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BsepeHune

HacTtoswuii ctaHgapT BXoauT B kKomniekc ctaHgapToB FOCT P MCO 8528 «3nekTpoarperatbl reHepa-

TOPHOrO NEPEMEHHOTIO TOKa C MPMBOAOM OT ABUraTe s BHYTPEHHETO CrOpaHusi», BKIKUaloLmuii B cebs cnepyto-
Lue yacrtu:

yacTb 1 — MNpuMeHeHne, TEXHUYECKNE XapakTepucTUkn 1 napameTpbl;

yacTb 2 — [iBuratesiv BHyTPEHHEr0 CropaHus:

YyacTb 3 — ['eHepaTopbl MepeMEeHHOro TOKa,;

YyacTb 4 — YcTpolicTBa ynpaBieHus v annaparypa KOMMyTauOHHas,;

yacTb 5 — 3nekTpoarperarsl;

yacTb 6 — MeTofbl NCNbITAHWUIA;

yacTb 7 — TexHnyeckue faHHble /15 ONMcaHns n pacyeTa,

YyacTb 8 — 3nekTpoarperatbl Manoi MOLWHOCTU. TeXHNYeckne TpeboBaHNA N METOAbI UCMbITAHWIA;
4yacTb 9 — VI3MepeHye 1 oLeHka MexaHN4ecko BnbpaLum

yacTb 10 — M3mepeHue BO3AYLLIHOIO WymMa MeTOLOM OrmbarLeit NoBepXHOCTH;
yacTb 11 — iIntHaMnyeckune cMCTeMbl HENPEPbIBHOMO 3/1IEKTPOCHAGXKEHUS;

yacTb 12 — ABapuiiHble NCTOYHUKM NUTaHWA AN cnyx6 obecneyeHns 6e3onacHoOCTL.
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HALULMWOHANBbHBLIN CTAHAOAPT POCCUWNCKOMWN GELEPALUMN

QJIEKTPOAIPEIrATbl TEHEPATOPHBLIE MEPEMEHHOIO TOKA
C NPMBOAOM OT ABUTATENA BHYTPEHHEIO CrOPAHNA

YacTtb 2

ABuratenu BHyTpeHHEro cropaHus

Reciprocating internalcombustion engine
driven alternating current generating sets. Part 2. Interrnal combustion engines

fNaTtaBBegeHna — 2009—01—01

1 O6nacTb NpUMeHeHUs

HacTosiwuii cTaHgapT pacnpocTpaHseTcs Ha ABUraTein BHyTPEHHero cropaHusi, npefHasHaueHHble 41s
npuvBOAAa reHepaTopoB NepemMeHHOro Toka B aiekTpoarperaTax, nprMeHsieMbIX Ha CyLle 1 Ha Mope.

HacToswwuii cTaHAapT He pacnpocTpaHseTcs Ha ABUraTenin BHYTPEHHETO CropaHusi 0N1eKTpoarperaTos.
1cnosb3yeMbix BaBUaLm nas NpuBeAeHUs B BMKEHNE HA3EMHbIX TPAHCTIOPTHBIX CPEACTB 1 /TOKOMOTUBOB.

Tpe6oBaHus HACTOALLEro cTaHAapTa SABMSOTCS NPUOPUTETHLIMU NPY NPeAbABNEHUN AONONHUTENbHbIX
TpeboBaHWii kK anekTpoarperaTam, HanpUMep, UCMo/b3yeMbIM 4151 06eCNeUeHNs INeKTPo3Heprueit 601bHUL,
BbICOTHbIX 34aHUI U APYTX 06 BEKTOB.

B HacTosLleM cTaHAapTe NpuBeAeHbl 0603HaYEeHUs!, TEPMUHBI M ONpefeNieHNs YacToThl BpalleHUs ABU-
ratesieii BHyTPeHHero cropaHusi, KOTopble UCMOJb3YHTCS 415 NPUBOAA FeHepaTopoB NepemMeHHOro Toka.

HekoTopble MOMOXEHWsI HACTOALLEero cTaHAapTa MoryT 6biTb MCNO/b30BaHbl A8 3/1EKTpoarperaToB
C ApYrMMY TMAaMU NepBUYHbIX ABUraTeneid, HanpuMep NapoBbIMU ABUTATENSIMN.

2 HopMaTuBHbIE CCbINKN

B HacTosilem cTaHfgapTe UCMOb30BaHbl CCbISIKU HAa cneayoLlme cTaHaapTbl:

MCO 3046-1:2002 TlopluHeBble ABUraTenn BHYTPEHHEro cropaHus. Xapakrepuctnkn. Yacto 1. CtaH-
AapTHble yCN0BKA Y06 BbSABEHHbIE MOLLHOCTb, Pacxog Ton/mBa u CMa3oyHoro macna

MCO 3046-4:1978 TllopLuHeBble ABUraTenIn BHyTPEHHEro cropaHus. Xapakrepuctukun. Yacte 4. Perynu-
poBaHue 4acToTbl BpalleHus

MCO 3046-5:2001 TMMopLluHeBble ABUraTenIn BHYTPEHHEro cropaHus. Xapakrtepuctuku. Yacte 5. Kpy-
TWUNbHbIE KonlebaHus

MCO 8528-1:2000 leHepaTopHble aneKkTpoarperarbl MEPEMEHHOro ToKa C NopLUHeBbIMY ABUraTeNAMun
BHYTPEHHero cropaHus. YacTb 1. [pyMeHeHre, HOMUHaNbHbIE 3HAYEHUSA 1 paboune xapakTepucTukm

MNCO 8528-5:2005 leHepaTopHble afekTpoarperarbl MEPEMEHHOr0 TOKa C NOpLUHeBbIMY ABUraTenamm
BHYTPeHHero cropaHus. Yacte 5. FeHepaTopsl

