKN 3amep3aHusi/oTTavBaHNa NOBTOpsSeTCcA AecsATb pa3. o OKOHYaHWM UMKIOoB 3amep3a-
Hus/oTTanBaHua MPOBOANTCA UCTbITAHWE Ha YTEUKY rasa.

MpumeuvaHue — B cnyyae, ecnu [OCTOBEPHOCTb PE3yNbTATOB UCMbITAHUS HE MOABEPTHYTCA COMHEHUIO,
BO3MOXHO B MPOLLECCE WCMbITaHWiA yopaTb TEPMOU30ALMIO C MOAY/el TOMIMBHBIX 3/IEMEHTOB, YTOGbI YMEHBLUNTL Bpe-
Ms LIMK/1a 3aMep3aHus|'oTTanBaHus.

6 CTaHAapTHble UCNbITaHNA

6.1 Obwas nHopmayms

CTaHAapTHble UCNbITaHUA AO0/KHbI BbINONHATLCA HA UCMbITATE/IbBHOM OGODyAOBaHMM, mMmoaennpyouiem
pa60Ty CNUCTEMY TONJIMBHbLIX 3/IEMEHTOB, C LEesiblo NonyvyeHus HE‘06XOLI,VIMbIX yC}'IOBVIVI aKkcnnyaTtaumm. Peko-
MeHAYeTCA BbINONHATbL CTaHAapTHbIE WCMbITaHUA B NOpsAAKe, ONMCaHHOM Hwxe. Ecnn cTaHgapTHblIe UCMbl-
TaHNA HavyMHalTCA C BbINO/IHEHNA Npoueaypbl 3anycka moayna B pa60Ty N NpoAo/KarTCcA A0 AOCTUXEHUA
COOTBETCTBYHOLWUX nokasaTesnei, To Bce pa60LW|e XapakTepucTtnkn moayna Ao/1KHbl COOTBETCTBOBaTb 3Ha-
YEeHUAM. YCTaHOBJ/IEHHbIM 3aBOAOM W3rotoBuTE/IeM. B NpoTUBHOM crydyae MOAy/b TOM/IMBHbLIX 3/IEMEHTOB
O0/DKEeH NUHTerpnupoBaTtbCA B CUCTEMY TOMNJ/IMBHbIX 3/IEMEHTOB UM B aHa/I0N'M4yHYy0 CUCTEMY, KakK onpeaesieHo
HWXe, a npoueaypa nycka 6y,u,eT BbIMNOJ/IHATLCA B COOTBETCTBUN C VIHCprKU,VIeVI nponssoanuTensa ¢ Tem. 4To-
6bl MOAy/lb TOMJIMBHbIX 3/IEMEHTOB COOTBETCTBOBas1 paGOLWIM yCnoBusiM, KOTOpble YCTaHOB/IEHbI AN1A YKa-
3aHHbIX HNXe CTaHAapPTHbIX UCMbITaHWIA. MpepycmatpusatoTca crefyrowme ctaHgapTHbIe UCMbITaHUSA.

6.2 VicnbiTaHne Ha rasoHenpoHunyaemMocCTb

VcnbiTaHne Ha ra3oHenpoHULaemMocCTb A0/IKHO BbINONHATLCA Ha BCeX U3AeNnax roToBOA npoaykuun.
VicnbiTaHne Ha ra3oHenpoHMULaemMoCTb [OJ/IXHO BbINOMHATLCA MpuU Temneparype Opr)KaIOUJ,EVI cpedbl Ha
BCEX CTblKaX N COegNHEHNAX KOMIMOHEHTOB NOA Harpy3K0|7|, C ucnosb3oBaHNeEM AeTekTopa yTeyek XNAKoCTU.
MNpy ncnonbL3oBaHMM MakcMMasibHOro pa6oqero [AaBNeHUss B COOTBETCTBUM C yKa3aHHbIM B 3.16 npu Hop-
MasibHOM Temneparype He AO/KHbI UMETb MECTO My3bIPbKOB rasa. VcnbiTaHue [0/IHKHO NPOBOAUTLCA MpU
BeJ/In4YnHe HOMUHa/IbHOro pa6oqer0 AaBneHus, yMHO)KeHHOVI B 1.5 pasa.
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6.3 lcnblTaHUA AU3NeKkTpuka

WcnbiTaHne Ha AM3MEKTPUYECKYI0 NPOYHOCTb [O/MKHO BbINOMHATLCA HA BCEX U3JENUsiX TOTOBOW Npo-
Z4yKUMM B COOTBETCTBUM C TPeOOBaHUSAMU YCTaHOBAEHHbIMW B 5.9. Npu NpofoxuTenbHocTM — 1 ¢ B ycno-
BUSIX HOPMasbHOW Temneparype.

MpnmeyaHne — B 3aBUCYMOCTU OT KOHEYHOTO NPUMEHEHNS, MOXET NOTPeboBaTbCA NPOAO/KUTE/TbHOCTb
ucnbiTaHus 6onee 1c.

7 MapKUpOBKU U UHCTPYKLUK

7.1 Tabnnyka cgaHHbIMU

Tabnuyka ¢ AaHHbIMWU [O/KHA NPOYHO KPEenuUTbCA K MOAY/IO TOM/IMBHBLIX 3/IEMEHTOB U A0/KHA 6bITb
HecbeMHOW. MapkmpoBka Ha Tabnuyke C AaHHbIMKU [O/MKHA OblTb YMTaemoil B npouecce BCero nepuoga
aKcnayaTauun, ¢ y4eToM BO3MOXHOW XMMUYECKO KOppPO3uW, Ten/I0BOro BO3AECTBUSA U YCOBUIA OKpPYXato-
et cpeabl.

MapkunpoBka Ha Tabnuyke C AaHHbIMKM AO/DKHA BKIOYaTb B Ce6A Kak MUHUMYM CreAyioLlyo nHdgop-
mauuio:

a) HaumeHoBaHne NPon3BOANTENSA UK €ro 3aperncTprpoBaHHas Toprosas Mapka.

b) 0603HavYeHne Mogenu:

C) 4UMCN0 AW NOPSAAKOBbLIA HOMEp, OTpaxarLive AaTy U3roToB/IEHUS.

7.2 MapkupoBska

Ecnn nocneposaTtenbHOCTb COE,D,VIHeHVIVI MOXeT BNUATb Ha Hebe3onacHble ycnosusa pa6OTbI MoAayns,
OHW A0/DKHblI UMETb COOTBETCTBYHOLNE 0603HaveHus. Hanpumep nonAapHOCTb 3NEKTPUYECKUX COEAI/IHeHI/IVI n
cXemMa noAgkn4yeHua 3asemMneHna, o/HKHbI 6bITb YETKO YKa3aHbl.

7.3 OTUKETKN € npeaynpexgeHuamu

Heo6x04MMOo MCro/b30BaTh CReAyoWmMe Hakneiku—npenynpexaeHus, B COOTBETCTBUU C NpuUMeHe-
HUEeM:

- 0NacHoCTb yaapa TOKOM;

- BbICOKWE TEMNEpPaTypbI;

- TOPIOYNIA Fa3 NN XKULKOCTb!

- KOPPO3MOHHas cpeaa,;

- TOKCMYecKue BellecTsa.

Ecnu MOryT UMeTb MECTO BbICOKME HAMPSKEeHWs, Ha MOAyne TOMAMBHbIX 3/IEMEHTOB [JO/KHA 6bITh 3a-
KpenieHa 3TUKeTka KBHUMaHWe BbICOKOE HANpsKEHNE.

