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AHHOTAIIAA

Hacroaumii ToM 4 paCoTEl cOAESPIMT yKasaHud 10 BHIGOpPY CTPYKTYPhI
cucreMs! oreparuprore Toka (OI1T) ra [TC 330 kB # Brime ¢ ABYMS 8KKyMy/1d-
TOpHAIMHE GaTapeamy (AB), BLIGOp HapaMeTPOB aBTOMETHIECKHX BRIKIIOYaTelICH,
OCYINECTBILTIONIMX 3AIMUTY 3NeMeRTOB cucteMul OITT, BhIGOp MUHUMATILHO BO3-
MOKHBIX cedennii KaGend rpd 0GecIede ut JyBCTBUTEIRHOCTH, CEIeKTUBHOCTH
1 peaepeupoBanud B cucreMe OITT. B paGore Taicke COASPKATCA YKazaHUA 1O
OUTHMAIRHOMY paclpeieleHuIo Harpyars Mexay Ab, xaHanaMu IiTaEuS B CeX-

OHIMH OHOK, ofecreunBaloliae HEOGX0AMMYI0 HaZeMHOoCTh B cicTeMe OITT
rc.
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COCTABIIPGEKTA
PyxoBoasiIMe YKR3IAHNS 10 OPraHu3alinil CHCTEMb! OTNIEPATHBHOTQ IOCTOIHHOIO

Toxa Ha [TC 110 B u BRILIE
N &3 Tt™

Tom 1 | Pacuerst mo smﬁop? TAPAMETPOR AKKY \n SATOPHOI Sa- 33rm-11
(3tanl)  Tapew ama [IC 110-220 xB ¢ oax0d akKYWYIATODHOHR
o __ _ ‘arapeert, [Tomsple cXSMBi UUITOB [TOCTOSHHOIO TOKA
Towm 2 PacueTsl cicTeMBbl ONCPATIBHOTO MOCTOAHHOIO TOKA AMA  83Tw-T2
fyran2; _ TIC 110-220 xB L
Tos 3~ Pacuers mo BRIGOPY MAPaMeTpoB AKKYMYILATOPHOIT G- 83TM-T3
(s1an3)  Tapeu qng T1C 330 xB o BrIme ¢ ABYMA AKKYMYAATOP-
HLIMM SaTapesMu [TofHBIe cXeMBl LUTOR HOCTOSHHOTO

. TOKa.

ToM 4  PucueTnl cHCTEMSI U[Ic‘:Dd.IWBHOl'U TOCTOSHHOLO ToKa 1714 83tMm-T4
(>rard)  TTC 330 B u BeitIe
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BBEAEHHE

Pabota BemoiHeHa oTaenoM P3AY uHCTHTYTA «OHEProCeTLIPOEKT B Ye-
TrIpeX ToMaX. Hacrosmmmif ToM 4 cofepUT YKa3aHus 0 HOCTPOSHHIO CUCTEMED
OTIEpATHBHOrO TocTogHHoro Toka as [1C 330 xB u Bume ¢ ABYMS akkyMyas-
TOpHEIMI GatapedMu. YKa3aHHs OCHOBAHKI HA METOIUKAX, PazpafoTaHHEIX pance
B HHCTHTYTE «DHEProCETHIIPOSKT», Ha BOILT- AMITEPHEIX XapaKTepHCTHKaX aK-
KyMYJATODOB, IIOCTPOSHHBIX II0 MartepranaM $upM HpoU3BOIWTENEi, HA MeTo-
IHKe pacueTa TokoB K3 ¢ yeroM COmpOTHRIIEHHS AyTH H2 oCHOBaHWM [1] 1 pa-
Gor CuGOPI'PIC [2).

Hacrosmue yxasaHiS B 9acTH pacueros ToxoB K3 B cucreme OITT npenna-
3HAYEHR] JUIY CIYYAER MCIIONLIOBAHUS AKKyMYJIITOPOR 3aKPRITOTO THIIA U repMe-
THYHBX. Mertomika pacdera TokoB K3 B ciicTeMe ¢ aKKyMyNSTOPaMH CTKPRITOTO

THIIa TOMellenHa 8 ToMe 2 HacToamel paSoTwl (83TM-12).
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1.OBOIHE ITICJICKEHNA.

Kax nokasaso B ToMe 2 Hacrosmiedl paoThl CHCTEMS ONEPATHBHOIO OCTO~
arxoro Toka (OITT) ¢ axkyMynsropHoii 6arapeeil 1 3apAAHO NOA3APAIHEIM arpe-
TBTOM B BUJIE HCTOYHHKOB IIATAAS UMEIOT TPH YPOBHS 34T HIDKHIH (3aImH-
T4 HEMOCPeACTREHHRIX ToTpeGuTeNel aBTOMATHYECKMY BRICTIoTaTel MM (AB),
paGoTaronmmi Ge3 BEIZEPKKU BPEeMEHM), CPSIHAN (3alIWTa MMHOK, IUTAIONIIX
HEIOCPeCTBEHHRIX OTpefuTeNnelf aRTOMaTHIeCKUMM BEIKIIIOUATEISMHA, UMEIO-
MM BEIAEPAKKY BpeMeHH (CeNeKTHBHbIE aBTOMATH), BEPXHMI (3aIiTa [aBHBIX
IIMHOK Ha IIUTe mocTosHEoro Toka (IIITT) rooBHRIMYI CENEeXTHBHLIMU 3BTOMA-
TaMu).

W3 oretuecTenHEX BhiKMovaTeneli And 3ammThl cuctemsl OITT MoxHO pe-

KoMeH10BaTh AB cieayronms THIIOB:

Ilng pwxHero ypoBHs sanwrht ~ AIIS0B, BA19-29 ¢ HoMuHATEHEMI TOKa-

MM MOMEHTAIEHRIX pacuermreneif or 1.6 10 63 A z ot 0,6 po 63 A coorBercT-
BeHHo. [TonHoe BpemMa IeiCTBHS YKalaHHEX AB He npessimraer S0mc (83tM-12,

Tain. 1)

Ing cpennero yposss amuTsl ~ A3793C npouaeozcTsa XaphKOBCKOro 3a-

Boxa XOM3 (HITO «BHPA», JIT) ¢ HOMIHATBHEIM TOKOM [MOJYIPOBCAHUKOBO-
ro pacuemsreis 160A n xomiGpyeMuIMH IHa4CHUIMH HOMMHAIEHOTO paGoderc
TOKA IOJIYIpoBoAHMKoBOre paciemurens ot 20 xo 160 A u mo Bpemern cpada-
TeBanus ot 0,1 10 0,5 c. crymensvu o O, 1c.

Iing Bepxwero yporHS 3amurht - A3793C ¢ KomnOpyeMbiM 3HaYeHUEM Ho-
MHHAIEHOro padodero ToKa ICJTyITpoBOIHUKOBOTO pactienuTend ot 160 1o 630 A
H MaXCHMAILHO BOIMOKHAEIM TOKOM cpaSarThmanis AB [,=6x630=3780 A.
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2.BRIEOP CXEMBI JUIA CHCTEMBI OODEPATHBHOI'O HOCTO-
AHHOI'O TOKA HA NOACTAHITUAX C IBYMA AKKYMYJLA-
TOPHBIMH BATAPEAMH.

Cucrema OIIT #a I1C ¢ asyms AB fomxHa HMSTh JeTRIpE He3aBICUMEIX Ka-
Halla IMTaHUS NoTpeCuTaNeH TOCTOSHHOTO TOKA 110 JBa KaHala OT Kaknoi AB.
BrBogs! 0GOMX KaHATOB Kol AB coemmueHn Mexay coboil B moMememnu
AB, KaXIpIi KaHAT HMEET CBOH IIPOXOJHbIE H3OIATOPEI i IOIKTIOUCHHRIE K HUM
Kafey, KOTOpEIE HA IDUTE IIOCTOSHHOTO TOKa COEMMHEHE! C FOIOBHEIMU aBTOMA-
TaMH (BepXHUi yPOREHR 3AIMUTHI), BTOPHIE ITONFOCA KOTOPLIX MOAKIIOYEHE! K CO-
orsercayromuM cexruaM musok [IITT. Cexuun mmHok ITIT xaxcoit AB mno-
[apHO COeQUHEHR! MeXAY ool KaGelbHBIMI [IepeMBITKAMY WM [IepPeMBIYKaAMU
B BUAE IIMHOK. KaxXIad repeMuiuKa HMeeT oaMH HOpMAThHG OTKIIOEHHEI AB ¢
CETCKTHBHEIMYA YCTABKAMH.

IMepeMbruxy Mexay CENUMIAMM WIMHOK pasHhX AD BKIIIOHAIOTCH B penMe
Pe3epBUPOBAHUS ITPH BLIXOAE U3 CTPOA OIHOTO M3 KAHAIOB ITHTAHME WIH OXHOM
#3 n8yx AD. Ipu oToM, BRITIOHAKOTCS, COOTBETCTREHHO, ONHA WM 00e IepeMur-
x4, B npenenax opnolf AB BO3MOXHO peseprUpoBaHUE Mexay coGoit oSoux Ka-
HAJIOB TNTAHUA HA BEPXHEM M CPeIHEM YPOBHSX 3allATE! ¢ TOMOMIBIO pyGUIE-
HMXOB WK nepexuiouarencit. CiucreMa pesepepoBanns [I0Ka3aHa Ha puc. 1.

OT riaBRBIX cexumit xaunoro xanana myrasns Ha IITT gepes AB, ocyme-
CTRITIONIAX CPeXHMil YPOBEHL 3AIMTHI, MUTAICTCA MIMHKA Ha DIATE peleiHo
sammral (+ EC P3A), Ha e ynparnerns (£ EC OITY), B 3PV (£ EC P3A+Y).
[ lmor mITalys SNeKTpOMAruToB BkmoueHus (+ EY) pexoMerayerces momemo-
9UTH TONRKO K OJHOMY U3 ZBYX KaHATOB KaKxoi AB.

[Tpu yxaszaznoM nmoctpoerun cucreMa OITT Ha T1C cozepaart mo 4 cexupm
TUTaHUA yeTpoieTs P3A u nemeit ynpagnenus Brmodarentei, MEXIY KOTOPRIMU
PACIPEASINIOTCS COOTBETCTBYIOMME yeTpoiicTa. OKoHoMIrdecxn HauGonee ue
niecoo6pa3no, 9TOGR! TONHKOBLIA TOK OT OFHOM CEXIMH [TPU OTKTIOICHHUM [PYTIILI
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BHIKIIOYaTENed (HANpHMep, IpHA paboTe 38IIMTLI IIMH) He npessman 100-150 A.
IIpn 3T0M, BO3MOKHO IONYIHTH HanGoNee SKOHEOMIIHOE H3 BO3MOKHLIX CCUCHNE
kaGeneif or OITY Jo NpMBOAOB BLIKIOUaTENeif, 06ecIiearB HpH 3TOM CEIEKTHB-
HOCTE, 9YBCTBHTENLROCTD | peaepruapoBanue. OGLITHO, JETHIpEX ceKimit GuiBaeT
JIOCTaTOMHO AN YKA3aHHEIX LieTell, HO B ciiygasx, KorEa Ha [TC Gommmoe xooma-
YECTRO BO3MYMINAIX BRIKMoUaTenel ¢ Gonpmum noTpetnernem A1eKTPOMArHITOB
OTKUTHOYEHMN, KONMYECTBO CEKUMiA MOXET OLITh yBexdueHo Ao 6 wm 8.
YerpoitcTaa penelfHOM 3amUTE], ABTOMATHKH U IPOTHROABAPHIAHOIC YIpan-
JIEHUS pacTpeeNIOTC MeXy deThipbMa ceximamu + EC P3A ¢ yuerom obec-
eueHns HAXENHOCTH nX paloThl B cucreme OIIT mpU OTKIOUEHAH HoGOro us

YeThIpeX KaHAJOB MUTaHUK Wi oXHoit AB.

3.PACYET TOKOB KOPOTKOI'O 3AMBIKAHHA B CHCTEME
OIIEPATHBHOI'O ITOCTOAHHOI'O TOKA

3.1.06mue mojioxenNs.

Pacuer Toxon K3 b cucreme OITT HeoSxommM 114 BGOPa YCTPOIfCTB 3almm-
ThI {ABTOMATHHECKHX BAIKIIOUATENSH] WK TpefoXpaHuTeneil), RCnoMb3YEMRIX LK
HanexHOM u 3xoHoMIdHOR padoTsl cucremul OITT na ITC.

PacueTs! BLOTOMHAIOTCS B cooTReTcTRuH ¢ [1].

B rome 2 nacrosmeit paGoTrl 1aHa MeTooMKa pacdera TokoB K3 B cucreme
OIIT ¢ axxyMynsTopaMu oTkpurroro Tuna CK oretecTBEHHOr0 MPOHIROACTHA.
YxajaHHA METOAMKA OCHOBAHa HA oSoSmeHnoll BomsT-AMuepHoll Xapaxrepu-
CTHKE KKYMYJISTOPOB OFHOTOC THIIA PA3HON EMKOCTH, HCIIONL3CBAHUE KOTOpOk
JUIR APYTHX THIIOR GKKYMYIATOPOB He NMpeACTABIACTCH BO3MOXMEBIM. B camn ¢
YKA3IaHHEIM, A7A BBUTOJHEHUSN pacdeTos TokoB K3 B cucremax OIT ¢ paznbiMu
THIIBMH SXKYMYIRTOPOB (¢ MIacTHHaMM THIIa Plante # ¢ HAMAIHEIMU ILIACTHHA-
MH) HaMK paspaloTaHE! Ha OCHOBAHMHA Pa3PATHBIX XAPEKTEPHCTHK AKKYMYJIATO-
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POB M MOMEMIEHH! B HACTOAMEM ToMe BombT-AMIieprnie XapakTeprCTHKA COOT-
BETCTBYIOLX SKKYMyJATOPOB Pa3iy9HRIX THIIOB H QUPM.
Tox merammyeckore K3 or akxymynsropHoii 6arapen B cucreme OIIT on-

Epp'l Egnt
peaensercs M0 BRIPIKEHMIO I =20 = 1= ),
Ry, Ry + Ry

rie Epa — pacuersad 3J(C oaHoro aneMexTa, opeiendercs Lif JaHHOIO
THIIA AKKYMYJISTOpPA 10 €ro BomsT-AMmepHolf XapaKTepCTHKE, TOKa3aHHOM Ha
puc.2

Ilna onpenencHUs BEUYUHBI Epy COOTBETCTBYIOMA XaPAKTEPUCTHKA IPO~
ZIO/KAEeTCA IO ICPEcEHeHNE ¢ Ochbio opanHaT. [Tonygensas sespruuna I/C yau-
TeIBaer siparme DJC momapuzarmy,

1 — YUCTO SIEMEHTOR B Garapee,

Ry — CONPOTHRNEHNE Beelt memu Merammaeckoro K3,

R ou~ COMpOTUBNECHNE BHENHE! termu Meraumiyeckoro K3 (6ea compoTue-
neuns AB)

Ras — BHyTpeHHee conpormeienue AD, onpencasercs, Kak MpOM3BeNeHNE
COTTPOTHBIEHHIA OFHOTO EMEHTA HA YHCIO SNEMENTOB (aKKyMYIATOPOB) B 6aTa-
pee, COSAMHERHEIX NOCHEI0RATENsHO. B TaGmnue 1 nmpuBeaeHs! COMPOTHRICHMS
AKKyMYJISTOPOB C IUIOCKHMHM IIacTHHaMy Tuna Plante B HaMa3HLIMM TUIaCTHHA-

MH.
Tox K3 ¢ y4eToM CONpOTHRIEHNS QYT ONpeNeNseTcs N0 BRIPRKEHHIO

L=l kg,

Ry +Ry,
rae K, - xoa(puumenT cHIDKeHNS TOXA KOPOTKOTO 3aMBIKAHUA, YHUTHIBAIO-
it CONpOTHBIIeHNe Xyru B Mecre K3, onpenensercs mo Kpnsoif Ba puc.3 B 3a-
BUCHMOCTH OT CONPOTHRICHUA Uemt K3 (Ry,). MaxcHMaIBHAT BeTUMHE KO-
thunmenra K. =0,77 6yaer nput Ry, > 600MOM
Raw™Ras* R mu  (3)
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CnMCOK XapaKTePHCTHK aKKyMyaTopoB Tuna GroE H ¢ HaMasHbIMK
TUIACTHHAMY, H300PaskeHHBIX Ha PHC.2.

1.CPF (GroE), ATSA (CEAC)

2.SPF100 (GroE), ATSA (CEAC)

3.BI1100 (GroE), AO Kypckwuit 3aBox “AKKyMynaTop®
4.BI125 (GroE), AO Kypckuii 3aBox “AxkkymynsTop”
5.GroE25 (Hoppecke) GroE25 (Sonnenschein)
6.GroE100 (Hoppecke)

7.GroE100 (Sonnenschein)

8.Vb2301 (50AY) - Varta

9.Vb2401 (100AY) - Varta

10.0P1 (26AH) — Oldham France

11.GroE25 (Hoppecke) u CPF25 (CEAC) npu t=0,54aca.
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ConporvBnense rEemmei nenn K3 onpelengercs Kak CyMMapHOE COIpO-
TuBNetHe ommHOBKA AB (Row), Kabeneif (Ryg), KATYIIEK H KOHTARKTOB ABTOMBTH-
gecknx Bhkmodareneif (Rap), KOHTaKTOB PYCMILEMKOB (Re: py). TEPEXOMHEBIX
CONMpOTHRNEHMIS KOHTAKTHBIX COSTMEEHNN (R ) (T261.3,83104-11)

R ‘e RouitRes +R45 RecpystRecr ()

B ofimeM ciyqse HMeeTCR TPR TPyImnl Kabenetk:

Rys1 — kabem oT prBoZoB AB A0 muTa HOCTOSHHOTO TOKA (BEpXHMIt ypo-
BeHb ciicreMst OITT)

Rasz — Kabei OT mmTe NOCTOAHHONO TOKA O MIMHOK ynpasieHns B OITY,
W Ao UIMHOK, IMTaIOMMX yerpolicraa P3A Ha mure P3A, mwm no muHok P3A n
yruparnesns B 3PY, wiM X0 MUHOK, MATAIOMMX 3NEKTPOMAIHUTE! BKIIOUEHUS B
3PY wm OPY (cpeaunii yposerr cucremsi OITT)

Res3- Xabemy oT DIMHOK cpeaHerc ypoHs cucTeMul OITT A0 KOHKPETHRIX
norpebureneii (yerpoiicre P3A, npuBooB BuikMoTaTenei 1 T.4.) (HKEuil ypo-
BeHb cucremut OITT)

ConpoTHnienye akkyMyasToproil Garapen onmpeacisercs Kak MpoH3sene-
HHe COMPOTURICHHUA OJHOIO MEMEHTA (RKKyMyIATOpa) Ha KONMUCCTRO JNCMEX-
ToB B GaTapee Ras=Raan (5)

ConpoTHENEHHE NETAM KOPOTKOro 3aMbIKaHNs onpencnsercs 1o gopmyne

O

Ti€ p — YASILHOE CONPOTHRICHHE, JIX MEIH
a

MOM MM
2u=0,0172x10""
MOM MM?
Pa=0,0283x10°
[Tpn 570M Rys monyanM B MmOmax (MOM).
Ecmu B fopMysIe p He MMCET HHAGKCA CHEHYeET, 9TO MPOBOJHMK BRITONHEH
u3 Meau. ConpoTHRNEHUS SKKYMYANTOPOR, KaX NPABNNO, IIPHACASTCS B MaTepHa-

aax cooTBeTCTRYROmeH upMut ( Tadn.1),
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TaGmma 1
Tun GroE
Dupma «Hoppecke» 1 pupma Kypciasit sanoz «Axxymyasrop» (BIT)
EMKOCTh IWIaCTHHE! 25A% Emxocrts mnactusnl 100Aq
Tun Em- | Conporusnenme, | Tum Em- | Compormanenue,
AKKYMy- KocTh | MOM aKKYMy- KocTh | MOM
TSTOpa aKkky- | Akxy- |Onmoft | maTopa aKKy- | AKKyMy- | Oneoi
Mynsg- | My- IIACTH- Myls- | ISTOpa | IIacTH
TOpa, | NATOpA | HEI TOpA, HBI
Aq Au
1 2 3 4 5 6 7 8
3GroE75 |75 1,158 3,47 |5GroES00 [500 {0,225 1,125
4GroE100 | 100 | 0,868 3,47 | 6GroE600 |600 10,187 1,122
5GroE125 125 0,695 347 |7GroE700 (700 [G,160 1,120
6GroE150 |1S0 | 0,579 3,47 |8GroE300 |800 0,140 1,120
7GroE175 [175 | 0,496 3,47 [9GroE900 {900 0,125 1,125
'8GroE200 200 10,434 3,47 | 10GroE1000 | 1000 | 0,112 1,120
9GroE22S 225 10,386 3,47 | 11GroE1100]1100 {0,102 1,122
10GroE250 1250 10,347 3,47 |12GroE1200 /1200 | 0,094 1,128
11GroE2751275 10,316 3,47 | 13GroE1300) 1300 | 0,086 1,118
12GroE300 | 300 0,289 3,47 | 14GroE1400| 1400 | 0,080 1,120
13GroE325 | 325 0,267 3,47 {15GroE1500 | 1500 {0,075 1,125
14GroE350 {350 10,248 3.47 |16GroE1600{ 1600 {0,070 1,120
15GroE375 1375 10,232 3,47 {17GroEl700 { 1700 | 0,066 1,122
16GroE400 (400 [ 0,217 3,47 | 18GroE1800 1800 {0,062 1,116
17GroE425 1425 | 0,204 3,47 [19GroE1900{ 1900 {0,059 1,121
18GroE450 | 450 10,193 3.47 | 20GroE2000 | 2000 | 0,056 1,120
22GroE2200 | 2200 | 0,051 1,122
24GroE2400 | 2400 | 0,047 1,128
| 26GroE2600 | 2600 | 0,043 1,118
Dupma «CEACH
SPF50/2 50 1,900 3,8 | SPF100/1 100 1,650 1,65
SPF7573 75 1,260 33 |SPF200/2 200 {0,825 1,65
SPF100/4 {100 {0,950 3,8 |SPF300/3 300 }0,550 1,65
| SPF125/5 (125 0,760 3.8 |SPF400/4 [400 }0413 1,65
SPF150/6 {150 10,630 38 |SPFS00/5 1500 10330 1.65
SPF175/7 1115 0,540 3,8 |SPF600/6 {600 10275 1,65
| SPF200/8  [200 |0475 38 [SPF700/7 1700 [0236 1,65
SPF225/9 1225 0,422 3,8 | SPF800/8a 180 0,206 1,65
SPF250/10 {250 0,380 38 [SPF900/9 (900 0,183 1,65
SPF27¥/11 275 ]0,345 3.8 | SPF1000/10 | 1000 [0,165 1,65
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Tadn £ (rpojpenscenye)