3 O603Ha4YeHuss, TepMUHbI 1 onpeaeneHns

3.1 O603Ha4yeHusn
B HacTosiWem cTaHaapTe NPUMEHEHbI cnegytole 0603Ha4YeHus.

n — yacToTa BpalleHus aBuratens BHyTPEeHHero cropaHus (engine speed), MUH-1;

n, — HOMUWHanbHasa YacTtoTa BpaleHuns (declared speed), MUH-1;

ndk  — vacToTa BpalleHus npu nycke (firing speed), MUH-1

N> — MakcMManbHas fonyctumas yactota BpaueHnmsa (maximum permissible speed), MuH ;
na — yacToTa BpallleHus npu YacTuyHol Harpyske (partial-load speed), MuH-1;

N3paHne opuymnanbHoe
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n,, — vacToTa BpalleHuns Ha xonoctom xogy (declared no-load speed), MuH-1

n MM — MUHMManbHas YyCToluMBas yacToTa BpalieHuss Ha xonoctom xopy (lowest adjustable
no-load speed), MuH-1;

nt Ta* ~ MakcumasbHaa ycToiumBasi 4yacTtoTa BpalleHuss Ha xonoctoM xogy (highest adjustable
no-load speed, in revolutions per minute), MuH-1;

ndt — yacToTa HacTpOMKM YCTpPONCTBA OFpaHMYeHUss 4acToTbl BpaleHus (setting speed of
overspeed limiting devices), MUH-":

na0 — yactota cpabaTbiBaHWA YCTPONCTBA OrpaHUyYeHns 4acToTbl BpallieHusa (operating speed
of overspeed limiting devices), MuH-";

75  — OTHOCMTEeNbHBbI AnanasoH ycTaBky YacToThl BpaweHus (related range of speed setting). %;

Ant  — AnanasoH ycTaBku YacToTbl BpaleHus (range of speed setting), MUH1;

An* a0 — HWXHWI [guanasoH ycTaBkM 4acToThl BpauweHusi (downward range of speed seetting),
MWUHIT,

SYV> — OTHOCUTENbHbIA HWKHWUIA  AManasoH  ycTaBkM 4acToThl BpauweHus (related downward
range of speed setting), %;

Ant D — BepxHWii AnanasoH ycTaBku YacToTbl BpaleHus (upward range of speed setting), MuH-1;

Sna Y — OTHOCUTENbHbI BEPXHWIA Auanas3oH ycTaBku 4acToTbl BpalleHus (related upward range
of speed setting), %;

wn — CKOpOCTb M3MEHEHUs1 yCTaBK/ YacToTbl BpalweHus (rate of change of speed setting), c-';

8nly, — Hak/IOH perynsaTopHoil xapaktepuctuku (speed droop). %:

Acna, — OTK/IOHEHMEe XapakTepucTukn ckopocTb/MowHOCTL (speedfpower characteristic devia-
tion), %;

P — MOLLHOCTb ABuratens (engine power). kBT;

Pa — (hakTnyeckas MoLWHOCTb ABuratens (actual engine power). kBT;

P, — HOMWHanNbHas MolHocTb ABuratens (declared engine power). kBT;

t, — Bpems cpabatbiBaHuA (response time), c;

pTB  — cpefHee ahpekTuBHOe faBneHne (brake mean effective pressure). kMa;

Vs — o6beMm unnuHapa asuratens (sweptvolume of the engine), cm3.

3.2 TepMuHbI N onpeaeneHus

B HacToslweM cTaHfapTe NpUMeHeHb! creaytowme TEPMUHbI C COOTBETCTBYIOL UMW ONnpeaeneHnsaMu:

3.2.1 HOMMHaNbHasA YacToTa Bpal,oHMA N YacToTa BpalleHMst Npyu HOMUHAIbHOM MOLLHOCTH, COOT-
BETCTBYIOLLass HOMWHa/IbHOMY 3HaYeHWNI0 YacTOTbl BpaLleHns a/1ekTpoarperara.

3.2.2 yacToTa BpalweHnsa npu nycke nu\ YactoTa BpalleHus, KOTOpPYy Heobxoammo obecneunTtsb C
NMOMOLLbIO BHELUHETO UCTOYHMKA SHEPTUX, HE3aBUCUMO OT CUCTEMbI NoJauu TONIMBa, YToObI ABUraTe b Havan
paboTaTb OT COCTOSIHUS NOKOSI B peXMMe caMonoaAepX1MBatoLLLErOCs BpalleHus.

3.2.3 MakcumManbHas gonyctumas yactota BpalieHus ntax: YactoTa BpalleHus ABuUratenst Huxe
npefenbHOro 3HayeHusl, yCTaHOB/IEHHOTO M3roToBUTeNneM Ans obecnevyeHns 6e3onacHocTu (CM. npumeva-
Hue 11 pucyHok 3).

3.2.4 yacToTa BpalleHVs Npyn YacTOTHOW Harpyske N YcTaHOBMBLUASACS YacToTa BpaleHus gsurare-
Nnsi anpu pabote gsuratens. % HOMUHaNIbHOM MOLLHOCTK

a=100-1.
P,

Hanpumep, npun 45 % mowyHocTn a =45 (CM. pUCyHOK 2).
Onsa=45

noeni, =i AL S - °4OKTE "

CooTBeTCTBYOLLME 3HAYEHNA HOMUHA/IBHOM YacTOTbl BPALLEHUA U YACTOThbl BPALLLEHUS NPU YacTUYHOM
Harpyske onpegensoT Npu HeM3MEeHHON yCcTaBke 4acTOTbl BPaLLLEHUs.

3.2.5 yacToTa Bpal,eHus Ha X0/10CTOM xoA4y n /. YacToTa BpalleHus asuratens 6e3 Harpysku npu
ycTaBKe 4acTOTbl BpalleHWsl, aHafIorMYHOl HOMVUHA/IbHON YacToTe BpalleHus nr

3.2.6 MUHMMaNbHaA ycTonymMBasa yacToTa BpaleHns Ha XonocTom xogy nt mn MuHumansHas vac-
TOTa BpaLleHns Ha X0N0CTOM XOAY, KOTOPYI0 MOXHO YCTaHOBUTbL C MOMOLLbIO perynsaropa.