7.4 flokymeHTauua

7.4.1 O6wan nHdpopmaums

WHdopmaumsa, Heobxoguman gna cOOpku, YCTaHOBKM, akchayatauuuv n Texo6CnyxvBaHua Momyns
TOMMUBHBIX 3/IEMEHTOB, AO/HKHA NPefocTaBNATbCA B hopMe uyepTexeil, Anarpamm, cxem, Tabnuuy u uH-
CTPYKL WA

Mpon3sBoanTens MoAyNns TONAVBHbLIX 3N1EMEHTOB AO/HKEH rapaHTMpOoBaTh, YTO TEXHMYECKas AOKYMEeH-
Taums. ykasaHHas B flaHHOM pasfenie, obecneunBaeTcs ANS KaXA0Oro MOAYAA TONUBHbLIX 3/1IEMEHTOB, eCNn
MHOE He COorfiacoBaHo MeXAy BbIMOMHAILWMM BCTpaMBaHMe CUCTEMbI 3aKa3yuMKOM ¥ MpousBofuTenemM TonM-
JNIVBHBIX 3/1IEMEHTOB.

[ns cooTBeTcTBYIOLWEro 0603HAYEHNA BblleHa3BaHHbIX AOKYMEHTOB, NMPOW3BOAUTENlb MOAYNS TOM-
JNINBHbIX 3/1EMEHTOB [O/IKEH BbIGPATh OAVH U3 CeayoLnx MeToA0B:

- KaXAblii N3 BblleHa3BaHHbIX AOKYMEHTOB A0/XEH OblTb CHabXeH NepekpECcTHbIMU CCbikamy Ha Apy-
rve;

- BCE [JOKYMEHTbI JO/MKHbI 6bITb NepeyncneHbl C ykazaHMeM HOMEPOB U HaMMEHOBAaHWI [JOKYMEHTOB B
nepeyHe yepTexei Nan LOKYMEHTOB.

MepBbIli METOA AO/HKEH UCNONBL30BATLCA TOMLKO TOrAa, Korja [OKyMeHTauus CoOCTOUT U3 He6O/bLIOro
yncna fOoKyMEHTOB (Hanpumep, MeHee NATwu).
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3akasuuky, BbIMOMHAOLLEMY BCTpanBaHne Mogyns B 06LLyl0 cuCTeMy AO/MKHA NPeAoCTaBNsATLCS cre-
JAytollas AonosHuTeNbHas nHdopMaums:

a) o6Llwas cTpaterns 6e3o0nacHoCTV B COOTBETCTBUU C 4.1;

b) TMN Ton/AMBa M OKWCAWTeNs, o6paslbl NPMEMIEMOrO TONMBA W OKMCIMTENs (cocTas rasa, cogep-
XaHve npumecei n T.n.);

C) AaBneHune nogaun razoo6pasHbIX TOMAMBA U OKUCIUTENA (MUHUMA/IBHOE U MaKCUMasibHOe);

d) notpebaeHne TonaMBa M OKUCAUTENS NPY HOMUHAIBHON U MaKCUMasibHON MOLLHOCTY;

€) MakcuManbHas UHTEHCMBHOCTb YTEYKM TOMN/IMBA;

f) npuemnemasn TemnepaTypa nogauu TonaMBa 1 OKUCUTENSs;

) MakcumanbHas TemnepaTtypa Bbi6poca,;

h) Tnosble copockl;

i) AMana3oH TemnepaTypbl OKpYXaloLLei cpefbl U BNaXHOCTU 4151 paboTbl U XpaHEHUS;

j) AnanasoH BbICOTHI;

MpumeyaHune — BbIXoa MOLWHOCTA 3aBUCUT OT HaNnums okncantTensi. Pabota Ha 60/bLUIOIA BbICOTE MOXET
CHM3UTb NPOM3BOAUTENIbHOCTD.

k) ponycTumMbie ypoBHSA cuibl yaapa u Bubpauuu;

) HopmanbHasa paboyas Temnepatypa mMoayns;

T) MakcumasnbHas Temnepartypa NnoBepxHoCTY;

n) TMn oxnagurtens;,

0) 3ajaHHble TOUKM TemnepaTypbl OX1aANTENA HA BXOLE U BbIXOAE:

p) faBneHne nodayn oxnaguTens u ananasoH CKOPOCTU pacxoaa;

q) TUN W XapakTepuUCTUKN YCTPOWMCTB 3aliuTbl OT MpPeBbILEeHNA Toka/neperpy3kn/npeBbIleHns Hanps-
XEeHVA/He[0CTaTOYHOTO HANPSHKEHUS U APYTUX 3aLMTHBIX YCTPOCTB:

r) Tpe6oBaHUs K CKOPOCTW NOTOKA A9 NPOAYBKA N BEHTUNALMUN;

S) pasmepbl;

t) Bec;

1) HOMWHa/bHbIE BENNUMHbI 3NEKTPUYECKOrO BbiXxoAa (HOMWHANbHOE HanpsXeHWe, HOMUHAsbHbIW TOK.
HOMUHa/IbHaA MOLLHOCTb, HanpshXeHne OTKPbITOrO KOHTYpa, HanpsXXeHne nNpu TOKe MOMHOW Harpysku):

V) MakcuMasibHoe NpeBbILLIEeHNEe 3NEKTPUYECKOI Harpysku;

W) BComoraTtesibHas nofgaya nutaHvsa (Hanpvmep, HanpsXkeHue, 4acToTa, MOLHOCTb):

X) UCNOMb30BaHNE KOHEYHbIX NPOAYKTOB, A1 KOTOPbIX NpefHasHayeH AaHHbI KOMMOHEHT.

y) MECTOHaxoXAeHne CoeAVHEHUS 3a3eMIeHUs:

2) Heobxoaumasa nHhopmaus, kacatwLasacs npoueayp OKOHYaHWUSA cpoka CnyXobl.

Heob6xo4yMo NpYHUMaTh BO BHUMaHWe HOopMaTuBHble TPe6oBaHUS MO NOBTOPHOMY UCMO/Ib30BAHUIO U
yTuam3aumm.

7.4.2 PyKOoBOACTBO N0 yCTaHOBKe

PykoBOACTBO NO yCTaHOBKE [AO/MKHO AaBaTb YETKOE W MOHATHOE ONucCaHue YCTaHOBKA W MOHTaxa,
3/1EeKTPUYECXUX COEAMHEHUN, coeauHeHnit ana nogayn TONAMWBa, COeAMHEeHW ANA nojadu OKUCIUTENS 1
NOACOEeANHEHWNI K CUCTEME OXNTaXAEHNS MOAYNA TONAMBHbLIX 9/1€EMEHTOB, HACKO/IbKO 3TO BO3MOXHO.

PykoBOACTBO N0 yCTaHOBKe AO/HKHO NPeACTaBNATb 3akas3unky cregyoume cBefeHns;

- norpyska/pasrpyska. TpaHCNopTUPOBKA U XpaHEHUE;

- MOAroTOBKA,;

- MPOCTPAHCTBEHHOE OPVEHTUpPOBaHWe (rae BePXHSAS CTOPOHA, FAe HWXKHARA, U T.4.);

- Cnoco6 kpenneHnus moayns:

- cnocob nogcoeAvHeHns Tpy6onNpoBOAOB AN rasa U oxnaguTens;

- 06wue TpeboBaHMA 1 3anpeLLeHHble Cnoco6bl 06palleHns;

- obwue 610K-cxembl, rae NPUMEHNMO;

- CXeMbl KOHTYPOB.

7.4.3 Cxema ycTaHOBKMU

7.43.1 O6wue ceegeHus

Cxema ycTaHOBKM J0/MKHA NpefoCcTaBNsATb BCIO BO3MOXHYIO MHhOpPMaLuio, HeobXxoaumyto Ans noAro-
TOBKM W HACTPOMKM MOAYynsA TOMNAMBHBIX 31€MEHTOB K paboTe. B oTAeNbHbIX Cayvyasx MOXeT BO3HUKHYTb
Heob6xoaMMOCTb 06paLLeHnst K COOPOYHBIM YepTexam 3a YTOUHEHMEM feTaneil.

