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Mapametpsbl ABUraTenei, HOMEHKIATypa KOMMIEKTYOLWMX, rabapuTHbie pasMepbl M Macca,
YCTaHOBJIEHHbIE B KaTasore MoryT 6biTb 13MeHeHbl 6e3 yBegoMieHus.

Bca TexHuueckas uHpopMaumusa AencTBUTENIbHA TONIbKO NOC/Ie NMCbMEHHOrO NOATBEPXKAEHUS
UsrotoButens.
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1. CTPYKTYPA YCJTOBHOIO ObO3HAYEHWA ;M

1.1 YcnosHoe o603HaveHue anekTpoasuratenen cepum AYP

1 2 3|45 6 7 8 9 10 11|12 13| 14 15 16
AOYP |100f L | A | 4 | Y3|-|IM2081|-| 1 |-(TOB|-|1C| 1| 2 |-| T [02500|-| 1 |-/ 001
Ne Kop, 0603HaueHus Pacwudpoeka koaa 0603HaueHus
nons
1 | O6o3HaueHue cepumn AOYP
fabaput (-BbICOTa OCU BPALLEHUS B MM)
YCTaHOBOYHbBIM pa3Mep No AauHe S,M,L

A, B, C, D - (no3unumns MoxeT OTCYTCTBOBATD)
2p=2,4,6,8,10,12

no NOCT 15150

no FOCT 2479

Yumcno nontocos

Knumatnyeckoe UcnonHeHue

OCHOBHbl€ CBOUCTBa

2
3
4 | [InvHa cepaeyHuKa cTtatopa
5
6
7

MoHTa)KHOEe UCNONIHEeHUE

«1»- naTymMkm TeMnepaTypHow 3awmTbl 06MoTku ctatopa (PTC)
«2» - ATYUKM TEeMMNepaTypHOWM 3aLmTbl 0OMOTKM CTAaTOpa U
AaTumKu TeMnepatypbl nogwunHmkos (Pt100)
«3»- 0aTYUKM TEMMEepPaTypHOM 3aLWmTbl 0BMOTKM CTAaTOpa U
QHTMKOHAEHCATHbIM nogorpes 06MoTkM cTaTtopa
«4» - naTYNKM TEMNEePaATYPHOM 3aLWnTbl 0OMOTKM CTaTopa,
QHTUKOHAEHCATHbIM NOAOrPEB M AATYMKM TeMMepaTypbl
NOALIMNHUKOB

McnonHexue «5» - natymnkm Temnepatypbl 06MoTKM cTatopa (Pt100) un
no TepmMo3alumre NOALWMMNHUKOB
«6» - naTYMKM TeMnepaTypbl 06MoTkM cTaTopa (Pt100),
NOALUMMNHUKOB M QHTUKOHAEHCATHbIN NoaorpeB 06MOTKK
cTaTtopa.
«7» - naTymMkm Temnepatypbl 06MoTkM ctatopa (Pt100) u
QHTUKOHAEHCATHBIN NOoAorpeB
«8» - 0aTYMKM TeMnepaTypHOM 3aLWmTbl 0OBMOTKM CTAaTOpa U
AATYMK TemnepaTypbl 06MoTkM cTatopa (Pt100).
«9» - AaTYMKM TeMNepaTypHOM 3alLmTbl 06MOTKM CTaTopa U
AaTumKku TeMnepatypbl 06MoTkum ctatopa (Pt100) B kaxaom
dase.

No3nLUMa MOXET
OTCYTCTBOBATb

-

cneuuasbHbleé CBOUCTBA

«O0» - nBUraTenn c CaMOBEHTUNALMEN;

«B» - nBuratenu C NpMHyaMTENbHON BEHTUASALMEN;

«[AB» - npuratenn c gatynkoM obpatHowm ceasu (nanee - 10C)
W MPUHYOUTENbHOW BEHTUNALMEN;

9 KoHcTpyKkTMBHAs MOAMdUKALIS «TB» - aBUraTenu ¢ 31eKTPOMarHUTHLIM TOPMO30OM U
nsurarens NPUHYOUTENBHON BEHTUNSLMEN;

«T» - gBUraTeNn C NPUCTPAUBAEMBIM 3/IEKTPOMArHUTHbIM
TOPMO30M;

«TOB» - peuratenu c Topmo3soM, JOC 1 NnpuHyanTENbHOM
BEHTUNAUMEN.
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;M 1. CTPYKTYPA YCJTOBHOIO OBO3HAYEHWS
MpopomkeHue “YcnoBHoe 0603HauYeHMe anekTpoasuratenei cepum AQYP”
o
S Kop, 0603HaueHus PacwudpoBka koga 0603HaueHUs
nong
MCnonHeHHe 3neKTPOMAarHUTHOro «2C» - 3neKTpOMarHuUTHbIM TopMo3 1<MT/MaB<1.5
«2[1» - 3N1eKTPOMarHuUTHbI TOPMO3 C YBEIMYEHHBIM
10 TOopMO3a
- TOPMO3HbIM MOMeHTOM MT/Mgg > 1.5
é[ «1E» - TOpMO3 No TeXHNYECKOMY 3aJaHut0 (aanee- T3)
'§ JononHuTenbHoe UCNONHEHME «X» - OTCYTCTBME OMUMM
& 3NEeKTPOMarHMTHOro TopMo3a «1» - C KOHTpONEM cpabaTbiBaHuS
11 v «2» -C py4HbIM PaCTOPMaXXMBaHUEM
lﬁ“ «3» - C KOHTPONEM CpabaTbiBaHWA U PYUHbIM
¥ pacTopMaxKMBaHMEM
[+2]
YcnosHoe 0603HaueHue ,l‘;’ «1» - 24 B DC;
12 HanpsLKeHWs NuTaHus Topmosa | @ | «2» - 220 B AC (4epes BbinpsiMuTeb);
: «3» - 380B AC (yepe3 BbinpsiMUTEND)
Tun curnana JOC % «T» -TTL 5B,
13 . & | «H» -HTL 10-308B,
a ::)r «R» - pezonbaep 7B 8-10k[,
g E | «S» - sin/cos 1B
~ & | «Z»-[10CnoT3
@ 5
5[ Paspewatowas © | «00000-20000» uMnybCOB/06OPOT
14 cnoco6HocTb 40C E
=
& McnonHeHue y3na &’ «1» - BCTPOEHHbI 3N1eKTPOBEHTUNATOP
'§[ NPUHYAUTENBHOM BEHTUASLMM EBM 1~ 230 + 10% B 50 Iu;
a «2%» - BCTPOEHHbI 3N1EKTPOBEHTUNATOP
e EBM 3¢~ 400 + 10% B 50 I;
15 a «5%» - BCTDOEHHbII 3/1EKTPOBEHTUNATOP
E Zhiell-Abegg 3¢~ 400 + 10% B 50 I;
g «3» -BEHTUNATOP C NPUBOAHBIM 3NEKTPOABUIaTENEM TUMA
¥ AM unu aHanornyHbIM.
Kog, LONONHUTENbHOM MOAMbUKALMM «001-999» - cnyxuT ang o6o3HaveHns T3, N0 KOTOPOMyY
16 (MHAMBUAYabHbIE CBOCTEA) W3roTaBNWUBAETCS ABUraTeNb.
Mpuceansaetca Npounssogutenem
* - no3nunn NpUCYTCTBYHOT TOJIbKO B YKA3aHHbIX MO,EI,I/ICI)MKaLI,MﬂX
1.2 Mpumep 0603HaUYEHMS NPOAYKLNN:
- AIMP200L6 Ha HanpskeHne 380 B vactotom 50 Iy, ncnonHeHme no cnocoby moHTaxka IM1081,
C I'IpMHy,EI,l/ITeJ'IbHOﬁ BeHTl/I}'IFILI,I/Iel;i N MHKpEeMEHTa/IbHbIM 0ATYNKOM 06paTHOﬁ CBA3UN C BbIXOOHbIM
curHanom 5 B TTL, 2500 nHkp/060poT, CO BCTPOEHHbIMM B 0OMOTKY CTaTopa AaT4MKaMu
TEMHepaTypHOIZ 3aWnTbl, KNIMMATUYECKOIro NCNoJHEHUS Y2 npn UX 3aKa3e U B OKYMEHTAL NN
APYrnx n3nenunn:
Oeuratens AIYP200L66Y2-IM1081-1-B-T02500-5, 380 B, 50 T
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2. ONUCAHWE OBUTATENEN ;ﬂ%

2. ONNCAHWME OBUTATE/IEN

2.1 Ha3zHauyeHue

JNeKTpoABMraTeNIn aCUHXPOHHbIE C KOPOTKO3aMKHYTbIM POTOPOM 0OLLEr0 HAa3HAYeHUS,
yactoTHo-perynupyemble A[IYP (B fanbHenLWweM «aBuratenmy), npeaHasHayeHol s pabotsl B
COCTaBe OAMHOYHOIO U (MNIM) rPYNNOBOro YaCTOTHO-PEeryanpyemMoro 31eKTponpueoaa unm ot
cetTu nepemMeHHoro Toka B pexxuMme S1-S9 no NOCT P 52776 vactotbl 50 Iy, m 60 L.

2.2 OxnaxkaeHune u BEHTUNALUSA

lNpuMeHsTCa cneayowme cnocobbl oxnaxaeHns asuratenen no IEC 60034-6:

e C He3aBucumon BeHTunsumen (IC416) ong pabotbl B LUMPOKOM AMANa30He YacTOTbl BPALLEHMS.
e C camoBeHTunsiumen (IC411) c orpaHUYeHHbIM AMANA30HOM PEryiMpoBaHUS UAN/U CHUXKEHUEM
MOMEHTA NPU YMEHbLUEHWN YACTOTbl BPaLLEHMS.

e C ectectBeHHbIM oxnaxaeHuneM (1C410) — ona paboTbl C LUIMPOKMM AMAMNA30HOM peryimpoBaHus,
Mpy YCNOBUM HEBO3MOXHOCTU NMPUMEHEHUS APYIMX CMOCOO0B OXNAXKAEHUS.

lNpumeyaHue - B HacTosILLEM KaTanore He yKa3aHbl TEXHUYECKME MapaMeTpbl ABUratenen C TMnom
oxnaxaenus 1C410.

2.3 KnuMatmyeckoe UCNOJSIHEHUE M YCNOBMS SKCMTyaTaumum

2.2.3.1 HoMuMHanbHble 3HAYEHUS KNMMATUYeCKNX PaKTopoB Ans Asuratenen rabapmtos

132-315 MM npwm 3kcnnyataumm B pabouem coctosHum - no NOCT 15150 gna nspenuit Buga
KnuMMaTuyeckoro ucnonHenmsa Y3,Y2, XJ12, T2*.

2.3.3 M3rotoBneHue aBuratenen MHbix Knumatuyecknx ncnonHenunin no NOCT 15150 tpebyet
NpeaBapuTENbHOMO COrNacoBaHuUs ¢ M3rotosutenem.

~[lpu 3kcnayamayuu dsueameneli KIUMAMuU4ecko20 UucnosHeHus T2 npu memnepamype
okpyxaroujeli cpedsi naroc 50 0C ux HOMUHALHAS MOWHOCMb CHUXaemcs Ha 10%.

2.3.4 [iuratenu npefHasHavyeHbl 4N9 3KCAAyaTauMm B HEB3PbIBOOMACHOM Cpefe, He coaepyKallen
arpeccMBHbIX ra30B, pa3pyLIAKLLMX METAbl U U30/ISLMIO, HE HACbILLEHHOM TOKONPOBOASLLEN
Mblbi. MakCcMManbHOE 3Ha4YeHMe 3anbIIEHHOCTM OKpyXKatowen cpeabl He 6onee 100 Mr/m3.
2.3.7 HoMMHanbHasa MoOLWHOCTb 06ecrneymBaeTcs B AJIMTENIbHOM pexxuMe paboTbl Npu TeMnepaTtype
40 °C v BbicOoTe Hag ypoBHEM Mops He 6onee 1000 m.

Mpu akcnnyaTaumnmn Ha BbicoTe cBbiwe 1000 M Harpyska Ha ABuratesb AO/MKHA BbITb CHMXKEHA
cornacHo Tabnuue 1.