3.2.7 makcMmanbHas ycTolunBas 4yacToTa BpalleHWs Ha XO0N0CTOM xofy nt Tax: MakcumarnbHas
yacToTa BpaLleHWs Ha X0N10CTOM X0AY, KOTOPYH MOXHO YCTaHOBUTb C MOMOLLbIO perynstopa.

3.2.8 yacToTa HacTpoOWKy ycTpolicTBa OrpaHMYeHNs 4YacTOoThbl BpaLleHns na s

YacToTa BpaleHusa geuratens, npy KOTOpoW HavymHaeT paboTaTb YCTPOWCTBO OrpaHUYeHns YacToTbl
BpaLLeHuns (CM. pUcyHok 3).

2
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3.2.9 yacToTa cpabaTbiBaHNA yCTpPO/CTBA OFpaHMYeHNs 4acToThbl BpaleHus na o Yactota Bpatye-
HWA aBUraTens, Npu KOTOPoi ANs 3afaHHOM YacTOTbl HACTPOLKM NpoucXoanT cpabaTbiBaHe OrpaHnunTens
4acTOTbl BpaLlleHus (CM. NpuMeYaHne 2 1 pucyHok 3).

3.2.10 oTHOCKTE/bHbIV gMana3oH yCTaBku YacTOTbl BpalwleHums iV : [lnana3oH ycTaBkM 4acTOThl BpaLye-
HUS, BblpaXXEHHbI B MPOLEHTaX HOMUHA/IbHON YacTOThbl BpPaLLEHUS

nn, = -100.
n,

3.2.11 AManasoH yCTaBKM YacTOThbl BpaweHus nna duanasoH Mexay MakcuManbHOW v MUHUMaIbHO
YyacToTaMu BpallleHUsi Ha X0/I0CTOM XoAy

an. =ng.—n

3.2.12 HWKHUI AnanasoH ycTaBKM 4acToThbl BpaleHnsa Jinado Juana3oH Mexzay 4acTtoToii Bpaue-
HUS1 HA XOI0CTOM X0y U MUHUMa/IbHOM YCTONUMBOI YacTOTOl BpaLleHus

&:-ncr ni N

3.2.13 OTHOCUTE/bHbI HUXHUI AMana3oH ycTaBKM YacToTbl BpalleHus ind ao. HWKHWt guanasoH
YCTaBKM YaCTOThl BPALLEHMUS, BbIPaXKEHHBIN B NPOLIEHTAaX HOMUHA/BHOI YaCTOThI BpaLlleHns

n..-n, 100
n.

3.2.14 BepxHUii Anana3oH ycTaBKM 4acTOTbl BpaweHusa ana  [uana3oH mexay MakcMMasbHOM
YCTONUYNBOI HACTOTO BpaLLEHNSI HA XOI0CTOM XOA4Y M HacTOTOlM BpaLLeHNs1 Ha X0/I0CTOM X004y

up= T, nu. _ nxr
3.2.15 OTHOCUTENbHbI BEPXHUIi Anana3oH ycTaBKu 4acToThl BpalieHus St op: BepxHuii AnanasoH
YCTaBKN 4aCTOTbl BpalleHus, Bblpﬂ)KEHHbIVI B npoueHTax HOMWHAa/IbHO YacTOoThI BpauieHna

an. ., lOP-

3.2.16 Temn M3MEHEeHUs yCTaBKM YacTOThbl BpalleHus um CKOpOCTb U3MEHEHUS YCTaBKM YacToThl Bpa-
LWEeHVsI NpY ANCTAHLMOHHOM YNpaB/ieHUM, BbIPaXEHHAsA B NMPOLEHTAX OTHOCMTENIbHOTO Auana3oHa ycTaBKu
4acToThbl BpaLLEHNs B CEKYHAY

v n'eaa fI |'Cp
n f
3.2.17 avanas3oH HacTpoiiku: [Ananas3oH 4acTOoTbl BpalleHMs, B KOTOPOM MOXET OblTb yCTaHOB/IEHA
yacToTa HacCTPOWKM YCTPOCTBA OrpaHNyYeHUs YacTOTbl BpaLLeHNs.

MpumeuvaHuns

1 MpepenbHas YyacToTa BpalleHUs — MakcuMmalsibHas pacyeTHas 4acToTa BpaljeHns, KOTOPY ABuUratefib MoxeT
noagfepxusatb 63 pucka NnoNy4ynTb NOBpexXaeHne

2 [lnA KOHKpPeTHOro ABUratens yactota cpabaTbiBaHMA 3aBUCUT OT NOJIHOV MHEPLWUW 3NeKTpoarperata uKOHCTPYK-
LUN CUCTEMBI 3alyMTbl OT NPEBbIWEHUA JOMNYCTUMONR HaCTOThl BPaLLEHNS.

3 100 kMa» 16ap.

3.2.18 Hak/IOH perynaTopHOli xapakTepucTukm 5n, N PasHoCTb MeXay HOMWHa/IbHOM YacToTol Bpa-
LLIeHNA Ha X0N0CTOM X0y W HOMWHA/IbHOM YacTOTOl BpalleHWs NpM HOMUHAbHOM MOLLHOCTU AN MKCUpo-
BAHHOW yCTaBKW 4acTOTbl BpaleHus (CM. pUCYHOK 1). Bbipaxaemas B NpoLeHTax HOMWHaNbHOWN 4YacToTbl
BpalleHus

3.2.19 OTKNOHEeHWe XapaKTepUCTUKN YacToTa BpalleHNnaYMOLWHOCTb [&),MakcumanbHoe OTK0-
HeHWe OT NUHeNHON XapakTepucTUKM KPMBOW YacToTa BpalleHWs/MOLHOCTL B AMana3oHe MOLLHOCTel oT
X0N0CTOr0 X0Aa A0 HOMWHA/IbHOTO 3HAYeHNS, BbipaXXEHHOEe B NPOLEHTax HOMUHAbHON YacTOThbl BpalleHns
(cm. pucyHoK 2).