JonxHbl 6bITb NpeACcTaBeHbl PpEKOMEHAAL MM MO TUMY HecyLei apmaTtypbl, kKabenei, WwnaHros, Tpy6 n
T.M. N YCTAHOBKM M06bIX 3aLWUTHBIX YCTPONCTB, NPeAyCMOTPEHHbIX A1 YCTAHOBKM.
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[omkHbl ykasblBaTbCA pasMepbl, TUM W Ha3HauYeHUe KaHasoB, XXenoboB WM ONop MexAay Moaynem
TOMN/INBHbLIX 3/IEMEHTOB W CBA3aHHbLIM C HUMKW 06OpyAOBaHMEM, KOTOpoe 6yaeT obecneyunsBarbCcsa Nosb30Ba-
Tenem. Mpu Heob6xoAMMOCTHM, cXeMa A0/KHA BKIYaTh B ceba ykasaHus, rge Heobxo4umo npeaycmoTpeTb
BblAe/IeHNne NpocTpaHCcTBa AN CHATUSA U 06CIYXXMBAHUSA MOAY/SA TONNBHbLIX 3/1IEMEHTOB.

Kpome Toro, rae ato Heo6XxoAMMO, A0/HKHA NPefoCcTaBAsATLCA CXeMa UM Tabnuubl coeguHeHunin. Ta-
kas cxema wunu Tabnuua foskHa faBaTb NOAHY UHopMaLMio 060 BCEX BHELLUHNX COeAVHEHUSX.

7.4.3.2 Bnok-cxeMbl Ha ypPOBHE CUCTEMbI N (hYHKLNOHAbHbIE CXEMbI

TaM. rge Heob6xoaMMo obecneyunTb NOHMMaHWe NPUHLMMIOB paboTbl, AO/KHBI NPefoCTaBNATLCA 6/10K-
CXeMbl cucTeMbl. Bok-cxema Ha ypoBHE CUCTEMbI B CUMBO/aX NpefctasfiseT MOAy/ b TOM/IMBHLIX 3/1EMEH-
TOB. BMecTe € (DYHKLMOHaNbHbIMK CBA3AMM, 63 06513aTENbHOr0 nokasa BCex COeANHEHWIA.

®yHKLUMOHAbHbIE AuarpaMmmbl MOTYT UCNOMb30BaThCA NGO Kak YacTb G/10K-CXEMbl Ha YPOBHE cUCTe-
Mbl. NMM60 B AOMONHEHNE K HEA.

7.4.3.3 CxeMbl KOHTYpPOB

TaMm. rge 6710K-CXeMa Ha YpOBHE CUCTEMbl HE ONUCbIBAET feTaslbHO 3/1eMEHTbl MOAYNSA TOM/IMBHbIX
3/1eMeHTOB, HeobxoAnMO obecneynBaTb AeTannsaunio pasHbiX KOHTYPOB. DTU CXeMbl JO/DKHbI MOKa3biBaTb
KOHTYpbl Ha MoAyfne TOMUBHbIX 3/IEMEHTOB M CBA3aHHOE C HVMMM obopygoBaHue. Jllo6oi rpadmueckmii
CUMBON, YNOMAHYTbI B M3K 60617, fOMKEH OblTb NOKa3aH OTAE/bHO 1 ONUCAaH Ha CXemax WIu B COMpoBO-
AnTenbHbIX anemMeHTax. CMMBO/bI M 0603HAYEHNS KOMMNOHEHTOB W YCTPOICTB AO/MXHbI ObITb €AnHO06pas-
HbIMW BO BCEX AOKYMEHTax 1 Ha MoAyne TOM/IMBHbIX 3/1EMEHTOB.

Mpn Heo6X0AMMOCTU, MOXHO NPefoCTaBUTb CXeMY, NOKasblBalLLyl0 BbIBOAbI, CTbIKM W T.N. AN1A CO-
NPsSHKeHNs coeAvHeHWIA. [Na ynpoLeHns NOHMMaHUs, Takas cxema MOXeT WUCMOMb30BaTbCA B COYETaHUN C
6nok-cxemamu. lnarpaMmma fo/mKHa BKAOYaTh B CE0S CCbINKY Ha AeTasbHY0 6/10K-CXEMY Kaxoi nokasaH-
HOW eauHULbI.

KOHTYpbl fO/MKHBI ObITb NOKa3aHbl TakuM 06pa3om, 4YTo6bl 061ErYnTb NOHUMaHe UX YHKLUK, a Tak-
Xe VX TeXHUYECKOro obcnyxunBaHusa. XapakTepucTuky, OTHOCALLMECA K (DYHKLUM KOHTPOSIbHbIX YCTPOWCTB U
KOMMOHEHTOB, KOTOPblE HE OYEBUAHbLI UCXOAA U3 UX CUMBOJIBHOTO MpeAcTaBfeHuUs, [OMKHbI BKIOYATLCA B
CXeMbl Hapady C CUMBO/IOM W/ CCbISIKOM Ha CHOCKY.

7.4.4 PykoBoACTBO NO aKcnayartayum

TexHuyeckas fOKyMeHTauus fo/HKHa BKoYaTb B cebs1 pyKOoBOACTBO MO 3KCNyaTaumu, B KOTOPOM fe-
Ta/IM3NPYIOTCA COOTBETCTBYIOLIME MpoLefypbl NO YCTAHOBKE W 3Kchyatauuv Moayns TOMAUBHbLIX 3/1EMEH-
T0B. OC060€e BHMMaHWe JO/KHO yAenaTbCa Mepam 6e30nNacHOCTU U Hag/exawum MeTogam akcnayatauun,
KOTOPbIX MOXHO OXnAaTh.

Ecnun pabota mogyns TOMAUBHBIX 3/1EMEHTOB MOXeT OblTb 3anporpamMmupoBaHa, fo/mkHa ObiTb
npefocTtasneHa geTtanbHas MHopMaums, Kacawlasacs MeToAoB nporpammupoBaHus, TpebosaHuin K 060-
pyAoBaHuio, MoBepke nporpaMMbl 1 AONONHUTENBHbIX Npoueayp 6e3onacHoOCTH.

PykoBOACTBO MO aKkcnayataLun 4O/MKHO BKIOYaTb B CE6S:

- npoueaypbl N0 yCTAHOBKE W aKcnayaTauuu;

- nocnefoBaTeNbHOCTb OnepaLuii:

- NepuonyYHOCTL oCMoTpa:

- Npoueaypbl WTATHOrO U 3KCTPEHHOTO OTK/THOYEHWS;

- npoueaypbl XpaHeHUs 1 KOHAULMOHNPOBAHWS;

- 06LMe 3amMeyaHns 1 3anpeLleHHbIe onepauum:

- MHopMaLMsa O COCTOSIHUU OKpyXalLwen cpefdpl (Hanpymep, Avanas3oH OKpyXawlux Temnepartyp
ANns paboTbl, YPOBHU LWyMa 1 BUOPpaL MK, 3arpsa3HeHne atMocdepsl), rae npuMeHnMo.