Tabnuua 1

BbicoTa Hapg, ypoBHEM MOp4, M 1000 {1500/2000/2500/3000|3500/4000/ 4300
KoadpduumeHT nsmeHeHns MoLHoOCTH, KH 1 1096/0,92/0,88/0,8410,79/0,75| 0,72

2.3.8 [lpu npeBbllleHMM 3HAYEHUIM pabouyert TemnepaTypbl OKpyXatuwen cpeabl (BO34yXa)
paBHou nntoc 40°C, HOMMHaNbHAas MOLLHOCTb ABUraTenen OoMKHa OblTb CHMXKEHA Ha 5% npwu
NOBbILWEHMM TeMnepaTypbl Ha Kaxable 50°C. MakcuManbHas TemnepaTypa OKpyXKatoLien cpeapbl
Mpu1 3KCNayaTauMmn He [o/kHa npesbiwaTb 60°C.

2.4 KOHCTpYKTUBHbIE UCNONHEHUS ABUraTeNen no Cnocoby MOHTaxa, UCMONHEHME KOHLA Bana
YcnoBHble 0603HaYEHMS MOHTAXHbIX UCNONHEHMI B cooTBeTCTBUM € TOCT 2479 cooTBeTcTBYIOT
Tabnuue 2.
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gﬂ% 2. ONNCAHWME OBUTATEJIEN

Tabnuua 2

[@abaput gBuratens KOHCTPYKTMBHbIE MCNOMHEHMS MO CNOCOOY MOHTAXa

315* IM1001, IM2001

280 IM1001, IM2001, IM3031, IM3011

250 IM1081,IM2081, IM3031, IM3011

225 IM1081, IM2081, IM3031, IM3011

200 IM1081, IM2081, IM3031, IM3011

112,132,160, 180 IM1081,IM2081, IM3081

56-100 IM1081, IM2081, IM3081,1M2181, IM3681

* Ilo cozanacosanuto ¢ U3zomosumenem dsuzamesiu MOHMAxHo20 ucnosHeHus IM2001 mozym
ycmaHaseueamscs 8 coomeemcmeuu ¢ MOHMAxHbIM ucnosiHeHuem IM3011.

KoHupl Banos asuratenen sbinonHsaotca no FOCT 12080 u umeroT nasbl nog, wnoHku no NOCT
23360. puratenn noctaBasoTca co WnoHKoMn. AnmHbl wnoHok oteeyatoT FOCT 23360 (DIN EN
50347-2003).

Mo TpeboBaHuio lMoTpebutens asuratenn Moryt ObiTb M3roTOBAEHbI C ABYMS KOHLUAMW Bana
(BO3MOXHble KOHCTPYKTMBHbIE MOAMMUKALMM - NO COrNACOBaHUIO C M3rotoButenem), a Takxe ¢
KOHMYecknmm koHuamm sanos no MOCT 12081.

MNepenaBaeMas MOWHOCTb AN BTOPOro KOHUA Bana - no 3anpocy. Obuwasa Harpyska obomx
KOHLIOB BaNna He A0/1KHA 6biTb 60/blEe HOMUHANBHOM AN OAHHOIO ABMraTensl.

PoTopbl aBuratenen 6anaHCMpyoTCa AMHAMUYECKM C MONYLIMOHKOMN.

lMpumeuanue - Bce u3denus Hacaxcueaemeole Ha 6adn dsuzamens (wkue, My¢pma u m.d.),
Heobxo0uMo QUHaMu4ecku 6aaaHcuposams ¢ NOSYWNOHKOLI.

2.5 CreneHb 3awmThl IP
CreneHb 3awmTbl guratenen |P54 no NOCT 17494.
o TpeboBaHuto MNoTpebutens BO3MOXHO M3roTOBNEHWE ABUraTeNen CO CTeneHbto 3awmnTbl IP55.

2.6 YpoBeHb BO3AENCTBMS BHELIHUX MeXaHNYeCKnX haKTopoB
[pynna MCNONHEHUS MO MEeXaHMYECKMM BHELWHMM BO3gencTeyrowmM @paktopam M1 no FOCT
17516.1.

2.7 YpoBeHb BUOpaLmMm U LIyMa ABUraTenemn.

2.7.1 JonycTuMbIM ypoBeHb BUOpaUnKn ONS OABuraTene COOTBETCTBYET KaTeropmm «A» no FOCT
P M3K 60034-14 (tabnuua 3).

BO3MOXHOCTb M3rOTOBMEHMS 3NEKTpoABUraTener C ypoBHeM Bubpalmu, COOTBETCTBYHOLLEM
kaTeropum «B» no MOCT P M3K 60034-14 (tabnunua 3) ytouHante y N3rotosutens.
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2. ONUCAHWE OBUTATENEN

MM

Tabnuua 3
KaTtero- BbicoTa ocu BpaleHmsa H, Mm.
pus 56<H<132 H<280 H> 280
MalwnHbl |Kpennewne g, 606 ckopocts, MM/c | BUBPOCKOPOCTb, MM/C | BUBPOCKOPOCTb, MM/C
Ynpyroe 1,6 2,2 2,8
A
Xectkoe 1,3 1,8 2,3
. Ynpyroe 0,7 1,1 1,8
XKectkoe - 0,9 1,5

lMpumeyanue - [paHuyHas yacmoma nepexoda om subpocmeuweHusl K subpockopocmu 100y,
2.7.2 TpepenbHbI ypoBeHb WyMa Asuratenein cootsetcTBytoT TpebosaHuam TOCT P 53148.

2.8 TpeboBaHMs K Nnpeobpa3oBaTento 4acToTbl.

B KauecTBe MCTOYHMKA MUTAHMS OOSIXKEH MCMONb30BaATLCA Npebpa3oBaTenb YacToThl (panee - MNY)
MCMONb3YHOLMIA NPUHLMN LWMPOTHO-MMMYIbCHOM MOAYASLMM C YAaCTOTOM KOMMYTALMUKU HE MeHee
2 klu. PekoMeHayemas yacTtota KOMMyTaumumn He 6onee 5-8 kI,

KoaddUUMEHT MCKAXKEHMS CUHYCOMOANbHOCTM TOKa mnpeobpasoBaTtens 4acToTbl
HOMUWHanbHOM Harpy3ke Ki < 0,05 (TOCT P 52776).

MNpu nopmbope [NY cnepyetr paccMaTpuBaTb KOHKPETHbIE peEXWMMbl paboTbl, CTaTUyeckme u
OAVMHAMUYEeCKMe Harpysku 3neKTponpuBofda, B TOM uucie anga obecnevyeHus neperpysok
ABUratens B npeaenax KpaTHOCTU MAKCMMASIbBHOrO MOMEHTA, UCTOYHUK NMUTAHUS LOMKEH ObiTb
paCcCYMTAH HA NOBbILEHHbIE TOKM, COOTBETCTBYHOLUME STUM Neperpyskam.

Honyctumaga amMnauTtyga MMMNyNbCOB HAMPSHXKEHWS HA 3aXMMax ABWUraTens B 3aBUCMMOCTM OT
BPpEMEHM HapacCTaHMs MMMy/AbCa He OO0/MKHA MpeBbiWaTb 3HAYEHMM, YKA3aHHbIX B pasgene
9 TOCT P M2K/TC 60034-17.

2.9 HanpsxeHue 1 yacrora.

HanpsaxeHnne nutanusa 380 B, vactota nwutawwero HanpsxeHusa 50, 60 Tlu.
Mo TpeboBaHuto [loTpebutens M™oryt ObiTb NOCTaBNEHbl 3NEKTPOABMIaTENM HA Apyrue
CTAHOAPTHbIE HANPSKEHUS.

npu

2.10 U3onsuma n neperpeB 06MOTKH
[lBuratenu B CTaH4APTHOM MCNONHEHUN UMEKOT Knacc mlonsumm F.
MNpeBbiweHne Temnepatypbl 06MoTkM no NOCT P 52776 nna knacca nsonauum F.

3. KOHCTPYKLMA OBUTATENEN

[lBuratenn umeeT MOAY/MbHYH KOHCTPyKUMIO. HeobxoamMMas KOHCTPYKTMBHAS MoauduKauus
LOCTUrAKOTCA 33 CYET YCTAHOBKM U KOMOWMHMPOBAHWUS AOMOMAHUTE/bHBIX MOAY/IeM Ha OCHOBHOM
(6azoBow) mogenu.

CTaHuHa, WKTbI U KPbILLKM NOAWUMHUKOBbIE M3rOTAaBAMBAKOTCA U3 YyryHa , aIlOMUMHMEBOrO CNaBa
WK CTanm.
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;ﬂ% 3. KOHCTPYKLIMA OBWUTATENEN

Kopnyc u Kpbllwka KOpOOKM BbIBOAOB - NUTble K3 aNlOMWUHMEBOrO CNiaBa MW YyryHa.
[MaHenb KOpobKM BbIBOAOB - NPeCCOBaHHas M3 NaacTMacchl.

PoTOp - KOPOTKO3aMKHYTbIM, COCTOUT U3 WMXTOBAHHOMO CEPAEYHMKA M3 3NEKTPOTEXHUYECKOM
CTanu, 3aIMTOr0 AJIIOMUHMEM M HANPECCOBAHHOIO Ha Bas.

BeogHoe ycTponcteo asuratenen - K-3-11 unmn K-3-1 no TOCT P 51689.

BesogHoe ycTpoKcTBo obecneuymBaeT BO3MOXHOCTb 3aKpenjeHus MeTannopykaBoB C
NOABOAALLMMM NPOBOAAMM U Kabener ¢ 060104KOM M3 NaaCTMKa.

Mo TpeboBaHuto [MoTpebutens asuratenn MoryT 6biTb 3rOTOBNEHbI C MHBIMW BUAAMM BBOLAHOTO
YCTPOMCTBA.

3.1 KoHCTpyKTMBHbIE MOAMDUKALMM

[lBuraTenu n3roTaBnMBaKTCA Cnefywmx MoanduKaLmi:

- C camoBeHTUNaumen - mogudukaumsa «Ox» (puc.l);

- C TOPMO30M,3HKOAEPOM U NPUHYAUTENbHOM BEHTUAAUMEN — MoanduKkaumns «TAB» (puc.2).
- C 3HKOAEPOM U NPUHYAUTENIbHON BeEHTUNAUMEN — Moandukauma «OB» (puc.3);

- C 2/IeKTPOMArHUTHbIM TOPMO30M U CaMOBEHTUNAUMEN - MOOUDUKALUA «T» (puc.4);

- C NPUHYAUTENBbHOW BEHTUNALMEN — MoanduKauma «B» (puc.5);

- C TOPMO30M U NPUHYAUTENBHOM BEHTUNSIUMEN — MoanduKaumns «TB» (puc.6);

No TpeboBaHuio MNoTpebutensa aBmuratenn MoryT ObiTb M3rOTOB/IEHbI UHBIX MOAMMDUKALIUA.

/{mﬂﬁ E 1
B

Puc.1 Puc. 2
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Puc. 3 Puc. 4

AT l\] B
| ﬂ | |

i | ¢
U = U

Puc.5 Puc. 6

3.2 XapaKkTepucTMKn TemMnepaTypHoOm 3aLmnTbl 0OMOTKM CTAaTOPa, LATYMKOB TEMMNEPATYPbI
0O6MOTKM CTaTOpa M NOALMMNHUKOBbIX Y3/10B.

3.2.1 Tun BCTpOoeHHOM TeMnepaTtypHon 3awmutbl - TP 211 no TOCT 27888.
B aoBuratenax B KayectBe AATYMKOB TeMMEpaTypHOM 3aLLMTbI, CIYXKAWMUX AN aBapUMAHOIO
OTKJIOYEHMS ABUraTens, UCNonb3oBaHbl TepmoaaTumkm Tuna SNM.145.ES wan aHanormyHble
No napameTpaMm, BCTPOEHHble B Kaxayw ¢a3sy OOMOTKM  cTatopa W COeAMHEHHble
nocnenoBaTesbHo.

B KauyecTBe cMCTeMbl ynpaBieHUs MOryT ObiTb NpUMeEHEHbI tobble YCTPOMCTBA TeMMNepaTypHOW
3aLUKTbI, NO3BONSOLLME OTKIOYMUTDL CUNOBYIO Lienb ABUraTeNs npu CONpOTUBAEHUN Lenu

www.anpe.p@ )




lﬂ% 3. KOHCTPYKLIMA OBWUTATENEN

TepMOAaTYnKkoB, pasHoM (1650-4000) Om. Bpems cpabaTtbiBaHM yCTPOMCTBA TeMNepaTypHOM
3aLLMTbI NPU AOCTUXKEHUM LEMNblo AATYMKOB YKA3aHHOIO COMPOTUBAEHUS AOMKHO ObITb He
6onee 1 cekyHApbl.

