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O6o3HaueHue HaumenoBanue Hpume
JaHHE
23-2020-1OC1.3-C Conepxanue Toma 5 2
23-2020-CI1 CocraB npoekra 3
Crpaska ['Ulla 4
23-2020-M0OC1.3.TH TekcToBas 4acTh 5-21
23-2020-10C1.3 I'paduueckas yactp
Jluct 1 Cxema snexkTpudeckasi IpUHLIKIIAATbHAS 29
HIOTB-02-220-30/220-30/-65 YXJI4 (nauaio)
Jluct 2 Cxema sneKkTpudeckasi NpUHLIUIINATbHAS 93
[IOTB-02-220-30/220-30/-65 YXJI4 (oxoH4aHue)
Jluct 3 Crenuduxaus 31€MEHTOB 24
Jluct 4 O6mmit Bun IOTB (1:10) 25
Jluct 5 O6uwmit Bua LLIOTB npu cusiteix asepsix (1:10) 26
Jluct 6 SAmuk coobctBeHHBIX HYX) 1 SCH. 27
Jluct 7 KaGenbHbIN KypHaT 28
23-2020-110C1.3.C Crnenudukanus 000pyI0BaHUs, U3ACTUNA U MaTEPHAIIOB. 29
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CocraB l'lp()eKTH()ﬁ AOKYMCHTalH

CocTtaB NIpOEKTHOM [MOKyMEHTalUuu IO TUTYdy «PekoHCTpykuus (BHEIpPEHHE TEXHOJOIHMU

udposoii noacranimm) KTII-23 B kopmyce Ne2 mo mip. U. Sxosnesa, 1.5» cmotpu Tom 23-2020-CI1.
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CIIPABKA I''TABHOI'O UH KEHEPA ITPOEKTA

TexHuueckue pemeHus, MpUHATHIEC B pa3pab0TaHHON MPOEKTHOM JOKYMEHTAIIIH,
COOTBETCTBYIOT TEXHHUECKOMY 33IaHUI0, TPEOOBAHHUSM SKOJIOTHIECKUX, CAHUTAPHO-TUTUEHUYECKUX,
IIPOTUBOIIOKAPHBIX U APYTUX HOPM, JEHCTBYIOIIUX Ha TeppuTopun Poccuiickon Penepaunu, u
o0ecreunBaroT 6€30MACHYIO JUI XKU3HU U 3[J0POBBSI JFOJIEH IKCIITyaTaIluI0 0OBEKTa IPU

COOITIOJICHUN TIPEYCMOTPEHHBIX MPOEKTOM MEPOTPUSATHIA.

['maBHBIN HHXKEHEP MPOEKTa J.C. Kucenes
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1. OcHoBHBIE CBCICHHU O CUCTEME ONIEPATUBHOI'O MOCTOAHHOI'0 TOKA

[IpoekToM 10 THTYNy «PEeKOHCTpYKIMs (BHEAPEHUE TEXHOJOTHH HU(POBON TOJICTAHIINN)
KTII-23 B xopmyce Ne2 mo mp. W. SkoBneBa, 1.5» mpemycmaTpuBaeTcs yCTaHOBKa Ikada
ornepatuBHOTO nocTosiHHOTO ToKa (ILIOTB). IIIOTB KOHCTPYKTHBHO COCTOMT M3 JBYX INKa(OB:

- mkada 3apsaHO-BBITIPIMUTENLHOTO ycTpoiicTBa (3BY);

- mKkada akKyMyJIsITOpHBIX Oatapeit (AB).

Bremanii Bua mkados cm. 23-2020-MOC1.3 . 2.

kadsr oObenuHeHbl B enauHblii UT. KoHCTpyKTHB mikada omepaTUBHOrO TOKa coOpaH Ha
6a3e TunoBbix mKapoB AO «UDA3». B kauecTBe 3apsaHO-BBIIPSIMUTEIBLHOTO YCTPOMCTBA
IpUMEHEeHa  BbIOpsMHUTENnbHas  cucreMa ¢upmsl OO0  “Cuctembl  rapaHTUPOBAHHOTO
JNIEKTPONUTAHUS , BBIMIOJHEHHAs B BUJIE KPEWUTA U pa3MEIIeHHAs B CTaHAAPTHOM 19°” cToliKe.

[lIxad oneparuBHoro Toka HIOTB npennaznaven ms:

— MUTaHUS PA3IUYHBIX TOTpEeOUTENEH 3aJaHHBIM HaNPSKEHUEM IMOCTOSIHHOTO TOKa;

— MUTAaHUE HArpy3Kd B TEUEHHUE 33aJaHHOTO BPEMEHHU IpU MPOMNaJaHUU HAMPSIKEHUS
MUATAOIIECH CETH, MapauIeIbHYI0 paboTy C aKKyMyJsiTopHOU Oarapeeit (AB) Ha Harpysky, nmuTaHue
Harpy3ku npu OTKIIO4eHHOU AD;

— KOHTPOJIb U coziepkaHne Ab B pexxnMe NOCTOSIHHOTO 3apsja (00CIyKUBaeMbIX M MaJlo
00CITy’)KMBa€MbIX CBUHIIOBO-KUCIOTHBIX Ab ¢ pekomOuHamueit rasa);

- CCIICKTUBHYIO 3alIUTY OTXOAAIIUX HHHHﬁ;
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Bsam. uns.