7.4.5 PyKoBOACTBO N0 TEXHUYECKOMY 06CNYyXUBAHUIO

[lokyMeHTauuns no TeXHU4YeckoMmy 06CNYyXMBaAHMIO AO/MKHA BKIOYaTb B Ce6S PYKOBOACTBO, B KOTOPOM
[eTann3npyloTca COOTBETCTBYIOLME NpoLeaypbl 1 Auana3oHbl HACTPONKKU, perynnpoBaHus, MHTepBasbl npu
nposefeHnn o6CnyXnBaHus, NpounakTMyecknx OCMOTPOB M PEMOHTOB. YacTblo AaHHOTO PyKOBOACTBA
OO/MKHbI ObITb pPEeKOMEeHAaLMnM No BeAeHU 3anucell 0 TeXHUYEeCKOM/CEPBMCHOM ob6cnyxuBaHun. Ecnmn
npegocTaBeHbl MeToAbl NOBEPKU NMPaBUILHOCTK onepauuii (Hanpumep, NporpamMMbl MPOBEPKM NporpaMmm-
HOro obecneyeHuns), OHV JOMKHbI GbITb A4ETAIM3NPOBAHO ONMCAHBI.

MpoussognTenb MOAyNsA TOM/IMBHbLIX 3/IEMEHTOB AO/HKEH NPeAoCTaBNsATbL COOTBETCTBYIOLLNE UHCTPYK-
UMM No yTUAM3auum 1 NOBTOPHOIO UCMOJ/Ib30BaHMI0 AeTasieil U KOMNOHEHTOB.

7.4.6 Cneuyundmkauma getanem

MepeyeHb AeTanein foMKeH BkAYaTb B Ce6, KaKk MUHUMYM, MHOpMaLuio, HeobxoanmMyto A5 3aka-
3a 3anacHbIX YacTeil wnu getaneli ANs 3ameHbl (Hanpyumep, KOMMOHEHTOB, YCTPOWCTB, Nporpamm, UcnbiTa-
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TeNbHOro 060pyfoBaHNs, TEXHUYECKON AOKYMeHTauun), KoTopblie TpebyTcs AN HOPMasibHOW 3kcniyaTa-
Uun 1 NpohrnnakTUYECKOro Nan TekyLero TexobcnyxmnBaHus, BkI4Yas Te. KOTOpble peKoMeHAyeTcs MoJib-
30BaTesito MOAyNsA TONIMBHbLIX 3N1IEMEHTOB fiepXaTb B MOCTOSHHOM Ha/lMuuun.

MepeyeHb AeTanen AoMKEH yKasbliBaTb AJ151 K&X40M NO3ULMK:

- YyC/I0BHOE 0603HaYeHne, KOTOpoe NCMOMb3YeTCA B lOKYyMEHTaLNN,

- 0603HaYeHne TUna;
- NOCTaBLWMK N aﬂbTepHaTVIBHbIVI NCTOYHUK, ecnu npeactaBnsdeTca BO3MOXHbIM NPUMEHUMO,

- 06UMe XapaKTepUCTUKN.
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MpunoxeHune A
(cnpaBouHoe)

JononHutenbHasa I/IH(*)OpMaLI.I/IFI ANna BbINOJTHEHUA N OLUEHKN MNChbITaHW

A.1 OueHKa UHTEHCUBHOCTU /TeYKN U3 CUCTEMBI NPU UCMbITAHMAX ra3oM, OT/IMYHbIM OT paboyero Tena

A.1.1 Obwue TpeboBaHUA

Ecnvn npounsBoauTesis MOAyNSA TOM/IMBHBIX 3/1IEMEHTOB HE MPOBOAWT UCMbITAHNE HA WHTEHCUBHOCTb YTEUKWN C UC-
nosib30BaHMEM Paboyero rasa, MHTEHCUBHOCTb YTEUKN MOXET OLEHMBATLCA UCXOAA U3 UHTEHCMBHOCTU YTEUKM C NOMO-
LLbIO ra3a, MCNob3yeMOro AN UCMbITaHWIA (UCnblTaTenbHbIl ras).

MN3BECTHO, YTO WMHTEHCMBHOCTW YTEUKM XWAKOCTEA M rasoB 06paTHO MPONOPLMOHASIbHLI KBaAPATHOMY KOPHHO
nnotHoctu [13]. T.e.:

MHTEHCMBHOCTb yTeukn nponopunoHanbHa (1/D)' 2 (A.1)

roe O — NIOTHOCTb.

[nsa rasoB, UMEIOLLMX MOBbILEHHYIO MAOTHBLIX (MOCKONMbKY D fBNsieTca 3HameHaTenem), MHTEHCUBHOCTb YTeuku
6yaeT 60/1ee HM3KOM, N0 CPaBHEHMIO C rasamu, VMELYIMN MEHBLLYIO MA0THOCTb, 415 KOTOPbIX MHTEHCUBHOCTb YTEUKM
6yfeT 60nee BbICOKON. /13 3TOr0 MOXHO 3aK/1l0UNTb, YTO MHTEHCUMBHOCTb YTEUKW rasa Masioi NAOTHOCTW, Hanpumep, Bo-
fopoja, byfeT Bbille, Yem MPU UCMOJIb30BaHUN G0/ee TAXESIONo rasa, Hanpumep, Bo3fyxa, Tak Kak BOAOpof4 vnmeet
ropasfio MeHblLUy0 NAOTHOCTb. Hanpumep, yaenbHblli Bec Bogopoga 0.068, a yaensHbiii Bec Bo3ayxa — 1.

AHaJIOrMYHO, BOJIIOMETPUYECcKasi MHTEHCUBHOCTL yTeukn 06paTHO MponopumMoHanbHa abcosmioTHOM BA3KOCTYM [13],
T.e.

VIHTEHCMBHOCTb yTeukn nponopumoHansHa (1/4), (A.2)

rae - abCconoTHasa BA3KOCTb.

[JunHamnyeckasn BA3KOCTb Ha3blBaeTCA Takke abCONOTHOW BA3KOCTbIO.

370 03Ha4aeT, YTo 6osiee BA3KME rasbl UMEKOT MEHbLUYIO YTEeUKy, Yem rasbl C Masioli BA3KOCTbIO. BA3KOCTb BO3ay-
Xa. Hanpumep, Bbllle BA3KOCTM BOAOPOAA, M MO 3TOW NpMYMHE BOAOPOS XapakTtepusyeTtcs 6osiee BbICOKOW yTEUKON, Yem
BO3/yX, NPV OAMHAKOBbIX TemnepaType 1 AaBeHun.

YT006bI y3HATb, KaKON PeXnM NPUMEHUM A5 TOW UM UHOW CUCTEMbI, HY)XXHO NMPOBECTU 3KCNEPUMEHT.

OueHnBasi COOTHOLLEHNE MHTEHCUBHOCTM YTEYKV NPU MCMOIb30BaHUM TOMIMBHOIO Ta3a W MHTEHCUBHOCTU YTEeYKn
NpU UCMoNb30BaHUK razoobpasHoi UCnbITaTeNbHON cpeapl (ECN U3BECTHA WHTEHCUBHOCTb YTEUKN ANA UCTbITATENbHO-
ro rasa), MOXHO OLeHWUTb MHTEHCUBHOCTb yTeukn paboyero raza. 3ToT KoadhmumeHT o603HaqatoT H. COOTBETCTBEHHO,

R = MHTEHCWBHOCTb YTEUKM ra3a / UHTEHCUBHOCTb YTEUKU UCMbITATE/IbHOTO rasa (A.3)

A.1.2 PacueT koahhpuumeHTa A ¢ ucnonb3oBaHmem opmynbl (A.1)

Mexopsa mn3 coopmynbl (A.1). MHTEHCMBHOCTb YTEUKW rasoB 06paTHO MPOMOPLMOHa/IbHA KBaAPaTHOMY KOPHIO KX
nnotHocTu. CoOTBETCTBEHHO, noactasuB copmyny (A.1) B chopmyny (A.3), R - 3TO KBagpaTHbIA KOPEHb OTHOLUEHUS
06paTHOl BeMUMHbI NAIOTHOCTW MCMbLITATE/IBHOTO ra3a K 06paTHON BENMYMHE MAIOTHOCTW TomavBa. Takke, MOCKO/bKY
yfienbHasi NI0THOCTb SIBASIETCA OTHOLLEHMEM MI0THOCTU rasa K NI0THOCTM BO3AyXa, BennumHa S 6yaeT cneayioLeit:

R = (LIFGSGV(L/TGSG))"2 (A.3)

roe FGSG - yaenbHaa NnoTHOCTL TOM/IMBHOIO rasa;
TGSG - yaenbHas NIoTHOCTb UCTbITATEIbHOrO rasa.
[laHHyto chopmMyly MOXHO npeobpasosaTh B:

R = (TGSG/FGSG)12 (A.9)

Takum o6pa3om, ecnm pabouunii ra3 MMeeT MeHbLLYH NI0THOCTb, YeM UCMbITaTeNbHbIN ras. R 6yaeT 6onbLie eaun-
HULBL. U HAOB6OPOT.