3.2.2 To TpeboBaHU0 NOTpebUTENs ABMUraTeNN TakxKe MOryT OblTb YKOMMNIEKTOBAHbI
AATYMKAMM TeMMepaTypbl NOALMMHUKOBBIX Y3/10B - TepMonpeobpa3oBaTeniMn CONpOTUBNAEHMS
TC034-PT100.A2.20 ¢ HCX PT100, nnan aHanormyHbiMun, BCTPOEHHbIE B KaXXA,blIM
NOALWWNHUKOBBIN y3er.

TepmonpeobpazoBaTtenun CONpOTUBAEHNS UMEIOT IMHENHYIO 3aBUCMMOCTb CONPOTMBIEHUS OT
TeMMepaTypbl ¥ NO3BOJISIOT KOHTPOMPOBATL TEMMNEPATYpy NOALWMMNHUKOB BO U3bexaHue
BO3HUKHOBEHMS aBAPUNHbBIX CUTYaLUMN.

B KauecTBe yCTpOMCTB KOHTPO/IS TeMMepaTypbl NOALWMAHUKOBBIX Y3/10B MOTyT BbITb
MPUMeEHeHbl ABYXKaHasbHble u3Meputenu tuna 2TPM1 unu aHanornyHble, No3BonsoLme
perMcTpupoBaTh TeMnepaTypy NOAWUNHUKOBBIX Y3/10B MO MOKa3aHUIM
TepMonpeobpaszoBaTenern CONPOTUBEHUSI.

3.2.3 [lo TpeboBaHM0 NOTpebUTENs ABUraTesb TakKe MOXET ObiTb YKOMMIEKTOBAH AATYMKOM

TemMnepaTypbl 0BMOTKM cTaTopa - TepMonpeobpasosaTtenem conpotmsneHuns TC0143-PT100
MAM aHANOrM4YHbIM. Pabounii auanasoH uamepseMbix AaT4MkoM TemnepaTyp ot MuHyc 50°C no
natoc 250°C.

TepmonpeobpasoBaTtent CONPOTUBAEHUS UMEET JIMHENHYHD 3aBUCUMMOCTb COMPOTUBAEHUS OT
TeMnepaTtypbl M MO3BONSET KOHTPOAMPOBAaTb TeMnepaTypy 06MOTKM CTaTopa BO M3bexaHue
BO3HWKHOBEHMS aBAPUMHBIX CUTYaLMMN.

B kauyectBe yCTpPOMCTB KOHTPONS TemnepaTypbl 0OMOTKM CTatopa MOryT ObiTb MPUMEHEHDI
OOHOKaHanbHble u3Meputenu Tuna TPM1 uan aHanornyHble, NO3BONSIOLLME PErUCTPUPOBATD

TeMnepaTtypy o6MOTKM CTaTopa No Noka3aHusM TepMonpeobpa3soBaTenein CoOnpoTUBAEHMS.
3.3 JNeKTpOMarHMTHbIM TOPMO3

TopMo3a npenHasHayeHbl A1 OCTAHOBA U YAEPXKAHUA POTopa ABUraTens, Nocie OTKIYEHUS
nuTaHua asuratens. Mo TpeboBaHuto [loTpebuTens asnekTpoMarHWTHble TOPMO3a MOryT
MOCTaBAATLCS C CO C/IEAYHOLWMMM ONLUAMMU:

- perynupoBka (YyMeHbLUEHWE) TOPMO3HOrO MOMeHTa A0 50 % oT HOMUHANbLHOrO;

- MUKpONepeKYaTeb KOHTPONS CpabaTbiBaHMS;

- YCTPOWCTBO PYYHOTO pacToOpMaXkmnBaHus;

- AaHTMKOH/AEHCATHbIM NOLOrpeBaTe/lb TOPMO3HOIO AMCKA.

BCTpoeHHbIM MUKponepeknyaTtenb CAYXKWUT OS5 KOHTpons cpabaTbiBaHWs TOpMO3a M Ans
3aLUMUTbl OT MEXAHUYECKMX MOBPEXIEHMIA, BOSMOXHbIX, HanpuMep, Koraa ABuraTeNb HauMHaeTt
BpallEeHKWe [0 TOro, Kak cpaboTaeT TOpMos.

YCTpOICTBO pYYHOro pacTOpMaxkKMBaHUS MO3BOMSIET MPUXKaTb SKOPb TOpMO3a K Kopnycy
TOopMO3a 6e3 NoAaum HamnpsXKeHUs Ha 3MEKTPOMarHuT TopMo3a.

lMpumeyaHue - 3a OonosHumenvHoli uHgopmauyueli No NOOKNOYEHU U 3Kcnayamauyuu
aHMUKOHOeHcamHbix nodoz2pesamesneli mopmosa U MuKponepekawyamesneli KOHMponas
cpabameoieaHus cnedyem obpauiamosca K U32omosumernto.
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JNeKTPOMArHUTHbIM TOPMO3 B 3aBMCMMOCTM OT MCMNOMHEHMS MOAKIKYAETCS B LEMb
MOCTOSIHHOTO TOKa HanpskeHneM 24 B nnbo B Lenb NepeMeHHOro ToKa HanpskeHUem:

- 380 B 50 Iy, yepe3 oaHO-NoNynepuoaHbli BbinpsiMUTENb (BXOAUT B KOMMNEKT NOCTABKM);

- 220 B 50 Iy yepes3 aByx-nonynepuoaHslii BbinpsiMUTENb (BXOAUT B KOMMNEKT NOCTABKMW).

3.4 Y3en npuHyanTENbHOM BEHTUNSALUU

Y3en npuHyauTenbHOM BEHTUAALMU NpeacTaBnseT cobon CBapHOM KOXYX U3 JIMCTOBOM CTanu
CO BCTPOEHHbIM 3N1EeKTPOBEHTUNATOPOM.

TexHnuyeckne xapakTepuUCTUKM SNEKTPOBEHTUNATOPOB NpUBEAEHbI B Tabnuue 4.

Tabnuua 4
labaput Hanpsi»keHue, B+10% YactoTa, L, Tok, A NHOM, P1, Bt
ABUraTens | U CxeMa CoeanHeHUS 06/MUH

56,63 1d. 230 50 0,12 2550 19
71 1d. 230 50 0,12 2650 19
80,90,100 1. 230 50 0,32 2800 45
112,132 400Y 50 0,16 2800 53
160 400Y 50 0,23 2550 150
180 400Y 50 0,35 2630 180
160, 180 380Y 50 1,37 1370 370
200, 225 400Y 50 0,32 1410 120
200- 315 380Y 50 2,23 1350 750
225 400Y 50 0,35 1360 180
250 400Y 50 0,42 1350 223
250, 280 400 A 50 0,47 1280 280
280 400 A 50 0,52 1360 260
400 A 50 1,59 1325 820

400 A 50 1,45 1330 790

315 400 A 50 1,05 1360 540
400 A 50 1,1 1330 585

400 A 50 2,4 1280 1200

3.5 [Jatunk obpaTHOM CBS3M

B kauyectBe pgaTtyuMkoB 06OpaTHOW CBSA3M YCTAHABAMBAKTCA O0OOLWENPOMbIWAEHHbIE
MHKpeMeHTanbHble 3HKoaepbl JINP158, JINP276, Leine-Linde cepuun 500, Lika cepumn | n gp.
Takxe aBuraTenn Moryt KOMMNEKTOBATbCS CNneuuanbHbIMU MHKPEMEHTANbHbIMU 3HKOLEPAMM
ONS TSHKenblX ycnosuit akcnnytaumm: Leine-Linde cepun 800, Hubner OG nnn HOG, Lika cepum
C. YKasaHHble 3HKOAEepbl XapaKTepu3ykTCa LWWUPOKUM TeMnepaTypHbIM AMana30HOM
NPUMEHEHUSs, CTeneHblo 3awmnTbl IP65 M BbICOKMM YpOBHEM YyAapHOM M BMOPALMOHHOM
MPOYHOCTM.

www.anpe.pd 11
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Mo TpeboBaHuio [loTpebuTens BO3MOXHO KOMMAEKTauMs [ABUraTenen 3HKogepamMu Co
cneumanbHbIMM TUNAMKU BbIXOAHbBIX CUMTHANOB: aBCONKOTHLIMW OAHO- U MHOrOOB0POTHLIMU
3HKOJEepaMu, pe3osibBepaMu, TaXxoreHepaTopamm u ap.
3.6 MoawmnnHUKK
[lns ycTaHOBKM poTOpa B MNOALWMMHMKOBBIX LWMTAX MPUMEHEHbI MOALWMMHUKNA COMIACHO Tabn. 5.
Tabnuua 5
fabaput Yucno Tvn noawunnHMKa
ABUratens nontcos CO CTOPOHbI NpUBOAA CO HENpUBOAHOM CTOPOHbI
56 2,4,6 SKF 6201-27/C3 SKF 6201-27/C3
63 2,4,6 SKF 6202-27/C3 SKF 6202-27/C3
71 2,4,6,8 SKF 6204-27/C3 SKF 6204-27/C3
30 24,68 SKF 6205-27/C3 SKF 6205-27/C3
SKF 6005-27/C3 SKF 6005-27/C3
90 2,4,6,8 SKF 6206-22/C3 SKF 6206-27/C3
100 2,4,6,8 SKF 6306-27/C3 SKF 6306-27/C3
112 2,4,6,8 SKF 6208-27/C3 SKF 6208-27/C3
132 2.4.6.8 SKF 6309-22/C3 SKF 6309-27/C3
SKF 6208-22/C3 SKF 6208-27/C3
160 2,4,6,8 SKF 6310-22/C3 SKF 6310-22/C3
180 2,468 SKF 6312-27/C3 SKF 6312-27/C3
SKF N312 ECP**
200 2468 SKF 6313/C3 SKF 6213/C3
T SKF N313 ECP*™
295 2468 SKF 6314/C3 SKF 6214/C3
SKF N314 ECP™*
5 SKF 6315/C3 SKF 6315/C3
750 SKF N315 ECP* SKF 6315 M/C3 VI0241*
468 SKF 6317/C3 SKF 6317/C3
T SKF N317 ECP** SKF 6317 M/C3 V10241~
7 SKF 6316/C3 SKF 6316/C3
180 SKF N316 ECP*™ SKF 6316 M/C3 VI10241*
46810 SKF 6317/C3 SKF 6317/C3
SKF N317 ECP** SKF 6317 M/C3V10241*
7 SKF 6316/C3 SKF 6316/C3
215 SKF N316 ECP** SKF 6316/C3V10241*
46,810 SKF 6319/C3 SKF 6319/C3
SKF N319 ECP** SKF 6319M/C3 VL0241

12
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[puMeyaHus:

1. ™= ToKOM30IMPOBAHHbIN NOALWMMIHUK (OMLMOHANBHO)

2. PONUKOBbIN MNOALWMMNHUK (ONUMOHANBHO)

BaxcHo! - [lns cHUMeHUs 8eposimHoCmu nospexdeHus NnooWUNHUKO8 8c/1edCcmeue mokosg Yepes
8aJ1 U NOOWUNHUKU, 8 dgueamensax mowHocmek gobiuie 90 kBm (eabapum 280 MM u ebiwe) 015
y8enu4eHus Cpoka cay#bsl NoOWUNHUKO8 pekoMeHOyemcs, 8 coomeemcmeauu ¢ FTOCT P M3K/TC
60034-17, ucnons3zoeams 14 ¢ ¢urempom du/dt unu ycmaHasnugams mMoKOU30AUPOBAHHbIU
noowunHuk!