1 2 3 4 5 6 | 7 8

SPF300/12 {300 0,317 3.8 | SPF2000/20 | 2000 {0,083 1,65
$upma “Sonnenschein™

3GroE75 75 1,333 40 |5GroES00 [500 10,320 1.6
4GroE100 {100 1,000 40 |6GroE600 |600 [0,267 1.6
5GroE125 | 125 0,800 40 [7GroE700 |[700 10,229 1,6
6GroE150 1150 0,667 4,0 |8GroE800 [300 |0,200 1,6
7GroE175 | 175 0,571 40 |9GroES00 900 [0,178 1,6
8GroE200 | 200 0,500 4,0 |10GroE1000 | 1000 | 0,160 1,6
9GroE225 |225 0,444 40 |11GroE1100}{1100 {0,145 1,6
| 10GroE250 | 250 0,400 4,0 12GroE1200| 1200 | 0,133 1.6
11GroE275 | 275 0,364 4,0 13GroE1300 | 1300 ;0,123 1,6
12GroE300 | 300 0,333 4,0 |14GroE1400| 1400 0,114 1,6
13GroE325 | 325 0,308 4,0 |15GroE1500] 1500 |0,107 1,6
14GroE350 | 350 0,286 4,0 |16GroE1600| 1600 {0,100 1,6

15GroE375 | 373 0,267 4,0 [17GroE1700] 1700 | 0,094 1,6
16GroE400 | 400 10,250 4,0 | 18GroE1800 1800 {0,089 1,6
17GroEA425 | 425 0,235 4,0 1 19GroE1900} 1900 |0.084 1,6

18GroEA450 | 450 0,222 4,0 | 20GroE2000 ) 2000 | 0,080 1,6
21GroE2100{ 2100 {0,076 1.6
22GroE2200 | 2200 {0,073 1,6
23GroE2300 | 2300 | 0,070 1.6
24GroE2400 | 2400 10,067 1.6

25GroE2400 | 2500 | 0,064 1,6
26GroE2600 | 2600 | 0,062 16

AKKYMYJSTODBI ¢ HAMAIHEIMM [IIACTHHAMHU
Dupma “OLDHAM France™

OP3(0PC3) 75 11,2413,72 | OPSESO(OPSEC50) [50 [1,85[3,70]2n
OP4(0OPC4) 100 | 0,99 | 3,96 | OPSE75(OPSEC75) |75 [124[3,72{3n
OPS(OPC5) 125 10,84 14,20 | OPSE100(OPSEC100) | 100 | 0,99 | 3,96 | 4
OP6(OPC6) 150 [ 0,74 | 4,44 | OPSE150(OPSEC150) | 150 0,74 | 4,44 5m
OP7(OPCT) 175 10,60 { 4,20 | OPSE200(OPSEC200) [ 200 10,60 4,80 | 8 |
OP§(OPC3) 200 | 0,60 | 4,80 | OPSE250(OPSEC250) { 250 {0,53 15,30 10
OP9(OPC9) 225 10,55 4,95 | OPSE300(OPSEC300) | 300 [ 0,45/5,40]12 v
 OP10(OPC10) | 250 | 0,52 5,20 | OPSE350(OPSEC350)[350 {0,4 [5.6 |14
' OP11(OPC11) | 275 | 0,48 | 5,28 | OPSE400(OPSEC400) | 400 {0,36 (5,76 [ 16
. OP12(OPC12) | 300 | 0,45 | 5,40 | OPSE450(OPSEC450) | 450 {0,31(5,58] 18
OP13(OPC13) |325 | 0,43 5,59 | OPSESQO(OPSEC500) { 500 [ 0,28 (5.6 [20
OP14(OPC14) | 350 { 0,40 5,60 | OPSES50(OPSEC550) { 550 [ 0,26 5,72 (22
OP15(0PC15) | 375 }0,38] 5,70 | OPSE600(OPSECE00) | 600 10,23 | 5,52 |24
OP16(OPC16) {400 | 0,36 | 5,76 | OPSE650(OPSEC650) | 650 | 0,22 | 5,72 | 26




83t™-14 18

Tadnd (rpogmneessie)
1 213 4 5 6 |17 8
OP17(OPC17) [425 {0,31]5,27
OP18(OPC18) | 450 [0,31]5,58
OP19(OPC19) |475 10,30]5,70
OP20(OPC20) | 500 | 0,28 | 5,60
OP21(OPC21) |525 [0,27}5,67
OP22(0PC22) | 550 |0,2515,5
OP23(0PC23) [ 575 [0,245,52
OP24(OPC24) | 600 | 0,23]5,52
OP25(0PC25) | 625 | 0,23]5,75
OP26(OPC26) {650 | 0,22]5,72
OP27(0PC27) | 675 10,215,617
OP28(0PC28) | 700 | 0,20] 5,60
OP29(0OPC29) {725 {0.20(5.80
OP30(0PC30) | 750 [0,195,70
Dupma “VARTA”
VB2305 250 10,514 2,57 | VB2407 700 0,244 | 1,70 [7mn.
VB2306 300 {0,431 VB2408 800 0,215 | 1,72 | 8mr.
VB2307 350 10,367 VB2409 900 0,192 {1,73 | 9mr.
VB2308 400 10,323 VB2410 1000 0,174 [1,74 | 10mn.
VB2309 450 | 0,289 VB2411 1100 0,156 | 1,72 |1lmr
VB2310 500 | 0,265 VB2412 1200 0,143 | 1,72 | 12m1.
VB2311 550 | 0,242 VB2413 1300 10,132 11,72 |13mr.
VB2312 600 | 0,223 VB2414 1400 0,123 [1,72 | 14mm.
VB2415 1500 0,116 |1,74 |15mn
VB2416 1600 {0,108 1,73 |16mn.
VB2417 1700 10,102 [1,73 [17mn.
VB2418 1800 10,096 [1,73 [18mx
VB2419 1900 0,091 11,73 | 19uxn
VB2420 2000 0,087 | 1,74 [20mx
Qupma “Hoppecke™
80gi200 200 | 0,515 50g1500 500 0,237 1,185
| 90gi225 225 [ 0,458 60gi600 600 10,197 |1,182
| 1001250 250 {0,412 70gi700 700 0,169 |1,183
10gi275 275 10,374 80gi800 800 0,148 [1,184
20gi300 300 {0,343 90gi%00 900 10,131 [1,179
30g1325 325 {0317 100gi1000 1000 |0,118 | 1,180
140gi350 350 | 0,294 110gi1100 100 0,108 [1,188
150gi375 375 10,274 120gi1200 200 0,099 [1,i88
16021400 400 | 0,257 130gi1300 1300 [0,09T |1,183
170g1425 425 10,242 140gil400 1400 [0,084 [1,176
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1 2 3 4 5 6 7 8
1805i450 450 {0,229 lSOg@lSOO 1500 10,079 1,185
190g1475 475 10,217 160gi1600 | 1600 |0,074 1,184

170gi1700 {1700 0,070 [1,190

180gi11800 1800 [0,066 |1,188

190gi11900 11900 0,062 |1,178

200gi2000 | 2000 1 Li80

BHyTpeHHee conpoTupicHie akkyMyasropa (Ra,) OnpeAesercs B COOTBET-
crBui ¢ [8] mo ABYM Toukam paspanHoii xapakrepucruki (U=f(I)) mo dopmyme

U -u
RM=-I—‘——(TZ— (OmM), rame nepsasx Touxa (U, [;) onpenenserca npu Toke pas-
FIES|

psana 4ly,... 6110, a Bropas npu Toke paspaaa 201,... 401,

Bemrunna Toxa Meraumyeckoro K3 ucronssyercs s BeiGopa aBTOMAaTH-
9eCKHMX BHIKIIOUATENEH 10 MAKCUMANLHO JOMyCcTHMoMY ToKy K3.

Tox K3 ¢ yderoM conporueieHus Ayrn B Mecre K3 Hcrnosssyercs mpy oIr-
pezeieHnH JyBCTBUTENLHOCTH MaKCHMAalbHOIC PaclelHTeNs aBTOMaTHYECKOro
BAIKITIOYATENs.

3.2.Pacqer Toxos npa K3 Ha Bepxaem ypoBBe 3aI0ATHI (HA [JIABHBIX
MAHKAX HETA NOCTORAAOIO TOKA)

Toxn onpeznensoTes mo BulpaskennaM (1) 1 (2) Ang METALIMIECKOT0 KOPOT-
KOI'C 38MbIKaHMA ¥ KOPOTKOrO 3aMbIKaHWA 9€pe3 AyTy COOTBETCTBEHHO.

ConpoTuBnesus OnpeaensioTcs mo BeipaskeHusam (3), (4), (5), (6).

BblpakeHnue i ONpefeneHns MeTaJUI4ecKoro Toka K3 Ha miapHbIX MUH-
Kax [HTa NOCTOAHHOTO TOKA 6YAET HMETh BUJL

E_ . n .
Teuoy™ e 7
ol Rn n +Rmu + Rxﬂl + Rudy + Rmpyd +'Rxoxm ( )

Bripaxenue ans onpepenesus Toxka K3 uepes conpoTuBiieHue ayru 6yner

E_M:v nex, (8)

HUMETh BUI: Lomny=
R, n+R, +*Ry+R g ¥+ Rps + R
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B cnyuae, Koraa akkyMyasTopHad Garapes Ha [IC HMeeT JONOIHATEIbLHEIE
aneMeHTH (104+n), BrBenerHbie Ha MUHEKY +EY wid BOUOYEHHS 31€KTpOMar-
HUTHKIX OPUBOJOB BRICOKOBONBTHRIX BHIKMIoUaTenei, Tokn K3 cnegyer onpene-

JISTH TAKCKe U Ha ceximiax mmHOK +EY.

3.3.Pacger TokoB OpR K3 5a cpeaneM ypoBHe 3AMATRL
[Iusxy cpesHero ypOBHA 3allATHl HAXQANTCA B Pa3THIHAIX TOMENIEHIIX.
- H8 LIMTe YIpasleHud,
- Ha IATe pencifHol 38Tl U ABTOMATUKY,
- Ha OPY (“KoNBLo COICHOMTOR™) UL MUTAHUA SICKTPOMATHITE BRIIOYE-
Hud,
- B 3PY ans nurasus neneit ynpasieHns W peneifHoil 3ammTE,
- B 3PY nns nmuTaHuA 31€KTPOMArHUTOB BKIIOYEHN.
Toxu mpu K3 B xaSesax, MHTAIONMX YKa3aHHBIE BHIIE ITHHKN, CIEAYeT Of-
PENENATE [I0 COOTBETCTBYIOMMM BEIPRKEHILIM!

E’,m-n
Inuu&f" (9)
R, n+R,, +Ry +Rm,y FRups + Boga + Rgery + Rouon

I — Eﬂﬂ K, (IO)
Y Ry M+Ryy+Ren +Rgyyy + Rps + Rey + Ruge 1y + Regr

Tok merammueckoro K3 paccumtnmaerca mpu K3 B KoHme mmratomero
IVHKY KaGels (B HadvaNe IMUHOK), 2 Tox K3 ¢ yueToM BmdHud XyTd — Y CaMoro
OTIAIEHHOIC NPWBOAA MIA IPOBEPKM UYYBCTBMTEABHOCTH AB, saimuinaomero

yKataHHkle kaGels i DIHHKA,
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3.4.Pacuer Toxos npx K3 5a aE:mEeM YPoBHE 3aMHTHI.
3armmuTa Ha HUKHEM YpOBHE — 3T0 3amuTa motpeSurenei cucremut OITT:
- xaGeneif, MWTAIOMWX eI YNpPABAEeHNT BRICOKOBONLTHRIX BRIKIIOUATE-
nIeit,
- kafeneif, miTatonmx ycrpoiictsa P3A,
- xaGenell, TMTSIOMWX Lemy ynpasienud 1 P3A s 3PY,
- xaSeneil, IMTAIOMMX NEMH JIEKTPOMarHiToB BKIIoYeHHs Ha OPY,
- xafejeif, MUTAIOUMX UENY JeKTPOMarHuToB Biunodesns B 3PY.
Toxut npu K3 B xalensx, OUTAOMMX YKa3aHHEIX Bl HoTpebuTenel onpe-

ACIAIOTCA 110 BRIPAKCHUIM:

E. .. n
Immqu= il (1
R, n+R,, +Ry, +RAauy +R’KIN + Ry, +le,’ +*Ryy + Ry +Rm1y +Ropon

E ey 1K,
Leumuy= ‘ (12)
Ry n+Roy+ Ry +Rgyry + Rgps ¥ Ry + Rgery # Rty + Regs + Rty + Rpen

4.BBIEOP ABTOMATHYECKKX BRIKTIOYATEJIEH HWXKHETO
YPOBHA JAIIHTHI

4.1.00m=e no0xmeqAS
OcHoBHOH Harpyaxoifl aBTOMATHYIECKUX BBRIKIIOHATENIEH HIDKHEro ypOBHL
HABJIATOTCA:
- ycrpoiicTBa pesreiiHOl 3aMIATHl M aBTOMATHKY ¥ NEM WX NORKIIOYEHNT K
munxam™ + EC [1[P3,
- UenH YIpaRleHUS BRICOKOBOIBTHAIX BLIKIIOYATENE,
- Uemu 3XeKTPOMarHUTOR BKTIOYCHNT MAC/LTHEIX BRIKTIQUATICH,
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- [enH YOpaBieHus ¥ peneiinoi sammuTs: B 3PY.

B xagecTse SBTOMATHYECKMX BRIKIIOYATENECH HIDKHEro YPOBHA 3alIHTH MO-
I'YT HCIOILIOBATHCS KAK OTEUECTBeHHBIE BhIKMoYaremy tunos AIT50B, BA1S-
29, BA21-29, noymoe BpeMs cpabaThiBaHUA KOTOPHIX HaX04uTes B npenenax (20-
50)mc, Tax U BHIKITIOUATEIM 3apy6exunx pupM (ABB, Gec Alsthom 1 ap.).

[Tpu Sonpimix KpaTHOCTSX ToxoB K3 mo oTHOmIEHWIO X ToKaM cpabaTkiBa-
HHSA, BpeMs MOXeT ObITh MEHLIUMM YKa3aHHOTO BhIIIE, HO HE MeHee J Mc. Yia-
3aHHYIO BEIWIMHY MOXHO [IPHHATD 32 BpeMA HANSKHOro HecpabarsiBauus AB.

Brifop aBTOMATHYECKMX BBIKIIOUATENEH HIDKHEro YPOBHS 3JQUIMTHL Heneit
YIpaRIeHHS BRICOKOROJILTHRIX BRIKIOUYaTeNeH, YCTpOUCTR peneiiHoil 3aluThl 1
ARTOMATUKM, YCTPOUCTE MIPOTUBOABAPUIIHOIO YIPABNEHUT BEACTCH 10 CHEAYIO-
MM apaMeTpaM.

4.1.1.Onpenentercs TOK cpaGaThiBaHRS MaKCUMANLHOIO PaclelluTeNd ToKa
(8 ranbHeliem ~TOK cpabaTriBaHus pacuenuTels) AB HIDIHEro ypoBHS 3allUThl
110 BRIp&KEHUIO

Le.pary 2 Kulvarp (13),

Tre k=12 — xo3QdUIMEHT HaJeKHOCTH,

[rarp — MoTpeGienye no ueram OITT oaHOro iy HECKOIEKMX YCTPOHCTB,
JalMInaeMbIX JaHHEM AB (cvm.Tadn.2).

Jlannbie 0 DOTPeGNeHMIc [IOCTOSHHOIO TOKA HEKOTOPBIMU yCTpoiicTBaMul
perteiHOil 3aMNTEl ¥ ABTOMBTHKY TPUBeAeH: B Tabmine 2,

4.1.2.0npegenseTcs HOMUHAILHEE TOK PACUEIMTENA MAKCHMATLHOIO TOKa

(2 nannHelmeM — HOMUHANEHLIA TOK pacuermuTend) AB HIKHEro YpoBHS 3ami-

T Loy =220 (14),
Xy
rae K, - ko9 dHIMERT yeTaBKM aBTOMATHYECKOr0 BRIKIIOSATEIS, PABCH OT-
HOIIEHWIO TOKA CPASATAIBAHUT PACHIEIUTEIA K 6r0 HOMUHANLHOMY TOKY.
Homunansnslit Tok pacuermurens AB BeIGHpaeTcA U3 PANa HOMHHAIBHEIX

Toxoa (Tabn. 1, 33Td-13).
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4.1.3.0npezensgercs Kospdumment gyscrBuTentaoctd (K) AB mpu K3
KOHIIE 30HBI 3aIMTHL. Ero MUHMMaNLHER BeNHUIHHA NOMKHA OhTh GONbile Max-
CUMAILHO TOTPENHOCTH TOKA cpalaThiBaHns 3NEKTPOMATHUTHRIX paclenvre-
neif. CyMMapHad TOK0Bas TTOTPEIHOCTh 06RYHO He npeBbanaeT 20%l,... Ilpa xo-
sthdummente orerpoiixu Kg=1.1, MOXHO NPUHATE MUHUMAILHYIO BEMINHY KO-
3¢ ¢dunuenTa YyBCTBUTENRHOCTH K=K Ke=1,2x1,1=1,32

ITosmyuennas Besmanaa K=1,32 o6pl4H0 38/8€TCE B KOHUE 30HBI PEIEPBH-
POBaHHA, B KOHLIE OCHOBHOM 20Hb! 2aMThl K, JOIKeH GrITh He MeHee IBYX P
ompejeeHi! Toka K3 1epes conpoTuBaeHne Ayru B Mecre K3.

KeleXqs)
L

YkaszauHble Beine Ko3GOHIMEHTH JyBCTBATENBHOCTH “27 1 “1.32” 3akna-

IBIBAIOTCS B OCHOBY PACYETOB IIpH BHIGGpe CeHeHWH KOHTPOIBHBIX Kabenelf B

cucreme OITT.

.2.Brifiop aBTOMATETECKHS BLOCTIONATENEH 1)1 a4 Th] Henel snex-
TPOMATHATOR BIIOYeHHA MacISHbIX BhOCHeTaTeIeH

TepMiraeckas cTOMKOCTL 31€KTPOMAarEUTOR BKIMIOUYeHNs cocTasnser 15-20c.
Hx 3aumra ocymecrsifercs Blkmogarensmy cepun AIT-506 2MT npu Toke
srmouenns 1o 120A u cepuu A3100 npu Toke Brnoyesns cehime 120 A. Homui-
HANLHAIE TOK MAKCHMAISHOTO PACHENuTeNs zaMelNeHHoro cpabarnianng AB,
JAMUMIAICIUEr0 3IEKTPOMArHUT OIPEIENACTCA IO BLIPAKEHIIO

Imu.p.nfych Ism (1 5),

Tae K. — pacuerusiit xosdduunent, s AB tina AITS0B ¢ Lowpay=(10-
25)A Moxer OuITh B npetenax 0,15-0,25

L .axn — TOK SMEKTPOMATHUTA BITIOYEHNT BLIKITIOYATENA

3Hauenye TOKA [y OMPEILIAETCS 0 BEIPAKEHUIO
E

pact
Ryn+R, +Ry +R«wm +Rm +Ryyy +Rm,y +R‘4r!.v +R gy * Ro3

n

Imm
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rae R,, — CONPOTUBACHNUE 311eKTPOMArHUTA BRIIOTCHIA

ITpw BLIGODE Luonpwy IO BuIpaXeHmo (16) ofecriemBaeTCa OTKIIOIEHNE TO-
Ka B L[eT 2JeKTpoMarHITa BKIIoYeHRs B Teuetue (3-12)c. Tox orceuxu AB Tumia
ATT505 mpusuMaeTcs XpaTHbIM RecaTH (K,=10) 110 OTHOIMEHMIO K [yow pay. B cl1y-
Yyae 3AAMUTH 3NEKTPOMArHATOR BKIIOUEHUS ¢ [TOMOIILIO HpeNoXpaHnTene, Ho-
MUHANLALGE TOK TUIARKOH BCTABKM LPENOXPAHUTENS Ly nuser. OHpENEIZETCS IO

YCIOBHE  Lyosermnser=(30-40) %Ly aen.

