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Mpepucnosue

Llenn v npuHumnel cTaHgapTusauum B Poccuiickoli ®egepaunn ycTaHOBEHbl ®efepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ns 184-93 «O TexXHU4YeCKOM peryinpoBaHmm»

CBefeHus o ctaHgapTe

1MNOArOTOBJIEH O6LwecTBOM C OrpaHNYeHHOV OTBETCTBEHHOCTbIO «LIeHTP HOPpMAaTUBHO-TEXHUYECKOW A0-
KyMeHTauum «PernamMmeHT» Ha OCHOBE COGCTBEHHOT0 ayTEHTUYHOIO NepeBoAa Ha PyCCKuii A3biK MeXAYHAapOAHOro
cTaHgapTa, yka3aHHOro B nyHKTe 4

2 BHECEH TexHW4Yeckum KOMUTETOM No cTaHgapTusaunm TK 45 «XKenesHoaopoxHblli TpaHCNopT»

3YTBEPX/EH VI BBEJEH B AENCTBVE Mpukaszom ®efepanbHOro areHTcTBa Mo TEXHNYECKOMY peryn-
poBaHuio n metponorum ot 13 gekabps 2011 Ns 1157-cT

4 HacToAwwnii cTaHAapT ABASEeTCA MOAN(ULMPOBAHHBIM MO OTHOLWEHUIO K MEXAYHAapOAHOMY CcTaHAapTy
M3K 61287-1:2005 «Npeobpa3oBaTenn noaynpoBOAHNKOBbIE CU0BbIE AJ15 )Xe/Te3HO40P0XHOT0o NOABVMXHOIO CO-
ctaBa. HacTb 1. TexHnuyeckme TpeboBaHus u MeToAbl ncnbiTaHuii» (IEC 61287-1:2005 «Railway applications. Power
convertors installed on board rolling stock. Part 1: Characteristics and test methods») nyTem BHeceHus TexHuuec-
KMX OTKNIOHEHW, 06bACHEHNE KOTOPbIX MPUBEAEHO BO BBEAEHUN K HACTOSILLEMY CTaHAapTY.

B HacToswWeM cTaHgapTe UCK/IOYEH TEKCT MeXAyHapoAHOro cTaHgapTa Ha dppaHLy3ckom sa3bike (fr).

B HacToslwem cTaHAapTe peann3oBaHbl TPeb6OBaHMA TEXHUYECKOT0 pernaMmeHTa «O 6e30nacHoOCTU Xenes-
HOZL0POXHOTO NOABMXHOIO cocTaBa» NPUMEHUTENBHO K 06bEKTY TEXHUYECKOTO peryivposaHns — npeobpasosa-
TeNAM CTaTUYECKNM TATOBbIM U HETATOBbLIM NOABMXXHOr0O COCTaBa, a Takke Tpeb6oBaHMA TEXHNYECKOro pernameHTa
«O 6e30NacHOCTH BbICOKOCKOPOCTHOI0 XXe1e3HO40PO0XHOMo TpaHcrnopTa» NPUMEHUTETbHO K 06 beKTY TEXHUYECKO-
ro perynmposaHus - npeobpasoBartesiaiM CTaTUYECKUM TATOBLIM U HETATOBLIM MOJBUXHOr0O cocTaBsa:

-4.1.2.1, 41.441—41.443, 42.7.1.1-4.2.7.1.5, 4.2.7.2.1-4.2.7.2.5, 4.2.8.1, 4.2.10.2, 4.5.3.16,
AE.1—[E.4 cogepxXaT MMHMMasIbHO Heo6xo4Mble TpeboBaHUA 6e30nacHoCTy;

- pa3gen A E.6 yctaHaBnmBaeT npaBuaa ot6opa o6pasyoB 415 Leneil NOATBEPXAEHNSA COOTBETCTBUS:

-4551.25.2.2,5.3.2,6.1.2,7.4, pasgen JE.5 ycTaHaBnnBalT MeTOAbl NPOBEPKN MUHUMANbHO HEOGXO0-
OAUMbIX TpeboBaHMii 6e30NacHOCTU A1 OCYLLECTBNEHNSA OLEHKM COOTBETCTBUSA

5 BBEJEH BINEPBbIE

MpaBunanpvmeHeHns HacTosW ero ctaHgapTa yctaHosneHsl B TOCTP 1.0—2012 (pa3gen 8). MiHdop-
Mauus 06 USMeHeHUAX X HacToAWeMy cTaHgapTy Ny6nKyeTca B eXerogHom (No COCTOSAHMI0 Ha 1aHBaps
Tekylero roga) MHhopmauMoHHOM yka3aTene «HaumoHasnbilbie cTaHAapThl», a opuumnanbHbIiTe KC T n3me-
HEeHW 1 NONPaBOK— B eXeMeCA4YHOM MH(DOPMaLMOHHOM yKa3aTene «HaunoHanbHble cTaHgapTel». B ciyyae
rnepecMoTpa (3amMmeHbl) WIMOTMEHbI HACTOAL ero cTaHapTa COOTBETCTBYIO L ee yBejloM/IeHne 6yaeT onyo-
IMKOBaHO B 6vKalilLiem BbiNyCcke eXeMeCAa4YHOro MHhopMauoHHOro ykaszaTens «HaunoHanbHele ctaHgap-
Tbl». COOTBETCTBYI0 L ad UHhopmauus, yseoMNeHe MTEKCTbl pasMeLLalnTca Takxe B MHDOPMaLOHHOM
cucTteMe o6LLero nosb30BaHna — Ha odhuLManbHoOM calite ®efepanbHoroareHTCcTBa N0 TEXHUYECKOMY pe-
rynnpoBsaHuio nmetponorum B cetu MHTepHeT fgosf.ru)

©CTaHfapTmHcopm. 2013

HacTosilwunii cTaHfapT He MOXeT 6blTb MNOMIHOCTLIO UM YACTUUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B KauecTBe ohuLManbHOro n3gaHus 6es3 paspelleHus defepasbHOro areHTCTBa No TEXHUYECKOMY pery-
NVPOBaHUI0 U METPOIOrUK



FOCT P 54800—2011

CopepxaHue

1 O6nactb NpUMEHEHMUSA...
2 HopmaTuBHbIE CCbl 1KMW ...
3 TEPMUHDBI N OMTPELEITEHM T .ttt eiiet ettt e ettt et e e eab et e sttt e e e sttt a4 sttt o4 b e £ e e 1k b et e ea b bt e 2 s et e4a ket e e amb e e e e ke e e e an b e e e ennbe e e nnbneeannnes
4 OOBLUME TPEOOBAHUS .eeiuiiiiiiiieerietiie et e stee sttt e sttt et esae e e bt e sb e e s s bt et e e as e e st e ea st e bt e eee e ea bt e bt e b be e et enbeesne e enb e e beeeseeens
4.1 O6wme NonoxeHnsa
4.2 YcnoBua akcnnyatauuu.
4.3 XapaKTepucTukm.....
4.4 TexHnyeckme TpeboBaHuA..
4.5 VICTIBITAHM S ottt bbb bbb s bt e bbb e b e e e b e e e s b e e e b e e b e s b e e b b e s e e eb e e be e sb b e b e e eraeas
5 TArosble HENOCPEACTBEHHbIE MOJYNPOBOAHNKOBbLIE MPEOOBPAZOBATE MM . .couviiieniireiereeieeiresieeiee e
5.1 /lnHeliHo-kKOMMYTUpPYeMble Npeo6pasoBaTenn A5 3eKTpoaBuratenein NOCTOAHHOro Toka..
5.2 MpepbiBaTEenn AN anekTpoasuraTeneil NOCTOAHHOIO TOKa. ...
5.3 MHorodasHble npeobpa3oBaTenu AN 3/1eKTpoBUrateneil nepeMeHHoro Toka (MHBepTopbI)..
6 TAroBble ABYX3BEHHbIE MOYNPOBOAHUKOBBIE MPEOOPABOBATE MM . .ueiiirieiiintiiieiieee st e e eee e
6.1 JTNHEVIHBIA MPE OGO PABOBATE TD . ciiutieiiitieeieestieaieeatttateeaseeasteesseeasteaseasseeaseeasseeaseeasseenbeeaseeasbeaseesteessseenseensenns
6.2 Npeobpa3oBaTtenb a/ieKTpoaBUraTens..
7 BcnomoraTtenbHble npeo6pa3oBaTenu.
7.1 XapaKkTepucTukn
7.2 3awmTta OT KOPOTKOro 3aMblKaHM s
7.3 Bbi6Op HOMWHAIBHOTO HANPSHKEHNA N3OMALMNN v ) e e
T4 VN CTIBITAHVIS ittt s h e b e s s b b e s b e e s b b e e e e s b e e s b b e s e b e e b e s b e et e e s aeesbb e s sbe e sbe e s e nnes
8 MonynpoBOAHUKOBLIN ApaliBep
8.1 DKBMBANIEHTHbIE BblpaXeHuns..
8.2 TTEUATHDBIE MJTATBI cutiitiiitie ittt ettt sb e shes —eeabee st e ea b e e b e e b e e e b e e eb e e b b e e b s e s b e s he s e bbb e b e e s bs e e s b e e sb e et b e st e et b e s e e eabeas
8.3 OYHKUMNSA MNOMYNPOBOAHNKOBOTO [P AMBE P @ .eveeeeeriieisieaiiesiesieaseeseestesseeseessessesssessesseaseesesssessesssessessesnsessesses
8.4 CneymnanbHble TPe60BaHUA K NOMYNPOBOAHUKOBBIM AP ANBEPAM ..o s
8.5 YcnoBuA akcnnyaTtayunm
8.6 Tpe6oBaHMA K U30/19L41N NOSYNPOBOAHMKOBOTO fpaliBepa
8.7 Tpe60BaHMA K 31€KTPOMArHMTHOW COBMECTUMOCTH
8.8 McnbiTaHNA NONYNPOBOAHNKOBOTO AP AMBE P @ ..ueeieiiiieeiieiiieesitessieseeesiessseesseeassesssessntessseesseesneesssessseesseesnns
MpunoxeHne B (pekomeHayemoe) TpeboBaHWs 1 MOMTIOXEHUSA, NoANexal e cornacoBaHuio U3rotoeute-
JIEM U MOTPEOMTEIIEM .ottt e e e e b b se e ene s
Mpunoxexnne D (cnpaBo4yHOE) MUHUMA/IbHbIE NYTU YTEUKN ANA HUKHUX 3HAYEHNI HOMUHANBLHOTO Hanps-
xeHua nsonayum UHImaTepranos, OTIMYHLIX OT Matepuarsios A/ Ne4aTHOro MoHTaxa .
Mpunoxexne E (cnpaBoyHoe) OnpefenieHne CTeneHer 3arPASHEHMSA oo iuiiiciicieciee e
MpunoxeHne F (o6a3aTtenbHoe) VicnbiTaHne 060pyA0BaHNA Ha NPOYHOCTb M3onauuun. Hanpsxernuwe Oih
UCMbITAHWI HA KPATKOBPEMEHHOI YacToTe NMTaHus (NepeMeHHOro Toka) Ha OCHOBE HOMU-
HaMbHOr0 UMMYAbCHOTO HANPXEHNA UH. ...
MpunoxeHne G (o6s3aTenbHoe) HOMWHaNbHbIE UMMY/bCHbIE HANpPAXeHna VHiana uenei, nonyvarowmnx
INEKTPONUTAHNE OT KOHTAKTHOM € € T ceviuriiiieiieieiiiee ettt sttt st
MpunoxeHune 1A (cnpaBo4yHoe) CBefeHNs 0 COOTBETCTBUM CCbIIOYHbIX HALMOHAbHbIX N MEXTOCyAapCTBEH-
HbIX CTAHAAPTOB MeXAyHapoAHbIM 1 eBpONelickoMy peToHalbHOMY cTaHfapTam, uc-
NoNIb30BaHHbIM B KAYECTBE CCbI/IOYHbIX B MPUMEHEHHOM MeXAyHapo4HOM cTaHjapTe .
MpunoxeHue 16 (06sa3aTtenbHoe) MapkMpoBKa OCHOBHbIX BbIBO0B....
MpunoxexHne 4B (o6s3aTensHoe) KoppekTupytouwme koahuymeHTsl No BbicoTe ..
MpunoxeHne A (06a3aTensHoe) MOMeEXOyCTONYNBOCTb. MOpPT 060104KK. [TOPTLI CUTHANOB, CBSA3M, U3Me-
PEHUSA Y KOHTPOSIA MP OLLECCOB .eveueiutiiiateeneetesieeseeseeateeseessesseaseaseebesaeeseeseeesesseessensesseeneensesneas
Mpunoxenune 44 (cnpaso4yHoe) MonoxeHna M3K 61287-1:2005, KoTopble MPUMEHEHbI B HACTOSALLEM CTaH-
fapTe ¢ moaudmkauneir nx cogepxaHus..
Mpunoxexne [1E (0o6s3aTensHoe) lononHNTeNbHbIE TPE6OBAHNS, YUNTbIBAOLME NOTPEOHOCTU IKOHOMUKM
POCCUNCKON D @I EPALLMM .ottt etttk st te et e bt st e esb e s se e st beebeesbbeenbeesbeennbeebean
oY AT oY o X- Yo 1 - H PSPPSR PP PRPRPPNE




FOCT P 54800— 2011

BeBepeHune

B HacToAuwem cTtaHgapTe pasgen «HopmaTuBHbIE CCbIIKM «M3/10XeH B cooTBeTCcTBUN ¢ TOCT P 1.5—2004
1 BblfeNleH KypcuBOM. B TekcTe cTaHfapTa COOTBETCTBYIOLLLME CChISIKW BblAeneHbl KypcuBoM. CBeileHNs 0 CooT-
BETCTBUYW CCbINOYHbIX MEXAYHAPOAHbIX M €BPONECKOro perMoHasbHoOro CTaHAapToB HaLuMoHanbHbIM CTaHAapTam
Poccuiickoii ®egepaunm n MexXrocygapcTBeHHbIM CTaHAapTaM, UCMO/Ib30BaHHbIM B HacTosLWEeM cTaHfapTe B
KayecTBe CCbINIOYHbIX, NPUBEEeHbI B NpunoxeHun JA.

CTaHaapTbl, 4ONONHUTENBHO BK/IIOYEHHbIE B HACTOALWMIA CTaHAapPT, BblAeneHsbl B pasgene «HopmaTusBHble
CCbIJIKN» MOJTY>XUPHBIM KYPCUBOM.

B HacToswem cTaHfapTe M3MeHeHO cogepxaHue pasgena 3, 4.1.3.1, 4.1.4.1, 4.1.42, 41.43. 4.1.4.4,
4.251,4.2.10.1.4.3.3.4.4.1.1.4.5.2.1.4.5.3.10.1.4.5.3.12.8.2.8.8, KOTOpble BblAe/E€Hbl BEPTUKA/ILHON NNHUN-
eil, pacnosioXXeHHOol Ha NoONSAX 3TOro TekcTa crnesa (Y4eTHas cTpaHuua) am cnpasa (HeyeTHas cTpaHuua). Opuru-
Ha/lbHbI/i TEKCT 3TUX MYHKTOB NPUMEHEHHOT0 MeXAyHapoAHOro ctaHfapTa u 06 bACHEHWE NPUYNH BHECEHUS OT-
KNOHeHWIi NnpuBeAeHbl B AONOAHUTENBHOM Npunoxexnun 4.

B oT/iMune oT NpMMeHAeMOoro MexayHapoAHoro cTaHgapTa B HacTosALW Wi CTaHAaPT He BKIOYEHbI:

- cCblNikm Ha MK 60050-551:1998 «Mes3ayHapoaHbIii 3neKTpoTexHuyeckunii cnosapb. Mnasa 551. Cunosas
3M1eKTpoHNKa». M3K 61133:2006 «>KenesHble goporu. MoasmxHON cocTas. McnbiTaHns NO4BUXHOIO cocTaBa noc-
Ne c60pku Nepefs BBOAOM B 3Kcnyatauuo», MOK 61377-1:2006 «MoABMXHOI coCcTaB Xene3Hbix gopor. YacTs 1.
Kom6UHMpoBaHHbIe NCMbITaHWUA ABUraTenein nepeMeHHOro Toka ¢ UHBEPTOPHbIM NMMTAHWEM U UX cUCTeMa ynpasne-
HUA». MK 61377-2:2006 «MoaBMXHOM COCTaB Xene3HbiX Aopor. YacTb 2. Tarosble ABUratenn NOCTOAHHOIO Toka
C MPepbIBUCTLIM NUTaHneM», MOK 61377-3:2006 «[MoABUXHO cocTaB Xese3Hblx gopor. YacTtb 3. KoMGMHMpoBaH-
Hble UCNblTaHWA ABUraTenein NnepemMeHHOro Toka ¢ NuTaHMeM OT ABYX3BEHHOro npeobpasoBarens nucucrema mx
perynmposaHusa», KOTopble HelenecoobpasHo NPMMEHATL B HALMOHAILHOM CTaHapTe U3-3a OTCYTCTBUA NPUHA-
ThIX FAPMOHW3NPOBAHHbIX HALMOHA/IbHbIX CTaH4apTOB;

- npunoxeHune A «KoHdurypaumsa npuHLUNUanbHOR 31eKTPUYECKOl CXEMbI» B CBA3W C OTCYTCTBMEM CCbI/IKMN
Ha Hero B NPUMEHEHHOM MeXyHapoA4HOM cTaHgapTe.

- npuioxeHue H. cogepxallee HaynoHa bHble CTaHAapTbl APYTUX rocyfapcTs;

- npunoxeHve C B CBA3M C UCNO/Ib30BAHUEM 3HAYEHMNI BO3AYLLIHbLIX 3a30P0B, OT/IMYHbLIX OT NPUBEAEHHbIX B
NPUMEHEHHOM MeXyHapoAHOM cTaHAapTe.

HacToAwmit ctaHAapT AONOJTHEH OTAE/bHbIMY hpa3amu, KOTopble B TEKCTE HALMOHA/IbHOTO CTaHapTa Bbl-
AeneHbl NOTYXXUPHbIM KYpCUBOM.

JononHuTenbHble TpeboBaHMA AN5 yyeTa NoTpebHOCTeN HaLuMoHanbHOo akoHOMUKK Poccuiickoii degepa-
Lun npuseieHbl B 40NO/HUTENBHOM Npuioxernun JE.
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HALULMOHANBbHBLW CTAHAAPT POCCUNMNCKOWN SGEALEPALUMN

NMPEOBPA3OBATENN MONYNPOBOAHWNKOBbLIE
CUNOBLIE ATA XEAE3HOAOPOXHOIO NMOABMXHOIO COCTABA

XapakTepucTuku n MeToabl UCNbITaHU

Power convertors for railway rolling stock.
Characteristics and test methods

[arta BBegeHna — 2013 — 01 — 01

1 O6nacTb NpUMeHeHuUs

HacTosawuii cTaHgapT pacnpocTpaHseTcs Ha CMI0Bble NOTyNPOBOAHNKOBbIE NTpeobpasoBaTenv Xene3sHoa0-
POXHOro MOABUXHOrO COCTaBa, NpefjHa3HauYeHHble ANA NUTaHUS:

- TArOBbIX Leneii:

- BCNOMOraTe bHbIX Leneii.

HacToswwunii cTaHaapT pacnpocTpaHseTcs Ha 3aKOHYEeHHbIe y3/bl Npeo6pa3oBartesieii BMeCTe C UX MOHTaX-
HbIMU yCTpOiicTBaMu, BKIOYas:

- MOAYNMN NONYNPOBOAHNKOBBLIX MPU6GOPOB:

- BCTPOEHHbIE CUCTEMbI OXJTaXAEHUS;

- 3/1IEMEHTbl MPOMEXYTOUHbIX COEAVHEHNI A1 Nepefjayn NOCTOAHHOIO TOKa, BK/Iouas Bce HeobxognuMmble
hnNbTPLI, CBA3AHHbIE C CETHI0 Nepefayn NOCTOSIHHOTO TOKa;

- NONYyNpPOBOAHNKOBbIE paiiBepbl U COOTBETCTBYIOLME AATUNKY;

- BCTPOEHHbIE Lienu 3alnThbl.

HacTosawuii ctaHaapT He pacnpocTpaHsaeTcs Ha npeobpasosaTteny, KoTopble o6ecneynBaroT NUTaHnem anek-
TPOHHbIE NONYNPOBOAHNKOBbIE ApaiBepbl, U Ha ApYrue UCTOYHNKN NUTaHKsA, CBA3aHHbIe ¢ paboToll npeobpasosa-
Teneii. HanpuMep 4719 AaTYMKOB.

HacTosawuwii cTaHgapT ycTaHaB/IMBaeT YCAOBUS 3KCNyaTaLun, OCHOBHbIE XapakTepucTUKi U MeToAbl UCMbI-
TaHWii CMNOBbIX MOYNPOBOAHUKOBBLIX NTPpeobpa3oBaTe el Kene3Ho40P0XHOro NoABXHOro cocTaBa.

Tpe6oBaHUsA 1 NONOXEHNSA, NOANEeXall e CornacoBaHnio N3roToBuTenem nnotpebutenem, npu-
BefleHbl B NpunoxeHun B.

2 HopmaTuBHbIE CCbIJIKK

B HacToAWwem cTaHAapTe UCNOJIb30BaHbl HOPMATUBHbLIE CCbIJIKW Ha CriefytoLme cTaHf4apThl:

FOCT P 15.201—2000 CucTtema pa3pabOoTKu M NOCTaHOBKM NPOAYKLNN HA NpOon3BOACTBO. Mpo-
AYKUNA NTPON3BOACTBEHHO-TEXHNYECKOTO HasHayeHns. Mopagokpa3paboTkm M NnocTaHOBKW NPoOAYK-
LM HaNpon3BoOACTBO

FOCTP NCO 9000—2008 CucteMbl MeHeKMeHTa KayecTBa. OCHOBHbIE MOIOXEHUA 1 CNoBapb

FOCTP MCO 9001—2008 Cuctembl MEHEA)XMEHTA KaYecTBa. TpeboBaHWs

FOCTP 51317.4.2—2010 (M3K61000-4-2:2008) COBMECTUMOCTb TEXHUYECKNX CPEeACTB 3M1EKT-
pomMarHuTHasi. YCTOWUYMBOCTb K 3a/lekTpocTaTmyecknm paspsgam. TpeboBaHns umeToAbl UCMbI-
TaHum

FOCTP 51317.4.3—2006 (M3K 61000-4-3:2006) COBMECTUMOCTb TEXHUYECKUX CPE L CTB 3N1EKTPO-
MarHMTHas. YCTONYMBOCTb KpaANO4YaCTOTHOMY 3/1IeKTPOMAarHUTHOMY nonto. Tpe6oBaHUs UM eTo-
Obl UCMbITAHWU

M3paHne odmymansHoe
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FOCTP 51317.4.4—2007 (M3K 61000-4-4:2004) COBMECTUMOCTb TEXHUYECKNX CPEeACTB 3/1€KT-
poMarHuTHas. YCTONUYNBOCTb K HAHOCEKYHAHbIM MMMY/bCHbIM MoMexam. Tpeb6oBaHUA U MeTOoAbl
ncnblTaHni

FOCTP 51317.4.6—99 (MK 61000-4-4:96) COBMECTUMOCTb TEXHUYECKUX CPECTB 3/1eKTpoMar-
HUTHasa. YCTONYMBOCTb K KOHAYKTMBHbBIM NOMEXaM, HaBeAeHHbIM paAno4acTOTHbBIMW 3eKTpomar-
HUTHBIM Y NONAMU. TpeboBaHNSA U METOAbl MCNbITAHWIA

FOCTP 51320—99 COBMECTUMOCTb TEXHUYECKUX CPeCTB 3/1IeKTpoMarHnutHasa. Paguonomexu
MHAYCTpuanbHble. MeTofbl MCNbITAHUA TEXHUYECKNX CPELCTB — UCTOYHUKOB MHAYCTPUAbHbIX
paguonomex

FOCTP 51401—99 (MCO 3744—94) LLym mawunH. OnpeaesieHne ypoBHeli 3ByKOBOW MO HOCTH UC-
TOYHMKOB LWWyMa No 3ByKOBOMY AiaBNeHNo. TeXHNYECKniA MeToA B CyL,eCTBEHHO CBOGOAHOM Nose Hafg
3BYyKOOTpaxalL,eli N10CKOCTbI0

FTOCTPM3K60384-14—2004 KoHaeHcaTopbl NOCTOAHHOM e MKOCTU A1 3N1EKTPOHHOW annapaTypbl.
YacTb 14.ToynnoBbIB TEXHUYECKME YCNOBUSA HA KOHAEHCATOPbI NOCTOAHHOW eMKOCTY A1 NOfaBeHNsA 3/1ek-
TPOMArHUTHbIX MOMEX U COeUHEHNA C MUTAKO LLLUMUN MarnctTpansimm

FOCTP 54801—2011 (M3K 60310:2004) TpaHctopmaTopbl TATOBbIE 1 Peakniopbl XXeNe3HOL0POXHOro
nofBWXHOro coctaBa. OCHOBHble NapaMeTpbl UMETOAbl UCMbITaHWUA

FOCTP 54434—2011 (EH 61373:1999) O60pyaoBaHue xene3HoL0POXHOro NI0ABWK>I0ro coctasa. Mcnbl-
TaHWsA Hayaap v Bubpaumio

FOCTP 54799—2011 (M3K 61991.2000) )Kene3HoA0pOXHbIi NOABMKHO cocTaB. TpeboBaHWs K 3aluTe
0 T NOpaXKeHUs 31EKTPUYECKNM TOKOM

FOCT 2.601—2006 EguHas cuctema KOHCTPYKTOPCKOUW [AOKyMeHTauuu. 3kcnayaTaunoHHbIe
[OKYMEHTbI

FOCT2.602—95 EagnHasi cuctema KOHCTPYKTOPCKO fOKyMeHTauun. PEMOHTHbIE OKYMEHTHI

FOCT 2.610—2006 EgnHas cuctema KOHCTPYKTOPCKOM AOKyMeHTauuu. MNpasBuia BbINOAHEHNS
aKcnayaTayMoOHHbIX JOKYMEHTOB

FOCT 12.1.004—91 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. lNMoxapHaa 6e3onacHOCTb.
O6wuneTpeboBaHUSA

FOCT 12.2.007.0—75Cuctema ctaHgapToB 6e3onacHOCTM Tpyga. N3gennsa anekTpoTexHuyec-
kne. O6wme Tpe6oBaHus 6e3onacHoOCTH

FOCT 12.2.007.11—75 Cuctema cTaHgapToB 6e30nacHoCTn Tpyaa. [peobpasoBatenn anek-
TPO3HEPruun NoNynpoBoAHNKOBbIe. TpeboBaHMa 6e30MacHOCTH

FOCT 20.39.312—85 KomnnekcHas cuctema oblwux TexHmyeckux TpebosaHuii. N3genua anek-
TpoTexHunyeckme. TpeboBaHMA MO HAAEXHOCTH

FOCTP 27.403—2009 HapexXHOCTb B TeEXHUKE. [1aHbl UCNbITAHWUI 4N KOHTPOSI BEPOATHOCTHU
6e30TKa3HOW paboThbl

FOCT 2582—81 (M3K 529—89) MaluunHbl 3nekTpuyeckne spaliarlmecs Tarosblie. ObLme TexHnyec-
Kne ycnosus

FOCT 6962— 75 TpaHCnopT 31eKTPUdULMPOBaHHbLIA C MUTaHWMEM OT KOHTaKTHOW ceTu. Psg
HanpsHXeHWI

FOCT9219—88Annapathl anekTpuyeckme Tarosble. O6LWMe TEXHNYECKME TPEOOBAHMSA

FOCT 14254—96 (MOK529—89) CTeneHu 3awuThl, 0becneunsaemblie obonoukamu (kog IP)

FOCT 16962.1—89 (M3K 68-2-1— 74) 3genust anekTpoTexHnyeckme. MeToabl MCMNbI TAHWUIA HA yC-
TOMUYNBOCTb K KTUMATUYECKNM BHELWHUM BO3LelCTBYOLW MM hakTopam

FOCT 17516.1—90 N3penusa anekTpoTexHmnyeckne. Ob6uwme Tpe6o0BaHUSA B HaCTW CTOMKOCTH K
MexaHW4YeCKUM BHELIHUM BO3LeCTBYO LW UM (haKkTopam

FOCT 18321—73 CTaTUCTU4YECKUA KOHTPONb KayecTBa. MeToabl cnyyailHoro ot6opa Bbli6O-
POK W TYYHON NpOAYKLUN

FOCT 20859.1—89 NMpr60opbI N0NYNPOBOAHMKOBbIE cUoBble. O6LLne TeXHUYeckne TpeboBaHus

FOCT 21023—75 TpaHcdopmaTopbl cuioBbie. MeToAbl U3MepeHuii xapakTepuCcTuK HacTUYHbIX pasps-
[0B NPY MCMNbITAHNAX HANPSXXEHWEM MPOMbILLIEHHOW Yacnto Tbl

FOCT26567—85 NMpeobpa3oBarenun 3N1eKTPOIHEPIrUm NONYNPOBOAHMNKOBbIE. MeToAbl UCMbITAHWIA

FOCT 27473—87 (M3K 112—79) MaTtepuanbl 3/IeKTPOU30ISALUNOHHbIE TBEpAble. MeTo [ onpeaeneHns
CpaBHUTENBIKOTO Y KOHTPOIbHOTO MHAEKCOB TPBKMHIOCMIO MKOCTY BO BNAXHOW cpeae

FOCT27474—87 (M3K587—84) MaTepuasbl 3/1eKTPOU30NALUNOHHbIE. MeTOobl UCMbITAHUSA Ha COMpo-
TUBNEHNe 06pa30BaHNio TOKONPOBOAALL VX MOCTUKOB 1 3pP03KK 6K eCTKNX YCNOBUAX OKpYXatoLL el cpeabl
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FOCT 28309—89 (M3K 384-1—82. MOK 384-4— 85J KoHaeHcaTopbl MOCTOAHHOW MOLLHOCTH OKCUAHO-
3NeKTpoNmnTUYeckne alloMmmHneBble. MeToAbl UCMbITaHW HAa B3PbIBOYCTONYNBOCTb

FOCT 29205—91 C0BMECTUMOCTb TEXHUYECKUX CPEACTB 3N1eKTpoMarHmtHaa. Pagnonomexu
MHAYCTPpUanbHble O T 3neKTpoTpaHcnopTa. HopMbl U MeTOobl UCNbITAHWUIA.

FOCT 30429—96 CoBMECTUMOCTb TEXHUYECKNX CPeCTB 3/IeKTpOMarHuTHasa. Pagmonomexu
MHAycTpuanbHble o T o6opyAoBaHuA nannapaTtypsl, ycTaHaB/IMBAEMbIX COBMECTHO CO CNYXeObHbIMU
pagvonpvemMHbIMUYCTPONCTBaM U rPaX4aHCKOro HasHayeHns. Hopmbl MeToAbl UCNbITAHWA

MpumeuaHune —Tpu NONb30BAHAU HACTOSLWMM CTaHAAPTOM LesecoobpasHo NpPoBEpUTL AeiicTBue
CCbINIOYHbIX CTAHAAPTOB B MH(DOPMALIMOHHOW CUCTEME OBLLETO MO/b30BaHUA — Ha OhULMaIbHOM caiite defepasibHoro
areHTCTBa No TEXHUYECKOMY PETYIMPOBAHUI0 U METPOJIOTN B CETU VIHTEPHET MK NO EXErofHo n3aaBaemMoMy MHopMa-
LIMOHHOMY yKa3aTesio «HaumoHasbHble CTaHAapTbl», KOTOPbI OMy6/IMKOBaH MO COCTOSIHUI0 Ha 1 siHBapsi TEKyLLEro roaa,
1 MO COOTBETCTBYIOLLMM EXEMECAYHO M3AaBAEMbIM WH(DOPMALIMOHHBIM yKa3aTeNsiM, ony6/IMKOBaHHbIM B TEKYLLUEM Tofy.
Ecnu ccbinoyHblii cTaHAapT 3aMeHeH (M3MeHEH), TO MPU MOJIb30BaHNM HACTOSILLMM CTaHAAPTOM CcrieflyeT pPyKOBOACTBO-
BaTbCS 3aMEHSIOLLMM (M3MEHEHHbIM) CTaHAapPTOM. EC/M CCbINOYHBIA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOJIoKEHMe,
B KOTOPOM flaHa CCblIKa Ha HEro, MPUMEHSIETCS B YACTU, He 3aTparvBaloLLeii 3Ty cCbliky.

3 TepMuHbI 1 onpepeneHns

B HacTosALEeM cTaHAapTe NPUMEHEeHb! cieayioLie TEPMUHbI C COOTBETCTBYIOLMMI ONpeaeneHNsMu:

3.1 cunoBoOii NONYNPOBOAHWUKOBLIV Npeo6pa3oBaTesib: YCTPONCTBO, OCHOBAHHOE Ha NMPUMEHEHUU CU-
JTOBbIX MOYNPOBOAHMKOBLIX NPMGOPOB, NpeAHa3HaYeHHoe A1 Npeo6pa3oBaHns 3IeKTPUYecKoli aHeprum pas-
JIMYHOTO HaNPSHKEHUA, TOKA, PA3HOCTU 1 YACTOTbI B 3NIEKTPUUYECKYI0 IHEPTUI0 APYrOro HANPsXXeHUs, Toka, hasHo-
CTW 1 YacToThl.

MpumeyaHuns

1 Mpeo6pasosaresib OnNpeaensaeTca 3EeKTPUYECKUMU XapakTepucTukamm Ha Bxofe v Ha Bbixoge. Mpeobpasosa-
Teslb [IOKET CoAepXaTb AUCKPETHbIN NpepbiBaTe/b, UHBEPTOP U T. 4. UK WX COYEeTaHWe, B TOM yucne 6e3 o6beanHeHus
B OJIHOM Kopriyce.

2 MNpeobpasosaTesb ABMAETCA YacTbio 060PYAOBaHNA TATOBON YCTaHOBKM (MM BCOMOraTesisHOro ob6opyoBa-
Hus1). MpeobpasoBaTe/ib MOXET BK/IOYaTb B Ce6s, HanpuMep, aBTOMATUYECKUIA BbIKIOUaTeslb CeTn, unbTp, TpaHcdop-
MaTop. CUCTEMY OX/TaXKAEHUA U T. 4.

3.2 TAroBbIi Npeo6pa3oBaTesnb: MoNyNpoOBOAHUKOBLIV Npeobpa3oBaTeib, 06ecneynBaioLL it 3N1eKTpo-
3HepFVIeVI TArOBble dNeKTpoaBuraTenn.

3.3 BcnomoraTenbHbili NnpeobpasoBaTtenb: MonynpoBOAHUKOBLI Npeobpa3oBaTenb, 06ecnevnBatoLnii
eneKTpoaHeprmeVl BbINOJ/IHEHNE BCNOMOraTesibHbIX pa60T, Takux Kak ocseljeHne, sapagka akkyMmynaTopHbIX 6aTa-
peii. KOHAMLMOHUPOBaHME BO3ayXa, OX/laxaeHne (OCHOBHaA pa6oTa), uenu ynpasaeHus u 1. 4.

3.4 HenocpeACTBEHHbIV NONYNPOBOAHNKOBBI Npeo6pa3oBaTesb NEPEMEHHOI0/MOCTOSAHHOIO ToKa:
MonynpoBOoAHWKOBLIN Npeo6pa3oBaTesib, KOTOPbI Npeo6pa3yeT NOCTyNaKLLy 3/1€KTPO3IHEPIU0 B BbIXOAHYHO
6€3 NPOMEXYTOUYHOr0 3BeHa NOCTOSIHHOro/NepPeMeHHOro ToKa.

3.5 ABYX3BOHHbI/ NONYyNPOBOAHUKOBLI Npeo6pasoBaTe/lb NepPeMeHHOro/NoCcCToOssHHOTo Toka: llo-
NynpoBOAHNKOBLIV Npeobpa3oBaTtesb, KOTOPbLIA NpeobpasyeT NOCTynawLLyo 3/1eKTPO3IHEPINI0 B BbIXOAHYH C
NOMOLLbIO MPOMEXYTOYHOIO 3BEHA MOCTOSIHHOTO/NePEeMeHHOro Toka.

3.6 npepbiBaTeb MOCTOAHHOIO TOKa: MoNyNnpoBOAHUKOBLIV Mpeo6pasoBaTesib C NPUHYAUTENbHOK KOM-
MyTaumein. pasgensowmni aBe Lenu NoCTOAHHOTO ToKa.

3.7 npepbiBaTENb NEPEMEHHOTO TOKa: M0NYNPOBOAHMKOBLI Npeo6pa3oBaTeib C eCTECTBEHHOW UK npu-
HYAUTENbHOW KOMMYyTaLueid, pasgensaoLnii 4Be Leam nepeMeHHOoro Toka O4HOM 1 TOM e 4acToThbl.

3.8 cuctema npeo6pasoBaTteneii: Cuctema, coctosilias U3 HeCKoNbKUX NnpeobpasoBaTteneil, CoeUHEH-
HbIX BMeCTe /1 BbINO/IHEHNA PabOoThl, KaXAblii U3 KOTOPbIX UMEET Pa3/iMyHble BXO4HbIE U/WAN BbIXOAHbIE Xapak-
TEPUCTUKU. a TaKXe pas/inyHble beHKLU/IOHaJ'IbeIe coefuHeHuda, onpeaeneHHble TEXHUYEeCKUMMN yCNnoBnaAMn Ha
CMUCTEeMY B ,ONOSTHEHUE K TEXHUYECKUM YCNIOBUAM Ha Npeo6pa3oBaTesiv KOHKPETHbIX BUAOB U cepUil, BXOASLLNX
B CUCTEMY.

3.9 nonynpoBoAHNKOBLI Nnpubop: Mpnbop, AeiicTBME KOTOPOro OCHOBAHO Ha UCMO/b30BaHUN CBONCTB
nosynpoBoOHMKA.

3.10 BXx0g 1 BbIXOA: Bxofom siBNseTca cTOpoHa, KoTopasi TpuHUMaeT 3/1eKTPOIHEPrnio, BbIXOAOM ABIAET-
CA CTOPOHA, KOTopas NOCTaBAAET akTUBHYIO 3/IEKTPOIHEPTUIO.

MpumeuaHune — Ecim oTgesbHble 3/1eKTpUYeckre Leny (Hanpumep, BXoAa, BbIXOAA, YNpaB/eHns) 3aaHbl Kak
M30/MPOBAHHbIE, TO TakMe Lenu SBSIOTCA 3MEKTPUYECKN Pa3AeneHHbIMM.
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3.11 nopT: Ocobblili NHTEpPelic onpeaeneHHol annapaTypbl C BHELWHEW 31eKTPOMarHuTHO cpegoii.

3.12 nopT Kopnyca: ®usnyeckan rpaHuLa annapaTtypbl, Yepes KOTOPYH MOTYT U3/y4yaTbCs co3aBaeMble
annapaTypoii Wan NPoOHNKaTb BHELUHWE 3/1eKTPOMarHUTHbIE NONS.

3.13 pa6ounii LMKN XeNne3HOLO0POXHOIo NMOABUXHOIO cocTaBa/guarpamma Harpysku: CKOpoCTb U
macca noesfa u nyTb 3a BpeMms.

MpumevaHus

1 Anarpamma Harpyskv npeo6pasoBartesisi paccuMTbiBaeTCs Npy NPOEKTMPOBaHWUMN M3 paboyero LukKaa XenesHo-
[LOPOXHOTO MOZABWKHOrO cocTaBa.

2 inarpaMma Harpy3kum (TOK/MOLLHOCTb B 3aBMCUMOCTVM OT BpeEMEHW) MpeAcTaBnseT coboi NoBTOPSIOLWMACS
LMK TOKa Harpy3ku/MOLLHOCTU B 3a[j@HHbIX YCMIOBUSX, HanpuMep, 3anycka Y TOPMOXEHWS: HanpsikeHne Takke YYuTbl-
BaeTcs.

3.14 makCuManbHbli MTHOBEHHbI BXOAHON TOK: MakcumasbHblii yCTaHOBMEHHbI BXO4HO TOK. KOTO-
pblii Nnpeo6pa3oBaTesib MOXET KOMMYTUPOBATb NPU YCTAHOBIEHHOM HarpPsHKeHWU.

3.15 MakcuMasnbHblli MTHOBEHHbIN BbIXOAHON TOK: MakcMManbHblli YCTAHOB/IEHHbI BbIXO4HOW TOK.
KOTOPpbIVi Npeo6pasoBaTesib MOXeT KOMMYTVPOBATb NPU YCTAHOBIEHHOM HaNPsXeHUN.

3.16 rapmoHuyeckne cocTtaBnsowmne: CoctaBnsawwme 60nbliero nopsiaka, yem nepsoro psiga dypoe,
nepuoamnyeckn n3MeHsoLerocs napamerpa.

3.17

MHTeprapMoHuyeckas cocTasnatowan: CoctaBnswLas Ha 4HacToTe NHTEPrapMoHUKK.

3HaueHne NHTeprapMoHMYecKol cocTasnatoLLeli 06bI4HO BbIpaXaeTcs cpefHeKkBaapaTMyeckum 3Have-
Huem. [ln5 KpaTKOCTU BMECTO TEPMUHA «MHTEePrapMOHUYeckas CocTaBnsAoLWasn» f4onyckaeTca NpUMeHeHne Tep-
MWUHAa <MHTEPrapmMoHuKa».

[FOCTP 51317.4.30—2008 (M 3K61000-4-30:2008). cTaTba 3.13)

MpurumeuvaHune —[laHHbli  TepMMH WCMOMb30BAH B HACTOSILEM CTaHAapTe, HO He YCTaHOB/EH B
M3K 61287-1:2005.

3.18 nynbcayusa: Mpouecc Nneprognyeckoro Namn Cay4aiHoro 3MeHeHns NOCTOAHHOTO HanpshXKeHus (Toka)
OTHOCMTE/IbHO ero CpefHero ypoBHA B YCTAHOBMBLLEMCS pexume paboTbl UCTOUYHMKA, NpeobpasoBaTtes 3/1eKTpu-

4ecKoii IHeprum UM CUCTEMbI IN1EKTPOCHAGXKEHUS.