Tlonm. u nata

Hus. Ne mojt.

Ocnosusie xapakrepuctuku HIOTB cmotpu tabnuiy 1.1

Tabmuua 1.1 — OcHoBHbIe TexHMUeckue xapakrepuctuku [LIOTB

HanmeHoBaHHMe XapaKTePUCTHKHU 3Hauenue
XapaKkTepUCTUKU MTUTAIOLIETO HAMPSKEHUS
BxonHoe nepeMeHHOE NUTAaloIlee HapsKEeHUE:
- BXOJIHOE€ TIEPEMEHHOE HampshKeHue, B 380+10%,
-15%
- BXOJIHAs JacToTa, I 11 50/60+10%
XapakTepucTUKH BBIXOIHOTO HANIPSIZKEHUS MOCTOSTHHOTO TOKA
Yucno 610K0B 3apsia-noj3apsia B 0JHOU cToiike 19 mroiiMoB 2
BoIxoHbIe XapaKTEpUCTUKU OAHOTO 0JIOKa 3apsaa-1oa3apsaa;
- BBIXOJITHO€ [TOCTOSIHHOE HaIlpsbkeHue, B 220
- BBIXOJHOW ITOCTOSIHHEIN TOK, A 30
Jonosnutensublie pynkuuu HIOTB
KoHTponb n30sMK 1eneu nocTossHHOro ToKa Ha
MomnuTopuHr cocrostust 3BY Ha
MOHUTOPHHT AEUCTBYIOIINX 3HAYEHUI HANPSDKEHUHA U TOKOB
(10 BOJIBTMETpaM U aMIIEpMETPam) fla
Iepenaua nadopmaruu mo RS-485 (mpotokosr ModBus RTU) Ja
Hkad 3BY + OJI (BxIIxI'), mm 2200x640x600
[Mxad Ab (BxIXI"), mm 2200x640x600
[IpunynurenbHas BEHTUIISALMS Ha
CelicMHY€eCKO€E UCIIOJIHEHNE 0 6 dayuIoB
Tun ucrnonnenus IP 31
Kimmmaruueckoe ucnosiHeHue YXJ14
KaGenbHble mprcoeAMHEHUS:
BBox Cuuzy/Csepxy
BriBog Cuuzy/Csepxy

Usm.

Komn. | Jlucr |Nemok.| Ilomm. | Hata

23-2020-1OC1.3.TH

Juct
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2. Pacuer eMKOCTH aKKYMYJISITOPHOIi 6aTapen

PacueTHbpIM U1 BBIOOpa aKKyMYJISITOPHOW OaTaped SIBISIETCS PEXUM pa3psaa JIHTEIbHBIM
TOKOM, MOTPEOISIEMBIM MOCTOSTHHOW Harpy3Kkoil B TeueHne 300 MUHYT M TOJTYKOBBIM TOKOM B KOHIIE
300 munyT. McxoaHbIe TaHHbBIE TPEACTaBIeHBI B Tabmuie 2.1.

Tabmuna 2.1 — Mcxoansle nanneie i pacyera cuctemsl OIIT

AkkyMynsiTopHasi 6atapest

KomuaecTso JlmuTenbHbBIN KparkoBpemeHHbI#
Haumenosanue A MOIITHOCTH (2-x yacoBoif) pexum (TOTIKOBBIH) B KOHIIE 2-X
TOKOIIPUEMHHUKOB IIPUCOETUHEHU, paspsna, kKBt 4acoBOro paspsna, kBT
(n*P), kBt OO6mast Pacuernas Oo6mast | Pacuernas
MOIIIHOCTh | MOIIHOCTb | MOIIHOCTbH | MOIIHOCTb
ITuranune HIMCVY-18 2,2 2,2 2,2
Tepmunan P3A (BOMII PY-02) 2x0,02 2x0,01 2x0,01 2x0,02 2x0,02
gg:;’f‘g?:g;ﬁ;gﬂemma 20,02 2x0,02 2x0,02
OmneparuBubic nenu (peae RG25) 2x0,0017 2x0,0017 | 2x0,0017
S;I/Iel};;TI/IBHBIC nenu (OMO u 2x0.22 2x0.22 0.22
OmneparuBubie nenu (bJ13-01) 2x0,0025 2x0,0015 2x0,0015 2x0,0025 0,0025
[ern 3aBoga MpyKUH 2x0,22 2x0,22 0,22
[lern orrepaTUBHBIX OJIOKUPOBOK 2x0,025 2x0,025 0,025
Llenu curnanu3anuu 2x0,0035 2x0,0013 2x0,0013 2x0,0035 | 2x0,0035
Iern mpuBogoB BD 2x0,1 2x0,1 0,1
eru mpuBooB 3H 2x0,1 2x0,1 0,1
Bcero, kBt 3,764 2,266 2,266 1,385 0,718
Bceero, A 17,11 10,3 10,3 6,3 3,26