Tabmuma 2.
TTorpe6nenue o LerdM ONEePaTUBHOTO HOCTOLHHOTrO ToKa (mpu U=220B)
HEKOTOPAIX yerpoiters P3A
j Tan yerpoiicrsa PSA IMTotpeGuere B Hop- | [ToTpedienue B yeIoBUSX |
j MAIBHOM pexuMe, A CpalbaThBalud, A
i 13 201 i 0,7 2,13
| O®3-503,[Jd3-504 | a,7 2,13
9l13-1636 ! 0.5 ; 1,68 1
[13-21105 1.2 12 J
YPOB, o6t 1ng 0,05 0,25
CeKIl UmH
32801 0,32 0,45
111132802 0,66 0,66
1132802 0,37 0,86 |
132001 0,8 1,14
92002 1,05 1,27
11132003 1,14 1,59
1132004 1.8 1,8
132005 0,82 1,14
11032006 1,14 1,36
112101 0,59 0,86
12102 0,59 0,86
1112103 0,59 0,86
11132106 0,59 0,86
1132107 | 0,59 ! 0,86
1132108 | 0,59 0,86
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‘ 132113 0,59 0,86
11192303 0,18 0,41
11132706 ]
AKTTA 1,14 1,14
AJIAP 1,14 1,14
AOIMH 1,14 1,14
¢0J1 1,14 1,14
Tum yerpoitersa P3A [TorpeGnenue B Hop- | [ToTpebienue B ycroBn-
MATLHOM pexume, BT/A | ax cpaGarnmanus, B/A
RELS501 14/0,06 30/0,14 !
RELS11 14/0,06 30/0,14
REL531 14/0,06 30/0,14
RELSS1 14/0,06 30/0,14
RELS561 20/0,09 30/0,14
| REB3551 14/0,06 30/0,14
i 7SAS13V3 i 15/0,07 25/0,11
RELSIIR 20/0,09 |
REL321IR 20/0,09
RELS521 2.0 20/0,09
RELS112.0 20/0,09
RET316 V4 i 15/0,07 35/0,16
, REB103 ! 4,8/0,02 ,
; REBO10 ; 4,8/0,02 §
; 7SAS22 i 12/0,05 20/0.09 ]
| 7VT513 % 15/0,07 45/0,2
781511V32 j !
i 7SVS512V1.0 6,5/0,03 13,5/0,06 |
I TVK512V1.1 6.0/0,03 12/0,05 i
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4.3.ITpamepsbl Bhiopa SBTOMATRYECKEX BhOUTIOYATEIeH HEKHEr0o
YPOBES 3aMHTLL

4.3.1. Briffop AB A1 33Un4Th KOMILIEKTa WK OTAeILHOTo yeTpolicTsa P3A.
HanpuMep, 3anmrs nepsoro komiuiekra (K1) yerpoiters P3A ra 6aze UMC as-
torpaicthopmaropa Onpegensercs cymMMapHad Harpyska AB B pexume cpaba-
ThIBaHMS yeTpoifcTs P3A (ra6n.2): 11152106, 11152107, 11152303 (a8a mxada),
11152001, II32706 Gyxer pasHa Lharp=0,86+0,86+2x0,41+0,86+0,41=3,81A

Onpepensercs T0K cpaSaTnanus pacilermrend no gopmyne (13)

Lpny=1,2x3,81=4,57A

Omnpexnengerca mo dopmyne (14) HoMuHANBHLIE TOK pacUermTend Ipy Mu-

HUMAILHOM Koodb(HUIMeRTe YCTaRKYA, pasHOM 2.

4,57
o= 202,28 A

BenuyHL HOMUHAJIBHOTO TOK2 PACHEnuTens BhOHUpaeTcs U3 paAna HOMU-
HAILHBIX TOKOR BRIKICUaTenel Turna BA-19 (Tadn. 1, 83tm-12) - 2,5 A
Lpwy=2X2,5=5A.
IlpenenbHas KOMMyTaUuMoHHaf crocoGHoeTs AB tuma BAI9-29 ¢ momu-
HATBHBIM TOKOM DACHEIITENN Liowpuy=2,5A COCTABIAET lnawonan=2,0xA, uTO
ofecreynnasT Hagexcioe OTKIoueHNe Toka B cicTeMe OITT npu K3 na mumaiem

YPOBHE 3aI0HTAL

4.3.2.BeiGop AB ana 3aUThI INEKTPOMAIHUTA BIUTIOHCHMA MacHOro Bhl-
Kmogarent tuma BKD-10. [lpusos seixmedarens Upu BKICYCHUM nOTpenger
100 A. Onpeaensercs HOMUHATLHBIE TOK o popmyae (16)

Tuowpny=0,16x100=16A

BpeMsa cpaSaThiBaHUT PACcUEmHTeNE IPH Ly w,=100A

Oupenenzercd MO BPEMATOKOBOR XapaKTepHCTHKE [UIA OTHONIEHWUS

L =E=6,25 ONIPENeNIeTCA MBKCHMATLHOE BPEMA PaclemmTent tuyw=7c.

nox. puly

7
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KpatHoCTs cpabaThIBaHIS MIHOBEHHOTO pacliellNTelIs HPHHUMacTCE paBHoi 10.
K=10 Ip=16x10=160A

Tepmuraeckas CTOMKOCTb JEKTPOMAarKiTOB BKMO4YeHNs ofecrieunBaeTcs B
tegerue (15-20)c. Harpes aiiexTpoMaranTa A0 JHATENLHEC JONYCTUMOMA TEMIIepa-
Typst 105°C npoucxomuT 3a 16 ¢. MAKCHMAILHOE BpeMs CPalaThIBAHUS PACICIT-
TelIs MEeHbINe YKAa3aHHOrO BpeMeHu (He mMpeBkmaer 7 cex.).

Maxcumanbio gomyctiMent Tok orwmoderns AIIS0B ¢ Luwpwy™16A co-
crasnget 2,5 KA. Ecmn Tox K3 mpesbumaer ykasaHHYIO BEMYMHY, TO ClIedyeT
HCTIOMb30BaTh BA19-29, KOTOpRI Hpit HOMUHAIEHOM TOKE, PaBHOM 16A umeer

HBONYCTUMLI TOK OTKIIOYEHNT 5 KA.

4.3.3.BuiSop AB i 3allUThI Lelleit yrpanIeHus RO3AYIIHAIX BRIKIIIOYATe-
nei.

HauGonsinas BemuuyHa TOMYKOBOrO TOK2 NpH OTKIIOYEHHM Y BO3AYIIHOIO
Beictrodarens tvna BBBK wm BBBS00 u cocrasnser 3x20=60A. [TocTosnHas
HArpysxa uenei ynpaBlIeHus BhIINICYATeNd He IpessunaeT 3A, oSmumi ToqgKo-
BhI{ TOK COCTaBMT [=3+60=63A

Tox cpaGarniBanus AB, 3aDIMINANOINETO YKA3aHHYIO lellb ¥ OTCTPOEHHOro
OT TOIIKOBOTO TOKa ZoJnKeH ObITh He MeHee (13)

e vy 1,2X63=75,6A

TIput Koo PUIMEHTE YCTABKN PABHO JBYM, Imu.ﬂ'y=121'§=37,8A

[To mxare HOMUHATEHBIX TOKOB BA-19-29 BrilupaeM L., =40A. Tok cpada-
ThIBaHUS paciiemurens npy Ky=2 pasen L.,..,=2x40=80A. KoapguuuenT 4yscr-
BUTEIBHOCTH B OCHOBHOI 30He 3a1muThi (0T AB 10 31€KTPOMarHUTOB YITpasiIeHus
BBBK) aomken SWTs He MeHee ABYX. MunuMansro zomycTumsii Tok K3 B xonue
JOHBI 3AUMUTHI COCTABAT Iy ooy wy=2X80= 160 A.

4.3.4 BrSop AB JJIf 3alMThl ONEpaTUBHLIX liemeit MoCTOAHHOr0 TOKA 3a-

pazHo-nox3apaansx arperaTos (3[1A). OcHoBHOe HazHaueHHe YKalaHHEX AB -
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3ammuTa Kabend coeuaAomero 3I1A ¢ munkavmu + EC Ha nidTe TOCTOAHHOrO TO-
Ka. YuuThiBag, 9TO TOK MeTaumgeckoro I3 B 1annoii Touxe zocturaer SoMbIIon
B&NMUMHEL (2-0)KA, cielyer BrOHpaTh BuikmogaTemy Tina BA-19-29 ¢ Makcni-
MAIBHO BO3MOKHBIMA IIapaMeTpaMul JONYCTHMOTC M HOMMHAJLHOTO TOKOB
Luorp=63A | Lonun=10KA.

MaxcuMansHo ZOOycTEMAS BeIHYUHA TOKa KoMMyTaiau AB, pasras 10KA,
Syzer mocTaTouHOll OTCTpOiiKoit mpu moboif akKyMynaTopuoit 6arapen, mpuMe-

ugeMoit HaT1C,

4.4.IIposepxa ARTOMATHUCCKHEX BhIK/HoYaTeJeH
HAXAero ypopHd 3aMHATHI HA HecPpadaTbIBaHHE 0T GPocKa eMKOCTHOrO
TOKa.
ITo coaSmenuo 3aBoN0B TPOMIBOAUTENEH BbICnouaTeneil Tumos AITSOB,
BAIl%, BA2] MakcuMansHas MpoXo/DKATEIEHOCTE UMITYILCOB, IIpH KoTopoMm AB

VKA3aHHAIX TUIIOB HANEKHO He cpadaThIBAET, cocTaBiageT SMc. Pexomernyercs B
cucreme OITT na [IC mpumenats AB tunos AITS0B, BAI9, BA21 ¢ TokoM cpa-

BaTkIBaHNA JMEKTPOMAIHHTHOIO paclieIUTENS He MeHee SA,

Hna xasxnolt [1C onpesengercd MaKCUMAaTbHO JONYCTHMAS BeIUUMHA EMKO-
cru kaGeneil B cucreme OITT, cozfaromas B TeyeHne 5 Mc OPOCOK EMKOCTHONO
TOKa BeMMYUHOM! B SA IIpH 3aMBIKaHMH Ha 3EMIIO OJHOIO U3 [TOJIOCOB CUCTEMEL

HPH ITOM COUDOTMBJICHME B LIEM 3AMBIKAHNA Ha 3€MJIIC COCTAaBUT

R=Y-20_ on
773

[IpenenkHo JomycTMas eMKOCTs onpeendercd w3 popmyrsr €=CR (17),
rae £~ nocrogunasg speMern cucremsl OITT, Mxc,

C - emxocts cucreMet OITT, MxD,
R - conpoTunnenne » nenu 2aMrIkaRus Ha aemmo, OM.
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IMo ¢opmyne (17) onpenengercd MAKCHMAILHO JOMYCTIMAs BEJIWTIHA €M-

xoctu B cucreMe OIIT C=%°-9 =113,6.:x®

B cnyuae, xorzaa B cucreme OlIT munmvansmax yeraska AB Gonpmie SA,
JOIYCTHMAA €MKOCTh cHCTeMRI Taicke Gompme 113,6Mx®P, ecm uMeEOTCA BhI-
KIOYaTen ¢ MEHBLIOMMH TOKaMM cpaGarnBaHud 4eM SA, COOTRETCTREHHO,
YMeHRIIaeTeH JOMyCcTHMas RennynHa eMxocTy cucremsl OITT na I1C. Tlpn onpe-
JeTeHI BeIUHNHEl eMKOCTH Ha KoHKpeTHoH ITC pexaMeHAyeTcs NOMb30BATHCS
CIeAYIOIMMY JAHHBIMA 3aMepoB, BrmoaHeHHEX B HHUM xafencHoil mpoMbi-
nensoctu (Kamenckum M.K.). EmMxocts omuoit xuml xabens 14x2,5 cocrasmwier
0,98 Mx®/xmM, kabens 14x1.5 coorsercreenso 0,56MxP/xm. [Tpn 3amepax ocrais-
Hhle TPUHAZNATS 31 Kabend GhUIM 3aKOpPOYEHRl M 3a3eMiIeHb. Eci yKaszaHHble
TPUHAANATL AW Kalens HaXORATCS IO HANpEKESHUEM IIOCTOSHHOIO TOKA, TO
eMKocTs kabe1s ysemagurced Ha (60-80)%, Ho He Gouee, 4eM B A8a pa3a. YUUTHI-
Bad, 4TO ceueHne 2,5MM’ 1 unciIo #ouT 14 FRITOTCA CPEAHHMY BETUIMHAMY L1
Kom'pom:ﬁbxx KaGeueil, To ¢ ZocTaTouHe GOMBIINM 3aaCOM ,eMKOCTh, PABHYIO
2x0,98=1,96Mx /KM, MONCGIO CHUTATh CPENHEd eMKOCTLIO IS KOHTPOJBHEIX Ka-
Gedeid.

Jnd cinoBbIX Kabenelt ucnonkayemsix B cucreme OITT (caaip AB co IIITT,
HIIIT ¢ musxaMu B 3PY, nemy yrpasneHus BO3JYUIHBIX BRIKIIOUaTeNeH, “KOIb-
IO CONEHOUACR™ | Ap.) HaHHbIE 08 UX eMKOCTIX MMEIOTCA B CITPAROYHOM auTepa-
TYpe ¥ KaTaloraX Ha xaGeisHylo npoaykumio. MaxcumanmHag amvHa KaGeneit,
ncronssyemebix 8 cucreme OITT na ITC npu MUHMMAILHOM ToKe cpaaThiBaHus

L96

paBHOM 5A, He JOJDKHA NPEBRIUATE  lyg son = 58xm
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S.BBIGOP ABTOMATHYECKHX BBIKTIOYA TEJIEN CPEJHETO

YPOBHA 3AIIUTEL

5.1,00m=e nonozensd.

ABTOMATHYECKUE BRIKIIOYATENR CpEeJIHEro YPOBHA 3aI0HTHI PACIIOJIGKSHE Ha

IMTE IOCTOSHHOTO TOKA, MOAKIIOUEHE! K MMaBHEIM mmHKaM +EC wm +EY u

3aIMIAOT Kabely ¥ MUHKA CPeNHero YPOoBHS 3aimiThl Ha mute P3A, B OITY, B

3PV, ua OPY.
ABTOMATHYECKHE BLIKITIOUATEIN CPEHErO YPOBHS 3AUIMTE! NOJDKHEL:

oTKMoYars Bee K3 Ha yKasaHHBIX BbIIlE IIMHKAX W B IHTAIOUIMX 3T
MWHKHA Kabemax,

OCYIECTRIIATE QVHKIMU JANBHETO PEIEPBUPOBAHNA, T.e. OTKIIOYATh 32~
[muaemsle DIMHKA 1py K3 Ha HIOKHEM YpOBHe 3aitiThl (HarrpuMep, B
UEIIAX YIPABICHUS BhICOKOBONBLTHEIX BRIKIIOHATENEH WM 3AlIMTE OpH-
COEIMHEHNS) 1 0TKaze AB HIDKHEro YpOoBHA 3AIMUTHL.

Ko duumeHTs 9yBCTBUTSILROCTH IIPY 3TOM O/LKHBI COCTABJIATE:

He Medee a8yx npy K3 B zoxe sammrst, T.e. npu K3 B xadene i Ha muH-
Kax cpelHero YpoBHS 3allMTHI,

He Medee 1,32 mpu K3 B 30He pesepsupoBanus, T.¢. mpu K3 B yerpoiicT-
BaX 3ALIMThI WIM B LEIX YIPABICHAS BEICOKOBONLTHEIX BHIKITIOYATENEH.

ABTOMATHYECKMAE BRIKIIOUATEIU CPEIHErc YPOBHA 3AlIUTREL JOJUKHEL GhITh

OTCTPOCHRI II0 TOKY X BpeMEeHR cpaSaTmnaxm OT aHANOIWYHEIX ITapaMeTpoB aB-

TOMATWHECKUX BRIKIIOYATENEH HILKHETO YPOBHA JAIIHATHI Hpu 3TOM, ClenyeTr

YUMTLIBATS ABAJUATH POLEHTHYIO NOTPEMIHOCTS o TOKY U BpeMeHn AB cpen-
HEro ypoBHS 3alIATEI 1 TY K¢ RETUINHY MOTPEITHOCTH 110 TOKY W BPEMEHH ML

AB HIDKHET0 YPOBHS 3AIMTEL

0,81cpety 2Kum 1,2Lemy (18)
pa Ku=1,1 lpety2 1,65 Lmy  (19)

0,8tpey 2Kum L3ty (20)
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PR Ko =2 topety™3 tepuy
OpH tpey=50MC  tpey=150MC
Ycraska o spemern AB cpefnero ypoBHS 3aINATHI IPAHWMAETCH PABHOM

0,15 wm 0,2¢.

5.2.Brifop apTOMATEICCKAY BROUTOUATEICH Mg JAMBETH] IMHAOK NH~
Tam#A yerpoicTe P3A na muATe pesreiNod JamuTLL
Kaxnas AB maTaer B¢ CeKIIAM WHHOK P3A, 1o oZHOH CEeKIMM HA KaXKIOM
Kaxane maTasus (puc.1). ABToMaTHdecKiil BRINIOUATED 3AIMIIAIIINI Kaders
H muHKM P3A pacronoxeH Ha IUTe NOCTOAHHOrO TOKA. Ero HOMYIPpOBOJHUKO-
BBOA paclleluTens JOJIKeH OhITh OTCTPOSH OT CYMMAapHOTO TOKA HaIpy3Ky 0GenxX
CeXIi cayuae MX oGheNMHCHHA NpH OTKIIoYeHHOM AB ozwmo#t U3 yKa3aHHBIX
cextui,
Onpenenserca cyMMapHRIA TOK Harpy3ku ofenx cexumit + EC P3A

Lisnrp.p3a= Tuacp.p3a1 M narp.pran
Onpenengercs MUHUMAILHO JOMYCTHMEI Tox cpaarnsanus AB (13)

Lpety 2 Koreluarp.p34
Onpeaensercs o Bripaxesnio (14) MUHUMAILHO JOMYCTHMBI HOMUHANb-
BHI TOK ITOIYITPOBOAHUKOROTC PAcUEmUTENs Ipy KosdduIMenTe yCcTaBKa pas-
HoM mBYyM  Ky=2
I

Imz cpely

2

ITo mxane xomuCpyeMEIX 3HAYCHUA HOMMHANLHBIX PaGOIHX TOKOB IOIY-
POBOJHUKOBOIC PACHEITHTEIE IPUHUMacM CmnKaidil Sonbmmil TOK Jy # co-
OTBETCTREHHO TOK cpabaTniBanug (14) Lpety=KoTuou TPH Ky=2  Lepepy2Lione

ITposepgercs, uro MOTydeHHas BEMUYNHA ToKA cpabarnipamug AB Cpenne-
IO YpOBHES 3aMMThI OTCTPOEHA 10 TOKY ¥ BPEMEHN OT TOKA W BPEMEHH CpaGarhi-
BaHUA AB HWKHEro YpOBHS 3AIUTEL, T.€. OT COOTBETCTBYIOMIMX apaMeTpoR AB
HIKHETO YPORHS 38IUTH ¢ HAWGOMRIINY TOKOM U BpeMeHeM cpabaThiBaHud, T.e.
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IODKHB] coSmoaaTsed HepaBenctsa (18,19). VKasaunsle yer0BRd B GONBILHHCT-
BE CIV4AER BHINOIHAIOTCH.

Harpyaka Iepaoit cexkint WMHOK P3A cocTaBIAET [yppp3ai=43 A

Harpy3ka BTopoil ceKiiu ~ Ly p3an=36A

Onpeaengercd cymMMapHasd HUPYIKa Ha AB 110 (19) Ly p3a=43+56=99A
Onpeaengercs MEHUMATEHO JOMVCTUMBIR TOK cpadaTbiBanus AB (13)
Lpet=1,2%99=118,8A

Orpeneitaerca MUEHMATLHO JOMYCTHMbIN HOMIHANLHBIN TOK pacUenyTens

=1183

=594 4

(14) mpu Ky=2 Lo

Bawxafimee Sonbllee 3HaYeHUE HOMWHAIBHOIO TOKZ paCLUEIHTENA —
[wox™03A. OnpeneizeTcs OKOHYATEILHAS BEMHUIHA MUHIMAIRHO ZONYCTHMOTO
TOKA ¢padaThIBAHUA Lep c=2x%63=126A - 3710 Se3 yueTa KoopPuIMeHTa yB-
CTBUTEILHOCTH.