3.19 koadppuumeHT nynbcaunn: OTHOLWIEHNE PA3HOCTU HAWGObLIErO N HAMMEHbLUIEro 3HaYeHWii Ny b-
CMpYIOLLEro Toka K UX cymme.

KoadppuumneHT nynbcauum (%) = ((/” - ArayY (/U +/rn)) OO0,
rae Irax v /TIn— makcumasnbHOe U MUHMMasbHOE 3HaYeHUs.

3.20 HOMUHanNbHbIV NapameTp: 3Ha4YeHne napameTpa, ycTaHaBAnBaemoe 415 3afaHHbIX yCNOBUIA aKCn-

nyaTtaylumn COCTaBHOW YacTu, yCcTpolicTea U obopyaoBaHms.
3.21 HoOMMHaNbHOe 3HayYeHne: Yncnosoe 3HaYeHUe napamMeTpa, yCTaHOBNEHHOE 06bIYHO U3FrOTOBUTENIEM

A5 cornacoBaHHbIX yCN0BWIA aKCnayaTayum.
3.22 3HaueHue paboyeli TOUkN: 3HaYeHNe napameTpa, ycTaHaBiMBaemoe, Kak npaBuio, noTpebutenem
ONA 3afjaHHbIX YCNOBWIA aKcnayaTaLm cOCTaBHOW YacTu, ycTpoincTea nnv obopyaosaHuns.

MpumeuvyaHne — Cm. FOCT 9219.

3.23 cneymnanbHoe 3HavyeHune: 3HavyeHUe napameTpa, yctaHaBMBaemMoe, Kak npasuno, I'IOTpeﬁVITeI'IeM
ANA oXnoaemMblxX yCI'IOBVII‘/‘I OTKa3a B 3/IEKTPUYECKOM NUTaHNN U Harpys3ke npeo6pa303aTenﬂ.

MpumeyvyaHune — Cwm. A4.1 (npunoxenune 40).
4 O6wure TpeboBaHUsa

4.1 O6wme NoNnoxeHns

4.1.1 NMpoeKkTupoBaHue

MpoekTnpoBaHue cnepyet ocywecTBnaTb B cootBeTcTBUM ¢ FTOCTPUNCO 9001 FTOCTP 15.201.

Mpouecc NpoekTMPOBaHNS AOHKEH ObiTb MPO3PAYHLIM U MOHSATHLIM.

Ecnun noTpe6uTtens TpebyeT NoApo6GHOro onmMcaHus 3Toro npowuecca 415 OLEHKN 3asBKU HA KOHKYPC, TO OH
[OJKEH onpeAennTb 3To 8 LOKYMEHTaX KOHKypca.

4
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4.1.2 Mapknposka

4.1.2.1 3aBojckas Tabnmyka

Mpeo6pasoBaTtesb f0/KEH ObITb CHAGXEH 3aBOACKOW Tab/MUKONR, KOTOpas AOKHA BblTb YATAEMOI Ha Npo-
TAXEHUN cpoka cnyx6bl NnpeocbpasoBaTtens v cogepxartb ceayoLyo nHhopmaunio:

- TOBapHbIl 3HAK M3roTOBUTENS;

- 3HaK obpalleHns Ha pblHKe;

- 0603HayYeHne N0 OCHOBHOMY KOHCTPYKTOPCKOMY JOKYMEHTY, 0603Ha4yeHune Tuna npeobpasosarens:

- CEpUiiHbIli HoMep;

- rOf, N3roTOBNEHNS;

- Macca.

4.1.2.2 OCHOBHble BbIBOAbI

MapKkupoBKka OCHOBHbIX BbIBOAOB A0/)XHA COOTBETCTBOBATb YCTAHOBMEHHO B NpunoxeHun ib.

4.1.3 TexHuuyeckass fOKymeHTaumns

4.1.3.1 fokymeHTaumsa, noctapnsaemas nrotosmtenemM

JlokyMeHTaL A No NPUMEHEHNIO N TEXHUYECKOMY 06CTY>XKUBaHUIO Npeobpa3osBaTtenia f0/KHA NOCTaBNATLCA
M3roToBUTENEM U BKIOYATb B Ce65 cneayolyne foKyMeHTbl, 0DOpM/IeHHble B COOTBETCTBUN C Tpe6OoBaHMAMU
focT2.601,N0CT12.6021MITOCT2.610:

- BEJOMOCTb 3KCM/yaTaunOHHbIX OKYMEHTOB;

- PYKOBO/ACTBO N0 3KCnayarayum;

- chopmynsap;

- MHCTPYKLUMS NO MOHTaXYy, NyCcKy, perynnposaHunio n obkaTke;

- y4ebHO-TeXHUYeCcxXne nnakarbl;

- BEJOMOCTMN JOKYMEHTOB AN PEMOHTA.

Mpu Heo6Xx04MMOCTH UM NO COrnacoBaHuIo ¢ NoTpebuTenem AonyckaeTcs BKAOYaTb B COCTaB nocrasnse-
MOV floKyMeHTaLmmn gpyrne akcnayaTauoHHble U PEMOHTHbIE AOKYMEHTbI (CleuunasbHble IKCnIyaTaunoHHbie UH-
CTPYKLMUN. BEAOMOCTb KOMMN/IEKTA 3anacHbIX YacTell, UHCTPYMeHTa 1 NpuHaANexXHoCTel, pyKoBOACTBO NO PEMOH-

TYUT. 4.).
Mpumevanune — Cwm. AL.2 (npunoxenvie A4).

4.1.3.2 JokymeHTayus, noctaBnsemas notpebutenem

MoTpebuTenb AOMKEH, NPU HEOGXOAMMOCTU, NOCTABNATL TEXHNYECKOE 3afjaHne, KOTOpoe B OCHOBHOM npej-
Ha3HayeHo ANA nNpuBefeHna feTanei cornaweHnii, nepevyncneHHbiX B npunoxeHun B. OHO Heo6xoauMO Ana
BBeAEHNSA MYHKTOB Tpe60OBaHMW1 B TeXHMYecKkoe 3afiaHne, KoTopble OTIMYarTCs oT Tpe60oBaHMil HACTOSALWEro cTaH-
napTta. TexHnyeckoe 3afjaHne MOXeT Takxe cofepxaTtb;

- o6l ee TeXHUYecKoe onnucaHne NpUMeHeHus;

- cneumnanbHble yCNOBKUS 3KCnayaTauuu,

- XapakTepuCcTUKN CUCTEMbI INEeKTPONUTaHNS;

- AnarpaMmmy Harpysku n pabouve Unknbl:

- TpeboBaHMA K3NEKTPOMATUTHON COBMECTUMOCTH:

- TpeboBaHNSA K OXNaX4eHNUIo;

- YCNOBUS OKpyXatolei cpeasbl;

- Mepbl 6e30NacHOCTK, BKoYas TpeboBaHMA K NOBEAEHUIO NPU noxape;

- 0CO6EHHOCTH 3N1EKTPUYECKOW N MeXaHUYeCKOl KOHCTPYKLUN.

- feTasibHble ONUCaHUA UMELLUXCH CPeCTB TEXHNYECKOT0 06CNYXMNBAHNA 1 PEMOHTA.

MpumeyaHun e— TpeGoBaHNS AO/MKHbI 6bITb YETKUMM U OAHO3HAUHBIMW. POPMYNMPOBKM, KOTOpbIE KOMUue-
CTBEHHO He M3MepsIoTCs, NoAo6HbIE (POPMYINPOBKe: «O6OPYAOBaHNE HE [0/HKHO CO3aBaTb NOMEXU CPeACTBaM CUrHa-
Nn3aumn N TenedoHHO CBA3W», NPUMEHSTb HeJoMyCTUMO.

4.1.4 Be30TKa3HOCTb, COXPaHAEMOCTb, PEMOHTONPUTOAHOCTb M 6€30NacHOCTb

4.1.4.1 bBe3oTKasHOCTb

MokasaTenn 6e30TKasHOCTU A0/MKHbI cooTBeTcTBOBaTH FOCT 20.39.312. HOMeHknaTypa 1 3Ha4yeHune noka-
3aTesneit 6€30TKa3HOCTU AO/MKHbI GbITh YCTAHOBNEHbI B TEXHUYECKNX YCI0BUSIX HA Npeo6pa3oBaTesin KOHKPETHbIX
cepuii n Tunos. Mokasatenu 6e30TkazHOCTU NpoBepstoT B cooTBeTcTBUM ¢ FTOCT 27.403. MeTo NpoBEPKMU NoKasa-
Teneli HafeXHOCTN A0MKEH 6bITb COrNIacoBaH NU3roTOBUTENEM U NOTPEGUTENEM.

Mpumevanne — Cwm. A4.3 (npunoxenve A0).
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4.1.4.2 CoxpaHsemMoCTb

MokasaTenu coxpaHsieMocTu AosxHbl cooTBeTcTBoBaTh FTOCT 20.39.312. HomeHknaTypa v 3HauYeHue
nokasaresieii COXpaHieMOCTMN AO/MDKHbI 6bITb YCTAHOB/IEHbI B TEXHUYECKNX YCIOBUSX HA Npeo6pa3oBaTesin KOHK-
peTHbIX cepuii n TMNOB. MNMoka3aTenn coxpaHaemocTn npoeepsAT B cooTBeTcTBMM ¢ TOCT 27.403. MeTog npoBep-
KM nokasaTeniell HafeXHOCTU 4O/HKEH ObITb COrlacoBaH U3roToBUTENEM U MOTpe6uTenem.

Mpumeuvanune — Cm. 44.3 (npunoxerue A0).

4.1.4.3 PeMOHTONPUIoA4HOCTb

KoHCTpyKuMs BOCcCTaHaBnMBaeMblx npeobpasoBarteneil 4oMxHa 6bITb PEMOHTONPUIOAHONM U 06ecneynBaThb:

- AOCTYNHOCTb OCMOTPa M NOATSXKA MECT KPenneHUs KOHTaKTHbIX COeAMHEHWNIi U COCTaBHbIX YacTell (ane-
MEHTOB) W/IN UCK/TI0YEHNE CAMOOTBUHYMBAHNS;

- BOBMOXHOCTb CHATUSI COCTaBHbIX YacTeli 1 3N1eMeHTOB, BblLWEALNX U3 CTPOS U NOANexXalnx 3aMmeHe, 6e3
[eMOHTaXa ApYrnx CoOCTaBHbIX YacTei UNK ¢ YaCTUYHbIM AEMOHTaXOM C MOMOLLbI0 CTAHAAPTHOro caiecapHoro
WHCTPYMEHTa WUu MHCTPYMEHTa, BXOAALLEro B COCTaB KOMMN/EKTa 3anacHbIX YacTei, MHCTPYMeHTa 1 NpuHagnex-
HocTelk:

- LOCTYMHOCTb 3/1IEMEHTOB, NOAMEeXaLlUX PerynpoBaHnio N HacCTPOIiKe;

- LOCTYNHOCTb KOHTPOJIbHO-U3MEPUTENbHBIX MPUBOPOB A1 X 3aMEHbI U NOBEPKU;

-BO3MOXHOCTb CbeMa (PyHKLUMOHaNbHbIX 6/10KOB NpeobpasoBaTtesneil N8 peMOHTa U KOHTPONSA KX napa-
MeTpOB;

- BO3MOXHOCTb NPUMEHEHUS TPY30N04beEMHbIX MEXAHU3MOB.

TpeboBaHUA K PEMOHTOMPUTOLHOCTY NPOBEPSAIOT BHELHMM OCMOTPOM. Mpn 3TOM NPOBEPAIT AOCTYMHOCTb
0CMOTpa M MOATSAXKN MECT KPEN/IEHUSA KOHTAKTHbIX COEAMHEHMNI N COCTaBHbIX YacTell, 4OCTYNHOCTb 3/IEMEHTOB
perynmpoBaHuns U HaCTPOLiKN, BO3MOXHOCTb CHATUS 3/1EMEHTOB, NoANeXallux 3aMeHe npu akenayaTauuu.

TpeboBaHNa K PEMOHTONPUTOAHOCTY ONpefenaTca notpebutenem. N3rotoeutens npeobpasosartens f01-
XeH onpefenunTb, Kakme MeTofbl TEXHUYECKOTO 06CNYXUBAHUA HEOBX0A4MMbI UK 3anpeLanTca. MeTo TEXHU-
4eckoro o6cnyxmnBaHuna foMKeH 6bITb COrnacoBaH NOTpebuTenem n M3roToBUTENEM.

MpumeyvaHune — Cwm. A4.3 (Nnpunoxenne 40).

4.1.4.4 be3onacHoCTb
4.1.4.4.1 NpeobpaszoBaTenn A0/KHbl cooTBeTcTBoBaTh FTOCT 12.2.007.0 n FOCT 12.2.007.11, a Takxe
npasunam (1], [2] n [3).
4.1.4.4.2 TemnepaTypa Harpesa NoBepXHOCTU BHeLUHeli 060/104kM NpeobpasoBaTtesieil B caMoil HarpeToi
TOYKe He Ao/MKHa npesblwaTts 70 “C.
Mpu ycTaHoBKe Npeo6pasoBaTeeii B paboyeli 30He TemnepaTtypa HarpeBa NMoBepXHOCTU BHeLLIHel 060/104-
KM npeobpa3oBaTens He 4o/HKHa npeBbiwaTh 45 °C.
Mo cornacoBaHuio ¢ NOTpe6GUTENIEM J0NYCKAeTCs B TEXHUYECKUX YC/TOBUSIX HA Npeobpa3oBaTenin KOHKpeT-
HbIX CEepUil N TUMOB yCTaHaB/IMBATb APYryl0 TeMNepaTypy HarpeBa NoBepxHOCTU BHeLIHell 060/104kM Nnpeo6paso-
Bartenei.
4.1.4.4.3 MNoxapHan 6e3onacHocTb NnpeobpasosaTteneit — no FTOCT 12.1.004.
MoxapHyto 6e3onacHoOCTbL Npeobpa3oBaTeneli HE06xo4MMO obecneymnBaTb.
- UCMO/Ib30BAHNEM HETOPHYMX U TPYAHOrOpIOYMX MaTepunasnos;
- BbI6OPOM COOTBETCTBYIOLNX PACCTOAHUIA MexX Ay TOKOBe AL MMMN YacTAMMU;
- cpeacTBaMy 3awmuThl:
- 0T HEAOMYCTUMbIX NEPErpys3ok;
- OT TOKOB BHYTPEHHEro 1 BHELLHEro KOPOTKOro 3aMblKaHus;
- 0T NepeHanpsixeHuii:
- OT NCYE3HOBEHMS UM HEA0MNYCTUMOTO CHUXXEHMSA NUTAIOLLETO HAMPSHXKEHNA U HANPSXKEHWs BCNomora-
TesNbHbIX Leneli npeobpasoBarens,
- OT NOBPEXAEHNSA CUCTEMbI NPUHYANTENIbHOIO OXTAXAEHUSA NPU ee Hanuun.
MepeyeHb 3alNT MOXET 6bITb ONONHEH UK COKPALLEH MO COrNacoBaHuIo ¢ NoTpebuTenem.
Mpeo6pasoBaTeny AOMKHbI 6bITb AUHAMUYECKN U TEPMUYECKN YCTOWYMBBIMUW NPU BCEX aBaPUNHbIX PeXu-
Max B Te4eHue BpeMeHun cpabaTbiBaHNs 3aLUTHbIX YCTPOKCTB.

MpumeyvaHune — Cwm. A4.3 (npunoxenne 40).

Tpe6OBaHI/IH K 6€30NacHOCTU A0/KEH onpepenAatb I'IOTpeﬁl/ITeﬂb.
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4.1.5 YCTaHOBEHHbI CPOK CAYXObl

YcTaHOB/EHHbI CPOK CYX6bl Npeobpa3oBatens fo/mKeH 6biTb COr1acoBaH M3rotoBuTeeM nnoTpebuTe-
nem. Ecnu n3rotoButenb HaMepeH NPUMEHATb COCTaBHbIE YACTU CO CPOKOM CYX6bl MeHbLUE YCTaHOB/IEHHOTO
cpoka cnyx6bl npeobpasoBaTtensi, TO UX MPUMEHEHME M NpoLeaypbl UX PETYASPHOI 3aMeHbl A0/MKHbI ObITh corna-
COBaHblI.

PekomeHaaumy No 3anacHbIM YacTaAM NPUBOAUT U3rOTOBUTENb.

4.2 Ycnosusa akcnayartauuu

4.2.1 O6wme NoNoxXeHns

CnepyeT NpuMeHATb KaTeropun pasmelyeHus, npusegeHHole B FOCT 9219. ecnu apyrue kateropuu He
yCTaHOBJ/IEHbI NOTpebuTenem.

4.2.2 BeicoTa

BbicoTa Hag ypoBHEM MOpSA, Ha KOTOpPOIi o6opyfoBaHMe AOMKHO PYHKLMOHMPOBAaTbL Kak 3afaHo, fo/KHa
cooTBeTcTBOBaTH NpuBeAeHHo B TOCT9219. ecnn He ykazaHO MHOe.

4.2.3 Temnepatypa

4.2.3.1 TemnepaTypa okpyxatow,ei cpegpl

3HayeHMne TemnepaTypbl OKpyXatoLei cpeabl, Npy KOTOPOIi 060pyAOBaHNe [OMKHO PYHKLMOHNPOBATL Kak
ycTaHoBneHo, npueegeHo B FOCT9219.

TemnepaTypa okpyxatwLei cpegbl npeobpasoBaTtesnia B XeNe3HOL0POXHOM NOABUXHOM cOCTaBe fOo/KHa
6bITb COrnacoBaHa noTpebuTenem n N3roToBuTenem.

4.2.3.2 Temnepatypa 3anycka

TpeboBaHWNA AAHHOTO NOANYHKTA NPUMEHSIOT K XXe/1e3HOL0POXHOMY NOABUXHOMY COCTaBy, HaxoAsaLwWwemy-
€S Ha 3anacHbIX NyTAX, KOTOPbI He NOACOEAVNHEH K KAKOMY-11M60 NCTOYHUKY 31eKTponuTaHna. HayanbHasa makcu-
ManbHas Temnepartypa okpyxatoLiel cpebl, Npn KOTOpoil o6opyAoBaHne cnoCo6HO 3anyckaTbcs 6e3 npobnem,
[o/mKHa 6b1Th 70 °C. a MMHUManbHaa Temnepatypa — B COOTBeTCTBMM €4.2.3.1.

B Tabnuue 1 npvBefeHbl pasimyHble Knacchl XxapakTepucTuK Harpy3ok npu 3anycke, Npu KOTopbIx 060pyA0-
BaHWe A0/MKHO (PYHKLMOHUPOBATL TaK. Kak yCTaHOBMEHO. He cywecTByeT NnpeAnoYTUTENbHOrO Knacca; knacc
cnepyeT BblI6GupaTb COOTBETCTBYOLWMM NPUMEHEHUI0 Npeo6pa3oBaTtens. Boibop knacca TemnepaTypbl 3anycka
[0/KEH ObITb COrnacoBaH U3rotToBuTesieM nnoTpeburtenem.

Ta6nuya 1— OCHOBHbIE KNACChl XapaKTEPUCTVK HArpy3Kk1 Npum 3anycke

Knacc Harpysku MoLLHOCTb NpK 3arnyc«s
Su1l HomuHanbHoe HanpskeHne X0/10CToro xoAa B 3afjaHHOM Auana3oHe Temneparyp**
SuU2 50% HOMWHa/IbHOW MOLLHOCTM B 3aflaHHOM AuanasoHe Temnepartyp3
SU3 100% HOMWHa/IbHOM MOLYHOCTU MTHOBEHHOG*
SuU4 [Npoure ycTaHOBNEHHbIE YC/I0BUA

& TArosasi MOLLHOCTb JIOKOMOTVBA HEO6A3aTeNIbHO MOXET 6biTh AOCTUTHYTA HEMEA/IEHHO Nocne nofcoeanHe-
HUSE K UCTOYHUKY NUTaHnsi. O6GopyLoBaHMe MOXET AoCTuratb paboyeil TemnepaTypbl C NOMOLLLH BCMOXIOraTe/IbHoro
06opyaoBaHus.

1B HEKOTOpbIX C/yyasx BCrnomoraTtesibHble npeobpa3oBaTenn fOKHbI (DYHKLMOHUPOBAaTb HEMe/1eHHO noc-
ne NoAKMYEHUA K UCTOYHUKY NUTaHWS.

4.2.4 Tpoymne ycnoBuUSA OKpyxatklei cpeabl

Mpeo6pasoBaTtesib A0/MKEH BblTb paccUnTaH Ha YCNOBUS BNAXHOCTU U 3arpsi3HEHHOCTH, YCTaHOB/IEHHbIE B
roCcT9219.

4.2.5 Tpe6oBaHMs N0 CTOMKOCTM K MEXAHUYECKUM BHELWHUM BO3AEACTBYLWNM hakTopam

4.2.5.1 TpeboBaHuWA N0 CTOWKOCTM K BO34ECTBUIO BUGpaLun nygapa

Mpeo6pa3oBaTenu f0/KHbI GbITb MEXAHUYECKU CTOMKMMU B COOTBETCTBUM C TpeboBaHuamm TOCT 17516.1,
npeabABASEMbIMU 415 TPYNMNbI MEXAHUYECKOro MCNOoTHEeHnA M25.

MpumevaHne — Cwm. 4.4 (npunoxenne 40).
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4.2.6 Anarpamma Harpysku

MpuHMMas Bo BHUMaHWe TOT hakT, YTO XapakTepPUCTUKM AuarpamMmmMbl Harpy3kv MOryT BNATb Ha XxapakTepu-
CTVKM npeob6pa3oBaTenia WAWM ero CoCTaBHbIX YacTel, AnarpamMmma Harpysku Ao/KHa 3ajaBatbCca Bcerga. dta
Avarpamma fo/mkHa 6bITb paccumMTaHa no paboyemy LUKy U cornacosaHa U3roToBuTeNnem u notTpebutenem.

B cnyyae 31eKTpn4yeckoro TOpMOXeHMWs Harpyska CTaHOBUTCA UCTOYHUKOM MUTaHUSA.

MpumMeyaHune — Pabounii LMK MOXET GbiTb TUMOBLIM TEOPETUYECKUM TSrOBLIM LIMKIOM (YCKOpEHue,
MOCTOSIHHASK CKOPOCTb, TOPMOXEHME U OCTAHOB) WM LIMKIOM, 3afjaHHbIM AJ18 XeNe3HOLOPOXHOro NOABUXHOMO cocTa-
Ba. B KOTOPOM YCTaHOB/IEH Npeo6pasoBatesib. Kak npasuso, aTOT UMK onpegensercs Ans BXOAHOTO HOMUHAILHOTO
HanpsbkeHWst TArM, a B APYrUX Ciydasx, TakMx Kak TOPMOXEHME, MPU 3a[aHHOM HarnpskeHun. [aHHyio guarpammy wvc-
NoNb3YKT ANS pacyeTa Hamxyawux yCnoBuii paboTsl COCTABHbIX YacTell U onpeAeneHns yCoBuiA UCTIbITaHNA Ha Harpes
(45.3.11).

4.2.7 XapaKTepucTuky ceTu 3/1eKTponmTaHus

MoTpebuTtentio cnegyeT onpefenaTb XapakTEPUCTUKN CETU 3NEKTPONUTAHUA NPpu paboTe B pexnme ABuxe-
HWS 1 NPU TOPMOXEHNN, & TaKXKe NPy BEPOATHbIX YCIOBUAX OTKasa.

4.2.7.1 CeTn NUTaHNUA NepeMeHHOro Toka

4.2.7.1.1 OCHOBHbl€ XapakTepUCTVKN HanpsHKeHNs KOHTAKTHON CeT MepeMeHHOro Toka

OCHOBHble XapaKTepUCTUKM KOHTaKTHbIX CeTeil MepeMeHHOro Toka MpW 3Kcnayatauuu npuBefeHbl B
FOCT6962. O6opyaoBaHue f0MKHO (hYHKLMOHMPOBATb Kak 3a4,aH0, Korga Ucnosb3yeTcs B CETSX, 418 KOTOPbIX
OHO NpefHa3HavyeHo.

4.2.7.1.2 \3MeHeHne YypOBHA HanpshxeHNs B KOHTaKTHOW cetu

Mi3MeHeHne ypoBHA HaNps)XeHWs B KOHTAKTHOW CeTn A0NKHO 6bITb YCTAHOB/IEHO NO/Ib30BaTE/IEM: COOTBET-
CTBYlOLLME XapaKkTepucTuku npeobpasosartens AO/IKHbI ObITb COracoBaHbl U3roToBUTENEM U NOTPebuTenem.

4.2.7.1.3 VickaxeHne Hanps>KeHns B KOHTAKTHOW CeTU NepeMeHHOro Toka

JInHelHoe HanpshXeHne TATOBOV KOHTAKTHOW CeTW A0/KHO ObIThb NPAKTUYECKN CUHYCOUAAaNbHOW hOpMblI.

O6opyfoBaHne fO/MKHO (PYHKLMOHMPOBATb, KOr4a IMHeiHOe HanpsXXeHne NepeMeHHOro Toka CoepXuT rap-
MOHUYECKME U UHTEPrapMOHUYECKME COCTaBNAIOLINE HA YPOBHAX HUXE U PaBHbIX 3HAYEHUAM, COTNacoBaHHbIM
N3roToBuTENEM U NOTPEBUTENEM.

4.2.7.1.4 Hanpsi>XeHne B KOHTAKTHbIX CETAX NepeMeHHOro Toka

Mpeob6pasoBaTesb, BKAOYAA €r0 3alUTHbIe YCTPONCTBA, COeANHEHHbIE C TPAHCHOPMAaTOPOM W BXOAHbLIM
hUNbTPOM (ecnn TakoBble UMeTCA), 4O/HKEH BbiTb CNOCO6EH BblAEPXKUBATbL BXOAHbIE HANPSXEHUS, NPUBEAEH-
Hble B TOCT 6962. cuntatowmecs HopMasabHbIMU YCNOBUSMU. JTlo6ble CYLLLECTBEHHbIE OTK/IOHEHUS AO/IXHbI ObITb
yCTaHOB/IeHbl NOTpebuTenem.

4.2.7.1.5 MNMonHoe conpoT1BEHNE KOHTAKTHOW CETN NepeMeHHOro Toka

Tak kak NosiHoe CONpPOTVB/IEHNE KOHTAKTHOI CeTh NepeMeHHOro ToKa BAMSEeT Ha TEXHUYECKNE XapaKTepucTu-
K 060pyA0BaHNS U MOXET U3MEHATLCA B 3aBUCUMOCTUN OT NOJOXKEHNS XeNe3HOL0POXHOro NoABMXHOIO CocTasa,
TO XapakTepucTuKKN, BKOYAA MakCcuManbHOe U MUHUMa/lbHOe 3HaYeHUSA NOMIHOro CONPOTUBAEHUS, AO/MKHbI ObITb
yCTaHOB/IEHbI NOTPEbUTENEM.

Mpu He06X04MMOCTH, N TaM. TAe BO3MOXHO, PE30HaHCHbIe YaCTOTbl KOHTAKTHOW CEeTM NepeMeHHOro Toka
[OMKHbI 6bITb yCTAHOBNEHbI NOTPe6bMTENEM NMGO HEeNnocpeACTBEHHO, NM6BO0 C MOMOLLbI0 MOAENN CETH.

CnepyeT Takxe yunTbiBaTb BMSHWNE APYTOro Xene3HOL40POXHOIro NOABUXHOI0 cocTaBa Ha No/IHOe Conpo-
TUBJIEHNE KOHTaKTHOI CEeTU U pe30HaHCHbIE HYacTOTbl.

4.2.7.2 CeTu nUTaHNA MOCTOAHHOIO TOKa

4.2.7.2.1 OCHOBHble XapakTePUCTUKN HaNPSHXKEHNA KOHTAKTHOM cCeTn NOCTOSIHHOrO ToKa

OCHOBHblEe XapaKTepUCTUKN Pa3/InYHbIX KOHTAKTHbIX CeTeli NOCTOSIHHOro Toka npueegeHbl B FTOCT 6962.
O6opyaoBaHne AOMKHO PYHKLMOHMPOBATb Kak 3afaHo, Korga ucnonb3yeTcs B CeTAX, A5 KOTOPbIX OHO NpefHas-
HayeHo.

MpuyHUMaIOT, YTO HanpsXXeHne TAroBON KOHTaKTHOI ceTu NpeobpasyeTcs B HANPsHKeHME NOCTOSIHHOro Toka
13 TpexdasHoro CUHycouaanbHOro HanpsXxeHWs MocpeAcTBOM LWEeCTUMMNYNbCHOMO BbINPSAMAEHUA NOMHOTO
nepuoga.

MoTpebuTtens MoXeT ycTaHaBNMBaTb N1H06YI0 APYryo KOHUIypauno, Hanpumep, YNCn0 UMNynbLCOB, OT/INY-
HOe OT WeCTu, NpUMeHeHne hasoynpaBaseMoro BbinPsIMAEHNS, Hanyne pekynepaTuBHON TOPMO3HOW CUCTEMbI
XenesHoAOPOXHOro NOABMXHOrO cocTaBa Unn hunbTPOB NOAABNEHNS FTAPMOHUK HA NOACTaHUNAX.

4.2.7.2.2 \3MEeHEHWNEe YPOBHA HaNPsHKEHNSI B KOHTAKTHOW ceTun

M3MeHeHVe ypoBHS HanpshXeHUs1 B KOHTAKTHOW ceTu A0/IKHO 6bITb yCTaHOBEHO NoTpebuTesniem, COoTBeT-
CTBYIOLLME XapaKkTepucTuky npeobpasoBartens OMKHbI 6bITb COrnacoBaHbl U3roToBUTENEM U NOTPebuTenem.

8



FOCT P 54800—2011

4.27.2.3 HanpsixeHue B KOHTaKTHbIX CETAX MOCTOAHHOIO TOKa

Mpeo6pasoBaTenb, BKOYAsA €r0 BXOAHON OUAbTP 1 3aLyNTHbIE yCTPoicTBa (eCc/u TakoBble NMelTcA), 40/1-
XeH 6bITb CNOCO6EH BblfepXunBaTb BXOAHbIE HanpshkeHuns, npueegeHHble B TOCT6962. /liobbie cyliecTBEHHbIE
OTK/IOHEHWSA AO/MKHbI 6bITb YCTAHOBNEHBI NOTPEGUTENEM.

4.27.2.4 VIHAYKTUBHOCTb M CONPOTUB/IEHNE KOHTAKTHbIX CETEN NOCTOSAHHOIO TOKA

Tak Kak MHAYKTUBHOCTb U CONPOTUB/IEHNE KOHTAKTHbIX CETEli MOCTOSSHHOTO TOKa B/IMSAKOT HA TEXHUYECKMEe
XapakTepucTukn 060pyA0BaHUSA U MOTYT U3MEHATLCA B 3aBUCUMOCTH OT NOIOXEHNSA XEeNe3HOA0POXHOI0 NOABUX-
HOrO cOoCTaBa, XapakTepPUCTUKKN, BKIOYAA MaKCMMasibHOe Y MUHUMalbHOe 3HaYeHNA UHAYKTUBHOCTU U COMPOTUB-
NIeHnA. AOMKHBI 6bITb YCTAHOBNEHbI NOTPEOUTENEM.

CnepyeTt Takxe yunTbiBaTb BAINAHNE NPUCYTCTBUS APYrOro Xese3Ho40p0XHOro NoABMXHOIO cocTasa.

4.27.2.5 VickaxeHne HanpsXXeHUsi KOHTaKTHOW CeTn NOCTOSAHHOIO Toka

O6opypoBaHne A0/HKHO YHKLMOHUPOBATL NPU HANPSAXEHUN NOCTOAHHOTO TOKa, YPOBHWN raPMOHUYECKUX U
NHTEPrapMOHNYECKNX UCKaXEHWI A KOTOPOro MEHbLUE N pPaBHbl 3HAYEHWSIM, COrNIaCOBaHHbIM N3rOTOBUTENEM U
notpebutenem.

4.27.3 BCTpOEHHbIE UCTOYHUKN MUTAHUSA XXENEe3HOO0POXHOIo NOABUXHOIO cocTaBa

Ecnu npeobpasosBartesib nonyyaeT nuTaHne OT BCTPOEHHOI0 UCTOYHUKA NMUTAHUSA XeNe3HOL0POXHOI0 Noj-
BWXHOTO COCTaBa, Takoro Kak akkyMynaTopHble 6aTtapeun, TAroBble reHepaTopbl, Apyrne UCTOYHUKN 31eKTponuTa-
HUA. TO NOTpebuTeNnb AOMKEH YCTaHaBNNBaTb HOMUHANbHbIE U NPefe bHble 3Ha4YeHUS A5 HanpPsXXeHWS U NOHOTo
COMPOTUBNIEHUSA UCTOYHMKA NUTAHNSA, a B Cllydae NUTaHUs NepeMeHHbIM TOKOM — 4acTOTy U (DOPMY BOJIHbI.

4.2.8 TMomexun

Mpeobpa3oBaTenib MOXeT co3gaBaTb NOMEXU 13-3a 3NeKTPONPOBOAHOCTN UK U3NTYYEHUA, KOTOPblEe MOTyT
B/INATb HAa CUCTEMbI 3/IEKTPONNTaHUS, PaAN0- N TeNledOHHON CBA3W, CUTHANM3auum Uam gpyroe o6opygoBaHue B
Xesle3HOA0POXHOM NOABWKHOM COCTaBe WM B COCEHEM Xesle3HOA0POXHOM MOABUXHOM cocTaBe. BxoaHo
TOK Nnpeo6pa3oBaTens 06bIYHO COAEPXKUT rapMOHUYECKUE U MHTEPrapMOoHMYeckme coctaBnsatowme. OHM umetoT
MeCTO M3-3a HaNMYNA rapMOHVK B TATOBOM 3/1€KTPONUTaHUM UK reHepupyroTca npeobpasosaTtenem. Ecnu npeo6-
pasosartesib NUTaeT Apyroe obopyfosaHue noesaa, To criefyeT yunTbiBaTb MOMEXV OT TAKOro o6opyaoBaHus (Ha-
npumep. 3NeKTPonuTaHna 451 OTONIEHNSA NacCaXnpCckUx BaroHoB).

Mpeob6pasoBaTe b 4O/HKEH COOTBETCTBOBATL TpeboBaHusM, npuBegeHHbiM B TOCT 29205.

4.2.8.1 Momexu B NnuTatoLWeli KOHTaKTHO ceTun (M3nyyeHne)

OTBETCTBEHHOCTb 3a COBMECTUMOCTb MeX/y npeobpasosBaTtesniem, Xene3HoA0PO0XHbIM MOABUXHbLIM cOCTa-
BOM U CUCTEMOW 3NeKTPONUTaHns pacnpegenseTca mexay n3rotosmtenem npeobpasobarens, paspaboTumkom
cuctembl n notTpebutenem. Mpouecc Bepucunkayy COBMECTUMOCTU A0/MKEH ObITb COrNacoBaH U3rotosmuTenem
npeo6pasosartesis, pa3paboTYNKOM CUCTEMBI U NOTpebuTenem.

[lonycTumoe 3HavyeHne rapMOHUYECKMNX COCTaBAAOLNX MEPEMEHHOI0 TOKa BCeli KOHTAKTHOWN CeTu A0/KHO
6bITb ONpeaenieHo NnoTpebuTenem.

4.2.8.2 NMoMexu, BUSIOWME HA CUCTEMbI PaAMO- U TeNeOHHOI CBA3N

MpeobpasosaTenn MOryT Bbi3blBaTb HapyLleHUs B paboTe cucTem pagmno- nTenedoHHOI CBA3N.

B uenax 3awutbl pagmo- n TenetoHHOM CBA3N HOPMbl UHAYCTPUanbHbIX PaAnonomMex, co3jaBaeMbix npe-
obpasoBaTenemM ¢ paboynmm Hanps>XKeHMeM NepBUYHbIX UICTOYHUKOB 3N1eKTPUYeCcKoi aHeprum Ao 500 B nepemeH-
Horo unn 1000 B NOCTOSAHHOTO HanpsXeHus, B nosoce 4YacTtoT oT 0.15 o 30 MI'y A4O/KHLI COOTBETCTBOBATHL
yctaHoBneHHbiM B TOCT 30429.

MpumevyaHne — Cwm. ALL5 (npunoxenne 00).

CpefiHee 3HauYeHve 4acToTbl JONYCTMMOTO NpesieNlbHOT0 Toka B MHTepdelice Xene3HoL0p0XHOro NoABUX-
HOTO coCTaBa ycTaHaB/MBaeTCs NoTpebuTenem B 3aBUCMMOCTY OT BMAA annapaTtypbl, NpYMeHseMoli B cuctemax
paguo- n TenedoHHO CBA3N.

MpumeyaHune — [JaHHOE NOMOXEHNE 3aMeEHSAET CCbl/IKy Ha MOK 62236-3-1:2008.

4.2.8.3 Nomexun, BANAOLLME HA CUCTEMbI CUTHANM3aumm

OTBETCTBEHHOCTb 3a COBMECTUMOCTb MeXy npeobpa3oBaTenem, Xene3HoA0P0XHbIM MOABUXHbBIM coCTa-
BOM M CUCTEMOI CUTHaNM3aLuy pacnpegensaertcs Mexay nsrotoentenem npeobpasosaTens, pa3paboTyNKoOM cuc-
TeMbl 1 noTpebuTtenem. Mpouecc Bepudukalyum COBMECTUMOCTU AO/MKEH ObITb COrNacoBaH Ha MOMEHT 3ak/ye-
HUA KOHTpakTa.

[eTanbHble Tpeb6OBaHUSA, KacalLmecs NoMex, BANALWNX HA CUCTEMY CUTHaNU3aunn, 4OMXHbI 6bITh onpe-
AeneHbl YNONHOMOYEHHbIM A0/HKHOCTHBIM INLLOM XeNe3HO40PO0XHON NHPaCTPYKTYpbI.
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Hanpumep:

- MakCMMasibHble J0MyCKaeMble TOKM Ha CUTHA/IbHbIX YacToTax Npu 3afaHHol WHUPUHE NOMOChl YacToT 1
NPOLOMKNTENBHOCTN B CUCTEME INIEKTPONUTAHUSA, Bbl3biBaeMble NpeobpasoBaTenem. CUrHasibHble 4acToTbl 06bIY-
HO HaxofATCA B Amana3oHe yacToT Huxe 150 kL. B KOTOPOM MPU BK/IIOYEHUU NEPEXOAHbIX PEXUMOB MOTyT
HaxoAUTbCA rapMOHUKMA.

MpuMeyaHune — M3roToBUTENIO CNeayeT yUUTbIBaTb, YTO CyMMAPHbI TOK MOMEX OT CETU Y KEE3HO40POXHOTO
MOABMXHOTO COCTaBa He [J0/KEH MPEBbIATb YPOBEHb, YCTAHOBMEHHbIN YNOHOMOYEHHbBIM AO/MKHOCTHBLIM IMLOM Xe-
NIE3HOLOPOXHON MHAIPACTPYKTYPbI;

- MUHMMasibHOe BXOAHO€E NOoJIHOE CONPOTUB/IEHNE XXKETE3HOA0POXHOIo NOABMXHOIO CoCTaBa nNpun CUrHanb-
HbIX4acToTax.

MpumeuaHune — ECiM NoABUXHON COCTaB npegHasHaueH Ansi paboTbl HA HECKObKMX KeNe3HOLOPOXKHbIX
ceTsix, TO crieflyeT NPUHUMATL BO BHUMAHWE COrNalleHnsi No TPeGoBaHWSM, NPUHATLIE A1S KaKaoli CeTu;

- MakCuMasibHble AonyCcKkaeMble NyTeBble MAarHUTHbIE NOA.

MprvmeyaHune — MyTeBble AaTUMKA MOTYT MOABEPraTbCsl BO3AENCTBMSIM MarHUTHbIX NOMel B fuanasoHe nx
pabounx yacTor.

4.2.9 OrpaHMyeHns BXO4HOTO ToKa

No6oe orpaHnyeHne Toka Npy yCTaHOBMBLUEMCA COCTOSIHUM W €r0 CKavkax Wau npu BKAKYEHUN JO/KHO
6bITb YyCTAHOB/IEHO NOTPEBUTENEM.

MoTpebuTenb Takxe fO/MKEH yCTaHaBNUBaTb NpeAe/bHO AONYCTUMbIA KpaTKOBPEMEHHbI TOK CUCTEMbI 3/1eK-
TPONUTAHMA U TWUN 3aLLUTHO ceTu.

4.2.10 BnnaHve Ha okpyXxatwuwyw cpogy

4.2.10.1 AKyCTUYECKWUIi Wym

Mpeo6pa3oBatenu knaccuuLMpyT N0 MakcuManbHOMY YPOBHIO 3ByKa, CO34aBaeMoro npeobpasosare-
NleM. B COOTBETCTBUM C Tabnunueli 2. YpoBeHb 3ByKa onpegensietcs napameTpom LPA

Ta6nuya 2— Knaccel npeo6pasoBareieii No ypoBHIO 38yka

B ABA
Knacc N1 N2 N3 N4 N5 N6 N7 N8
YpoBeHb 3Byka LpA 80 75 70 65 60 95 90 85

B TexHnuyeckom 3agaHumn MoryT 6bITb yCTaHOB/IEHbI 60/1€€ HMU3KMe 3HavYeHus (cm. 4.1.3.2).

MeToAbl ucnbITaHUi onpegenensl B 4.5.3.10.

Knacc akycTuuyeckoro wyma npeobpasoBaTen C BHELWHEN CUCTEMON OXNaxaeHuns, koTopas ucnonb3yeTtcs
TOJIbKO 191 €ro OX/1aXAeHNs, pacnpoCcTPaHAIOT Ha BHELLHIOW CUCTEMY OX/TaxAeHus. B HacTosAwem ctaHjaprte
ycTaHaBnuBalT TpeboBaHNA K akyCTUYEeCKMM nokasaTensam npeobpasoBarteneiil 63 yyeta akycTmyecknx nokasa-
Teneii CMIOBOW YCTAHOBKU 1 BCMOMOraTe/IbHOro 060pyA0BaHUs Xene3Ho40POXHOro NOABWKHOIO cocTaBa.