3.2.20 xapakTepucTuka 3aBMCMMOCTU YacToTa BpalieHMa/MowHOCTb. KpuBasa 3HayeHuid yctaHo-
BMBLUECA 4acTOTbl BPaALLEHUA B Anana3oHe MOLLHOCTER OT XO/10CTOro Xofa A0 HOMWHA/IbHOIO 3HaYeHus B
3aBUCYMOCTU OT HArpy3Kkun geuratens BHyTPEHHEro cropaHus (CM. pucyHku 1 m 2).
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3.2.21 Bpemsi cpabaTbiBaHus t: Mepuos BpeMeHU Mexay MOMEHTaMU Hadyana paboTbl ycTpoiicTBa
OrpaHMuYeHnsi YacToThl BpalleHus 1 cpabatbiBaHMeM ABuraTens BHyTPEHHero cropaHus.

P — MOWHOCTb ABUraTENN: 0 — YacToTa BpalleHUs ABUTATENsA: B — BEPXHWUIA ANANa3OH YCTaBKM Y4acTOTbl BpalleHUs. £ — HUKHUNA
Avanas3oH ycTaBKW 4acTOThbl BpauleHuUAa, C — Anana3oH ycTaaku 4acTOoTbl Bpauw,eHusa: T— Xapaktepuctuka 4actorta BpaLIJ'eI/II/Iﬂ‘MOLI.{-
MOCTe.; 2 — NpeAenbHOe 3HaYeHNe MOLWHOCTH

PucyHok 1 — [lnanasoH ycTaBKW YacTOTbl BpalleHusa

P — MOLWHOCTb ABUTaTensa; N — 4vacTtoTa BpaweHna aosuratena; a — OTK/IOHEHUE XapakTepucTnku 4yacrtorta apaLLlEHVIﬂfMOLL\HOCI'b,
> — fnHellHas XapakrepucTuka YyactoTa BpalW eHnsa.'MOLHOCTh; 2 — XapakTepucTtuka yactoTa Bpalw,eHnAalblowHOCTh

PUCYyHOK 2 — OTKNOHEHWE XapakTepuCcTUKN 4acToTa apal,eHns/MOLWHOCTL OT IMHERHOTO rpaduka
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f— Bpems. /1 — yacToTa BpaleHus BUTaTeNa: a — 4acToTa HACTPOIKM YCTPOMCTBA OTPAHUYEHUS H4acTOThl BpalieHus. b — yacTtoTa
cpabaTbiBaHMs yCTPOCTBA OFPAHMYEHUS YAcTOThl BpalleHUsA, C — MakcuManbHas JonycTumas yactota BpaweHus, d — npegenbHas
yacToTa BpalleHus, e — AnanasoH HacTpoiiku

PucyHok 3 — Tunosas KpuBasi CKOPOCTU, UAMIOCTPUPYIOLW asi MPEeBbIWEHNE YacTOThl BpalleHna geuratens

4 [lononHUTeNbHble TpeboBaHUSA

4.1 [Buratenun BHYTPEHHEro cropaHus, npefHasHayeHHble AN1A NPUBOAA reHepaTopoB MepemMeHHoro
TOKa Ha 60pTY CYZ10B 1 B NPUBPEXHBLIX COOPYXKEHMAX, LO/KHbBI COOTBETCTBOBATL ONOIHUTE bHLIM TPEBOBAHN-
AIM, KOTOpPbI€ JO/MKHbI ObITb YCTAHOB/IEHbI MO COTNIACOBAHUI0 MEXAY U3rOTOBUTENEM U 3aKa3UMKOM.

[lna anekTpoarperatos nepeMeHHOro Toka, npefHasHayeHHbIX 415 paboTbl C HecTaHAapTHbIM 060pyf0-
BaHVeM. JoNo/IHUTe bHble TPe60BaHNA B K&XA0M C/lyyae [0/KHbI 6bITb COrnacoBaHbl MeXAy N3roToButenem
1 3aKa3ymKoM.

4.2 Tlpu Heo6X0AMMOCTYM BbINOMHEHNSI 0COBbIX TPpEeGOBaHUii M06LIX APYTUX OpraHoB (HanpuMep, opra-
HOB MHCMEKLMU UNN 3aKOHOAaTe IbHbIX) 3aKa3uvK JOMKEH yKa3aTb JaHHbIi opraH 4o pasveLleHus 3akasa.

[Lpyrue pononHutenbHble Tpe6OBaHWA AOMKHbI OblTh COrMacoBaHbl MeXAy W3roToBUTENleM W 3akas-
YMKOM.

5 O6uwmre xapakTepucTunku

5.1 XapakTepuUCTUKN MOLLHOCTHU

5.1.1 O6wue TpeboBaHus

MowHOCTb Ha Bany ABuratens BHYTPEHHero cropaHvs (TOpMoO3Has MOLLHOCTb — MO0 OnpefeneHunto
MCO 3046-1) He06x04MMO BbIOUpPaTh C yYeTOM:

a) 3NeKTPUYecKoi MOLLHOCTH, yKa3aHHOW 3aKa3unukoMm;

6) 3NeKTpuYecKoin MOLWHOCTHN, NOTPe6IAEMON He3aBUCUMbIM BCOMOraTeibHbIM 060pyA0BaHNEM (CM.
NCO 3046-1);

C) NoTepb 3/IEKTPUYECKOI MOLLHOCTU B reHepaTope nepeMeHHOoro Toka.

Takke He06X0ANMO YUNTbIBATbL BHE3aNHOe N3MEHEeHWe MOLLHOCTY BCNEeACTBME NOABMAEHUS AONOMHU-
TeNbHOW Harpysku, HanpyMep npu Nycke aNeKTpoABuraTens, KOTopoe BAVAET Ha BbIXOAHbIE XapakTepucTuku
ABuUratens BHyTPEHHero cropaHvs 1 reHepartopa nepeMeHHOoro Toka.