1. IlocTrossHHas BKJIIOYCHHAS Harpys3ka - arraparsbl YCTpOfICTB YIIpaBJICHUA, 6J'IOKI/IpOBKI/I,

CHUIHaJIM3alluMd UK peneﬁHoﬁ 3allluThl, IIOCTOSAHHO oOTeKaeMebIe TOKOM, a TaKX€ IIOCTOAHHO

= BKJIFOUEHHAs 4aCTh aBapHITHOTO ocBemleHus: — Poct=2,266 kBT.
=
3 2. KparkoBpemeHHass Harpy3ka CO3[aeTCsl TOKAMU BKIIIOUEHHUS U OTKIIOYCHHS MPUBOJIOB
[s2)
m

BBIKJTIOYATENICi 1 aBTOMATOB, TOKAaMH HArpy3KHU arlapaTtoB yIpaBJiIeHUs], OJIOKHPOBKH, CUTHATU3AIHH
o U perelHON 3alHThl, KpaTKOBPEMEHHO 00TeKaeMbIX TOkOM — Pkpar=0,718 kBrT.
=
< 19
= Tok MOCTOSIHHOM HArpy3KH
=
5
= Po. 2266

lnoer= =——=10,3 A.
U 220

o
=
)
=
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= Jlucr
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ToK KpaTKOBPEMEHHON Harpy3Ku

Pow 718

IKpaT:T = 2—20 = 3,26 A.
B kadecTBe TomakoBoro toka B kKoHIe 300 MuHyTHOTO paspsiga 6aTapen npuHUMaeTcs 3,26 A.
17=3,26 A, T=300 MUH.- TPOIOIHKUTEIBHOCTD aBApUITHOTO PeKHMa.
CHumaeMasi eMKOCTh aBapUITHOTO ISTHYACOBOTO PEXKHMA:
C,=1,, 5 (2.1)
CornacHo dhopmyite (2.1) ompenensieM eMKOCTh aBapUIHOTO TSTHYACOBOTO PEKUMA
C,=103-5=515 4-u
be3 yuera TOMKOBO# HAarpy3KH HanpspKeHUE Ha dJeMeHTe ymaner no yposHs 1,8 B, Tok 3a 5
gacoB oT AKDB cootBercTBYyeT 53 A mpu CHIMaeMoi eMKOCTH 65 A 4.
CHHuMaemasi eMKOCTh aBapUMHOIO JIBYX4aCOBOIO PEXXMMa € TOJTYKOBOM Harpy3kKou B KOHIIE S5-

oro yaca.

G =1, -2)+1; (2.2)

CornacHo ¢dopmyne (2.2) ompenensieM €MKOCTh aBapUHHOTO TISTUYACOBOTO pEXUMa C
TOJIYKOBOM Harpy3koi B KOHIIE 5-0ro yaca
C,=(10,3-5)+3,26=54,76 A-u
C yueToM TOJIYKOBOM Harpy3ku B KOHIIE 5 yaca HampspKEHUE Ha dJeMEHTe ynaA€T 10 YPOBHS
1,7 B.
Beibupaem Gartapero emkocteio 65 A-u Delta DTM1265L. OcHOBHBIE TEXHHYECKHE
XapaKTEepUCTUKH YCTaHABJIMBaeMOU 6atapen cMOTpu Tabnuua 2.2

Tabnuma 2.2 — McxoaHble 1aHHBbIE aKKyMYIISTOPHBIX OaTapeit

HaumenoBanue Ab

o Tun akkymynsTopHoii GaTapen Delta DTM1265L
@ HomunanbHas émkocts Ab, A*y 65
E HomunansHoe Hanpsokenue, B 12
§ KonnuectBo anementoB Ab 6
M BHyTpeHee conpoTuBieHue 3apskeHHoi 6arapen, MOM 6

HanpsbxeHue pexuma yCKOpeHHOro 3apsiaa, B/am. 2,35
o Hanpsbxenue pexxuma 3apsiaa, B/am. 2,25
§ Cpok ciyx0bl, JIeT 12
=
=]
3
=
=
3
=
% JIncr
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3. Omnpenesienue koju4ectso Ab

MaxkcuManbHOE 3HaYCHHUE HAMPSHKCHUS Ha Oarapee:

- B HOPMaJbHOM pE€XHME Ha INMMHKax * E., muraromux ycTpoicTBa peledHOM 3aluThl U

ABTOMATHKH, HAMPSDKEHHUE JT0JDKHO ObITh He Ootiee 1,05 Uy
He yuutbiBasg mnajeHue HampsbkeHus Ha ydactke oT Ab no mumHok P3A, Bbrumcisiem
MaKCHMaJIbHO-JIOIYCTUMOE HalpsKeHUe Ha Oatapee:

U =105-U (3.1)

max.6am HoM.Hazp !
rae Unom sarp. =220 B — HOMuHAIBHOE HanpshkeHUe yCTpoicTB P3A.
CornacnHo dopmyne (3.1) onpenensieM MakCUMaJIbHO-TOITYCTUMOE HalpsbKeHHe Ha OaTapee

U =105-220=231 B.

max.6am
OmnpenensieM 9HCIIO IIEMEHTOB B OaTapee:

N=U,, /225, (3.2)
rae Umax — MAaKCUMAaJIbHOC 3HAUYCHUC HAIIPSXKCHUS Ha IIMHAX IMOCTOAHHOTI'O TOKA, B,
2,25 — HamnpspKeHUE 0 IEPKUBAIOIIIETO PeKUMa aKKyMYJIITOpOB, B/3nemenT.

CornacHo dopmyre (4) onpeaenseM 4nciio 3JIEMEHTOB B OaTapee

n,, =U,_, /2,25=231/2,25=102,6

OmnpepesnsieM KOJIMYECTBO akKKymyisaTopoB B Ab. B omgnom akkymyssitope Delta DTM1265L 6

JJICMECHTOB.
n,, =N 1026424 97
6 6
OHpeL[eJISIeM KOJIMYECTBO 2J1eMeHTOB B Ab.
n,, =17-6=102

OnpenenﬂeM MaKCUMAJIbHO-AOITYCTUMOC HAIIPSAKCHUC HA 6aTapee

: U s 6um =2,25:17=2295 B

g Takum oOpa3oMm, BbiOMpaeM Ab, cocrosmyto u3 17 WmTYyK TepMETH3HMPOBAHHBIX,
A HEOoOCITy)KHBAEMBIX CBHHIIOBO-KHCIOTHBIX akkyMylisitopoB Delta DTM1265L.
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4. IlpoBepka ypoBHSI HANpPsIKeHHMs Ha 3askuMax mKadga peseiinoii 3amurtsl 10 kB

Pacuer emkocTn Garapen IpOU3BOAUTCS NPH YcIOBUU oOecrieueHHs Ha mMHKAX + E. P3A,

MUTAIOLUX YCTPOICTBA pesleiiHOM 3allUThl ¥ aBTOMATUKY, HanpsbkeHus He menee U, . =185 npu
TOJYKOBOM TOKE B KOHIIE JIByX4aCOBOTO pa3psAa Ul OJHOTO JJIEMEHTA.
VKka3zaHHOE yCJIOBUE BBIIIOJIHAETCS IIPU COOJIIOCHUN HEPABEHCTBA!
U, +AU
H AA -
Ua.min < N ! (41)

rae AU ,, - majJeHue HanpshKeHUs OT TOJYKOBOIO TOKAa Ha CONPOTHBIEHUM Lenu oT Ab no
muHOK + E. P3A.
AU, =AU, +AU,, 4.2
rae AU ,, - najieHue HanpspKeHUs OT MOJIHOTO TOJYKOBOro Toka |p Ha ydactke nenu ot Ab 1o
riaBHbIX MUHOK * E. IIIIT,
AU ,,, - najeHne HanpspKEHUsl Ha Harpyske ly,r Ha ydacTke nenu ot Ab 1o muHOk + E
P3A B KPVY-6 kB.
AU =1, '(Row. + Ry + Rp)’ (4.3)
AU pyy =y '(RABl + Ris + Ru[)7 (4.4)
;e Ry — conmpoTuBieHue omruHOBKH Ab;
Rye6.1 — conpotuBieHue kadenei ot BeiBoaoB Ab mo LIIIT;
RAB1 — cOmpoTUBIEHNE KOHTAKTOB BBIKIIIOUATEIICH-TIPEIOXPAHUTENICH BEPXHETO YPOBHS,
Rp — conpoTuBiieHUsI KOHTAKTOB PyOHIIbBHUKA,
Ryes.2 — conporuBienue kadens ot LIIIT mo cekmuu muHOK P3A;

Ry — conpoTtusienue mmuHOKk KPY-6 kB.