YpoBeHb Wyma, co3faBaemMoro npeobpasoBaTesieM Ha Xenes3Ho40pPOXHOM MOABMXKHOM cocTase, byaeT
3aBUCETb OT ero yCTaHOBKN U NPUHATbIX Mep 3BYKOM30NALUN.

Knacc akyctuyeckoro wyma npeobpasosartesisa ycTaHas/NBaloT MO COracoBaHNI0 MeXay U3rotToButesieM n
notpebutenem. Knaccel akycTuyeckoro wyma 6.7,8 npuMeHsa0T AN npeobpasoBarteneil, ycTaHaBInBaeMbIX Ha
Xene3Ho40p0XHOM NOABMXHOM COCTaBe B MOMELLEHUAX, B KOTOPbIX BbINO/THEHbI LUYMO3aLUTHbIE MEPONPUATUS.

M3roToBuTE b XEEe3HOL0POXHOI0 NOABUXHOIO COCTaBa HeCeT OTBETCTBEHHOCTL 3@ YPOBEHb WyMa, co3ja-
BaeMOro yCcTaHOB/IEHHbIM Ha HEeM nNpeo6pasoBaTenem.

4.2.10.2 [onycTuMble NpeBbIlEeHNsa Temneparypbl

[lonycTumMble npeBbllleHNs TemnepaTypbl Harpeea 4yacTeli npeobpasosaTens [O/MKHbI COOTBETCTBOBATb
FOCT9219 (tabnuua 2).

4.3 XapaKTepucTtuku

4.3.1 XapaKTepuUCTUKN COCTaBHbIX YacTei

4.3.1.1 TpeboBaHus

CocTaBHble YacTy fO/MKHbI COOTBETCTBOBATL TPe60BaHNAM, KOTOPbIE onpeAensaoT UX MYHKLMOHabHbIE 1
chunsnyeckme napameTpbl C TOYHOCTbIO, JOCTATOYHOW ANA nocneAyloweit nepepaboTkn 1 NOCTaBk/ B3anmo3ame-
HAEeMbIX YCTPOCTB OT a/IbTEPHATUBHOIO NOCTaBLLMKA.

@)
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4.3.1.2 Cuctema MeHeJXMeHTa KayecTBa

MocTaBLMK/M COCTaBHbIX YacTell fO/MKHbI UMeTb CUCTEMY MeHe[XXMeHTa KayecTBa, y[0BNeTBOPSIOLLYIO
Tpeb6osaHuam FOCTP UCO 9000. nnu aksnBaneHTHY0 CUCTEMY.

4.3.2 XapakTepucTuUky NoNynpoBOAHWUKOBbLIX NMPMGOPOB

MonynpoBOAHMKOBbLIE MPUGOPBLI CUIOBBIX Lienei Ao/MKHbI cooTBeTcTBOBaTL Tpe6oBaHmam FTOCT20859.1.
a nx hyHKLMOHUPOBaHMe JO/IKHO 6GbliTb 06eCneyeHo B YC/I0BUAX, YCTAHOB/IEHHbIX B HACTOSALWEM cTaHaapTe.

4.3.3 XapaKkTepucTukn TpaHcopmaTopoB, peakToOpoB U KOHAEHCaToOpoB

XapakTepncTuKun TAroBbIX TPAHCOpPMaTOPOB M PeaKkTopoB, MCMNO/b3yeMbIX B Npeo6pa3oBaTensx, AOMKHbI
yposneTtBopATb Tpe6osaHuam FTOCT P 54801. XapakTepuCcTUKN KOHAEHCATOPOB A0/TKHbI YA0B/ETBOPSATL Tpeb6oBa-
HUAM HOPMAaTUBHbIX OKYMEHTOB Ha noctasky n FOCT28309.

MprumeyaHune 1—TIpy HaMUMM  PACXOXKAEHWIA MexZy YCNOBUAMM 3KCrlyaTtauuu, YCTaHOB/IEHHbLIMM
B FOCT P M3K 60384-14. HOpMaTUBHbIX JOKYMEHTax Ha NocTaBKy W HacTosLeM cTaHfapTe, NpeanoyTeHne otgaeTcs
HacTosiLeMy cTaHaapTy. Ocoboe BHUMaHWe criegyeT yaenatb TpeboBaHUAM N0 BO3AENCTBMIO BUGpaLyy 1 yaapos, ycno-
BMAM paboTbl U UCMbITAHWAM.

MpumeuvaHune 2 — Cwm. 4.6 (npunoxenue [LY).

4.3.4 XapakTepucTtukn npeobpasoBatenei

4.3.4.1 TeomMeTpuYeckue xapakTepuctukn. CooTBETCTBUE KOHCTPYKTOPCKON AOKYMEHTauum

Ha npeo6pa3oBaTtenb Ao/KHA 6bITh BbiMyLeHa KOHCTPYKTOPCKAan AOKYMEHTaLus, KoTopas, B YHacTHOCTH,
ycTaHaB/NBaeT:

- COCTaBHble YacTu;

- MecTa KpenjieHus;

- TpeboBaHus kK o6ecneyveHnto JoCTyna;

- MecTa 3axBarta npu obpalieHuu;

- 3/1eKTPUYECKME COEANHEHNA N BEHTUNSALMOHHbIE KaHaslbl UM COEJVHEHUS C CUCTEMOI OXNAXAEHUS;

- pasmepbl 1 JOMNycKu;

- CyMMapHyIo pacyeTHy0 Maccy npeobpasoBarenisi B coope 1 oxnaxjarwlliei cpeibl;

- pacyeTHOe NOJI0XEHNE LeHTPa TAXECTHU.

Tpe60oBaHNsA U KOHCTPYKLMSA AO/KHbI 6bITb COTr1acoBaHbl M3roToBUTENIEM 1 NOTPEbuTEnem.

4.3.4.2 XapakTepucTUKN CUCTEMbI OX/TaXAEHNA

MapameTpbl CUCTEMbI OX/TAXAEHUSA AO/DKHBI 6bITb ONpejeneHbl B TEXHUYECKNX YCNI0BUSAX U MOTYT BK/IloYaTb
cnepgywouiee:

- BUJ oxnaxgatouieii cpegpbl;

- CKOPOCTW NMOTOKa NpK YCTAHOBMBLLEMCS U NEPEXOAHOM COCTOSHUSAX:

- TeMnepaTypbl Ha BXOAE U Ha BbIXOJE;

- fiaBneHune npu paboTe (HOMUHaNbLHOE U UCNbITATENbHOE 3HAYEHUS);

- najeHve gaBneHus;

- paccenBaHne MOLHOCTY;

- [lONOJIHUTE bHbIE flaHHble (HanpuMep, BO3AyLLHbIE 3a30Pbl MEXAY CMEXHbIMU YacTsAMU, NOTEPU MOLLHOC-
TW). €CNN MOBEPXHOCTb UCMO/Mb3YeTCA B LeNAX OXNaX4eHNs;

- FTePMETUYHOCTb CUCTEMbI OXNaXKAEHUS C 3aMKHYTbIM KOHTYPOM (NpW Hannuum);

- TMn dunibTpa v TpeboBaHUA K €ro TEXHUYECKOMY 06CYKUBaHMIO;

- MHOPMALMIO N0 TEXHNYECKOMY 06CNY)XMBAHUIO OXTaxaaroLei cpefbl (Hanpumep, Nnpucagki Npy oxnax-
AEeHUN BOOOW).

4.3.4.3 CTeneHb 3awWnTol

CTeneHb 3alnTbl HEO6XOAMMO BbIOUPATL U3 cTeNeHell 3aluThl, onpegeneHHbix B FTOCT 14254,

4.3.4.4 SneKTpuyeckne xapaktepucTukm

4.3.4.4.1 BxofHble napamMeTpbl

Mpeobpasosartenb Ao/HKeH 061agarTb CNOCO6HOCTLIO NOACOEANHEHNUA K OAHOMY UM HECKOIbKUM UCTOYHU-
KaM 3/1eKTponnTaHuns, ykasaHHoiM B 4.2.7. NpeobpasoBaTtesib MOXeT NOACOEANHATLCA K UCTOUYHMKY 3/1eKTponuTa-
HUA HenocpeACTBEHHO UM Yepe3 NPOMEeXyTOUYHOE 3BEHO, Hanpumep Yyepes TpaHcopmMaTop Un BXOLHOM unbTp.

MoTpebuTens JOMKEH ycTaHAaBNNBATL XapakTePUCTUKN MCTOYHUKOB NUTaHUSA C y4eToM TpeboBaHruii 4.2.8.

MNMpeobpa3oBartenb, BKIOYAsA €ro 3almnTHbIE YCTPOCTBA, NPW UX HANUYUK, AO/DKEH BblAEPXNBaTh BXOAHbIE
HanpsxeHus, npusegeHHble B 4.2.7.1.4 n/vunn 4.2.7.2.3, 6e3 noBpexaeHunii. MoTpebuTenb AOMKEH yCTaHaBNN-
BaTb. TPEBYeTCA AN HET NOBTOPHAsA PerysinpoBKa 3alMTHbIX yCTPONCTB.
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4.3.4.4.2 BbIXxogHble napameTpbl

HoMuHanbHble 3HaYeHNsi OTHOCATCA K NpeobpasosaTesito, a 3Ha4eHnsa pabounx ToYeK — K MPUMEHEHWUIO.

4.3.4.4.2.1 HoMUHaNbHble 3HA4YEeHUA

B TeXHMYecknx ycnoBuax A0/KHbI 6bITb onpegeneHbl HOMUHaNbHbIE 3HAYEHUA CNefyoLnX BbIXOAHbIX
napameTpos:

- HanpsxeHne (OCHOBHOE CpefiHeEKBaApaTUYECKoe UNn cpefiHee 3HadYeHue);

- TOK (OCHOBHOE CpefiHeKBagpaTuyeckoe Uau cpegHee 3HadyeHune);

- TOK OTK/TIOYEHUSA.

- KO3 (PMLMNEHT MOLLHOCTMN OCHOBHOW YaCTOTbl HANPSXKEHWS;

- yacToTbl (OCHOBHAsA, HecyLan u Moaynsaunm).

4.3.4.4.2.2 3HavyeHns pabounx Touek

BbixofHble napaMeTpbl f0/KHbI 6bITb ONpeenieHbl N3roToBUTENEM B TEXHUYECKNX YCTOBUAX, MPUMEHU-
TeNbHO K KOHKPeTHbIM pabo4yum ToUkam B COOTBETCTBUM C 4.2.6. B TexHnyeckne ycnosus cnegyeT BkIOYaTb:

- MOLLHOCTb (aKTUBHYIO Y peakTUBHY0);

- HanpsxeHne (OCHOBHOE CpefiHEKBaApaTUYECKOE UK CpefiHee 3HaYeHne);

- hopMYy BOJIHbI HaNPSXKEHUS,;

- TOK (OCHOBHOE CpefiHeKBagpaTnyeckoe Uam cpegHee 3HauyeHue);

- NMMKOBOE 3HaYeHne ToKa:

- ponyctuMmoe Bpems paboTbl B KaX0l KOHKpPeTHOI paboyeil Touke;

- yacToTbl (OCHOBHAas, HecyLlasa u MoaynaLumn).

OTO A0/MKHO 6bITb COrNacoBaHo U3roToBUTENEM U NOTPebuTenem.

4.3.4.4.2.3 CneunanbHble XapakTepucTukm

XapakTepucTuKn KOPOTKOro 3amblkaHUS U Pa3OMKHYTON Lienn Heo6xo4MMo NPUBOAUTL B COOTBETCTBUN C
4.1.3.2.

Jlio60e cneynanbHoe TpeboBaHne NOTPebuTens JOMKHO 6bITb yKa3aHo B COOTBETCTBUM € 4.1.3.2.

3T0 [,0/MKHO 6bITb COrN1ACOBaHO U3roTOBUTENEM U NOTpebuTenem.

4.3.4.4.3 KoathpuuMeHT NoNe3HOoro AencTBUs MOLLHOCTH

KoadhpumumeHT nonesHoro AelicTBUS MOLHOCTY HEO6XOAMMO ONpeAenaTh AN HOMUHANbHbIX XapakTepuc-
TUK CUCTEMbI 3/1EKTPONMTaHNSA (CM. 4.2.7) B OQHOI 13 pabounx Touek 4.3.4.4.2.2. npeAno4TUTENbHO NPU HOMU-
Ha/lbHbIX YCNOBUAX PaboTbl.

KoadhcbumumeHT nonesHoro geiicTBus cnegyet onpefensaTb 4715 060X HanpaBeHWii NOTOKa MOLHOCTM Ye-
pes3 npeobpasoBaresib, eC/iv NPUMEHUMO.

3TO A0MKHO BbITb COrNacoBaHO N3roTOBUTENEM M NOTPeBGUTENEM.

MpumedyaHune —OnpegeneHne koadhduLyeHTa NonesHoro AeicTansa mMolHocTy npusegeHo B FOCT 26567.

4.3.4.4.4 SnekTpnyeckasa n3onauna

Ecnu npeo6pa3osartenib o6ecneynsaeT 3N1eKTPUYECKYIO N30AALNI0 MEXAY NCTOYHUKOM 3N1EKTPONUTAHUSA 1
Harpys3koii, TO 3TO AO/IKHO BbITb YyKa3aHO B TEXHUYECKNX YCNOBUAX Ha Nnpeo6pasoBaTesib.

4.3.4.4.5 NHTepdeiicbl Mexay npeobpasoBateniemM 1 yCTPONCTBOM ynpaB/ieHns

Ecnu npeo6pasoBartenb (cnnoBas 4acTb) U yCTPONCTBO ynpaB/ieHUsi pasgefierbl, TO 4OKHbI ObiTb 3a4aHbl
(hYHKUMOHA/IbHbIE MHTEPENChI MeX Ay HIMK

4.4 TexHuuyeckne TpeboBaHuA

4.4.1 KoopAavHauuna nsonaumm

4.4.1.1 Pa3mepbl BO3AYLLIHbIX 3230P0B A4/15 U301ALUN

Mpyv BbIGOPE M30NALMOHHBIX PACCTOSHUIA N0 BEPTUKA/IbHON U TOPU30HTaIbHOW MOBEPXHOCTAM, a Takxe 3a30-
POB 1 MPOMEXYTKOB C/1eflyeT No1b30BaTbCA KPUBLIMU, NPUBEAEHHBIMU Ha pUCYHKe 1a.

MpumeyvyaHne — Cm. A4.7 (npunoxeHne ALL).

CTeneHb 3arpsasHeHusi onpegeneHa B tabnuue E.1 (npunoxexus E). Ans BbicoT Bbiwe 2000 M Haf ypoBHEM
MOpS KOppeKTupylLwmne koadrumeHTbl 4OMKHLI COOTBETCMNI0 0BaTh YKa3aHHbIM B Tabnuue AB. 1(npunoxe-
Hne [B).

[ns npeobpasoBaTteneil, KOTOPble XOPOLLO 3aLuLieHbl BXOAHO Lienblo, 4OMYCTUMO NCNO/b30BaTh KaTero-
puio HanpshxeHna OV2.

M3roToBuUTENb AO/KEH YCTAHAB/IMBATL HOMUHA/IBHOE UMY IbCHOE HanpsXeHune.

12
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4.4.1.2 TlyTn yTeuku gnsa n3onaumun

OCHOBOW N5 onpeAeneHnsa nNyTei yTeuykn ABNsSeTCA HOMUHaNbHOe HanpshkeHne N30aaunm, okpyxatLas
cpefa annapaTa u U309LMOHHbI MaTepuran.

MuHMManbHbIA NyTb yTeUkW cnefyeT Bbl6upatb no tabnuue D.1 (NpunoxeHve D). CTeneHb 3arpAsHeHns
onpepeneHa B Tabnuue E.1 (npunoxeHue E). Camblii KOPOTKMIA NyTb YTEUKM B KAX0M KOHKPETHOM c/ly4yae f0/1-
XeH 6bITb He MeHee COOTBETCTBYHOLLEro pasmepa BO3yLIHOIo 3a3opa.

KpuBasi 1— MuHUManbHOe paccTosiHie No BO3Ayxy (BO3AYLUHbIA 3a30p) B NPOCTPAHCTBE, 3aKpbITOM OT nonaga-
HUS BAMU W TPsi3n 1 MOJIHOCTBIO U30/IMPOBAHHOM OT B/IMSIHUS 3M1IEKTPUUECKON AyTW, T. €. OT KOHTAKTOPOB, PaspbiBAOLLMX
rNaBHble U BCNomoratesibHble Leny.

KpuBasi 2 — MuHUMa/IbHOE PacCTOsHUE MO BEPTUKAbHOM NOBEPXHOCTU U30NAUMK N1t AeTasleld, 3aKpbITbiX OT
nonajaHust Bnarv 1 rpsasu 1 U30NMPOBaHHbLIX OT AeNCTBUS SNEKTPUYECKON AyLu.

KpuBasi 3 — MuHMUMa/bHOE PaCCTOSHUE MO FOPU3OHTASBHOM MOBEPXHOCTU U30NAUMM ANA AeTasieil B YCnoBusX,
OnmMcaHHbIX ANt KPUBOM 2.

KpuBasi 4 — MUHUMaJIbHbIE PACCTOSIHUS MO BEPTUKA/IbHOM NOBEPXHOCTN W30MSUMU 418 AeTaneil, 3aKpbiTbiX OT
nonagaHus Bnaru v nbiav, NoAHOCTbIO W30/IMPOBAHHbLIX OT AENCTBUA AyrUM W NpeAHa3HaAuYeHHbIX ANs 06CNYXMBaHNS
CUMOBbIX Liene, 3aliMiLeHHbIX NpeaoxpaHuTensM1, asToMaramm.

KpuBasi 5 — a) MyUHUMa/IbHbIE PACCTOSHMA N0 BEPTUKauIbHOM NOBEPXHOCTW M30NSUMK AN AeTaneid, 3aKpbITbIX OT
nonagaHns Bnarv, W LWWH, HaxoAsWMXcs B6/M3N MecTa 06pasoBaH1s 3M1EKTPUUECKON Ayrn 1 npegHasHauyeHHbIX 415
06CNYXMBaAHWS CUMOBLIX Lenel, 3aliMLLeHHbIX NPejoXpaHuTensmMmn, asToMarami.

6) MUHMMasIbHOE PACCTOsIHWE MO FOPU3OHTANTLHOM NOBEPXHOCTY U30NALMK AN AeTasneii B yCNoBusX,
yKa3aHHbIX Bbille Ans KpuBoii 4.

Kpueas 6 — a) MUHUMa/IbHbIE PACCTOSAHMS MO BEPTUKA/IbHOM NOBEPXHOCTW U30MAUMM A1 AeTaNei, 3aKpbITbIX OT
nonagaHus Bnarv u Mbiiy, Haxogawmxca B6AM3M MecTa 06pa3oBaHns Ay U NpefHasHauYeHHbIX 415 3aluTbl BCeit
TArOBOM YCTaHOBKM MyTeM paspbiBa LiENM rN1IaBHOTO TOKA NP Meperpyske Y KOPOTKOM 3aMblKaHuM, MafeHun Hanpsxe-
HUS N T. 4.

6) MUHMMa/IbHOE PACCTOSIHUE MO FOPU3OHTA/IbHONM NOBEPXHOCTU M30MISUMM AeTaneid B yCnoBusx,
yKa3aHHbIX /11 KPUBOIA 5.

KpuBasi 7 — MUHUMaIbHbIE PACCTOSIHWS MO TOPU30HTASTLHOM MOBEPXHOCTM M30MAUMK AeTaneii B yCNoBusX, yKa-

3aHHbIX /19 KPUBOiA 6.

PucyHok la — 3aBMCUMOCTb PACCTOSIHUA MO MOBEPXHOCTN U30MAUUA U BENTNYUHDBI
BO34yLIHOro 3asopa oT pa6oqero Hanps>xeHna

4.4.2 Tpe6oBaHWS K 3/IEKTPOMArHUTHOW COBMECTUMOCTM npeobpasoBaTenei

4.42.1 O6LWuMe NoNoXeHNs

Mpeo6pasoBaTenu f0MKHbI 6bITb YCTOWUNBLIMU K BO3ECTBUIO PAANOYACTOTHbLIX 3/1EKTPOMArHUTHbLIX NoNel
1 31eKTPOCTAaTUYECKNX Pa3psiioB B cooTBeTcTBUM ¢ Tabnuuen Ar.1 (npunoxexve A4T).

13
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MoTpebutens OMKEH yKasblBaTb YCTPOWCTBA, OT KOTOPbIX MOXHO OXMNAaTb CUbHbIX 3/IEKTPOMArHUTHbIX
BO3MYLL,EHWI N/MNN HU3KOW YYBCTBUTENbHOCTH.

4]1.2.2 SneKTpoMarHuTHble Nons

4.4.2.2.1 NMomexu Ansa nytTesoro o6opyposaHus

MarHuTHbIe NONS Xene3HoA0OPOXHOro NOABMXHOIO cocTasa, BO3HMKawLwme npu paboTte npeobpasosartens,
KOTOpbIE MOTYT BAIMATb HA MyTEBOE 060PYA0BaHNE, AO/IXHbI ObITb OrPaHNUYEHbl [0 3HAYEHUIA, yKasaHHbIX B Tab1u-
uer2 (npunoxeHner). unv B cooTBETCTBUM C UHAUBUAYALHBIM N1AHOM M0 3/1€KTPOMArHUTHOV COBMECTUMO-
CTUW NpoekTa.

MpumeyvyaHune — VNHAMBUAYANbHBINA NNaH NO 3NEKTPOMArHUTHON COBMECTUMOCTM AO/MKEH BbiTh COTNacoBaH ¢
YNOSIHOMOYEHHBIM [JO/DKHOCTHBIM JIMLOM XXENIE3HOA0POXHON MHPACTPYKTYPbI.

370 paspelleHHoe nose ABNAeTcA NnpuemMaeMbiM ANA NyTEBbIX NTNHWUIA CBA3N N AATYNKOB.

4.4.2.2.2 Bo3geiicTBMe Ha NPUCYTCTBYIOLWMX Ntogel

MarHuTHble NoAA N MHAYKTMPOBAHHbIE HAMPSXEHUs, Aonyckaemble B KabuHax MalMHUCTOB M Naccaxup-
CKux Kyne (BoobLie B N060l oKpyxatwlLiein cpege, B KOTOPO/ MOryT HaX0AUTLCSA Naccaxupsbl), AOMKHbI ObITh
yCTaHOB/EHbI NOTpebutenem.

Pa3paboTunk CUCTEMBI M U3TOTOBUTESb [O/KHbI COr/lacoBbiBaTb Tpeb0BaHNA Ha ypoBHe nNpeobpa3osBaTens.

4.4.3 BnusiHne oTKa3oB

Heo6xoAuMo yunTbiBaTb BANAHNE 0TKA30B Npeobpa3oBaTensi Ha COCTaBHble YacTu, Hanpumep Ha 3N1eKTpo-
AsuraTtenb. TpaHcdopmartop, MUNLTP U T. 4. NOACOEANHEHHBIE K HEMY, a TaKXe BIMAHVE 0TKa30B 3N1eKTpoasurare-
ns. TpaHchopmartopa, hunbTpa U T. 4. Ha NpeobpasoBaTtesb. BAnmaHne 3TuxX 0TKa3oB AO/KHO 6bITb YCTAHOBIEHO 1
cornacoBaHo U3roToBuTeNem 1 noTpebutenem.

Ecnun He ycTaHOB/IEHO MHOE, TO aHaIN3 BIMAHUA BUA0B 0TKA30B He TpebyeTcs.

4.5 WNcnbiTaHua

4.5.1 O6wune NonoxXeHns

Llenbio ncnbiTaHunii ABNsSeTCA NpOBEpKa COOTBETCTBMA NpeobpasoBartenieii COOTBETCTBYIOLWUM TEXHUYECKUM
YCNOBUAM.

PekomeHpyeTcs, YTO6bI YMCNO0 AOPOrOCTOALMX UCTIbITAHWUIA OrpaHNYnBanocb MMHUMaNbHO HEO6XOANMbIM
KONM4yecTBOM. HacToswWwmMii cTaHAapT NpeAycmaTpuBaeT NnpoBeAeHne 60/1bLUNHCTBA UCNbITAHWUI HA MPON3BOACTBEH-
HbIX y4acTKax U3rotosuTens.

Ecnu Ha npon3BoACTBEHHOM y4YacTKe M3roTOBUTESA UCMbITaTb 060PyA0BaHNeE onpejeieHHbIMY U cornaco-
BaHHbIMU METOAaMMN HEBO3MOXHO, TO UCMbITAHNSA MOXHO MPOBOANTL B CMelManbHOR naboparopnmn nan Ha xenes-
HOZ0POXHOM NOABMXHOM cOCTaBe. VcnblTaHWs KacaloTCs B OCHOBHOM CW/I0BOI YacTu npeobpasosaTens, BKIO-
yas noslynpoBOAHUKOBLIN ApaliBep.

Mpoueaypa v napameTpbl UCNbITAHUA [O/KHbI 6bITb YCTAHOB/EHbI U COTNIAaCOBaHbLI U3roTOBUTE/IEM U NOTpe-
6utenem.

[ns vucnbiTaHnii npeo6pasoBartens 4ONYCTUMO NPUMEHSATb 3/1IEKTPOHHOE YCTPOKCTBO ynpaBieHus (ycTpoi-
CTBO yNpaB/eHUs XeNe3HOA0POXHOro NOABUXHOIO cocTaBa), OT/IMYHOE OT CepuiiHOro 060py0BaHUS.

4.5.1.1 Kateropuu ucnbitaHuii

YcTaHaBMBAKOT TPU KaTErOpMU UCTbITaHWIA:

- nepnmoamnyeckne ucnbiTaHus.

- NPUeMo-cAaTo4Hble UCMbITAHUS,

- uccnepoBaTenbCcKkue UcnblTaHus.

MpumeyaHune — KOMNNEKCHbIE UCMbITAHNA B HACTOSALLEM CTaHAapTe He pacCcMaTpuBaloTCA.

4.5.1.1.1 MNepuoguyeckme ncnbiTaHus

Mepea npoBeAeHneM NepuogNyecKknx UcnbiTaHnii npeobpasoBaTeb AO/HKEH NPOATM NPUEMO-CcAaTOYHbIe
ncneitaHna (cm. tabnauyy 3).

Mepuroamnyeckne ncnbiTaHNa NPOBOAAT AN BepudmkaLmm Toro, 4To npeobpasoBaTens ya0BNeTBOpPAeT Tpe-
60BaHNAM. yCTAHOB/IEHHbIM U COr1aCOBaHHbIM U3roTOBUTENEM M NOTpebuTenem.

Mepuoguyeckne ncnbiTaHns cnepyeT BbIMONHATL HA OAHOM 06pa3sLie AaHHO KOHCTPYKL UK U3 OAHON napTum
N3roToBNeHns. N9 faHHbIX UCNbITaHWI BCe YacTu Nnpeo6pasoBaTensi 4O/MKHbI 6bITb MAEHTUYHBIMU CEPUITHO NPO-
1M3BOAMMOMY 060pyA0BaHUI0, orpaHnyeHne 4.5.1. kacawweeca NPUMEHEeHUSA 3NeKTPOHHOTO YCTPOcTBa ynpas-
NIeHNSA. He NpumeHseTcs.
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Ecnu gns npoBefeHus ncnbitaHuii TpebyeTcs NPUMEHEHNE HEKOTOPbIX COCTaBHbIX YacTel Un 31eKTPOHHO-
roycTpoiicTBa ynpaBneHuUs, OT/IMYHbIX OT CEPUIAHOI NPOAYKLMUN, TO UX NPUMEHEHNE NPON3BOANTCA MO cornatle-
HUIO MeXy U3roToBUTeNIeM 1 NoTpebutenem.

B cnyyae npousBoacTBa 601bWONo KONMYecTBa MAEHTUYHbIX Npeo6bpa3oBaTeneil no npegsapuTebHOMY
cornaleHvio Mexay n3rotoBuTeneM n notpebrutenem HeKoTopble N3 3TUX UCMbITaHWUA MOTYT 6bITb NOBTOPEHbI Ha
npeo6pasoBaTensx Uam Ha OAHON U3 UX COCTaBHbIX YacTell, 0TO6paHHbIX 13 TeKyLLero NnpoM3BoACcTBa UAn nocra-
BOK. 411 NOATBEPXAEHMNSA TOr0, 4TO Ka4eCTBO NPOAYKLMMN NO-NPeXHEMY YA0BNEeTBOPSieT yCTaHOB/IEHHbIM TpeboBa-
HUAM.

Mepuogmnyeckne ncnbiTaHUs, KOTOPbIE ABNAATCA NPEAMETOM COrnalleHns Mexay n3rotosuTesniemM n notpe-
6uTeNneM. NPOBOAST, TONILKO EC/IM OHWN YCTAHOB/EHbI B TEXHUYECKOM 3aaHuUN.

MeprnoanyHoOCTb NCNbiTaHNA Npeo6pasoBaTteneit Bblbupat T nspaga 1,2,3,5net nycraHas-
NBalT BTEXHUYECKNX YCNOBUAX HAa Npeobpa3oBaTeIn KOHKPETHbLIX CEPUA N TUNOB.

4.5.1.1.2 Npuemo-caaToyHble NCnbliTaHnA

Mpuemo-caaTouHbie UCMbITaHNA NPOBOAAT AN Bepudmkalmm Toro, 4To npeobpasoBartesib CobpaH NpaBusb-
HO 1 4YTO BCe ero cocTaBHble YacTu PYHKUNOHMPYIOT Hagnexalum obpasom n 6esonacHo. NponssoaunTesns fo-
)XEeH NPOBOANTL NPUEMO-CAATOYHbIE UCMbITAHUSA KAXA0T0 N34eNunsa aHHOro Tuna. 3rotoBuTtens u notpebutens
MOTYT MPUHATH afibTEPHATUBHYIO MpoLeaypy UcnbiTaHuii (HanpuMep, cooTseTcTBylowy FTOCT P MCO 9001),
[0MnycKaloLLyo NpoBeAeHne CoKpallleHHbIX MPUeMo-CAaTOUHbIX UCMbITAHUI BCex NpeobpasosaTeneit, unm noTpe-
60BaTb NPOBeEeHNS NOMHbIX UCMbITAHUIA YacTn Nnpeo6pa3oBaTteneiil, 0TO6GPaHHbIX NPON3BOJILHO U3 NPOU3BeeH-
HbIX MO 3akasy.

CokpalleHHble NpMemMo-caTouHble UCMbITaHUSA, KOTOPbIe ABAAIOTCA NPefMeTOM CoralleHns Mexay usro-
TOBMTENEM 1 NOTpe6buTenem, NPOBOAST, TONLKO €C/IN OHW YCTAHOB/IEHbI B TEXHUYECKOM 3a4aHUu.

4.5.1.1.3 NiccnepoBartenbckne ncnbiTaHns

NccneposaTtenbckme NCNbITAHUSA, Liesibio KOTOPbIX ABASETCA NoyyYeHne 40NONHUTENbHbIX AaHHbIX 06 nC-
no/sib30BaHMN NpeobpasoBartens, 4O/KHbI 6biTb NPeAMeTOM NpeABapuUTeIbHOIO CorNalleHnst Mexay n3rotosuTe-
nem nnotpebutenem. BbinonHeHne aTUX UCNbITaHWUi TpebyeTcs, TObKO eC OHU CNeLManbHO yka3aHbl B 3akase.

PesynbTaTbl nccnegoBaTeNbCKUX UCMbITAHWA He MOTYT 6biTb MCNO/Mb30BaHbI B KAYE€CTBE OCHOBaHWI ANs
0TKa3a 0T NPMEMKM 060PYA0BaAHUS UM TPEOOBAHNS O NPeAbABNEHUN CaHKLNIA.

MpumeyaHune — MccnegoBaTenbckme UCNbITaAHUA B HACTOALLLEM CTaHAApTe He NpuBeaeHbl.

4.5.2 WcnbiTaHua npeobpasoBaTteneii

Mepuogmnyeckne n npuemMo-caaTouHble UCMbITaHUA, NpeAHa3HauYeHHble A8 Bepudnkaunm obLnx xapakre-
pucTuk npeobpasoBaTeneil, He06xX04MMO NPOBOAUTL B COOTBETCTBUM C NYHKTaMu, NpUBeAeHHbIMY B Tabnuue 3 1
AeTanbHO U3NTOXEHHbIMKN B 4.5.3.1—4.5.3.23.

Mpremo-caaTouHble UCMbITAHUS HEOGXOAUMO NPOBOANTL HA NPOU3BOACTBEHHbIX y4acTKax U3roToBuTens.
MecTa npoBefeHna NCNbITaHWUIA, Kak NpaBuao, OMKHbI COOTBETCTBOBATbL MeCcTaM, yka3aHHbIM B Tabnuue 3.

Bce ncnbiTaHmsa npeo6pasoBartenei 4onycTMMO NPOBOAUTL NPV TeMNepaType OKpyxXatolei cpefbl Npons-
BOJACTBEHHOIO y4YacTka U3rotToBUTENS UW XKEeNEe3HOL0POXHOIo NOABMXHOIO cocTaBa. Temnepartypy oKpyxatLei
cpefbl B TEYHEHMNE KaXA0ro NCNblITaHNS HEOOX0AMMO perncTpupoBaTb.

Mepuoanyeckne n NnpmemMo-caaToyHble UCMbITaHUsA, NpeAHa3HavYeHHble 419 BepuduKaLmum xapakTtepucTnk
npeo6pasoBartesisi HacTHOro TNa, cfegyeT NPOBOAUTL B COOTBETCTBMM C TpebOBaHNAMMN faHHOrO pasgena u (ecnm
npumeHnmo) pasgenos 5—=8 HacTofLWero ctaHgapTa. B yacTHOCTH, UCNbITAHWA NPU 3aaHHON Harpy3ke npuseje-
Hbl B pasgene 5unm 7.

B cnyyae npeo6pa3oBaTens C HECKOIbKMMY BbIXO4aMW HE06X04UMO NPOBOAUTbL 3/1IEKTPUYECKME NPpUemMo-
cAaTouyHble N Nepuoanyeckne CNbiITaHNsA OTAENbHO A8 KaXA0ro BbIXoAa.

MpumeuyaHune — Ha KOMNIEKCHbIE UCMbITAHUA C TATOBOI CMCTEMOI MAM BCMOMOraTesibHOW cuctemoi
3/1EKTPONUTAHNS B LIE/IOM HAcTOAWMI CTaHAapT He pacnpocTpaHseTcs.

4.5.2.1 VcnblTaHNs coCTaBHbIX YacTeli 1 y310B npeobpasoBaTeneit

CocTaBHble YacTv npeobpasoBaTesnieil 1 y3nbl, Nepeyvnc/ieHHble HUXe, nepes ycTaHOBKOV B npeo6pasoBa-
Teflb HE06X04MMO NoABEPraTh UCMbITAHWSAM B COOTBETCTBUM CO CNEAYOLW VMU CTaHLapTaMu:

- CUoBble NOAYNPoBOAHUKOBLIE Npubopbl: no FOCT20859.1:

- 3N1EKTPOHHbIE 1 CTA6OTOYHbIE 3/IEMEHTbI YyNpaB/ieHUs: 10 HOPMAaTUBHBIM SOKYMEHTaM Ha nmocTaBKy;

- MONYNPOBOJHUKOBbIE ApaiiBepbl: MO HACTOSIWEMY CTaHAapTy U HOPMAaTMBHbIM [AOKYMeHTaM Ha
nocTaBsKy;

- TAroBble TpaHcopmartopbl 1 peakTopsl: o FOCTP 54801;
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- CU/IOBble KOHAEHCATOpbl 3/1eKTPOHHOW annapaTtypbl: MO HOPMAaTWBHLIM AOKYMEHTaM Ha MOCTaBKy.
rO0CT28309:

- MOAY/I MONYNPOBOAHNKOBbLIX NPMGOPOB (MPY UX HANMMUMK): NO TEXHUYECKUM YCNIOBUAM, NPEACTaBNSEeMbIM
M3roToBMTENIEM MOAY/S MONYNPOBOAHUKOBOIO NprU60opa;

- CUJIOBbIE PE3UCTOPbI: N0 HOPMATUBHbBIM JOKYMEHTaM Ha MoCTaBKy.

MpumeyaHune — Cwm. AL.6 (npunoxenne 40).

4.5.2.2 TlepeyeHb NcnbiTaHWii npeobpasoBartenei
MepeyeHb OCHOBHbIX UCMbITaHU, BLINONHAEMbIX HA COGpPaHHOM Npeo6pa3oBaTesie, U UX knaccudrkayus
npuBefeHbl B Tabnuue 3.

Ta6nuua 3— lNepeyeHb UCMbITaHUA

Mpriemo-
MecTo Meprogyqeckvie HKT
Bua vicnbmanis npoBeaeHs VCTbITaHNs: cAaTtoqHbie iy
ucnbITaHma

BHeLUHWin ocMoTp nyn - + 4531

Bepudukaums pasmepos 1 [0MycKoB nyn L] - 4532

B3BelwvBaHue nym + bl 4533

MpoBepka MapKnMpoBKuN nym - + 453.4

MpoBepka xapakTepPUCTUK CUCTEMbI OX/TaKAEHUSA nywnTc - 4535

MpoBepka koadhdmumeHTa noaesHoro AencTems nywnTC - 45354
BO3AYLLUHbIX (PUILTPOB

VcnbiTaHe Ha repMeTuyHoCTb nywnTC - + 45355

McnbiTaHNs MexaHU4Yeckon 1 3/1eKTpuyecKoi nyu L] + 4.5.3.6
3aWnTbl U U3MEPUTENILHOrO 060pYy40BaHNA

VcnbiTaHne npu Harpyske Masioil MOLHOCTMN nym - + 45.3.7

MpoBepka cTeneHn 3awuThbl nym +a> - 45.3.8

KommyTauunoHHoe ucnbitaHne nywmimrc L] - 4539

[MpoBepka LYMOBbIX XapakTepmucTmk nyn + - 4.5.3.10

VcnbiTaHne Ha Harpes nym L] - 45311

Onpegenenve koaduLeHTa NoaesHoro gei- nyn * - 45.3.12
cTBUA

VcnbiTaHne Ha YCTOWUYMBOCTb K YPOBHIO U 3HEp- nywnmTcC * - 45.3.13
TN HanpsHXKEHWI UCTOYHUKOB NUTaHUS

VcnbiTaHne Ha yCTOMYMBOCTbL K NMpoBasam Ha- nywnTc e - 453.14
npsHxeHus

Vi3mepeHue aneKkTpuyecKoro ConpoTUBIEHUSA nyn - 45.3.15
nsonaunm

VcnbiTaHne n3onAuMM Ha NpPoYHOCTb nyn - + 4.5.3.16

Vi3mepeHve xapakTepuCTUK YaCTUYHbIX pa3ps- nyn > - 45.3.17
nos

KoHTponb Tpe6oBaHuii 6e3onacHoCTy nynm * - 4.5.3.18

VcnbiTaHWsi Ha BO3AEWCTBME BHELUHWUX MeXaHW- nyn * - 45.3.19
yecknx hakTopos

VcnbiTaHne Ha 3/1eKTPOMarHMTHyt0 COBMeCTU- nywiTc . 4.5.3.20

MOCTb
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OxkoH4yaHve Tabnuupl 3

Mpunemo-

MecTo Mepuoanyeckune n
B YHKT
MA MenbkaHua nposefeHus ncnblTaHusa CAaTO4HbIE
ncnblTaHmna
McnbiTaHWe Ha YCTOMUYMBOCTb K CTyrneHYaTomy nywmiTc + - 45321
N3MEHEHUIO HaNPsHXXKEeHUs1 3N1EeKTPONUTaHNA
VcnbiTaHne Ha ycTOUMBOCTb K KpaTKoBpeMeH- nywniTc + - 4.5.3.22
HbIM NpepbIBaHUAM 3/1IeKTPONUTaHns
[poBepka pacnpepeneHnsa Toka nywnmc +a> - 4.5.3.23

a) BbINO/THEHWE MCMbITAHWS OCYLLECTBSIETCS NO COMNALLEHNI0 MEXAY U3roToBUTENEM U NoTpebutenem.
i) OTaenbHble pasmepbl U AOMYCKM AOMycKaeTcs NPoBepsATb NPU NPUEMO-CAATOYHbIX UCMbITAHUSIX B COOTBET-
CTBUW C TPEBOBAHUAMUN TEXHUYECKMX YCOBUIA.

MYW — ncnbiTaHve NpoBOAAT Ha NPOW3BOACTBEHHOM y4yacTKe WU3roTOBUTESA.

MYW/TC — uncnbiTaHve AONYCTUMO NPOBOAWTL Ha NPOM3BOACTBEHHOM YYacTKe U3roTOBUTENSA WM Ha Xene3Ho-
[OPOXHOM MOABWMXHOM COCTaBe.

MpumeyvaHnsa

1 VicnbITaHusa, nepeyncrieHHble B HACTOSLLER Tabnuue 1 BbINOHAEMbIE HA XEeNe3HOA0POXHOM MOABXHOM

coCTaBe, CUMTAIOT WCTbITAHWSIMU NPEo6pasoBaTesNsi, HO TAKKE MOTYT COCTAaB/ATL YAcTb KOMMIEKCHOTO UCTbITaHUS.
2 3HaK «+» 03Ha4aeT, 4TO MCMbITaHWe Heo6XO0ANM, 3HaK Si-» — UCTbITaHWe He TpebyeTcs.

4.5.3 OnucaHue ucnblTaHunii

4.5.3.1 BHelwwHnit ocmoTp

Llenb BHewWHero ocMoTpa — NPoBepuUTb, YTO NpeobpasoBaTenib HO UMeeT husnyecknx gedeKkToB 1 4To
06paboTka NOBEPXHOCTE BbINOHEHA NPAaBU/bLHO.

BHewwHMIt ocMOTp BK/IOYaeT B ce6s NPOBEPKY HANUYMA BCEeX BHYTPEHHUX N BHELUHUX 3/IEKTPUYECKUX U
MexaHU4yecknx aN1eMeHTOB U X COeAUHEHWIA.