MN3roToBuUTENb JO/MKEH YUNTbIBATH 0COBEHHOCTU NOAK/IOYAEMOl Harpy3ku u pacnonaratb MHopmaLm-
el 0 BO3MOXHbIX BapuaHTax NoAKIIYeHNs Harpy3ok y 3akasuumka (notpebutens).
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5.1.2 MowHoOCTb

MoLLHOCTb ABUraTens BHyTPEHHEro CropaHus fosxHa OblTb ykazaHa U3rotoButenem gauratens B cooT-
BeTCTBUM Cc TpeboBaHuAMu NCO 3046-1.

5.1.3 3kcnayaTtaumMoHHas MOLWHOCTb

3KcnayaTauMoHHY MOLLHOCTb BUraTens BHYTPEHHero cropaHusi onpeaensioT B COOTBETCTBUM C Tpe-
60BaHMAMU MICO 3046-1 c yuyeToM chakTMHeCKNX YCOBUIA aKCnyaTauun anekTpoarperara (cm. MCO 8528-1),
ocobeHHoCTeli ero NpUMeHeHns, HOMMHa/IbHOM MOLLHOCTW 3neKTpoarperata u MOLWHOCTU, NoTpebnsemol
N06bIM CyLLLECTBEHHLIM HE3aBMUCUMMbIM BC/IONOMOratesibHbiM 060opyaoBaHuem (cm. NCO 3046-1).

[na obecneyeHnsi rapaHTMPOBAHHOIO 6ecnepeboliHOro aHeprocHabXxeHns notpebuTteneli Heo6xo4MMo,
4YTOGbLI NPY NOAKIYEHNMN BCEX OAHOBPEMEHHO paboTatoLmx Harpy3ok hakTnyeckas MOLWHOCTb ABUraTens He
npesbillana 3Ha4eHns aKCnayaTauroHHOR MOLHOCTY. iBUraTenlb BHyTPEHHEro CropaHnsa fo/mkeH obnagatb
[0NONHNTENbHON MOLHOCTBIO 4718 06ecneyenHuns ero paboTel Npu NnepexofHbix npoueccax. He gonyckaetcs
MCnonb30BaTh A/15 3TOr0 MOLWHOCTL neperpyskun no NCO 3046-1.

5.2 OCHOBHble XapakTepucTukun Asuratens BHyTPEHHEro cropaHus

M3rotoBuTens guratens fo/MmKeH COOOLWNTb N3roTOBUTENIO 3/1EKTPOArporaTos cneayoLme 0CHOBHbIe
XapakTepucTukun gsuratens:

a) HOMWHaNbHY MOLWHOCTL No MCO 3046-1 1ycnoBusa akcnayaTauuu;

6) HOMMWHasbHYIO YaCTOTY BpaLLeHus;

B) pacxofpbl TOM/IMBaA M CMA304HOro Macna npu HopMasbHbIX YCI0BUAX akcnayataumm no MCO 3046-1.

OCHOBHbIe XxapakTepucTuku, ycTaHaBNnBaeMble N3roToBUTeNeM ABUratens, A0/MkHbI 6biTb 4OCTATOUHbI-
MW 4119 TOF0.4TO6bI U3rOTOBUTENbANEKTPOArperara u ero3akasyvk Moriv caenatb BbIBOA 0 BOSMOXHOCTU Npu-
MeHeHUs ABuraTesns B COOTBETCTBYHOLLMX YCNOBUAX.

[insa oueHkn BO3MOXHOCTY paboTbl fBUraTens B yCN0BUAX aKCMyaTauuy anekTpoarperara (B 4acTHOCTH,
npv Habpoce Harpyskn) He06X0ANMO BbIYUCIUTL cpeaHee 3ahdhekTUBHOE AaBneHune pTe, klMa, KoTopoe Heob-
X04MMO ANS LMNNHAPOB ABUratens npy pabote anekrTpoarperata ¢ HOMUHa/IbHLIMW MOLLHOCTbLIO U YacTOTOM
no coopmysne

rae K = 1.2+105415 yeTblpexTtaktHoro gsuratena n 0,6 105— ans AByXTakTHOrO.

5.3 PeXum 4acTU4HOI Harpysku

3akasunk Jo/mMKeH ObiTb YyBEAOM/IEH O TOM. YTO MPOAO/HKUTENbHas paboTa gBuratens ¢ YacTUYHON
Harpy3skoii BAMseT Ha ero HafeXHoCTb 1 pecypc.

MN3rotoBuTenb ABuratens 4o/HKeH COO6LWNTb N3rOTOBUTESIO 3/1eKTpoarperata MUHUMasbHY0 Harpysky,
npu KOoTopoii fonyckaeTcs AnuTenbHan paboTa gsuraTens 6e3 cyLLeCTBEHHbIX YXYALLEHWIA.

Mpu HeobxoanmMocTU paboTbl 3neKkTpoarperaTa ¢ Harpyskamu, MeHbLVMU MUHUMAsIbHOrO 3HayYeHus,
N3roToBUTE b ABUTATENA [O/MKEH NPUHATL PELLIEHKE 0 BO3MOXHOCTY paboTbl ABUraTesns C TakuMM Harpyskamm
W. ecnim HeobxoANMO, faTb PpeKkoMeHAauun 1 NPeasioXnTb COOTBETCTBYIOLWME MEPbI, KOTOPbIE A0/KHbI 6bITb
MPUHATI.

6 XapaKkTepucTuUKM 4acToTbl BpalieHus

6.1 O6wue TpeboBaHNSA

Bbl6Op cMCTEMbI yNpaBneHnus asuratenem BHYTPEHHEro CropaHnsa AO/HKEH OCHOBbLIBATLCA Ha yCTaHo-
BMBLLUXCA 1 NEPEXOAHbIX XapakTepnCcTKax 4acToTbl BpaLLeHUs, yKa3aHHbIX 3aKa34ynMKoM. V3roToBMTeNb 3fiek-
Tpoarperara jo/KeH rapaHTMpoBaTb, YTO cUCTEMA YNpaB/ieHUs, COrlacoBaHHas C U3roToBMTeIeM ABUraTens,
COOTBETCTBYET 3asiB/IEHHLIM TPEGOBAHUAM.