3.7 lonyctuMsble paguanbHblie 1 0CEBble HArpysku

[penenbHO OONYCTUMbIE paaManbHble U OCEBble HArpy3kM Ha Basbl NPUBEAEHbl B Tabaunuax
6-8. lpn nNpuMeHeHUU peMeHHOW nepenayu MWUHUMAaNbHbIA AMAMETp Bedyllero LWKMBaA
onpenensetcsa no dopmyne:

k*¥P  (Mm),

*
n*F,

Dmin=2%*10"*

roe:

k - KO3QOUUMEHT, 3aBUCALLMIA OT BMAA Nepegayn u ycioBui paboTbl (419 KAMHOPEMEHHOM
nepefayv Npu HOPMasbHbIX YCIOBUAX SKCMyaTaumm - k =2,5);

P -nepepasaemas MOLWHOCTb, KBT;

n -4actoTa BpaleHus Bana, 06/MuH;

Fy - ponyctumoe pagmanbHoe ycunune Ha pabouunin KoHew, Bana

Tabnuua 6
EEN 2p LlonycTuMasi paaumanbHas Honyctumas oceBast Harpy3ka FA, H
nBUraTens Harpyska FR, H npu pacnonoXeHmMn KOHLA Bana
BBEpPX BHM3 FOPU30HTANbLHO
56 2 65 18,2 18,2 25
4 78 24,5 24,5 35
2 71 20,2 20,2 29,5
63 4 86 274 274 40
6 96 274 274 40
2 196 98,0 98,0 117,6
4 294 1176 1176 137,2
71 6 392 147,0 1470 176,5
8 392 147,0 147,0 176,5
2 324 1470 1470 186,0
30 4 470 196,0 196,0 245,0
6 490 2940 2940 3430
8 490 294,0 2940 3430
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npogomkeHne Tabnmua 6

[a6aput 2p LonycTuMas paguanbHas Honyctnmas oceBaq Harpy3ka FA, H
[BUraTens Harpyska FR, H NPy pacnosioXXeHWn KoHLA Bana
BBEPX BHU3 rOPU30HTaNbHO
2 382 147,0 147,0 206,0
90 4 510 196,0 196,0 265,0
6 570 294,0 294,0 363,0
8 570 294,0 2940 363,0
2 520 147,0 147,0 216,0
100 4 588 196,0 196,0 2740
6 695 2940 2940 372,0
8 695 2940 2940 372,0
112 2 830 235,0 235,0 345,0
4 974 3130 313,0 438,0
6 1148 470,0 470,0 595,0
8 1148 470,0 470,0 595,0
Tabnuua 7
la6aput| Monoxe- MakcMManbHO fonyctumas pagmansHas Harpyska FR, H
ABura- HUe 2p=2 2p=4 2p=6 2p=8
TeNs Bana
Touka NpUNoXeHnUa pagmManbHOM HArpy3Ku
X=0,5 X=1|X=1 X=0,5 X=1 | X=1 | X=0 |X=0,5 X=1 | X=0 X=0,5[X=1
fopmsoHT.| 2420 [1950(1630| 3050| 24602060(3470,2810(2360,3860(3120(2620
152 Beptuk. | 2530 (2050(1720]3200|2590/2180|3670,2980|2510/4060|3300(2770
[opu3oHT. | 2800 (2280(1920|3540(2890/2430/4000( 3280/2770,4430|3640(2930
160 TBepruk. | 3010 | 2460|2080| 3800| 3120|2640/4360] 3590/3050/4810[3970|3120
180 [opu3oHT.| 3560 |2890(2420(4460|3620/3040/5150[4180/3510/5720(4650(3200
Beptuk. | 3800 |3090{2610(4790|3900/3290,5500({4480/3690,6070(4950(3770
500 [opn30HT.| 4110 [3420(2920|5180|4120/3410{5940 4730/3920/6590|5260(3730
Beptuk. | 4490 |3750/3220| 5670|4540/3790|6490| 5200(4150|7140/5720(4600
59t [opu3oHT. | 4520 | 3820{3300| 5690(4610/3330/6540(5310/4450/7220/5860|4920
Beptuk. | 4980 |4220|3670)6280|5120/4320(7200| 5870|4960,7930/6470(5470
250 fopu3oHT. | 4770 | 3940|3350| 7300/ 6060|5150/8520, 7080/6030/9350|7720|6440
Bepvk. | 5520 |4600|3940| 8290/6920/5940/9500/ 7940/6810|10410/8630|7380
180 [opu30oHT. | 4870 |4110|3530| 6640| 5500/4240|7780 6380/5380|8650/7090/5990
Beptuk. | 5940 |5050|4390| 8140/ 6810/4970/9240, 7640/6510/10170/8410|7170
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P&

npogomkeHune Tabnmua 7

[a6apuT| Monoxe- MakcMManbHO gonycTMmas pagmanoHas Harpyska FR, H
ABUra- Hue 2p=2 2p=4 2p=6 2p=8
TENA Bajia
Touyka NpUNOXeHUS paamanbHOM Harpy3Kku
X=0,5| X=1 | X=1 | X=0,5 X=1 | X=1 | X=0 [X=0,5| X=1 | X=0 [X=0,5 X=1
" [opu3oHT. | 4450 |3830(3350(7480(6270/5380/8730/7210/6100/9680,7990|6780
Beptuk. | 5940 |5170/4580/9270|78706840(10430 8700/7450/11480 9570|7580
[pumeyaHue - mo4yka npuioxeHus paduaabHol Hazpy3Ku:
X=0 -y 3anneuunka Bana; X=0,5 - cepegnHa Bana; X=1 - koHel, Bana. Ta6nuua 8

[TonoxeHue Bana

- TOPU30HTaJIbHOE

[NonoxeHwe Bana - BEPTUKa/IbHOE

HanpaBneHune fencTBUS 0CeBOM HArpy3ku FA

Tun Yucno iﬂ Fa
ABUraTens | noncoB I
Mpu Mpu Mpu Mpu Mpu Mpu Mpu Mpu
FR=0 FRumax FR=0 FRumax FR=0 FRumax FR=0 FRumax
2 1500 1200 1500 470 1540 1230 1540 470
4 2000 1550 2000 700 2180 1600 2180 700
132 6 2550 1980 2550 840 2640 2050 2640 840
8 2930 2290 2930 970 3050 2360 3050 970

lpumeyaHue - 3Ha4yeHue MakcuMaabHol paduansHoli Haepy3ku FR max no mabauue 7 019 moyku
npunoxeHuss X=0,5 - cepeduHa sana.

Tabnuua 8.1

[MonoxeHue Bana

- TOPU30HTAJIbHOE

lNonoxeHne Bana - BEPTUKaAJIbHOE

HanpasneHune nencTens oceBon Harpysku FA

Tun Yucno Fa
aBurartend| noakncoB -
J Fa

Mpu MNpu Mpw MNpu

FR=0 FRumax FR=0 FRumax

2 1530 1170 1620 1230

4 2170 1700 2320 1800

160 6 2640 2010 2870 2190

8 3080 2380 3300 2520

www.anpe.pd
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[TonoxeHue Bana - rOPU30HTAa/IbHOE [MonoxeHue Bana - BE€PTUKAJIbHOE
HanpaeneHue nencremsa oceBon Harpysku FA
Tun Yncno Fa
apurartend| noakncoB -
J Fa
Mpu Mpu Mpu Mpu
FR=0 FRmax FR=0 FRmax
2 1980 1450 2110 2110
4 2850 2130 3020 3020
180 6 3540 2650 3760 3760
8 4120 3090 4330 4330
2 830 390 1020 1020
4 1400 660 1650 1650
200 6 1810 930 2120 2120
8 2200 1200 2500 2500
2 810 320 1050 1050
4 1440 630 1750 1750
225 6 1880 920 2260 2260
8 2270 1160 2590 2590
2 1850 1400 i i
4 3200 2400 : :
250 6 4050 3030 . -
8 4530 3400 : .
7 2200 1750 : !
4 2700 2050 i i
280 6 3350 2500 i ]
8 4000 2950 i i
) 2900 2500 i i
4 4450 3700 i i
315 6 5100 4100 i i
8 5550 4350 i i

[pumeyarue - 3HayeHue MakcumansHoU paduaneHol Hazpy3ku FR max no mabauue 7 019 moyku
npunoxeHus X=0,5 - cepeduHa sana.

PaguanbHbie 1 oceBble Harpy3ku (Tabnuubl 6-8) ykasaHbl ANS LWAPUKOBbLIX NOAWMMNHUKOB AN
pexuma paboTbl ABuratenei npu 4Yactote nutawowero HanpsxkeHus 50 U M CcOOTBETCTBYHOT
pacyeTHOMY CpOKy cy6bl noawmnnHmko 20000 yacos.
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Ecnv no ycnosusm pabotbl K Bany asuratenen rabapmutos 200-315 MM TpebyeTcs npunoxutb
6onblwne pagmanbHble yCUAUs (Hanpumep, B Cayvyae COeAMHEeHUs ABuraTens C npuBOAHbIM
MEeXaHM3MOM Npu MNOMOLWM pEeMeHHOM nepepayun), TO CleayeT 3akasblBaTb ABUraTenu C
POMMKOBbLIM MOALUIMMHMUKOM, YCTAHOBNEHHbIM C MPMBOAHOM CTOPOHBLI. [1pM 3TOM ponycTuMbie
paaManbHblie HArpy3kM MoryT BbiTb YBEMYEHDI:

- B 2 pa3a gng asuratenen c 2p= 4,6;

-8 1.5 pa3a ana asuratenen ¢ 2p= 8,10.

4. PABOTA ABUTATENEN B COCTABE YACTOTHO-PETY/IMPYEMOIO MPUBOOA

4.1 PaboTa aCMHXPOHHbIX ABMraTenen C peryimpyeMon 4actoTom BpaLLeHMS.
[Mpn paboTe aCMHXPOHHbLIX ABUraTeNner B COCTABE YaCTOTHO-peryiMpyemMoro npuBoga
pa3fIMYaloT ABa pexmnma paboTbl — B MEpBOM M BO BTOPOM 30HaX perynnposaHus. [lepBas 30Ha
perynMpoBaHusl — AMAMa30H YacTOTbl BPALLEHUS HUXE HOMUHaNbHOMU (ana asuratenen AOYP -
COOTBETCTBYIOLLEM 4YaCTOTe nuTatowero HanpsxkeHus 50 wunm 60 [u), xapakrtepusyrowacs
HOMWHAJIbHBIM 3HaYeHWEM MArHUTHOrO NOTOKA ABUraTens.
BTopas 30Ha perynuMpoBaHMs - [MANA30H 4acCTOTbl BpALLEHWS Bbile HOMMHANLHOW C
COXpaHEeHWEM MOLLHOCTU, XapaKTEPM3YHOLLAACS CHUXEHWEM MAarHUTHOMO NOTOKA C YBENUYEHUEM
4acToTbl NUTaHMA. [lpOTSXKEHHOCTb 3TOM 30HbI onpenensercqd abCoNOTHbIM 3HAYEHUEM
MaKCMMaJIbHOTO (ONPOKMAbIBAKOLWEr0) MOMEHTA ABUraTens.
MakcumanbHas ckopoctb Nmax2 [06/MUH ], Mpu KOTOpOM ABuratenb AOMyCcKaeT paboTy ¢
MOCTOSIHHOM MOLLHOCTbIO MOXET BbITb BbluMcaeHa no dopmyne:

1 MMCIKC

*NHom
Ksan  Mhuom ’

Nm CIXZ =

rae Muaxc - MaKCMManbHbIi MOMEHT asuratens [Hw],

Miom - HOMUHANbHbBIN MOMEHT ABurartens [Hm],

Nuom - HOMUHANBHAA CKOPOCTb BpaleHus apuratens [06/MuH]
Ksan - KO3 duumeHT 3anaca no BpaLlaloWwemMy MOMeHTY, [0.e.].

lpumeyaHue - 3HavyeHue Ko3IguuueHma 3anaca He 00/IHHO bbimb meHblie 1,3-1,4.

Mpu paboTe gBuraTens B NepBOM 30HE PerynMpoBaHMS BaXKHO pa3nMyaTb ABa OCHOBHbIX TMMA
Harpy304HbIX XapaKTepUCTHK:

- MOMEHT Harpy3ku nponopuMOHaneH YacToTe BpaleHna (415 BEHTUASTOPOB U LLEeHTPOBEXHbIX
HAaCOCOB MHazp=MHOM*(N/NHOM).2 Ins npuBoAa MexXaHUM3MOB C TAaKOWM HArpy3o4YHOM
XapaKTepPUCTUKOM MCNONb3YyKTCA ABUratenu co cnocobom oxnaxaenHus 1C411
(CAMOBEHTUNALMS) — CHMXKEHME PACX0Aa OX/IAKAAIOLLErO BO3AYXa KOMMEHCUPYETCS CHUXKEHUEM
Harpy3o4HOro MOMeHTa U ,CiefoBaTeNibHO, TOKA ABUraTens;

- MOMEHT Harpy3ku He 3aBMCMT OT 4acToTbl BpalleHus. [lng npuBoAa TaKMX MEXaHU3MOB
(KOHBeMepbl, 3KCTpyLepbl, BMHTOBble W LWeCTepeH4YaTble HacoCbl) HeobxoauMmo nmnbo
MCMONb30BaTh ABuratenn co cnocoboM oxnaxpeHus 1C416 (NpuHyaMTenbHas BEHTUNSALMSA)-
MOCTOSIHHbIA MOTOK BO34yxa obecneymBaeT Tpebyemoe paccemBaHue TEMNOBbIX MOTEPb Mpw
NPaKTUYeCKM HOMUHANbHbIX 3HAYEHMSAX TOKA B 0OMOTKe cTaTopa, NnMbo BbibMpaTh ABMraTeNb
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;ﬂ% 4. PABOTA ABUFATENIENA B COCTABE YACTOTHO-PEFYIMPYEMOTO MNPUBOAA

6onbliero rabaputa c 3aMacom no MOLLHOCTY.