BHelwHWII OCMOTp Takxe BK/oYaeT B ceb5 NnpoBefeHne NpoBEePKN NPaBUIbLHOCTU COOPKM 3EKTPUYECKUX U
MexaHW4YecKnx coefmHuTesnell ¥ COOTBETCTBUSA COEANHEHUNI 3/1eMeHTOB 3afaHHbIM MapLIpyTam.

Ecnv BHelWwHWIt 0CMOTP HegocTaToueH 415 BepudukaLm cCooTBeTCTBUS 3afaHHbIM TpeboBaHnam 6e3onac-
HOCTU Npeobpa3oBaTtens, TO He06X04MMO NPOBOAUTL COOTBETCTBYOLNE AOMNOMHUTENbHbIE UCNbITAHUS.

KpuTtepuii npuemkn: npeobpasosatesib He AO/KEH UMeTb hU3nYecknx e ekToB, BCe aIeKTpUYeCcKme un
MexaHuyeckune 3afnieMeHTbl AO/KHbI COOTBETCTBOBATbL 3afjaHHbIM Tpe6oBaHUAM U 6bITb NPaBUILHO coObpaHbl, a
TpeboBaHuA K 6€30NacHOCTN — YA0B/ETBOPATL TPE60BaHNAM, COr1acoBaHHbIM MeXJy U3roToBuTenem u notpe-
6utenem.

4.5.3.2 Bepudmkauns pasMmepoB 1 f0NyCKOB

Pa3mepsbl 1 AONYCKM HA HUX AO/IKHbI OblTb MPOBEPEHbI.

KpuTepwuii npuemkn: Bce pa3mepsbl, BbibpaHHble 418 NPOBEPKU, AO/MKHbI HAXOAUTLCS B NpeAenax ycTaHoB-
NEeHHbIX AOMNYCKOB.

4.5.3.3 B3BelwmnBaHune

Ecnu B TeXHMUeCcKux ycnosusx 3afaHa Mmacca, To npeobpasosare/ib f0/IKeH OblTb B3BELUEH.

Kputepuii npuemkn: macca A0/KHa COOTBETCTBOBATbL pacHeTHOMY 3HaYeHUI0 B Npefenax yCTaHOB/IEHHbIX
[,0MNYyCKOB.

4.5.3.4 TIpoBepKa MapKkMpoBKU

KpuTepuit npuemkn: MapknpoBka A0/HKHa COOTBETCTBOBaThL Tpe6oBaHusam 4.1.2.

4.5.3.5 MNMpoBepka xapakTepuCcTUK CUCTEMbI OX/TaXAEHNSA

4.5.3.5.1 O6wWue nonoxexHns

[laHHY0 NPOBEPKY AOMNYyCKaeTCA NPOBOAUTL HA TOTOBOM NpeobpasosBartesie Uan Ha YaCTUYHO 3aKOHYEHHOM
npeobpasoBaTesne, KOTOPLI ABNAETCS 06pasL oM — npeacTaBUTeIeM rotoBoro npeobpasosarens.

Bo3mMOXHbI ABa cnyvyasn: npeo6pa3oBaTesnlb C BCTPOEHHOU CUCTEMOI oxnaxaeHusa n npeobpasosartesb C
OTAENbHON CMCTEMOI OX/TaXAEHMUSA.
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4.5.3.5.2 NMpeobpasoBaTesib C BCTPOEHHOW CUCTEMON OXNaxaeHns
Llenb faHHO NpoBEpPKM — M3MEPUTbL MOTOK OXNaxaatoL el cpefbl, NPOXoAsLL el Yepes coCTaBHbIe YacTu,
1 BepndmumpoBaTh €ro COOTBETCTBME 3aaHHOMY NOTOKY. ECn BEHTUNATOP, HACOC UK pagmaTop B COBOKYMNHOC-
TN COCTaBNAKT YacTb NpeobpasoBaTtens, To UCNbITaHUe cnefyeT NPOBOANTL:
- Cc NnpeobpasoBarteniem, UMe UM 3afaHHble BXOLHbIE Y BbIXOAHbIE YC0BUA OX/TAXAEHUSA:
- C 9N1eKTponNUTaHNEM CUCTEMbI OXTAXKAEHUS U NPU CeayoLWnX yCnoBuax:
- MPY HOMWUHA/ILHOM HaNPsHXXeHUN U/MAN HOMUHANBbHON YacToTe 3NeKTPONUTaHUA BEHTUNATOPA U Hacoca:
- NPU HaNpsHKeHUN n/unun yactote, COOTBETCTBYIOLW EM(I1) 3afaHHOMY MUHUMAIbHOMY 3HAYEHWIO.
Kputepuii npuemMku: 3Ha4yeHUs BCex napaMeTpoB, KOTOPbIe NepeynceHbl 418 KOHTPOAA B NpOorpaMme UChbl-
TaHW. [OMKHBI HAXOAUTLCA B Npejenax ycTaHOBNEHHbIX 4onyckos. CnefyeT yunTbiBaTb NONpaBKy Ha 40MycKu
ncnblTaTeIbHOro 060py0BaHUSA.

MpumeyaHne — B HEKOTOPbLIX C/IydasX NMOTOK MOXET U3MEHATLCA, Harnpumep, Npu UCNosib30BaHUN SHePrun
TOPMOXeHNA ANA NUTaHUA CUCTEMbl OXNTadXKAEeHUA.

4.5.3.5.3 NpeobpasoBaTesib C OTAENbHOW CUCTEMON OXNaxXaeHus

B cnyyae npeobpasoBaTenisi 6e3 BCTPOEHHOI CUCTEMbI OXNaXAEHWA Lieflb JaHHON NpoBepkn - BepudunLm-
poBaTb. UTO NafieHne AaBNeHNs B CUCTEME OXNTaxAeHna npeobpasoBaTens COOTBETCTBYET 3ajaHHOMY AnanasoHy
3HaYyeHuit, N3MEePUTb NOTOK OXNTaxAatoLen cpebl, NPoxXoAaLLeil Yepe3 NHTepecyLWw e pasnyHble 3IeMEHTbI
npeo6pasoBaTenis U BepunLmMpoBaTh, YTo NoBbileHne Temnepatypsl (AT) oxnaxgatoLeii cpefbl COOTBETCTBYET
3a/,aHHbIM YC/IOBMAM Harpysku npeobpasosatens. JaHHOe UcnbiTaHne MOXHO NPOBOANTL Ha COOTBETCTBYHOLLEN
Mogenu npeobpasosartens.

Ecnn BeHTUNATOpP, HACOC UM pagmaTop B COBOKYMHOCTM COCTaBAAOT YacTb NpeobpasoBarens, To ucnbita-
Hue cnefyeT BbINOSIHATL C COOTBETCTBYHOLLE/ COBOKYNHOCTbIO BEHTUNATOPA, Hacoca uin pagmartopa. MNoTok un
AaBneHne oxnaxgarouiein cpefbl 4OMKHbI COOTBETCTBOBATbL 3HAYEHUSAM, YCTAHOB/IEHHBIM N3rOTOBUTENEM NPE06-
pasoBaTtens B TEXHWYECKMX ycnoBusx. MNageHve gaBneHuns 40/MHKHO N3MepATLCSA, a TemnepaTypa oxnaxaatoLei
cpefbl Ha BXoje — perncrpupoBaTbCs.

KpuTepuii npuemkn, 3HayeHna BCex napamMmeTpoB, KOTOpbIE NMepeyncienbl 4159 KOHTPONSA B nporpammMe, 40/1-
XHbl HAXOAWTbCA B Npejenax yCTaHOBMEHHbIX 40NyCckoB. CneAyeT yunTbiBaTb NONPaBKy Ha A4OMYCKU UCbiTa-
TeNbHOro 060pyA0BaHNS.

4.5.3.5.4 MpoBepka ko3 hnumneHTa NoNe3HOro 4eicTBma BO34YLWHbIX PUNbTPOB

MpoBegeHne UcnbiTaHUS OCYLeCTBASETCA N0 CorlalleHnto MeXay N3rotToBuTenem n notpebutenem.

Ecnu counbTp ABNseTCA YacTblo NpeobpasoBaTens, TO UCNbITAHWA Takxe cnegyeT NpoBOAUTbL 418 NPOBEPKM
KoathhumuymeHTa none3Horo felicTBMA CpeAcTs, NpefycMOTPEHHbIX B Npeobpa3oBarene A8 CHUXEHUA nonagaHns
NbISIN, CHEra u BoAbl.

KpuTepuii npuemkn, MetToa ucnbiTaHuii u ero KpuTepuu NPUEMKN AOMKHbI 6bITb YCTAHOB/IEHbI NO cornaltle-
HUIO MeXy N3rotosuTenem n notpeburtenem.

4.5.3.5.5 VicnbiTaHne Ha repMeTUYHOCTb

Ecnu npumeHsaeTcsa oxnaxaeHue XXMaKocTbio B 3aMKHYTOM KOHTYpe, TO UCMbITaHWE Ha repMeTUYHOCTb Heob-
XO0A4MMO NPOBOAUTL A/151 TOTO, YUTO6bLI NPOBEPUTL OTCYTCTBME YTEUKM B TOTOBOW CUCTEME OXNaXAEeHUSA.

KpuTepwuii npuemkun: MeToz UCNbITaHUA 1 KpUTEPUN NPUEMKN AO/IKHbBI ObITb YCTAHOBJ/IEHbI N0 COrNaLlEHNI0
MeXay U3rotosutenem v notpeburtenem.

MpumeyaHue — YCTpoiicTBa ¢ TEN0BLIMU TpyGamu criedyeT UCTbITbIBaTL Nepef X YyCTaHOBKON B npeobpa-
30BaTeNlb. B aTOM cnyyae NpoBefieHVsi CreunanbHOTO UCMbITaHWst ¢ npeo6pasoBatenemM He TpebyeTcs.

4.5.3.6 WcnbiTaHNsi MEXaHUYECKOWN N 3NEKTPUYECKOW 3alnTbl 1 USMEPUTENbHOIo 060pya0BaHNS

4.5.3.6.1 MNMpuemo-caaTo4Hble UCMbITAHUA

LlenbgaHHOro ucnbiTaHns — BepumympoBaTb COOTBETCTBME CO0PKM, COeanHeHN 1 paboTbl NOCPeCTBOM
MCNbITAHMA NO NPUHLUMNY «TOA4EH — He rofeH». Mpn 4aHHOM UCNbITaHUM HET HEOBX0ANMOCTH NOACOEANHATL Lenm
31eKTponNMTaHns npeobpasoBaTens K UCTOUHWUKY 3N1eKTPonMTaHums.

KpuTepuii npuemMkn, 0TBETCTBEHHOCTb 3a METOA UCMbITaHWI U KpUTEPUM NPUEMKU HeceT U3rOTOBUTE b, a
caM MeToA v KpUTepum f0/KHbI 6bITb COrnacoBaHbl NnoTpebutenem.

4.5.3.6.2 Nepuoanyeckne ncnbiTaHns

Llenb gaHHoOro ncnblitaHna — sepuuuupoBaTh, YTO MEXaHUYeCcKasn 1 aflekTpuyeckas salwmuTa u usmMmepu-
TenbHOe 060pyfo0BaHMe PYyHKLMOHMPYIOT NpaBuIbLHO BO BCEM Anana3oHe yC/oBuiA akcnayartalmmn, ycTaHoB/eH-
HbIX B COOTBETCTBYIOLLMNX TEXHUYECKMX YCNOBUAX. B TeueHne gaHHOro ncnbiTaHa npeobpasoBaTenb AOMKEH
6bITb LWITATHO NOACOEANHEH K UCTOYHUKY NUTAHUSA.
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Kputepuini npuemkn, OoTBETCTBEHHOCTb 3a METOA WUCNbITAHWA U KPUTEPUU NMPUEMKU HeceT U3roToBUTENb,
acam MeTof 1 KpUTepun AOMKHbI ObITb COr/lacoBaHbl NoTpebuTesnem.

4.5.3.7 WNcnbiTaHne Npu Harpyske mMasoli MOLWHOCTH

Llenb gaHHOro ncnbiTaHNs — BepuMLNPOBaTL, YTO LENn aNeKTponuTaHns npeobpasosartens MYHKLUNOHUPY-
10T NpaBW/IbHO. B TeuyeHne ncnbiTaHWa roToBbI Npeobpa3oBaTtenb (MU €ro 4acTh CO CTOPOHbI CeTu, TAroBOro
reHeparopa Wau Harpysku) nony4dyaet anekTponuTaHue, COOTBETCTBYHOLLEEe HOMUHAIbHOMY BXO4HOMY Hanpsxe-
HUIO, N paboTaeT Ha cornacoBaHHOM BbIXOAHOM TOKe (MCKIUYeHUs onpegeneHsl B pasgenax 5un 7). Bolbupaetca
COOTBETCTBYylOLWasA Harpy3ska. 3Ta Harpy3ka MoXeT 6bITb 3af,aHHOI MK 3aMeLLaoLein, Hanpumep, pe3nucTtopamu
NN UHAYKTOpaMu. Bce curHanbHble U cMnoBble BbiXoAbl NpeobpaszoBaTens f0/XHbl 6biTb MPOBOPEHbI.

Ecnu cocTaBHble YacTu cOeiMHEHbI NocnefoBaTesibHO, TO NPaBuU/ibHOE pacnpegeneHne nux HanpsxeHuin
[,0/HKHO COOTBETCTBOBATL 3afjaHHbIM JoMnycKam.

[laHHOe ncnbiTaHne ABNSEeTCA KpaTKOBPEMEHHbIM UCMbITAHWEM MPU BbIXOAHON MOLHOCTU MEHbLUE HOMU-
HaNbHONM U He NnpeAycMaTpuBaeT Harpesa.

B cnyyae ABYyX3BEHHOIO NOSYNPOBOHNKOBOrO NpeobpasosaTtesisa ero 4YacTu Co CTOPOHbI CETU, TATOBOr0
reHeparopa v Harpysku MOryT 6biTb UCMbITaHbl HE3ABUCUMO.

KpuTepuii npuemkn: Bce OyHKLMM, KOTOPbIE NPUBEAEHDLI B NpOrpaMme UcnbliTaHuii, LO/MKHbI BbIMOMHATLCA
6e3 3aTpyAHeHNiA. 3HaueHns BCcex mapamMmeTpoB, KOTOpble NepeyncsieHbl 418 NPOBEPKN B MPOrpaMMe UCNbITaHWiA,
[0/DKHBI HAXOA4UTBLCA B Npefenax ycTaHOB/IEHHbIX A0MYCKOB.

4.5.3.8 MNpoBepka cTeneHn 3awutbl

MpoBepky cTeneHn 3alnTbl NPOBOAAT NO COrNalEHNI0 MeXAY U3roTOBUTENEM U NOTpebuTenem.

Ecnu npoBepka cTeneHn 3awunTbl yCTaHOBNIEHA B TEXHUYECKUX YCNOBUAX, TO ee cregyeT NpoBoAUTb B
cooTtBeTcTBUMU ¢ TOCT 14254 nnsa cTeneHn 3awmThbl, ycTaHOBNEHHON B 4.3.4.3. [LNA NPOBEPKM CTENEHUN 3aLLNTbI HA
Bo3gelicTeue nbim (IP 5X u IP 6X) KpynHbIX n3genunii (roToBoro c10Boro npeo6pasosaTens) fonyckaeTcs npume-
HeHune apyrux metogos no FOCT 14254.

4.5.3.9 KomMyTaunmoHHOE ncnbiTaHue

[laHHOe ucnbiTaHne NPoBOAAT A1 BepudUKkaLmum Toro, 4To npeobpasosartesib 6yeT KOMMYTUPOBaTb MaKCu-
MasibHbl/ 3aaHHbIl MTHOBEHHbIV BbIXOAHOV TOK. BXOgHOE HanpsxeHue BbIGUpaloT NS cO34aHNA YCNOBUIA Hau-
XyALlero cnyyas Ana noaynpoBoAHUKOBbLIX NPUOG0OPOB (MakCMManibHOe HanpsXXeHne CUI0BbIX yCTPOKCTB Npu OT-
KnyeHun. Hanpumep gna GTO u IGBT. n MUHUMAIbHOE HaNpsXeHne Ana NPUHYANTE/IbHO KOMMYTUPYEMOIA Lenn
TMpUCTOPA).

Kputepuii npuemku: ncnbliTaHne cUMTatoT YCNeLWHbIM, eC/M NepeknioyaeMblil BbIXOAHOW TOK paBeH WK Bbille
MaKCcMMasibHOro 3HayeHusl, 3afjaHHOro Ana npeobpasoBaTens, 6e3 NoOBpeXAeHUs N60i N3 ero CoCTaBHbIX
yacrei.

4.5.3.10 NMpoBepka WyMOBbIX XapakTepucTuk

4.5.3.10.1 MeToAbl NpoBEpPKN

MpoBepkKy LWYyMOBbIX XapakTepucTuk nposogat no FOCT P 51401.

MpumeyvyaHne — Cwm. L8 (npunoxenne 40).

4.5.3.10.2 Pabouve ycnosus

B TeuyeHune ncnbiTaHUs npeobpasoBaTeb JO/MKEH HAX04UTLCS B paboyem CoCTOAHMN. 11 BcnomoraTe b-
Horo npeo6pasoBartens paboune TOUKM ciefyeT onpefesaTb N0 HOMUHANbHON BbIXOAHON MOLWHOCTU. Ecnn nme-
eTCsl HECKO/IbKO KOHKPETHbIX pabouux pexvMoB, Hanpumep 3anycka komnpeccopa afekTpoasuraTens, 1o npu
npefBapuTelbHOM UCMbITAHWUN JOJIKEH ObITb ONpeAenieH 1 BbiIGpaH B kayecTBe paboyeil TOUKN PeXxum, CooTBeT-
CTBYIOLMI MaKCManbHOMY YPOBHIO WyMa. [l TAroBoro npeo6pasosarens paboyas Touka Ao/HKHA 6bITb corna-
coBaHa 13rotoBuTenem v notpebutenem.

4.5.3.10.3 CneunanbHble ycnosus

B HEeKOTOpbIX Cyvasx cylecTByeT BEePOSATHOCTb NPUMEHEHUS cneunanbHbIX YCA0BUNA, Taknx Kak:

- nosiBNeHne hMKCMPoOBaHHO 3BYKOBOI HacTOThI;

- CMCTeMa OXJTaXAEeHMWSA C HECKO/TbKUMMW CKOPOCTAMM NOTOKA.

CooTBeTCTBYlOLME YC/IOBUA UCTbITAHU HEO6X0AMMO ONpefensATb N0 COrnalleHnio Mexay n3rotosmTenem
nnoTtpebutenem.

4.5.3.11 cnbiTaHne Ha Harpes

MN3roToBuUTE b AO/HKEH NPUBECTM B MpoOrpamMmme nepuognyecknx NCnbiTaHNi mepeyeHb COCTaBHbIX YacTel,
HarpeB KOTOPbIX HE06X0AMMO U3MepPsiTh. [OTPeBUTENb MOXET YTOUHSTL 3TOT NEPeyeHb.

HarpeB Ha NOBEPXHOCTU UK BHYTPY KPUTUHHOTO 06beMa NepeymncieHHbIX COCTaBHbIX YacTell B npeobpaso-
BaTesie O/HKEH ObITb BepunLMpoBaH HUXKe 3afaHHbIX NpeferbHblX 3Ha4eHnin, ecnu npeobpasoBarte/b COOT-
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BETCTBYeT AnarpammMe Harpysku Uan aKBUBaNEHTHOMY pacCYMTaHHOMY BbIXOLHOMY TOKY NpyY HOMUHA/IbHOM BXOJ-
HOM Hanps)xeHuun. B yacTn BcnomoraTesnibHOro npeo6pasoBartens cm. 7.4.7.

B 3TOM nepeyHe fos/mKeH 6bITb Yka3aH MeTo[ U3MEepPEeHNa HarpeBa kaxjol coCTaBHOM YacTu: Henocpen-
CTBEHHbIN (4.5.3.11.1). KOCBEHHbIN (4.5.3.11.2) nam c NOMOLLbIO pacyeTa OTHOCUTENbHO N3MepsieMoli 6a30Boit
TOukM (4.5.3.11.3). loNXHO 6bITb COrNacoBaHo, NOAEXNUT NN UCMbITAHNE NPOBEAEHMIO HA YacTW LLeny Uan Ha uenu
B Lie/IOM.

4.5.3.11.1 HarpeB MOXHO U3MepPATb HENOCPEACTBEHHO TEPMOMETPOM, Hanpumep:

- Ha TOKOBOA LIMHE:

- Ha pe3ucTopax:

- Ha KOHAeHcaTopax:

- Ha y3nax coefuHeHWIA;

- Ha paguaropax.

4.5.3.11.2 Ha 06MOTKax peakToOpOB MOXHO BbINOJ/IHATb KOCBEHHYH OLEHKY.

4.5.3.11.3 ¥ cocTaBHbIX YacTei, UMELLNX BbICOKYH NIOTHOCTb pacCesaHUs 3HePrnn, 0COHEHHO B YC/TOBU-
AX BbIGBPOCOB HaNPsHXXEHWIA, 30Ha, B KOTOPOIi MOXEeT 6bITb NPEBbILLIEH KPUTUYHbI HAarpeBs, 4acTo 6biBaeT HeJOCTyN-
HOl ANA HENOCPeACTBEHHOrO M3MEpPeHNs Harpesa, Hanpuvep:

- Y3/1bl CU10BbIX NOJTYNPOBOAHUKOBBIX NPUOBOPOB:

- NpefoxpaHnuTesny nepeHanpsxXeHuns:

- NNaBKue HUTK NpegoxpaHuTenei;

- 06MOTKM TpaHcopMaTopoB, PeakToPOB N KOHAEHCATOPOB.

B Takux cnyvasix Harpes HenocpeACcTBEHHO U3MEPSAIT B TOUKaX, 6/IM3KUX K KOUTUYHON 30HE.

HarpeB OT 3TOI TOYKM A0 KPUTUYHON 30HbI HEOOXOAUMO paccymTbiBaTb. PacyeT NpoBOAAT NO AaHHbIM,
nosly4yaeMbIM OT U3rOTOBUTE/A COOTBETCTBYIOLLLE/ COCTABHOM YacTu, KOTOPbINA AO/HKEH NPeACTaBAATb pesynbTaTbl
ncnbiTaHWiA, NOATBEPXAAKLWNX 3TN AaHHbIE.

HarpeB onpeensaiT pasHuuein Temnepatyp Mexay TemnepaTtypoii oxnaxgatolero areHta Ha Bxoge npe-
o6pasoBarena u TemnepaTypoil B paccMaTpuBaeMoli COCTaBHOW YacTu. B xofe gaHHOro UCNbITaHUS YC/I0BUA
BEHTUMALUN UNN LNPKYIALUN XULKOTO OXNax[alLWwero areHTa o/HKHbl COOTBETCTBOBATb YC/I0BUAM, NPUBEAEH-
HbiM B 4.5.3.5.

B cnyyae oxnaxgeHus eCTeCTBEHHON KOHBeKLMel BO3ayxa Un KOHBeKLUeli, o6ecneynBaeMoin BUKEHN-
eM Xene3HO40PO0XHOro NOABMXHOIO CoOCTaBa, UCMbiTaHWe NPOBOAUTCA C UMUTaUNE 3aaHHbIX YCNOBUIA OXNax-
AeHuns.

B cnyyae cmnoBbix npeobpasoBaTtesieil 60/bLWOA MOLWHOCTH, paboYmniil LMK/ KOTOPbIX HE MOXEeT 6bITb BOC-
npoussefeH Ha NPoOn3BOLCTBEHHOM yYacTKe U3roToBUTENSA, COOTBETCTBYOLME 3HAYEHUA TemMNepaTypsbl, onpeje-
NeHHble pacyeToM, MOTyT 6biTb NPOBEPEHbI MPU UCMLITAHNAX HA YMEHbLUIEHHYI0 Harpysky uav npu UCnbiTaHUSAX
yuyacTtka Lenu (4actu npeobpasoBarens). MeToabl NPoBeAEHNSA AaHHbIX UCAbITAHWI A0/MKHbI 6bITb YCTAHOB/IEHbI B
TEXHUYECKNX YCOBUAX.

KpuTepuit npuemkn: gaHHoe ncnbiTaHue cunTaeTcs ycnelwHbiM, eCn Harpes 060 N3 COCTaBHbIX YacTel
paBeH UK HUXe 3a[,aHHOr0 3HavYeHus.

4.5.3.12 OnpegeneHune KoadurumeHTa NoNe3HOro gencTema

KoadhdpuumeHT nonesHoro gelicteusa npeobpasosateneli onpegensoTno FTOCT 26567 metogom 108.

[lonyckaeTcs onpefenaTb KO3 PULMEHT NOME3HOro AeACTBMA METOAOM OonpeAeieHns NnoTepb MOLHOCTU
1N pacyeToMm No MeToAKKe, ycTaHaBIMBaeMOl B TEXHUYECKUX YCNOBUAX HA Npeo6pasoBaTe v KOHKPETHbIX ce-
puii 1 TUNOB.

Mo Tpe6oBaHUIO NOTPEOUTENA N3FOTOBUTESL [LO/IKEH NPUBOAUTL 060CHOBaHWE BbIGOpa MeToaa.

[nsa vacTteli 060pyfoBaHmMA, yxe npolweuero NCnbITaHNsA U HAX0ASLWerocs B akcnayaTayuum, paspellaer-
€A 3aMeHATb UCNbITaHWE pacyeToOM Ha OCHOBE NpeAbIAYLWUX N3MEPEHUA.

Kputepuii npnemkn: koapprumMeHT NoNe3Horo AelicTBUs LO/MKEH COOTBETCTBOBATL TpeboBaHuAM 4.3.4.4.3.

MpumeuvaHnn e—Cwm. 44.9 (npunoxeHve 40).

4.5.3.13 NcnbiTaHne Ha YyCTOWYMBOCTb K YPOBHIO M 3HEPTUN HANPSHKeHU A NCTOYHUKOB NMUTaHns

VcnbiTaHne NpoBOAAT AN18 NOATBEPXAEHUA CNOCOOBHOCTM NpeobpasoBaTens BblgepXnBaTb CKa4ykn Hanps-
XEHUSA 3/1IeKTPONNTaHNA, yCTaHOBNEHNI0 B 4.2.7.

Mo cornacoBaHuio ¢ NoTpebuTenem gaHHoe NcnbiTaHe fonyckaeTcs 3aMeHsATb pacyeToM.

4.5.3.14 NcnbiTaHWe Ha YCTOMUYMBOCTb K NpoBasiamM HanpshXeHus

VcnbiTaHne NPOBOAAT NO COrNnalleHnio Mexay U3rotosutenem u notpedbutenem.

Camo3salura, npu ee Hainumm, fo/xHa PyHKLNOHNPOBaTb.
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McnbiTaTenbHoe HanpsXeHue A0/MKHO BblGMpaTbCa No cornalleHntio Mexay U3rotosutenem n notpebure-
nem. Ycnosus ucnoltaHna npmeenersl 8 5.1.2.4, 5.1.2.5, 7.4.3n 7.4.8.

MoryT NnpoBOAUTLCA UCNbITAHUS ABYX BUAOB.

- UCNbITAHNE Ha KOPOTKOE 3amblKkaHue:

- UCNbITAHNE Ha OTKHOYEHWNE HArPy3Ku.

KpuTepuit npueMku gomkeH 6bITb yCTaHOB/IEH B NPOrpamMmme UCMbITaHWiA.

4.5.3.15 N3mepeHue anekTpuyeckoro ConpoTuBNEHNA N30NaLUn

M3MepeHne NpoBOAAT MO COrMaleHNo Mexay N3rotToBuTeniem n notpeburenem.

[laHHOe n3mepeHve NPoBOAAT A4N1A Bepudukaunm 3agaHHoro sHayeHns conpoTusieHns nsonayuu. 3Have-
HWe CONpPOTUBNEHNS U METOA N3MEPEHNA NPUBOAAT B NporpamMmme UcnblTaHuii.

B cnyyasx, Korga anektpuyeckyto nsonaumo obecneynsaet npeobpasosartenb (CM. 4.3.4.4.4). 3Ty ero hyHk-
L0 MPOBEPSAIOT NPU UCMbITAHUU NO COTaLlEeHNI0 MeXAy N3roToBuTenem n notTpebutenem.

4.5.3.16 VcnbiTaHne U30a5L4UnN Ha NPOYHOCTb

McnbiTaHne NpoBOAAT NO COrNalleHnio Mexay U3roTosutenem u noTpebutenem.

4.5.3.16.1 O6wWune NonoXeHns

[laHHOe ncnblTaHne NPOBOAAT AN BepudmnkaLmm NCTUHHOTO COCTOSIHWUA FOTOBOrO Npeobpasosartens. Vx He
NpoBOAAT 4151 BepudmKaLn n30n8LMm 31eMeHTapHbIX COCTaBHbIX YacTel v nyTen yTeuku.

OCHOBHble BbIBOAbI Npeo6pa3oBaTesnis, TakMe Kak BbIBOAbl YCTPOWCTB, NPUBeAEHHbIX B 8.1, [0/DKHbI ObITb
coefiMHeHbl Mexay co60iA.

PacnpegenutenbHoe yCTPOWCTBO M KOHTAKTOPbl B OCHOBHbIX LLeNAX JO0/MKHbI 6bITb 3aMKHYTbI MW 3alWyHTU-
poBsaubl.

CocTaBHble YacT WAW UX y3/bl, NOACOEANHEHHbIE K OCHOBHbIM LieNsiM Npu ucnbliTaHum (Hanpumep, Lenu
ynpasfieHuns, 3/IeKTpoABUraTeNN UIY BEHTUNATOPBI) N HE 3a3eM/IEHHbIE, B XOA4€ UCNbITAHUA N30MALUN Ha NPoY-
HOCTb J0/1XHbI 6bITb 3a3eM/1eHbl. EC/IM coCTaBHble YacTu UK UX y3/bl 06ecrneynBaloT U301ALUI0 MeXAY Hanps-
XEHUSAIMMN pa3NINYHOro ypoBHA (Hanpumep, UMnyAbCHble TpaHchopmaTopsl, NepeatoLine ycTpolicTea), TO BbIBO-
Abl. KOTOPblE UMEIOT CaMOe HU3Koe HanpsXXeHue, A0/KHbl 6biTb 3a3€M/IEeHbI, & 0CTaslbHble BbIBOAbI AO/KHbI OblTh
noAcoeAvHeHbl K OCHOBHOW Lenu.

CocTaBHble HacTW, Takue Kak orpaHuynMTe v NOBbILWEHUSA HANPSAXEHUA, 3alimuialolLme OCHOBHYO M304-
uuio npeo6pasoBatens, unu Y -koHAeHcaTopbl (ToMexonoAaBnsolw e KoHgeHcaTopbl Tuna Y)B unbrpax
3/1eKTPOMArHMTHOV COBMECTVMOCTU, MOFYT OTCOEAMNHATLCSA B TEUEHME UCMbITaHns. OTCoefMHeHNe COCTaBHbIX YacTeit
[O/KHO 6bITb yKa3aHo B nporpamme 1 3adMKCUPOBAHO B MPOTOKO/E NCNbITAHMUS.

McnbiTaHne cnegyeT NpoBOAMTL NPU TeMNepaType OKpyxXalLein cpefbl NPOM3BOACTBEHHOIO yyacTka u3ro-
TOBUTENS.

KpuTepuii npuemkun: gaHHOe UCMbITaHWe CUMTAOT YCNEeLHbIM, eC/IV MPU NPUTIOXEHUN NCMbITaTeIbHOro Ha-
npsXXeHus. cooTBeTCTBYOWEro 4.5.3.16.4. He NPOUCXOANT HAPYLLUEHUA MPOYHOCTU U30NALUN.

4.5.3.16.2 VcnblTaHMe Ha NPOYHOCTb M3015AUUKN Npeobpa3oBaTens C COCTaBHbIMU YaCTAMU, YCTAHOB/IEHHbI-
MU pasfefibHo

Bce cocTaBHble YacTu npeobpasoBaTensi 4O/KHbI 6bITb MU UCTbITAHbI pa3fesibHO, UK COeUHEHbI APYT C
LPYrom, a 3atemM ucnolTaHbl. MeTog ncnoelTaHua npuseeH 8 4.5.3.16.3.

4.5.3.16.3 VicnbiTaHMe Ha NPOYHOCTb M30M5AUNN NpeobpasoBaTtens, yCTaHOB/IEHHOIO B O4HOM Kopnyce:

- HenocpeACTBEHHbI N0ONYyNPOBOAHNKOBLI Npeobpa3oBaTenb.

McnbiTatenbHoe HanpshkeHne, B coOoTBeTCTBUM € 4.5.3.16.4, NnpuknaabiBalT Mexay BbiBo4amMu, COeUHEH-
HbIMW BMeCTe, 1 KOpNyCcoM;

- lBYX3BEHHbIN NONYNPOBOAHNKOBLIV NpeobpasoBaTenb U cucTtema npeobpasoBartenei.

Kaxpgas coctaBHas yacTb Npeobpa3oBaTenia MOXeT 6blTb UCNbITaAHA OTAENbHO NPY Pa3IMYHOM UCNbITaTeNb-
HOM HanpskeHuu. MicnbiTaTenbHoe HanpshkeHne, B cooTBeTcTBun C4.5.3.16.4. npuknagbiBaioT Mexay BbiBogamu,
COeAiNHEeHHbIMU BMECTe, 1 Kopnycom (3emeit). Bce ocTanbHble BbIBOAb! MPU UCTIBITAHUN COEANHAIOTCS C 3eM/Ieil.

4.5.3.16.4 VicnbiTaTeNbHOE HanpsXxeHue

Kak npaBuno, ncnbiTatenbHoe HanpshkeHue BbibGupatoT B cooTBeTcTBUM ¢ TOCT9219 (NYHKT 2.4). OfHako
AN npeobpasoBartesieil, KOTOPble XOPOLUO 3aLULLEeHbl C MOMOLLbI0 BXOAHbIX Lieneil, COOTBEeTCTBYIOLW X KaTero-
pun HanpsxeHus OV2, moxeT 6bITb BbiIGpaHo 601ee HU3Koe NcnbiTaTelbHOE HanpsixeHue, COOTBETCTBYOLLEee
Ta6nuue F.1 (npunoxeHue F), Ha 0CHOBE HOMUHANBLHOTO UMMYIbCHOTO BblLEPXUBAEMOr0 HaNps)XeHUs, COOTBET-
cTByrowero Taénuue G.1 (npunoxeHue G).

[ns npegoTBpaLleHus npexaeBpeMeHHbIX MOBPeXAeHNi i Mcnonb3yemMoin TBepAoi n30aaunm ncnelitatenb-
HOe HanpsXeHue cnegyet NnpuknagbiBatb TONbKO B TeyeHue 10 c.
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Ecnu BbiGpaHHbIli MeTo/, UCTbITAHWA COOTBETCTBYET NPOMBbILLNIEHHON YacToTe U eCn UCnblTaHne Heobxoaun-
MO MOBTOPUTb, TO UCMbITATE/ILHOE HaNpPsXXeHNe AO/HKHO OblTb CHUXEHO NocpecTBOM KoadduynenTta 0.8.

4.5.3.17 WN3mepeHue xapakTepuctuk4acTUUHbIX paspsanos

VcnbiTaHve NpoBOAAT MO COTNAaLLEHNIO MeXAY U3roToBuTenem 1 notpebutenem. laHHoe ncnbiTaHue NpoBo-
OAT Ana Bepudmkaymm n3onaumnm oTaesbHbIX COCTaBHbIX YacTel uau nx y3nos.

PekomeHpayeTcsA, 4TOObI faHHOE UCMbITaHWe NPOBOANAN A1 COCTaBHbIX YacTeil, paboTatowumx npu 1500 B n
Bbllle, 0COBEHHO A7 HOBbIX COCTaBHbIX YacTeil u mogynei nonynpoBOAHNKOBbLIX NPUBOPOB C HOBOW TEXHOOTU-
el nsonaunu.

M3roToBMTeNb UAN NOTPEBUTENb AO/MKEH ONPeaensiTh NepeyeHb COCTaBHbIX YacTell Unn ux y3nos, npes-
CTaB/IAeMbIX Ha 3TU UCNbITAHUS.

BTOCT21023 npuBefeHbl METOAbI UCMbITAHWIA U KANMGPOBKM U ONMCAHUE HEKOTOPbLIX BUAOB UCMbITATENb-
HbIX Lenei. N3 3TUX MeToA0B UCNbITaHWI PpeKOMEeHAYeTCA NPUMEHSATL CNeaytoLLnii.

MpuknagbiBalOT cpegHekBagpaTvyeckoe HanpshkeHue nepemeHHoro Toka (50 wnm 60 Ny), paBHOe

1,5 UJ”2 wnnu Bblwe. HanpaxeHnne nogHumatT go 1.5 UJ"2 B TeyeHue 10 ¢ 1 yaepxuBalT B TeyeHue
BpemeHu f, = 60 ¢ (CM. pucyHokK 1). B TeueHne BpemMeHU t, MOXeT HabMoAaTLCSA HECKObKO YaCTUUHbIX pPa3psfo0B.

NTTATHAEeHW dhAaamy,
gwwwtmfwnnfWT — « B
30aw60rly

Ua m camoe BbiCOKOE nepunognyeckoe NUKoBOe Hanps>XeHuWe O COOTBETCTBYHLWEM Hanps>XeHun nsonsauuun

PucyHok 1 — McnbiTaHue Ha YacTUYHbIV paspsif: HanpshkeHWe B 3aBKWCUMOCTV OT BPEMeHW

Mo ncteyeHun Bpemenu |, HanpsxxeHne cHmxatwT o 1.1 U jjl B TeueHue KOc. HanpsixeHne 1.1 U J"2
npuknagbiBaloT B TeueHne BpeMeHun t2= 30 c. YpoBeHb YaCTUYHOTO pa3psja U3MepsioT B TeueHne nocnefHux 5c
BpemeHu t2.

KpuTepuii npyeMkun: npremka oOCHOBbIBAETCA HA U3MEPEHHOM YPOBHE 4aCcTUYHOro pa3psja, KoTopblil ycTa-
HOBJIEH U3rOTOBUTENEM, HANPUMeEp A1 COCTaBHON YacTU NONOXUTENbHbIM Pe3yNbTaToOM UCMbITAHUA ABAAETCA
3HayeHune 10 nKn, a ana ee ysna — 50 nKn.

4.5.3.18 KoHTposnbTpeboBaHuii 6e30nacHoOCTu

KOHTpoNb NpoBOAAT 415 TOrO, YTOGbI MPOBEPUTL, YTO KOHCTPYKLMA NpeobpasoBaTens y40BneTBopseT Tpe-
60BaHMAM 6€30MacHOCTU, YCTAHOBIEHHbLIM B TEXHUYECKNX YCN0BUAX. MeToAbl NPOBEAEHNA KOHTPONSA [OSIKHbI
6bITb YyCTAHOB/IEHbI U COTrNAcOBaHbl M3rOTOBUTENIEM U NOTPEOUTENEM.

CnepyeT yAenaTb BHUMaHVE TOMY, UTO ONacHble HanpsXXeHns MOryT COXPaHATbLCA B KOHAeHcaTopax B Teve-
HWe onpefeneHHoro BpemMeHu nocse oTKNYeHns npeobpasosartens. MuHuMasnbHble Tpeb6oBaHUs NpUBeeHbI B
FOCTP 54799. MNMporpamma ucnblTaHuii 4OMKHA yCTaHaBAUBaTb COOTBETCTBYOLME MEPONPUATUS, BKIOYAS KPU-
TEpPUU NPUEMKN.
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4.5.3.19 VicnbiTaHUA Ha BO34EWCTBUE BHELIHUX MeXaHN4Yecknx hakTopoB

McnblTaHUs Ha BO34elCTBME BHELWHUX MexaHnyeckux paktopos nposoaat no FTOCTP 54434,

4.5.3.20 NcnbiTaHne Ha 3N1eKTPOMarHMTHy0 COBMECTUMOCTb

YpoBeHb paanonomex, co3gaBaemblx npeobpasosatenem, nsmepsiot no FTOCTP 51320. ncnbiTaHus npeo6-
pasoBarteneii Ha yCTOWYMBOCTb K BO3AECTBUIO PaAMOYACTOTHBIX 3/1IEKTPOMArHWUTHbIX MO/ n anekTpocTaTnyec-
KMX paspsifioB NPOBOAAT BCOOTBETCTBMM cTabnuuen Ar. 1 (npunoxenve 4r).

4.5.3.21 VicnbiTaHMe HayCTONYMBOCTb K CTyNeH4YaTOMYy U3MEHEHWIO IMHENHOTO HanpshXeHuns

[laHHOoe ucnbiTaHe NPoBOAAT 415 BepUUKALMMN COrIacoBaHHbIX XapakTepucTUK npeobpasosaTens npu
CTyneH4YyaToM U3MEHEHUN IMHETHOTO HanpsXeHns, KoTopoe ycTaHoBNeHo B4.2.7.1.2114.27.2.2. Mo cornacosa-
HUIO C NOoTpebuTenem faHHoe UCMbiTaHNe AONYyCKaeTCAa 3aMeHATb PacyeToM.

KpnTepuit npuemMku: konebaHus TOKOB N HANPSHKEHWUI, NepeyncneHHble 415 NPOBEPKU B NporpamMmme Uchbl-
TaHWi, He AO/KHbI BbIXOAUTHL 3a Npeaebl yCTaHOBMNEHHbIX A0MNYCKOB.

4.5.3.22 VicnblTaHne Ha YCTONUYMBOCTb K KpaTKOBPEMEHHbIM NPepbIBaAHUSAM 31€KTPONUTaHUSA

[laHHOB ucnbiTaHNe NPOBOAAT AN Bepudmkaumny Toro, 4To NnpepbiBaHe nojayv MMHERHOro HanpsHXeHns
KakoWi-nn6o NpoAo0/IKMTENBHOCTH He NoBpexjaeT npeobpasoBaTte b U pacxof 31eKTPO3Heprun octaeTcs B 3ajaH-
HbIX Npegenax, He3aBMCUMO OT pexuma Harpysku npeobpasosaTtensi. YCNoBusA UCMbITAHUA AO/DKHbI 6bITb COrnaco-
BaHbl MeX/y N3rotosuTenem n noTpeburtenem.