A.1.3 PacueT koadhpuumeHTa A ¢ ucnonb3opanmem opmynbl (A.2)

COOTHOLLEHNE UHTEHCUBHOCTM yTeuky paboyeto Tasa 1 UCMbITaTe/IbHOro rasa, ecniv noAcTasuTb hopmyny (A.2) B
chopmyny (A.3), ByaeT BbIrNaeThb:
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K =(1/m™)/ (1 ]y »«).
COO0TBETCTBEHHO.
R = Hud/ Puw*. (A.5)

rae pi,» - abconoTHasn BA3KOCTb UCMbITATEIbHOTO rasa:

ub,1 - abconoTHasA BA3KOCTb paboyero rasa.

COOTBETCTBEHHO, €C/N BA3KOCTb paboyero rasa MeHblle BA3KOCTW UCMbITATENbHOrO rasa. R 6yaet 6onblue egu-
HULbI, 1 HA060opPOT (hopmyna (A.5) BbiBegeHa us [13)]).

A.1.4 Mpumepsbl

Mo chopmyne: (A.4).

a) ecnim BOAOPOA SABNAETCA UCNblTaTe/IbHbIM ra3oM, a Takke TonmeoM. R = 1;

b) ecnu BO34yX UCMOMb3YeTCA B KaYecTBe WUCMbITaTeNbHON cpefbl AN TONJMBHOIO 3/1eMEHTa, KOTOPbIi UCNONb-
3yeT BOAopos B kavectse Tonamea. R = (1/0.068)" " = 3.83.

OT0 03HayYaeT, YTO eC/IM UHTEHCMBHOCTb yTeukn paBHa 28,3 n/4 (1 Ky6. cpyTAr) Npy UCMbITAHWM C UCMO/Ib30BAHNEM
BO3[yXa, MHTEHCMBHOCTb YTEUKV BOAOPOAA MOXET oLeHnBaTbes B 108 nAr (3,83 ky6. coyT/u).

AHaNorMYHbIA aHann3 MOXHO npoBecTn Ana R ucnonb3ysa dopmyny (A.5). Ecnv razoobpasHoli UcnbITaTebHOM
cpefoit sBnseTca BO3AyX, a BOAOPOA SABNAETCA TONAMBOM, TO abCoMoTHaA BA3KOCTbIO Bo3gyxa npu 300 K n atmo-
cpepHoM gasrieHun [14] 6ygeT pasHa:

1,846 2x10“* kr/m ecC.

abconoTHON BA3KOCTLIO Bogopoaa npu 300 K u atmocdepHom AasneHun [14] 6yaeTt pasHa:
8.9632x10 6 kr/m *C

CneposatenbHo. R = 2.06. Otciofa cnefyeT, COOTBETCTBEHHO, YTO MOCKOJIbKY BSA3KOCTb BOAOPOJA HMXKE BSA3KO-
CTV BO3Ayxa, OH ByAleT MeTb TEHAEHLMIO K TekydecTn B 2,06 pa3 60/bLue BO3ayxa.

BsA3koCTb rasos CyLeCTBEHHO 3aBUCUT OT UX Temnepatypbl U AasneHus [15]. B Tabnuue Al npeactasneHb! 3Ha-
YeHus abCoNOTHOW BA3KOCTM A1 HEKOTOPbIX ra3os.

Ecnu He npoBoanTCA 3KCMEPUMEHTa/IbHON OLEHKN /151 BbIACHEHWUS YTEUKW ra3a, MOXHO WCMO/b30BaThb CLeHapuii
HaunxyfLero ciyyas.

Mpepnonaraetca, YTo pe3ynbTaTbl 3TUX PacyeToB ByayT NPUMEHATLCA 415 C/lyyas, Korga Temneparypa v gasie-
HVe ncnbiTaTeNIbHOro M paboyero rasa oAMHaKOBbI.

B kauecTBe ncnbITaTeNbHOTO rasa An1a MoAyneii TOMMBHbIX 3/IEMEHTOB, KOTOpble paboTatoT C BOAOPOAOM, peKo-
MeHyeTCs MCNO/b30BaTh refunil.

dopmyna Ans 3Toro cayyas 6yaet umeTb crefytowwnii Bug;

R = (HOSG/ H2SG)¥

rae H.SG - ypaenbHblii Bec renmst = 0,142°:
HjSG - ypenbHblli Bec Bogopoga = 0.0695";

MpumeyaHune — «*» 03HayaeT Npu atmocepHom aasneHun n 300 K. nam
R = LpKk/ Ped. (A 6)

rae L»| - abconoTHasa BA3KOCTb UCMbITATENLHOTO rasa:

U»,.i - abCcontoTHas BA3KOCTb TOM/IMBHOTO rasa.

A.1.5 BeiBOAbI

CnepyloLwias npouegypa MOXeT 1UCNoMNb30BaTbCA ANA OLEHKM WHTEHCUBHOCTW yTeyku paboyero rasa npu npose-
[EeHUN UCTbITaHWIA HA MHTEHCUBHOCTb YTEUKU C MPUMEHEHNEM €ISt B KAYECTBE WUCMbITATENBHOIO rasa. PacyeT Ha oc-
HOBE Ai@aHHOl MEeToAMKM MOXeT NPou3BOAUNTLCS ANA paboyero v UcnbiTaTesNlbHOro rasa (renuns), MeLUX oAMHaKoBbIe
napameTpbl No Temnepartype u fasneHnio. COOTHOLIEHNE UHTEHCMBHOCTM yTeUkU. R, Mexay paboymm rasom u resmem
HEO6X0AMMO BbIUYNCINTL U YMHOXMWTb HA MHTEHCUMBHOCTb YTEUKM, NOJTYYEHHYIO MPU MCNOMb30BaHUK renus. Ans pacyeTa
KoadhhmumeHTa R HYXHO Mcnonb3oBaTtb ABe OPMy/bl U CLEHapWii Hauxyawero ciyyas (6051ee BbICOKYH BETUUMHY).
Ecnu pabounm rasom ssnsieTcs Bogopod, hopmy bl 6yayT nMeTb Cneayowmin Bua;

R = (HeSP/H2SP)iet

24



FOCT P M3K 62282-2—2014
roe H.SP - yaenbHbili Bec renns = 0.142%;
HASP - yaenbHbIii Bec Bogopoga = 0,0695*.
MpumeyaHne — «'» o3HavaeT npu atmocdepHom gasneHumn n 300 K.

[na gpyrux pa6ounx razoB HrBP HyxHO 3aMeHWUTb yAeflbHbIM BECOM hakTMueckoro pabouero rasa npu armo-
cchepHom gasnexun n 300 K:
nnm

| Mun.

rae n*.* — abcontoTHas BA3KOCTb UCMbITATENIbHOIO rasa;
piuc — abCconTHas BA3KOCTb TOM/IMBHOIO rasa.
ABCO/IOTHAs BA3KOCTb, KOTOPAs 3aBUCUT OT TemMnepaTypbl MOXET 6bITb NosyyeHa n3 Tabnuupl A.1.