MpumevyaHune 4— O6wue Tpe6GoBaHNA K PEryNISTOPOM YacTOThbl BpalieHUss U yCTpoiicTBaM 3awuTbl OT nNpe-
BblLWEHNA YAaCTOThl BpaleHna yctaHosneHbl B NCO 3046-4.
OGO3HBYEHWS. TEPMUHbI M ONpefeneHns XxapakTeprcTUKUBCTOTLI BpalleHusa NpuBeAeHbl B pasgene 3.

6.2 Tunbl perynaTopoB YacToTbl BpaLLLEHUS, MICNOMIb3YEMbIX B 3/1eKTpoarporarax

6.2.1 TMponopuunoHanbHbli (P) perynatop

MponopuunoHanbHbIM PEryNATOPOM ABASETCA TaKO peryaTop YacToThbl BPaLleHns, y KOTOPOro KOppek-
TupyloLLee BO3AeNCTBUE yNpaBIsAioLLEro CUrHana NponopLVoHanbHO M3MEHEHMIO YACTOThI BpaLleHns. V3ve-
HeHVe 3/1IeKTPUYECKON Harpysku npuBOAMT K W3MEHEHWMI0 4YacToTbl BpaLLeHWs ABuratens BHYTPEHHero
cropaHus.

6
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6.2.2 MponopunoHanbHO-nHTErpanbHbli (Pl) perynatop

MponopunoHanbHO-UHTErpasibHbIM PEryaTOpoM ABASETCSA Takol NponopLMOHanbHbIA perynsatop, y
KOTOPOro KOppekTupyloLLee BO3AeCTBME YNPaBAAIOLWEro CUrHana HaABuratenb BHyTPEHHEro cropaHns 3aBu-
CUT TakKXe OT U3MEHEHWSA YacTOThbl BPaLLeHNs BCNeACTBUE N3MEHEHNA Harpysku ABuratens, 06ycnoBeHHOro
N3MEHEeHNeM 3N1eKTPUYECKOW Harpy3ku reHeparopa nepeMeHHOro Toka. I3MeHeHrne 4acToTbl BpaleHns ocy-
LLLeCTB/IAT N0 MHTETPaNbHOMY feACTBUIO.

Mpy ncnonb3oBaHWMKM 3TOTO TUMA PErynATopa M3MeHeHWe 3/1eKTPUYECKOn Harpysku, kak npaBuio, He Npu-
BOAUT K U3MEHEHMIO YAaCTOTbI BpPaLLEHUs.

[na obecneyeHnss BOIMOXHOCTU NapasienbHoi paboTbl a/ieKTpoarperaTtos NPONOPLNOHaIbHO-NHTET -
panbHbIi PErynaTop AO/MKEH Takke paboTaTb Kak NPONopLMOHabHbIA PErynaTop, ecnm He npesycMoTPeHo
[OnoNHUTesNIbHOE ynpasneHne pacnpegeneHmem Harpysku.

6.2.3 MNponopynoHanbHO-NHTOrpanbHO-AUcepeHyansHblii (PID) perynatop

MponopunoHanbHO-NHTErpanbHO-gud epeHLmanbHbIM PEryaisaTopoM ABAAETCA TakoW MNponopLmo-
Ha/lbHO-MHTErpanbHbI PerynaTop, y KOTOporo BO3AeNCTBME ynpaBAsoLWLero curHana 3aBMcuT OT CKOPOCTH
N3MeHeHUs1 YacToThl BpalleHus (auddepeHunpyollee fgeictene). Npu nCnonb30BaHMKM 3TOTO TUNA PErynaTo-
POB U3MEHEHWEe 31eKTPUYECKO Harpy3kun He NPUBOANT K U3BMEHEHMIO YACTOTbI BpaLleHus.

[Onsa obecneyeHnss BOIMOXHOCTY napannenbHoin paboTbl aNieKTpoarperatos NpoONopLaoHabHO-NHTer-
panbHO-AnchhepeHymanbHbI PerynsaTop 4O/HKEH Takke paboTaTbk Kak NPONOpLMOHabHbI pPeryasatop, ecnu
He NpefyCMOTPEHO AONONMHUTENIbHOE YNpaBneHne pacnpegeneHmem Harpysku.

6.3 TlpumMeHeHne perynaTopoB YacToTbl BpaleHuns

6.3.1 O6wue TpeboBaHusa

O6Lwwme TpeboBaHNS K NPUMEHEHMNIO PETYNISTOPOB YacTOThl BpalleHus npusegeHsl B MICO 8528-1.

6.3.2 OagnHo4yHasa paboTa

B 3aBMCMMOCTM OT Tpe6GoBaHWil K perynnpoBaHunto, 06ycnoBAeHHbIX NPUMEHEHNEM 3neKTpoarpserara,
ponyckaetcs ucnono3osatb P, Pl u PID perynatopsl.

6.3.3 MapannenbHas pabota

6.3.3.1 P perynsatop ucnonb3ywT AN 3/eKTpoarperatoB knaccoB npumeHeHns Gl un G2 (cm.
MCO 8528-1. pasgen 7).

6.3.3.2 Pl perynsitop ucnonb3ytoT A/151 3/IEKTpoarperaToB Knaccos npumeHernns G1—G4. Ecnv gaHHbIi
perynatop 6yAeT Mcnosib30BaTbCA B M3OXPOHHOM pexvme, TO HEOBXOAMMO YCTaHOBUTb [LOMNOSHUTENbHOE
YCTPOWCTBO pacnpefenieHns Harpysku.

6.3.3.3 PID perynatop ncnosnb3yoT Takke Kak perynatop Pl gns anektpoarperaTtos K1accoB NpumeHe-
HMA G 1—G4. HO C yNyuLLEeHHO NepexoHol xapaKkTepucTuKol. Ecnv AaHHbI perynatop 6yeT ucnonb3oBaTb-
CA B W30XPOHHOM pexumMe, TO HeO6XOAMMO YCTaHOBUTb AOMOMHWTENIbHOE YCTPONCTBO pacnpegeneHvs
Harpysku.