Kputepuii npuemMkun: konebaHns TOKOB U HANPSXEHWNA, nepeyvyncneHHble 415 NPOBEPKU B NporpaMmmMe ucnbl-
TaHWii, He A0/MKHbI BBIXOAUTL 3@ Npejenbl yCTaHOB/IEHHbIX AOMYCKOB.

4.5.3.23 MNposepka pacnpefesnieHns Toka

McnblTaHne NPpoOBOAAT NO COrNalleHnio Mexay N3roToBuTenem 1 noTpedutenem.

Llenb faHHOroO UcnbiTaHMA — BepMdULMPOBaTh NpaBu/ibHOE pacnpefenieHne Toka no napanfienbHo coeu-
HEHHbIM COCTaBHbIM YacTsM. Vi3amepeHune pacnpefeneHuns Toka Mo napasnnesbHo COeUHEHHbIM NOYNPOBOAHU-
KOBbIM Npubopam HenocpeacTBEHHO B COCTaBHbIX YACTAX HE BXOAWUT B Nepuonyeckne ucnoliTaHus npeobpaso-
BaTens.

MpunmMmeyaHne — MOXET BO3HUKHYTb HeO6XO,qI/IMOCTb 3aMeHbl WTaTHOro coeguHeHna ¢ 3aTUMU COCTaBHbIMU
vyactamMmun cneynanbHbiM CcoeaHEHUEM C BCTPOEHHbLIM AATYMKOM TOKa.

KpuTepuii npuemkmn: ncnbiTaHne cuntaeTcs nNpowewmnm ycnewHo, ecam 3Ha4yeHns TOKOB He BbIXOAAT 3a
npepenbl yCTaHOB/IEHHbIX JOMYCKOB.

4.5.4 OTKa3 COCTaBHbIX YacTeil B Te4eHNe NepuogmnyYecknx UCnblTaHUM

Ecnu oTkasbl COCTaBHbIX YacTell NPOUCXOAAT B TeYEHNe Kakoro-nmbo U3 nepuoamnyecknx UcnbiTaHnii, To
N3roTOBUTE/b JO/KEH 3aMEHATL OTKasaBLUMe COCTaBHbIe YacTh 1 10 NOBTOPEHMA YKa3aHHOMo UCMbITaHWUA NpoBe-
CTU nccnepoBaHne gna NOATBEPXAEHNA TOTO, YTO MPMMEHEHNE COCTaBHOM YacTu COOTBETCTBYET TEXHUYECKNM
ycnosusam. HeT He06X04MMOCTMN B NOBTOPEHUW UCMbITAHWUSA, €CIN 0TKA3 COCTABHON YacTW He CBSA3aH C yKa3aHHbIM
ncnbiTaHnem. Ecnv B xoae NOBTOPHOIO UCMbITAHUA OTKa3a He MPOUCXOAMUT, TO NePUoANYECKOe NCNbITaHNe cunTa-
10T NPOBEEHHbIM YCNeLwHo.

OpfHaKo ecnun 0Tka3 NPoUCXoauT B fasibHelileM, TO Nepuoanyeckoe cnbiTaHne He JO/DKHO 3aCUnNTbiBaTb-
CA, U U3roTOBUTENb AOJIKEH UCCNef0BaTb MPUUNHY OTKasa U U3SMEHUTb KOHCTPYKLMIO 40 NPOBEAEHNA crieaytolle-
ro nepuoAmnyeckoro ncnbiTaHus.

5 TAroBble HenocpenCcTBEeHHbIE MONYNPOBOAHUKOBbLIE npe06pasoBaTenV|

5.1 /InHeiHO-KOMMYTUpyeMble Npeo6pasoBaTenu ga 3neKTpogBuUraTeneii NOCTOSSHHOTO TokKa

Mpeo6pasoBaTesb ABNSETCA NMHENHO-KOMMYTUPYEMbIM BbINPSIMUTENEM (C TUPUCTOPAMU) U MOXET ObITb
NnoACOefMHEH K CeTu, TMHeliHOMY TpaHcdhopMaTopy Uav TATOBOMY reHepaTtopy.

5.1.1 XapaKTepuctuku

5.1.1.1 VHTepdheiic mexay anekTpoasuratenem nnpeobpasoBartesem

XapakTepucTukn TArOBbIX 3/1eKTpoaBuraTenein yctaHosneHsl 8 FOCT2582.

B crneumnanbHbIX TEXHUYECKNX YC/TOBUSIX HEOGXOAUMO YCTaHaBNuBaTh MHTepdelic Mexay anekTpoasurate-
nem n npeo6pasoBaTtenem, BkUas cnefyole 3Ha4YeHNs BbIXOAHbIX NapaMeTpoB npeobpasoBartens (HOMuU-
Ha/ibHble MapameTpbl, KonebaHua nT. 4.):

- HOMUHA NbHbIV NOCTOAHHBIN TOK;

- MaKcuMasbHblli MOCTOAHHBIN TOK C YH4ETOM AnarpaMMbl Harpysku;

- HanpsHxeHve NOCTOSIHHOIO Toka (HanpsXKeHve Npyu Xoa10CTOM XoAe, HOMUHa/IbHOe HanpshXeHue);
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- rapMOHMYeckne coctaBnaloLLMe HanpsXXeHNA NOCTOAHHOIO Toka (0CO6EeHHO B YCNOBUAX, MPU KOTOPbIX
0XWNAAKTCA BbICOKME 3HAYEHUS COCTAB/IALWNX HU3KOTO NopsifKa);

- KO3 (hMLMEHT NybcaLumn NOCTOAHHOIO TOKa B YC/I0BUAX yNpaBieHus, gaolmnux MakcumanbHble 3Have-
HWS, CBA3AHHbIN C ONpeAeneHHbIMU CrnaxnBalLW MMy peaktopamm.

3HauyeHnA xapakTepucTuK anekTpoasurarTens npusegersl 8 5.2.1.

Pa3paboTymkun N3roToBMTENb COBMECTHO KOOPAUHMPYIOT pa3paboTKy 1 COrN1acoBbIBaOT TpeboBaHUS.

5.1.1.2 NiHTepdpeiic Mexay TAroBbIM TpaHcthopmaTopom 1 npeobpasosaTesiem

XapakTepucTukn TAroBbix TpaHcopmaTopos npueeneHsl B FOCTP 54801.

B cneymanbHbIX TEXHUYECKMX YCI0BUAX HEO6X0AMMO yCcTaHaB/IMBaTh MHTepdeiic mexay TpaHcgopmarto-
pom u npeobpasoBaTtesnieM, BKIOYasA CleAyoL e XxapakTepucTrkuy;

- XapakTepucTUKN CUCTEMbI 3NeKTPONUTaHUSA, KOTOpble onpeaeneHbl B 4.2.7;

- 3HAYEeHNA BXOAHbIX NapameTpoB NepeMeHHOro Toka npeobpasosartens (HOMUHasbHble 3HaYeHus, koneba-
HUS. ONYCKM U T. 4.);

- yncno o6MoTOK NpeobpasoBaTens;

- HanpsXeHne Npu Xo/s10CTOM XOZe CO CTOPOHbI Npeobpa3oBartens;

- HOMUWHa/IbHBI NepeMeHHbIi TOK CO CTOPOHbI Tpeo6pasoBaTens;

* MaKcuMasbHblli TepeMeHHbI TOK CO CTOPOHbI Npeobpa3oBaTesisi C yHeToM guarpammbl Harpysku;

- NHaYKTUBHOCTb KOMMYyTauum;

- 4acTOTYy NTTEeiHOTr0 HanpsHXXeHns;

- rapMOHMYeckme cocTaBAsoLLME NEPEMEHHOr0 TOKa NPy 3afaHHblX YCOBUAX;

- TOK KOPOTKOTO 3aMblKaHWs NOC/e OTKasa B KOMMYyTaLuu.

Pa3paboTunkm M3roToBMTENL COBMECTHO KOOPAMHUPYIOT pa3paboTKy 1 CornacosbiBaloT TpeboBaHNS.

5.1.2 WcnbiTaHuAa

5.1.2.1 O6wwue nonoxeHns

M3MeHeHus cn10BOI Lenu npeobpasoBaTtesis He oNyCcKalTCs, HO METOJ, KOHTPO/IA UCNbITaHWI gonyckaeT-
€S U3MEHATbL NPW YCNOBUKM, 4TO ByaeT obecneyeHa Takas Xe Harpyska npeobpasoBartens, Kak npu NnpUMeHeHn no
HaszHauyeHuo. KOHTPONbHO-U3MepuTenbHoe 060pyAoBaHNe UCNbITaTeIbHOTO CTEHAA A0NYyCKAeTCSA UCNONb30BaTh
npu ycnosun, 4To pabota npeobpasoBartesisi HE U3MEHUTCH.

McnbiTaHnsa, yCTaHOB/IEHHbIE B AAaHHOM NOAMNYHKTE, — AONONHUTENbHbIE K WCMNbITAHUAM, YCTaHOBJ/IEH-
HbiM B 4.5.

Mpu 3TUX UCNbITAHUAX CTIAXMBAIOLLNIA peakTop cUMTaloT YacTbio Npeo6pasoBaTens.

VcnbiTannsa, npuBefeHHble B Tabnuue 4. ABNATCA NEpUOANYECKUMN UCTIbITAHUSIMU U MOTYT NPOBOAUTHLCS
Ha NPOM3BOACTBEHHbIX yHacTKax U3roTOBUTENS UNN Ha XXeNe3HOL0POXHOM NOABMXHOM cocTaBe.

Ta6nuuya 4 — [ononHUTENbHbIE NMEPUOANYECKUE UCTMbITAHUS TArOBbIX HEMOCPEACTBEHHbIX MOJYNPOBOAHNKOBbIX
npeo6pasoBaTenei

Bupg vcnbiTaHusa MecTo MoanyHKT
nposefeHunsn
M3mepeHne HecTabuIbHOCTU MOCTOSAHHOrO HanpPsHKeHUs rnymrrc 5.1.2.2
VcnbiTaHne nynbCUPYOLWMM TOKOM Harpysku nynnrc 5.1.2.3
VcnbiTaHne Ha KOpOTKOe 3amblkaHue (MCMbiTaHue NPOBOAAT MO corna-
LUEHWIO MeXay W3roToBuTENeM W notpebutenem) nyunn'c 5.1.24
VicnbiTaHve Ha OTK/HOYEHME Harpysku (MCMbiTaHWe NPOBOAAT MO corna-
LIEHUI0 MeXay U3roToBuTesIeM W noTpebutenem) nynnrc 5.1.2.5
VcnbiTaHne Ha ycTOMYMBOCTb K KPATKOBPEMEHHOMY MpepbIBaHWIO0 3M1eK-
TPONUTaHNA B PeKyrnepaTMBHOM pexume nymnn'c 5.1.2.6
MpumeyaHune — MNYWTC— VcnbiTaHne gonyckaeTcs NPOBOAWUTL Ha NPOM3BOACTBEHHBIX ydYacTkax

M3roToBUTENA WU/IN Ha XeNne3Ho40PO0XHOM NOoABMXHOM COCTaBe.
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5.1.2.2 i3amepeHune HecTabnuIbHOCTN NOCTOSIHHOTO HaNPSHXXeHNs

HanpsxeHue n3mepsioT HenocpeACcTBEHHO Ha BbiBOAAaX NpeobpasosaTens, 3a UCK/II0YEHNEM NajeHns Ha-
NpsXXeHNsa crnaxmueatoLLero peakropa, ¥ Npy 3agaHHOM TMHERHOM HanpsXXeHUy 1 NOTHOM CONPOTUBAEHUN.

KpnTepuii npuemkn: HecTabnnbHOCTb NOCTOSIHHOTO HANPSXXEHWSA A0/KHA ObITb B NpeAenax, ycTaHOBMEHHbIX
N3roToBUTESIEM.

5.1.2.3 VicnbiTaHne Ny/bCUPYIOLWMM TOKOM Harpysku

CocTaBnsiowme NOCTOAHHOIO ToKa, CpefiHeKkBajpaTtuyeckoe, MakCMMasbHOe U MAHUMAalIbHOE 3HaYeHns
nNyNbCUPYIOLLEro TOKa A0/KHbI 6bITh U3MepeHbl NPY 3aaHHOM JIMHETHOM HanpsXeHuu, 3aflaHHO Harpyske u B
TOYKax paboTbl, COOTBETCTBYHOLNX MAKCMMaNbHOMY MyNbCUpyoLLeMY TOKy. VicnbiTaHne cnefyet NpoBOAUTL NpK
3a/laHHOM Cr/1axusatoLem CONPoTUBIEHNN. DNIeKTpoaBUraTesib onyckaeTca 3aMeHsATb COOTBETCTBYOLW UM UC-
TOYHVMKOM HanpsXXeHWa 1 9KBUBANIEHTHbIM CONPOTUB/IEHNEM.

Kputepuii npremMku: ucnbiTaHne cuMTalT YCNeLHbIM, eC/IM 3HAYEHMEe NYNbCUPYIOLLEro Toka MeHbLle Um
paBHO 3HAYeHUI0, ycTaHOB/IEHHOMY B 5.2.1.

5.1.2.4 NcnbiTaHWe Ha KOPOTKOe 3aMblkaHue

McnblTaHne NpoBOAAT NO COrNalleHnio Mexay U3roTosutenem u noTpebutenem.

[laHHoe ncnbiTaHne NPOBOAAT ANA Bepudmkauum 3alnTel npeobpasoBaTesisa 0T CBEPXTOKOB (HanpumMep, npu
npo6oe anekTpoasuratens).

Mporpammy ncnbeiTaHuii paspabaTbiBaeT M3roTOBUTESb.

McnbiTaHne cnegyeT NpoBOAMTL CO CeAYOLWMMM napaMmeTpamMm 1 ycTpoicTBamMu:

- CaMbIM BbICOKUM HOMWHA/IbHbIM IMHEHbIM HanpsKeHneMm:

- 9KBMBAJIEHTHbIM BXOAHbIM NOJIHbIM CONPOTUBNIEHNEM:

- MaKCMMasibHbIM TOKOM:

- BCEMN HEOOXOANMBIMU 3aLUTHBIMU YCTPOCTBAMM (COCTABHLIMM YaCTSIMU, YCTAHOBIEHHbIMY Ha XXee3HO-
[OPOXHOM MOABVXHOM COCTaBe UM MMEIOLL MMM Takne Xe 3aluTHble XapakTepucTukm):

- HarpysKkon, uMuTupytoweii anekTpogsuratesb NOCTOAHHOIO TOKa, BK/OYas feicTBylolWwee crnaxusao-
Llee peakTMBHOE CONPOTUBIEHNE:

- YCTPOMCTBOM KOPOTKOrO 3aMblKaHUS, UMUTUPYIOLWLMUM LieNb KOPOTKOr0 3aMblKaHNS.

[nA anekTpogBurateneii c nocnegoBaTtefibHbIM BO36YXAeHUeM JonyckaeTcs coeAuHeHne, nokasaHHoe Ha
pucyHkax 2a) u 2b). B cnyyae, nokasaHHOM Ha puCyHKe 2a). Npo60ii BAusieT To/IbKo Ha 06MOTKY poTopa u. cnefo-
BaTe/IbHO. TO/IbKO PE3NCTOP MMUTUPYEMOI Harpysku Ha pUcyHke 2¢) foNXeH 6bITb KOPOTKO 3aMKHYT. B cnyuae,
nokasaHHOM Ha puUCyHKe 2b). BCA UMUTMpyemas Harpyska [o/KHa 6biTb KOPOTKO 3aMKHYTa, Kak NnokasaHo Ha
pucyHke 2d).

Mocne fOCTMXEHUA TOKOM B UMUTUPYEMOI Harpyske yCToYMBOro COCTOSIHUA YCTPOCTBO KOPOTKOrO 3aMbl-
KaHUs 4O/DKHO 6bITb 3aMKHYTO. Mofyyaemblii TOK Npy 0TKa3e A0/MKeH 6biTb OnNpefeneH v OTK/IUYEH 3aWUTHbIM U
OTKNYaKLWMM NOBPEXAEHHYIO Lenb 060pygoBaHnem 3a oblee BpeMs, yCTaHOBNEeHHOe AN DYHKLMOHMpOBa-
HUA 3TOro 060py0BaHUA.

MnaBkue npegoxpaHUTENN, NMPU X HANIMYNK, B TEHEHWUE JAaHHOTO UCMbITAHWUA HE JO/KHbI Neperoparb, ecin
He yKka3aHo nHoe.

[laHHOe ucnbiTaHne crefyeT NPOBOAUTL OfMH pas. a popma BOJIHbI CBEPXTOKA [0/IXHA ObITb 3aperncTpupo-
BaHa.

Kputepuit npyuemMku: ncnbiTaHne cunTarT yCneLHbiM, eCN B TEYEHUE UCNbITAHWUA HU OfHA COCTaBHas YyacTb
He nonyvyaeT NoBpeXAeHuiA.

5.1.2.5 NcnbiTaHve Ha OTK/II0OYEeHNEe Harpysku

McnblTaHve NpoBOAAT NO COrNalleHnio Mexay U3roTosutenem u notpebutenem.

[laHHoe ncnbiTaHne NPoOBOAAT ANA Bepudnkauny Toro, 4To npeobpasosartesnb He 6yAeT nonyyaTb Kakoe-
NN60 NoBpexaeHne Npu HeEOXNAaHHOM OTKIIOYEHUN Harpy3ku. 3almnTHoe obopygoBaHue B TeYeHne UcnbiTaHns
[0/HKHO PYHKLMOHNPOBATb.

[laHHOe ncnbiTaHne cnepyeT NPOBOAUTL NPY HAMPAXEHWN, COOTBETCTBYOLWEM HOMUHATbHOMY IMHEHOMY
HanpsXeHuto.

Kputepuii npuemMkun: oTCyTCTBUE NOBPEXAEHNI B TEHEHNE UCTIbITAHNS.

5.1.2.6 NcnbiTaHWe Ha YCTOWYMBOCTb K KpaTKOBPEMEHHOMY MPepbiBAHWI0 3N1eKTPONUTAHNA B peXUMe peky-
nepauumn

Llenb ncnbiTaHUs Ha YCTOWUYMBOCTb K KpaTKOBPEMEHHOMY NpepbiBaHWI0 3/1eKTPONUTaHNSA npuBejeHa B
4.5.3.22. ,oNXHO 6bITb 0CO60 BEPUNLMPOBAHO, YTO HE3ABMCUMO OT BPEMEHW NPepbiBaHNS HU HaNpsXXeHne anek-
TpoABUraTens. HM TOK 3/1eKTPOABUraTe s He MPEeBbILLAaT 3aaHHblX 3HAYEHUI.

KpuTepuii npuemkn: oTCyTCTBUE NOBPEXAEHUIA B TEUEHMNE UCMbITAHUS, HU TOK. HA HanpsXXeHune He AO/MKHbI
npesbllWaTh 3aaHHbIX 3HAYEHUI.
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5.2 TpepbliBaTenu agns anekTpogsurateneil NOCTOAHHOMO Toka

5.2.1 XapaKTepucTuku

XapaKkTepucTuKn CUCTEMbI 3NEKTPONUTAHNA onpefesneHsl B 4.2.7.

XapakTepucTukn TAToBbIX anekTpoasurateneii npusegenbl B FTOCT 2582.

5.2.1.1 NHTepdpeiic Mexay anekTpoABuraTenem u npepsisaTesnem

B cneymnanbHbIX TEXHUYECKUX YC/TOBUSIX HA KOHKPETHbIV NpepbiBaTesib He06X0AMMO ycTaHaBIMBaTh corna-

COBaHHbI Mexay U3roTOBUTENSIMU 3/1EKTPOABUTaTENSA U NpepbiBaTens nHTepdeic Mexay afekTpogsuratenem
¥ npepbiBaTENEM, BKIOYAS C/leAyloLne XapakTepUCTUKM:

- 3HAYeHMA BbIXOAHbIX NapamMeTpoB NnpepbiBaTens (HOMUHabHbIE 3HAYEHUSA, KONebaHnsa NT. 4.):

- 4ONOJIHUTENbHOE NOJIHOe CONPOTUBAEHME (CTNaXNBaoLWNX peakTopoB);

- HOMWHaNbHbINA TOK;

- MakCUMasibHbI TOK C y4HeTOM AnarpaMmmbl Harpy3sku;

- NMUKOBbIW TOK;

- HanpshkeHwue;

- YyacToTa;

- Anarpamma Harpysku;

- 3HaYeHus napamMeTpoB 3/ieKTpoaBuraTesns (HOMUHanbHble 3HaYeHUs, KonebaHna nT. 4.).

- HOMWHa/IbHast MOLLHOCTb;

- HanpsHXeHne UNn 3NeKTpoaBMXyLLas cuna (pasnnyHble CKOPOCTU TATU U TOPMOXEHUSA);

-TOK;

- MakcumanbHasa gonyctumas nynbcaumnsa ¢ y4eTom gunarpaMmbl Harpysku;

- TUN aNekTpoABUraTens NOCTOSSHHOTO Toka (NocnefoBaTeIbHOro0, CMeLaHHOro BO36yXAeHnsa N T. 4.):
- MOJ/IHOE CONPOTUBNEHNE WU IKBUBANEHTHAA CXema B BUAe PYHKLUN 4aCTOTbl U TOKA;

- XapakTepmucTukn 06MOTKN BO3OYXAEHNS;

- HanpshXeHne Mexay BbiBOAaMU 3NeKTpoABUraTens n semnei.

5.2.2 WcnblTaHnsa

5.2.2.1 O6wue nonoxeHns

VI3MeHeHUs cUNoBOW Lenu npepbiBaTesisi He AO0MNYCKATCSA, HO METO/ KOHTPONSA UCMbITAHUIA fonycKaeTcs

M3MEHSITb NPU YCNoBUKW, 4To 6yeT o6ecnedeHa Takas Xe Harpyska npepbiBatesis, Kak npy npUMeHeHUn no HasHa-
YyeHuto. KOHTPONbHO-U3MepuTeNbHOE 060pyA0BaHME UCTILITATENBHOMO CTEHAA AONYCKAETCS NCNONb30BaTh NpU
yCnoBuu, 4To paboTa npepbiBaTenist He U3MEHUTCS.

NcnbiTaHus, yCTaHOB/IEHHble B AAaHHOM MNOANYHKTE, — AONOJ/IHUTENIbHblIE K MUCMNbITaAHNAM, YCTaHOBJ/IEH-

HbIM B 4.5.

Mpn 3TUX NCNbITAHUAX CI'I'Ia)KI/IBaI-OLIJ,VIVI peakTop AO0/DKEH CHMTaTbCA YaCTbio NpepbiBaTenA.
McnbiTaHns, npuBefeHHbIe B Ta6n|/|u,e 5. aonyckaeTtca NpoBOAUTL HA MPON3BOACTBEHHbIX yYacTKax U3roto-

BUTENA NN Ha XXeNNe3HO40P0OXHOM NOoABUXHOM COCTaBe.

Ta6nuua 5— [lONONHUTENbHbIE UCTIbITAHWS NPepbIBaTeneli aneKTpoasuratesneit NocToAHHOro Toka

Mecto
Bua ncnbraHys npoBEAEHIA MoanyHKT
Vi3mepeHne BbIXOAHOTO HanpshkeHusi (nepuogmyeckoe WcnbiTaHue) nywmTc 5.2.22

Vi3amepeHne mMakcumasibHOe BbIXOAHOr0 HanpshkeHus (nepuogmyeckoe

ucnbiTaHune) nym 5.2.23

M3amepeHne MUHUMasIbHOIO BbIXOAHOIO HanpshkKeHus (nepwo,qwueCKoe

ncnblTaHne) nym 5.22.4

VcnbiTaHne npu Harpyske Masoil MOLWHOCTU (MpUemo-c4aTo4YHoe uc-

nblTaHne) nyn 5.2.25

VcnbiTaHe NynbCUPYIOLMM TOKOM Harpysku (Nepuoguyeckoe ucrbita-

Hue) nywmrc 5.2.2.6
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OKoHuYaHVie Tabnmubl 5

MecTto

Bus ucnbiTaHus MoanyHKT
nposeaeHns
VcnbiTaHne Ha OTK/oYeHWe Harpysku (MpoBefeHue WCMbITaHus ocyLue-
CTBNSIETCA MO COrNalleHnio Mexay M3rotoeutenem u notpebutenem) (ne-
proanyeckoe ucnbiTaHue) nym 5.2.27
VcnbiTaHne Ha KOpOTKoe 3aMblkaHue (MpoBedeHne UCTbITaHUA ocyLue-
CTBNSIETCA MO COrNalleHnio Mexay M3rotoeutenem u notpebutenem) (ne-
proanyeckoe ucnbiTaHue) nywiTc 5.2.2.8

MpumevaHune — MYN — ncnbiTaHne NPoBOAAT Ha NPOM3BOLACTBEHHOM yUacTKe U3roToBUTENA.
MYWITC — ucnbiTaHne AonyckaeTcs NPOBOAMUTL Ha MPOU3BOACTBEHHOM YYacTKe W3rOTOBUTENA WM Ha Xe-
Ne3HO/I0POXHOM MOJBMXHOM CcOCTaBe

5.2.2.2 NpoBepkKa BbIXO4HOrO HaNpsXeHns

HanpsxeHune namepaoT HENOCpPeACTBEHHO HA BbIBOJAX NpepbiBaTesis, 3a UCKNIYEHUEM NafeHUsa Hanps-
XEeHUs crnaxunsaloLLero peakropa.

KpuTepuii npuemMkun: ncnbiTaHne cHMTaloT YCNelHbIM, eC/IM BbIXOJHOE Hanps)XXeHne ocTaeTcs B yCTaHOB-
NIEHHbIX Npeaenax Nnpu 3afaHHbIX yCnoBuaX.

5.2.2.3 NsmepeHne makcumasibHOro BbIXO4HOro HanpsxeHusa

Mpn MMHUMaNIbHOM BXOAHOM HanpsXeHun 1 MakcumasibHOM BbIXOHOM TOKe CpefiHee BbIXOAHOE Hanpsxe-
HUe npepbiBaTens AO/HKHO YA0BETBOPATL YCTAHOBMEHHOMY 3HAYEHMIO B 3aflaHHbIX YCI0BUAX (Hanpumep, npu
yacToTe, MUHUMas/IbHOM BPEMEHU OTK/IIOYEHUA U T. 4.)

KpnuTepuit npuemMkun: BbIXOAHOE HanpsXeHne AO/KHO OblTb PaBHO UAW 6biTb Bbllle YCTAHOBAEHHOrO
3HaueHun.

5.2.2.4 /\3mepeHne MUHNMaIbHOTO BbIXOAHOTO HaNpPsXeHns

Mpn MakcMMasibHOM BXO4HOM HanpsXeHun 1 MMHUMaIbHOM BbIXOHOM TOKe CpefiHee BbIXOAHOE Hanpsxe-
HWe npepbiBaTeNsA AO/HKHO UMETb 3HaYeHne, paBHOe UIn MeHblLee, YeM MUHUMasIbHOE YCTaHOB/IEHHOE 3HaYeHune
B 3a[laHHbIX YCNI0BUAX (Hanpumep, nNpu 4actoTe, MUHUMa/lbLHOM BPEMEHU BK/TIOYEHUA U T.A.)

KpuTepuit npuemMkun: BbIXOAHOE HanpsKeHue [AO0/HKHO 6biTb PaBHO WAM OblTb HUXE YCTAHOBNEHHOrO
3HaueHusn.

5.2.2.5 VcnbiTaHne Npy Harpyske Masnoi MOLLHOCTK

Llenb ncneiTaHna Npu Harpyske mMasnoi MOWHOCTY npuBefeHa B 4.5.3.7. Kpome Toro, A4ns MHOrogasHoro
npepbiBaTens Kaxayo gasy onyckaeTcs UCMbITbIBATb OTAENbHO.

KpuTtepuii npuemku: cm. 4.5.3.7.

5.2.2.6 VcnbiTaHne Ny/nbCUpPYOLW MM TOKOM Harpysku

3HayeHMe cocTaBnAwLWel NOCTOSAHHOTO TOKa, CpefiHeKBajpaTuyeckoe sHayeHme nynbcupytoueii coctas-
nsAwoLein n 3HavyeHne ABOWHOV aMNANTYAbl MyNbCaLMn AOMKHBI 6bITb U3MEPEHbI NPY 3aaHHOM HaMPSXKEHNN 3M1ekK-
TponuTaHus, 3afaHHO Harpy3ke n B TOUKax paboTbl, COOTBETCTBYIOLINX MaKCMManbHOMY MybCUPYIOLLLEMY TOKY.

[laHHoe ucnbiTaHve cnegyeT NPOBOAUTL C 3alaHHbIM CriaXunsaloLWwmM peakTopom.

KpuTepuii npmemMku: ucnbiTaHne CYMTalOT YCNELWHbIM, €C/IN 3HAaYeHUe My/IbCUPYIOLLEero Toka paBHO MAN
MeHbLUE 3Ha4YeHus, YCTaHOB/IEHHOTO B ClelManbHbiX TEXHUYeckuxycnosmax (cm. 5.2.1.1).

[ns MHorodhasHbIX NpepbiBaTenieil faHHoe UCMNblTaHNe MOXET 3aMEHSATLCA pacyeToM MO COrNacoBaHuIo Mexay
M3roToBUTENIEM U NOTPEBUTENEM.

5.2.2.7 NcnblTaHne Ha OTK/II0YEHME Harpysku

McnbiTaHne NpoBOAAT NO COrIalleHNI0 MeXAy U3roToBuTenieM 1 notpebutenem.

[laHHoe ucnbiTaHne NPoBOAAT ANA BepuduKauuy Toro, 4To npepbiBaTesb He byeT nosyyaTs Kakne-nn6o
NoBPEeXAEHNA NPU HEOXNAAHHOM OTK/IIOYEHUN Harpy3ku. 3almuTHoe 060pyj0BaHMe B TEYEHWNE UCTbITAHUA LO/XK-
HO PYHKLMOHMPOBATb.

HacTosiwee ucnoiTaHne cnegyeT NpoOBOAUTL NPU HAMPSHXKEHNN, COOTBETCTBYIOLEM HOMUHA/IbHOMY NINHE-
HOMY HamnpsXeHuto.

Korga ToK B KaTylwke MHAYKTUBHOCTU IMHERHOro unbTpa AOCTUTHET CBOEr0 MaKCUMasibHOro 3HavYeHus
(cocTosHUA, COOTBETCTBYIOLLEr0 TOKY MakCUMasibHOW Harpysku npu MakcumasibHOM 3HavyeHuun koaduumneHTta
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NpPOBOAMMOCTM), OTKHOUYEHNE HArpy3kn cnefyeT BbINOMHATL BHE3ANHO, 610KMpYSA NpepbiBaTesib OT €ro KOHTPO/IbHO-
N3MepuTebHOro 060pyAoBaHus.

®OpMbl BOJTH BXOLHOTO U BbIXOAHOIO HaNPsXXeHUs A0/DKHbI 6bITb 3aperncTpupoBaHbl. ECAn Ha oTAeNbHbIX
3N1eMeHTax HanpsHXXeHUs CUNTAIOT ONACHbBIMU, TO OHN A0/IKHbI ObITb 3aPEerMcTPUPOBaHDI.

KpuTepwuii npuemkn: MakcumanbHoe 3HaYeHne HanpsHKeHNa fO/MKHO ObITh HUXE UM PaBHO YCTAHOB/IEHHO-
MYy 3HaUYEeHUIO.

5.2.2.8 VcnbiTaHMe Ha KOPOTKOE 3aMblkaHue

VcnbiTaHne NPOBOAAT NO COrNalleHnio Mexay U3rotosutenem n notpebutenem.

[laHHOe ncnbiTaHne NPOBOANUTCA A1 BepudmKaLun 3alnTbl NnpepbiBaTens 0T CBEPXTOKOB (HanpumMep, npu
npo6oe anekTpoaBuratens).

VcnbiTaHve cnegyet NnpoBoOAUTh:

- Np1 CaMOM BbICOKOM HOMWUHA/IbHOM IMHEIHOM HanpsHXXKeHUn:

- NP 3KBMBA/IEHTHOM BXOAHOM MO/THOM COMPOTUBNEHWUMU;

- NPY MakCUManibHOM TOKe:

- Npun BCEX HEOOXOANMBIX 3aLLUTHBIX YCTPOKCTBAX (COCTABHbIX YACTAX, YCTAHOB/IEHHbIX Ha XX€Ne3HO40POX-
HOM MOABMXHOM COCTaBE UM UMEIOLLUX Takne Xe 3alUTHble XapakTepucTuKn):

- NPV Harpyske, MMUTUPYOLL el 3N1eKTpoABUraTelb NOCTOSSHHOMO TOKa, BK/l0oYas MOJIHOCTbIO AelicTByloLee
crnaxusarollee peakTBHOE CONPOTUB/IEHUE:

- C YCTPOWNCTBOM KOPOTKOIO 3aMblKaHWsA, UMUTUPYIOLW MM LieNb KOPOTKOrO 3aMblKaHUS.

Hanpumep, ecnv npepbiBatesnb NpefHa3Ha4veH AN T0ro, YTobbl BblAepXMBaTh TAKOe KOPOTKOE 3aMblKaHue,
TO YCTPOWCTBO KOPOTKOrO 3aMbIKaHUS [O/MKHO 6biTh COEANHEHO NapasnnesbHO C Harpyskoii B COOTBETCTBUM C
pucyHkom 2. lna anekTpofsuraTeneii c nocnegosartesibHbIM BO30YXAeHNeM fonyckaeTcs CoeANHeEHNe, NoKa3aH-
HOe Ha pucyHKax 2a) u 2b). B cnyyae, nokasaHHOM Ha pUCYHKe 2a), Tpo60oil BAuseT ToNbKO Ha 06MOTKY poTopa u,
cnepoBaTteslbHO, TO/IbKO PE3NCTOP MMUTUPYEMOW Harpy3km Ha pUCyHKe 2C) AO/DKEH 6biTb KOPOTKO 3aMKHYT.
B cnyyae, nokaszaHHOM Ha pUCYHKe 2b). BCA MMUTUPpYeMasa Harpyska A0/HKHa 6biTb KOPOTKO 3aMKHYTa, Kak noka-
3aHO Ha pucyHke 2d).

PucyHkn 2a) n 2b) — CoefvHeHne 06MOTKM BO3GYXAEHWS.'SKOpS
anekTpoABuraTens ¢ nocnegoBartesbHbIM BO36YXaeHnem

C) )

PucyHkmn 2c) n 2d) — CoefiMHeHVe npu KOPOTKOM
3aMblKaHUM UMUTUPYEMON Harpysku

PucyHoK 2 — KoHdourypauusi anektpoasurateneii ¢ nocneaosatesibHbIM Bo36ykaeHneMm
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Mocne fOCTUXEHUSI TOKOM B UMUTUPYEMOWA Harpy3ske yCTORUYMBOr0 COCTOSIHUSA YCTPOMCTBO KOPOTKOrO 3aMbl-
KaHUs O/HKHO BbITb 3aMKHYTO. [Mofyyaemblii TOK Npy 0TKa3e A0/MKeH 6bITb OnNpefeneH v OTKIYEH 3aWUTHbIM U
OTKN0YAaLWMM NOBPEXAEHHYIO Llenb 060pyAoBaHeM 3a o6uiee Bpems, yCTaHOBNEHHOE ANA PYHKLMOHUPOBA-
HMA 3TOro 060pPYL0BAHUS.

MnaBkne npeAgoxpaHnuTenu, Npu NX HanMuMKn, B Te4eHne AaHHOTO NCNbITaHWA He AO/KHbI Neperopatb, eciu
He yKa3aHo MHoe.

[laHHoe ucnbiTaHue cnefyeTt NPOBOANTbL OAWH pas, a dopmMa BOJIHbI CBEPXTOKA A0/KHA 6bITb 3aperncTpmpo-
BaHa.

KpuTepuii npuemku: ucnbiTaHWe cuYMTaeTcs YCMelWHbIM, eCIM HU OfHa CoCcTaBHas 4yacTb He nonydaet
NoBpPEeXAEHNNA.

5.3 MHorodasHble npeobpasoBaTtenun gaa anekTpofBurateneil nepeMeHHoOro Toka (MHBepToOpbI)

MHorodasHble TAroBble 3NeKTPOABUraTenn MOryT ObiTb UM BpalLalOWMMUCS UKW NUHERHbIMU, MNpeo6-
pasoBaTtesiv IMHENHbIX 3N1eKTpoABUraTenein c HeNnoABMXHbLIM CTAaTOPOM B HACTOSILLEM CTaHAapTe He paccmaTpu-
BaroTCs.

5.3.1 XapaKktepucTtukm

XapaKkTepucTukn TAroBbIX 3/1eKTpoaBuraTeneil yctaHosneHsl B FTOCT2582.

HoMuWHanbHble NapameTpbl 3N1eKTpoABUraTens (3Ha4YeHUA MOLLHOCTU, YacTOThbl BpalleHUsi, HaNpPsHXeHus u
TOKa) cnepyeT COrnacoBbiBaTb MeX/y M3roToOBUTENEM 31eKTpoABuraTens, n3rotosutenem npeobpasosarens u
N3roTOBUTENEM KOHTPO/IbHO-M3MEPUTE/IbHOTO 060PYA0BaHNS.

MpumedyaHune — [laHHOe NOSIOXeHNE 3aMeHsieT CCblKy Ha MOK 60349-2 (nogpasgen 3.1).

5.3.1.1 WHTepdpeiic mexay anekTpoasuratenem n npeobpasosarenem (MHBePTOPOM)

B cneunanbHblX TEXHUYECKNX YCNOBUAX HA KOHKPETHBIN NpepbiBaTeb HE06X04MMO ycTaHaBMBaTb corna-
COBaHHbI MeXAy N3roToBUTENAMU 3/1eKTpoABMraTeNns n npeobpasosatens nHTepdeinc mexay anekTpogsurate-
neM n npepbiBaTenieM, Bk YaA cnefyollne xapakTepucTuku:

- TapMOHMKN HaNpPsXXeHWUa v ToKa, KOTOpble BAMAIOT Ha XapakTepUCTUKN anekTpoasuratens (M3-3a 4onon-
HUTE/bHbIX NOTEPb MOLLHOCTM, NY/bCALUN KPYTSLLEr0o MOMEHTA U T. 4.);

- 3/1eKTpUYeckme xapakTepuUCcTUKN aneKTpoaBuraTens (ero akBMBaneHTHas Lenb, HA OCHOBHOI YacToTe, ero
WHAYKTUBHOCTb ANA pacyeTa djd p HaMarHnumBarLWmii TOK. TOKM TapMOHUYECKNX COCTaBAAOWMUX U T. 4.);

- Avarpamma Harpysku;

- HOMWHaNbHas BbIXOAHAA MOLLHOCTb UHBEPTOpPA:

- Ainana3oH OCHOBHOI 4acTOTbl U MOAYNALMSA:

- BbIXOJHOE Hanps)xeHne MHBepTopa, BK/IoYas MOBTOPAIOLLLEECA MMKOBOE HaMpPsHXXEeHNe, HanpshXXKeHne Mex-
4y BblBOJaMun npeo6pasoBartens n 3emseli, CKOpOCTb pocTa HanpsXeHus;

- HOMUHa/bHbIW TOK;

- HanpshkeHne MexAay BbIBOAAMU 31eKTpoBUraTens v semnei;

- NoBe/eHNe aNeKTpoaBuUraTens, Bkaovas 3/1eKTponpmBeo, Npyu KOPOTKOM 3aMblKaHUUN Ha BbIBOAAX 3N1EKT-
poasuratens.

[laHHble napameTpbl cnegyeT onpegensaTb A5 KaXA0ro paboyero pexuma.

5.3.2 VcnbiTaHus

5.3.2.1 O6uime nonoxeHmsa

MN3meHeHns cMnoBoii Lenn npeobpasoBaTenia He JONYCKAOTCSA, HO MeTO4 KOHTPOSA UCTbITaHWIA fonyckaeT-
CA U3MEeHATL NPK YCNOBMU, 4TO ByaeT obecneyeHa Takas ke Harpyska npeobpasoBarteisi, Kak 1 npy NpUMeHeHun
no HasHayeHnto. KOHTPObHO-N3MepuTeNnbHOE 060pyA0BaHNE NCMbITATENBHOTO CTEHAA [,0MYCKAeTCA NUCNO/b30-
BaTb MPW YCNOBMK, YTO paboTa npeobpas3oBartens He U3MEHNTCS.

McnbiTaHnsa, ycTaHOBNE€HHblE B AAHHOM NOANYHKTE,— AONOMHUTENbHbIE K UCMbITAHUAM, YCTaHOB/EH-
HbIM B 4.5.

5.3.2.2 lononHUTeNIbHOE KOMMYTaLMOHHOE UCNbITaHne

[laHHOe ucnbiTaHne NPOBOAAT ANSA Bepudukauuy cnoco6HOCTY KOMMYTaUUN NpU MUHUMaNbHbIX BPEMEHN
BK/TIOYEHUS N BPEMEHUN OTK/TIOUEHUSA.

Kak npaBuno, 15 uMmnTaLmm ycioBuin HanxyaLero cayyas Heo6XoANMO BbIGUPaTb Pas/iMyHble COCTOAHNUS
Ha BX0ofAe M BbiXoAe A1 MPOBEPKN BPEMEHMW BKIOYEHNA U BPEMEHUW OTK/IYEHUS.

Kputepuit npyemMku: ncnbiTaHme cHnTatoT YCNeLwHbIM, eCN U3MEPEeHHbIe 3HavYeHns paboumx napaMeTpoBs BO
BCEX YaCTAX KOMMYTaUMOHHO Lenu (CUIoBOoi NOMYyNPOBOAHNKOBLI Npubop, AemndupyloLiee yCTPORCTBO, NH-
OYKTUBHOCTb U T. .) COOTBETCTBYIOT YCTAHOB/IEHHbIM 3HAYEHUSAM.
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6 TsiroBble ABYX3BEeHHble MOMYNPOBOAHWKOBbLIE Npeobpa3oBaTesnun

HacToswmii pasgen pacnpocTpaHseTcs Ha 4BYX3BEHHble NONYyNpPOBOAHUKOBbIE Npeo6pa3oBaTenn Toka,
o6ecneynBatLye NUTaHNeM 3/1EKTPOABUTATENIN NOCTOSHHOTO TOKA Y MHOTO)a3Hble 3N1eKTPoABUraTeNnun. TAroeble
[IBYX3BEHHbIE NO/YNPOBOAHUKOBbIE TPEeo6pasoBaTesivi COCTOAT U3 BXOAHOM CeKLMU, Ha3biBAEMO IMHEHbIM npe-
o6pazoBaTteneM. u BbIXO4HOM CekLum, Ha3biBaemoi npeo6pasoBaTesieM afiekTpogBuraTens (MHBepTopoMm).