B obwem cnyyae kputepuem BbibOpa ABuratensi, pexmma paboTbl M cnocoba oxnakaeHus
CNYXXUT YCNOBME COXPaHEHMS neperpeBa 0OMOTKM CTAaTOpa, 3HAYEHWE KOTOPOro ONpeaensieTcs
KN1aCCOM HarpeBOCTOMKOCTU M30MaLUMM 0OMOTKM CcTaTopa.

4.2 lMNpumepbl BbibOpa auratenen gns paboTtbl B COCTaBE YaCTOTHO-PeryiMpyemMoro np1MBoaa
MEXaHM3MOB C Pa3/IMYHbIMU TUMAMM HArPY304YHbIX XapaKTEPUCTHK.

4.2.1 BuHtoBown komnpeccop (Muarp=const).

3apava - logobpaTb Auratens Ans paboTbl C BUHTOBbIM KOMMPECCOpoM Ansi paboTbl Mnpu
HOPManbHbIX YCI0BMAX 3KcnayaTtauumn (Boicota Ao 1000 M, TemMnepaTtypa OKpyatowen cpenbl
no 400°C). OmanasoH perynupoBaHust oT Nmin= oT 600 no Nmax=1800 06/MuH. MoMeHT
conpoTtuBneHns mexaHusma Muarp=45 HM. Uctounuk nutanma - LUMM -npeobpasosatens
yactotbl Ha 380 B 50 Tu,.

PeweHne - MomMeHT conpotuBneHma npu pabote KoMMpeccopa — MOCTOSIHHbIA BO BCEM
AMana3oHe perynupoBaHus. Bolbop gBuratens cnepyeTr onpenenatb ucxoas m3 Havbonee
KPUTUYECKOrO pexxmMa paboTbl ABuratens, oas MEXaHM3MOB C MOCTOSIHHbIM MOMEHTOM — 3TO
HU3WWIN Npeaen peryinpoBaHus MO CKOPOCTU (HauXyALMe YCNOBUS OXNAXAEHUS), B HALLEM
cnyyae - 300 06/MUH.

Boibop aBuratens cnefpyeT OCyWeCTBAATb MO 3HAYEHMKO AOMYCTMMOrO MOMEHTA Ha HU3LLEeWn
yacTtoTe BpalleHuMs B TpebyeMOM [AmanasoHe, KOTOpbIM AOMKeH ObiTb 6onblue mMAnM paBeH
MOMEHTY COMPOTUBNEHNS MEXaHU3MA.

Ncxops m3 gmanasoHa perynupoBaHus 300-1800 o6/MuH  Bbibupaem gguratens C YMCIOM
NnoJItoCOB 2p=4 N CUHXPOHHOWM ckopocTbto 1500 06/MUH.

1) Boibop aBuratens no MOMEHTY Ha HM3LWEN 4YacToTe BpaLLEeHUs MPOM3BOAMTCS MO AAHHbIM
pasgena 5 HacToswero Katanora.

Bbibnpaem puratens AQYP13254 mowHocTblo 7,5 kBT ¢ gonyctumbiM MoMeHTOM 48,1 HM um
cnocobom oxnaxaermsa 1C 416.

2) MNposepka ABuratenst N0 MOLWHOCTM HA BbICLIEN YACTOTE BPALLEHUS:

MowwHocTb Harpy3ku npu 1800 06/MuH pasHa:

PHaI‘p=MHan[HM]*NMaX[O6/MMH]/9 5 54=8,5 KBT.

HoMuHanbHasg MOWHOCTb ABUraTeNs AOMKHA ObITb 6oMbLe MOWHOCTM Harpy3ku. 1o kaTanory
Bblibupaem puratens AQUP132M4 mowHoctbto 11 kBT 1 gonyctuMbiM MOMeHTOM 65,8 Hm.
Ha oCcHOBaHWWM AaHHbIX KaTasnora Aonyctumbii MoMeHT aguratens AQUYP132M4 co cnocobom
oxnaxaeHnus 1C411 npu 600 06/MuH — 59 Hm.

BoiBoa: [Buratens AJ4P132S4 He noaxoaMT No MOWHOCTU - 7,5 kKBT<8,5 KBT.

lNpaBunbHbIM BbiIGOpoM byaeT asuratens AQUP132M4 Ha HOMMHANbHOE HaNpsXeHne
220/380 B 50 Iy mowHocTbto 11 kBT 1 ponyctmmbiM MmoMeHTOM 65,8 HM, co cnocobom
oxnaxaeHmsa 1C411 .

lpumeyaHue -YposeHs wyma dsuzameneli ¢ camoseHmuaauuel yseau4yusaemcs ¢ NosbileHuem
yacmomel 8pauieHusl.
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4. PABOTA IBUTATENIEM B COCTABE YACTOTHO-PEIYIMPYEMOTO MPWBOAA ;ﬂ%

4.2.2 LLEHTpOﬁE)KHbIVI HaCocC (MHarp~MH0M(I’1/I’1H0M2))

3apaua-nonobpatb gBUraTenb Aas NpMBOAA LLEHTPOOEXKHOro HAacoca MOWHOCTbI Prarp=18,5 kBT
Ha MakcuManbHoM ckopocT Nmax=2400 06/MuH. Ycnosus akcnayaTtaumm - Bbicota Ao 1000 m,
TemMnepatypa okpyxawuwen cpeabl oo 40°C. MctouHuk nutanusa - LLUMM -npeobpasoBaTenb
yactotbl Ha 380 B 50 .

PeweHue - LleHTpoOeXHbIM HAcoC £BNSETCS OAHWMM M3 TypOOMEXaHUM3MOB - MOMEHT
COMpOTMBNEHNS MPONOLMOHANEH KBAApPATy CKOPOCTU BpaLLeHUs, a noTpebnseMas MOLWHOCTb
- Kyby. MOMEHT CONpOoTMBAIEHUS HACOCA HA MaKCMMalbHOM YacToTe BpaLLEeHUs:

Mcorp=95 54*PHaI‘p[KBT]/NME[X[O6/MI/IH]=74 [HM]

B naHHOM cnyyae BO3MOXHbI ABa BapMaHTa Bbibopa ABuUratens — C YMCI0M MOMCoB 2p=4 u
2p=2.

1) Asuratens ¢ uncnom nontocos 2p=2: 2400 06/muH =40 I,
IBuratens 6ypet paboTtatb B NepBOi 30HE perynMpoBaHus —BblIbop NPOU3BOAMTCS MO MOMEHTY
Ha HOMMHANbHOM CKOpPOCTU. BbibMpaem paBuratens nNo AaHHbIM Katanora - AIOYP180M2
MowHocTbo 30 KBT 1 gonyctMMbIM MOMeHTOM 87 HM .

2) Ouratens ¢ yncnom nontocos 2p=4: 2400 06/muH =80 [u,.
Heobxoanmeblit MOMeHT asuratens npu 500, BblumncnseTca no popmyne:

.. Nmax
Mpe min=Mcomp™ Ni =115 Hm
HOM

Mo paHHbIM KaTanora Bbibupaem aguratens AYP160M4 mowHocTbio 18,5 KBT 1 gonyctnmbim
MomeHTOM 116,4 Hm.

[NpoBepka aABuraTens N0 MakCMManbHOW CKOPOCTU BO BTOPOM 30He perynnpoBaHus Ksan=1,4

1 Muax

Nmax2= e an ™ (Muom )

* Nuom = 2700 06/Muu

Nmax2= Nmax -[lBuratens 6ypet pabotatb BO BTOPOM 30HE peryimpoBaHMS C MOCTOSAHHOM
MOLWHOCTbIO. B MpoTMBHOM cnyyae cnepyeT Bbibupatbh ABuratenb 60sblield MOLWHOCTU.

BoiBop: [lo pe3ynbrataM TeXHUYECKMX pacCyeTOB HA OCHOBE [AaHHbIX KaTanora W
3KOHOMWYECKOro aHanu3a OnTUManbHbIM BblbopoM 6Oyaner asuratens AQYP160M4 Ha
HOMMWHanbHoe HanpsikeHne 220/380 B 50 Iy, MmowHocTbio 18,5 KBT 1 aonycTMMbIM MOMEHTOM
116,4 Hm, co cnocobom oxnaxaeHus 1C411.

lpumeyaHue -YposeHs wyma dsuzameseli ¢ camogeHmuaguued yseauqusaemcs ¢ nogsiuieHuem
yacmomel 8pawieHus.
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5. TEXHUYECKWE XAPAKTEPUCTMKM OBUTATENIEN

Tabnuua 9.1
Pa60Ta OT CETM NEPEMEHHOTIO TOKa Pa60Ta B COCTaBE YaCTOTHO-perynupyemMoro npusona
o IC 411 IC416 | =
Z *
0 Yactota 50 Iy, MuarpMuom(n/NHom2) | Muarp=const | Muarp=const Meuarp=const g
§ 50My 10-50Mu | 20-50Ty | 5-50M | £
=

I, A cos
P.kBT| npu |S, % n,% ¢
380 B 0.e.

Mwmakc | Mnyck |Inyck

P kBt LA [IM\HMMHM LA |MHM| LA [M,HM [, A

Muom | Muom | lHom

CuHXpOHHasg YacToTta BpaweHus 3000 06/MUH

AOYP56A4 | 0,18 0,52 | 9,0 | 68,0/ 0,78| 2,2 2,2 |50/ 0,18 0,52| 0,57| 0,49| 0,41| 0,57 |0,45| 0,57 | 0,52 | 3,6
AOYP56B4 | 0,25 0,7 | 9,0|68,0/0,79| 2,2 22 |50/ 0,25 0,7 08| 0,68/ 0,55| 0,78 |0,61| 0,8 | 0,7 | 39
AOYP63A4 | 0,37| 0,98 |0,86| 72,0{ 0,86 2,2 22 |50/ 037)098 13| 11| 08| 13| 09 | 1,3 | 0,98 | 49
AOYP63B4 | 0,55| 1,43 |0,85(75,0{ 0,85| 2,2 22 | 50| 055{143| 19| 16| 12| 19 | 1,3 | 19 | 1,43 | 56
AOYP71A4 | 0,75| 1,92 | 6,0 | 78,5 0,83| 2,2 21 |60 075|192 25| 22| 16| 25| 18 | 25| 192| 89
AOYP71B4 | 1,1 | 2,74 16,5]|79,00,83| 2,2 21 | 60| 10| 25| 34| 30| 20| 32 | 23| 37 | 2,74| 9,7
AOYP80A4 | 1,5 | 3,46 | 5,0 82,5/ 0,85| 34 30 (70| 15| 346| 50| 40| 26| 44 | 29 | 50 | 3,46 | 12,7
AO4P80B4 | 2,2 | 4,86 | 5,0 (83,5 0,87| 3,0 30 |70 2,2 |486| 74| 60| 40| 6,8 | 44 | 74 | 486 | 15,2
ADYP9OL4 3,0 | 703 | 5,0]820 0,85| 2,6 23 | 70| 30703 96| 85| 56| 94|62 | 96 | 703|183
AO4P100S4| 40| 79 |50/ 870{0,88| 24 20 | 75| 36| 70| 12,0| 10,2 54 | 115| 6,4 | 134 | 79 | 29,6
Ad4YP100L4| 5,5 | 10,7 | 5,0/ 88,0{ 0,88| 2,2 21 | 75| 50| 97| 16,6| 145| 80| 16,3| 9,0 | 18,4 | 10,7 | 35,0
AOYP112M4 7,5 | 15,0 | 3,0 87,0, 0,87| 2,4 20 | 80| 68 | 135 22,0 19,3] 11,0| 22,0 12,5| 25 | 15,0/ 40,8
AOYP132S4| 11 | 21,0 | 3,0 88,5/ 0,90| 3,3 25 |80 10,3| 20,3| 32,8| 29,6| 18,3| 32,8 | 20,3 | 32,8 | 20,3 | 77,5
AOYP132M4 15 | 28,7 | 3,0 89,4 0,89| 3,0 2,2 | 75| 15/4| 30,3| 49,1| 44,3| 273| 49 |30,2|491| 30,3 | 114
AO4P160S4| 18,5| 35,1 | 3,0 | 90,0/ 0,89| 2,9 22 | 70| 19,3| 376 61,4| 553| 339| 61,3 | 37,5 | 61,4 | 37,6 | 125
AOYP160M4 22 | 41,5 | 2,0 (90,5 0,89| 2,9 20 |68 20,4| 39,8| 64,8| 58,7| 36,1| 64,8 | 39,8 | 64,8 | 39,8 | 160
AI4P180S4| 30 | 56,0 | 2,0 91,5 0,89| 3,3 24 |80 273|537 87 | 798| 49,3 87 |537| 87 | 53,7| 180
AO4P180M4 37 | 67,2 |1 2,0|93,0(09 | 30 23 | 74| 35,8 69,2|114,1/104,9 63,6]|114,1| 69,2 |114,1| 69,2 | 235
AnYP200M4 45 | 81,3 |2,0/934/09 | 30 24 | 74| 42,7| 80,6135,9 124,8 74,0/ 135,9| 80,6 |135,9| 80,6 | 255
AOYP200L4| 55 | 98,3 | 1,6 93,4/ 091| 28 2,3 | 75| 49,8] 92,9|158,5 145,8 85,5]|158,5] 92,9 |158,5| 92,9 | 340
AOYP225M4] 75 | 132 | 1,3(93,5/0,92| 3,0 20 | 75| 73,41136,1| 233,7| 215,5| 125,5| 233,7|136,1|233,7| 136,1| 475
AOYP250S4| 90 | 157 | 1,5(93,5/0,93| 2,7 1,8 | 70| 83,6]152,9 266 |243,9 140,2| 266 [152,9| 266 | 152,9| 505
AOYP250M4{ 110 | 194 | 1,1 |93,5/0,92| 2,3 16 | 65| 98,4)|182,1 313,3| 290,5| 168,8 313,3|182,1|313,3| 182,1| 685
AO4P280S4| 132 | 231 | 1,2 (94,5 0,92| 2,5 1,8 | 72| 119,0] 219 | 378,7| 357,2| 206,6| 378,8|219,1|378,7| 219 | 770
AI4P280M4 160 | 278 | 1,0 95,1/ 0,93| 2,5 1,7 | 6,5| 144,0] 267 | 458,3| 436,4 254,2| 458,3|267,0|458,3| 267 | 970
A4P31554| 200 | 344 | 0,9 | 95,5/ 0,93| 2,7 1,8 |80 177,6| 3179 565,4| 544,2 306,0 565,4/317,9|565,4| 317,9{1110
AOYP315M4 250 | 427 | 0,8 | 95,5 0,93| 3,0 2,2 | 7,8 | 203,6|366,3| 648 | 648,9 366,8 648 |366,3| 648 | 366,3| 1190