7 Tlpnem Harpysku gsuratesieM BHYTPEHHEero cropaHus

7.1 O6wwme TpeboBaHusA

Pexum nprnema Harpysku gpuratenem BHyTPEHHEro cropaHuns rnaBHbIM 06pa3oM 3aBUCUT OT TUNa cucTe-
Mbl NOAauu Bo3ayxa B 30Hy ropeHus (cm. MCO 8528-1. nogpasgen 14.2).

M3roToBuTeNb 3N1EKTPOarperaToB AO/HKEH YUNTbIBATb UCNOMb3YEMbI PeXUM Nprema Harpyskm gsurate-
leM BHYTPEHHEro cropaHns ureHepatopom (cM. pucyHku 6 n 7 NCO 8528-5).

7.2 OBuratenb 6e3 TypboHagayBa

B asuratens 6e3 TypboHagaysa BO3ayx noctynaet 6e3 Hagdysa (eCTeCTBEHHOE BCacbliBaHWEe) UK
HarHeTaeTcs nof faBfieHneM € MOMOLLbIO KOMIPeccopa ¢ MeXaHNYeCKUM NPUBOAOM. MakcMasibHO BO3MOX-
HbIA HAGPOC Harpy3ku A5 Takoro Asuratens Ao/HKeH 6biTb paBeH ero akcnayaTalnoHHON MOLLHOCTU.

7.3 ABuratenb c Typb6oHagayBOM

Basuratenec typboHagnyBom BO3AyX HarHeTaeTca nNof AasneHnem typboHarHetarenem, npuBognUMbIM
B IBMXXEHWE BbIX/IONHLIMW razamu. N Takux gBurateneii 3HaueHve HabpacbiBaeMO Harpy3sku onpegenstoT
no cpeaHemy ah(PeKTUBHOMY AaB/IEHNIO PTE COOTBETCTBYIOLLEl/i TOPMO3HON MOLLHOCTMW.
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8 KonebaHusa n wym

8.1 KpyTunbHble konebaHus

[Buratenb BHyTPEHHEro CropaHuns co3faeT KpyTuibHble KoflebaHus Bo BCell CMCTeMe BasioB 3n1eKTpoar-
perata. TpeboBaHUSI K KPYTWU/bHbIM KoMle6aHusAM pABuratesnieli BHYTPEHHEro CropaHusi yCTaHOB/IEHbI B
MNCO 3046-5.

MN3rotoButenb feuratenein [O/MKeH NpefocTaBUTb U3rOTOBUTENIO 3NeKTpoarperatos Heobxo4umyto
nHdopmaLmio, KoTopas No3BOMNT 06ecneymnTb X HafeXHYI akcnayaTauuio. MNpu pacueTe KPYTUIbHbIX Kosle-
6aHwuii anekTpoarperaT fO/KEH paccmaTpmBaTtbes B uenom (cMm. NCO 8528-5).

8.2 JlnHeiHble konebaHnsa

[Buratenb BHYTPEHHEro cropaHus cosgaeT nHelHble konebaHus, KoTopble 4eCTBYIOT Kak CTPYKTYp-
Hble koniebaHnsa Ha Kopnyc, OCHoBaHWe, MydTy U reHepaTop NepemMeHHOro Toka.

Mpn Heo6XoAMMOCTU WU3TOTOBUTENb [BUraTens [O/HKeH COO6LWUTbL U3rOTOBUTENI0 3neKkTpoarperara
XapakTepucTrkn NNHeHbIX konebaHuii. Mpu pacyeTe NuHelHbIX kKonebaHuii anekTpoarperart cnegyeT pac-
cmatpusarth B Lenom (cm. NCO 8528-5).

8.3 llym

Mo 3anpocy “3roToBUTENA 3M1eKTpoarperata U3rotToBuTesb ABUrartesis BHyTPEHHEro CropaHus AOSHKeH
COO6LWMUTL XapakTepucTuku wyma (cm. NCO 8528-5).

9 Tennosoii 6anaHc

M3roTtoBuTens BUratens BHyTPEHHEro CropaHuns fo/mKeH NpefoCcTaBUTbL M3roTOBUTENIO 31eKTpoarpera-
Ta cnefyoLine xapakTepucTukM TenoBoro 6anaHca (4719 MeCTHbIX YC/T0BUNA).

- Temnepatypy oxnaxAeHus gBuratens BHyTPEHHEro CropaHuns, CKOpoCTb NOTOKa, a Takxke TemnepaTypy
oxnagutens (macna, Bo3ayxa);

- Temnepartypy BbIX/I0MHbIX Fa30B, CKOPOCTb NX MOTOKA;

- pacceuBaHue, NyTem U3nyyeHus Tenna.

10 BnyckHaa u BbiMyCKHaA CUCTEMBbI

MN3roToBuTenb ABUraTens BHyTPEHHEro CropaHuns AO/MKEH NpefoCcTaBnTb M3roTOBMTENIO 3/1eKTpoarpera-
Ta He06X0A4UMbIe AaHHble N0 coCTaBaM BO34yXa W BbIX/I0MHbIX ra30B.

MN3roToBuUTENb 3NEKTpOArperata Ao/HKeH yUnTbIBaTb OrpaHMYeHns No NoTepsM AaB/eHNs, yCTaHOBeH-
Hble N3roTOBUTENIEM BUTaTENS BHYTPEHHEr0 CropaHns:

a) BTpybGax, 0TBEPCTUAX, YCTPONCTBAX OTKPLITUS UK DMNbTPaLUM CUCTEMbI BO34yXx006ecneyeHmns Bu-
ratens BHyTPEHHero cropaHus;

6) B Tpybax, rywmnTensx nap. 415 BbIX0MHbIX ra3os.