6.1 /InHeliHbli Npeobpa3oBaTenb

JInHeliHbI npeobpa3oBaTtesib NOACOEAVHSAETCSA K CETU WK K INHEIHOMY TpaHcopMaTopy uan TAroBomy
reHepaTopy 1 co34aeT NPOMeXyTOYHOE 3BEHO, B OCHOBHOM /151 3N1EKTPONUTAHNA TATOBOro NnpeobpasoBarens.
MpomeXyTo4YHOe 3BeHO SiBNsieTCS (DYHKLMOHANbHO YacTblo NUHeliHOro npeo6pasosatens.

MpumeuaHue — Ecnm BcnoMoratesbHblii NpeoGpasoBartesis NoslyuaeT NUTaHue OT SIHEHOro npeo6pasoBa-
Tensi. To A9 BCrIOMOraTesibHOro npeotpasoBaresisi npyumeHsieTces 7.1.2.2.

6.1.1 XapakTtepuctuku

6.1.1.1 BxofHble xapakTepucTukn

XapaKTepucTukn CUCTEMbI 3/IEKTPONUTAHUSA onpeaeneHbl B 4.2.7.

B cnyyae ogHOba3HOro aN1eKTponMTaHMa nepemMeHHbIM TOKOM Npeobpa3oBaTtesib MOXET UCNOMb30BaTbCA
AN ynpasneHnsa koahuLMeHTOM MOLLHOCTM U COAEPXaHNEM rapMOHUYECKNX COCTaBNALLNX MEPEMEHHOIO TOKa;
K03(h hULIMEHT MOLLHOCTM U COAEPXaHNe rapMOHVK AO/DKHbI ObITb 3aA4aHbl B TEXHWYECKOM 3adaHun. NHTepdeliic
Mexay TpaHccopmaTopom u npeobpasoBaTenem cnepyeTt ycTaHaBIMBaTb Takum, kak npusegeHo B 5.1.1.2,
a xapakTepucTuku TpaHcdopmaTopa, BKIYas ero MHAYKTUBHOCTb pacCesHUs U B3anMHY0 UHAYKTUBHOCTb, Cne-
AyeT ycTtaHaBnuBaTb B cooTBeTcTBum ¢ FOCTP 54801.

6.1.1.2 BbIxofHble XapaKkTepucTukm

[lonxHbl 6bITb 3a4aHbl BbIXOAHbIE NapameTpbl, OTHOCALMECS K BUAY NPOMEXYTOYHOr0 3BEHA.

Mpn HE06XO0ANMMOCTHN B KAYECTBE AOMOJIHUTE NIbHbLIX NapaMeTpoB ycTaHaB/INBaT HOMUHAIbHbIE 3HAYEHNS,
Koneb6aHus, MakCMManbHOe 1 MUHUMaIbHOE 3HaYeHUs U K03 ML MEHT NynbcaLnn, COOTBETCTBYIOLNE BUAY Npo-
MEXyTOYHOro 3BeHaA.

OTW 3HAYEHUA COCTaBNAOLMNX MOCTOAHHOIO TOKa ABNSAOTCA BXOAHLIMU 3HAYEHUAMU TATOBOro npeobpaso-
BaTesA. KOTOPbI/i MOACOEANHAIOT K MPOMEXYTOYHOMY 3BEHY.

BcnomoraTtenbHblii npeobpa3oBaTtenb MOXeT NosyyaTb NMTaHWe OT BbIXx0fa OCHOBHOrO IMHeHOro npeobpa-
3oBaTens.

6.1.1.3 3awnTta OT KOPOTKOTO 3aMblKaHNs

MoTpebuTenb AO/MKEH YKa3blBaTb B TEXHUYECKOM 3a4aHnu, nposepsieTcs v npeobpasosaTesib Ha KOPOTKoe
3aMblKaHue NN Het.

MosefeHne npeobpasoBaTens B c/lydyae KOPOTKOro 3aMblKaHWUS JO/KHO 6bITb MPUBELEHO B TEXHUYECKOM
3afjaHumn.

6.1.1.4 BbI6Op HOMWUHA/IBLHOTO HaNPSHXXEeHUA U30NALUN

Ecnu npegycmoTpeHa nsonauns tpaHcdopmaTopa, TO YPOBEHb BbIXOAHOT0 HANPSXXEHUSA CYNTAOT COOTBET-
CTBYHOLL MM KOHCTPYKL MM 1 6€30NacHOCTH CO CTOPOHbI BbIXOAA.

Ecnu nsonsuma TpaHchopmartopa He NnpefycMoTpeHa, TO ypOBEHb BXOLHOMO HaNpPs)XeHNs cCUMTaloT COOTBeT-
CTBYHOLWNM KOHCTPYKLUWN N N30NIALUN.

B cootBeTcTBMM ¢ TOCTP 54799.4.2 1 4.3 N3roToBUTE/Ib MOXET BbIOUPATL HYXXHWI YPOBEHb HAMPSHXXEHUS
(HanpumMep, BbIXO4HOW YPOBEHb) C yYETOM:

- KOHCTPYKLMUK 1 3awnTbl Npeobpa3oBaTtens (3akopayunsaloLLeil nepeMbIyKkoin nam gpyrum obopygosaHmem);

- YPOBHE N301A9UUN Harpysku;

- NnpaBun 6e3onacHocTu.

3TO A0MKHO BbITb COracoBaHO N3roTOBUTENEM M NOTPEeBGUTENEM.

6.1.2 WcnbiTaHusa

JInHelHbI npeo6pa3oBaTtesib 4ONYCTUMO UCNbITbIBATL OTAENLHO OT NpeobpasoBaTens anekTpoasuraTens.
MyHKT 5.3.2.1 npumeHaoT k6.1.2.1.

6.1.2.1 WcnblTaHne Npu Harpy3ke Masaoi MOWHOCTK

B yacTu BbINOMHEHUA UCNbITAHUA U KPUTEPUA NPUEMKN cm. 4.5.3.7.

Ecnun nuHeliHbIil npeobpa3oBaTtesnb UCNbITbIBAOT HE3ABUCUMO OT CUCTEMbI Npeo6pasoBarteneit, To OH MoOXeT
nosiyyaTb NUTaHWE OT CTOPOHbI BXOAa WY BbiXo4a.
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Ecnu nuHeliHblli npeobpasoBaTtesnb NonyyaeT NMTaHMe CO CTOPOHbI BbIXOAA, TO CTOPOHA CETU MOXET ObITb
MMUTUPOBaHa C NOMOLLbIO 3aMeLlaloLL el Harpysku.

6.1.2.2 NcnbiTaHve Ha Harpes

B yacTu BbINO/IHEHNA UCNbITAHUA U KPUTEPUA MPUEMKK CM. 4.5.3.11.

Ecnu npegycmoTpeHa o6Llaa cuctema oxnaxaeHus, To UCNblITaHWe Ha Harpes ciiegyeT NPoBOAUTL C FOTO-
BbIM [BYX3BEHHbIM NO/IYNPOBOAHNKOBbLIM NpeobpasoBarenem.

Ecnu ans 4aHHOro ncnbliTaHMA HEBO3MOXHO CO6paTh NOMIHOCTbIO BYX3BEHHbI NOAYNPOBOAHUKOBLIN Npe-
ob6pasoBartesib, TO yC/IOBUS OXNaXAEHUS KaXA0M YacTn aToro npeobpasoBaTtens f0O/MKHbI ObITb TAKMMY Xe. Kak
npu NPUMEHEHUN.

6.2 Mpeobpa3oBaTenb anekTpoaBurartens

6.2.1 Npeo6pa3oBaTe/lb CO CTOPOHbI 3/IEKTPOABUTaTENSA NOCTOAHHOIO TOKa

(npepbiBaTENb UNU BLINPAMUTED)

MpeobpasoBaTesib CO CTOPOHbI 3/1IEKTPOABUTATENA MOCTOAHHOIO TOKa J0/IXEH COOTBETCTBOBAaTL Tpe60BaHM-
SIM. yCTaHOBJIEHHbIM B 5.1 1 5.2,

MpumeuvaHune —Cwm. AL.10 (npunoxeHue AL1).

6.2.2 NMpeo6pasoBaTenb CO CTOPOHbI 31€KTPOABUTATENA NEPEMEHHOIO ToKa (MHBEPTOP)
Mpeo6pa3soBaTesb CO CTOPOHbI 3/1IEKTPOABUraTe 1l NEPEMEHHOT0 TOKa A0/IXEH COOTBETCTBOBATL Tpe6oBa-
HUAM, YCTAHOB/IEHHbIM B 5.3.

MpumeuvaHune —Cwm. A.10 (npunoxeHue AL1).
7 BcnomoraTenbHble npeobpasoBaTesnu

Bcrnomorare ibHblii npeo6pasoBaTesib MOXET 6bITb HENOCPEACTBEHHBIM MO/YNPOBOAHNKOBLIM NPeo6paso-
BaTe/IeM WY ABYX3BEHHbLIM NONYNPOBOAHNKOBLIM Npeo6bpa3oBaTesieM B 3aBUCUMOCTU OT ro BXOAHbIX XapakTe-
PUCTUK.

7.1 Xapaktepucrtukun

7.1.1 YcnoBusA 3anycka BcnomoratenbHoro npeobpasosatens

Kak npaBusio, BCnomoraTe ibHblil Npeobpa3oBaTtesb ABAETCSA NepBbIM NpK 3anycke, NO3TOMY He06X0ANMO
ycTaHaBnMBaTb yC/10BUA 3anycka.

OcCHOBHbIe BUAbI 3anycka:

- HeMoCpeACTBEHHbIN 3anyCck MPU BXOAHOM HanpshkeHun. SHeprus, ucnonb3yemas Ans 3anycka npeobpa-
30BaTens. o6ecneymBaeTCcs ero BXO4HbIM HanpshxeHnem;

- 3anycK c MOMOLLbI0 OCHOBHOW akkyMynsiTOPHOI 6aTapeun xenes3HoA0pOoXHOro NOABMKHOIO cocTaBa. dHep-
rMs. ucnosib3yemas 45 3anycka npeobpasoBaTesnsi, o6ecneynBaeTcsa OCHOBHOM akkyMynsiTOPHOI 6aTapeeii xe-
NIe3HOJOPOXHOIO NOABUXHOIO COCTaBa:

- 3anycK c MOMOLL b0 BCMOMOraTefibHOl akkyMynaTOpPHOI 6aTtapen. Heprusa, ncnonb3yemas na sanycka
npeo6pasoBarens, obecneuymBaeTcs BCMOMOrareibHOW akkyMy/IaTOPHOW 6aTapeeii, cneunanbHO npeAHasHayeH-
HOW ANns npeobpasoBaTens.

Bupg 3anycka fo/mkeH 6bITb COrnacoBaH Mexay U3rotoButenem u notpeburenem.

7.1.2 cxopHble yCNOBUA 1 XapaKTepucTukn

7.1.2.1 MoacoeAnHeHNe K ceTu

Mpeobpa3oBaTenb NOACOEANHAIT HEMOCPEACTBEHHO K CETU 3NEKTPONUTAHUS UK K BCOMOraTebHol 06-
MOTKe TAroBOro TpaHcgopmaTopa, ciefloBatesibHO, XapakTepUCTUKN BXOLHOI0 HaNpsXXeHNs ABNSAITCA Xapakre-
puctukamu. onpefeneHHbiMn B 4.2.7. BXxofHble xapakTepucTuku NpusoaAT B cooTseTcTeun ¢ 4.3.4.4.1.

Ecnun npeo6pasoBartesib He N0ACOeANHAETCA HENOCPEACTBEHHO K CETH, TO BCE XapakTepuUCTUKN 3NeKTPonu-
TaHWA J0/KHbI 6bITb 3afaHbl.

7.1.2.2 NMoacoefnHeHne K TATOBOMY TpaHchopmaTtopy

BcnomoratenbHblii npeobpa3oBaTtesib NOACOEANHAIOT K NPOMEXYTOYHOMY 3BEHY UM K OCHOBHOMY BXO4HO-
My ounbTpy. Bce BXOAHblEe XapakTepucTuku (YCTOWYMBOro Y NEPEexXoAHOr0 COCTOSIHNI) fO0MKHbI 6bITh 3a4aHbl.

7.1.2.3 MopcoeanHeHe K TOKOBOW WWWHE, NoslyyaloLLeil nuTaHne oT 4pyroro BcnomoraTesibHoro npeo6pa-
30BaTens Uam oT akkyMynsTOpHoOI 6aTapeu

BxogHble xapakTepucTuky (yCTORYMBOrO U Nepexo4HOro COCTOSIHUI) AOoMKKbI BbITb 3agaHbl (cMm. 4.3.4.4.1).
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7.1.3 BbIxoAHble xapaKTepucTuku
BcrnomoraTenbHbli npeobpa3oBaTesib MOXET UMeTb OAUH UM HECKO/IbKO BbIXOAO0B.
7.1.3.1 MNepeyeHb BbIXOJHbIX XapaKkTepucTuk
BcnomoraTenbHbI npeobpasoBaTtenb MOXET NOAAEPKUBATL O4HO UM HECXOBKO BbIXOAHbIX HANPSXKEHWNNA.
[na Kaxaoro Boixofa AO/MKHbI 6bITh 3afaHbl ClefyoLine XapakTepucTuku:
- BbIXOA4HOE Hanps)XeHne NOCTOSIHHOTO ToKa:
- MakcMmasnbHas HenpepbiBHAA MOLWHOCTb (MPU 3afaHHOM HanpsXxXeHun);
- HanpshkeHne 1 4oNyCKW UM pexvM 3apsgaku (B ciyyae 3apsifku akkyMynaTopHbIx 6aTapeit);
- KO3 (PMLMEHT Ny ibcaLm NOCTOSHHOTrO TOKa NPV HOMUHANLHON Harpyske;
- AonycTumas neperpyska,;
- MFTHOBEHHbIVi NMKOBBIN TOK;
- MakcMmMmasibHas CKOpOCTb YyBE/IMYEHUSA HANPSXKEHNSA:
- BbIXOAHOE HanpshXeHne NnepeMeHHOro Toka:
* MakcumasnbHasi HenpepblBHAsA MOLLHOCTb;
- HanpsXeHne u fONYyCKu;
- yacToTa 1 A0NYyCKN:
- perynupoBaHne HanpsXXeHWa 1 4acToTbl NPY HOMUHABLHOM Harpy3ke 1 Npu neperpyske;
- amMnNAnTy bl HANPSAXEHNA OTAENbHbIX FAPMOHUYECKMX COCTaBNAO LW UX;
- AonycTumas neperpyska,;
- MMIOBEHHbI NNKOBbIV TOK;
- MakcMmMmasibHas CKOpOCTb PocTa HanpsxxeHus;
- Ana Tpexda3Horo TpaHcopmaTopa: BEPOATHOCTb aCUMMETPUYHO Harpy3ku 1 Harpy3kn HeTpasbHON TOUKM
TpaHcdgopmaTopa.
7.1.3.2 BboIxoHasi MOLWHOCTb
BcnomoratenbHblli npeobpasoBaTenb pa3pabaTbiBaloT, UCXOAA U3 MAKCUMaNbHOr0 3HAYEHNSA HENPePbIBHOW
BbIXOAHOW MOLLHOCTW U/Man gnarpammsl Harpysku. Kpome Toro, BcnomoraTesbHblii npeo6pa3oBaTesib MOXeT
o6nafatb CNOCOBHOCTLIO K Meperpyske. Ta neperpyska onpefensieTcs MakCumaabHbIM TOKOM, NO4aBaemMbiM B
TeyeHune 3ajaHHOro BpeMeHMN.
7.1.3.3 PerynnposaHue HanpsXXeHns v 4acToTbl
BbixogHOE HanpsXeHne NnepeMeHHOro Toka npeobpasoBaTens MOXeT ObITb ABYX BUAO0B:
- (hMKCMPOBAHHOW YacTOTbl: B 3TOM cnyyae A0/KeH 6biTb 3a4aH AONYCK HA 4acToTy.
- NepeMeHHO YacToTbl; B3TOM c/lyyae J0/DKHO O6biTh 3a4aH0 crneaytolee:
- ivana3oH N3MEeHeHUs 4acToThl;
- MEHSIeTCS 1IN YacToTa HeMnpepbIBHO UK CTyNeHYaTo.
7.1.3.4 TapMOHMYeCKne cocTaBNAWLLNE BEIXOLHOIO HAMPSXXEHUSA Ha BbIXO4ax NepeMeHHOro Toka
FapmMoHunyeckme cocTaBnaoLLMe NePEMEHHOTO TOKa Ha BbIXOAE COAepXaTcsa B BbIXOAHOM HaNpsXeHuu npe-
obpasoBarens UCTOUYHMKA HaNpPsXeHUs. DTN rapMOHMYECKNE COCTaBALIME XapakTepu3syTcsa KO3 hULneHTom
HeJ/IMHEeHbIX UCKaXEeHWA.

7.2 3awWwmnTta OT KOPOTKOTO 3aMblKaHUA

MoTpebuTens 4OMKEH yCTaHaBMBaTh B TEXHUYECKOM 3a4aHuK, npoBepsieTcsi npeo6pasoBaTtesib Ha KOPOT-
Koe 3aMblKaHWe UN HeT.

B TexHM4Yeckom 3agaHunu f0/MKHO 6bITb NPUBEAEHO NOBeeHne Npeo6pasoBaTens B ciyvyae KOPOTKOro 3a-
MblIKaHUS.

7.3 BbI6Op HOMUHALHOTO HaNPsHKeHUs N3o0Naunm

Ecnun nsonupytowmnii TpaHchopmaTtop npeaycMoTpeH, TO AO0/HKEH NPUHUMATLCA YPOBEHb BXOAHOTO Hanps-
XEHUsI. COOTBETCTBYIOLW NI KOHCTPYKLMM 1 6€30NACHOCTU CO CTOPOHbI BbIXOAA.

Ecnu nsonupyowmii TpaHcopmaTop He NpeayCcMOTPEH, TO JO/HKEH MPUHUMATLCA YPOBEHb BXOAHOTO Ha-
NPsSXeHNsA. COOTBETCTBYOLW WA KOHCTPYKLUM M 6E@30MaCHOCTM CO CTOPOHbI BXOAA.

B cootBeTcTBUN ¢ FTOCTP 54799 n3rotoBnteb MOXeT BblOMpaTb HaNnpsixxeHne 6onee HU3KOro ypoBHS (Ha-
npuMep, BbIXOLHOTO YPOBHS) C y4ETOM:

- KOHCTPYKLMU 1 3aLL1Thl (3aKkopaymBatoLeli nepemMblvkoi nam apyrum o6opyoBaHuem) npeobpasoaTens;

- YPOBHEW Harpysku n3onsuumu;

- npasua 6e30MacHoOCTK.

3T0 JOJ/HKHO 6bITb COTrIAaCOBaHO MEXAY M3roToBMTENIeM 1 noTpebutenem.
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7.4 WcnbiTanunsa

B AonofiHeHWe K NCMbITAHUAM, NepeyncieHHbiM B Tabnvue 3. Heo6xoANMO NPOBOAWTL CreAytoLine UCMbl-
TaHus.

Bce gononHnTenbHble NCNbITAHNSA, NPUBEeHHble B Tabnuue 6. ciegyeT NPOBOAUTL C KOHTPObHO-U3MeEpPH-
TeflbHbIM 6/10KOM CEpPUITHOTo NPOU3BOACTBA.

B cneymanbHbIX ciyyasx (Hanpumep, MOLLHbIX CUI0BbIX BCOMOraTe ibHbIX Npeo6pa3oBarteneil ANS an1ekT-
ponuTaHus Noes3foB) N0 COrfalleHnio MeXAy M3roToBuTenem n notpebuTenem Harpyska MoxeT 6bITb CHUXEHA,
aMeTo/, KOHTPOSA U3MEHEeH Npu yCnoBuu, 4To byaeTt obecneyeHa Takas Xe Harpyska Ha npeobpasosaTtesib, Kak 1
npy NPUMEHEHUN MO Ha3HaYEHUIO.

Tabnn La 6— [JononHutesnbHbIE UCTIbITAHUA BCIOMOTaTe/lbHbIX npe06pa303aTenel7|

Bus vCTbTaHus Mecro MoanyHKT
MpPOBEAEHMA
MpoBepka BbIXOAHbLIX XapakTepucTuK (Neproamuyeckoe McnbITaHue) nym 74.1
VcnbiTaHne 3anycka v NOBTOPHOrO 3anycka (neproauyeckoe ucnbita-

Hue) nyun 742
VicrbITaHne Ha KOpOTKoe 3aMblkaHue (nepuogmyeckoe UCTIbITaHue) nyna> 74.3
OnpefeneHvie gyanasoHa U3MeHeHUs HanmpshkeHuin 1 vacToT (nepuwo-

[Ou4eckoe ucnbiTaHue) nym 74.4
VcnbitaHne HOMUHABHOW Harpyskol (MpUeMO-CAATOYHOE WCTbITaHWE) nyn 7.4.5
VcnbitaHre Ha BO3AelCTBME Neperpysku (Neprognyeckoe ucnbiTaHue) nym 74.6
VicnbiTaHne Ha HarpeB (Neproauyeckoe VcrblTaHue) nym 747
VicnbiTaHne Ha OTK/IOUEHVE Harpysku (Neproayyeckoe UcTbITaHue) nyn 7.4.8

MYWN — ucnbitaHne cnefyet NpoBOAUTb Ha NMPOVM3BOACTBEHHOM Y4YacTKe M3roTOBUTESS.

&[laHHoe ucnbiTaHe MNPOBOASAT, €cM NpeobpasoBaTe/lb NOAEXUT MPOBEPKE Ha KOPOTKOE 3aMblKaHue.
OHO [O/MKHO MOATBEPXAATb, UTO MoBeAeHWe npeobpasosBaresisl COOTBETCTBYET YCTAHOB/IEHHOMY B TeXH U4 eCcKoM
3agaHuu (cm. 7.2).

7.4.1 MpoBepKa BbIXOAHbIX XapaKTepucTuk

[laHHoe vcnbiTaHWe NPOBOAAT A/18 BepuduKaLum Toro, 4to crefytoLine xapakTtepucTuku (eciv oHu npume-
HAKTCA) COOTBETCTBYIOT 3a[aHHbIM XapakTepucTukam:

- perynnpoBaHue Hanps>xeHns v 4acToTbl NPY HOMUHANBHOM Harpy3ke n Npu neperpyske:

- KO3 (PULMEHT Nybcauun NOCTOSHHOrO TOKa (B Cly4aB npepbiBaTens 1 BbINpAMUTENS);

- amnAnTy bl HANPSAXEHNA OTAE/NbHbIX FAPMOHUYECKUX COCTaBNALWNX;

- orpaHvyeHve Toka 1 HanpsxeHus (ecnn umeeT MecTo).

Harpysky MOXHO UMUTUPOBAaTb.

[laHHoe ucnbiTaHve cnegyeT NPOBOAUTL MPU MUHUMASIbHOM U MakCUMasibHOM BXOAHOM HOMWHA/IbHOM Ha-
npsKeHnn.

[laHHOe vcnbiTaHne cnedyeT NPOBOAUTL MPU HOMWUHANbHOW MOLLHOCTH.

KpuTepuii npnemku: gaHHOe UcnblTaHWe cYnuTaeTCs yCrnellHbIM, eCI U3MEePEHHbIe 3Ha4YeHNss COOTBETCTBY-
10T 3ajaHHbIM 3HAYEHNAM.

7.4.2 icnblTaHHO 3anycka v NOBTOPHOTO 3anycka

[laHHOe ucnbiTaHve NPoBoAAT ANA BepuduKauny xapakTepucTuk, npuBeaeHHbix B 7.1.1.

[aHHoe ncnbiTaHne cnefyeT NPOBOANTL NPU MUHUMANBHBIX U MaKCUMasibHbIX 3afaHHbIX BXOAHbIX XapakTe-
pucTukax.
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KpuTepuii npuemkn: npeobpasosartesib 3anyckaeTcs yCnewHo, a U3MepeHHble 3HaYeHUA COOTBETCTBYIOT
3a/jaHHbIM 3HAYEHUAM.

7.4.3 NcnbiTaHe Ha KOPOTKOe 3aMblkaHue

McnbiTaHMe Ha KOPOTKOe 3aMblkaHue cnegyeTt NPOBOAUTL A8 BCEX BbIXOA0B, 3aLMLEHHbBIX OT KOPOTKOr0O
3aMblKaHNA.

KpuTepwuii npuemkn: oTCYTCTBME B TEUEHME NCNbITaHNA NOBPeXAeHns Nto60i cocTaBHON YacTu npeobpaso-
Barens.

7.4.4 OnpepeneHne gnanasoHa M3MEHEHUA HaNpPsXeHWin n yacTtoT

CoueTaHnsi NpoBepsAEMbIX BXOAHbIX U BbIXOAHbIX 3HAYEHWIA [0/KHbI 6bITh TaKUMU, 4TOGbLI NpaBuIbHOE PYH-
KLMOHMpPOBaHMe BO BCEM AMnanasoHe paboTbl NOATBEPXAANOCH NPU MUHUMYME UCMNbITAHWUNA.

KpuTepwnii npuemMku: Korga BbIXogHas Harpyska (Harpysku) u BXogHoe HanpshkeHne COOTBETCTBYIOT X npe-
[eNbHOAONYCTUMbIM 3HAYEHUAM, TO BbIXOAHOE HaNpsXeHue (HanpsxeHus), OCHOBHas YacToTa M yactoTa nepe-
KNOUYEeHNS OMKHbI 0OCTaBaThCA B 3a4aHHOM gnanasoHe (cm. 7.1.3.3).

7.4.5 NicnbiTaHWe HOMWHaNbHON Harpy3Kkoi

Harpysky MOXHO UMUTMPOBATL, HO Npeo6pa3oBaTtesb AO0/KEH BblAaBaTb MOWHOCTb B HOMUHA/bHbIX YC/10-
BUAX.

KpuTepuii npuemMkn: gaHHoe ncnbiTaHne CYNTalOT YCNEeLHbIM, €C/IN BbIXOAHbIE 3HAYEHUSI COOTBETCTBYIOT
3a/,aHHbIM B KOHKPETHbIX UCXOAHbIX COCTOSAHUAX (YCTAHOBMBLUEMCS U NEPEXOLHOM).

7.4.6 NicnbiTaHne Ha BO3A4eNCTBME Meperpyskun

[laHHOe ncnbiTaHne NPOBOASAT AN BepuduKaLMn Cnoco6HOCTM K Meperpyske, onpejesieHHo B 7.1.3.2.

Kputepuii npuemMkun: gaHHoe ucnbiTaHne cUnTaloT yCcneLlHbiM, ecnum npeobpasoBaTtesib BOCNpUHUMaEeT nepe-
rpy3Ky B TeYeHue 3af,aHHOro BpeMeHu 6e3 Kaknx-n1mbo NoBpexAeHnin n NnpeBbileHnii KPUTUYHON TemnepaTypbl
(cm. 4.5.3.11. a Takxe 7.1.3.2).

7.4.7 VicnbiTaHWe Ha Harpes

[laHHOe ncnbiTaHne NPOBOAAT B YC/TIOBUAX HOMWHANbHOM BbIXOAHON MOLLHOCTW, COOTBETCTBYOWel 7.1.3.2.

M3roToBuTeNb 1 NOTPE6UTE b AO/KHbLI COrnacosaTb 0 UCNbITAHWUA NMepeyvyeHb ToYeK (HanpuMmep, BHyTpu
06bema, B OCHOBHOM paguartope UT. 4.). Harpes B KOTOPbIX MOANEXMUT U3MEPEHUIO.

B cnyvae oxnaxpaeHns ecTeCTBEHHON KOHBEKL e BO3ayXa NN KOHBeKLMeli, obecneynsaemoli 4BUXEHN-
€M Xene3Ho40POXHOTr0o MOABUKHOI0 cocTasa, UCMbiTaHMe NPOBOASAT C UMUTaLMeR 3aaHHbIX YC0BUI Oxnaxae-
HYS.

B cnyuae cunoBbix npeobpasoBaTteneli 601blWOK MOLWHOCTU, pabounii LMK KOTOPbIX HE MOXEeT 6bITb BOC-
npov3sefeH Ha NPou3BOACTBEHHOM yHacTKe N3roToBUTENSA, COOTBETCTBYIOLLME 3HAYEHNA TeMNepaTypsbl, onpeje-
NIeHHble pacyeToM, MOryT 6bITb NPOBEPEHbI NPU UCMNbITAHUAX HA YMEHbLUIEHHYI Harpysky uav npu UCnbiTaHnsax
yyacTka uenu (4actv npeobpasosaTtens) B KOHTPOUPYEMbIX YCOBUAX.

KpuTepwuii npuemkn: MeToabl NpOBeAEeHNSA AAHHOTO UCMbITaHUS U TPe60oBaHUS K NpueMKe J0/MKHbI 6bITb yC-
TaHOB/MIEHbI B NPOrpamMmme UCnbITaHWUiA.

7.4.8 VicnbiTaHWe Ha OTK/AOYEHUe Harpysku

[laHHOe ucnbiTaHne NPoBOAAT ANA BepudmKaLmm Toro, 4To npeobpasosaTe b He NoydYaeT HUKAKUX MOBPEeX-
OEeHUR NPy HEOXUAAHHOM OTK/IIOHEHUIN HArpy3Ku.

Mpeo6pa3oBaTenb NOAKNIOYAIOT K HArpy3ke nocnegosaTenbHO. [ocne Toro Kak TOK B Harpyske 4OCTUTHET
YCTONYMBOro COCTOSAAHMS, KOHTAKTOP OTK/0YaeT TOK. B pe3ynbTaTe f0/MKHO KOHTPOIMPOBATLCSA U3MEHEHWEe Hanps-
XeHus.

Kputepuit npyuemkun: aHHoe UCnbiTaHWe CYNTAIOT YCNELWHbIM, eC/TN U3MEHEHNE HANPSXXeHUA COOTBETCTBYET
3a/laHHbIM 3HAYEHUSAM U B TeYeHNe UCMbITaHNSA He MPOUCXOAUT HMKaKNX MOBPEXAEeHWI COCTaBHbIX YacTeli npeo6-
pasoBarens.

MpnumMmeyaHune — B cnyyae HECKO/bKMX BbIXOL0B AaHHOE UCTbITaHUe CrieflyeT NOBTOPATL /19 KakA0ro BbIxoda
n. npu HeoﬁXO,D.VIMOCTVI, noareepXXaarb COOTBETCTBME APYINX XapakTepUCTUK BbIXOAO0B 3aAaHHbIM 3HaYEeHUAM.

8 MonynpoBOAHUKOBLIN Apansep

8.1 JkKBMBA/NIEHTHble BblpaXeHusA

Cnepfylouine BbIpaxXeHUs CUNTAOTCS IKBUBAIEHTHLIMU:

- «3aTBOP» N «6a3a» IKBUBANIEHTHbI «yNPaBAsIOLWNI 3NeKTPOL»;
- «ACTOK» N «3IMUTTEP» IKBUBANEHTHbI «KaTOa»;

- «CTOK» U «KO/I/TIEKTOP» IKBUBANEHTHbI «@HOL».
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8.2 MeyaTHble naaThbl

Ha neuaTtHble niaTbl NOYNPOBOAHNKOBOIO ApaliBepa pacnpocTpaHsaoTCss HOPMATUBHbIE AOKYMEHTbI Ha
NOCTaBKy, 3a UCK/TOYEHUEM KOMMOHEHTOB, OTBEYAIOLLNX 3@ U30/1ALMI0, HA KOTOPbIE pacnpocTpaHaeTcs HacTos-
WK cTaHgapT.

MpumeuaHune —Cwm. A4.6 (npunoxenve ALL).
8.3 ®yHKLMA NONYyNPOBOAHUKOBOrO Apaisepa

MonynpoBOAHMKOBBIN ApaliBep NnpeobpasyeT KOMaHAbl NePEKTYEHNA, KOTOPbIE CO34alTCa ynpasnsaoLwen
3/1eKTPOHUKOIA, B TOK yNpaBAsIoOLLErO 3/1€KTPOAA NN HaNPsh)KeHne ynpaBnsioLLero 3/ekTpofa OTHOCMTENbHO Ka-
ToAa. KOTopble obecneunBaloT NpuBeaeHe B AeNcTBNE NONYNPOBOAHUKOBLIX NPUOGOPOB, NOACOEANHEHHbIX K HEMY.

KomaHabl nepeknoyeHnsa nepefanTcs 3N1eKTPUUYECKUM, MarHUTHbIM UK oNTUYeckumM cnocob6om. Monynpo-
BO/JHWKOBbIE NPMOOPbLI MOTYT YyNpaBAATbLCSA TOKOM (HanpuMep, TMPUCTOPbI, 6UNONAPHBIE TPaH3UCTOPhI, 3anupae-
Mbl€ TUPUCTOPbI) NN HanpsXeHueM (Hanpumep, NoneBble TPaH3UCTOPbl, 6UNONAPHbIE TPAH3UCTOPbI C U301MPO-
BaHHbIM 3aTBOPOM, TUPUCTOPbI ¢ MOTI-CTPYKTYpOiA).

JHeprus, Heob6xoaMMasn AN ynpasieHnsa NoaynpoBOAHUKOBLIMU NPpMGopamMmn, MOXeT NOCTaBAATLCA HENOC-
peacTBEHHO, C NOMOLbIO TpaHchopmaTopa Unm reHepaTopa CUrHanos.

8.4 CneuyunanbHble Tpe6oBaHNS K MONYNPOBOAHUKOBLIM ApaliBepam

8.4.1 MonynpoBOAHMKOBLINA ApaliBep A0/MKEH o6ecnednBaTb KOMMYTaLMUI0 MAKCUMaIbHOTO YNPaBASoLLEero
Toka 6€3 NoBpeXeHns NoNynpoBogHUKOBOTO NpuGopa.

8.4.2 /3roToBMTEb A,0/IXEH ONUCHLIBATHL NOBEAEHME NONYNPOBOAHUKOBOIO ApaiiBepa, ecnv ynpasnsiowyuii
TOK MNOJTyNPOBOAHWKOBOTO Npu6opa 3aMKHYT HAKOPOTKO Ha KATO/ UN PA3OMKHYT.

MpumeuaHue —MNoTpebuTeb MOXET NOTPE6OBATL, UTOGLI NO/YNPOBOAHUKOBI ApaiiBep He noBpexaacs,
€C/ YNPaBNSoLWA TOK MO/YNPOBOAHMKOBOTO NPMGopAa 3aMKHYT HAKOPOTKO Ha KaTog, U PasOMKHYT.

8.4.3 Mpeo6pasoBaTesib U NONYNPOBOAHUKOBBIN ApaliBep He A0/KHbI NOBPEXAATLCA B C/lyYae npepbiBa-
HVA aNeKTponuTaHna gpaisepa. 3rotoButens fJo/mkeH obecneynsartb 4OCTATOYHYIO MOLHOCTb NOYNPOBOAHU-
KOBOTO fpaliBepa /15 reHepaunn Heo6XoANMbIX UMNYNbCOB, obecneynBaloLnx 6e3onacHoe COCTOSAHNE Npeo6-
pasoBarens.

8.5 YcnoBua akcnnyartayumn
YcnoBusa akcnayaTauum A0/KHbl COOTBETCTBOBATb YC/I0BUAM, NPUBEAEHHbIM B 4.2.
8.6 TpeboBaHUA K M30M1ALUN NONYNPOBOAHUKOBOTO ApaliBepa

Oco60e BHUMaHNe Heo6x0AMMOo 06pallaTh Ha TO. YTO NOYNPOBOAHUKOBbINA ApaiiBep 4acTo MMeeT 3/IeMeH-
Tbl NPY NOTeHYMane 3eMau, 3eKTPOHHOM 1 SHEPTeTUYECKOM NoTeHuManax v BbINoHAEeT U30NNPYIOLLYI0 (DYHK-
umnio. Tpu NPUMEHEHNN 3HaYEHNN, NPUBEAEHHbIX B4.4.1. 3T0 CnefyeT yunTbiBaTh.

8.7 Tpeb6oBaHMUSA K 31€KTPOMArHUTHO COBMECTUMOCTH

Oco60e BHUMaHMWe criefyeT 06pallath Ha 31EKTPOMArHUTHY0 COBMECTUMOCTb NOyNPOBOAHUKOBOTO Apaii-
Bepa. OTBETCTBEHHOCTb 3a OLEHKY 3/IEKTPOMArHUTHO COBMECTUMOCTU MEXAY ApaliBepom WAPYruMu 4actsamm
npeo6pasoBaTesis BO3araeTcs Ha M3roToBuTeNsi npeo6pasosatess. [11s NOpToOB MeXAy ApaiiBepoM 1 coCTaBHbI-
MU YacTsiMu npeobpasoBaTens Tpe6oBaHNsA K3NeKTPOMarHUTHO COBMECTUMOCTM B COOTBETCTBUM C Tabnuuei
Ar.a (npunoxenne4r).

8.8 MicnbiTaHNA NONYNPOBOLHUKOBOTO ApaliBepa

Mepep ycTaHOBKO NONYNPOBOAHMKOBOIO ApaliBepa B npeobpa3oBaresie OH J0/KEH ObITb UCMbITAH B COOT-
BETCTBMM C HOPMATVBHbIMU JOKYMEHTaMMN Ha NoCcTaBKy (CM. 4.5.2.1).

MpumeuvaHune — Cwm. [LL.6 (npunoxerve A1).

Mocne ycTaHoBkM B Npeobpa3osBaTtene NONynpoBOLHNKOBbLIV ApaiBep Ao/MKeH paboTaTb B CBOUX MHTepdeii-
cax (canekTponuTaHueM, ynpasnatoL e 3N1eKTPOHHOI annapaTypoii u NoynpoBOAHVKOBBIMU NpMbopamn) Tak.
KaK yCTaHOB/IEHO NPU BCEX YCIOBUAX aKCNayaTauuu.

[ipaliBep AOMKEH YCNELWHO NPOTH BCe NeEPUOANYECKME N NPUEMO-CAATOUHbIE UCMbITaHUA Npeobpa3oBarte-
N B cooTBETCTBUN C 4.5.

Oco60e BHMMaHue cnefyeT obpaliaTh B cnydae, korga gpaiBep aBAseTcsa YacTbio 3alUTHOV CUCTEMBI.
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MNpunoxexne B
(pekomeHayemoe)

Tpe6oBaHWsA U NOMOXEHUS, NOANeXaliue cornacoBaHui

n3rotoeutTenem un norpeGMTeneM

Tab6nnya Bl —TpeboBaHua 1 NOMOKEHNS, NOAEXALLWME COTIACOBAHMIO U3rOTOBUTENEM W NOTpebuTenem

MyHKT
411
4131
4132
4141
4142
4143

4144
415
421

4232
4.2.6
427

42712
4.2.7.1.3
42714
42721

42.7.2.2
42723
4.2.7.3

4281

4.2.8.3
429
4.2.10.1

4.2.10.2

4341

4342

36

HaviveHoBaHVe MyHKTa

[poeKkTrpoBaHne

[JokymeHTaLysA, noctasnsgeMas U3rotoButesieM
[JoxkymeHTauys, noctaensiemast notpebutenem
BesoTkasHOCTb

CoxpaHseMoCTb

PeMOHTONpUroiHoCTb

BesonacHocTb

YCTaHOBNEHHbIA CPOK CyXObl

O6Le nonoxeHus

Temnepatypa 3anycka

[unarpamma Harpysku

XapaKTepucTUKN CUCTEMbI SMIEKTPONUTaHNSA
CTyneHyaToe U3MEHeHUe SIMHENHOTO HanpshKEHWSE
VckaxkeHne IMHEeNHOro HanpshKeHUst MEPEMEHHOr0 Toka
HanpskeHne B cuctemax nepeMeHHOro Toka

OCHOBHblE XapaKTEPUCTVKN JIMHENHOTO HanpshxeHus Mo-

CTOAHHOIO TOKa

CTyI'IeHLIaTOG M3MEHEHME HanpshkeHusa B KOHTaKTHO CeTun
HanpsxeHne B cucTemax nocTOSiHHOTO ToKa

CUCTEMbI 3/1EKTPONMUTAHUA XENEe3HOL0POXHOIO MOABUXK-

HOro coctaea

[Nomexu, BANAIOLLME HA CUCTEMY 3/IEKTPONUTaHUA (3MI/IC-

cum)

Momexu, BAVAIOLLYME HA CUCTEMbI CUrHaNM3aLMN
OrpaH/yeHnst BXOAHOTO Toka

AKYCTUYECKMIA LLYM

HarpeB CMeXHbIX YacTtei

["eomeTpuyeckne xapakrepucTvki. CooTBETCTBUE YepTe-

Xam

XapakTepucTVKM CUCTEMbI OX/TaOKAEHUA

KommeHTapuii

Mpouecc npoekTuposaHns

Llens 6e3oTkasHOCTU
Lienb coxpaHsiemMocTu

Tpe6oBaHNUs K PEMOHTONpPU-
roAHoOCTY

TpeboBaHusi K 6e30nacHOCTM

KaTeropusi pasmelleHvs

Knacc Harpysku

roOCT 6962

FOCT 6962

MeTog, usmepeHust

3HaueHUs LUYMOBbIX XapakTe-
puUCTYK

JonyctuMoe npeBbiLLIEHME.
YCTaHOBKa, KOppeKTupytoLLast
anckomdoopT

[JoroBopHast Macca 1 COOTBET-
CTByHOLLEE UCMbITaHNE



MpopgonmxeHne tTabnuuybl B. 1

[yHKT

43441

434421

4.3.4.4.2.3
4.3.4.4.3

4.3.4.4.4
4411

4421

44222
443
451

45.2.2
4531

45354

45355
4537
4.5.3.10.2
4.5.3.10.3
45311
45314
45.3.15
45317
45318
4.5.3.24

5.11

5.1.12

521

HaviveHoBaHve MyHKTa

BxopHble mapameTpbl

HoMuHasbHble MapameTpbl.
KoadhthprumeHT nonesHoro AeiicTBrst MOLLHOCTM

CneumanbHble XapakTepucTyKu

3ﬂeKTpVILIeCKaﬂ n3onauns

Pa3smepbl BO3AyLLUHbIX 3a30PO0B A/ U30/ALMM

O6Lme nonoxeHns

BospeiicTBue Ha NpUCYTCTBYHOLLMX loAei
Bnunaxve oTkasos

O6Lme nonoxeHuns

MepeyeHb ncnbiTaHuin  (Tabmvua 3)

BHeLwHUin ocMoTp

MpoBepka koadhdhuLmeHTa NOIE3HOr0 AENCTBUA BO3AYLL-
HbIX (OWLTPOB

McnbitaHne Ha repMeTUHYHOCTb
VcnbiraHve nerkoi Harpyskoi
Pa6ouvie ycnosus
CneupasnbHble ycroBusi

VicnbiTaHve Ha Harpes

McnbiTaHne Ha YCTOWYMBOCTb K NMpoBasiaM HanpsixeHus
M3mepeHrie aN1eKTpMYecKoro ConpPOTUBIEHNST M30M1ALMUM
M3mepeHmne xapakTepUCTUK YacTUYHbIX pa3psifoB

KoHTponb TpeboBaHwii 6e30nacHOCTV

VicnbITaH!s Ha YCTOMUMBOCTb K KIMMATUYECKUM BHELLHUM
BO3JENCTBYIOMM hakTopam

VHTepdpelic Mexay anekTpoasuratenem 1 npeobpasoba-
Tenem

WHTepdpelic Mexay TAroBbIM TpaHCOpMaTopoM U Npeot-
pasoBartesniem

XapakTepucTukm

FOCT P 54800—2011

KommveHTapuii

XapakTepucTuk anekTponuTa-
HUS.