lpumeyarue: * - Macca yka3aHa 0415 0g8uzameneli ¢ camMogeHmMuaguyueli MOHMAaxHO20 UCNOJIHEHUS
IM1
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Tabnuua 9.2
Pabota ot cetu nepeMeHHOro ToKa Pabota B cocTaBe YaCTOTHO-perynampyemMoro npmeoga
o IC 411 IC416 | =
é Yacrota 50 Iy, MuarpMuom(n/Niom2) | Muarp=const | Muarp=const Muarp=const g
§ 50M 10-50Tu | 20-50Tu | 5-50M | <
= LA €03 Mwmakc | Mnyck |Inyck
o,
P, kBT 3?3%MB S, % n,% Oq; Muon | Meom | Trom P kBt ILA IM\HMMHM [L,A |MHM LA [M,HM [ A

CUHXpOHHasa YacToTa BpaueHus 1500 06/MUH

AOYP56A4 | 0,12 0,44 |10,0| 63,0| 0,66| 2,2 2,5 | 50| 0,12 0,44| 0,76 0,66| 0,34| 0,76 | 0,38 | 0,76 | 0,44 | 39
AO4YP56B4 | 0,18| 0,63 |10,0{ 64,0/ 0,68| 2,2 2,5 | 50| 0,18| 0,63 1,15| 10| 05| 1,1 | 0,5 [1,15| 0,63 | 3,9
AMP63A4 | 0,25| 1,16 | 8,7 | 68,0| 0,67| 2,2 25 | 50| 025|116 18| 14| 10| 16 | 10| 1,8 | 1,16| 5,0
AO4YP63B4 | 0,37| 1,37 | 8,7 | 68,0/ 0,7 | 2,2 2,5 | 50| 037|137 2,7 | 20| 11| 23 | 1,2 | 2,7 | 1,37 | 57
ADYP71A4 | 055| 1,8 |9,5]/71,0{0,73| 24 23 | 50| 055 18| 39| 30| 14| 34|16 | 39 | 18 | 83
AOYP71B4 | 0,75| 2,23 |10,0{ 75,0| 0,75| 2,6 25 |50 075]223| 53| 41| 1,7 | 48 | 19 | 53 | 2,23 | 9,6
ADYP80A4 | 1,1 | 3,053 | 70|770[{0,79| 2,6 25 |50/ 11303 75| 59| 24| 68 | 26 | 75 | 3,03|12,0
AI4P80B4 15137870785/ 0,83 2,6 25 |60 14| 34| 93| 80| 30| 92 | 33 |11,3| 3,78 14,2
AOYP90L4 2,2 | 58 |70]78,00,80| 2,6 21 | 60| 21| 51| 135| 11,8| 45| 136| 50 | 148 | 2,2 | 179
AOYP100S4| 3,0 | 72 |6,0|82,0 0,82( 2,2 20 | 70| 2,8 |16,3| 6,45| 159| 5,6 | 18,2 | 6,2 | 20,3 | 3,0 | 26,6
ADYP100L4| 40| 85 | 6,0(850{0,84| 24 21 | 60| 37 |243| 76 | 211| 6,7 | 243 | 74 | 271 | 40 | 32,5
AOYP112M4 55| 12 | 3,5[85,0/0,82| 2,6 2,2 | 65| 51108 32,5| 28,2| 94| 324|10,5| 36 55 1455
AOYP132S4| 7,5 | 15,3 3,2|875/0,85| 2,8 21 | 70| 75 | 158 48,1| 43,6| 14,3| 48,2 | 15,8 | 48,1 | 158 | 70
AOYP132M4 11 | 22,1 | 3,0 89,0/ 0,85| 3,0 22 | 73] 10,3]| 21,2| 65,8| 59,6| 19,2| 66 |21,3|658 | 21,2 | 83,5
ADYP160S4| 15 | 31,1 | 3.2 |89,4[0,82| 2,6 2,2 | 60| 149| 30,4| 94,6 85,2| 274| 94,8 | 30,5 | 94,6 | 30,4 | 121
AOYP160M4, 18,5| 37,7 | 3,2 90,0 0,83| 2,7 24 |68 178 | 36,4|116,4 102,3 32,8|113,4| 36,4 |116,4| 36,4 | 139
AOYP180S4| 22 | 440 3,0/90,5/0,84| 2,6 1,7 | 68| 20,9 429|132,8] 122 | 39,4|132,8| 42,9 |132,8| 42,9 | 170
AOYP180M4 30 | 57,3 | 3,0 91,5/ 0,87| 2,6 1,7 | 70| 273| 55 | 174| 160 | 50,6| 174 | 55,0 174 | 55 | 190
AOYP200M4] 37 | 719 | 2,1]92,01 0,85 2,5 24 | 6,7| 33,1| 67 |210,8/ 1935 61,5|210,8| 67,0 {210,8| 67 | 245
AOYP200L4| 45 | 87,0 [ 1,9]92,5 0,85 2,8 28 | 71| 40,6 | 82 |258,7/242,1 76,7|258,7| 82,0 |258,7| 82 | 270
AOMP225M4] 55 | 105 | 1,7 193,01 0,86f 2,2 22 | 71| 4941 97,7 |314,4 291,7| 90,6 | 314,4| 97,7 |314,4| 97,7 | 345
AOYP250S4| 75 | 142 [ 1,0]94,0, 0,85 2,3 2,2 | 72| 74,6 148,5 475 |448,6/ 140,2] 475 [148,5| 475 | 148,5] 480
AOYP250M4 90 | 164 | 1,0 95,0, 0,87 2,3 2,2 | 7,2| 85,1[162,7|541,5508,5 152,8 541,5(162,7{541,5| 162,7| 515
AO4YP280S4| 110 | 202 | 1,0{95,1] 0,87| 2,0 2,1 | 6,4| 104,0201,3] 662 |630,8 191,8 662 |201,3| 662 | 201,3| 742
AO4P280M4| 132 | 238 | 0,9 |95,8| 0,88 2,2 2,3 | 75| 128,6] 244 | 819 |789,3] 235,2] 819 (244,0{ 819 | 244 | 855
AOYP315S4| 160 | 287 | 1,1]95,3/ 0,89| 2,2 19 |6,2]| 1519 286 |967,4/919,2| 271,8 967,41286,0/967,4| 286 | 1057
AO4YP315M4 200 | 357 | 1,1|95,6/0,89| 2,0 19 | 6,5|180,2| 338 | 1147| 1102| 324,7| 1147 |338,0| 1147 | 338 {1150

lpumeyarue: ™ - Macca ykasaHa 0415 dsueamerneti ¢ camo8eHMuUASAYUEld MOHMAXHO20 UCNOJIHEHUS
IM1
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Tabnuua 9.3
Pabota oT ceTM nepeMeHHOro Toka Pabota B coctaBe 4aCTOTHO-PEryIMPYyEMOro NpMBOAA

o IC 411 IC416 | =
Z *
& Yactota 50 Iy MuarpMuom(n/Niom2) | Muarp=const | Muarp=const | Muarp=const g
§ 50ML 10-50M | 20-50Ty | 5-50T | £
= LA €os Mwmakc | Mnyck |Inyck

P.kBT] npu |S,%/1.%| @ |1 | Moo || P BT LA [MHMMHM LA [MHM LA [MHM 1A

380 B 0.€.

CHHXpOHHas YacToTa BpaueHus 1000 06/MUH

ADYP63A6 | 0,18 | 0,99 | 11,5/ 56,0/ 0,62| 2,2 20 | 37| 018)099| 2,0 1,52| 0,78| 1,74|0,86| 2,0 | 0,99 | 4,3
AOYP63B6 | 0,25 1,29 11,5/ 59,0 0,62| 2,2 20 | 37| 025]|129| 28| 207|101 238 |1,12| 2,8 | 1,29 | 54
AOYP71A6 | 0,37| 1,55 | 8,5] 65,0 0,66| 2,3 2,1 | 45| 0,34 1,33| 3,27 | 2,84| 1,15| 3,26 (1,28 | 3,8 | 1,55 10,1
AOYP71B6 | 0,55| 2,0 | 8,5] 68,5 0,70 2,2 20 | 45| 052 1,71| 495| 429| 1,49| 493|166 57 | 2,0 | 8,6
AOYP80A6 | 0,75 2,61 | 8,0]70,5 0,71| 2,3 20 | 45| 0,69 2,23| 6,63| 5,75| 1,94| 6,61 (2,16 | 7,7 | 2,61 | 12,5
AI4P80B6 1,1 ] 3,39 | 8,0| 74,5/ 0,74| 2,4 21 | 45| 103|290 9,81| 851| 2,52| 9,78 | 2,81 | 11,3 | 3,39 | 15,3
AIYP9I0L6 1,51 474160 770/0,70| 2,2 20 | 50| 1,39| 4,05|13,25/11,50, 3,53|13,21| 3,92 | 14,3 | 4,74 | 16,5
AOYP100L6| 2,2 | 6,1 | 55815 0,74 2,2 19 | 60| 22| 61| 21,0|1746| 4,78|20,07| 5,31 | 21,0 | 6,1 | 30,5
AIYP112MA6| 3,0 | 76 | 50815 0,79| 2,2 19 |52 30| 76 | 30 |[23,52 595|27,02| 6,62 | 30 7,6 | 43,7
A4P112MB6| 4,0 | 9,4 | 5,0 82,0/ 0,78| 2,2 22 | 58| 34| 72| 30,6| 26,6/ 63| 30,5| 70 | 40 | 94 | 494
AOMP132S6| 5,5 | 12,4 | 4,0] 84,5 0,80 2,5 20 | 58| 54 |12,2| 51,7| 45,8] 10,8| 51,2 (12,1 [ 51,7 | 12,2 | 68,5
AOYP132M6| 75 | 16,7 | 4,0 85,5 0,80| 2,8 22 | 63| 73 |16,5| 69,4| 62,2| 148| 69,3 |16,5| 69,4 | 16,5 ]| 81,5
AOYP160S6| 11 | 23,7 | 3,0| 87,0/ 0,81| 2,5 19 |61 11 | 25 |108,5 98,3| 22,6|108,5| 25,0 |108,5| 25 | 119
AO4YP160M6|, 15 | 31,8 | 3,0 88,5 0,81 2,1 28 |68 15 | 32,6|146,31134,5 30,0| 146,3| 32,6 |146,3| 32,6 | 140
AOYP180M6| 18,5| 374 | 2,0| 89,5 0,84| 2,7 19 |[65] 18,5 39,6|181,1{165,4 36,2|181,8| 39,8 |181,1| 39,6 | 180
AIYP200M6| 22 | 44,5 | 2,4|90,5 0,83| 2,2 22 | 60| 22 | 471|214,8 1971| 43,2| 214 | 46,9 |214,8| 47,1 | 245
AOYP200L6| 30 | 60,0 | 2,5]90,5 0,84 2,2 24 |60 272|564 260|241,8 52,5| 260 | 56,4 | 260 | 56,4 | 280
AOYP225M6| 37 | 73,1 | 1,8|91,5 0,84 2,5 2,3 | 6,2| 35,7| 73,7|340,5 3254 70,4| 340,5| 73,7 |340,5| 73,7 | 330
AOYP250S6| 45 | 87,5 | 1,3]92,5 0,84| 2,0 20 | 6,2 44,8 91,1|428,31394,5 83,9|428,3] 91,1 |1428,3| 91,1 | 430
AOYP250M6| 55 | 108 | 1,5]92,5 0,84| 2,0 20 | 6,2 50,21102,6/479,7| 447,1] 95,6|479,7{102,6/479,7| 102,6| 450
A4P280S6| 75,0| 142 | 1,1]94,5 0,85] 2,3 2,2 |62 76,6 152 731,2/683,6/142,1) 731,2{152,0/731,2| 152 | 720
AOYP280M6| 90,0 170 | 1,3]94,5 0,85 2,3 2,2 | 6,2 855]169,4 816,2| 772 |160,2| 816,2{169,4/816,2| 169,4| 780
AOYP31556| 110 | 200 | 1,0 94,8 0,88| 2,6 1,8 |6,9]|102,2] 196 | 976 |961,6/ 193,1] 976 [196,0| 976 | 196 | 913
ADMP315MA6| 132 | 235 | 1,1 95,0 0,90, 2,4 1,6 | 6,6 1285 240 | 1227|1178 230,4 1227 {240,0| 1227 | 240 {1010
AIOMP315MB6| 160 | 287 | 0,9 | 95,1/ 0,89 2,4 2,0 | 77| 140,5 262 | 1342| 1329| 259,5| 1342 {262,0| 1342 | 262 {1076