E B cooTBeTcTBUY ¢ TOKaMH Harpy3KH MPUHUMAEM CIICAYIOLINE TapaMeTpPhI:
= Comnportusinenue B uenu ot Ab 10 mmHok mkadoB peneiHoN 3aUThI:
[s2]
e
- ommHoBKa AB KkaGenem cedeHne kabenst IPUHAMAETCS PAaBHBIM 25 MM, =25 M,
Om- mm?
g IMpu p=0,0172 ————, (Menp), p — yAETbHOE CONMPOTHBIICHUE MaTepHaa.
= M
=
= ComnpoTtuBieHne KabeIbHON JTUHUN PACCUUTHIBAETCS:
o
= |
Rer =p—, (4.5)
S
=
=
]
=
ol
= Jlucr
g 23-2020-1M0C1.3.TH .
=
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- mna, M;
S — CCYCHUE, MM2.
Cornacuo dopmysie (4.5)

R,.=00172. ;—2 =0,0172 mOwm;

- kabenb ot Ab o LIIT ceuenue kabenst npuHUMAETCs paBHBIM 25 MM, 1=5 M,

R,,=0,0172 235 =0,0034 MOw;

- kommyraroHssie anmapatsl LIIT (mo TOCT 28249-93):

- CONPOTHUBJICHHE KOHTAKTOB PYOMJIBHHKA C TUIABKOW BCTABKOM
R, =0,5 mOwm;
- CONPOTHUBJICHHUE KATYIIEK U KOHTAKTOB aBTOMATUYECKUX BBIKITFOYATEIICH

R,+R_=0,75+01=085 mOu;

nep
- kabens ot LIIT mo IIIT KPY-6 kB (10 HanboJtee yaameHHOM CeKITHH - 2 ¢) CeUeHUe Ka0els
NPHHAMAETCS PaBHBIM 2,5 MM, 1=25 M,

R,,= o,onz% = 0172 MOm;

)
- mmHKu KPY-6 kB cedyenune npuaMMaeTcs paBHbIM 2,5 MMZ, 1 =2 m,

R,=0,0172 % =0,0137 mOwm;

Cornacuo popmyiie (4.3) nmageHne HaMPsHKEHUS OT MOJHOTO TOJIYKOBOTO TOKa B Iienu oT Ab 10
riaBHeIX MHOK + £ IHIIT:

AU ,,, =(10,3+3,26)-(0,0172+0,0034 + 0,5)-10° = 0,007 B;

CoracHo dopmyite (4.4) nageHue HAMPSDKCHUS OT MOJHOTO TOJYKOBOIO TOKa B 1ienu oT Ab 110

muHOK * E. P3A B KPVY-6 kB:

g AU,,, =3,26-(0,85+0,172+0,0137) .10 =0,003 B;
g
= CornacHo dopmyne (4.2) onpenenum najaeHe HaMpsHKEHUs OT TOJTYKOBOTO TOKa
P
2 AU ,, =0,007+0,003=0,01 B
MuHuMaNbHO AOMYCTUMOE HAMpsHKEHHE, TPUXOIsiieecs Ha ouH deMeHT AB, o ycnoBuo
E obecneuenus 0,8*U,,, B ans ycrpoiictBa P3A:
=
=
= u, >0+, 25 g
o 102
=
=
2
% Juct
= 23-2020-1O0C1.3.TY
~ Usm. | Komn. | Jluct |Nemok.| Ilopm. Jlata 8




o

13

5. Bb100p 3apsiAHO-IIOA3APSAAHOIO yCTPOiicTBA

Pexxum nonzapsina:
Tok nmo3apsiAHOTO yCTpOMCTBA

IIT)’ = IU3a6 + IU’
A€ lrsas — TOK mog3apsina Ab, lis=5 A.
|, — Tox mocrostHHO# Harpy3ku 1,=10,3 A.

Harpy31<a Ha OCBCHICHHUC HC YUYUTBIBACTCA, TaK KaK B HOPMAJIBHOM PCKHUME OTCYTCTBYCT

(muTaercs OT CETU MEPEMEHHOT0 ToKa). TeMiieparypa JIeKTpOIUTa IPUHUMAETCS PAaBHOW pacyeTHOM

TeMIIepaType BO3yxa B TOMEIICHUH aKKyMYIIATOPHOI O6aTtapen 20°C.

l,;=25+103=153 A
Hamnpspxenue moazapsiiHOTO YCTpOWCTBa

U,=U,.-n,

rJ1e N —KOJIMYECTBO JICMEHTOB aKKyMYJIATOpHOH OaTapen, N=102 snemeHTa;

U, 13=2,25 B — HanpspKeHne Ha JIeMEHTE aKKyMYJISITOPHOUM O6aTtapen B pexXuMe 3apsijia.
U,;>225-102=2295 B

Pexxum 3apsiga:

Tok 3apsiiHOTO yCTpOiCcTBa

I, 2161,

rae lio — Tox 10-t yacoBoro paspsina 6atapeu, 110=6,5 A.

1,>265+10,3=16,8 A

HanpsioxeHne 3apsiiHOTO yCTpoicTBa

u,>U -n=2,35-102 =239,7 B,

yek.3ap
rue Uycx3ap=2,35 — HaNpsiKEHHE YCKOPEHHOT O 3apsija, B.