Ta6nunuya Al — BA3KOCTb rasos *

Temneparypa.
“C 0 20 60 100 200 400 600 600 1000
‘F k2 68 140 212 32 752 1112 1472 1832
a3 p (dbyHT < c)/(chyT*) [47.88 (H *cY(M2)] x 10e
Bo3sayx 6 35.67 39.16 41.79 45.95 53.15 70.42 80.72 91.75 100.8
[ByOKUCb yrrie- 29.03 30.91 35.00 38.99 47.77 62.92 74.96 87.56 97.71
posa 6

Okuck yrnepoga=  34.60 36.97 41.57 45.96 52.39 66.92 79.68 91.49 102.2

Fenuiib 38.85 40.54 44.23 47.64 55.80 71.27 84.97 97.43 —
Bopgopog be 17.43 18,27 20,95 21.57 25.29 32.02 38.17 43.92 49.20
MeTaH 6 21.42 22.70 26.50 27.80 33.49 43.21 — — —
AsoT* C 34.67 36.51 40.14 43.55 51.47 65.02 76.47 86.38 95.40
Kucnopogc 40.08 42.33 46.66 50.74 60.16 76.60 90.87 104.3 116.7

* EAVHNMLbI, MCNOMb3yeMble B 3TON Tabnuue, He COOTBETCTBYIOT MexayHapoaHoi Cucteme EguHu,
“ BblYNC/IEHO HA OCHOBE AaHHbIX 13 [16].

CBbIUMC/IEHO HA OCHOBE fAaHHbIX 13 [17].

A.2 NcnblTaHne Ha gonycTumoe paboyee gasneHne — pekomeHgaunm no koaduumneHTy 6esonacHocTn

A.2.1 O6wume TpeboBaHUA

Hwxe npmBoAMTCA KpaTkoe pe3toMe TOro, YTOo 6bl10 06HaPYXKEHO B HEKOTOPbIX CeBepoameprKaHCKmX cTaHaapTax,
NOCBSILLEHHBLIM YCTPOIiCTBaM cbpoca fasneHus/knanaHam cépoca gasneHus (PRDIPRV). 3Tta nHcbopmauus 6bina uc-
nosib3oBaHa AN NPUHATUSA PeLleHns, 0 TOM Kakoe YMC/I0 MOXHO PEKOMEHA0BaTb Kak koadhdhmuneHT 6e3onacHocTv ans
fonycTuMoro paboyero UCnbITaTeNnbHOro faBeHNs.

A.2.2 YcTpoiicTBa cbpoca AaBneHus

A.2.2.1 O6wme Tpe6oBaHMs

YcTpoiicTBa cbpoca faBneHus, HanpumMep, paspbiBHblE AUCKM, AO/MKHLI cpabaTbiBaTb, HauuMHasA oT 90 % 3afaH-
Holi BennunHbl Ao 100 %, ecnn ol cpabartbiBatoT, pearnpys Ha gasnexue, n ot 80 % o 105 %, ecnu oHn cpabaTtbiBa-
l0T. pearvpysi Ha KOMGUHaUMIO JaBfeHnss 1 TemnepaTypbl. 3TU YCTPOCTBA Takke NPOBEPSIOTCA Ha MPOMYCKHY Cro-
COBHOCTb.

A.2.2.2 TpepoxpaHntesibHble KnanaHbl

[laBneHne oTKpbIBaHMS NPeAoXpaHUTEeIbHOro KnanaHa A0/MKHO 6bITb 0T 90 % a0 105 % OT 3a4aHHON BeNNUMHBI.
Heobxoanmo nogaepxusars fasrneHne copoca He 6onee yem Ha 10 % Bbille AAB/IEHUS OTKPbIBAHUSA NPU MPOXOXAEHUN
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24,5 kr (54 dhyHTOB) BOAbI B Yac. He f0MKHO ObITb OTKNOHEHWIA, NpeBbiatowmx 5 %. BCneacTene BO3AENCTBMSA TeMne-
paTypHbIX hakTopoB. He A0/MKHO ObITb OTKNOHEHWIA, NpeBbiWwarwmx 5 %. nocne 100 unknoB paboThbl.

A.2.2.3 YcTpoiicTBa 6e30nacHoCTu

[aBneHne Havana cépoca He JO/HKHO npeBbiwatb 110 % OT YCTaHOB/EHHOM BEMUMHBI. [pomnyckHasi cnoco6-
HOCTb u3mepsieTcs npu 120 % aaBneHus Havana copoca. [laBneHne 3aKpbITUA JOMKHO ObITb He MeHbliue 65 % fasne-
HUS OTKPbIBaHUSA (NOC/e NPOBEPKM MPOMYCKHOM CMOCO6GHOCTY). Mocne MChblTaHUi B TEYEHVEe 3a4aHHOro NpoMexyTka
BpeMeHu, faBrieHns Havana cbpoca v 3aKpbiTUS He JOMKHbI OTKNOHATLCA 6onee Yem Ha 5 %.

A.2.2.4 KnanaHbl cbpoca rugpoctaTtnyeckoro gaBneHus

HavanbHoe cpabaTbiBaHne copoca faBneHns AOMKHO BbITb B Npedenax 5 %.

A.2.3 Ncnonb3yemas TepMUHOI0MnA

A.2.3.1 knanaH cbpoca rugpocTtatuyeckoro gasneHus (hydrostatic relief valve): KnanaH cépoca gaBnexus,
cpabartbiBaloLLmMii OT rMAPOCTAaTUHECKOTO AAB/IEHUS Ha BXOAE, KOTOPbIA nocne cpabaTbiBaHUs OTKPbIBAETCSA MPOMopLyo-
Ha/IbHO BO3pacTaHuio N36bITOYHOrO AaBEeHNA

A.2.3.2 paBneHue nogpsiBa (popping pressure): 3HayeHne AaBfeHUsI NPV KOTOPOM CKOPOCTb cpabaTbiBaHus
KanaHa Bblle N0 CPaBHEHWIO C Pa6oTOl B 06bIYHBIX YCTOBUAX.

A.2.3.3 npepoxpaHuTenbHblil kKnanaH (safety valve): KnanaH cébpoca gasneHusi, cpabartbiBatoLimii OT cTatuye-
CKOTO JaBNIEHNS1, XapakKTepn3yHoLLMiAicst BbICTPbIM C6POCOM AaBNEHNS

MpumevaHwnsa

1 ANSI/CSANGV2—2000 [18] BkntoyaeT B cebsi cnepytowmnii NyHKT: «AdpheKTUBHOCTL YCTPOICTB cbpoca aasne-
HWSA [0/KHA cooTBeTcTBOBaThb 18.9 (MCMbiTaHWe BO3AENCTBMEM OTKPLITOTO NAamMeHun)». VcnbiTaHns Ha BO3AelcTBue
OTKPbITBIM MAamMeHeM npefHasHayeHbl 4151 NPOBEPKV TOr0, YTO rOTOBblE €MKOCTW BbICOKOTO [aB/eHUsi, OCHaLLeHHble
ycTpoiicTBamMn cbpoca fasfeHuns, ykasaHHble B NMPOeKTe, He AONYCTAT paspbiBa cocyfa Npu UCMbITaHUSX B YCNOBUSX
BO34ECTBUS NIaMeHN.

2 CGS 12.6—M94 [19] npeaycmaTtpvBaeT UCnosb3oBaHne 60/1bloro koadduumeHTa 6esonacHocT. KOMNOHeH-
Tbl UCMLITLIBAIOTCS NP AaBNeHUN, B 4 pa3a npesbillatolemM NPoeKTHoe, B TeueHne 1 MuH.