[pumeyaHue: ™ - Macca ykasaHa 0na dsuzamesneli ¢ CAMOBEHMUAAUUEU MOHMAMHO20 UCNOJIHEHUS
IM1
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5. TEXHUYECKUE XAPAKTEPUCTMKN OBUTATENEN ;M
Tabnuua 9.4
Pabota ot cetu nepeMeHHOro ToKa Pabota B cocTaBe YaCTOTHO-perynampyemMoro npmeoga
o IC 411 IC416 | =
é Yacrota 50 Iy, MuarpMuom(n/Niom2) | Muarp=const | Muarp=const Muarp=const g
§ 50M 10-50Tu | 20-50Tu | 5-50M | <
= LA €03 Mwmakc | Mnyck |Inyck
o,
P, kBT 3?3%MB S, % n,% Oq; Muon | Meom | Trom P kBt ILA IM\HMMHM [L,A |MHM LA [M,HM [ A

CMHXpOHHas YacToTa BpaleHus 750 06/MuH

AOYP71B8 | 0,25| 1,39 | 8,0 |61,0{ 0,60| 1,9 1,8 40| 0,2 | 1,2 | 31| 27| 11| 31| 1,2 | 35 | 1,39 | 8,6
AOYP80A8 | 0,37 | 1,87 | 8,0 |63,0| 0,59| 2,3 2,2 40| 0,37 1,87| 51| 40| 15| 46 | 1,6 | 51 | 1,87 | 15,5
AO4YP80B8 | 0,55| 2,62 | 8,0 65,0/ 0,60| 2,2 20 | 40| 055|262 75| 6,0 21| 6,9 | 23| 75 | 2,62 | 18,6
AOYP9OLA8| 0,75| 2,99 | 6,0|70,0{ 0,62 2,0 1,4 40| 0,7 | 24| 83| 72| 21| 83 | 24 | 96 | 2,99 18,6
AO4YPOOLB8| 1,1 | 4,09 | 6,0|72,0/ 0,65| 2,0 1,4 35| 10| 33| 124 10,7| 29| 12,3| 3,2 | 14,0| 4,09 22,9
AOYP100L8| 1,5 | 4,83 | 6,0|76,0| 0,7 2,0 1,6 37| 15| 4,83| 483 15,2| 3,6 | 175 | 4,0 | 20,3 | 4,83 | 28,0
AIYP112MA8| 2,2 | 6,74 | 6,0|76,5 0,7 2,0 1,8 40| 2,2 | 6,74 6,74| 22,1| 50| 254 | 56 | 29 | 6,74 | 41,9
ALQ4P112MB8| 30 | 9,1 | 6,0|78,0/ 0,7 2,0 1,8 40| 2,5 70 | 31,5| 273| 6,1 | 31,4| 6,8 | 40 9,1 | 48,7
AOYP132S8| 4,0 | 10,6 | 4,5|82,0| 0,7 2,5 20 | 48| 40| 10,7| 50,8| 449, 9,5 | 50,5| 10,6 | 50,8 | 10,7 | 68,5
AOYP132M8 55 | 13,8 | 4,5|83,0/ 0,73| 2,5 2,0 53| 53| 139| 68 | 60,3| 12,3| 67,6 | 13,8 | 68 | 13,9 | 82
AYP160S8| 7,5 | 18,4 | 3,0 | 83,0/ 0,72| 2,2 1,6 50| 75 | 20,2| 99 91 | 18,6 99 |20,2| 99 | 20,2 | 120
AOYP160M8 11 | 26,0 | 3,0 | 86,0/ 0,74| 2,2 1,6 50| 10,8 | 26,2 | 137 |121,8 23,3|136,2| 26,0 | 137 | 26,2 | 145
AOYP180M8 15 | 33,2 | 3,0 | 88,0/ 0,78| 2,2 1,6 53| 14,1| 32,1|1179,6| 161 | 28,8|178,6| 31,9 |1179,6| 32,1 | 180
AOYP200M8 18,5| 41,1 | 2,0 90,0 0,76| 2,7 2,0 6,4| 18,5 42,7 | 238 | 218,5( 39,2| 238 | 42,7 | 238 | 42,7 | 240
AOYP200L8| 22 | 48,2 | 2,1190,0| 0,77| 2,6 2,0 6,2| 20,4 | 46,3|260,1| 240 | 42,7| 260,1| 46,3 |1260,1| 46,3 | 260
AOYP225M8 30 | 64,2 | 2,0 91,0/ 0,78| 2,2 2,1 55| 28,5| 63,5|363,4 333,5 58,3| 363,4| 63,5 |363,4| 63,5 | 340
AOYP250S8| 37 | 83,7 | 1,0191,0| 0,73| 2,6 1,8 6,5| 36,8 | 87,3|468,7/439,3 81,8|468,7| 87,5 |468,7| 87,3 | 430
AOYP250M8 45 | 98,0 | 1,2 |192,0| 0,73| 2,6 1,8 6,8| 45,0/104,1] 580 |541,2 971 | 580 |104,1| 580 | 104,1| 460
AO4YP280S8| 55 | 108 | 1,2 193,6| 0,83| 2,0 1,9 59| 550/121,5] 710|702,8 120,3 710 {121,5| 710 | 121,5| 705
AOQYP280M8 75 | 148 | 1,2 194,0| 0,82 2,1 2,0 6,0| 72,6 150,4/ 924,4 882,1| 143,5/ 924,4|150,4|924,4| 150,4| 790
AOYP315S8| 90 | 170 | 1,2 194,3| 0,85| 2,1 1,4 6,0 90,0| 170 | 1162|1124,3| 164,5[ 1162 170,0/1162| 170 | 965
A04YP315MA8| 110 | 206,0/1420 94,5/ 0,86| 2,2 1,4 5,9 100,8| 198 | 1284|1261,5| 194,5 1284|198,0/1284| 198 | 1025
ALYP315MB8| 132 | 253 |17041 94,5/ 0,84| 2,2 1,8 5,51 119,8| 241 | 1526|1512|238,8| 1526 (241,0/1526| 241 |1130
CuHXpoHHas YyactoTa BpaueHns 600 06/MUH
ADYP280S10| 37 76,51 1,51930/| 0,79| 25 1,5 6,5 37 77,0 | 590 | 589 72 632 78 585 76 710
AO4YP280M10, 45 91,41 1,51935| 0,80| 25 1,5 6,5 45 96 | 723 | 720 90 774 96 718 95 760
AOYP315S10| 55 109 | 1,51935/0,82| 2,2 1,6 6,5 55 113 | 877 | 891 | 108 | 932 | 113 | 877 | 113 | 885
AYP315MA10, 75 143 | 1,5 193,5| 0,85| 2,2 1,9 6,1 70 145 | 1133|1091 | 130 | 1182 | 140 | 1130 | 142 | 927

lpumeyaHue: * - Macca ykasaHa 0415 0gueamerneli ¢ camoseHmuaguyueli MOHMAaiHO20 UCNOJIHEHUS
IM1
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;M 6. TABAPUTHbBIE N YCTAHOBOYHO-MNPUCOEAMHUTEJIbHbIE PASMEPDI
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6. TABAPUTHbBIE N YCTAHOBOYHO-NPUCOEAMHUTEJIbHbIE PASMEPDI

Pk

Tabnuua 10
[abapuTHble pa3mepbl
T Ynucno (8N BCEX MOHTAXHbIX M KOHCTPYKTUBHbIX UCMOMHEHWUI), MM
aBuUraTens | nonocos Puc.7-9
IC 416 IC 411
B LB TB TOB T 0
L L L L L L
AYP56 260 310 310 250 197
AIUP63 275 325 325 280 227
AOYP71 335 380 380 430 350 273
AIMP8OA 380 415 415 465 360 295
AMP80OB 405 440 440 490 385 320
ADMPO |, 430 470 470 520 425 340
AOYP100S | 7 7 435 480 480 530 445 360
AMP100L 465 510 510 560 495 391
A0YP112 585 585 630 660 580 480
AIUP132S 530 570 590 630 560 460
AQYP132M 570 610 630 670 600 498
AYP160S | 2,4,6,8 765 765 800 880 805 670
ADUP160M | 2,4,6,8 795 795 830 910 835 700
AOYP180S | 2,4 740 740 810 875 755 630
AOUYP180M | 2,4,6,8 790 790 860 930 805 680
2 915 915 985 1045 865 735
AILAP200M =—7-—¢ 945 945 | 1015 1075 895 765
2 965 965 1035 1095 915 781
ALIHP200L 4,6,8 995 995 1065 1125 945 811
2 1045 1045 1070 1140 1080 835
ALAP225 4,6,8 1045 1045 1100 1170 1010 865
AIYP250S | 2,4,6,8 | 1050 1050 1190 1275 1110 935
2,46 1180 1180 1220 1305 1140 965
AHPZ50M 8 1050 1050 1190 1275 1110 935
AYP280S, M 2 1335 1335 1335 1395 1255 1080
ADYP280S,M 4,6,8,10 | 1370 1370 1370 1425 1285 1110
AIYP315S 2 1455 1455 1455 1545 1360 1160
ADYP315M | A2 B2 1555 1555 1555 1645 1260
AOYP3155 4 1585 1585 1585 1675 1460 1290
AIYP315M | 4, B6, B8
AIYP315S |6,8,10,12
AL4P315M A/il%& 1485 1485 1485 1575 1360 1190

www.anpe.pd
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6. TABAPUTHbBIE N YCTAHOBOYHO-MNPUCOEAMHUTEJIbHbIE PASMEPDI

MpopomkeHue Tabnumubl 10.