[IpoBepka 3apsIHO-TI0/13aPSATHOTO YCTPOMCTBA:

o
jas)
=
. B xagecTBe pacueTHOro mpoBepsieM 3apsAHO-BhIIpAMUTENbHOE YycTpoiictBo MIIC-6000-
<
[s2)
/M 380/220B-30A, 1o cneayronmM yCIOBUSIM:
|H3 < IBbIX
g I, <
= 3 < Vpoix
: 1
l:': UIY3 < UBbLX.MAKC
=
é U3 < UBle.MAKC
A€ |ppx — MAKCUMAIIBHBINM BBIXOAHOU TOK, 30 A.
o
=
)
=
2 Juct
= 23-2020-1O0C1.3.TY
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B3am. uns. Ne

Tlonm. u nata

Hus. Ne mojt.

Ugpix.make— MAKCHMAaIILHOE BBIXOTHOE Hampsbkenue, 240 B.

153 A<30 A
16,8 A<30 A
2295 B<240 B
239,7 B<240 B

14

Ha ocHOBanum pacu€Tta W JAaHHBIX 3aBOJA-U3TOTOBUTCIIA IMPUHHUMACM JIBa 3apsaaHO-

BEIIpsAMUTENBHBIX yeTpoiicTBa MITIC-6000-380/220B-30A.
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6. Pacuer TokoB K3 B ceTH moCTOSIHHOT0 TOKA

Toxk K3 onpenensiem mo popmyie:

— bam
TR AR, ¢
in.6am + Y
rne E;, - OJ1C akkymynsropHoii O6atapen, B;
Ri5.,~ BHYTPEHHEE CONIPOTUBJICHUE 3apsKEHHOM OaTapen, OMm;

R, - cymmaproe conporuienue nenu K3, Owm.

6.1 Pacuer 3Hauenuii BHyTpeHHero conpotusJjenus u I/1C 6aTtapen

[Topsnox pacuera:

- HCIIOJB3YEM KPHUBYIO 3aBHUCHUMOCTH HAIPKCHUA Ha 3JIEMCHTEC OT TOKa paspsaia IIpu
octato4HoM 3apsizie 90 % (3apskeHHas Oatapes);

BHyTpeHHee conpoTHBIICHHE 3apsHKEHHON OaTapen

R =6-17 =612 MOmM

in.6am

Buayrpennsia 3/1C akkymynaropa

E,,,=2295B

oam

o

=

=

2

m

z

=

=

=

=

o

=

=

=

o

=
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B3am. uns. Ne

Tlonm. u nata

Hus. Ne mojt.

6.2 Pacuer ToxoB K3 B cucreme OIIT

- Eﬁam

wnr

K2

|

Ruﬂmi

Rm?

Ry

—

‘/KJ

Pucynok 6.2.1 Cxema 3aMenieHus: CeTH OMepaTUBHOTO MOCTOSIHHOTO TOKA
Onpeneanm Tok K3 B Touke K1 (ommmnoBka AB).
Cymmapnoe conpotuBienue nenu K3

R, =R,,=0,0172 mOm
CornactHo dopmyse (6.1) Tok K3 cocraBur:
E

_E,, 229,5-10°

s = = —375 A
Risam+ Ry 612+0,0172

Onpeneanm Toxk K3 B Touke K2 (LLIIIT).
CymmMmaphoe conpoTtuBienue nenu K3

R.,=R,,*R.1+R,=0,0172+0,0034 +0,5=0,52 MOm
Cornacno dopmyne (6.1) Tok K3 cocraBur:
E

o 2295.10°

= =3746 A
+R, 612+0,52

IKS’_R

in.oam

Omnpeneanm Tok K3 B Touke K3.

CymmapHoe conportusienue nenu K3

16
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Rs=R.+Ro:+R, +R,: +R,, +R, =0,0172+0,0034 +05+0,85+0,172 +0,0137 = 1,56

ae.l
MOM

Cornacao dopmyne (6.1) Tok K3 cocraBur:
E

o 2295.10°

= =374 A
Risamt Rz 612+156

IK3

6.3 Pacuer HOMHHAJILHOIO TOKA U YCTAaBOK CpaﬁaTblBaHI/lﬂ anmnmapartroB 3alMThbI

Harpy3ka oT omnepaTuBHBIX IleNed CXeM YOpPaBJICHHS, 3alllUThl W  CHUTHAJIU3AINHU
XapaKTepU3yeTCsl HAaUOOJIBIIUM PACYETHBIM TOKOM JAJIUTEIbHON HAPY3KH |pacq M1 HAMOOJIBIIMM TOKOM
KpPaTKOBPEMEHHOW Neperpy3ku lnep. 3HadeHHs 3TUX TOKOB OMNPEIEIAIOTCS 10 CXeMaM WM
HETIOCPEICTBEHHBIM U3MEPEHUEM.