[TporepKa BhlIOAHeHUR yoiaoBua (18) He TpelyeTcA B8 CBA3H € Broo4esni-
HOCTBIO.

5.3.Bpi60p a8TOMATHYECKAY BpIK/TOGATEIEH 014 33MATH] IWAROK, OH~

TANMAI UeDd YIPARICHEA BhiK/odaTened,

ABTOMATHHCCKME BRIKMIOYarel, Jamumaronme kadeas o muHsy 8 OITY,
OT KOTOPhIX THTAIOTCH LElH YIIPABIeHUA BRICOKOBOIBTHAIN BRIKTIOYATENH, pac-
TOMQKEHHBIE HA LMTE NOCTOAHHOTO TOKA, HE MEHES ONHOIO Ha KUKIOM KaHale
maranus. O%e cexuny nuiHOK + EC OITY xaknoit AB MOIVT COSIMHATLCA MEKITY
co8of pyGIIbHUKOM WIH HEPEUIKYATEIEM B PEKiMe, KOrla 0au:d i3 AB oT-
KToues i BTopoil AB 2amwmuaer ode cexuuy wuHok + EC OITY (puc. 1). M3 yxa-
JAHHOrO ceqyeT, 4To npy Budope AB muranud onnoii cexuuu + EC OITY Heod-
XOJUMO YYNTRIBATh CYMMAPHYI0 Harpy3xy oGeHX COOTBETCTBYIOLIMX CEKUMI.
[Torpednenue uemeit yIpas 1eHHS BRIKIIOUATEICH B CTATMUECKOM PEXUME HeRe-

JTHKO. OCHOBHAT HAIPYIKE — 3T0 TOJIYKOBLIE TOK TTPH BKIIHOYWEHHM WM OTXTIOHE-
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Enu BhIKTogaTend. HauGompnuii TOMIKOBLEI TOK CEKIMH — NPR OTKIOYEHIM
FPYHIIBI BRIKTIGYaTeNe, HarpuMep, IpH AeiicTBuw 3antuThl mipH, KpoMe 3ammiTs:
CEKIIWH 1 IMTaronIero ee kadens, AB RomxHbl pesepBUpoBars oTxkas AB 3ammre
merncii ynparierus HauGolee yEaNeHHOT o BRIKTIOYaTeld.

Omnpenengercs CyMMapHasd HaIPY3Ka HA CEKTIMI0 MWHOK IO BHPAXEHAIO

L loma X Momensontlnarp XMy (21), 112

I; — cymmapHeIif TonuKOBEIA TOK oaHoit cextmu + EC OITY (onTuManbsHas
BemuauHa 100-1504),

oren — TOK OTKTIOYMEHMS OJHOTO BLIKIHOYATENA,

[narp — TOK HAIPY3KH L€l YTIPaBNeHNS CAHOTO BRIKITIOUATENS,

m; - CyMMAapHOE KOIM4ECTBO BEIKIOHaTeNel, Hel YIpasIeHid KOTAPhIX
IUTAIOTCH OT OfHOH ceximu muHok + EC OITY,

Marea g — ZOMYCTHMOE KOJIHYECTRO OJHOBPEMEHHO OTKIIOYAEMBIX BRIKITIO-
gaTenel, Henm yIpasiIeHnd XOTOPEIX IMTa0TCH oT oxHoil cexaim + EC OITY.

B ciyuae, Koraa cyMMapHAd TOM9KOBad Harpyska ofenX Ceximii He mpe-
errmaer (100-150)A pexomeniyercd Tox cpadaTeiBanns AB zammrsl kaxI0i 13
YKa3aHHRBIX CEKLIMT OTCTPAUBATE OT TOIYKOBOM HArpysxu obeux cexunii. [Ipn
GONBIUUX TOMUKOBLIX TOKAX HApuMep, Ipy Hanwuuy Ha [IC Brkmovareneii Tuma
BHB, BBBEK u 1p.) Tox cpafarsiBanug AB 3almiThl CeXIMI OTCTpanBaeTcd OT
TOJTIKOBOrO TOKa HAIPY3KM TOJIBKO CBOei cexiun. B 3ToM cirywae pacnpenencrue
Harpy3xki Mexxay muraromuMi cexmayu + EC OITY pomiaio GRITh TaKuM, YTOOKI
TIpM ZeCTBINS AT WINH OXHOM CEKIMM I CUCTEMEL I, GbUIO UCKIIOYCHO
HecelmeKTuBHOe cpafaTniBaane AB 3T IBYX, COEOMHEHHAIX [TepeKIoTare-
aeM cexamit + EC OITY (puc.4).

Brifpannbie TOKM cpafaThiBaHUT AB cpeliHero YpoBHS 3allUThl JOJLKHB
ofecneanBars BRIGOp HanbGos1ee SKOHOMIYHBIX ceuennit KaBesteif ot muHox + EC
OITY a0 npUBOAOB BRICOKOBOILTHEIX BRIKIIIOHATENEH.

Onpeaenderca Tok cpadaThiBanus pacuenuTens AB cpemero ypoBus 3a-

IATHI
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- IO YCJIOBMIO GTCTPOIKH 0T MAKCHMAIBLHOTO TOTIKOBOIO TOKA HATPY3KH
Ic.p.c/y:Icm'c I'r
- YIG YCIOBHIO OTCTPOKH 0T HauGOoNbIIero TOKa CpabaThiBaHus PAcieuTeNs
AB HUXHero ypoBHS 3aIMUTE 0 Bhipaxkenno (19) Lepery2 1,651
BriGupaerca xoagdinment ycrasxu K, Toxa cpabaTeBaHud U ONpeAeIIeTCs

» I.,.
HOMUHANBHELA TOK pactenutent AB no peipaxermo (14) Laorp.cy = ~S2210
y

Bpibupaercs Ompxaiimuid 60MbINHA lyowp 110 MIKATE HOMAHAILHBIX TOKOR

BhIKIOUATEN ¥ onpenendercs 3naderne Lop =K, luowwy BeiOpannoro AB.

TIpumep BuiGopa AB 3ampte cexuuy miHoK + EC ¥ muratomnero xabens.

B cucreme O[T I1C 500xB gBe akkyMynsTopabe 0aTaped U 4 IMTAIOIMIAX
KaHana ( o ARa KaHana oT Kaxaoil AB). Ha xaxnoM xaHane 1o ogHoil cexnmu
mmuok + EC OITY. Ot xaxnoll cexuuy miTaioTcsd HElH YIparIeHs OHCTO BhI-
xmouarens BBb 500 (cxema “geTpipeXyrofbHAKA™) M ABYX BBIKIIOUaTeNell THoa
BBJI 220 (cxemMa IBOMHOM CUCTEMBI HIHH, IO CAHOMY BLIKITIOUATEI0 OT KAKAOH
cucTeMsl ummH). TOKM 2/eKTPOMArHHTOR OTKIICUEHUS BRIKIIOYATENIEH COOTBETCT -

BeHHO G0A u 36A.
Oupegengercs cyMMapHRIi Tok depes AB npu muTaHmy obenx ceximii + EC

OITY oxuoit AB o Bripaxenmo (21).

MaKcUMANBHEIA TONIKOBEIE TOK 6YACT Npy OXHOBPEMECHHOM OTKIIOYCHUM
IByX Bhionodareneii Tuna BBBES00. Tox mocToaHROI HArpy3Ky KaKIOH CEKIMMA —
SA. L=2(60+5)=130A

Onpepengercs MIBIMANLHBIL TOK cpabarisaing AB 110 YCIOBHIO OTCTPOI-
Kii OT MaKCHMAIBHOIO TOJMYKOBOro TOKa (HepBoe YCIOBUE) HpH aBapMifHOM OT-
KI0YeHnn npucoenvterus 500 kB B pexume muranns obeux cexuii + EC OITY
uepe3 oauH AB. Lpey=1,.2x130=156A

Ompenensercs MEHAMATLHLIH TOK cpafaTemanus AB 1o yCIoBHIIO OTCTPOIL-

Ku 0T AB HUIGIEro YPORHS 3amuTH 110 BRipaxkenyio (19) (Bropoe yoiosue)
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Lpoy>1,65x105,6=174,2A
MusnumansHbli TOK cpabaTbiBaEns AB nonyunncs Gonnie Ipu pacdere 0o
BTOPOMY YCIOBHIO, KOTOPRIA NCMONR3yeTCH B JaibHeHnnIX pacuerax Hpu olpe-
JerieHuu HoMuHansHoro Toka AB. [TpusuMaem MIEUMATLHO BO3MoxHbIE =2 1
olipefieNigeM ~ HOMWHAMBHRI ToK AB  mo  BHpaKeHuio (14)

1742
Iuou.cly=T =87,

[To mxane BOMUHAIEHEIX TOKOB AB npimiMaeM lpou.y =100A. Onpenens-
eTcs TOK cpabaThBanus BrIGpanHora AB mo (14)
Ipoy=2%100=200A

Brinepaxxa Bpemern BoiSpannore AB npunumaercs pasnoit 0,2¢. (1.5.1).

5.4.BpiGop aBTOMATHHRECKHX BhIUHOUAaTedeHd 118 3AIIMTHL IIMHOK IH-
TAIOMIUX 3JeKTPOMArHuTH BKIOYEHUS Bhixoyareneil. Jlawnbie MMAKN ApYTHX
noTpeSuTeneif He MATAIOT.

Onpegengercs KOIMHECTBO BRITKOEATENSH, BIIIOYAIOUMXCA OJHOBPEMEH-
HQO. PGKOMGH.’IYBT (% § Ol'pa.HH’-IHTI:CX OIHOBPEMEHHBIM BKIIOUCHUEM JBYX BBIKIIO-

yareneil (ipu BXIMo9eHUN OT cxeM ABP wm AITB).

Onpenengercs CyMMapHEIA TOTIKOBRIN TOK jr)
Onpenengeres Tok cpabaTuiBaHus AB 3amuThl 00 [1epBOMY YCIOBHIO
T S IO BTOPOMY YCIOBHIO Loy 1.651pan
ITo Gobineif semranHe Loy oMpeasiseM HOMMHATBHEIA TOK AB
SRS
ky

ITo mxane HOMMHATLHLIX TOKOB BeIGHpaeM AB ¢ I, SonpiunM pacyeTHOro.

Tox cpafaThBaRUA BEIGPAHHOTO GyAeT PaBeH Lopey=Kiluox

[Tpumep BEIGopa AB A8 3aIOuTh! MIMHOK, (MTAIOMIMX JMEKTPOMAIHHTA

prmouesis B 3PY 10xB ¢ anixmouarenaym Tuma BBOM10 (nakyyMHEIE, ¢ 21eK-

TPOMATHUTHRIM DPUBOAOM, ToTpetnenue — 60A).
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Tlpn peiicraum cxemui ABP cexumii mvm 10KB, oZHOBpEMEBHO MOIYT
BKIIOYAThCH B3 BeikmoqaTend. CyMMapHBI TOMYKOBEIA TOK COCTABUT
172 =2%60=120A
Tox cpaGarnsangus AB zamuts: cexumn ok = EY 3PY Gyaer pasen no
MIEPBOMY VCIIOBRIO Lpey=1,2%120=144A, o BTOPOMY YCHOBUMIO
Lepetv> 1,65%50=82,5A
Onpezenstercd HOMUHAILHBIH TOX 110 IIEPROMY YCIOBMIO Hpy Ky=2

| - 1_:‘5 =724

BriGupaem AB ¢ HOMUHAILEBIM TOKOM luo=80A.
Tox cpafarsiBanus AB Gyaer paBeH [y =2x80=160A
Yeranka 10 BpeMeHn CpabaThIBaHUA towy =0,2¢
ITpuMep Brifopa AB 11 3aHTA! MAHOK, MATAIOMMX TPUBOAL! BRIKIIOYE-
teneit BK310 (morpefinenne uieKTpoMarauTa BKmodesas — 100A).
Onpenenderca cyMMapHLIi TOMIKOBANE TOK
[ =2la=2x100=200A
Ompeznensercs Tok cpabarsBanns AB samure! muHoK + EY 3PY o mepso-
MY YCIOBHIO Lpety=1,22200=240A4,
10 BTOPOMY YCIOBRIO Loy =1,65x160=264A
Brifop AB npozomkastes 1o Lo, =264A
Onpenenderca HoMUHATBHEIE Tok AB mput K;=2

Imgy=g—26-i =1324

Bri6upaerca AB ¢ Liow=160A  Lpy=2x160=320A
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6.BbIBOP ABTOMA THYECKHX BRIKJIIOYATEJIEH BEPXHEIO
YPOBHA 3AINATERI (BBIKOP I'OJIOBHBIX ABTOMATOB).
6.1.00mze NoJI0XKEHER,

Kaxnprii m3 geTripex KaHATOB IMTaHuA (IO ABA KaHaua oT Kaxnoi AB) uMe-
€T Ha IMUTE ITOCTOSHHOIO TOKA CBOIO [PYMIY “TOJNOBHBIX® aBTOMAaTHIECKMX Ce-
JISKTHBHEIX BRIKTIOYATENEH, OCYUIECTRIMONNIX BepXHuil ypOBEHE 3aIMHUTL

Kaxxaaq rpymma roinosBHelXx AB moxeT uMers: Tpu AB npu Ab ¢ Zomonsu-
TEJLHEIMYA JIEMEHTAMH H BOIMOKHOCTBIO YPaBHUTEIBHOTO 3apiia, 288 AB npu
AD 63 JOMOTHATENLHAIX 3IEMEHTOB, HO ¢ BO3MOXKHOCTHIO YPABHUTEILHOIO 3a-
pia WM ¢ JOMONHATSIBHBIMU 3JIEMEHTaMM, HO §e3 YpaBHWTENBHOrO 3apsalla.
OcHoBHol 30801 3aIMTH IoJIOBALIX AB gB/1410TCA IVIABHEIE IIHHKYA HA DIATE IT0-
CTOSHHOIO TOKA, pe3epBHO 30HOM —~ aRTOMAaTWYeCKNe BRIKIIoUaTeNd, COSIMHNA-~
TenbHsle Kadenyw u mmeEKs B OITY, Ha mure P3A, B 3PY. YuuThisad BEICOKYIO
CTENeHb OTBETCTBEHHOCTU HA3HA4YEHNT roNOBHEIX AB, uX xoadduumuenT gyscr-
BuTeabHoCTY 1pd K3 B pesepaxoit 3oHe u, Tem Gonee, npu K3 B ocrHoBHoi 30He,
JomkeH OnITh He MeHee ByX. KooduimeRT JyBCTBUTEIRHOCTY He MEHEE JBYX
JOJLKeR OHTh Takcke ¥ AB, BKIIOYECHHRIX B LEMh NepeMbldex MeXIy CeKIMaMU
raasEex muHoK [T aByx awxxyMynsropHeix Garapeit (AB SF2 u SF7 Ha
puc.1). K xaxnoit cexunut rrasHbx murok + EC IIITT moaxmnodeHs! (KaKabif u3
QeTLIPEX KAHAIOB TUTAHUA):

- cexuus muHOK + EC IIIP3,

- cexunsa muHOK + EC 3PY,

- ojHa wm jpe cexuuy mmHOK +EC OPY muranus neneil ynmpasnenus

BhIKMIouaTenetf,

- cexims muHoK + EY OPY,

- cexuus muHok + EY 3PY.

[Tocnemuue ABe TOIUUMN OTHOCATCA K CIy4aro, Korza Ha [IC ycTaHORNEHR!
BLIK/IIOUATEIIM C MEKTPOMArHUTHLIMA PUBOJAMY M KOIMYSCTBO JieMeHToB AB

n=104.
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Ipun Hamrom Ba AB JXoltomBuTeNbHRIX 31eMenToB (1¥>104), HeOGXOMMMBIX

ZJ14 HaJEKHOro BKIIOYEHHA MAC/IHEIX BHICUIIOYATENCH, BRIBOJ N-OI0 SJIEMEHTA
AB moaxmotden kx muexe +EY IIIIT yepea orZensHbIH aBTOMaTHIECKUil BEHI-
KmodaTens (BepXHHi yporeHEb 3anmTht). K xaxzxoif cexipm mmsok + EY HIUTT
MOMKIIOYEHE! depes ARTOMATHUECKHE BRIKIIOYATEM CPEAHEro YPOBHA 3aIlUThI
cexiua muuok +EY OPY u cexyms mmnok +EY 3PY. Ilpu mammamm ma [1C
OPY HecKoMbKUN RaupsoxeHul, y xaxaoro OPY (npy HamRgMy MaCHSHEIX Bhi-
KmoyaTeneli ¢ DNeKTPOMArHWTHLIMH NPUBOJAMH) OPraHHaYeTCH OTIENbHbLIE

umuky + EY.

6.2.Bu100p aBTOMATHYECKHY BLIK/IOTATEIEH A1H JaMATh] I1aBELIX
munox + EC muTa nocrosgHOro ToKa.

Onpenengercs CyMMapHas Harpyska rnasewix muHok +EC IIJIT. Ora
CKITAZBIBASTCA K3 TOJAHMKOBOH HArpy3Km M [OCTOSHHOH HAIPY3KM ONEpPAaTUBHOIO
ToKa. MaxciMAalhHas TONUKOBas HArpyaKa MoxeT SbrTh JuGo MpH OTKIBOUEHWY
IPYIIEL BhIKIIOIaTENel (B crydae ¢ BO3YIIHAMY Bhiunodarenivu Ha [1C), mubo
HpH BINTIOYEHIM MACISHBIX BLIKITIOUATENEH ¢ JIeKTPOMAr HITHEIMU TPUBOJaMHL.

[ConoBHoif aBToMarudecKkyil BHIKIOYATENh MUTAICIMA CEKIMIO IMABHBIX
musok Ha IIIT poipker GRITh OTCTPOEH OT TOKA HArpY3ku Beell akxyMynsarop-
HOIi SaTapey B PEMOHTHOM PeiaiMe, Korda AB, IUTAOLUA COCETHIOK CEKIUIO
nmHoK + EC IIIIT orxmouen. Ilpn sTom obe cexamu + EC ITIT coeanHeHn
Mexay codoit pyCuapHUKOM WiM mepexniogareney. ['onosHoit AB xomxen Guith
OTCTPOEH TAICKE ¥ OT PEKIIMA [TUTAHMA HaIPy3Ky cBoelf CexuMM i cexumy Apyroi
AP, ¢ xoTopoif OH cBS3aR IepeMbIuKoi (HanmpuMep, 1 cexmus cag3aHa repeMuly-
Koit ¢ 3-eif cexuneif Ha puc.1).

BrIxmoyaTens B LEMH YKalaHHOR TepeMLINKH OTCTPOeH TOJIBKO OT TOKE Ha-
rpy3xu ogHoit cexumy umHoK + EC IITTT (Toif, koTopas Soiklne Harpy:KeHa) o,

CIIeZOBATENEHO, AOJDKEH GhITh CENEeXTUBHEIM MO TOKY C ronoBHEiM AB. Cenex-
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THBHOCTL II0 BpeMEHM MEKIy paccMmaTphBacMBIMU AB pocTuraercs TeM, uTo
CTYTIeHb CENEKTHBHOCTH MOKeT ObiTh BRIOpaHa He MOoMHOIL.

Tax, Mpu BeLAEPIKKE BpeMeH AB cpelHero ypoBHS 3almiTh, pasHoil 0,2¢. B
cooTBeTeTBUM ¢ (21), AB B mepemMnIuke MOKeT paboTaTh ¢ YCTaBKOif 110 BpeMeHN
pasHOM tepnep=1,3%0,2=0,3¢.,

a AB BepWHero ypoBHS 3alUNTHI COOTBETCTBEHHO 1o ,,=0,3%1,32=04c.

YuuThiBad, 4TO PACCMOTDEHHbIH PEMOHTHBHI PEXHM HE IPOJOTINTEICH,
[OMYHEHHYI0 YCTaBKY N0 Bpemenu 0,3¢. mix AB B uemi peMOHTHOM I1epeMBIMKH
MOKHO CUUTATh 10 C&NeXTUBHOCTH A0CTATOYHOI.

Ornipenensercs ToK cpadarsiBanng AB zamutht onsolt cexipm + EC WITT u
BRIOHPACTCH COOTBETCTRYIOMIMY celekTHBHBIT AB mo maipaxenuam (13), (14),
(18). Oupenengercd 1ok cpabaThizaHug AB 3amuTsl ronoBHOro AB 10 BhIpaske-
ausm (13), (14), (18). ITpu 3Tom Tok cpabareiBaHug rogoBHaro AB (Bepxuuit
YPOBeHE 3AUIMTHI) A0KeH ObITh OTCTPOSH OT ToKa cpabarhiBanns AB B uermm pe-
MOHTHOH I1epembrdin o popmyire (18). Koagduimedr yyBCTBUTEILHOCTH Bhi-
SpanHoro AB momkeH SwbiTh He Huke ABVX {11.5.1) KaK B OCHOBHON 30HS 3AIIUTEL,
TAK if B 30He perepBUpoRaHna. [Tpu 3ToM, B 30HE pelepBIPOBAHHA OTKIIOYEHHOT O
B peMoHT AB. KooQOHILUMEHT YYBCTBHTENEHOCTH ToNosHoro AB Jomkes 66iTh He
seHee 1,32, a AB. BRIIONEHHOrO B UMb MEPEMBITKH — HE MEHEE IBYX.