11 Ycnosuga nycka

Ecnu nyck gBuraTensi BHYyTPEHHEFO CrOpaHWs LO/MKEH MPOBOAUTLCA MpU CNeLutnyecknx yCcrnoBusx,
YCTaHOB/IEHHbIX 3aKa3uMKOM 3fieKTpoarperata Wi U3roToBuTenemM (Hanpumep, Npy HW3KOKM TemnepaType
OKpyXatoLeii cpefpl), N3roTOBUTESb ABUTATE/S BHYTPEHHEr0 CTOPaHUs A0/IXEH NPeA0CTaBUTb U3rOTOBUTESIO
3fiekTpoarperarta fjaHHble, XxapakTepusyiolme Nyck ABUraTe st Npu ykasaHHbIX yC0BUAX, U peKoOMeHAaLmm no
MCMOIb30BaHMIO OMOTHNTENbHBIX CPeACTB, KOTOPbIE A0NYCKAETCS NCMO/Mb30BaTh.

12 Tonnueo, cMa3ouHble MaTepuasnbl U oxnagutesb

Mpy He06X0AMMOCTH N3TOTOBUTESb 3N1EKTPOArperaTa Ao/HKeH corfacoBaTh C U3roToBUTENIEM ABUraTens
BHYTPEHHEro cropaHvs xapakTepucTuki TONAMBa, CMasku 1 OXnaauTens, Kotopble 6yayT UCMONb30BATLCA B
npoLecce akcnayarauum anekTpoarperara.

M3roToBuTENb ABUTATENSA BHYTPEHHErO CrOpaHuNs JO/IXEH NpeAoCTaB1Tb M3roTOBMTEIO 31eKkTpoarpera-
Ta TeXHWYecKne AaHHble peKOMeHAyeMbIX TOMNBA, CMa304HbIX MaTepMasioB N OxnaguTens.

Oco60e 3HaYeHNe UMEeIOT CriefyloLLne XapakTepucTky Tonmea:

a) NAoTHOCTb (Kr-m-3),

b) BA3kocTb (H ¢ m 3);

C) TennoTBOpHas CNoCO6HOCTb (KAX);
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d) ueTtaHoBoe umcno:

e) cofepxaHue BaHaANEBbIX, HATPUEBLIX, KBAPLIEBbIX 1 @NIOMUHNEBBIX OKCUA0B (%);
f) 4NA BbICOKOBA3KOro TonaMBa — cogepxaHue cepbl (%).

13 3HauyeHua nokasaTteneil CUCTEMbl perynnpoBaHus

3HaueHnA nokasareneil CUCTEMbl PEryIMpoBaHns NpueefeHsl B Tabnvue.

Tab6nuya — 3HayeHUsA nokasaTeneii cMCTEMbl perynmpoBaHunsa

3HaueHve Ansa knacca NPUMEHEHUN 3M1eKTPOoABUraTens

EanHuua
MokasaTenb O603HaveHne
nsmepeHusa
Gl G2 G3 G4
OTHOCUTENbHBIA HWKHWIA
AvanasoH ycTaBKM 4acToTbl % -(2.5 + B1,,)
BpaLieHuns
OTHOCUTENbHbIV BEPXHWUIA
AvanasoH ycTaBkM 4acToTbl Bn* up % +25
BpauieHmns cnmne
CKOpOCTb M3MEHEeHUs yc-
Vn c OT10,2p1801
TaBKM YaCTOTbl BpaleHus
HaknoH xapakTepucTuku o
nn,, % He 6onee 8 He 6onee 5 He 6onee 3
perynstopa

11 CUM — no cornacoBaHUiD MexAay M3roToBUTeNemM u notpebutenem.
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MpunoxeHune A
(cnpaBo4HoOe)

CBefileHna 0 COOTBETCTBUN CCbINTOYHbIX MeXAyHapoaHbIX CTaHAapTOB
HauMOoHa/NbHbIM CTaHAapTam

CBe/leHNA 0 COOTBETCTBUM CCbITOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HalWOHaNbHLIM CTaHAapTaM MnpuBejeHbl B
Tabnuue Al

Tabnunya Al

0O603HaueHme CCbIIOYHOro

OGo3HauYeHne 1 HauMeHOBaHNe COOTBETCTBYIOLIENO HaLMOHa/IbHOMO CTaHAapTa
MeXAyHapofHO cTaHaapTa

NCO 3046-1: 2002 FOCT P 52517—2005 (MCO 3046-1—2002) [Buratenun BHYTPEHHEro cropaHus
nopwHesble. Xapaktepuctukn. Yacte 1. CTaHfapTHble UCXOAHbIE YCNOBUA, 06BbABNEH-
Hbl€ MOLWHOCTb, PACX0OAbl TONINBA ¥ CMA304YHOro Macna MeToabl UCNbITAHWIA

NCO 3046-4:1978 .

NCO 3046-5:2001 FOCT P WUCO 3046-5—2004 [ABuratenn BHYTPEHHEro CropaHus MopLiHeBble.
Xapaktepuctuku. Hactb 5. KpyTunbHsele konebaHusa

NCO 8528-1:2000 FOCT P NCO 8528-1—2005 3nekTpoarperaTtbl reHepaTopHble NEPEMEHHOIO TOKa C
NpuBOAOM OT ABWUraTens BHyTPEHHEro cropaHusa. YacTtb 1. MpumeHeHne, TeXHUYeCKue
XapakTepucTukn n napameTpbl

MNCO 8528-5:2005 FOCT P NCO 8528-5—2005 3nekTpoarperaTbl reHepaToOpHble NepPeMeHHOro Toka ¢
npuMBOAOM OT ABUraTeNA BHYTPEHHEro cropaHus. YacTb 5. dnekrpoarperatsbl

+ COOTBETCTBYHWL NI HALMOHA/bHbIA CTAHAAPT OTCYTCTBYET. OpUrnHan MexayHapoAHOro cTaHaapTa HaxoAuTCs B
depepanbHOM WHOPMALMOHHOM (POHAE TEXHUYECKUX PEFTAMEHTOB W CTAHAAPTOB
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YK 621.311.28:006.354 OKC 27.020 E62 OKT1 33 7500
337800

KntoueBble cnoBa: ABUratesib BHYTPEHHETO CrOpaHUsi, MOLLHOCTb, YacToTa BpalLeHUsi, XxapakTepucTuku, Ton-
NnBO, TeNI0BOI 6anaHc
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