[aHHbIl cTaHAapT He npefycmaTpvBaeT MNPOBEPKM 3KCMJTyaTaLMOHHbBIX XapakTepucTUK NpefoxpaHnTeslbHoOro
YCTPOWCTB.

3 OhheKTMBHOCTb NMPeAoXpaHNTeIbHOTO YCTPOWCTBA A1 MOAYNA TOMMBHLIX 3/1EMEHTOB HE MOXET yCTaHaBW-
BaTbCA. TaK Kak Takoli Mofy/lb He ABNSETCA KOHEYHbIM NMPOAYKTOM. HensBecTHO, Kakue AaBneHns B aHOMaslbHbIX CUTya-
LMsIX MOTyT BO3AeiCTBOBaTb HAa MOAY/b TOMMBHBLIX 3/IEMEHTOB B YC/I0BUAX paboTbl CUCTEMbI B LiesIoM. PakTnyecku
ONA MOAyNs aHOMaslbHble cuUTyauuy HEeBO3MOXHO onpefenutb. He n3BecTHbl pa3mep U fas/ieHune TONIMBHOIO 6aka,
Heun3BEeCTHbI TaKkke pasmep 1 AaseHue nogayn paboyero Tena. B cBA3y ¢ 3TMM, NpoBepka aKCMyaTauMOHHbIX Xapak-
TEPUCTUK MOAYNS He ByayT penpe3eHTaTVBHON, a WCMOMb30BaHWe C/IMLIKOM BbICOKMX KO3hduumeHToB 6e30nacHoCTn
MOXeT HaslaraTb He060CHOBaHHbIE KOHCTPYKLMOHHbIE OrpaHNyeHust.

4 Hawnyywmm pelieHneM MOXeT 6blTb npefocTas/ieHVe Npou3BOAUTENEM MOAYNS KOHEYHOMY MO0Jfb30BaTesnto
cnepnytoLLein nHdopmaumu:

a) TN NPUMEHsieMOro ycTpoiicTBa/knanaHa cépoca faBneHus:

b) AaBneHne OTKpbIBaHWA YCTpoCcTBA KnanaHa copoca AasneHus;

C) MPOMycKHas cnocoBHOCTb MOTOKa;

d) KoHeuHbI Nonb3oBaTeslb AO/KEH paccMOTpeTb 3h(PEKTUBHOCTbL YCTPOCcTBa/kNanaHa copoca AaBneHns B KO-
HEYHOM MpoayKTe.

A.2.4 BbiBOf,

PekomeHayeTcst MM60 ncnonb3oBaTh KoadhmumeHT 6e3onacHocTn 132 % (ans ceegenus no UL 132 [20] gonyc-
KaeTcs OTKNOHeHue oT 110 %. ans KpaTkocpoyHoro nepuoga Ao 120 % nonHoro c6poca), ¢ y4ETOM TOTO, KaKoW cueHa-
puwii npefcTaenseTcs HavxyAwuMm, nnbo pekoMeHAyeTcs caenatb ero 3aBMCUMbIM OT Tuna MPUMEHSIEMOrO YCTPOiA-
crBa/lcnanaHa cbpoca fasneHns. To ectb. 105 % ans Mmofyneii, KOTopble UCMOMb3YIOT ycTpolicTBa cbpoca AaBneHus (c
HemMe[/1eHHbIM MOMHbIM c6pPoCcoMm), € oueHkoli no ANSI/IAS PRD 1-1998 [21]. 132 % ansa mogynen ¢ knanaHamu, oue-
HeHHbIMK no UL 132 [20].

A.3 lMNpepnaraemble NPpUeMoOYHbIE UCTbITAHUA

A.3.1 NcnbiTaHne Ha yTeuky

[laHHOB UCMbITaHWe He NPUMEHSIETCS ANA MOAYNel TOMMBHBIX 3/1IEMEHTOB C;

- pabouvMu TemnepaTypamu Bbillle TeMnepaTypbl CamoBO3ropaHus roproyero rasa;

- TOM/IMBHBIMU 3/1IEMEHTaMU C ra3oHeNPOHNLAEMbIMU pe3epByapamu.

Mpun “cnonb3oBaHUM MeToAMKM OoTHopa Npo6, COrlacoBaHHOW MeXay Npou3BoAMTeNIeM W opraHvsauueli npous-
BOAALLEN MCMbITaHUA, MOAY/b TOMIMBHLIX 3/IEMEHTOB AO/MKEH NPOBEPSATLCA B COOTBETCTBUM C 5.3. VIHTEHCUMBHOCTb
yTeukn nsmepsiemasi B yCTaHOB/IEHHOM MOPsAKe U He AO/MKHA NPEBbIWATH BEMUMHDBI, YKa3aHHO! B cneumdmkaumm Ha
rotoBoe usgenve, 6onee yem Ha 5 %.

A.3.2 CtaHgapTHasa akcnnyaraums

Mpwn ncnonb3oBaHun npoueayp oTéopa Npod, B3arMHO COrNacoBaHHbIX NPOM3BOAMUTENEM W OpraHu3aumein npoms-
BOASALLEN UCMbITAHUSA, MOAY/Ib TOM/IMBHBLIX 3/IEMEHTOB O/HKEH NPOBEPSATLCSA B COOTBETCTBUM C 5.4.

26



FOCT P M3K 62282-2—2014

A.3.3 UcnbiTaHne Ha gonyctuMoe paboyee faBneHune

B cnyuae, Korga mogynb TOMAMBHBIX 3N1EMEHTOB 3aKkoueH B 060/104Ky B BUAe cocyfa noj AaBneHneMm, KOTopblii
yXe 006peH B COOTBETCTBUW C AEANCTBYIOLLMMN HALMOHA/IbHBIMU HOPMaMW, @HHOe WCMbITaHne He NPOBOAUTCS.

Mpu MCnonb30BaHUM UCTIbITATE/IbHLIX NPOLeAyp, B3aWMHO COM/1aCOBaHHbIX C NPOM3BOAMTENIEM U OpraHusaumei
npou3BoAsiLLeli UCMbITaHys, MOAy b TOMIMBHbLIX 3/1EMEHTOB [O/HKEH NPOBEPATLCA B COOTBETCTBUM € 5.5.

A.3.4 /cnbiTaHne CUCTEMbl OXNaXAEHUA HA repMeTUYHOCTbL NoJ AassieHune

Mpn ncnonb3oBaHUK MCMbITATENbHLIX NPOLEeAYP, B3aVMHO COrNacoBaHHbIX C NPOM3BOAMTENIEM W OpraHu3auve
Npou3BOAsLLEl UCMbITaHKS, MOAY b TOMIMBHbLIX 3/1IEMEHTOB JO/HKEH NPOBEPSTLCA B COOTBETCTBUM C 5.6.

A.3.5 NcnbiTaHne Ha neperpysky

Mpu MCcnonb3oBaHUM UCTIbITATE/bHBIX NPOLeAyp, B3aWMHO COr/1acOBaHHbIX C NPOM3BOAUTENIEM U OpraHusaumei
Npon3BoAALLEN UCNbITaHUSA, MOAY b TON/IMBHbIX 3/1IEMEHTOB AO/DKEH NPOBEPATLCA B COOTBETCTBUM C 5.7.

A.3.6 NcnbiTaHne Ha nepenaf fAaBneHus

Mpn ncnonb3oBaHUM MCMbITATENBHLIX NPOLEeAYP, B3avIMHO COrflacoBaHHbIX C NPOM3BOAWTENIEM W OpraHu3auuei
Npou3BoAsiLLeli UCMbITaHKS, MOAY b TOM/IMBHBIX 3/IEMEHTOB A0/KEH NPOBEPSATLCA B COOTBETCTBUM C 5.8.