[IpuMep BLiGona

ToK cpaGare/BaHHs AB MmepeMeluKy, COEIURIIOWIEH 1B CEKINY [TPIl PEMOH-
Te KaHaTa [THTAHUS OJHOW U3 HMX. JOMKEeH OTCTPANBATLCA OT TOKA Sonee Harpy-
KEHHOI CexiHu.
Ha T1C 500/220/10xB aBe AB u vernipe cextiun + EC IITT. Harpysxa cex-
uuit Mesmay coGoii oTamdaercs He Sonee, wem Ha 10% u cocrarnger (21)
[;=4x36+19=163A
Onpenangercd TOK cpadaTeiBaHUA AB 110 mepBoMy yC/ioBHIO

]nr.P.uL'p::[ :Bx [ 63:1 95.-6“:\‘
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Io sTapoMy YcIoBRIO [ 5 oy=200A (cM.11.5.3)
Lo pnep 1,65 Lo py=200x1,65=330A
Omnpenengercs HOMUHATLHEIT Tok AB mpn K,=2

Tuon 3—;-9 =1654

Mo:x0 BEIGPATS [k =160A. Tox cpabaTriBanms OyeT paBeH
L pnep=160%2=320A

YMenbueHRe TOKa CpaGaThiBatng Ha 3% DPOTUB PacHeTHOIo JOMyCTUMO,
TIOCKOMILKY B Koaddummente 1,65 3anoxennt 20% MOrpenHOCTH aBTOMATHYECKHR
BRIXIIOYATENEH ¢ Pa3BLEIMY 3HAKaMU.

Brifop aBTOMATHHECKOrO BRIKTIOYATE/A BEPXHEro YPORHS 3allThL,

Onpegensercs CyMMapHas TOTIKOBAN HArpy3Ka Ha aKKyMYISTOpHylo Gara-
pero. TomukoBas HarpysKa Ha TONOBHOH AB cxiagblBasTCs U3 Harpyskn JBYX
cexuwii 1 onpeaengercs No BHPAKEHIIO

=harpt(t11)* iarp1 119 Wi L=l hampiiiaw

Ecm cyMMapHEIe TOTYKOBBIS TOKM OTAebHEX cexuuit + EC IITIT otivya-
1oTcd He Gontee, 4eM Ha 10%, TOK cpaGaTsBaris rocBHoro AB MOXHO BLIGHpATh
IT0 ABYKPATHOM HArPY3KM OMHOMR CEKUMM I=2Inarp

B ciyaae, korna HarpysKa oTAEIRHBIX CeXIUi oTIHdaercH Goibile, 9eM Ha
10%, Bri6op AB ang KaOKIOH ceXLIH peKoMEHTYETCA BEITOIHATL HHANBHIYAlh-
#o. Ompenensgercs TOK ¢paGaThBaHNL AB 1o MepROMY YCIOBHIO

Tpay=2x163=326A

Onpeneniercs TOK cpaGaTHIBAHNUA ITo BTOPOMY YCIOBHIO (OTCTpOiiKa OT ToKa

cpalaTaBaHUS AB B Leny HepeMbIvKy Mexay cexuyamdn 1 u 111w 11 n 1V).
Tpay=1,65%320=528A

Janeneiimmmii BuiGop BeaeM o BropoMy ycrosuio. OnpedenseM MUHUMAIDL-

HO JIOMYCTUMYIO BEIMNUHY HOMUHATbHOro Toka AB mpu Ky=2

Im,,,=§722§ =2644 CenyeT BRIGPaTs Luway=320A U Loy =2x320=640A
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Tpn K,~4 Im.,'y=5—§—§ =1324 QEYET BRIOPATE g y=160A

Lep.ay=4x160=640A

[TockoneKy o6a xosdduuuenTa yCTaBKy JalOT OJMHAKOBYIO BEIMIMHY TOKa
cpafareiBanus AB, pexoMeHayeTca BHIOpaTh MEHBINYIO BemyauHy K,=2. Beibu-
paeM AB tuma A3793C ¢ mapamerpamu: Ln=3204A, K,;=2, t,=0,4¢.(11.6.2).

Kax 6etno ykazaHo Brime, Ko3g@UIMEHTH YyBCTBHTENLHOCTU [ONIOBHOIO
AB (pepxuuif ypoBeHb 38HINTH) JoinkeH OBITh He HIDKe ABYX IIPH K3 Ha NIHHKAaX
+ EC ILIIT # na mmuxax + EC OITY, +EC IIIP3, + EC 3PY, +EY OPY, +tEY
3PV, muraroncs OT A8HHOM aKKyMyNsTOpHOH Garapeu.

[Tpu k3 Ha muHKax + EC pesepeupyeMoit GaTapeu Ko3(pduumeHT YyBCTBU-

TEILHOCTH MOXKeT OBITh CHIDKEH 0 BeNHIHHH 1,5,

6.3.Bu10op aBTOMATEYECKHX BRIXTORATEeH AN 3amBAThH MEBOK t EY
MATA BOCTOSHAOLD TOKA.

[Iunaxu + EY Ha muTe IOCTOSHHOIO TOKA OPradU3yIoTcs B TOM Ciiy4ae, Ko-
rZa HaIpsoKEHWE Ha BRIXOJE aKKyMYJIATOPHOH GaTapel mpu HOpMalbHOM JUCiIe
anemenror (104 mpu U,=2,23B B pexuMe [MOCTOSHHOIO NMoJ3apsza) HEXOCTA-
TOYHO, YTOGK! BKIIIOYMTL OAWMH WM JBA BBIKIIOYATENS C JIEKTPOMATHUTHEIMU
OpHBOJAMH TI0CNTEe TIONYYacoBOTO padpdla AD IpH OTKIIOYEHHOM 32apsiHo-
HON2apSIHOM arperaTe. B MOMEHT BKIIOUEHUA RLIKIIOYATeNd HalpOKeHUe Ha
SJIEKTPOMATHUTE BKIIQYEHME IOKHO ObiTh He MeHee 0,85Uyo (187B npm
U,=220B).

Or rnasunix wuHOK + EY ua IHITT moryT murarscs munxyu #a OPY (+EY
OPY) oanoro Wi HecKoNhKUX Hanpsoxeruit W muHky B 3PY (+ EY 3PY). Kax-
Jas CEeKUHA YKa3aHHRIX BHIIE IMMHOK [ONYYAET [TUTAHHE [T0 CBOEMY KaHaly M
TTOKNIIOY4T: K HUM JPYTVIO HaIpy3Ky MOCTOSHHOIO TOKa He pexoMeHnyercda. B
cimyqae, koraa LMHKY + EY HeoOxomuMsl B8 BKIIOYEHUS BRIKTIOYaTENeR TONLKO

B onHOM PY, cpeaHsis CTyNeHb 3alIMThI OYAET OTCYTCTEOBATL M rONOBHOH AB
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6vaer coBmemarh QYHKUWY BEPXHETO U CpeHEro YpoBHelt 3amuThl {OTCTpOeH OT
TOKOB Cpa(aThiBanus IpUBOROB). BriGop AB 3anmaThl 31eKTPOMATHHTA BIIIOYe-
HUg IPHBOJA RRIKITIOUATENS IoMEIeH B 11.4.2, npuMephl BuiGopa AB mns BK3-10
-8 11.4.3.2 (sri6par AB Tuma ATT-50 ¢ [;=160A).

Bri6op AB cpenrero ypoBH# 3amursl (mmnok + EY 3PY wm OPY) u mpu-
Mep BriGopa AB ang 3anmathi mvHoK +EY 3PY momemiesst B I.5.4 (8uifpan AB
¢ Lpoy=320A).

Onpenesterca ToK cpaSaThBaHMy BEPXHETO YPOBHA 3aIUTHI [10 OTCTPOliKe
OT TOKa cpabarbiBanns AB CPEIHETO YPOBHS 3aIMATE  lopay 2 1,65 lpoy

ITpu Hamaaum Ha TIC Toapko ofHoro PY ¢ BRIKIFOTATENIAMM € JIEKTpoMAar-
HUTHRIMK [pPUBOJAMH, CPCAHUM YPOBeHR 3aIMMTHI OYyAeT OTCYTCTROBATh H TOK
cpafaTeIBaHUA rofoBHoro AB ciefyer OTCTpawBaTh OT TONUKOROIO TOKa IpH
BKJIIOYERMN OJHOBPEMEHHO JBYX BRIKTIOYATENCH.

Ornpenenger Tok cpabaTbBaHUA 110 IEPBAMY YCIOBHIO:

Lpaty 2 Kore2Inen

Q BTOPOMY YCnoBMIO Lpay> 1,651 oy

Hanee 8 pacuerax ncrnogbyercs GolbIee IHadeHNe TOKA CpadaThIBa U,

Ompenendgercs HOMUHATHHEIR TOK mput K,=2 ’

ooty ™ 241
2

Hanee mo imKane HOMWHAILHBIX TOKOB BhiGHMpaeTcs Gmnkaifimee Qoiniee
3Ha9EHNE lyoup .y W ONPENCAAETCE OKOHYATENbHAR BENUIMHA TOKA CpabaThIBa-
Hug ronoBHoro AB. KoadduimenTsl TyBCTBUTEILHOCTH JODKHEL UMETh Te XKe
BEJIMIMHBIL, ¥TO U JUIA Fo0oBHEIX AB 3aumryt nmrox + EC ITTT.

[Ipumep BriSopa AB aammrht mamox + EY ITHIT

Onpezendercs Tok cpafaTsBanus AB jamuTs munoK + EY ITIT (sepxmmii
YPOBEHB IANMMTEL) 110 BTOPOMY YOIOBHIO  Lopay=1,65%320=528A

Oupexnenderca HoMuHatbHblf Tok AB npu K,=2
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Img__.,y=-§§—s = 2644

[To mxane HOMUHANLHEIX TOKOB ompegeniercd lu=320A. Ero Tok cpaba-
THIBAHAS Lpay=2x320=640A

Brifpan AB Tima A3793C ¢ mapamerpamu:

Len=3204, K2, [;=640A4, t,=0.4c.

B cnyuae, xoraa mumxy +EY HITT coemuueHsl TONBKO C OGHIMMI IDIHKA-
M IITaHKS 31EKTPOMarHuToB BKIodenus (sanpumep, + EY 3PV) ronoenoii AB
MOXKET HMETDh YCTABKY TIC TOKY 1 BPEMEHM COOTEETCTBYIONME CpeAneMy YPOBHIO
3anmITsl. JId Hallero npuMepa: Liw=160A, L;=320A, K;=2, t.,=0,2¢c.

Uyscranremsyocts AB Bepxuero ypoBES 3alIUTH A0MKHA ObiTh HE MeHee
zeyx npu K3 #a umakax +BEY UUTT u muskax +EY OPY (3PY) n He meuee
1,32 npu K3 y caMoro OTAENLHOrC IPpABOZAA (ToCHEAHee TONLKO JUIS CIyyas ABYX

CTyTeHeil 3aMMTH — BEPXHEIO M RILKHETO ypOBHeil).
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7.BLIBOP CEYEHHI KABEJIEH CHCTEMEI OIIEPATHBHOI'O IIO-
CTOAHHOI'O TOKA.

7.1.00mae BOAPOCHL

MusuManmsR0 BoaMoxHoe cedenye kabeteit B cucreMe OITT zasucuT oT no-
TpeOlleHus Ielelf ynpaBieHUs BHICOKOBOJILTHRIX BRIKIIOHAaTeNel, KOIMIECTBA
OIHOBPEMEHHO OTKIIOYAEMEIX, & JUIY MACJIFHBIX BRIFMOYATENEH — BKIIOUAaEMBIX
BLIKIHOIaTelel, 0T paccTosnmil Mexay OITY u BeixunoyaTeavu B OPY u 3PY.

ITosToMy, 29 TEXHUKO-3KOHOMUYECKOro 0GOCHOBAHUS BEIIOIHAEMEIX pac-
geToB cedenuii xabeneli B cucreMe OITT HeoSXomMMO MMETh 3NEKTpUYECKHE
cxemel Bcex OPY, 3PY, mnas ITC, mapameTpr! UCHIOMBLIYEMOT0 0GOpYAOBAHMS U
ap.

ABTOMaTHYECKHE BRIKIIOUATENY, 3anumaiomme wuHKkn + EC OITY, ot ko-
TOPBIX [TATAIOTCHA UEMY YIIPaB/IeHUT BhIUIIOYaTeNeH, JONKHE! JamumaTs xaderm
W YKajaHHbIE MIMHKK (OCHOBHAf 30HA 3alMTH, K, 22) ,a Talkcke pPe3epBHMpOBaTh
AB 3amuTs! Ueneit ypaBneHud BRICOKOBOILTHOTO BLIKIIOYATEIA B CIyHae OTKa-
3a AB mmpu K3 8 xonue xaens y npuBoga seimodarens (K, 21,32 B 30He pesep-
BHPOBAHUA).

Vxazaunoe peepsupoBarue Gyfer ofecneveHo IPH HeoSxoauMoill Benmtm-

He Toka K3, Bemiqisa K0TOporo orpaRHyMBaeTCA CedcHUeM 3ainmaeMoro xade-

4,

7.2.Bnibop cevenna xadesn oT akkymynsTopuol faTapen no mMHETa Ho-
CTOAHHOT0 TOKA.

Paccrosmme ot AB no ILITT #a [TC 330-750kB o6uIMHO He rpesrinaet 50 M,

IO3TOMY ceueHue Kafend oT BRIBOXOB Jo muHoK Ha [T Mano simigeT Ha sKo-

HOMUKY ¥ KaGenb BHGHpPAETCT 3aBEA0MO JOCTATOIHOIO CEYEHNE B 3aBHCUMOCTH

OT BEJMYMHEI TOIYKOBOro TOKA HAIPYIKH, Kax yKasaso B TaSmuue 3.
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Tabnuua 3.
"Bempumna TomuxoBoro | 60-170 . 170-440  : 500 . 750
‘toka It, A ; ' : .
. Ceuenue xatn xabens  « 70 - 120-185 . 240 2x240
Or Ab @ IITT, . . 1
”§K51,.u.uz _ ‘ : :

BennuyHa TONYKOBOIO TOKA [T CKIAILIBAETCS U3 MAKCHMAIBHO BOIMOKHOM
BeIUYMHE! ToyKoBoro Toka Ha [1C (Hanmpusep, Ipy OTKITIOYEHHH BCEX BRIKITIO-
yareirell B cxeme nse padodre u 0GX0IHAS CHCTEMA IMIMH B peKuMe HapylleHHoH
thuxcaluy IpHCOSIUHEHHH ) | MOCTOSHHOIO TOKA HAPY3KU

17’ = ]mmu X m +jwif (23)’ rae

[oma — TOK NMOTpefageMblil 21eKTPOMArHHTOM OTITIOHEHHUA OJHOIO BhIKIIO-
YATLJIT (IIPH BATUYHMHA Y BRIKTIOYATENT ABYX JEKTPOMAIHUTOB OT-
KJIOYEHNS OTKITIOYEHMA ~ CYMMAPHBI TOK 000KX 2IeKTpOMAariu-
TOB).

m - qUCTO OJHOBPEMEHHO OTKIHUASMBIX BhIKIOATEEH;,

/ - CyMMAapH5IH TOK MocToaHHOH Harpyski B cucTeme O[T nHa

wazp

[1C.

[Ip# oTCYTCTBHMN MPOEKTHBIX A3HHBIX O HArPYIKe. OHA MIPHHUMAETCT OpHEeH-
TipoBouHe 118 [1C 330xB u geinte pasHoil 30-50 A B pesaiMe TOCTOFHHOIO MO A=
Japsia akKyMysaropHoil Gatapen u o 100A B Tedenud ocunossbIX 0,5 uaca B
peaarMe paspsgiaa arapen.

Hampumep, a1 [TC 3500xB co cxemoii OPY 300xB (JloyTopsaz, ¢ de-
ThIpbMSA LieMoukaMy BelkTFodareneii Tona BHB 500, umeromux o aBa 3aexTpo-
MarsuTa oTknoverud, upn K3 wa mmuax 500xkB, MaKCHMaIbHO BO3IMOKHBINH
CYMMApHBI TOIYKOBbBIA TOK OT aKKyMyIATOpHOMH Gataper Ovaer paseH (23)

[T=32x2x4+50=306 A.

BriSupaey cedenne kader1q pasHeiM [ 30 MM~ (Tadin.3)
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7.3.BuiGep cegennii kabened ot manox + EC IIIT ne manok cpefnero
YPOBHSA 33IATHL

I1Tywxu cpenero ypoBHg — sro mmuky + EC B OITY, 5a mare P3A, 5 3PY.
[Ihaaxa 8 OITY 14 maTasus Uenef ynpanieHns BRICOKOBOIBTHEIX BRIKIIOUATE-
Aeif MOTYT UMETh NBe Wi Goflee CexiiM, OCTaThbHbIE MIMHKY — TI0 JBE CEKIMHA OT
ozzoif Ab. ITpu samruim Ha TIC Macnsyerx Wi APYIUX BRIKIOYaTeneif ¢ anek-
TPOMAarHUTHLIMHA TpuBcAamMi Ha OPY wm B 3PY opramumsyrorcs mmeEKY +EC
IITIT, oT KOTOPBLIX MATAIOTCE M ApPYTHe, BhIIENEPEUNCICHHEIC MIMHKMA; P Ha-
mrard y Ab TOTIONEUTENRHRX 3TeMeHToR (11 > 104) — OT cHenuansHo OpraHuzo-
BaHBX nHOK + EY IITT. Kaxnas cexinit MIMHOK CPeHErs YPOBHA 3alIATH 1
mTaronMX Kadenell aanpamaercs cBouM AB, 0TKa3 KOTOPOrsc pe3cpBupyeTcd ro-
JIOBHEIM AB.

Heo6xomumuiit 414 pesepeupoBanns Tok K3, JocraTogssii ans cpafaThina-
HUA AB, BLIGPEHHOTO 110 TOKY TOJIYKOBOM HArPY3KY, 3aBHCHT OT CeucHMA Kale-
aeit B nerm Toxa K3. Ot seymranse Toxa K3 3asucur ¥ XosdduumeHT JyBeTn-
TelBLHOCTH AB CpeaHero ypoBHA 2aumMTL Y KA3aHHLIE BhINE OCOGSHHOCTH CHC-
Temet OITT onpeJensoT OCHOBHBIE HAPARIEHNS PACYETOR UL MONYHeHNT Hal-
GONBIIEro TEXHUKO-3KOHOMUIECKOTo 3¢ieKTa : BRIGOP NapamMeTpoB CpabaTkiBa-
HMS ABTOMATHHECKHY BRIKITIOYATENeH IPOUIBOIUTCA OT HIKHETO YPOBHS 3allliTh!
K BepxueMy ypoBHIo (eM. 1. 4,5,6), a onpejenenue cedeHuit xabeneit - oT sepx-
HET0 yPOBHA 3alUTH K HIDKHEMY YPOBHIO, T.€. K KaSeJ/laM AT aioMM Herocpe-
CTREHHO ToTpefuTenei.

Pacuer Bentetcd B ce €M 110 e.

Ornpezensercs MUHMMAIRHO JOMycTUMast BenuwmiHa Toka K3 ( ¢ yaerom co-
MPOTHRIIEHUS AYTH), ofecreunBaiomas koaduuMeHT TyBCTRUTEILHOCTY He Me-
Hee JBYX B KOHIl¢ Pe2€pBUPOBAHNT Mg AD BepXHerc ypoBES 3aIMTH (TOIOBHO-
ro AB) mo supaxesuio

T =K 1y, = 2 oy (24)
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Ompenensercs conporusierue Beeil Bersu K3 ¢ yieToM coOmpoTHBICHUS Ty-
i B mecte K3
E,. xn
Ry =—2"— (25), rne
L] ]E.

E s - pacyerHas BemrumHa DJ(C ONHOro aKKyMyJISTOpa, paBHasd
OpAMHATE B MECTE €¢ epeceueHus ¢ BonsT-AMIIepHO XapaKTepHCTHKOM ak-
KyMyasropa.

s mosydenHol BeTHYUHDBL Ry, T0 KpuBoil Ha puc.3 onpenensercs Ko-
spummenT K, - yMensierus Toka K3 mpu mepexone ot toka K3 npu Meran-

myeckom K3 K Toxy K3 gepes conporusnenue ayru. Oupepensercs coupe-
THBJIEHHE LEMH 11pY MeTaiumyeckoMm K3
Rica=KxRiz (26)
Onpenendercs CONMPOTHRIICHUE BHEINHEH Lemu Ipy MetawmdeckoM K3
Ry, =Ry, — Ry (27),THe
R,z - CONPOTHRBIICHUE aKKyMyJIATOPHON Garapen.
Ry =Ry xn , THE

R, - CONPOTUBIIEHHEE OIHOI0 aKKyMynATopa (cM. Tabi. 1).