MpegenbHble 3HaYeHVs rapmMo-
HVK U BXOAHOE NOJIHOE COonpoTUB-
neHve.

[MoBTOpPHO perynmpyemble 3a-
LUWTHbIE YCTPOCTBA

SnekTpryeckue u usndeckvie
Be/IMUMHbI

XapakTepucTvki Lenu KopoT-
KOr0 3amblkaHVUsi 1 Pa3OMKHYTOl
uenm.

CneuuasibHble Tpe6oBaHus

HomuHanbHoe umMnynbLCcHoe
HanpsxxeHue

CunbHble BO3MYLLEHUS!, YCT-
poiicTBa C HWU3KOli UyBCTBUTESb-
HOCTbIO

TexHuuyeckne ycnosus
Pa3mepb! 1 gonycku

3agaHHble TpeboBaHKs K 6e30-
NacHoCT

BbIxoAHON TOK

HomeHknatypa ucnbitaHuii

WHTepdbelic mexay anekTpo-
asuratenem v npeobpasosaresnieM
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OKOHYaHMe Ta6nuubl B.1

Ty
531

443
6.1.11

6.1.1.3

6.1.14

711
7.1.2
74.3
74.5
747
8.4

38

HavveHoBaHVie MyHKTa

XapakTepucTukm

BnuaHve otka3os
BxogHble XapakTepucTuku

3alumrta oT KOPOTKOro 3amblkaHus

Bbl60p HOMWH&JTbHOTO Hanps>XXeHnsa mnsonaunn

Ycnosus 3anycka BCroMoOraresibHoro npeobpasoBartens
VicxoaHble YCroBYSt U XapakTepyCTVKn

VcnbiTaHe Ha KOpoTkKoe 3aMblkaHue

VicnbITaHWe HOMWHaUTbHOW Harpyskoi

VicnbiraHue Ha Harpes

CreupanbHble TpeGoBaHNs K NOyNpPOBOAHUKOBLIM fpaii-

Bepam

KomwveHTapuii

VHTepdheiic mMexay anekTpo-
[BvrratenieM 1 VHBEPTOPOM

KoadhbdmumeHT MoLHoCTH 1 co-
[epxaHne rapMOHUYECKUX CO-
CTaBNSAOLLX

MpoBepKa Lienu KopoTKOro 3a-
MbIKaHWSI.

MoBefeHMe Npy KOPOTKOM 3a-
MbIKaHUM

HwkHUIA ypoBeHb Hanpsixe-
HUSI

Bupg, 3anycka

CHWXeHHas Harpyska
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MpunoxeHne D
(cnpaBoyHoe)

MuUHMManbHble NYTU YTEUYKN ANSA HUXKHUX 3Ha4YeHuni
HOMWHA/IbHOTO HanpsaXeHusa n3ondaunn 1/Hm MaTepunanos,
OT/NINYHbIX OT MaTepunanoB ANd ne4yaTtTHOro MoHTaxa

Tab6nuuya D1 — MuHAMa/IbHbIE MYyTU YTEUKW A1 HWKHWUX 3HAYEHWA HOMWHAIBHOMO HaMpshKEeHWs M3018UMM UHu
MaTepuasioB, OT/IMYHLIX OT MaTepuasio [/ NeYaTHOro MOHTaxXa
MyTV yTeUKM B MUISIMMETPAX

PO1 P02 PO3 PD3A WWMPON
"«,.B Ipynnbl MaTepuanos I'pynna matepuasios I'pynna matepuasios Ipynna marepnasios
11, Ne—Hlo 1 I I | I i . I il
10,0 0,080 0.40 1.00 1.6
12.5 0,090 0,42 1.05 1.6
16,0 0,100 0.45 1.10 1.6
20.0 0,110 0.48 1.10 1.6
25,0 0.125 0.50 1.25 1,7
32.0 0.400 1.53 1,30 1.8
40.0 0.160 0.56  0.80 110 14 1.6 18 1.9 2.4 3.0
50,0 0.180 0.60 0.85 1.20 15 1.7 19 2.0 2.5 3.2
63.0 0.200 0.63 0.90 1.25 1.6 1.8 2.0 21 2.6 3.4
80.0 0,220 0.67  0.95 1.30 17 1,9 21 2.2 2.8 3.6
100.0 0,250 0.71 1.00 1.40 18 2.0 2.2 2.4 3.0 3.8
125.0 0,280 0.75 1,05 1.50 19 2.1 2.4 25 3.2 4.0
160.0 0,320 0,80 1,10 1.60 2,0 2,2 2.5 3.2 4.0 5.0
200.0 0,420 1.00 1.40 2.00 2.5 2.8 3.2 4.0 5.0 6.3
250.0 0,560 1.25 1.80 2.50 3.2 3.6 4.0 5.0 6.3 8.0
320,0 0,750 160 2.20 3.20 4.0 4.5 5,0 6.3 8.0 100
400,0 1,000 2,00 2.80 4.00 5,0 5.6 6.3 8.0 100 125
500,0 1,300 2,50  3.60 5.00 6.3 7.1 8.0 10,0 125 16.0
630.0 1.800 3.20 4.50 6.30 8.0 9.0 10,0 125 16.0 20,0
800.0 2.400 4.00 5.60 8.00 10.0 11.0 125 16.0 20.0 250
1000,0 3.200 500 7.10 10.00 125 14.0 16.0 20.0 25.0 320

MpumMmeyaHne — PaspelaeTca MHTEPMNONALUMA MEXAY CMEXHLIMU 3HAUEHUAMMU.

Matepuanbl noapasaensioTcs Ha YeTbipe rpynnbl B COOTBETCTBUM C UX 3HAYEHUSIMU CpaBHUTENLHOTO MHAEKCa
TpekuurocToiikoctn (CUT), onpesenieHHbIMM Mo FOCT 27473. WK WX KTACCOM, ONpeAeSieHHbIM MpU UCTbITaHUSIX Mo
rOCT 27474.

pynna matepyanioB | ................ 600 < CUT, nin knacc 1A4.5;
pynna marepvasios Il............... 400 < CUT < 600. nnm knacc 1A3.5:
Mpynna marepuasios LWa............ 175 < CUT < 400, wm knacc 1A2.5;
Ipynna marepuanos b ............ 100 < CUT < 175, wm knacc 1A0.

3HayeHna CUT OTHOCATCA K 3HAYEHUsIM, No/Ty4eHHbIM B COOTBETCTBMM C TOCT 27473 Ha o6pa3u,ax, cneyyasibHO
N3rOTOB/IEHHBLIX W UCTILITAHHLIX MO KpuUTepuio A

MpumevaHus

1409 naeHTUthUKaLmm OTCNIEXUBAHNSA XapakTepUCTUK MaTepuasioB Takke UCTO/b3YIOT KOHTPOnbHbI i UHAEKC
Tpekunroctoiikoctu (KAT). MaTepran MOXeET GbITb BK/IHOYEH B OHY V3 YETbIPEX MPYMM, NPYBEAEHHbIX BbIlLE, HA OCHO-
BaHUM Toro, Yto ero KUT. ycTaHOBNEHHbI METOAOM MO FOCT 27473. UCMONb3YIOLLMM KpuUTepuid A. paBeH win Gorblue
HUXHEro 3HaYeHusi, YCTaHOB/IEHHOTO AJ15 TPynMbl.

2 3kBMBasieHTHOCTL CUIT 1 KnaccoB NOATBEPXAATLCH He AO/MKHA.
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MpunoxeHve E

(cnpaBouHoe)

OnpepeneHne cteneHel 3arpAsHeHus

Ta6nuuya EI1—OnpegeneHne cteneHeit 3arpsisHeHUs

CreneHb OOHEHVE B XapaKrepuCTiika
3arpssHeHst BJIQXKHOCTU
PD1 Bbe3 3arpAsHeHus. Cyxo.
HeTokonposogstuee. Be3 koHaeHcaummn

XopoLlo 3auyieHHoe

PD2 HeTokonposogsiiee. Pepnkas, kpatkoBpemeHHas
3alyieHHoe. KOHAeHcauus
BpemeHHan 3M1eKTponpoBOAHOCTD, Bbi3blBaeMasi KOHAeHca-
uvei
PD3 Hu3kast 3neKTponpoBOAHOCTb, Bbi3biBaeMasi KOHAEHcaLVei YacTtaa koHaeHcaums
PO3A Hu3kas aneKkTponpoBoAHOCTb BnaxHo.
MpoponxutenbHas KoH-
fAeHcauus
PD4 CnyvaiiHass 3n1eKTponpOBOAHOCTL NPV NEepPYOANYECKON Oun- [Joxap, cHer, nep. TymaH
CTke
PD4Aq CnyyaiiHas 3n1eKTponpoBOAHOCTb, BO3HMKAMOLLAS 13-3a CUJlb- [Joxap, cHer. nef. TymaH

HOro 3arpAsHeHns

PD4Bb> CnyualiHas 3n1eKkTponpoBOAHOCTb, BO3HMKaKLWas M3-3a [oxab, cHer. nef. TymaH
O4YeHb CWUMBbHOMO 3arpssHeHVs

CraumoHapHble YCTaHOBKM 1 NMyTeBoe 060pyAoBaH/e, Hanpumep 4/1s CUrHaI3aLmm.
0 Tonbko CTauMoHapHbIe YCTaHOBKU.
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Mpunoxexve F
(o6s13aTENLHOE)

McnbiTaHne 060pyf0BaHNS HA MPOYHOCTb U30NSALNN.
HanpsikeHne LMh ncnblTaHUi Ha KpaTKOBPEMEHHONW YyacToTe NUTaHWA (NEPEMEHHOro ToKa)
Ha 0CHOBE HOMWHANBLHOTO UMMNYNBLCHOTO HaNpPsHXXeHns 1/Hu

Ta6nuya F1— VcnbiraHve o60pyfoBaHNs Ha MPOYHOCTb M30MSILMA.  3HAYEHVS HAMPshKeHUst U MCTIbITaHuii Ha
KpaTKOBPEMEHHOI YacToTe MUTaHusi (MepemMeHHOro TOKa) Ha OCHOBE HOMMHA/ILHOMO UMMY/ILCHOTO HanpsbkeHus GHa

Lm«s O-.-«B
0.33 0.20
0.50 0.30
0.80 0.42
1.50 0.70
2.50 1.20
3.00 1.40
3.50 1.60
4.00 1.90
4.50 2.00
5.00 2.30
6.00 2.80
8.00 3.60

10.00 4.60
12.00 5.50
15.00 6.90
18.00 8,30
20.00 9.20
25.00 11.50
30.00 14,00
40.00 18.50
50.00 23.00
60.00 27.50
75.00 34.50
95.00 44.00
125.00 50.00
148.00 70.00
170.00 80.00
200.00 96.00
250.00 95.00
325.00 140.00
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Mpunoxenve G
(o6sa3aTenspHoe)

HoMuHanbHble UMNYNbCHbIE HanpsxeHns (YH gns uenei,
nonyyvaroLmnx af1eKTponuTaHne oT KOHTAKTHON ceTun

Tab6bnuuya Gl — HomuHambHble MMMNYMbCHbIE HanpsbkeHus (Ha [ns ueneid, nosyyatolwyx 3nekTponuTaHue ot
KOHTaKTHOW ceTu

moﬁmﬁm L'|MOV|]V| HommHarbHoe MMIMy/IbCHOE HanpshkeHve
"Hn. -B
21) ﬂf; o1 o o ov4
0,60 0.9 4 8
0.90 12 5 i)
1.20 16 6 8 10 15
1.60 2.3 8 10 2 18
2.30 3.0 10 i) 15 20
3.00 3.7 12 15 25 30
370 48 15 18 30 40
4.80 6.5 20 25 40 50
6.50 8.3 25 30
9.30 100 30 35
17.25a> 75 95
24.004 9% 125
27.50"" 125 170
17.00° 95 125
24.00° 145 170
27.50° 170 200
36.00” 200 250
52.00¢ 250 325

&> TorbKo A1 MOJBMKHOTO COCTaBa.
B>TOMbKO A/151 CTaLMOHAPHbIX YCTaHOBOK.
¢ 4ns cneumanbHbIX CrlydaeB KOHGMrypauwid NepektodeHnsi B CTalMOHapHbIX YCTaHOBKaXx.
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Mpunoxexve JA
(cnpaBoyHoe)

CBefleHNsa 0 COOTBETCTBUM CCbINTOYHbIX HALMOHANbHbIX

M MEXTOCYAapCTBEHHbIX CTAHAAPTOB MEXAYHAPOAHbIM
1 eBponeiickoMy permoHasibHOMYy cTaHgapTam,

FOCT P 54800—2011

NCcnonb3oBaHHbIM B Ka4eCTBe€ CCbI/ZIOYHbIX B NTPUMEHEHHOM MeXAyHapoAaHOM CTaHAapTe

Tab6nuuya JAL

O6osHaveHIe CCbITOHHOTO CreneHb O6o3HaveHVe 1 HaVIMEHOBAHIE CCbIIOHHOMO
HaLIOHa/TLHOTO,

MEITOCYPPCTBEHHON O ,  CooTBeTCTBUS MeX[IyHapoaHOro cTaHaapTa

IOCT 2582—81 NEQ M3K 60349-1:1999 «3neKTpoTara. BpaluaroLmecs anekT-
puyeckre MalvHbl A151 PenbCOBOTO M 6e3peibCoBOro TpaHc-
nopTa. Yactb 1. MawmHbl, kpome Asurateneil nepeMeHHoro
TOKa C MUTaHMEM OT 3/IEKTPOHHBIX Npeobpasosareneiio

M3K 60349-2:2002 «3neKTpoTara. BpaluatoLlmecs anekt-

pudeckMe MallMHbI 19 PenbCoBOro U 6e3pesi-CoBOro TpaHC-
nopra. YacTb 2. [isuratenin nepemMeHHoro Toka ¢ nutaHmem ot
9/1EKTPOHHBIX MpeobpasoBareneli»

[OCT 6962—75 NEQ M3K 60850:2007 «>KenesHopopoxHbIiA TpaHcropT. Hamps-
XEHNA 3NEKTPONUTaHUA CUCTEM TATW»

OCT P CO 9000—2008 oT MCO 9000:2008 «CuctemMbl MeHempxkMeHTa kadvectsa. Oc-
HOBHbIE MOMOXEHNA U C/IOBapPb»

[OCT P NCO 9001—2008 o1 MCO 9001:2008 «CucTeMbl MeEHeMKMEHTa kavecTBa. Tpe-
60BaHMA»

OCT 9219—88 NEQ M3K 60077-1:1999 «3n1eKkTpoo6opyLoBaHNE XeNe3Hoa0-

rOCT 14254—96
(M3K 529—809)

FOCT 20859.1—89
FOCT 21023—75

FOCT 27473—87
(M3K 112—79)

FOCT 27474—87
(M3K 587—84)

FOCT 26567—85

rOCT 28309—89
(M3K 384-1—82,
M3K 384-4—85)

POXHOro NOABWKHOIO cocTaBa. YacTb 1. OBLIME YCOBUS 3KC-

nayarauym n obwe npasuiax»

NEQ M3K 60529:2001 «CTeneHun 3awmThbl, 0b6ecneynBaemMble
Kopnycamu (Kog, IP)»

NEQ M3K 60747 (Bce Yactu) «[prubopbl NOYNPOBOAHUKOBbIEY»

NEQ M3K 60270 «MeTofpl UCTbITAHWI BbICOKAM HanpsKeHU-

eM. V3mepeHns YacCTUUHbIX paspsaoB»

MOO M3K 60112:1979 «MeTof onpefesnieHns cpaBHUTEIbHOrO
N KOHTPO/MLHOTO MHAEKCOB TPEKMHIOCTOMKOCTY BO BaXKHOM
cpene»

NEQ M3K 60587:2007 «Matepuasibl 31EeKTPON3ONALMNOHHbIE.

MeTogbl UCTIbITaHNSI Ha AYTrOCTOMKOCTb 1 3PO3UOHHYIO CTOVi-
KOCTb B XXECTKUX YC/IOBUSIX OKpYXatoLLeli cpesbh

NEQ M3K 60146-1-1:1991 «[peobpa3oBarenn nonynpoBoaHN-
KOBble. TexHMYeckue yCroBus Ha OCHOBHble TPebGoBaHWs»

NEQ M3K 60384-4:2007 «KoHAeHcaTopbl MOCTOSIHHON eMKOC-
TV NS 3NEeKTPOHHOI annapartypbl. YacTb 4. Mpynnosble TeXHU-
Yeckue YCrioBus. ATIIOMUHUEBBIE 3MIEKTPOSIUTNHECKME KOHOEH-
catopbl (Mn02) ¢ TBepAbIM 1 HETBEPABIM 3/IEKTPO/IUTOM»
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OkoHuaHue TAOGMMUbI [A. 1

O603HaueHVe CCbITOHHOrO Crenetb
HALVIOHE/TEHONO. COOTBETCTBUA
MEXTOCYJAPCTBEHHOO CTaHAapTa
FOCT P 54801—2011 MOD
(M3K 60310:2004)
FOCT P M3K 60384-14—2004 NEQ
FOCT P 54434—2011 MOO

(EH 61373:1999)

FOCT P 54799—2011 MOO
(M3K 61991:2000)

O603HaUeHe 1 HaMMEHOBAHVE CCbIOYHOMO
MEX(IyHaPOIHOTO CTaHfapTa

M3K 60310:2004 «)KenesHoaopoXHbI TpaHcropT. Taro-
Bble TpaHchopMaTopbl U MHAYKTOPbI NOABWKHOIO COCTaBay»

M3K 60384 (Bce uacTu) «KoHAeHcaTopbl NOCTOSIHHON eM-
KOCTW /151 3NEKTPOHHON annaparypbh»

EH 61373:1999 «)KenesHopopoxHbIi TpaHcnopT. O6opy-
[loBaHvie AN NOABYIKHOTO COCTaBa. VicnbITaHns Ha B1bpaLmio

v yzap»

M3K 61991:2000 «)Xene3HoAOpPOXHbI NOABWIKHON CO-
cTaB. MeTofpb! 3aMThI OT NOPAKEHUS INEKTPUYECKUM TOKON>

MpumeyaHune — B HaCTOAWWE TabMLE MCTIO/Nb30BaHbI CrieAYtoLLIME YC/IOBHbIE 0603HAUEHS CTENEHN

COOTBETCTBUA CTaHAaPTOB:
- IDT — naeHTUYHbIe CcTaHaapThbl,
- MOD — mogudmumpoBaHHble CTaHaapTbI:
- NEQ — HeakBMBa/IEHTHbIE CTaHAAPTLI.
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Mpunoxexve b
(o6s13aTENLHOE)

MapkupoBka OCHOBHbIX BbIBOJ 0B

MpuMeyaHune — Hacrosilee NpUIoXeHVE 3aMEHSIET CCbIIKY HA MEXAyHapoAHbIi cTaHaapT M3K 61148:1992
«Mapk1poBKa BbIBOAOB G/I0KOB U Y3/10B BCMIOMOraTe/lbHbIX YCTPOMCTB A/151 060pYyA0BaHMst CUIOBbIX MpeobpasoBaTeneli»,
HE MPUHATLIA B KAYECTBE HALWOHA/IBLHOMO CTaHAapTa.

[B.1 BxogHble BbIBOAbI MpeoGpasoBaresieli NOCTOAHHOTO HaNpsKeHVs AO/MKHbI MMETb CefyHoLLyo MapKupOBKy:

«+»— M/I0COBOI BbIBOS;

«=» — MUHYCOBOW BbIBOA,

BxopHble BbIBOAbI NpeobpasoBatesieli CoO BXOLOM Ha NEPEMEHHOM HanpshKEHWUW [O/MKHbI UMETb CREAYHOLLY0
MapKUPOBKY:

- pNs opgHochasHbIX NpeobpasoBareneii:

A — 1-ii BbIBOZ (haza);

0 — HyneBoiA BbIBOS;

- 0N1A TpexdhasHbIx NpeobpasoBareseil:

A — 1-7 BbIBOZ, (chaza);

B — 2-i1 BbiBOA, ((haza);

C — 311 BbIBog, (¢hasa);

O— HyneBo1 BbIBOZ, (EC/M OH CYLLECTBYET).

HanpsxeHve B hazax [OMKHbI AOCTUraTb amMnMTYAHbIX 3HAYEHWIA B Nopsiake:

A—B—C (npsmoii nopsifok YepeaoBaHus dhas).

[B.2 BbixoaHble BbIBOAbLI NpeobpasoBaTteseii ¢ BbIXOAO0M Ha NMOCTOSIHHOM TOKe [I0/DKHbI METh C/eAYHoLLYo Map-
KNPOBKY.

«+» — N/IOCOBOV BbIBOS,

«=» — MUHYCOBOW BbIBOA,

BbIxogHble BbIBOAbI NPeobpasoBaTesieil ¢ BbIXOAOM Ha MepeMEHHOM HanpPsHXeHUM A0/MKHbI UMETb CMEAYHOLLYIO
MapKUPOBKY:

- Ans ofHohasHbIX NpeobpasoBareneii:

a— 1-7 BbiBog, (¢haza);

0 — HyneBoii BbIBOA;

- 0N1A TpexdhasHbIx npeobpasoBareneii:

a— 1-7 BbiBOZ, (Chaza);

b— 2-i1 BbIBOA, ((haza);

¢ — 3-ii BbIBOZ (¢hasa);

O— HyneBo1 BbIBOZ, (EC/M OH CYLLECTBYET).

Mpy HannMumn B NpeoGpasoBaTesie HECKOMbKVX KaHasi0B MapkvMpoBKy ha3 M BbIBOAOB AOMO/HSAOT Lydpoii, o6o-
3HaualoLLeli Homep kaHana:

- N1 npeobpasoBaTtesieil C BbIXOAOM Ha MOCTOSHHOM TOKe:

+1,-1 — nepBbiii BbIXOOHOW KaHasm,

+2, -2 — BTOPOWA BbIXOAHOW KaHaN U T. 4,;

- 0N1A TpexdhasHbIx npeobpasoBareneii:

al, M, c1 — nepBbliii BbIXOAHONM KaHau:

a2. b2, c2 — BTOPOI1 BbIXOAHOIN KaHa v T. 4.
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Mpunoxexne B
(o6sa3aTenspHoe)

KoppekTupytowme KOs puumneHTsl No BoiCOTE
MpumeyaHne — Hactosiee nPUIOXKEHWE  3aMEHSIET CCbUKy  Ha  MeXAyHapoaHbli  cTaHaapT
M3K 60664-1:2007 «KoopauHaumsa n3onsaumm Ans 060pyaoBaHNA B HU3KOBO/IbTHBLIX cucTemMax. Yactb 1. MpuHumnbI,
TpeboBaHVs U UCTIbTaHVSX», He MPUHSATBIA B KAYECTBE HaUMOHa/IbHOTO CTaHaapTa.

Ta6nuuya [AB.1 — KoppektupytoLe KoadpmumeHTbI Mo BbicoTe

BbK':\;l)Ta, HODMa"szan ﬁgme\{@'pwmoe Kmmummmmm
Ka
2000 80.0 1.00
3000 70.0 114
4000 62.0 1.29
5000 54.0 1.48
6000 47.0 1,70
7000 41.0 1.95
8000 355 2,25
9000 30.5 2.62
10000 26,5 3.02
15000 12.0 6.67
20000 55 14.50
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Mpunoxexne A
(o6s13aTENLHOE)

MomexoycToliunBocTb. MopT 060104KN.
MopTbl cUTHANOB, CBA3W, UBMEPEHUS U KOHTPO/A NpoLeccoB

MpumeyaHne — HacToslee NPUIOKEHME  3aMEHSieT CCblIKy Ha  MexAyHapoAHblA  cTaHaapT
M3K 62236-3-2:2008 «XKenesHble foporu. Vicrnonb3osaHue. SnieKTpoMarHTHas COBMECTUMOCTb. YacTb 3-2. Moasuk-
HOW cocTaB. Annapartypa», He NPUHATLIA B kKa4ecTBE HaLMOHa/IbHOMO CTaHaapTa.

.1 MomexoycToliumBoCTb. MoOpPT 060/10UKN

Tab6nuya Ar.1— MNMomexoycToiumeocTb. [MopT koprnyca

W . - YpoBeHb
mﬁ TexHudeckvie TpeboBaHVA BazoBbi 'ﬁ'g,'};ﬂ.gi BO3eNCTBUA
cpegp! K VCTbITaHWO CTHAAPT  yeraropka  OKPYMGIOLEN CpEdbI
NPV ACTIbITAHUSX
PagmnoyacTtoTHoe Ot 80 go 1000 MI'y,
3neKTpr(])g/|;1'ngMTHoe 20 B/m (cpepHexkBagpatu- Cmoaynupo- FOCTP FOCTP
Moy mposaHas yeckue) BaHHbIN HocuTenb  51317.4.3 51317.4.3
amnaMTyga’x 2> 80% AM. 1kly,
Ot 80 go 1000 MI'y,
20 B/m (cpenHekBagpatu- Cmopaynupo-
yeckue) BaHHbIi HOCUTE b
CpepHekBagpartu-
80% AM. 1Ky yeckoe 3HayeHvie
PapmnovactoTHoe Hemo/yIMpoBaH-
3N1eKTPOMarHMTHoe OT 1400 fio 2100 MI'y FOCTP FOCTP HOTO HocuTens
none or 10 B/m (cpepHekBagparu- Cmopynupo-  51317.4.3 51317.4.3

LdopOBbIX MO- BaHHbIA HOCUTENb

OUNbHBLIX Tenedo-

yeckue)
80% AM. 1kIy,

HOB2> 3> 4>
OTt 2100 f0 2500 Mry,

5 B/M (cpegHexsaapatu- Cwmopynunpo-

yeckme) BaHHbIN HOCUTENb
80% AM. 1kIy,
+6 KB KOHTaKTHbI
QnekTpocTaTnyec- paspsg FOCTP FOCTP .
KU paspsgs +8 kB Bo3ayLuHbiii 51317.4.2 51317.4.2
paspsg,

11 JlaHHOe AonycTMMoe npefenbHoe 3HaYeHe NMPUMEHSIIOT K 060pyA0BaHWio, YCTaHaBMBaeMOMY B nacca-
XUPCKUX Kyre, KabuHe MalLMHUCTa WK CHapyXW NMOABYKHOIO cocTasa (kpbia, paMa). [1a obopyfosaHus, ycTaHas-
JIVBAEMOTO BO BCEX [PYrVIX 30HaX, MOXET ObITb MPUMEHEH ypoBeHb XecTkocTy 10 B/m.

YpoBeHb UCMbITaHWUSA MOXHO OMpefienisaTb B BUAE 3KBMBASIEHTHOrO Toka npu Harpyske 150 Owm.

21[ina kpynHoi annapartypbl (Hampyvep, TAroBble MPYBOABI, BCOMOraTesbHble Npeobpa3oBaTenn) 4acTo HeT
NPaKTUKV NPOBEAEHNS UCTILITaHWA Ha NOMEXOYCTOMUMBOCTb K PaAMOYaCcTOTHLIM 3/1EKTPOMArHUTHBIM MOMSIM Ha roTo-
BOli eiyHMLe. B Takux Cyyasx U3roToBUTE b AO/MKEH UCTIbITbIBATL YA3BUMbIE Y3/1bl (HANPUMEP, YPAaB/ISIOLLYHO 3/1ek-
TPOHWKY). B NpoToKoMe mcnbiTaHns JOMKHbI ObITb NpUBeeHb 060CHOBaHKE BbIGOPA Y3/10B U I0Oble CAeNaHHble
NPeanonoXeHns (HanpyYMep, CHWKEHVE 13-3a 3KPaHUPOBAHWS KOXYXa).

3lUcnbitaHme no 5.2 FTOCT P 51317.4.3 NpUMEHSIIOT Ha YacToTax LmMpoBbIX paanoTenedioHoB npu nprMeHe-
HUM B CTpaHaX, B KOTOPbIX 060pyAOBaHVe npeaHasHadaeTCcs aKCrnyaTvpoBarh.
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OkoH4YyaHue Tabnuuyb Ar.1

4) YPOBHU WCMbITaHWIA HA MOMEXOYCTOUMBOCTb MOTYT GbiTb CHIDKEHBI 151 060pYA0BaHNS, HaxofsLlerocs B
30HaX, B KOTOPbIX MOATBEPXAAETCS, UTO ONACHOCTb OT MOBWIbHBIX LIMAPOBLIX PaaroTeNIedioHOB ByAET MEHEE Cepb-

€3HOIA.

8l MprMeHMO TOMBKO K 060PYA0BaHMI0, AOCTYMHOMY [/15 MacCaxupoB M paboyero nepcoHasa (6e3 TexHudec-

KOro 06C/yX1BaHNS).

[r.2 MopTbl CUrHaOB, CBA3M, U3MEPEHNS U KOHTPOISt NPOLLECCOB

Ta6nuuya [Ar.2 —MNopTbl CUrHAMOB, CBS3U, U3MEPEHUS U KOHTPO/S MPOLIECCOB

anp,emcmm; TexHuieckve TpeGoBaHIs BasoBblii I#Igg::{;e;—

qccpep'b)EHMI e K VCTbITaHO CTaHARPT v eranoska
O10.15 80 80 My,

OO6bIUHBIA PEXVM 10 B (cpepHekBagpaty- Hemopaynmpo- rOCTP FOCTP

pagmoyacTtoT'l yeckue) BaHHbI HocuTenb  51317.4.6 51317.4.6
80% AM. 1Ky
+2 kB Muk

neslz%pﬂile 5/50 HC TN rocTp rocre

peXon| , MosTopsiowasics  51317.4.4 51317.4.4
npouecce! 5Ky yacTota

YpoBeHb
BO3AEVICTBIA
OKpy)aroLLe Cpefipl
MY VCTIbITaHMSIX

CpepHekBagpartu-

yeckoe 3HaveHue

HeMo/yIMpoBaH-
HOro HocuTens

EMKOCTHOI
3aKUM

11YpoBeHb UCMbITaHUS Takke MOXHO OnpefendTb B BUAE SKBMBaSIEHTHOINO TOKa NpW Harpyske 150 Om.

2LEMKOCTHas CBS3b, MOJIOXMTENbHAS M OTpULaTe/IbHas NMONSIPHOCTb.
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Mpunoxenve O
(cnpaBoyHoe)

MonoxeHnsa M3IK 61287-1:2005, koTOpble MPUMEHEHbI
B HacTosilem cTaHgapTe ¢ moaudukaynein nx cogepxaHmsa

O0.1 MonoxeHnss M3K 61287-1:2005. koTOopble NPUMEHEHbI B HACTOSILLEM CTaHAapTe ¢ Moaudmkaumein nx
cofilepXaHus € y4eToM TePMUHOOMNK, NMPUHATON B Poccuiickoin ®efepaunn, a Takke UCKNIOUYEHUS TePMUHOSIO-
rMYeckux crareld, OTCYTCTBYIOLLUX B TEKCTE MPUMEHEHHOTO MeXAyHapoAHOro cTaHaapTa.

3 TepMuHbI 1 onpepeneHus

B HacTosllieM [OKyMeHTE MPUMEHSIIOTCA TEPMMHbI 1 OMnpefeneHus npeobpasoBareniell, YCTaHOB/EHHbIE B
M3K 60050-551:1998. a Tawke crnefytoLye.

3.1 OnpegeneHuns, OTHOCALLMECS K 060pYA0BaHUIO

311

npeo6pasoBaTtesib (31EKTPOHHLIN) (CUI0BOI)

DNeKTPOHHOE YCTPOICTBO Ha CWJIOBbLIX MOYNPOBOAHUKOBBIX MPUG0pax, KOTOpoe M3MEHSET OAUH WM HECKOMbKO
13 cneaylowmx napamMeTpoB: HanpshkeHye, TOK. YacToTy W/unm umicno a3 aNeKTPUYECKON 3HEPrW, NPOXoAsLLE Yepes
Hero

MpumMmeyaHune 1 MNpeobpasoBaTesb ONPeaeNsSeTcs MEKTPUUECKVMU XapakTEPUCTMKaMK Ha BXoae W Ha
BbixoZe. Mpeo6pasoBaTte/l MOXET CoAepXaTb AUCKPETHbI NpepbiBaTe/lb, UHBEPTOP U T. A., WK UX coueTaHue 6e3
HEo6X0AMMOCTY 06BEAMHEHNSI B OHOM KOpMyCe.

MprvmMmeuvaHune 2. Mpeobpasosatesb ABMSETCS YaCTbI0 060PyA0BaHMUS ABUraTe/bHOM YCTAHOBKU (M1 BCMIOMO-
ratesibHoro o6opyfoBaHusl). MpeobpasoBaTe/lb MOXET BK/OUATbL, HANpUMep, aBTOMATUUECKWIA BbIKOUaTE b CETH,
kTP, TPaHCIOPMATOp, CUCTEMY OXNAdKAEHUS U T. .

3.1.2

TAroBbIi NpeobpasoBatesb

Mpeo6pasoBaTtenb, 06ecneUVBarOLLMiA 3M1EKTPO3HEPIUEl TAroBblE ABUraTeNn

3.13

BCMoOMOraTe/ibHbIi npeobpasoBaTesib

Mpeo6pasoBatesb, 0GECNEUVBAIOLLNIA INEKTPOIHEPIMEN BbINOSIHEHWE BCTOMOraTesbHbIX paboT, TakMx Kak ocBe-
LLeHVe, 3apsiaKa akKyMy/ISITOPHbIX GaTapeil, KOHAWLWMOHMPOBaHME BO3ayXa, OX/laxaeHne (OCHOBHas paboTa), Lenu yr-
paBneHust u T. A.

314

npeo6pasoBaresib NPSMOro NepeMeHHOro/noCcTOSIHHOIO Toka

Mpeobpasosaresnb, KOTOPbIA NPeobpasyeT NOCTYNaoLLYH 3/1EKTPO3HEPTM0 B BbIXOAHYIO 6€3 NPOMEXyTOUHOro
coefyHeHnst

315

npeobpasoBaresib KOCBEHHOTO NEPEMEHHOr0/MOCTOSIHHOTO TOKa

Mpeobpasosaresb, KOTOPbI NPeotpasyeT NOCTYMatoLLYH0 31IEKTPOSHEPTUIO B BbIXOAHYHO SHEPTMIO C MOMOLLIbHO MPo-
MEXYTOYHOrO COEAVHEHVsI

316

cucTema npeobpasoBateneit

CucteMa, COCTOALLA@s M3 HeCKOMbKUX NpeobpasoBaTesnieli, CoenHEHHbIX BMECTE [/151 BbIMOMHEHNS PaboThbl, Kadk-
[ObliA U3 KOTOPbIX MMEET Pas/NYHbIE XapakTEPUCTUKA HA BXOAE WM Ha BbIXOAE, a Takke pas/inyHble thyHKUMOHa bHbIE
COeAVHEHUS], OnpeaeneHHble creunduKaumeil Ha cucTeMy B AOMOSHEHUE K UHAVBWAYaNbHOM creumdukalmm Ha Kak-
bl NpeobpasoBatesb, BXOAALWNA B cucTeMy

3.17

KECTKOE NPOMEXYTOYHOE COEAMHEHNEe AN1a nepejayn Toka

Llenb, coeanHsiolasi, Kak MUHUMYM, [Ba MpeobpasoBaTesis ¢ MOMOLLBO peakTopa, NoAcoeaMHEHHOro nocneno-
BaTesibHO

3.18

XKECTKOE NPOMEXYTOUHOE COELMHEHWE A5 Nepesaqn HanpshKeHNst

Llenb, coepuHsiolasi, kak MAHAMYM, ABa MpeobpasoBaTesns U KoHAeHcaTop, NOACOeAUHEHHbIV napasienbHO

3.1.9

NPOMEXYTOUHOE CoeayHeHne Yepes TpaHcqopmaTop

TpaHcdhopmaTop, CBA3bIBaOWLMI ABa NpeobpasosBaress

3.1.10

06MOTKV NpeobpasoBartens

O6MOTKM TpaHcchopmaTopa, NoACOeAUHEHHbIe K BbiBOZaM NpeobpasoBarens
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3.1.11

BCMOMOraTe/bHble 06MOTKM

OGMOTKM TpaHcopMaTopa, NoACOEAMHEHHbIE K BbIBOLAM Kakoro-iMGo BCTIOMOTaTe/lbHOr0 UCTOUHUKA 3/1eKTpU-
UECKOro MUTaHWS WK BCMIOMOTaTeslsHoro 060pyA0BaHMs

3.1.12

NosynpoBOAHNKOBbIN Npu6Gop

Mpr6op, OCHOBHLIMY XapaKTEPUCTVKaMM KOTOPOTO SIB/ISIETCS MOTOK HOCcUTENel 3apsifa B MOynpoBOAHVKE

3.1.13

BXOZ, U BbIXO,

BXOIOM SIB/IIETCS CTOPOHA, KOTOpasl MPUHUMAET aKTUBHYHO 3/IEKTPOSHEPTUIO NP paGoTe ABUTATENsl, BbIXOLOM
SIB/IIETCS CTOPOHA, KOTOpasi MOCTaB/ISIET akTVBHYHO 3/IEKTPO3HEPIVIO MU paboTe ABuraTens

MpuMeuyaHue. nekTpuyeckas U3onsaLMs. ECv oTaenbHbIe 3MeKTprUyeckue Lien (Hanpumep, BXoaa, BbIXoaa,
yrpaB/ieHust) 3afaHbl Kak M30/IMPOBaHHbIE, TO Takve LIEMW SBSHOTCS 3MEKTPUYECKV Pa3Ae/ieHHbIMU.