HoMuHaneHBIN TOK pacuenuresnss BBIKIIOYATEIS WIM IUIABKOM BCTaBKH TMPEIOXPAHUTENS
BBIOMpAETCSI TI0O BPEMSITOKOBBIM XapaKTEPUCTHUKAM TakK, YTOObI ammapar He cpadaThlBayl TpHU
JJIUTENBHOM MPOTEKAHHN |pqcy.

VYcraBka cpaOaThiBaHMsI DJIEKTPOMATrHUTHOTO  pacuenurenss (OTCEYKH) BBIKIIOYATEIs

onpenensercs
by =, 5, L, (6:3.1)
r7e K; — Ko3pduimenT 3amnaca;
Kp — KO3 pUIUEHT pa3dpoca 3HaYeHUI TOKa cpabaThIBaHUs PAaCLICIIUTES;
| iep — HAMOOBIINI TOK KPATKOBPEMEHHOM NEPETpy3KH, A.
HomuHanbHbIM TOK IIIaBKOM BCTaBKU MPEAOXPaHUTENS OTPEIeIIIeTCs
| =l (6.3.2)
niue ! e

TAC Ky — KPATHOCTD MEPETPY3KU IIPU €€ AJIUTCIIbHOCTU HE bouee 3 c.

HpenoxpaHHTeJm U aBTOMAThbl JOJIKHBI UMETh JOCTATOYHYHO OTKIIFOYAIOIIYHO CHOCO6HOCTB, T.

o c.
=
=
5 IoonZ IKB" (633)
e
r71€ lon - MpeAenbHO OTKITIOYaeMbIH TOK MIPEIOXpaHUTENS (aBTOMATa), A.

o HpOBepHeTCH YYBCTBUTCJIBHOCTL alllapaTOB 3alIUThI IIPH K3 Ecnn ceTh mMOCTOSIHHOTO TOKa
=
<
=t 3alquIIcHa TOJIBKO aBTOMATaMH C 3JICKTPOMAIrHUTHBIMHA PACHCTIUTCIIAMU, a4 TAKKC JJId YMCHBUICHUA
=
a BpCMCHU Cpa6aTBIBaHI/I}I 3allIUTBI aBTOMATOB C O6paTH03aBI/ICI/IMOI71 XapaKTCpHCTHKOﬁ Cpa6aTLIBaHI/I${
o
=

JTOJIKHO CO6J‘IIO,£[3.TBC$I YCJIIOBHC:
=
=
o
=
=]
= Jlucr
& 23-2020-M10OC1.3.TU
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LS KK, (6.3.4)

omc
rae | — HauMmeHnsbluil pacueTHsi Tok K3 B KOHIIE 3al[UIIaeMoro yyacrka, A.
[Ipu 3amurTe CceTH MOCTOSTHHOTO TOKAa TOJBKO MPEJOXPAHUTEISIMU WIM B COYETAHUHU C

aBTOMAaTaMHM Ha/Ie)KHOE OTKIIOUeHHE 3amuToi mpu K3 obecrieunBaeTcst py BHITIOJTHEHUH YCIOBHS

II’“ >3 win L >3, (6.3.5)

nug HoM.p
r21€ lyomp — HOMUHAJIBHBIN TOK PACLENUTENS aBTOMATAa;

| n.s — HOMUHAJIBHBIN TOK TUTABKOW BCTABKHU MIPEIOXPAHUTEIS.
IIpoBepka CENEKTUBHOCTH JACHCTBUS amnnapaToB 3alllUThl BBIMOJHAETCS COrJIACOBAHUEM

YCTABOK I10 TOKY, IO BPEMECHU U 110 BPEMATOKOBBIM XapaKTCPHUCTHUKAM.

6.4 PacueT HOMMHAJILHOTO TOKA M YCTABOK CPadaThbIBaHHs aNlNapaToB

Ha BemBome ¢ Ab pmo IHIIT Beibupaem mnpemoxpanutens PNAOOO 100A Ttuma gG ¢
HOMUHAJIBHBIM TOKOM IIJIaBKOM BCTaBkH |y, , =100 A.

l,,,=1004> L % =3,394, T.e. ycnosue (6.3.2) BbIIOIHACTCH,
K

n

l,,=120000 A >1_ =375 A, t.e. ycnosue (6.3.3) BbImoHsIeTCS,

don

Ili = ig =3,75>3 A, T.e. ycioBue (6.3.4) BbIMOIHAETCS.

Bpewms neperopanus miaBkoit Berasku npu |, =375 A, t=0,001 c.

Ha BBoge HIIIT ¢ Ab mis 3amuThel OT IIyOOKOTO pa3psaa ycranaBiuBaercss kontakrop LC1-D
¢ mpegoxpanutenem 125 A.

BBoanoii apromar i orxoasamux auHui C60H-DC ¢ HoMuHaNBbHBIM TOKOM lyonp.= 63 A.