Onpeaensercs MaxCHMAILHO AOMYCTHMA BETUIMHA CONPOTHBIEHUS KaGems
ot uuok + EC [ITIT mo mmHOK cpeadero yposrA 3amuTs! (+ EC OITY,
+ ECIIP3, +EC 3PV).

ITpu K3 Ha muHaX cpeIHEro ypoBHS 3aIMUTH COPOTHRICHAE Hemy OyAeT ol-
PeAENATRCA HO BRIPRKECHUIO
Riav™Riz ev=Romt ResiRas Byt Ruc pys TRys2tRap vt Ry oy tRiconr =
=Rz pvResrtRas vt Ryt Reonr. (28).
Boe BEMUUMHEL, KPOME Rey, H Ry, BXOJSIME B BEIpaKeHVe (28) M3BECTHRL.

Ceuenne mUHOK U MUTAIOWIErO WX Kabens peKOMeHAVETes 6paTh 0AMHAKOBLI-
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Mu. B aToM ciyiae HX cyMMapHOe CONpOTHBJIEHWE ONpENEIScy BEIPAKEHUE
(28).
Rusz+Rar v Rucs cry-Rica 8yv-Ras ov-Roosr. (29)

Onpenensercs cedenue KaGeis Sg;, ¥ UMHOK Sy,

5
_pxd (30), rze
Rz * Ry 1y

S(,vsz+&'.':f n=
2] — mmHa meTmt Katend kg, ¥ cexiun ImMHoK Smery-

O6ee ceyenne Kafess u muuok ot + EY LT xo +EY 3PV onpezengercs
[0 IpUBENeHHBIM BhIIe peKoMenzaruayM. OnHaxo, HeoGX0auMO ITPOBEPUTS,
qTO IpH BKIIOYCHUM HauGolee YAXIEHHOIC MacidHOro BEIUIIOYATENA OCTa-
TOYHOE HAUPEKEHME H4 3ICKTpOMArHNTE BiIOYeHHs OyleT He MeHee
85%U o B COOTBETCTBHM C BRIPAKEHUEM

0,35Uons EpacuX n-(2lam M+IW,JX(RK3./,+RAE)-ZIQMMX(Rxsz+Rm¢/yXR,\B oyt
Reme) (31)

Ecm uepasenctso (31) He Bunonnsercd, To HeoOxomiMo Mbo YBEIMIUTL
YUCHO 3MEMEHTOB B akKyMYJITOpHOi Garapee (n), TG0 YBENWIUTL CEUCHNE
Kabens Sks;.

MakcumansHo gomycTiuMoe compoTuaienye xabens (Rim+Rumey), PR KO-
TOPOM YACBNETROpSETCE TpeGoBamie IO OCTATOYHOMY HAIPLKEHWIO, Ha
JNEXTPOMArHUTE BKIFOUSHNAS ONpelensercs U3 Bupakesnd (31)

M=085U y —( y pr + Ly YRty + Ripem ) = 2y d(Rogesy + Ripm)

E
R R — sac
2'{“."

Ceuenne xafend onpeRendercd no sripaxerauto (30). B airyuae, xorza mony-

YeHHOE CeueHUe Kales YpEIMEPHO BEJIMKO, CIeAyeT YBEIUIUTE YHCHO aKKyMy-
JATOpOB B GaTapee, OMpPEASTMB €ro W3 BIpaxkerud (31).
n___oissvm +(2-Iw.aa +1uw)(Rnly +Rdm)+21:.m(Ru!2 +Rﬂ=ly +Rm/y +Rm)

E poen
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Honomurensaoe 9HcI0 aKKYMYISTOPOB, HeoGXoIuMoOe Ajid ofecledenns
HaIIpsCKEHUA Ha 3JeKTpoMarsuTe sxmnogennd 0,85U,,,, onpenensercd 10 Bupa-
KEHHIO An=n-n

JlomonHuTeNbELIe aKKyMYIATOPEl HoaKmodaores K muekaM +EY u ue-
TIOAB3YIOTCHA A8 BKIIOUEHUS MACHSHAIX BRIKTIOGATENEH ¢ 3IeKTPOMArHUTHRIMI
NPHBOAAMIU.

[pumep Brifopa cevenns xabeng oT muHoK + EC(+ EY) mura mocTodHHo-
[0 TOKA B0 OIMHOK CPEAHEro VPOBHS 3aIIWTLL.

[Ipenmonaraercs, 970 roJoBHOH AB akkyMynSTOpHO# 6aTapel HMeeT Te Xe

IapaMeTpsl, 9o @ AB, BeIGpaHHzIi Beime B 11.6.2. (Lo =320 A, =2,
Lp wy=6404A).

Oupenendercd MUHUMAILHO ROMyCTHMaA BenuuuHa Toka K3 Ha cpexsem
YPOBHE 3aiUTH (HarmpuMep, Ha muHax + EC OITY nuraHud neneil yrpaBieHus
BrioOYaTesel) mo Beipaxenuo (24)

L y=2x640=1280 A.

Omnpenenderca conporunnenye seel e K3 ¢ yueToM COIpOTHBICHUS Xy-

M 10 BRIpaxkeswio (25)

1.975x104 205.4
Ry =~ =" = 0,160 OM=160 MOmMm.
21280 1280 Ov=

Ompenendgercd COMPOTHRICHNE LIEM AKKYMYAATOpHOI BaTaped B Mpenro-
noxeHuu, 9ro Be6pansl AB tana 10GroE250, dupmmt Hoppecke umeroman 104
3JIEMEHTa, COMpOTMRIEHME KoTopoit Gyzer paBHO Rap=104x0,347=36 MOm
(rata.1).

Onpenendgerca COMPOTHRICHNE BREIHEI e

Ry y=160-36=124 MOM.
ITo xapaxTepycTHKe Ha puc.3 onpezensgercs K.=0,67.
Omnpenengercd COOPOTUBICHNAE UEMH Ipy MeTawmdeckom K3
Ro=160%0,67=107,2 MOM.
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Onpenensercs MaKCAMANLHO JOITyCTHMOE CONPOTHRIEHNE Kabells OT IMHOK
+ EC IIIT a0 mumok + EC OITY.
[IpeamonaraioTes cuexyionie napaMerpu ceru OIIT
Rom=3,04MOM ( Sou=113 Mp?, L= 20m)
Res1=7,15M0M (8,1=120M0°, Ls;=25u)
Rup w=0,41M0M
Ree a=0,15M0u
Rap o4=2,15M0m
Ry =0,5M0M
Ry, =3,04+7,15+0,41+0,15+2,15+0,5=13,440M
Conporunnerue kabens u camux muuok + EC OITY onpenendercd, Kak
ResztRun cy™ R R by=107,2-13,4=93,8MO0u
[Tomywyensad BemiauHa conportubienns xabens or HIIIT me mmmox
CpeIHero YpOBHA 38INMTH sBiAfeTca ofmielf BeTHIMHOMN, ONpeneldiomedt 3a~
JaHHYI0 BETMUNHY KosdduuuenTa dyecrsuTensnoctn (K,~2) romosroro AB
IPH K3 B 30HE Pe3epPBUPOBAHNT Ha MoGo 13 ITNMHOK.
Tax, mpn 1=50m ceuenue kaGens no mmsox + EC OITY # camux mmHok
(1=20Mm) onpenendgercd N0 BRIPAKEHUIO

3en
S etz oporTy™ 0,0172;:;03 x2x70 =2 5,7MMz

Ceuerte xafens 1o musoK + EC P3A nipu e =30M 1 | 4=20M

J
Byzer pasioe  Sgezom dynggﬁz;%gzgg =18,3mm’

Cevenne xafens 1o umuok+ EC 3PY npr les;=150M 1 I 4=40M Oy-

2x10° x2 2
JIeT paBHo S(mmwpnf%&@%&?w

C1e0BATEIBHO MOTYT GLITS BRIGPAHLI ceueHus :25M; 25mv, T0Mmd’.



83TM™-14 51

7.4.Brifop cevenus xabejis OT MUHOK CPEIHENC YPOBHA 3QIINTHI JO WHIN-

BUAYAILHLIX TOTpebuTencH.
Ha noacrammsx 330xB 1 Brue B crcreMe OITT OCHOBHBIME TIOTpeSHTENIMH,

TTUTAIOMMMACS OT HIMHOK CPENHETO YPOBHS 3alIMTE] HBIAIOTCS:
- ycTpoifcTBa peneliHoi 2aIMUTH ¥ ABTOMATHKA,

-YCTpOHCTEA TPOTHROABAPHITHOI 2BTOMATHKR,

- IIEIH YIIPAB/EHNS BEICOKOBOILTHLIMU BEIKIHOTAT M,

- Uemy BKMOYEHUs 3JNEKTPOMArHWTHBIX [PUBOJOB, BAKyyMHBIX W Jp. BEI-
KIIoHaTetel.

Onpenengercd 3HaweHNe MIHEUMAILHO JomycTMOro Toka K3 ¢ yueroM co-
nporBneHnd Ayra B Mecre K3, mpu Koropom ofecreunraercd Koaddument
YYRCTBUTENRHOCTH AB cpelHero ypoBHS 2amMTH He MeHee 1,32 B KOHIE 30HK
PE3CPBUPOBAHMSA, T.€. B KOHIE Kalenq y mpuBoja Hauboee yaalneHHOro BAIKIIO-
garens (ix AB nuraromero munky + EC OITY) @1 BenwuMHA CONPOTUBIEHUT

paewmsed nemt K3 no snipakesysam:
E o xn
I soma> 1>3ZXIc.p. oy H Riga=——
Trg
JList TONTy9eHHOro 3HAUCHIT CONPOTHRIEHUS Ry, olpedensercs K, Mo Xapaxre-
pucTuxe Ha puc.3 n mo (26) Ry ... [To Beipakemno (27) onpegendercs cOMpoTHB-

nerme BHemHEH memt x3 ( 3a BRIYETOM CONPOTHBICHHS aKKyMYJISTOPHOI GaTa-

peur)
Ryax = Riacy *Ras avtRess Rear
Omnpezengercs MaKCHMAIBHO JONYCTHMOE COPOTUBIIEHNE Kabes
Rips= Riu -Rac crv-Rag wy-Ruour.
Ornpegenserca MUHAMAILHO JOMYCTUMOE ceyerue Kafens, TOK K3 B KOHIE KOTo-
pOro ZOCTaTodeH AL cpabaTniBanus AB cpeInerc ypoBES sammTa ¢ K(=1,32 B

paKuMe pe3epBUPOBAHUK [0 BRIPLKEHUIO Sy = ’;‘Q’I
-X5Y
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[Tpumep ompenencrus cedenus xabens ot mmuok +EC OITY, xotophie 3amm-

matoTcx AB ¢ I p.,=200A, 1o nmpusoaa srcmouarent Tumra BHB 500 (em.n.5.3.).
ITpu x3 B KOHlle Kabens TOK K3 OIDKeH GLITH He MEHEe BeIIUMHL], OnpeeiIeHHoM
IO BHIPAKEHUIO

Loy K % Lpay™=1,32X200=264 A

Iomygennoit Re/mante TOKA COOTBETCTBYET COMPOTHRICHNE

Reg = Engy2n 1375 _ 278 On = 778MOMm, rze

Epsen™=1,975 B (Xapaxrepucruxa 5 Ha puc.2).

Pacunraniat BeMWYHHA CONPOTHBICHNT YIUTHBACT CONPOTHRICHUE AYTH B
MecTe K3.

ITo xapaxrepuctuke Ha puc.3 118 Reg=778 MOM Haxozmm K.=0,76.
OnpenenseM CONPOTHRTEHHE LEH IpY MeTarmueckom K3

Ry=0,76x778=591,3 MOm.
OnpenenieM conporusienne katend (m.7.3)  Rgs=591,3-160=431,3M0Mm.
Orpenengerca cegenue xabens ot munok + EC OITY Ao opuBoza BhICOKO-

BOJBTHOro BrKIFOYares Ha OPY Ha paccrosumm 200M

1 0,0172x10° x2x2
Sm=pxzx _oo7 xiofzx‘oo:w,”&mz_
) Rygy 4313

BriSupaem kaSens cedenyenm 16mm’.



83t™m-14 5

8./TPOBEPKA YYBCTBHTEJLHOCTH ABTOMATHYECKHUX
BBRIKJIOYATENEN B CHCTEME OIEPATHBHOI'O IOCTOSHHOIO
TOKA.

Bri6panHEIe aBTOMATHYECKHE BRIKTIOIATETH BCEX YPOBHEH 3aIIUTH JODKHE
YIOBIETBOPAThH TpeGOBaHIIM YyBCTEUTEILHOCTH, KOTOpas onpepengercs Koad-
duruerTom gyBcTBRTENEHOCTH (K., NMpeacTasmuomuM coloi dacTHOS oT Jene-
HHY TOK2 KOPOTKOTO 3aMLIKAHMSA C YHETOM CONMPOTWRICHHMA XYTH B Mecte K3 1
ToKa ¢palaThIBaHd MAKCUMANLHOIO PACUEITHTENA aBTOMARTHYECKOIO BhIKIIoqa-

I
TEJIA COOTBETCTBYIOMIEIO YPOBHA 3Tl Ky =7“-1.
o

8.1.1Ipomepxa SYBCTBHTEALAOCTH ABTOMATHWECKEX BhIKmouaTeIei
BEPIREr0 YPOBHNA 3AMATHL.

Ot xawzoll axkyMynaroproit Sarapen GepyT mUTAHWE IBa Kanana MUTaHUd,
KRKILI KAHAN TUTAHUL UMeeT OT OLHOro A0 TPeX IOJOBHBIX ABTOMATHHECKIX
BLIKITIOHATSIIR (BepXHNI ypoBeHs 3ammThl). OmuH ronosHo#k AB - mpu otcyTeT-
BUR JOTIONHUTEIRHLIX 3eMEeHTOB B Ab 1 (es ypasHUTENLHOrO 3apsja; TpH ro-
NOBHBIX — IIPY HaMU{y KOMONHUTEILHBIX 3neMeHToB B AR 1 BeoSxomuMmocTn
YPABRUTENEHLIX 2apsnon (puc.l u 4, 83tm-13).

KpoMe yKasaBHRIX BRIE IoNoBHRIX AB nMeloted AB B nemt peMOHTHRIX
nepemuiex Mexay cexuuamu + EC UITTT asyx AB (u#a puc.l: SF2 Mexay cex-
mmavn SK1 u SK3, SF7 mexay cexzmamu SK2 u SK4).

TTput vamrom B cucteme OITT nmmrok + EY AB B 1emu TpeTheit peMoHTHOMR
nepeMuIuky (Ha puc. 1:SF15 mexny cerapravu SKS u SK6).

Koo dUImenT YyRCTBUTENLHOCTH LA rOOBHAIX AB JOInKeH GLITE He HILKe
anyx mpy K3 Ha muHax LT croeit AB, # Ha umnkax ITTT coceaneit AB mpu
BKIMIOYEHHOW peMORTHOI TepeMRIuKe (BepxHUll ypOBEHh 3AIIMTHL), & TACKE IPY
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K3 na mWEKax cpeaHero ypoBHE 3amyTH B cucreme OITT cBoeit Ab (+ EC OITY,
+ECIIP3, +EC 3PY).
YyscTBuTeikHOCT roosHoro AB mpu K3 » cucreMe OINT B mpenenax
CpefHero YpOBHS 3aUIMTH coceniHeif AB zospxkHa GRITE He HinKe 1,5,
YyscTBHTENEHOCTE AB, BRIIIOYEHHOTO B PEMOHTHYIO IIEPEMBIUKY, JOLKHA

GBITH He HIDKe ABYX Ipu K3 Ha BepxneM WM cpefHeM YPOBHSAX 3aIATHL

8.2.lIpoRepka TyRCTBHTETLHOCTH aBTOMATHICCKEX BhICHOYATENCH
CpellBero ypos s 3amEThi.

B ocHOBHYIO 30HY 3amuThl AB BXozar kabemn ¥ nmaiy. Kaxnag cexng
mmsok +EC OITY, :EC LIP3, +EC 3PV, zEY 3PY,zEY OPY muraercs oT
oTnensHOro AB, pacrionoxentoro Ha IITTT. OT yKasaHHBIX BBIIS IIMHOK epes
AB HIDKHEro ypOBHA 3alUTE! MUTAIOTCS UHAMBURYAIBHbIE moTpeduremy. [Tpun K3
y noTpeSuTens ¥ orxase samatotero ero AB, Tox K3 orxmouaercs AB, mu-
TAICHIVM IIMHKY € OTKa3aBumM AB (30Ha pesepEHpoBanua).

ABTOMaTHYECKU BhIKTIOHATETH CPEAHEro YPOBHA 3alllMTHI JO/DKeH HMETh

K. »2 mpu K3 8 ocHoBROil 30He 2amuThl # 1,32 B 30He pe3epBUpPOBaHNA.

8.3.JIpoBepxa TyscTBETEIHAOCTH ABTOMATRYECKAX BhOLTIOUATE ER
HEXHEro YpoBad 32METhHL

Kosdduumente ayscTeuremsaoct AB HIDKHErO YPOBHS 3aIOATH JOJCKHEI
GLITL He HIDKE ABYX,

JocraTouno, 9T06k BRITICIHLIOCE YCIOBHE:

1,32l 2 2epay

[Tockomeky cewerne xabeneil or AB o noTpeCuTend orpegensercs TOKOM
cpaBarnBanus AB cpemiere yposas 3anmThl, Tok K3 ofecneuwmaronmmii ero
9YBCTRUTEIBHOCTh 38B€J0MO IPEBLINaeT HeoOXOMMMLIE YPOBeHDh 1yBCTBHTEb-

HOCTH AB HIDKHETO YPOBHS 3alDATHL,
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9. PACIIPEAEJEHHE HATPY3KH OIIEPATEBHOI'O NOCTOAH-
HOI'O TOKA YCTPORCTB P3A.

9.1.06mue noJI0xeBHS.

Hammue sa ITC 330 xB # arime IByX aKKyMyJSTOPHRIX GaTapeif Do3BoiIseT
IHATUTENLHO NOBHICHTL HAZeskHOCTL TMTanus norpeduteneit OITT (yerpoiicrs
P3A, T1A, neneif ynpasienus BLICOKOBOJBTHEIX BEIUIIOSATENEH U Ap. ), TOCKOIb-
Ky UMeeTcd IBe HezaBicHMule ccTeMbl OITT, Kaxuas #3 KOTOPAIX HMECT JBa -
TRIOIMX KaHala. YKajaHHbIe KaHak! OgHOH AD UMEIOT OTHOCUTENLHYIO He3aBu-
CHMOCTD, T.K. CBE3aHEI MeXXY coGolf B Ipefenax momemennsd AB 1 He3aBHCUMEBI
HoCIe CBOMX TONOBHEIX aBTOMATHYECKUX BhIKIIOuaTelell. YKaiaHHoe mocTpoe-
HHE CHCTEMRI HO3BOJSET B MpefiefiaX KaXAoro KaHaua ImMranus obecreuuBarh
YYBCTBUTEILHOCTE, CEIEKTHBHOCTD M De3epBHpOBaHue TpH K3 Ha MoGoM YpoBHE
cucTeMBl, ECTECTBEHHBIM HEXOCTATKOM OTHOCHTENILHOM He3aBICHMOCTH JBYX Ka-
#a7108 01H0i AD ABIAeTCT KPATKOBPEMEHHOE CHILKEHUE HAPSOKEHUS Ha IMMHKAX

(pu K3 8 cueremne OOT crpespe o0td Karaigd
O[T oanoro kanaa/TlosTomy Ha [1C ¢ nyma AB nauGonee OTBETCTBEHHEIE MO-

TpeSUTENM, PeIEPRUPYIOLIME APYT APYTa JOJCKHLI THTAThCH OT pasuuX AB. K ta-
KM TOTPeSHTIEM OTHOCATCH GCHOBHEIE U PE3EpPBHEIC 3AMMTH JMHMUHA JIEKTPO-
Hepeaat, NepRLiA ¥ BTOPOH KOMILIEKTH! 3aIIUT aBTOTpaHcthOPMAaTOpOB i 3AIUT

IWH, HepBBBT! b2 BTOpOﬁ SNEKTPOMAIHATHI OTKIIO9EHHUA BhICOKOBOJBTHBIX BBI-

KDOtaTenei n ap.

9.2.Pacnpesenenae ycrpoiers PIA nmaRE yiexTponepenay MeRy Ka-
HajlaM3 DETSHEA B CHcreme OIIT.

OcHOBHBIE 3aIIUTHL TWHUHA JODKHEI TUTAThCK OT ONHOM AB, peaepnHLule 1a-

IOWTHI IAHMH — oT Apyroit AB. [TuTath oneparusHsle nerm YPOB pexoMennyer-

CX OT Taxoit xe AD, 9TC U PEICpBHBIE 3AIIUTHL
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B xauecTse TpuMepa B Tafnuie 4 MOKA3aHO CYIISCTBYIOMES B HaCTOSINes

BpemA pasZenerye 3awuT duuvil cepuyt 503 u 2000 Ha 1A KOMITIEKTA TIO TTHUTA-
Huro OfT.