[Qa6apuTHbIE M YCTAHOBOYHO-NPUCOEONHUTENbHbIE pa3Mepbl
N4 BCeEX MOHTA>XHbIX U KOHCTpYKTMBHbIX MCI'IOﬂHeHMﬁ , MM. PMC. 7-9
Tun Yncno
nsuratens | nontocos |ACCAD|HD H|E |C | B |A | K |BB AB/AA/HA| D |F |GD|GA
ALYP56 127 148/ 56123 |36|71 /90|58 7 111 4| 4|12.5
ALlYP63 142| 65 |161| 63| 30| 40| 80 |100 5 196]12024 | o |14/ 5 5] 16
ALIYP71 160/ 75 |188| 71| 404590 |112| * 110138 28 19| 6 | 6(21.5
ALYPSO 178| 75 |194/80 | . | 50 |100|125, 1112515030 | , |22 24.5
ADMPIOL | 2 4,6 8 |200| 80 |230| 90 56 (125(140) ~ [150/188 43 24| 8 27
ﬁ:giggi 226 18155 247|100/ 60 | 63 1112} ¢ 1:2 200043 12128| | 7| 31
AIUP112 246 280[112 70(140/190| 17 |212(228) 38 | 14 |32[10 35
ANYP132S 115 80 174 8
288 325(132 89 216
ALUP132M 51525845 | 1638 41
2 42121 8| 45
AIHP1605 7~ L 262 48/14| 9515
5 534 1402|160/  |108— 254 304| 50 4212|845
AMP160M [— 210 206
’2’ 196 110 15 20|48/14| 9|51.5
AAP1805 4 208 253 55/16|10| 59
5 575 440180 121 279 320l 60 28l1al o5
AOYP180M e s 241 290 51.5
’2’ 55/16 (10| 59
ALIUP200M 267 337
4,6,8 140
410|  |495/200°- 11331318 395/ 90 | 25 |.60/18|11| 64
ALMP200L 2 210 110771305/ | 19 55/16/10] 59
4,6,8 140 47 60/18 11| 64
2 110 55/16/ 10| 59
ALHP225 e |460| |540225 (149 356 425
, 6, 311 65(18| 11| 69
AIYP250S 2
46,8 140 430 100 75/ 20/ 12(79.5
2 545 630250 I 490 6518/ 11 69
ALIYP250M 30
4;36 349 75 79.5
255 24 20/12
AOYP280S 5 140 368 70 74.5
AIYP280M 1620 6601280 o 419 457 >10560/120
ALIUP280S | 4, 6,8, 10 170|368 80|22|14) 85
AO4YP280M | 6,8,10 419

26
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6. TABAPUTHbBIE N YCTAHOBOYHO-NPUCOEAMHUTEJIbHbIE PASMEPDI

)

[MpoponxeHue Tabnuubl 10.

[@6apuTHbIE M YCTAHOBOYHO-NPUCOEONHUTENbHbBIE pa3Mepbl
Tun Ui (815 BCEX MOHTAXHbIX M KOHCTPYKTUBHbIX MCMOAHEHUR), MM. Puc. 7-9
asuratena | nontwocos | ACIAD|HD H E C | B |A | K BB|AB AA|HA/ D F |GDGA
AIYP315S 2 406
ALUP315M 5 140 [4c7 75(20/12(79.5
AIYP315S 4 406
ALUP315M | 4. B6.BS 680 415/ 815|315 216457 50828 |620/608/120| 90
AYP315S |6,8,10,12 170 [406 90| 25|14/ 95
A6, A8,
A4YP315M A10 457
Pa3Mepbl dnaHues, MM.
Tun Homep PuC. 8-9
apurartend (.bﬂaHLl,a
LA T R N M P S 45° | 22,5°
FF 115 3 95 115 | 140 10
AIPS6 | Frgs 5c 70 | 85 | 99 | M6
FT65 ' 50 65 80 M5
FF130 3.5 110 130 | 160 10
ALHP63 FT100 3 80 | 100 | 110 | Me
FT75 10 2.5 60 75 90 M5
FF165 3.5 130 | 165 | 200 12
ALHP71 FT115 3 95 | 115 | 140 | M8 )
FT85 25 | 0 [ 70 | 85 | 105 | M | 4 _
FF165 130 | 165 | 200 | 12 | 4oOTs.
AL4P80 | Fr130 55 110 | 130 | 160 | M8
FT100 3 80 100 | 120 | M6
FF215 4 180 | 215 | 250 15
AOD4PO0 ™" Fr130 | 12 | 35 110 | 130 | 164 | e
FT115 3 95 115 | 140
FF215 14 4 180 | 215 | 250 15
AL4P100 [FT130 3.5 110 | 130 | 160 | M8
AQYP112 FF265 12 230 | 265 | 300 15
A0YP132 FF300 19 250 | 300 | 350
AYP160 FF300 13 5
AOYP180 FF350 15 300 | 350 | 400 19
AYP200 FF400 20 350 | 400 | 450
AOYP225 FF500 22 - 27.5°
AOYP250 FF500 18 450 | 500 550 8 oTB.
AYP280 FF600
AIUP3L5 FFE00 22 6 550 | 600 | 660 | 24

www.anpe.pd

27




gﬂ% 7.OMPOCHBIN INCT
B/IAHK 3AKA3A Ne

ACMHXPOHHbIM 31eKTpoABUraTenb C K/3 poTopoM ans paboTbl B cocTaBe
4aCTOTHO-pEerynnpyemMoro anekTpornpmneoaad

HavmeHoBaHMe npeanpuatus:
Appec:
KoHTakTHOE nnuo: ( ®MO, [onKHOCTD)
TenedoH, pakc, e-mail:

Onga paCcCMOTpEHNA 3a9BKN B MUHUMAJIbHbIE CDOKM PEKOMEHAYEM KAaK MOXXHO 6onee MNOMHO 3aN0NHATD OI'IpOCHbIlZ NINCT.

N2 MNpume-
HanmeHoBaHWe napameTpa 3HayeHue Gane

Tun npuBogHOro mexaHmsMma (u/6 Hacoc, BEHTUNATOP, KOHBENep, U T.M.)
n/Mnn ero MexaHmyeckaa xapakrepmcrtuka M=f(n)

HoMuHanbHasg yacToTa BpalLeHus,, 06/MWH MaKM YUCNO Nap NOMOCOB
3NeKTpoaBurarTens

HoMuWHanbHble HanpsxxeHue, B 1 yactoTa nuTaHus, [, anekTpoasuratens
(380 B 50 [y - cTaHOapTHbIV BapWaHT)

MOLWWHOCTb NPUBOAHOIO MEXaHM3MA B YCTAaHOBMBLLUEMCS pexnMe paboTbl
MpY HOMWHANIBHOM YacToTe BpalLeHus, KBT

Pexxum paboTbl anekTponpmeoga: S1 - npoaoKUTENbHbIN,

571 s2- KpPaTKOBpPEMEHHbIN, S3- NOBTOPHO-KPATKOBPEMEHHbIN, U T.4.(4N5
pexxMMoB paboTbl OTIMYHbIX OT S1 Heobxoanmo ykasaTtb 1B (%) u (unn)
yKasaTb uuknorpammy pabotbl n=f(t), M=f(t) u auHammnuyeckmnit MOMeHT
MHepLMM MEXAHU3MA, NPUBELEHHbIV K Bany anekTpoasurartens, ) kr'm2)

6* | mana3oH perynmpoBaHus, 06/MuH nnu [

4*

7% MoHTaXHoe ncnonHenue asuratens, IM....

YpoBeHb BO34EMCTBUS BHELHUX MexaHn4yeckux ¢hakTopos (BMbpaumm 1
8 | yAIYP-Hble Harpy3ku). CraHANYPTHbIN BapWaHT - ana rpynnbl M1 no
roCr 17516.1

9 | CreneHb 3awmThl aguraTens, IP.. (ctaHAJYPTHbIM BapuaHT - IP54)

TpeboBaHMa N0 YpOBHIO BUOPALIMKM INEKTPOABUraTENS
10 | a) HopManbHbIli ypoBeHb BUBpauuu (cTaHALYPTHbIN BapuaHT);
6) NOHWXEHHbIW ypOBEHb BUOBpaLMK.

YcTaHoOBKa anekTpoaBUraTens:
117 ) BHYTpeHHAa (B noMelLeHun); 6) Hapy>xHas (noa HaBecom);
B) HapyHas (No4 OTKPbITbIM BO34YXOM); ) MHOE (YKa3aTb)

12" [lmana3oH TemnepaTyp OKPYXallLero Bo3ayxa oT... go... 0C

Tun coeguHeHus C NpUBOAHBIM MEXAHM3MOM (LKMB, MyPTa,...)""

157" -npu coeanHeHMe C NOMOLLbIO LWKWBA YKa3aTb AUAMETP U LUMPUHY
BefyLero WK1Ba 1 TMn peMHs (MN0CKUI, KTMHOBOM, NOIMKIIMHOBOW,...)
14 |Ocobble TpebOBaHUS M OrpaHUYEHMNS NO raBapPUTHLIM U YCTAHOBOYHO-
NPpUCOEAUHUTENBHBIM pa3MepaM

28 www.anpe.pdh




7.OMPOCHbIA INCT

n/n

HanmeHoBaHMe napameTpa

3HaueHue

15

TemnepaTypHas 3awuta 06MOTKM cTaTopa :
- 3 PTC-tepmucTopa (ctaHAYPTHbIM BapuaHT); - MHOE (yKa3aTb)

16

KoHTponb TeMnepaTypbl NOAWMMHMKOB C NOMOLLbI0 TepMonpeobpaso-
Batenen (no tpebosanmto): - HCX Pt100; - nHoe (yka3atb)

17

AHTMKOHAEHCATHbIM nogorpeB 06MOTKKM cTaTtopa (no TpeboBaHuMIo) fa/HeT

18*

YcraHoBKa gatyumnka obpartHon ceasm (0OC) (no TpeboBaHuUIo) fa/HeT

18.1

Tun BbixogHoro curHana 40OC:
(TTL, HTL, sin/cos, pe3onbaep, AbcontoTHbiM Endat,
Hiperface v 1.n.) u HanpsXeHue NUTaHua

18.2

Paspewatowasa cnocobHoctb OC (MMnynbcos/060poT)

19*

YCTaHOBKA 3N1€KTPOMArHUTHOro Topmo3a (no TpeboBaHuMI0) aa/HeT

19.1

OTHoweHe MOMeHTa TOpMO3a K MOMeHTy aguratens M1/Mag (o.e.) nnu
BEIUYMHA MOMEHTA TOPMO33a, HM

19.2

HanpshkeHne noaknto4eHns TopmMosa:

a) ~ 380 B 50 Iy (uepes Bbinpsimutens); 6) ~220 B 50 Iy (yepes
BbINpsiIMUTEND); B) =24 B NOCTOSIHHOIO TOKa (BbINPSIMUTENb OTCYTCTBYET);
) UHOe (yKa3aTb)

19.3

OI'ILI,MM TOpMO3a: BO3MOXXHOCTb peryimpoBkKn TOpMO3HOIro MOMEHTA
(80 0.5Mr)

194

Onumun TOPpMO3a: pbl4ar py4yHoro paCctopmMaxxmBaHud ,El,a/HET

19.5

Onumn TOopMO3a: MUKponepekaUaTenb KOHTpons cpabaTbiBaHUa™ ™
L3A/HET ™™= yKaknte TMN KOHTAKTa: HOPManbHO-3aMKHYTbIA UK
HOPMasibHO- Pa30MKHYTbIM

19.6

OnuuMu TopMo3a: aHTUKOHAEHCATHbIM NOAOrPEB TOPMO3HOIO AMCKA Aa/HET

20

NlononHutenbHble TpeboBaHuUs (B CBOOOAHOW NMUCbMEHHOM hopMe):

217

Konuyectso, Wr.

lpumeyanus:

1) * - MlyHkmeol 0653amesibHble 0715 3aN0IHEHUS
2) B cnyyae He3anoHeHHbIX NYHKMO8 0NpoCHO20 AUCMA, YMO pABHO3HAYHO OMCYMCMBUI CO0MBemMcmaywux mpebosarud,
3nekmpoodsueamens uszomasausaemcs 6e3 donoHUMmMenbHsix onyul Ha HanpsxeHue 380 B 50 [u, co cmeneHsro 3awumesl [P54,
KAUMamuy4ecko20 UcnosiHeHus Y3, monmaxmHoe ucnonHeHue IM1001 (IM1081), c HopmansHbIM ypogHeM 8ubpayuu, co 8CMpPOEHHbIMU
damyukamu memnepamypHol 3awumel 06Momku cmamopa muna PTC.
3) Cnocob oxnamoeHus dgueamenel, ugem okpacku onpedensitomcs Vizeomosumesnem, eciu He 02080PEHO UHOE.

0T 3aKa3umka ot [locTaBLmKa

www.anpe.pd

Mopnuce, [laTa Mopnuce, aTa
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JOCUTPOARHTATENH 1 PrOSEvOR

000 «2/1PE»
141207, MockoBckag obnacts, r. [ywkuHo, yn. [pnboenosa, a. 7, opmc 306.

E-mail: info.elre.rf@gmail.com
TenedoH: +7 (499) 346-03-86
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