A.3.7 KoHTponb 6e3onacHocTun

MpoussoguTenb A0/MKEH NOATBEPXAaTb, YTO BCe YCTPO/CTBA 6€30MacHOCTU COOTBETCTBYIOT yKa3aHHbIM B XoAe
TUNOBBIX UCMbITAHUI NapameTpam AN BCeX roTOBbIX U3LENNA.

Mpn ucnonb3oBaHUM MCMbITATENbBHLIX NPOLEeAYP, B3aVIMHO COrNacoBaHHbIX C NPOM3BOAMTENIEM W OpraHu3auueit
NPou3BOAsLLEl UCMbITaHMsA, YCTpolicTBa 6€30MacHOCTU MOAY St TOMVBHBLIX 3/IEMEHTOB [JO/MKHbI ObITb MPOBEPEHbI Ha
COOTBETCTBYME MX (PYHKLMOHA/IbHOTO Ha3HauYeHus, B C/lyyae ecnv 3To rae npuemMnemMo.
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MpunoxeHune B
(cnpaBo4Hoe)

I'Iepequb 3amMevaHui, KaCcarnlWwnxca KOHKPETHbIX yCI'IOBI/Iﬁ B OTAENbHbLIX CTpaHax

TyHKT/
NoAnYHKT MpyveyaHvie
421 B KaHage. CAN'CSA C22.2 N9 60529:05 [22] 3ameHsieT IEC 60529
424 B KaHage, ecnu cobpaHHble 610K KOMMNAEeKTa TONIMBHBIX 31EMEHTOB HaXOAATCA BHYTpY COCY-
[a noA AasneHueMm, KOTOpbIi aKkcnTyaTrpyeTcs npy gaeneHnu cebiwe 103 kMa. cocyq fo/mkeH
cooTBeTcTBOBaTh CSA B51 [23].
4.2.9 B KaHage. CAN'CSA C22.2 Ne 60079-0-07 [24] 3ameHsieT |IEC 60079-10.
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MpunoxeHune JA
(cnpaBouHoe)

CBefleHMa 0 COOTBETCTBUM CCbINTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HalUMoHaNbHbLIM CTaHgapTam Poccuiickoil ®epepauunn
(n pelicTByOLW MM B 3TOM Ka4eCTBE MEXroCyaapCTBEHHbIM CTaHgapTam)

Tab6bnuya JAL

OB03HaueHVe CCbIIOHHOTO Crenetb Obo3HaueHvie HavIMEHOBaHE

MeXOyHapOaHOro CTaHaapTa COOTBETCTB/A COOTBETCTBYHOLLIETO HaLWIOHa/TbHOMO CTaHagpTa

M3K 60079-10:1995 1oT FOCT 30852.9-2002 (M3K 60079-1:95) Snektpoobopyo-
BaHue B3pbliBO3allyLieHHoe. YacTb 10. Knaccudmkaums
B3pbIBOONACHbIX 30H

M3K 60204-1:2005 0T FOCT P M3K 60204-1-2007 Be3onacHOCTb MalLNH. Dnek-
TpoobopyaoBaHMe MallnH U MexaHn3mMoB. YacTb 1. O6ume
TpeboBaHusa

M3K 60335-1:2006 MOD FOCT M3K 60335-1-2008 BbITOBbIE 1 aHA/TOTOYHbIE 3/1eK-
Tpuyeckune npubopbl. BesonacHocTb. YacTb 1. O6ume Tpe-
6oBaHnA

M3K 60352 — .

M3K 60512-15 — *

M3K 60512-16 — *

M3K 60529 — 4

M3K 60617 — g

M3K 60695 (Bce uacTtu) oT FOCT P M3K 60695 McnblTaHnsa Ha noxapoonacHocTb

M3K 60730-1:1999 0T FOCT IEC 60730-1-2011 ABTOMAaTUYECKMNE IN1EKTPUYECKME
ynpasnsioLme ycTpoiicTea 6bITOBOrO U aHasIOrMYHOro
HasHadeHus. Yactb 1. O6Lwpme TpeboBaHuA

M3K 60950-1:2005 0T FOCT P M3K 60950-1-2011 O60pyfoBaHue MHhopmaLMoH-
HbIX TEXHONOrMiA. Tpe6oBaHus 6e3onacHocTn. Yactb 1 O6-
e TpeboBaHNs

M3K 61508 (Bce yacTu) 0T FOCT P M3K 61508 ®yHKLMOHa/IbHasA 6€30MacHOCTb CU-
CTeM 3/IEKTPUHECKUX, 3/IEKTPOHHBIX, NMPOrpaMMnpyembIx
3M1EKTPOHHBIX, CBSA3aHHbIX C 6€30MacHOCTbI0

M3K 62040-1-2:2002 0T FOCT P M3K 62040-1-2-2009 VcTouHuku 6ecnepeboitHoro
nutanusa (MBM). Yactb 1-2. O6wme TpeboBaHusa 1 TpeboBa-
Hus 6e3onacHocTu ana VBM. ncnonb3yembix B 30Hax € orpa-
HUYEHHBIM [OCTYNOM

M3K 62061:2005 0T FOCT P M3K 62061-2013 Be3onacHOCTb 060pyf0BaHKs.

PYHKUMOHaIbHas 6€30MacHOCTb CUCTEM ynpaBeHUs 3/ek-
TPUYECKNX. 3MTIEKTPOHHLIX U NMPporpaMmmMnpyemMbix 31€KTPOH-
HbIX. CBA3aHHbIX C 6€30MacHOCTbI0
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OkoHuaHue Tabnuubl JA. 1

O603HaueHvIe CCbIIOYHO0 CreneHb
MEX/IyHapOaHOro CTaHaapTa COOTBETCTBIS
MNCO 13849-1:1999 HoT
MCO 23550 _

EH 50178 0T

O603HaYEHVIE HaVIMEHOBaHVE
COOTBETCTBYHOLLENO HALIOHA/ILHOK CTaHAapTa

FOCT P NCO 13849-1-2003 besonacHOCTb 060pyA0BaHUs.
OneMeHTbl CUCTeM YNpaB/ieHNs!, CBSA3aHHble ¢ 6e30nacHo-
cTblo. YacTb 1. O6LMe NPUHLMMBI KOHCTPYUPOBAHNS

FOCT PEH 1870-1-2011 be3onacHocCTb AepeBoobpabaTbl-
BaloLLMX cTaHKoB. CTaHku KpyrnonuibHble. YacTb 1. CTaHku
KpyrnonunabHble YH1BepcasibHble (C MOABUKHBIM CTO/IOM U
6e3), CTaHKu KpyrnonubHble hOpPMaTHbIE U CTaHKW KPYrio-
NWbHbIE A1 CTPOUTENBLHOW NoLaaKu

* COOTBETCTBYHOLLWIA HALMOHA/IbHBIN CTaH4ApT OTCYTCTBYET. [l0 ero yTBepXAeHUs PEKOMEHAYETCS UCMOJIb30-
BaTb NEPEBOJ Ha PYCCKUIi A3bIK AAHHOTO MeXAyHapoAHOro ctaHaapTa. lepeBof AaHHOTO MeXAyHapOAHOro CTaH-
fapTta HaxoguTtcs B ®efiepasibHOM MHDOPMALMOHHOM (DOHAE TEXHWUYECKUX PErNIaMEHTOB.

MpnmevaHne — B HaCTOﬂIJJ,eVI Tabnuue 1crnosb3oBaHbl creaylwme 0603HaYeHNsI CTeNeHn CooTBeT-

CTBUA CTaHAAPTOB:
- FOT — naeHTnYHbIe CTaHaapThl;
- MOD — moanchmumMpoBaHHbIiA CTaHAAPTbI.
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