Tadmana 4
Komrext | (AB N1j “Kowmiext 2 (AB N2)
L Bapuant J.
JD3503 (Ad3504) L3503
ATTB503 3131025
31131026
30131027
‘ Bapuast 2
11032203 [1132001
TTHE2204.01 1132002
(2003

"B Tabmuie 5 TMOMEISHB! PAANMYHEIE BAPHAHTH HCITONBIOBEHUS CYLIECT-
BYIoUuX 3amuT cepunt 500 1 2000 coBMECTHA ¢ PYCCHOHUUPOBAHHBIM BAPHAH-
TOM MUKporpoueccopHoit amursl ¢upMel ABB tuma RELS2IR (n06asrena
TH3HIT) ¢ DonoaHHTe sHON NOrHKOM, MO3BoaMomelt codeTaTs Builnenepetc-

JICHHBIS 3AUITRL

Tabmuma 3

Kosrtext 4 Komrexr 2
... Bapuant | e e e e o
Kanan { Nt 2 ' Rarawl 3 Kanw1 4
[12003 REL521R pom.or. f1122001 MI22008
[1032004.01 (1122002 .
Bapuasr 2 o
2003 REBOtQ REBOIO REL52IR zom.ior.
{(¥YPOB Q1) (YPOBQ2) (Z,310,0AIB, TAIIB)
Bapitanr 3
STTI52003 REBS531 REB551 REL521R nom.nor.
(YPOB Q1.0AIMB,  (YPOBQ2.0AITE.
TAITB) TAITB)
Bapuant 4 .
[T132003 113200401 REB(10 REL32IR mom.or.
(OAIB, TAITB)} (YPOBQ2) (Z,310) REBO10

(YPOBQL;
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BapianT §

JP3503 REL521R gomaor.  YPOB A3 503

ATIB503 (Z,310,0ATIB. TAIIB) 2I131025(TH3HIT)

3I131026(ycKoperyie)

Bapuant 6

OP3503 REB (YPOB Q1) REBO10 "RELS521R pom.aor.

(¥POBQ2) (Z.310,0AITB. TAITB) |

Bapyant 7

Dd3303 REBO10 REBO1Q REL52IR morr.jor.

ATIB303 (YPOBQL) (YPOBQ2) (Z.3I0)

9.3.Pacupejiesiende yeTpoRcTE 3AMMBETH SIAE MERTY KANATAME NATIHHA
OnT.
Pacnipenenurenbieie yerpoiictea 330 xB 1 Bhifle JOCKHEL HMETD JBS 3aluy-
Tl WHH, HOIKNOYeH b 1o nenay OTT k pasubiM AB. PexoMennyeTes murTaHue
OITT yerpofiere [J3LL 1 peaepBHpyIOmuIX MY YCTPOHACT THCTRHIMOHHAIX 3aITUT
U JAUIHT OT 3aMBIXAHIIL HA 2¢MTIO ABTOTPAHCGOPMATOPOB TPOUIBOMUTE 0 pas-

HRIM Kanatam O[T,

$.4Pacnpenesiense yeTpoiicrs P34 asTorpadchopMaTOPOB MeENY Ka-
RATAME DATagEd 8 cgereme OIIT,

Yerpofierza P3A astorpaschopmaropoe 330 kB v Bhile 0GbIMHO UMEOT
TySaupyrouie KOMILICKTR, ocoOerRo AuddepeaiatsHble TR aBTOTpaHC-
(OpPMATOpOB 1 X OMMHOBOK. Bee nanmtsl AT pacrpeseneHnl Ha 182 KOMITIEKTa
i mTaloTes oT paansi AB. [Tpumep pacnpenenenva samut AT mokazas B Tad-
Juue 6.

Pacmpensiense muraums OITT sauuT aBTOTPaHCHOPMATOPOB MEHIY ABYMS

AKKYMY/IATODHLIMIL §aTapesmL,
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11132109 (130 CH) - npu neoGxoauM. |

i
I 1 rpymma BEIXOOHBIX peste 5
{

Tatmma 6
KommexT 1 [ Kommnekr 2
Bapuanr 1

RET 316.4(13T) RET316 4 (Ji37)
BMP3(MT3 HH, ¥POB HH, MT3 cex- | B32105(KVB BH)
it s HH)
I3 (rasoax 3aunira, Bee KommmexTs) | BO2105(KHMB CH) - Tomske mis ma-

nipsoxerus S00xB
REL 511 2(ZI3BH, TH3HII BH, AIIB | SPAD346C (J{30 HH)
QBH, 3HP)
VPOB BH
RELS11 2(I3CH, TH3HIT CH, YPOB | SPAV331C (curnar samux. Ha zemmo
QCH) B cetu HH)
11122109 (130 BH) 1132303 (130 BH)

[1122303(A30 CH)-tomeko mis Ha-
npsxenns 330-500xB
11 rpynma BEIXOAHRIX pelie

Bapuant 2

TI22106 (3T, MT3 HH, aumra oT
HenmonHopazHoro pexuma BH u CH,
KOHTP. W 3ammTa BTyaok BH AT)
(132107 ang BH (A3, TH3HIL, nemu
| OIEepATHBHOrQ YCKOpeHuU)

1 11132303 (130 BH)

1 1132303 (130 CH)

[ [II32001 (YPOB BH)

{ HI22706 (TAIIB BH)

1132108 (A3T.A30 HH, nemm I3,
MT3 1 u 11 cexauit HH, YPOB HH)
1152107 ans CH (I3, TH3HII CH,
e OTEPATUBHOIO YCKOPEHUS)
10732303 (3L CH)

11192706 (TAITB CH)

[1122001 (YPOB CH)

Bapuant 3

11352101 (A3T, I3 perymipoBOYHOrO
AT, 130 HH, KWB BH, 3HP BH u«
CH, nmemt ycxopesus pe3epBHEIX 3a-

o)

11132001 (YPOB BH)

112102 (I3 BH u CH, TH3HII BH u
CH, nemM oOmepaTHEHOIO YCKOPEHUS
PEACPRHEIX 3amMT)

T 2006 (130 BH)

TIA3 2006 (130 CH)

1112103 (43T, A30 BH, J130 CH, MT3
HH, 3amuTa peakTUPOBAHHOIO OTBETB-
JeHua Ha cropoHe HH, memm ra3oBsix
3anmT)

11152001 (YPOB CH)

T1152004.02 (TAITB BH)
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10.ITIPUMEP BEIEOPA ABTOMATHUYECKHX BBRIKJTIOYATEIEH
¥ CEYEHHH KABEJEH B CHCTEME OIIT ITC 500/220/10KB.
10.1. Texauaecckae nagable,
Qnexrpuyeckas cxema OPY 500 kB - “TpancdhopMaTOPH-IIMHN ¢ TIONY-
TOPHEIM NIpHCoCIUHEHUEM JIHNIA". Uncno tenodek — 4eThipe, YHCIo BRIKIIOYE-

Tenelt Tnma BI'Y500-12.

ueKrpuieckas cxema OPY 220 kB - “Ize paSoune 1 06XOIHAA CHCTEMbI

e, Yreno seikmouarenelt tuna BI'Y 220-16. Us mux muHelinex — 12, aBTo-

TpaHc(hOPMATOPHLIX — 2, OZMH IMHOCOe IUHIT SNLHEIH i OJMH 06XOAHOM.

uexrpuueckad exeMa 3PY 10 kB — “Onxa oAMHOYHAS CEKITMOHMPORAHHAS

JBYMS BRIKIIOYATENAMI CUCTEMA IHH, uMeeT 110 10 npicoerHeHnit Ha Kax Aol

ceKumu. Brixmouareny BakyyMHnle Tuna BEM3-140,

Brumrouareny tuna BI'V 500 nMeror no ABa 31EKTPOMATHHTA OTKIKOYEHUS
Ha (pasy, HAYANBHBIH TOK BTATHBAHUS KOTOpLIX cocTaser 14 A (Tpex das onno-
ro KOMILIEKTa),

Bouorrogarenn tuna BI'Y220 uMeror mo JBa aleKTPOMATHATA OTKIKYEHUS
Ha ¢azy, HauallsHBIA TOK BTSTHRAHWS cocTaruseT 7A (Tpex das onHoro KoMIex-
Ta).

Bemmouarem tina BEBHO uMeer snexTpoMarHuTHRIE NpUBOA, TOK BTAMU-
BaHnsA cocraziusger 70A mpH MaKcHMANbHOM TOKe OTKIIoYeHns 31,5 KA.

TIpeamonaraercs, 9To BhIGOP TUIIA M EMKOCTH aKKyMYASTOPHRIX Garapeil mis
[1C zan cnenyoumiit peaynsrar.

Brifpanni AB thma GroE emkocrnio 450 Au (18 GroE 450), n=104
Ras=104x0,193=20 MOM

OnpenendeM MaKcUMalbHO BO3MOXHEIA ToMuKOBLI TOK gepez AB npn pa-
Gore Toneko opHoll AB (BTOpas OTKIIOUEHA).

[lpm K3 ma wwmax 500 kB orxmouaerca derwipe BIYS00

L=2x4x14+50=162A

TTpu K3 pa munax 220 kB 0pu HapynieHHOH (HKCAMH TPUCOeIMHEHIH
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I=2x15x7+50=260A
Ilpu BxmodeHsn ABYX Bexmogarenei 10 kB or cxemri ABP B Korne nony-
9acoBoro paspaia AB (T, =100A)
[=2x70+100=240A
Ommmonxa AB umeer ceuenne S=113mm® 1 mmy 1=25u. KaSem ot AB 10
LITIT mmeet cevenne 150me u amany 1=20M.
Iimne xaSeyeit ot T (onnmor + EC) 20 IMHOK CPEHETO YPOBHS 3alili-
THI (C YIETOM IUTHHEL ITHHOK):
+EC O[TV - 70 M,
+EC P3A ~ 100M,
+EC 3PV - 200Mm,
+EY 3PY - 200m
Iz xaBeneit ot OITY zo
OPY 220kB - 270m,
OPY 5Q00xB - 450m
BemruMHbl CONMPOTWANGHHS = KoMMyTauMoHHo# ammaparypsl (83TM-T3,
Ta61.3)

Rupwy=0,25M0M Ree pys=0,08M0M
Ragey=1,340m Ry py6™0,45MOM
Rpep=0,5M0M

10.2.Bribiop nmcia cexnmit manok 3 cacreme CIIT.

Or kaxpoil AB opranmayercs o JBa KaHana IaTamng (Bcero 4 KaHans).
Kaxzpnt xaman maramig (cM. puc.1) cogepxaT: ogny cexapno Ha LIIIT, ot xo-
TOpoit mitTacTes oxHa cexips muHoK + EC 8 OITY ana muranus nenelf ynpaane-
Hus seikmonareneif 500 u 220 kB, ozxa cexama +EC Ha mure P3A, ot koTopoif
TIATAIOTCH OICPATHBHEIE Leld yeTpoiiera P3A, oaxy cexmno B 3PY 10 xB. [Tpn
3TOM, K AByM KaHalaM (pa3reix AB) nozxmogens: ek + EC 3PV, mararomue
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nerm P3A u ynpasreHus BHKIIOUYareNeil, a K ABYM JPYIUM KaHalaM — IIIHKH

+EY 3PV mis nmaTaHus 31eKTPOMATHUTOB BKIIOUEHUS Beinouareseil 10 kB,

10.3. PacapeaencHne nenei ynpaejieaas Mex1y ceKnEaMu musok + EC
OIIY (pac.4) cacrems: OIIT.

K kaxnoit cexrun munok + EC OITY momxmodelsl cXeMel yripasieHns 15
3JIEKTPOMArHATOB OTKIIOYEHUS BhIKIIoYaTeNnel TakuM oGpa3oM, 4To0k 3erazo-
Bele Bermtouarend S00 u 220xB, uMeromue 1o ABa DIEKTPOMATHHUTA OTKIIOUYE-
Hud, cpabateiBany B mo6oil asapuitHoil curyauuu (HapuMep, IpE OTKMIOUSHUK
OJHOTO U3 KAHAIOR IMUTaHUs WINA JABYX KAHAIOB IMTAHIA OHOH aKKyMyJLTTOpHOW
Barapen). [Ipy apapuiinoli cuTyaium Je6oll cnoxHocTH (HanpuMep, mpu K3 na
muHax 220xkB B pexnMe HapylieHHo! (uKcaumy NPUCOCAMHEENS 2ISMEHTOR
220xB k muuaM) Harpysxa Ha cexumio musok + EC OITY He ppeBainaet S6A,
npr K3 ua musax 500 Harpyska Ha cexinio MMHOK He npesslnaer 2x14=28A,
rpu K3 B agrorpanchopmarope - 2x14+7+2,5=37 5A.

Haubonsiuas BeMYMHA TOTUKOBOro ToKa SyAeT IIpy BKIIIOYEHUN CEKIMOH-
Horo Beikmiogarens 10kB ssona asrorpancdopmaropa B KOHIE I¥O1y9acOBOro
pazpana Ab Tokom Harpysxu 100A.

Maxcnvanssniit pacuernsiif Tox Syaer paser [ =100+2x70=240A.

10.4, Pacnpenenense ycrpoiicts P3A mexpy cexnaame MABOK
+EC P3A.

Hanuyune yerpipex KaHaIOB ¥ YeTRIPEX CEKIMil Juis nuTaHns ycrpoiicra
P3A orjensso oT ueneli yipariesus BHIKTIOUATENEH, MpeRocTannseT MHUpo-
K€ BO3MOXHOCTH JUIS IIOBBINICHHS HARCKHOCTH ITUTaHns yerpoiicte P3A mo-
CTOSTHHEIM OIIEpaTHBHALIM TOKOM.

[Tpu 3ToM, pexoMenzyeTCA coOMIOIATE CAEAYIONINE NPABHAA pacHpee-

JICHHA
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1. OcHOBHbIE 3aUIUTHI JIMHUWH JMeKTponepenad HODKHL MATATHCH OT OAHOI
Ab, pesepBHbIe 3aIATH - OT Apyroit Ab. ITpyu 3T0M, y NOJOBHHB! YUCHa JIN-
Huif, DOMKIMIOUEHHBIX K OZHOH cHCTeMe  IIMH OCHOBHBIE 3AIIMTHI JOIDKHEI
IMTAaTheR oT NepBoii AB, a pesepBHBIE 3aATE! —OT BTOpOif, ¥ BTOpOii oso-
BHHB! YHCNA TUHEKMI OCHOBHBIE 3aIIMTH JOJDKHE MHUTATHCA OT BTopoit Ab, a
pesepBHLIE - OT HEPBOIL.

[TonoGHble TIPHHIMIE] MUTAHUT OCHOBHBIX U PE3EPBHEIX 3AIMMT JO/IKHEI

N

GBIT: TIPUMEHEHB! M 1A 3AIUT apalTelbHEX THMHUY, KOTOPHIE KaK ¥ pe-

3EPBHLIC 38UIATEI, NOIKHEI MHTATLCA OT pasHeX AB.
3. Tlurasue wHIZMBUZYwIbHOTO YPOB RoimkHO GRITH OT ToM XKe AB, utro u  pe-
3EPBHBIE 3all[Th! JIMHUM HJEKTPONEpesat, Ho OT CMEXHOTO KaHATa ITMTAHUA.
[Tpu samauun geyx YPOB H2 BRIKTIOYATENE OHH JOIDKHLI IUTAThCA OT PasHAIX
AD.
4. 3amuThl aBTOTPAaHCHOPMATOPOB, pasieNeHHEIE Ha NB8 KOMILIEKTa, KaKALIA
H3 KOTOphIX MMeeT auddepeHumnaibHyio 3amMTY aBToTpaHchopmaropa i bde-
PEHIMATBHYIO 3AIKTY OIIMHOBKM JO/DKHEI MUTAThCA OT pasHuiX AB, ITpu Hamu-
9MY TOARKO OZHOH 3AIATHI INMH CPEAHEro HANPSDKEHNMS, OTKA3 MocienHeit To-
3KEH pe3epBUPOBATHCA AUCTAHIIMOHHOI 3aMTOR CTOPOHE! CPENHErc HaPKEHUS
AT, mosToMy LIEIIN ONEPaTHBHOIro TOKA YKA3AHHBIX 3aLUT JODKHbI IMTATECT OT
pasuex AB wim, KaK MUHUMYM, OT PasHEIX KaHAIOB onHOHA AB.

10.5.BriGop AB 3amaTsI nenei yerpoiicrs P3A # nenell ynpasienns
BLICOKOBOJILTHBIX BhOCTIOUATENEH,

10.5.1.OnpegendeM TOK cpabaThiBaHUA B LENMM MUTAHNS FPYIHbI YCTPOicTR
P3A.

Onpegnengercd TOK HATPY3Ky B pexaiMe nycka 3amut cepun 2000 (Ta61.2)

Leap=1,14+1,27+1,14=3,55A

Omnpenensercs Tok cpadaTbiBanusg pacuenures o (13) u HOMAHANBHBIN TOK

(14) 1,=1,2x3,55A=4,26A 1,,,=4_’223 =2,134 mpu K, =2
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BuiGupaeM Ipn~2,5A THHa BA19-29  Iimume=2,0KA

Onpexnensed Tox cpaGatemammg (13) mpn K,=2  Lpuy=2x2,5=5A

10.5.2.0npenensteM TOK cpaGaTsiBannst AB satmTs: neneif yrpasieHus ie-
Ta30ROTO BrIKMOZaTens BI'Y 500,

= 14A
Lowy=1,214A=16,8A.  Ilpu K;=2 onpenensem I..,.ﬁl%ﬁ =844

BribupaeM L =10A BA19-29.

Onpenensercs ToK cpabarsbamid AB Iy =2x10=20A

10.5.3.Onpenensiercad TOK cpabaTniBamid AB 38iuThl 3NEKTPOMArHMTA
BKIIOYCHNUA BhiKIiouaTexs Tima BBHD-10. IIpusox moTpeGureneit 70A. Homu-
HaibHRIE TOX onpemenserces o Bupaxerwro (14) nprn  K=0,16

Thowp=0,16x70=11,2 A

Britupaem AT 505 ¢ I™16 A. ITo BpeMa-TOKOBOIl XapaKTepuUCTUKH ANIS

OTHOIICHHMS %g = 4,4 OnpeleNdeM MaKCHMANBHOS BpeMs PACIennTent Ly ,~13c,

MUHHMaLHOE BpeMs — 2,5¢. MaxkcnMansHo JoTycTaMoe BpeMd 0GTeKasns TOKOM
70A aneKTpOMArHUTA BRINYEHUS, cocTapiseT 16¢ (3a yKasaHHOe BpeMst 06MoTKa
IMEKTPOMArRUTA Harpepaercs no 105°C). MakcuMambubiif TOK oTkmodeHns AB
cocraner 2,5kA.BuiSupacy xosdumment yorasku K,~10. Tox orceusu AB
pasen I ., =10x16=160A.

10.5.4. Onpeaensercd 3amiTa BRIOPAHHLIX BRANEC QBTOMATHUECKIX BRIKIIO-
uareselt oT GpocKa eMKOCTHOTO TOKA IIPH 3aMBIKAHUH Ha 3eMII0 OAHOIO U3 To-
JmocoB cuctemsl OITT.

MummansHEI TOK cpaGarnmaund AB gomken Guito He mipke 5A. Torza
eMKOCTb, Heo6X0oAUMad JUIT TOKA SA B TedeHHH SMC ( 3TO BpeMs UMITY/ILCE, B Te-
4eHWM KOTOpOro YCTolunBo He cpabarsmator AB Thma BA-19-29, AITS0b, AK-

s
63 u ap.) onpezenseTCs W3 BIpaKeHus C = 7’%29: =113,6 MKD.
3

A
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VKazaHpad BelNYNHA €MKOCTH COOTBETCTBYET MAKCHMAIBHO ,ZI,OIIyCTHMOﬁ

amvHe Kabenedt B cucreMe OITT oxnoit Ab He J0JDKHa TpeBHINATE PABHOM

meg.l.li = 58 KM.
1,96

£l

Onpenesiennad Mo KabelbHBIM XypHalaM JUHA Kabeneii B cucteme OITT

HE JOIDKHA IMPERHIIATh PACIETHYIO.

10.6. Bridop AB zamaTsi wagok + EC g OITY, ma mate P3A, g 3PY
(cpexng# ypoBeHL 3aIMBTRI).
10.6.1. Brifupaercs AB 118 3aimyrsl kafens ¥ ceximu munok + EC OITY,

OT KOTOPBIX MMTAIOTCS ey YOPaBIeHus BKItodaTeleil Ipyu yoIoBUHM, 4TO Yepes
onus AB B peMoHTHOM pexarMe MuTarhes Ase cekmuy mmHok + EC OITY.
MakcuMaITbHEI TOTYKOBEI TOK paBeH CYMMeE TOKOB HArpy3ku ABYX CeK-
nuit, T.e. 56x2=112A.
Tox cpadarniBanus AB cpeanero ypoBHs 3amuThl BbiGHPaAETCH 110 ZBYM YC-

JIOBUAM!