3.1.14

nopt

Ocobbiii MHTepdbelic onpeaenieHHol annapaTypbl ¢ BHELLHEN 3/1eKTpOMarHUTHOW cpeaoi

3.1.15

nopT 060/104KN

dusnyeckas rpaHvLa annapatypbl, Yepe3 KOTOPYH 3/1EKTPOMArHUTHbIE MO MOFYT M3/y4aTbCst WK NPOXOauTb

3.1.16

nopT Kabens

Touka, B KOTOPOI1 NPOBOAHUK WK Kaberlb MoACoeayHAETCA K annapartype. Mpumepamu sBASOTCS NOPTbl CAMHa-
JIOB. YNPaBNEHUS W 3MEKTPUHECKOTO NMUTaHNS

3.1.17

npeobpasosaresnb poTopa

MpeoGpasoBaTesb, COeANHEHHbI C POTOPOM ABUraTesnsi NOCTOSAHHOTO TOKA /151 KOHTPO/IA TOKOM WM Hanpshke-
Hvem potopa

3.1.18

npeobpasoBaTesib 06MOTKM BO36YXAeHNA

Mpeo6pasoBaTesb, COeANHEHHBI C 0BMOTKO BO3GYXKAEHWS NOCTOAHHOTO TOKA WM C CUHXPOHHBLIM ABUraTenem
[N ynpaBneHysi TOKOM B Lieny BO3ByxaeHus

3.1.19

OZIHOCTOPOHHWI NpepbIBaTenb

MpepbiBaTenb, KOTOPbI NepeaaeT 3/EKTPOIHEPTMIO TO/MbKO B OHOM Harpas/eHnn

3.1.20

NOHVXatOLLWIA NpepbiBaTe b

MpepbiBaTeNb, BbIXOAHOE HAMPSHKEHVE KOTOPOrO HWKE BXOAHOTO HAaMpshkeHust

3.1.21

noBbILIAIOLLMI NpepbiBaTeSb

MpepbiBaTenb, BbIXOLHOE HAMPSXKEHWE KOTOPOTO BbILLE BXOAHOIO HanpsKeHUs

3.1.22

npepbiBaTenbs poTopa

MpepbiBaTesb, COEANHEHHBI C POTOPOM ABUraTesisi MOCTOAHHOIO TOKA [/15 YNPAaB/IEHNS! TOKOM WU HanpshKeHN-
em poTopa

3.1.23

npepbiBaTenb 06MOTKY BO36YXAEHWA

MpepbiBaTeNb, COeAVHEHHbI C 0OMOTKOV BO3GYXAEHWSI ABUraTesIs NOCTOSAHHOrO Toka A/1s1 YrpaB/eHns TOKOM
06MOTKV BO36YXAEHUSA

3.1.24

06paTHbIil NpepbiBaTeNb

MpepbiBaTeb, COeAVMHEHHbI NapanienibHo ¢ PeocTaTtoM B LESIOM WK C ero YacTbio WM NocnefoBaTensHo C
peocTaTom /15 yrpas/ieHUst TOKOM peocTara

3.1.25

NHeliHbI NpeobpasoBaTeib C XXECTKAM NMPOMEXYTOUYHbIM COeAMHEHUEM AN Nepesayn HanpsHKeHNst NOCTo-
SIHHOTO TOKa

MpeoGpasoBaTesib, KOTOPbIi NPeoGpasyeT BXOAHOE HaMpsKeHUEe MOCTOSIHHOTO WM NEPEMEHHOr0 Toka B Hanps-
XEHWE MOCTOSIHHOTO TOKa

3.1.26

JIMHeHbIV Npeobpa3oBaTesib C XXECTKMM NPOMEXYTOUHbIM COeAMHEHVEM A1 Nepeaayn NOCTOAHHOMO ToKa

MpeoGpasoBaTesb, KOTOPbI NpeobpasyeT BXOAHOE HanpsHKEHWE MOCTOSIHHOTO WM NEpeMEHHOro Toka B MOCTO-
AHHBIA TOK
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3.1.27

NIMHEHbIN NpeobpaszoBaTesib C NPOMEXYTOUYHLIM COeAUHEHEM Yepe3 TpaHchopmaTop 415 nepegayn nepe-
MEHHOrO Toka

Mpeobpasosaresib, KOTOPbIi NpeobpasyeT BXOAHOE HanpshKeHWe NMOCTOSHHOIO TOKa B HarpshkeHWe nepeMeHHo-
ro Toka

3.1.28

BTOPUYHbIN OMABTP NOAaBNEHNS FaPMOHUK

®uUbTP, KOTOPbIA NOrNOLAET Pa3HOCTb MeXy 3/IEKTPO3HepPrvieli 0AHOMha3HOro UCTOYHMKA NUTaHNA MepeMeHHOo-
ro Toka (koTtopasi Ny/IbCUpYET C YABOEHHOW CETEBOI YacTOTOW) 1 3M1EKTPO3HEPruel, NUTatoLLei Harpysky (Kotopasi npak-
TUYECKW SIBNSIETCA MOCTOSIHHON B OTAE/bHbIE Nepuojbl CETEBOTO TOKa)

3.2 OnpepeneHunsi, OTHOCALLMECSH K 3/1EKTPNYECKAM NapaMeTpam

321

ynpas/ieHne NOHbIM NeproaoM

CVHXPOHHOE MHOTOLWIK/IMYHOE ynpaB/ieHne, B KOTOPOM MOMEHT 3arycka CUHXPOHM3VPYETCA NPW HY/SIEBOM Hanps-
XEHWW, @ TOK NPOXOAWT B TEUYEHWE LIeNoro YMcia nosHbIX NosyLmKIoB

322

pabounii LK )enes3HoA0pPOoXHOro NOABWXHOIO cocTaBa/amarpaMma Harpyskmu

CkopocTb M Macca noesga 1 nyTb 3a Bpems

MpumeuyaHune” [uarpaMma Harpyskv Npeobpa3oBaresisi PAcCUUTLIBAETCS MPU MPOEKTMPOBaHUM 13 paboue-
ro LMKNa Xene3HoA0pPOXHOTo NOABWKHOMO cocTaBa.

MpumeyaHue?2 [uarpamma Harpysxv (TOK/MOLLHOCTb B 3aBWCVMOCTM OT BPEMEHY) NpeaCcTaB/isieT coboii
MOBTOPSIIOLLMIACA LWKN TOKa HArpy3ku/MOLLHOCTM B YCTAHOB/EHHbIX YC/OBUSIX, HANpuUMep, 3arycka Y TOPMOXEHNS);
HarpshkeHNe Takke YUUTbIBAETCS.

323

MaKCUMasibHbIi MTHOBEHHbIV BXOAHOW TOK

MakcMMasIbHbIA YCTaHOBMEHHDIA BXOAHOI TOK. KOTOPbLIV Npeo6pasoBaresib [MIOKET KOMMYTMPOBaTb NpU YCTaHOB-
NEHHOM HanpsHKEHNN

324

MaKCUMasIbHbIA MTHOBEHHBI BbIXOAHOW TOK

MaKCcMaUIbHbIA YCTaHOBEHHDBIA BbIXOAHON TOK. KOTOPbIA NpeobpasoBate/ib MOXeT KOMMYyTMpPOBaTb NpU ycTa-
HOB/IEHHOM HanpshXeHUn

3.25

nepexofHoe COCTOsSHNE (3aBUCUMOE UM Ha3HaYeHHoe)

FBneHne WM napameTp, KOTOpbIli BbICTPO U3MEHSIETCS MeX/y ABYMSI YCTOMUMBLIMA COCTOSIHUSIMU B TeUeHue
NPOMEXYTKa BPEMEHM, CPABHMMOIO C UHTEPECYIOLLWIM MacluTaboM BpeMeHn

3.2.6

rapMOHMYECKNE COCTaB/IsIoLLMe

CocTasnsiolwme 6onbluero nopsgka, Yem 1-ro psga dypbe, Nepuoanyecky M3MeHSIIOLLErocst napamerpa

3.2.7

nynbcauma/koappuumeHT nynbcaumm NOCTOSHHOMO Toka

®yHKUWA, Nosyvyaemast U3BMEUYEHNEM COCTaB/ISIOLLEI MOCTOSIHHOTO TOKA U3 NEPUOANYECKON (OYHKLMM

KoathdpmupeHT nynbcaumm (%) = ((/,**- /1~ (W + * 100.

rae /tax n /AN — MakcvMasibHoe Y MMHUMa/IbHOE 3HaueHus, npeanosaraemble Mpy Nepuoanyeckoli qoyHKLMM

328

No/iHas pacyeTHas KaxyLLasacs MOLLHOCTb CO CTOPOHbI CeTn

MpousBefeHne pacyeTHOro CpeHEKBaAPATUYECKOTO HANPSHKEHNS CETU U MOJHOMO PacyeTHOro cpeAHekBafpa-
TWYECKOTO TOKA CETW, BbIYMC/IEHHOMO U3 HOMUHA/IBHOTO CPesHero MoCTOSIHHOrO Toka NpeobpasoBaTesisi U yUMTbIBatOLLE-
ro Taloke Harpysky BCrOMOraresibHbIX 0OMOTOK

329

HOMVHa/IbHOEe 3HaueHne

CooTBeTCTBYyHOLLEE MPUGN3UTENBHOE 3HAYEHVE KONMYECTBEHHOrO napameTpa, MCrnonb3yeMoe /i 0603Haue-
HUS N UGEHTUGVKALIMM COCTaBHOW YacTu, YCTpolicTBa WM 060pya0BaHns

3.2.10

pacyeTHoe 3HaueHne

3HayeHne KOMMYECTBEHHOrO NapameTpa, ycTaHaB/MBaeMoe, Kak Mpasuio, U3roToBuTeNleM A1 3adaHHbIX YCro-
BUIA 3KCM/TyaTaumy COCTaBHOM YacTu, YCTPOCTBA UM 060pyA0BaHNS
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3211

3HaueHue paboyeit TOUKM

3HaueHne KoMMYeCTBEHHOTO NapameTpa, YCTaHaB/IMBAEMOE, KakK MPaBwsio, Nosb3oBaTenieM s 3afaHHbIX YC/io-
BUIA 3KCMTyaTauym COCTaBHO YacTu, YCTPOICTBa Wi 060pyAoBaHUA

MpumevaHune. Cm. M3IK60077-1. npunoxeHve B.

3.2.12

cneumanbHoe 3HayeHne

3HayeHVe KONMYECTBEHHOrO napameTpa, yCTaHaB/IMBaeMoe, Kak Npasuio, rnosib3osBaresieM [N OXuaaeMbiX
YCMOBWIA HEMCMPABHOCTY B 3/1EKTPUYECKOM MUTAHWM WK Harpy3ke npeobpasosarens

[0.2 Nonoxennsa M3K 62287-1:2005, KOTOpble NMPUMEHEHbI B HACTOSILLEM CTaHAapTe ¢ MoAuduKaumein nx
COfepXaHusa ¢ y4eToM OCOGEHHOCTEN MPUHATLIX B Poccuiickoii ®efepauuy OCHOBOMOMAralLWmnx CTaHaapToB
EVHOV ccTembl KOHCTPYKTOPCKOM AOKYMEHTaLMK.

4.1.3.1 lokymeHTaLus, noctasfsemMasi U3rotosuTesieM

[JlokyMeHTaumsi N0 NPYMEHEHWMIO Y TEXHUYECKOMY OBC/Ty)XMBaHUIO Npeobpasosartess Ao/MKHa MOCTaBATLCA U3ro-
TOBUTE/IEM U BK/IIOYATH CreytoLLee:

- onvcaHne ycTpoiicTBa (BKIoYas (hyHKLUMOHaIbHOE OnMcaHne U TeXHUYECKVe AaHHbIE);

- cneumduKaumy Ha neproguyeckme 1 NpMeMo-cAaTouHble VCMbITaHns (NepeyeHb WCTbITaHWi, MeToAbl UcnbITa-
HWA. fonyckaemble NpefesnbHble 3HAYeHWs!, AOMYCKKW, YCNOBUSA UCTIbITAHUA, KPUTEPUM MPUEMKM);

- pesynbTarbl NPoBefeHUs 3aAaHHbIX UCTIbITaHUIA (aKT VCbITaHuWiA);

- VIHCTPYKLMM MO BBOZY B 3KCI/TyaTaupio;

- MHCTPYKLUWW MO 3KCTyaTauymm:

- MHCTPYKLMN NO TEXHUYECKOMY OOC/TY>XMBAHUIO;

- VIHCTPYKLIMM MO PEMOHTY;

- OnMcaHne cneLmasnbHbIX NPUCNOCOBNEHNIA ANA TEXHUYECKOrO OBC/Y>MBaHUA U PEMOHTA (MPU Ha/4mK):

- Mporpavmbl 06y4eHns 1 obecnevvBatoLLMe CpeAcTBa ayanoBU3yasibHOM MHGopMaLyy, nognexatime nogpo6-
HOMY OMMCaHUIO MO COrMALLIEHIO MEXY U3roTOBUTENEM W MOTpebuTenem;

- OnvicaHne MaTepuasios, KOTOpbIe AO/MKHbI NMepepadaTbiBaTbCs B CNeLasibHbIe OTXOAbI NMOC/e VX BbIBELEHVS U3
aKcnayataumy (Wm camu, UM BMecTe ¢ npeobpasosaresiem).

[.0.3 Monoxennsa M3K 61287-1: 2005. kOTOpble NPYMEHEHbI B HACTOSILLEEM CTaHAapTe ¢ MoandvKaumeid ux
cofilepXaHus ¢ y4eTom OTCyTCTBUSA B Poccuiickoii ®eaepauymn rapMoH13npoBaHHoro ¢ M3K 62278:2002 HauvoHab-
HOro cTaHAapTa, aTakke € yueTom npegbasnsembix B Poccuiickoli Pegepaumy TpeboBaHWin k 6€30TKa3HOCTH, CO-
XpaHAeMOoCT/, PEMOHTONPUrOAHOCTU 1 6e30MacHOCTU NpeobpasoBareneii.

4.1.4.1 Be30TKasHOCTb

MoTpebuTens MoXeT NoTpeboBaTb OT U3roTOBUTENA NPEACTaBUTb YMC/IOBbIE 3HAYEHNS 6e30TKA3HOCTU UK YA0B-
NeTBOpUTHL Lienn noTpebutens no 6e3oTkasHocTV. MeTog pacyeTa 6e30TKasHOCTV [O/MKeH ObiTb COrflacoBaH M3roToBW-
Tenem v noTpebuteneM Ha MOMEHT NpeACTaB/IEHNs 3asBKM Ha Mogpsa,

Cneupndimkauma 1 Bepudprkauma TpeboBaHuii K 6€30TKa3HOCTM AO/MKHbI COOTBETCTBOBaTL M3IK 62278.

4.1.4.2 CoxpaHsemMocCTb

MoTpebuTens MoXeT NOTpeboBaThb OT M3rOTOBUTENSA NPELCTaBUTb YMCNOBbIE 3HAYEHWS COXPaHAEMOCTU WK y0B-
NEeTBOPUTHL LIeN NOTpebuTens no coxpaHsemocTy. MeTog, pacyeTa CoOXpaHAeMoCTV AO/MKEH ObITb COracoBaH M3roTosu-
Tenem 1 nNoTpebuTenieM Ha MOMEHT NpeACcTaBneHns 3asBky Ha nogpsa,

Cneumndomkaumsi 1 Bepudvkauymsi TpeboBaHWA K COXPaHSEMOCTM OO/KHbI COOTBETCTBOBAaTL M3OK 62278.

4.1.4.3 PEMOHTONPUrOAHOCTb

TpeboBaHUA K PEMOHTOMPUIOAHOCTY A0KHBI ONPeaensaTbCa NoTpebutenieM Ha MOMEHT NpeACTaB/eHNs 3asBKu
Ha nogpsag. Kpome Toro, M3rotoBuTe/lb 060pyA0BaHNS AO/MKEH ONPeAenaTh, Kakvie npoLemypbl TEXHUHECKOro 06CTyXu-
BaHWS HEOOXOAWMbI WM 3anpeLLaioTCs.

Cneupndmkaums 1 Bepucprkalmst aTux TpeboBaHuii AO/MKHbI COOTBETCTBOBaTL M3OK 62278.

4.1.4.4 be3onacHoOCTb

TpeboBaHWA K 6e30MacHOCTM [O/MKHbI ONpeaensATbCa NoTpebuTeneM Ha MOMEHT MPEeACTaBMeHUs 3asBKy Ha
noapsAa 1 COrnacoBbIBATLCS C U3rOTOBUTENEM.

Cneundomkaumst 1 Bepudprkauma TpeboBaHuii K 6e30MacHOCTM A0/MKHbI COOTBETCTBOBaTL MK 62278.

[0.4 Monoxexnus M3K 61287-1:2005. koTOpble NPUMEHEHbI B HACTOSALLEM CTaHZapTe ¢ Moaudkaumeid ux
cofiepXaHusa ¢ y4eToM TpeboBaHWii HaLMOHa IbHbIX CTaHAAPTOB Ha 3N1eKTPOTEXHNYECKME N3LeNns

4251 TpeboBaHus No CTOMKOCTU K BO3AENCTBUIO BUOpauvv 1 yaapa

MpeobpasosaTtesib NP YCTAaHOBKE Ha pacyeTHble MecTa KpersieHus (BKIoYas amopTU3aTopbl, NPy UX Hamumm),
[0MKeH Bblfepxu1BaTb BYOpaLMIo U yaapbl, KOTOpble ycTaHoBeHb! B M3K 61373.

Ecnm macca npeobpasosatens BbilLe 500 Kr, TO [IOKET UCMbITbIBATLCSA TOMbKO OAHA U3 €r0 COCTaBHbIX YacTei. ns
npeo6pasosaresnieli 60/bLUel Macchl MCNbnaHue Ha yaap A0/MKHO GbiTb COr/IacoBaHO MeXy WM3roTOBUTENEeM W MoTpe-
6uTenem (dhakynbTaTvBHOE MEpPUOAMYECKOe UCTbITaHWe). Ecnm mcnbiTaHus Ha yaap 1 Bubpauuio He NpoBoAsATCs, TO
pacyeT CTabubHOCTU METOAOM KOHEeYHbIX anemeHToB (FEM) npoBoauTcs M3roToBUTENEM.
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VcnbimraHua Ha Bo3felicTBue yaapa [0/MkHbl ObiTb  COMNacoBaHbl MeX[y W3roToBUTENEeM 1 noTpeéutenem
(chaxynbTaTvVBHOE NEPUOAMYECKOE WCTbITAaHUE).

4.2.5.2 MNpoune yckopeHus

Ecnw xene3HofopoxHbIii NOABWKHONM COCTaB MPOXOAUT MO KPMBOI MM OCTaHaB/IMBAETCA Ha KPYBOW, TO A0MyCKa-
emMble 3HAYEHVS YCKOPEHWSI, AeVCTBYIOLME NepneHanKyspHO BEPTUKasTbHOM OCU Xene3HOA0POXHOI0 NOABUKHOIO
COCTaBa, He [0/DkHbl MPEBbILLATL 3HAYEHMIA, NpyBeaeHHbIX B MOK 61373:1999. MNpeobpasoBaresib, BKIHOUasA cUCTeMy
OX/TKAEHUS, AO/MKEH NPOAOKATH BbINOMHATL CBOW CDYHKLMM NpW AEACTBUM YCKOPEHWIA B NMOMNEPEYHOM ¥ NPOAOC/ILHOM
HanpaB/feHusxX, 3Ha4YEHUs1 KOTopbIX NpuBeaeHbl B MAK 61373:1999. [laHHble TpeboBaHUsA [0/MkHbI ObITb COrlacoBaHsbI
Mexay noTpebutenem u 1rotoBuUTENEM.

[4.5 Monoxexnns M3K 61287-1:2005. koTOpble MPUMEHEHbI B HACTOSALLEM CTaHAapTe ¢ Moaudmkaumen mx
cofilepXaHus ¢ y4eTom TpeboBaHuii HaLoHaNbHbIX CTAHAAPTOB Ha 3/1EKTPOMArHUTHY COBMECTUMOCTb

4.2.8.2 MNomexyi, BUSIOLLME Ha CUCTEMbI Paavo- U TenedioHHON CBA3M

MpeobpasoBaTeny MOryT Bbi3biBaTb HapyLUeHVsi B paboTe cucTeM paauvo- 1 TenecoHHON €Ba3n. MpoTvB nomex
[OO/MKHbI NPUMEHSITLCS TpeboBaHust M3OK 62236-3-2. kacaroLmecs 3amThl paguoceTeli U TenedioHHbIX InHWA. Cnegyet
TaKke yuntbiBaTb TpebosaHus M3K 62236-3-1.

0.6 Monoxerna M3K 61287-1:2005, kOTopble MNPUMEHEHbI B HACTOALLEM CTaHAapTe C Moaudmkauuei
UX COAEepXaHus C y4yeToM OTCyTCcTBMA B Poccuiickoii ®epepaumm rapMoHU3MpOBaHHbIX ¢ MOK 61881:1999,
M3K 60571:2006 1 M3K 60322:2001 HaLMOHasIbHbIX CTAHAAPTOB U HEBO3MOXHOCTY 3aMeHbl CCbIJIOK Ha HUX NOJI0-
XEHVAMU. afieKBATHO 3aMEHSAIOLLIMMU COAEPXKaHMe ITVX MEXAYHapOoAHbIX CTaHAapTOB

4.3.3 XapakTepuycTukmM TpaHCctopMaTopoB, PEakTOpoB M KOHAEHCATOpOoB

XapakTepyCTVKW CU/IOBbIX TPAHCIOPMATOPOB 1 PEaKTOpOB, MCMO/b3yeMbIX B NpeobpasoBatesisix, AO/MKHbI YA0B-
netBopATL TpebosaHuam M3K 60310:2004. XapakTepuCTKM KOHAEHCATOPOB AO/MKHbI YAOBNETBOPATL TPeboBaHUAM
M3K 61881:1999 n M3K 60384-4:2007.

MpumeuyaHne — MpU HAMUAM PACXOXKOEHWA MeXy YC/IOBMAMM SKCTUlyaTalyu, YCTAHOB/IEHHLIMA B
M3K 60384. M3K 61881:1999 1 HacTosILEM CTaHAapTe, MpeariouTeHe OTAAETCS HacTosileMy CTaHaapty. Oco6oe
BHVIMaHVE [I0/KHO YAENATLCSA Yaapy, BUGPaLW, YCIOBUSIM PaboThl U UCTILITAHUAM.

4.5.2.1 VcnbiTaHna COCTaBHbIX YacTeli npeobpa3oBaTesieli N BXOAALLYX B HUX Y3/10B

CocTaBHble YacTv npeobpasoBaTeneli 1 BXOASALLME B HUX Y3/bl, MEPEUNCIEHHbIE HUXE, Nepes, YCTaHOBKOW B mpe-
obpasoBaresib AO/MKHbI NOABEPraTbCs UCTbITAHWAM B COOTBETCTBUM CO CMEAYIOLLMN CTaHaapTaMu:

- CUNOoBbIE MOJYNPOBOAHVKOBbIE NpU6opbl: MAK 60747;

-3/1EKTPOHHbIE U CNaboTOuHbIE COCTaBHble YacTu ynpasneHns: MOK 60571:2006;

-ApaiiBepb! NOMYNPOBOAHMKOBLIX NMPUGOPOB: MO HaCTosLLEMY CTaHAapTy 1 M3OK 60571:2006:

- TAroBble TpaHcchopmaTopbl 1 peakTopbl: MAK 60310:2004;

- CU/IOBble KOHAEHCATOPbI 3MEKTPOHHON annapaTypbl:

- Y3/1bl NOMYNPOBOAHMKOBBIX NPUGOPOB (MPY UX HaUIMUMM) AOMKHBI UCTIITLIBATLCS B COOTBETCTBUN C N/TAHOM MCTbl-
TaHWiA. NpefcTaBnseMbIM M3rOTOBUTENIEM Y3/1a NOYNPOBOAHWKOBOMO Mprbopa;

-cunoBble pesuctopbl: M3K 60322:2001.

8.2  Y3/bl neyarHbIX niar

Ha Bce neuartHble nnatbl NOYNPOBOAHMKOBLIX fpaiiBepoB pacnpocTpaHseTcss MOK 60571:2006. 3a UCKOUEHN-
€M KOMMOHEHTOB, OTBEYAIOLLMX 3a V30MIALMIO, HA KOTOPblE PacrpOCTPaHAETCA HACTOALLMIA CTaHAAPT.

8.8 VcnbiTaHns NonynpoBoAHMKOBOTO Apalisepa

Mepen ycTaHOBKOWM MO/yNpPOBOAHNKOBOrO ApaliBepa B Npeobpas3oBareslb OH A0/HKEH ObITb WUCMbITaH B COOTBET-
ctBuM ¢ M3K 60571 (cm. 4.5.2.1).

XapaktepucTukv NonynpoBOAHUKOBOTO Apavisepa (KoTopble eLle He ykasaHbl B MOK 60571) fomkHbl ObiTb NpoBe-
PEeHbl C MOMOLLBIO NEPUOAVHECKOTO UCTIbITaHNS B COOTBETCTBUM C NIAHOM VCTbITaHWIA.

Mocne ycTaHOBKM B NpeobpasoBaTtesib NosynpoBOAHMKOBIN ApaliBep AO/MKEH paboTaTh B CBOMX MHTepdielicax (C
9/1EeKTPONUTaHNEM, YMPaB/ISIIOLLEN 3M1IEKTPOHHON annapaTtypoii 1 C NMoynpOBOAHVKOBLIM MPUOOPOM) Tak. Kak YCTaHOB/e-
HO MW BCEX YC/IOBUSX IKCTUTyaTaLmn.

MonynpoBoaHMKOBLIN ApaliBep AO/MKEH YCMELHO MPOITV BCe Neproanyeckvie 1 npremo-CAATOUHbIE UCTbITaHUA
npeobpasosaresis B COOTBETCTBUU C 4.5.

Ocob6oe BHUMaHVE criedyeT obpallaTtb B Criyyae, Kora nosynpoBOAHWKOBbIA ApaviBep SBASETCH YacTbio 3aLluT-
HOW CcUCTEMbI.

00.7 Nonoxexnns M3K 61287-1: 2005, KOTOpble MPYMEHEHbI B HACTOSLLEM CTaHfapTe ¢ Mmogudmkaumen nx
cofilepXaHuns ¢ y4eToM NpuMeHsieMblx B Poccuiickoii ®egepauum 3HaqeHnii Bo3ayLLHbIX 3a30p0B

4.4.1.1 Pa3mepb! BO3fyLLUHbIX 3a30P0B A/151 U30MALMN

M3K 60077-1 (nyHkT 8.2.6.2) NpyBOAUT NpoLeaypy onpeaeneHns MUHAMa/TbHbIX pa3sMepoB BO3AyLUHbIX 3a30P0B.
OpfHako nocnegHWin onbIT MoKasbIBaET, UTO AO/MKHbI MPUMEHSATLCS HEKOTOPbIE HOBbLIE KaTeropuy, a HeKoTopble 3Haue-
HVS1 YTOUHATLCS. [MepecMoTpeHHble Tab/uLbl pa3mMepoB 3a30P0OB BK/KOUeHbI B Tabnmly C.1.

CreneHb 3arps3HeHns onpefeneHa B Tabnvue E.1. ns BbicOT Bbiwe 2000 M Hag, ypOBHEM MOPS KOPPEKTUPYHO-
Lwmin koadpdomupmeHT nprBeaeH B MK 60664-1.

[na npeobpasoBareneli, KOTOpble XOPOLLO 3aLUMLLIEHbI BXOAHOW LiENbio, MOXET VCMoNb30BaTbCs KaTteropus nepe-
HanpsxkeHna OV2.

M3rotoButesib JOHKEH YCTaHaB/IMBATL PacyeTHOe VIMMY/IbCHOE HarpshKeHue.
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MpunoxeHve C
(cnpaBouHoe)

MUHUMaNbHble BO3AYLWHbIE 3a30pbl,
Ha OCHOBE HOMUWHA/IbHOTO UMMY/bCHOTO HanpsxeHus UHu

Ta6nuya C.1— MuHMMa/bHble BO3AyLUHbIE 3a30pbl (B MM), Ha OCHOBE HOMVHA/ILHOMO
UMMY/IbCHOTO  HanpsbkeHnst 1H,

«K\EN Pdl P2 Pa3 Pd3A P4 Pd4A Pd4B
0.33 0.01 0,20 0,80 1,60 55 - -
0.50 0.04 0,20 0,80 1,60 55 — —
0.80 0.10 0,20 0,80 1,60 55 — —
150 0.50 0,50 0,80 1.60 55 — -
2.50 150 1,50 1,50 1,60 55 — —
3,00 2,00 55 — —
3,50 2,50 6.2 — —
4,00 3,00 7.0 — —
4,50 3,50 8.0 — —
5,00 4,00 85 — _
6.00 5,50 10,0 18 20
8.00 8,00 14,0 21 23

10,00 11,00 18,0 23 26

12,00 14.00 22,0 27 30

16,00 18,00 27,0 33 37

18,00 22,00 32,0 39 43

20,00 25.00 36,0 43 48

25,00 32,00 45.0 53 58

30,00 40.00 54.0 63 68

40,00 60.00 72,0 82 87

50,00 75,00 91,0 101 106

60,00 90,00 110,0 120 125

75,00 120.00 135,0 145 150

95,00 160.00 175,0 180 185

125.00 210.00 230,0 235 235
145,00 260,00 265,0 270 270
170,00 310.00 310,0 310 310
200,00 370,00 370,0 370 370
250,00 480.00 480,0 480 480
325.00 600.00 600,0 600 600

MpumeuyaHue 1 [JaHHas Tabrmua He MPUMEHSIETCS K YCTAHOBKaM Ha KpbILLIAX
MOABWKHOTO COCTaBa.

NMpumeyaHune 2. PaspeliaeTcs MHTEPMONSALYMS MEXIY CMEXHLIMA 3HAYEHN-
AMU Tab/nLpl, HO 3HAYEHUs! B MEPBOI rpache ABNSIOTC NPEANOUTUTENBHBIMA.
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0.8 Monoxexnns M3K 61287-1:2005, koTopble MPUMEHEHbI B HACTOSALLEM CTaHAapTe ¢ Moaudmkaumen mx
cofiepXaHus ¢ y4eToM NpuHATLIX B Poccuiickoii Peaepauum MeToL0B 1X NPOBEPKY

4.5.3.10.1 MeToapl NpoBepkn

MeTog, onpepensetca no M3K 60076-10, B KOTOPOM TEPMUH «TpaHCAIOPMATOP» AO/MKEH ObITb 3aMEHEH TepMu-
HOM «npeobpasoBaresnb» 1 pasgens! 3, 4. 6. 7 (3a uckmoveHnem 7.3), 11. a Tawke 101 v npuioxeHne A KOTOPOro
OTHOCATCA K 3TOMY VCMbITaHWIO.

Ecnn B TeueHvre npeasapuTe/ibHbIX UCTIbITaHUIA UMEETCH MHTEpBa NaB MeXay ABYMS U3MepsieMbIMU ToUKamu, TO
M3MepsieMbIMM ToUKamu, onpegeneHHsiMm no MK 60075-10. 6yayT N.

0.1.9 NMonoxexnns M3K 61287-1: 2005, KOTopble MPYMEHEHbI B HACTOSILLEM CTaHAapTe ¢ Moaudmkaumen nx
cofiepXaHus ¢ y4eTom oTcyTCTBUA B Poccuiickoil ®eepauym rapMmoHn3npoBaHHbix ¢ MAK 60146-1-1:1991 Haumo-
HasIbHbIX CTaHJapToB

4.5.3.12 OnpegeneHvie Ko3ghhuLmeHTa NOME3HOro AeiCTBUA

V3vepeHre npoBoguTCcA A718 onpegeneHus koadipuumeHTa nonesHoro Aeiictevs. MoTepy  npeobpasosa-
TeNs MOryT OMnpeaensitbCA METOLOM HEMOCPEACTBEHHON OLEHKM BXOAHOW W BbIXOAHOW MOLLHOCTM Ha OCHOBE
V3MepeHWii, MeTOfOM OnpedeneHysi NoTepb MOLLHOCTW, WM pacyeToM (B 4acTu MeToda pasferibHbIX MoTepb
cM. M3K 60146-1-1:1991). nnm usmepeHuem notepb. Mo Tpe6oBaHUIO NOTPEOUTENS U3rOTOBUTENEM AO/MKHO MPUBO-
AMTbCA 060CHOBaHVe Bblbopa MeToda.

[na yactein 060pya0BaHNS, YXKe NPOLLEALLErO UCTIbITaHNS N HAXOASALLErocs B aKCr/lyataLyy, paspeLlaeTca 3ame-
HATb UCTIbITAHME PacyeToOM Ha OCHOBE MPeAblAyLLX U3MEPEHWIA.

Kputepuii npriemkv: KoadhdULIMEHT NMONE3HOro AeliCTBUSI AO/MKEH COOTBETCTBOBATL Tpe6GoBaHuAM 4.3.4.4.3.

[.10 MonoxeHns M3K 61287-1:2005, koTopble NPYMEHEHbI B HACTOSALLEM CTaHZapTe ¢ Moaudkaumeid nx
cofilepXaHus ¢ y4eToM Tpe60oBaHUiA HaLMOHaIbHbIX CTaHAApPToB

6.2.1 MpeobpazoBaTtesib CO CTOPOHbI 3/1EKTPOABUraTeNIs NOCTOSAHHOIO Toka (NpepbiBaTeNb WY BbINPSMUTESb)

K HacTosiLLeMy MyHKTY NPUMEHSIOT nogpasaens! 5.1 un 5.2.

6.2.2 MNMpeo6pasoBarte/ib CO CTOPOHbI 31EKTPOABUraTeNsi NePeMEHHOro Toka (MIHBepTop)

K HacTosLLemMy NyHKTY NpYMeHsoT nogpasaen 5.3.
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Mpunoxexve OE
(o6sa3aTenspHoe)

[JononHuTenbHble Tpeb6OBaHMUSA, yYnTbiBalO W ME NOTPEOHOCTN 3KOHOMMUKM
Poccuiickoli depepayumn

(3™ TpeboBaHWS SBMAKOTCA [AOMOMHUTENbHLIMMA OTHOCUTENbHO — TPeboBaHWiA  MeXAyHapoaHOro  CTaHfapTa
M3K 61287-1: 2005 v npmBeaeHbl ANS y4eTa OCHOBOMOIaraloLLMX CTaHAapToB, AeiicTBytoWMX B Poccuiickoin deaepatiym
1 yCTaHaB/MBaOLLMX TPe6GOBaHMA B YaCTU BHELUHWUX BO3AENCTBYIOLLMX (hakTopoB, NOPSAOK MOCTAHOBKY MPOAYKUMM Ha
NPOV3BOACTBO, a Tawke Apyrue TpebosaHus.)

[JE.1 TexHuueckvie TpeboBaHns

[E.11 MNpeo6pa3oBareny A0/MKHbI UMETb HE MeHee [ABYX YCTPOCTB 3aLLMTHOrO 3a3eM/IEHNS.

[E.1.2 Ha Bce KpbilWk1 npeobpasosarens, 3akpbiBatoLLye AOCTYN NepcoHasna K TOKOBEeAYLLWIM YacTAM, AO/MKHbI
6bITb HaHeCeHb! NpeaynpexjaroLLye 3Hakn «BbICOKoe HanpskeHue» 1 Haanuen «Paspsagn KoHgeHcaTop».

[E. 1.3 OnekTpnyeckoe CONPOTMBEHNE 3aLUMTHOTO 3a3eM/IeHNs METAIMYECKUX YacTel, JOCTYMHbIX MPUKOCHO-
BEHUWI. Ha Kopnyc npeobpasoBareisi, I0/MKHO ObITb He 6onee 0.01 Om.

[E.1.4 Bpemsi pa3psifa KOHAeHCaTopoB [0 HanmpsbkeHws 50 B nocne LTaTHOro BbIK/IKOYEHUS NpeobpasoBartens
He [JO/MKHO MpeBbILaTh, C:

O e AN npeobpasoBarernieli, ycTaHas/MBaeMbIX BHYTPY Ky30Ba;

120 i AnA npeo6pasoBareneil, ycTaHaBIMBAaEMbIX BHE Ky30Ba.

[JE.1.5 MNpeobpa3osaTtesib JO/MKEH NMOBTOPHO aBTOMATUYECKV BK/IKOYATLCS MY BOCCTAHOB/IEHWM BXOAHOTO Hanpsi-
XEHUs.

[E.1.6 MNpeobpa3oBaTesb AO/MKEH aBTOMATUYECKN OTKMYATLCA NPY AOCTUKEHWW NpefesibHO JOMyCTUMON Tem-
nepatypbl HarpeBa 3/1EMEHTOB NpeobpasoBartesnsi (KpoMe ANOAHbIX Y TUPUCTOPHbIX TAMOBbIX BbINPAMUTENER 1 BbINPAMU-
Te/bHO-MHBEPTOPHbIX NpeobpasoBaTeneil).

[JE.2 CneunanbHble XxapakTepucTUku

Mpeobpasosaresm JOMKHbI UMETb CUrHaIU3aLWIo:

- O BK/IOYEHHOM W OTK/IOYEHHOM COCTOSIHUSIX;

- 0 cpabaTblBaHWM 3aLLMT.

[E.3 Tpe6oBaHWs CTOWKOCTW K BHELLUHUM BO34ENCTBYIOLLMM ddakTopam

MpeobpazoBaTenn AoMKHbI GbITb CTOMKAMM K BO3LEVCTBUIO KIMMATUYECKVX (hakTopoB B COOTBETCTBUM C TpeboBa-
Husamm TOCT 15150 n MOCT 15543. Bug, KNMMaTU4ecKoro VCMOSTHEHUA YCTaHaBIMBAIOT B TEXHUYECKMX YC/IOBUSIX Ha
npeo6pa3oBaTesnin KOHKPETHbLIX CepUii 1 TUMOB.

[E.4 BbixoAHble napameTpsbl

Y npeo6pasosareneii Ao/MkHbl BbTb NPefyCMOTPEHbI CPEACTBA KOHTPONS UMMM U3MepeHUs (MPSIMbIM WK KOC-
BEHHbIM METO/OM) BbIXOJHOIO TOKA, BbIXOAHOIO HanpseHusi, WWan OHW AO/MKHbI UMETb BbIBOAbI [151 MOAK/IOHEHUS
BHELLHVX CPeACTB U3MEPEHUS.

[LE.5 Buabl ucnbitaHunii u KOHTpons

[JE.5.1 Kpome npriemMo-cAaTouHbIX Y NEpUoanyeckvx MCTbITaHWiA, NpedyCMOTPEHHbIX B HACTOSILLEM CTaHaapTe,
npeo6pasoBaTeny Takke noasepratoT KBasMhVKaLWIOHHbIM 1 TUMOBbIM MUCMbITaHWAM. [eproAnyHOCTb VCMbITaHWiA, Ync-
no obpa3uos npeobpasosareneii, NoAsepraeMbIX UCMbITaHUAM, W NporpavMma UCTbITaHuii AO/MKHbI COOTBETCTBOBATH
YCTaHOB/IEHHLIM B TEXHUYECKUX YC/OBUSX HA NPeobpa3oBaTe/in KOHKPETHBIX BUAOB U CEpUIA.

[E.5.2 lMopsipok npoBeeHns KBaMchUKaLVOHHbIX mcrbimraHuin — no FOCT P 15.201. Mporpavma ksanvdmkauy-
OHHbIX WCMbITaHUIA AO/MKHA BKIOYATb B CEOS NMPUEMO-CAATOUHbIE Y NEPUOAVYECKVE WCTIbITaHUS MO HACTOSLLEMY CTaH-
[apTy, a Takke UCTbITaH!s Ha YCTOMYMBOCTb K KIIMMATUYECKVIM BHELLHVM BO3AeVicTBytoLLmM chakTopam no MOCT 16962.1.

O6beMm UCTbITaHWiA 1 KOMMYEeCTBO NpeobpasoBatesnieid, noABepraeMbIx TUMOBLIM UCTIbITAHUAM, YCTaHaBMBALOT B
nporpamme, YTBEPXAEHHON B yCTaHOB/IEHHOM nopsake. Coctas 1 06beM UCTIbITaHW JO/MKHbI BbITb AOCTATOUHBIMY /15
OLIEHKN B/IMSIHUA BHOCUMbIX M3MEHEHUIA B KOHCTPYKLMIO M TEXHOMOMMYECKWIA NpOoLLecC Ha napaMeTpsbl NpeobpasoBare-
ne.

[E.5.3 Hannune yCTpOCTB 3alUMTHOTO 3a3em/ieHns (60TOB WM KNeMM /18 NOAKTIOYEHNST 3a3eM/ISOLLEro Npo-
BO/HVKA) W UX KOMIMYECTBO (HE MeHee [BYX) MPOBEPSIOT BU3YaslbHO. [py 3TOM KOHTPO/MPYHOT.

- AOCTYMHOCTb COEAVHEHUS A1 OCMOTpa MpW 3KCn/yaraumm,

- UCK/OYEeHNe BO3MOXHOCTU CamOMpPOU3BO/ILHOTO OcnabneHns coefnHeHNs;

- 3aLLYLLEHHOCTb OT KOPPO3UN.

[E.5.4 Hannune npefynpexgatoLmyx 3HakoB NPOBEPSItOT BU3YaslbHO. 3HaKW A0/DKHbI ObITb HAHECEHbI Ha BCEX
KpbILLKaxX sLLyKa Npeobpasosaresis, 3aKpbiBatoLLVX JOCTYN K TOKOBEAYLLMM YaCTsM.

[E.5.5 9nekTpuyeckoe CONpOTVBEHNE 3aLLMTHOMO 3a3EM/IEHWSI METAIIMHYECKUX YacTeld, AOCTYMNHbIX MPUKOCHO-
BeHWI0. 13MepstoT no MOCT 26567 metogom 103.
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[OE.5.6 MVH/MasbHoe BpeMsl, JOCTaTouHOoe /1S AOCTyNa 06C/y)XMBAIOLLETO NepcoHaia K TOKOBEAYLUWM HacTsIV,
MOZK/MOUEHHbIM K KOHZEeHcaTopam, OnpeaensiioT NyTeM XPOHOMETPaKa BbIMOSIHEHUs onepauuii, HeoBXoaVMbIX A5t
[I0CTyna K yKasaHHbIM TOKOBEZYLUMM YacTam. B xofe VcrbiTaHuii ykasaHHble onepaLyv BbINoMHSET COTPYAHVK UCTbITa-
TE/LHOTO LiEHTPA, VML HEOBXOAUMYHO KBUICMKALIAH.

[E.6 MpaBuna oT60pa 06pas3LoB Ans NOATBEPKAEHNS COOTBETCTBUS

McnbiTaHust Ha NOATBEPXAEHVe COOTBETCTBUSI NpeobpasoBatesieli NPoBoAsAT Ha 06pasLax, 0To6paHHbIX MeTo-
[IOM crlyyaitHoro otéopa no MOCT 18321. npoweAwrx NpyemMo-CAATOuUHbIE UCTbITaHUs. KonMiecTBO 06pasuoB As
VCMbITAHWIA Ha NMOATBEPXAEHe COOTBETCTBUSI NpeobpasoBateseli NPUHAMAIOT He MeHee ABYX. ViCTbiTaHus Heo6xoau-
MO MPOBOANTL HA 06pasLaXx AaHHON KOHCTPYKLMM M3 OfIHOW MapTUM U3rOTOB/EHUS.

57



FOCT P 54800— 2011

Bunbnunorpadus

[ MpaBuna ycTpoiicTBa 3M1EKTPOYCTAHOBOK, YTBEPXAEHbI MVHUCTEPCTBOM SHEPreTUKM
Poccuiickoii depepauym, npukas ot 8 mona 2002 r. Ne 204

2] MpaBuna TEXHUYECKO 3KCryaTauymn 3N1eKTPOyCTaHOBOK MOTpebuTenen, yTeepxae-
Hbl Npyka3oM MuHaHepro Poccum oT 13 aHBaps 2003 1. N9 6

[3] MOT P M-016—2001 MexoTpacneBble npasuia no oxpaHe Tpyaa (npaswunia 6e30nacHOCTY) Mpy akcnya-
(P 153-34.0-03.150—00}  Taumm 31EKTPOYCTaHOBOK

YK621.314:006.354 OKC 29.280
45.060.01

KntoueBble cnosa: npeoGpasoBaTenM nonynpoBoAHUKOBbLIE CU/TOBLIE, )Kel'le3HO,£l'0pO)KHbll7I I'IOABVI)KHOVI cocTas, Xa-
PaKTEPUCTUKN. TEXHNYECKNE Tpeﬁosava, nepunognyeckme ncnbitaHna, npuemMmo-caatovyHble ucnblTaHna, nccneno-
BaTesibCKkne ncnblTaHna, ycnoBua akcnayataunn
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