K, =13; x, =1L

E l,.=11-13-1356=19,39 A4, no ¢popmyne (6.3.2)
§ l,,,=10000 4>1_ =374 A, 1.e. ycnoBue (6.3.3) BbImosHseTCH,
M
| 374

— =——=19,28>143 A, t1.e. ycnosue (6.3.6) BbIMOIHACTCS.
< II‘l.’l.B 19’39
g
= VYcraHOBJIEHHBIE alapaThl 00eCIEUYUBAIOT 3aIIUTY OT KOPOTKOTO 3aMbIKAHUS M MIEPETPY30K.
2
=
=
2
% Juct
2 23-2020-M0OC1.3.TH
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7. OnucaHume cocraBa IIIKa(l)OB ONEPAaTUBHOI'0 TOKA

7.1 CocraB mkada 3apsiiHO-BbINPSIMUTEIBHOI0 ycTpoiicTBa (3BY)

B mixad 3apsaHO-BRIIPIMUTEIBHOTO YCTPOHUCTBA YCTAHABIIMBACTCS:
— 3BV 1 na 30A 220B DC - UIIC-6000-380/220B-30A;
— 3BY 2 na 30A 220B DC - UIIC-6000-380/220B-30A.

Kaxxnoe BbIIPSIMHUTENBHOE YCTPOMCTBO muTaercst oT otnaenbHoro Beoga 380B AC u muraer
orxojsamue JMHUA. OTXOIAIIME JIMHUM 3allWIIeHbl AaBTOMAaTHUYECKUMH BBIKIIOUATENSIMH CEPHH
OptiDin BM63, OO0 «K9A3» nepeuenp aBromaroB cMm. 23-2020-OC1.3 1. 1.

B IIIOTB npexycmoTpeH:

—  BU3YaJbHBI KOHTPOJb W3OJSAIMA W HAIAYMA 3aMBIKaHUS Ha «3eMJIo» 110
BOJIbTMETpaM (IJIeueBast CXema).
—  KOHTPOJIb COTIPOTHUBJICHUS M30JsIIMK Ha Oaze mpubopa PKI-2-300.

—  cOop cUrHajioB Ha KOHTpOJUIepe AJIs Iepelaul Ha BEpXHUI ypOBEHb:

e Bsox 1 Bxin/Beixin

e Bgox 1 ABapus

e Bsox 2 Bxkin/Breixin

e Bgox 2 ABapus

e ABapus Ha 1 cekuuu

e ABapus Ha 2 CEKIUU

e Agapus 3BVY1

e Agapusa 3BY2

o CHMXEHHE COPOTUBICHUS U30JISILIH
e Aapus B nienu Ab

e Aapus B uenu 220B

&
et
:. 7.2 CoctaB mkada akKyMyJasiTOpHOii 6atapeu (AB)
<
=
B mxady = akkymynsTopHOW ~ 0Oaraped = YCTaHaBIMBAIOTCA  I'€pMETU3MPOBAHHBIE,
g HEOOCITy)KUBaeMbIe CBHHIIOBO-KHCIOTHBIE akkymyisatopel DELTA cepun DTM 1265L (17 mur.)
=
= €MKOCTBIO 65 A-1 co cpokoM ciyxObl 12 net. [IpenycmoTpena 3aumuta Ab ot rimybokoro paspsiza.
5
=
=
3
=
% JIncr
g 23-2020-1M0C1.3.TH
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CHnucoxk UCIoJb30BAHHBIX HCTOYHHKOB

1 [ToctanoBnenuem IIpaBurenscrBa P® ot 16.02.2008r. Ne87 «O cocrase pa3nenon
MPOEKTHON JIOKyMEHTALNU U TPEOOBAHUAX K UX COJICPIKAHHUION;

2 [TOTD2Y-2014 INpaBwia o oxpaHe TpyJa MPH IKCIUTYaTalUN AIEKTPOYCTAHOBOK.

3 16 IpaBuna TeXxHUKH 6€30MaCHOCTH IPHU JEKTPOMOHTAKHBIX U HAJIQJI0YHBIX paboTax.

4 [ITO [IpaBunamMu TEXHUYECKOH IKCILTyaTalluy 3JIEKTPUUECKUX CTAHLIUN U ceTel
Poccuiickoit ®enepanuu, yreepxxaeHasie Munsnepro PO ot 19.06.2003. Ne229.

5 [TYD TlpaBunamu ycTpoMCTBa JIEKTPOYCTAHOBOK (7 M3/1aHKE, C UCTIPABICHUSIMU).

6 CO 34.35.311-2004 MeTronnveckne yKazaHUs 110 AIEKTPOMArHUTHON COBMECTUMOCTH.

7 CII 76.13330.2016 DnexTpoTeXHUYECKUE YCTPONCTBA.

Juct
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Tabumna perucrpanum M3MeHeHU I
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Homepa nuctoB (cTpanuir) Bcero
JIACTOB Homep
N3m. AHHyH- IToam. [Hara
W3menennsix| 3ameHeHHblx| HoBpix (ctpanui) JIOK.
POBaHHBIX
B JIOK.
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