OH JoJpKeH ObiTh GoJIblIe CYMMaPHOIC TOJNYKOBOTC TOKa o0euX Ceximi

(peMOHTHBIN pexaM),

OH JOJDKeH OLITh OTCTPOEH OT MaKCHMAILHOTO Toka cpabaThiBanus AB
HIDKHEr0 YPOBHS 3alIWThI.

ITo mepsoMy ycnoBiio:  Ipoy>1,2x112>1344A

ITo BTopoMy ycnosuio Lpoy21,65%20233A

Pacuer BENETCH 1O [IEPBOMY YCIIOBHIO
lpey= 1,2x1122134,4 A.

~‘3;‘=“=67,2 A

Iuou P

Bribupaem mo nikaiaM HOMHHATBHRIX TOKOB [.,=80 A, K=2.

Tok cpabarTniBanns OyAeT paBeH L y=2x80=160A.
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Bpems cpabatnisanun AB cperHero YpoBHA 3aIIATH NPUHIMAEM PEBHLIM
0.2¢c.

10.6.2. Bratop AB 3aumre umnox + EC P3A.

Oupenensercs MaKCHMANLHEI pACUETHLIA TOK Harpy3ku ABYX cekimii (pe-
MOHTHBIH pesxuM).

TTorpeBienne renelf nocTosHBore Toka yerpoicts P3A cepun 2000 1 npo-
TuBoasapuiinoi aproMaTuky (Y11A) suanu S00kB:

~OCHOBHEIX 3auTiT W YTIA Ipss=1,59+1,8+4x1,14=7.93 A

-pe3epBHAIX 3T Ipsa=1,14+1,27+1,14=3,55 A

TMorpetnenne nenell mocrogurore Toxa yerpoiters P3A cepuu 2800 mummit
220xB:

-OCHOBHRIX 3a11uT [p3a=0,86 A

-pE3EepPBHLIX 3alUT Ip3a=0,6 A

[TorpeGaenue Ueneil MOCTOAHHOrO TOKA 3alWT IEPBOIO M BTOPOro KOM-
ILTEKTOB @BTOTPaHC(OpMATOPOB:

I xoMmmekT Ipsa a7=0,86+0,86+0,41+2x0,2+0,41=3,14 A

I xomimiexT Ipsa 47=0.86+2x0,41+0,41=2.09 A

Horpebienne B cucteMe OITT socemy aunnit S00kB:

-OCHOBHRIX 2ailiUT U YIIA Ignseo s =8%7.93=63.4 A

-pe3epBHBIX 3AUMT Ipgeoep=8%3,55=28,4 A
moTpediieHne 3aMTaMy aBToTpaHcdopmMaropa

I komrriiexT I arpy=2%3,14=6,28 A

II komrutexT I o12y=2%2,09=28,4 A

[Morpe6nenue B cucreme OITT arenannaru BJI 220xB:

-0cHOBHRIX 3aHT ¥ YTIA Igmoo . =12x0,86=103,32 A

-pe3epBHBIX 3aIUMT Ipmoops=12X0,6=7,2 A

CymmapHoe notpebnenue 3amut 300 u 220xB

Ip2a soer220=63,4+28,4+6,28+4,18+10,32+7,2=119,8A



83tm-14 6

TTonyueHHnf pesynbTaT —3T0 Harpy3ka Ha Bee 4 cexuuy. Harpysky Ha oany
cexiio + EC P3A cocrasur 30A. B peMOHTHOM peX(IMe clefyeT YIUTHIBATE Ha-
IPY3Ky ABYX ceKimit oaroil AB:

Luarp=60A.

OnpeznengeM TOK cpabatniBanmg AB

Io mepBoMy yenosuo [;=1,2X60=72A

ITo BTopoMy yeaosuw 1,=1,65x10=16,5A

Pacuer pemeM mo repsoMmy yorosmio. Ilpn K=2  onpegmenseM

=72 36 A. I'To mixane Beiupaem AB ¢ =40 A.

Imu.pm" “i‘“ =
Tox cpaGareipanns AB 6yzner pases mpy Ku=2  Ip oy=2x40=80A

Brizepxka BpeMeHu AB  zammThI  cpefHErO  YPOBHS  COCTABISET
0.2c.(Bemmouarenu cepuut A3793C Xapsrorckoro XOM3 HITO «BUPA T

10.7. Bri6op AB samuTni musox + EY 3PY.

[msxa +EY cayxar Ans MHTaHus 30eKTPOMATHUTOB BRIFOUEHNS BBIKTIO-
uareneid 10xB tana BBHD-10. ITpy neficreun ABP onqroBpeMeHHO BITIOYAIOTCS
IBa BhIKtOYaTensd. TOK BKIIOUEHMS OJHOTO BRIKMOUaTens cocrager 70A. Tox
cpabaTeiBanig AB deKTpOMarHuTa BKIIOIEHNAS COCTARMACT [, iy =160A.

OnpehemeM TOK cpabarbiBannd AB 3amuTs muHoK + EY 3PY.

[To meproMy yenopmo Lo oy =1,2%2x70=168 A.

o BropoMy yemopuio I oy=1,56x160=264 A

Pacuer BeneM 1o BTOpoMy yoToBHIO.

ITpu K,=2 onpegensem HOMMHAILHEL ToK AB

264
IAsnon.pac'J:—z“ =1324

Bri6upaem AB 1o mixajie HOMUHAILHLIX TOKOB Lyow =160A

Onpenensercg Tok cpaBaTeiBanis AB cpeliHero ypoBHS 2ammuTh! mpu K,=2

L =2X160=320A tepoy=0,2¢
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10.8.Br100p roJioBELIX ABTOMATOB.
10.8.1.Onpenensercs MaKCUMAIbHEI TOMIKOBLIA TOK HAarpy3Kki. B coorser-
CTBHH ¢ pacueTamy I.10.1. L =260A
10.8.2.Onpegensercs Tok cpalaTriBanus AB 1o IepBoMy YCIOBHIO
Lpay=1,2x260=312A
I'lo BropoMy yonoBuo Lpay > 1,65%320=528A
Pacder BeneTcs 10 BTOPOMY YCIOBHIO.

IIpu K,=2 I,mf%s- =264.4

Bribupaem komubpyemoe 3HadeHyMe HOMMHAIBHOrC paGouero TOKa IONY-
IPOBOTHUKOBOTO pacuermarens paBuniM 320A. ITpn IG=2 Tok cpabarnisanus AB

6yner paseH Lopwy™2x320=640A tpay=0.4C.

10.5.Bri6op ceenns kadean o1 maEoK + EC mMBTa NOCTOAHEOTO ToKA
Jlo UIMHOK cpeaHero yporHs 3ammthl (+ EC O[TV, + EC P3A, +EC P3AY
3PY10xkB, +EY 3PY) ¢ yuerom conpoTneiedus Ay B MECTE K3.
Onpenenserca MUHIMATBHO JOMyCTAMas BeTNHUHA TOKA K3, obecrednparo-
mas Ko3pGHUUMEeHT YyBCTBUTENLHOCTH B 20HE pe3epBHPOBAANS (Ha YKA3aHHBIX
BhIINE IIHHKAX) He WDKe IBYX Loy KXo 0 =2%640=1280A
Homyuernas ReMUMHA TOKA K3 YYUTBIBAET €I0 CHIKEHME BCACACTBUH CO-
NPpOTURNEHMS AYyTH, YTO ofleHuBaeTea xoddhdummentoM K, cHIDKeHus ToKa B 3a-
BUCHMOCTH OT COIPOTUBICHUN BHEIHEN LENH K3,
Onpexengercs CONPOTUBIEHME BCeil NEMA ¢ YIETOM COIIPOTHBICHUS JYyIU.

7
R =Lo75xi04 :%Oi = 0,16004 = 16040

1280
ITo xapaxrepucTuxe Ha puc.3 miM R,=160MOM ompeneifeM BeTHHHHY
- =0 &7 _ 1280
K.=0,67. Ompezaensercs TOK METALIMYECKOTO K3 I,m.waE =19104

th

OHPC)ICJISETCH COIIDOTHUBJICHUE LETTU NTPH TOKE METAUTHYECKOI'O K3
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205,4
Rew=204 _ 107500
1910 - (07TAMOM

Ornpefie/ifeTcs CONPOTHRICHUE BHEIIHEH Herm K3
Reu=107,5-20=87, SMOmM
OnpeaesoTes CONPOTHRICHUS B ey K3

0,0172£2510°
113

3
Rt 0,0172:]:15(; 2320 _ 4 6 uom

Rapay=0,25M0M Rycpys=0,08MOM

Rasy=1,340M Ryepye=0,45M0M

Ryep=0.5M0M

Omnpenengercy conpotuniekne xaSens or HITT 1o umHox cpeauero

= 3,8:0m

Rom=

YPOBHS 3alliTh! (CeueHite MHMHOK IPHHAMAETCH TaKuM Ke, 9TC U ceueHne Kade-
19) Ry5,=87,5-3,8-4,6-0,25-0,08-1,3-0,45-0,5=76,52M0Mm

[TonyuenHas BeIMYMHA COMpoTHRIenny Kabens oT LLTIT mo mmwmok cpen-
HEro YPoOBHS 3aMTH, panHai 76,52 MOM, ABideTcS MAKCHMANBHOM BemyIuHON
CONPOTUBIIEHAA obmei T BriGopa KaGelis K JiIoOsIM ITHHKAM CPEAHErc YpoRHS
3aIUTH ¥ ofecreqyBaeT BIMHMHY TOKa K3 ¢ YI€TOM CONPOTHRICHMS Jyry Aoc-
TATOYHYI0 I padorsl ¢ K, =2 f010BROro aBTOMATa B PEXGIME PEIEPBUPOBAHUA
TIpM K3 Ha MOGCHLIX MIMHKAX CPENHEro ypoBHH 3amuTel Onpenengercs cewdeHune
kafenq ot IITIT Ao umuok +EC OITY

0,017252x70x10° 2
=X L ——=3 » 8.
Sxs2(omyy 7652 1,461

IMpuHuMaeTcs K ycTanoske KaSemn ceuenmenm 35mv’. CooTBercraenno
YMEHROIMTCE CONPOTUBNEHNE KaGE ¥ YBEMMUUTCS TOK K3 B KOHLE 3alMINAeMBIX

IIMHOK,

0,0172x2x70
Rns:(onv)=—'35— =683M0M
_ 2054

L —_— =20 =
ey (CITY) 3071098+ 638 2,058x4 = 20584
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Onpenensercs ceyenue Kabens ot LI{IIT zo nmHox £ EC P3A

_0,0172x10° x2x100

Ses2rpaa) 757 = 44 95 um”

Tpunumaercs kabemns ceuerem SOMum’.
Onpegensercs cedenue kabens ot LIITIT go mueok + EC 3PY

_ 0,0172x10° x2x200

S, = Sis2 = 89,9,1“{2
%62(2PY /) K62(3PY) 76,52

[TpunuMaeTcs Kabenb ceuennem 95Mm™.
I
Heo6X0AUMO OTMETUTH, UTO ceuenne Kabend 9SMM™ JODKHO YAOBIETBO-
pATL TPeOOBAHMIO IT0 OCTATOYHOMY HANPSKCHUIO Ha BRIBOJAX 3JICKTPOMArHHTA

BKIIKYCHUA IIPHBOLAA Haubonee OTAAIEHHOIo BLIKIIOYATE.

10.10.Bribop cevenns xabens oT MHHOK CPEHEro YPOBHA 3AIXHTH N0

nerpednreeH.

Pacuer HeoOXoauMm TONRKO WA ompedeieHMd cedenus Kalemad uenel
yrpasierns oT muHoK + EC OITY g0 npuBoxor eikmodareeii 500 u 220xB.

JUust rmranns neneif P3A pocrarouno uMers Kabeny MM poBOia CeUYeHN-
em 2,5mM".

OnpegensgeTcs MEHHUMANLHO Aonyctumsiit Toxk K3, oSecneunparommii Ko-
3¢:dueHT YyBCTBUTENLROCTY He Mekee 1,32 Ang AB NUTAOmero cexkuuio mm-
vok +EC npu K3 y Hanbonee oThancHHOTO BLIKIIOYATEId M GTKaza ero AB
(HMKHRI YpOBEHE 3aIMTH).

Tok cpabareBanid AB L.; wony=160A (cM. 1.10.6.1).

MuHEMAIBHO AOMYCTUMBIA TOK K3 ¢ yaeroM coilpOoTUBREHUs AYTH Olpe-
AeIACTCT  loweyy=160x1,32=211,2A

Orpezenserca cONpoTHRiISHNE Herm Toka K3

_ 2054

o) 12

=0,97250m = 972,504
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Io xapakrepuctnke Ha puc.3 mid Re=972,5mOM Hax0INM BeTWUHHY
K.=0,77
Onpenensercs TOK METAUINYECKOTs K3

21

T .———-——l’—%z 274,34
RIMOPY 0.77

Ni
Onpeneﬂﬂe'r ¢ AOITYCTUMAA BeuMHa COIMPOTHRIICHUS B LEITH TOKA MET4l-
JIMHECKOTro K3

205,4
= = TAB B MOM
w2743

Ompenenfercs cONPOTHBACHHE BHENTHEH LienH K3

Russcy=748,8-20=728,8M0OM

Onpepensercst conporusienue xadens ot muHok +EC OITY (cpensmii
YPOBEHb 3aIMUTHI) A0 MPHBOAOB BhiKIrodareneli (MM ypoBeHs 3aUTH )

Rys3=728,8-10,98-76,52=641 3mMOM

ITonyyensas BeTHYMHA CONPOTHRIEHNS YBNFETCS MaKCHMANLHO JOMYCTU-
Mol Jis Kabexs IIpy pacueTe cedeHus Kabels K IpUBOAY MoGOoro BLIKITIOUaTEeNs
220 wm 500 xB.

Onpenenderca ceuenune xabens K Haubonee YAMIEHHOMY BBLIKIIOYATENO

_ 0,0172x10° x26450

500 xB. Sxﬁ3(5m) i3 = 24, 1um’

[TpurmMaeTcs ceuenue Kabeas 25my’.

Onpegengercs ceueHue Kafeis K HayGornee YIATCHHOMY BBIKIIOUATEIRO

0,0172x10° x2x270
6413 -

2

220xB. Sx(,_?,(gzo)": 14, 5mm°

IpunuMaeTcx cederue Kadens 16Mm® Wi HyxHAS BETHYHHA CEUEHUS Ha-
BupaeTcs U3 KOHTPOIRHEIX Kabeseil ceuennem 2.5 wm 4 My® {Banpumep, 6x2.5

W 4x4).
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11./Tureparypa.

1.'OCT 29176-91. KopoTkue 3aMuIKaHus B 3AEKTpoveTaHoBKax. Meroau-
Ka pacuera B DJEKTPOyCTAHOBKAX HOCTOSHHOTo Toka, Mocksa, 1992r.

2. XKyxos B.B., hmma M A, Kopiounna H.H. JxcrepeMeRTANLHBIE HeCTe-
JOBAHMS AYTOBLIX KOPOTKUX 3aMBIKaHW B CHCTEME MOCTOTHHOTO TOKA 3IEKTPO-
cTanumil 1 moAcTanimi. “OnexkrTprueckute crapmu”, 1992r., N10.

3.PyKoBozanue yKa3aHus M0 OPraHu3aiul CHCTEME OIIepaTHBEHOTC [IOCTO-
srxoro Toka Ha [1C 110 kB u Bemme. “2reprocersipoekt N83t™-11,72,13. Mo-
cKBa, 1998, 19991

4.PexoMeHzamy 1Mo BHIGOPY M IIPUMCHEHWIO CTAIMOHAPHBIX aKKYMYILS-
TopHhIX Garapeit 220 xB pazprysnix ¢upu. “Dreprocethrpoekt” N84TM-11,12,
1998r.

5.Meroauia BEIGOpA aBTOMATUYECKUX BhIKIICYaTeNeH M ceyeHui NpoBo-
HUKCB B CUCTEME OMEPATHBHOIO ToKa. “JHeprocerbipoekr” N3279tM-11.12,
1994r.

6.MeTomuyecKue yKaszaHus [0 HOCTPOSHHUIO CHCTEMB! OMEPaTMBHOIO ITO-
crosunoro Toxa Ha I1C 110 kB u srume, “Oueprocersnpoexr™ N3339tm-11,12,
1996r.

7.PazpaGorka cxeM u HKY pacnipenenenus onepaTUBHOTC IOCTOSHHOIC
toka Ha [1C 110 kB u Brime. “Dreprocersnpoexr” N20tM-11.12,13.14. 1997T.

8.TOCT P M2K 896-1-95 Crunnoro-kMCIOTHEIE CTAIHOKAPHbIE OaTapen.

OSnue TpeSOBAHNT M METOIbLI HCITLITAHMIH.
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HAYYHO-
INPOHU3IBOACTBEHHOE

OBIIECTBO

« BAPA, nva»

YKPAHWHA, 310037, r. Xapakos-37,
np. Mockorckui#t, 138A,
p/c 26006301600300 a0 OpyHaenckom
orx. YAK ITHB, M@O 351179,
xox OKITO 24659583,
Tem (0572) 90-51-47, daxc 26-31-71

or_ 12.07.77 m __ 95

Hamﬂ°—3c!)iw 0L 0F 97

3au. reqepanbHoOro XHPexTOpa
OAQ 3JHeprocetsnpoext
Fayckuny H.3.

Ham s ppexnp#iTHeM HIroTABIMBAIOTCA 28TQMATAYCCKHS BBIKIOUATENH
A3793CVY3 na HomMERambHBIC TOKH NOJAYNPOBOJHEKOBOro pacucmrrens oT 20A
no 630A ® ycramkoR cpaaTb/BaHHS MO BPEMeHH B 0HE TOKOB XOPOTEOro

lambixagda or 0,1 po 0,5 c.

Bee ocrtannapie mapaMeTphl BBIKNIOHATEM

A3793CY3 coornercrayior TpeGoBannam TY 16 - 522.028 = 74,

Antomaryueckye Bbirnouareny A3793CY3 Aa HommHanbubid ToR 304
ObLTH HArOTOBMEHb! H MOCTABICHSI HA I ATHI DOCTOAHHOrO TOKA ANA HOXCTAHNHH
“Qpynzencxan” (Eenropoxcxad 06..) Aa ganpakeane 330 gB.

Jupextop

B.H.Ilocromank
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HIIO «BHUPA, oy

Xapskos — 37, np. Mockorckuit 138 A,
Ten. (0572) 90-51-47, daxc 26-31-71
O124.12.99 Nel24

3aM. ['eHepanbHOrO AMPEKTOpa
OAQ 3reproceTsupoexT
Cnycrany 1.3.

(ans Asipanetosa IO.T)

B nononuenne k HameMy nucsMy Ne 99 ot 12.07.99 r. coobiaem
TEeXHHYECKHE MapaMeTpel BmiKmodareneit tuma A3793C V3 Ha
HoMuHANbHEIE TOKH 0T 30 A 10 630 A:

- perymupyeMBi€ YCTaBKH HOMHHaIBHOro Toka ot 30 A o 100 A, or
100 A 1o 160 A, ot 160 A 1o 250 A, ot 250 mo 400 A, ot 400 A xo 630
A B 3aBHCHMOCTH OT HCIIOJTHEHHS,

- yCTaBKH cpabaTsiBaHHA NOMYTIPOBOJHUKOBOTO PACUENTHTEN B 30HE
TOKOB neperpyzxu — 1,25 Iu;

- ycTaBkd cpabaTsIBaHMA NOMYNPOBOJIHHKOBOTO PACLICTIHTENA B 30HE
TOKOB Neperpy3ku npH toke SIu - 4 ¢; 8¢; 16 ¢;

- ycraBky cpabaThiBaHHA NONYNPOBOJHHKOBOTO PaclleNHTeNd B 30He
TOKOB KOpoTKoro 3ameikanus 0,1 ¢; 0,2 ¢;0,3¢;0,4¢;0,5¢c;

- YCTaBKH ¢pabaTsiBaHMA [OIYHPOBOJHUKOBOIO PAClEIHTENA B 30He
TOKOB KOPOTKOIQ 3aMbikanus — Iep/ln - 2; 4; 6;

- - HOMHHANBHOE HanpsmxeHne cetw - 110 B; 220 B;440 B
TIOCTOAHHOTO TOKA,

- IpegenkHat KOMMYTALHMOHHAT CIIOCOGHOCTS ~ 35 kA npu U=440 B

- MeXaHW4ecKas H3HOCOCTOMKocTh — 16000 nuxios BO;

- rabapuTHble DPa3MEpHl (WHMpWHA X BBICOTA X IIyOHHA) MM —
225x400x160;

- BO3MOXHO TIDHMEHEHHE  [JUCTaHUHOHHOro IHpuBoga A
OIIEPHPOBAHKA BBIKIIOYATENEM;

- neHa BeIxmrouartend Ha 1.01.2000 r. - 7000 p.

Hupexrop B.H. I[TocTonsauk
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