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1. HaznayeHue ycTpoiicTBa

1.1 3apsnHo-TIMTarONmee YCTPOWCTBO, SBISIETCS TpeoOpazoBaresieM IMEPEMEHHOTO0 TOKa B
HOCTOSIHHBIA TOK U NpeaAHAa3HAYCHO MJId IMUTAaHUA HArpy3KuW IIOCTOSSHHBIM TOKOM M 3apsaia

aKKyMyJsiTopHoit 6arapeu. 3I1Y mMoxeT paboTaTh B CIEAYIOUINX PEKUMAX:

- paboTa TOJIBKO Ha aKKyMYJISITOpHYIO Oarapero (nanee Ab);

- paboTa Ha aKKyMYJISTOPHYIO OaTapero U Harpysky;

- paboTa TOJbKO Ha HATPY3KY.

1.2 3I1Y npenHa3zHaueHO Uit pabOTHI B COCTABE CHCTEM OINEPATUBHOTO MOCTOSTHHOTO TOKA
MOJACTAaHLIMM W 3JEKTPOCTAHIIMM, & TAKXXE B CHUCTEMAx rapaHTUPOBAHHOIO NUTAHMS. Y CTPOMCTBO
TakK€ MOXKET OBbITh HCIOJIB30BAaHO B JPYIUX OTpacisix, B KadyecTBEe CTa0MIM3HUPOBAHHOTO

UCTOYHUKA HANpPSKEHUS IIOCTOSHHOIO TOKA.
Ucnonnenue 3[1YA npenHazHayeHo AJ11 AaTOMHBIX JIEKTPOCTAHIIUM.

1.3 3I1Y umeer ciieAyrone OCHOBHBIE HCIIOMHEHHS (CM. PHUCYHOK , a TaKKe TAaOMUIIBI , B

TPUIIOKEHHN )

- OJHOKaHaJbHOE (CM. pUCYHOK la);
- JBYXKaHAJIbHOE C IByMs HE3aBHCUMbBIMU KaHaJaMH (CM. pUCYHOK 16);

- JIByXKaHAJIbHOE C JOMOJHUTEIbHBIM KaHAJIOM (CM. PUCYHOK 16).

JIByxKkaHaJbHas cXeMa C IByMsl HE3aBHUCHMBIMH KaHalaMu (pUCYHOK 10) comep kUt aBa
IIOJIHOCTBIO HE3aBUCHMBIX, KaK 110 CUJIOBOM, TaK M IT0 BTOPUYHOM CXEME YCTPONCTBA,
pPa3MENICHHBIX B OJTHOM IIKa(y, 4TO MO3BOJSET CHU3UTH (PUHAHCOBBIE PACXOJIBI 1 YMEHBIIIUTD
3aHUMAEMYIO IUJIOLA/b TOMEIICHHUS, €CJIM CPAaBHUBATh BAPUAHT C IByMs OJHOKAaHAJIbHBIMHU
peoOpa3oBaTENISIMH.

JIByxKkaHaibpHas CXeMa C JIOMOJTHUTEIIbHBIM KaHAJIOM (PUCYHOK 1B) IpUMEHsIeTCS TSt
paboThl COBMECTHO C aKKYMYJISITOPHBIMHU OaTapesMu, UMEIOIIIUMHU Pa3/IeICHHEe Ha OCHOBHBIE U
JOTIOJTHUTEIILHBIE («XBOCTOBBIEY) dIeMeHThI. CHUCTEMa yIpaBJICHHUS, SIBISSACH O0IIEH, st 000uX
KaHaJoB, 00ecreYnBaeT COTJIaCOBAHHOE YIIPABJICHUE U M3MEHEHHUE PEKUMOB UX paboThl. Takas
cxema 00ecreYnBaeT OJMHAKOBBIE YCIOBHS IKCILTyaTaIl[UU BCEX AIEMEHTOB aKKyMYJISTOPHOM

Oarapeu, YTO B CBOIO ouepe/ib 00ecreunBaeT JUINTEIbHBIA CPOK UX IKCIUTyaTallUU.
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Pucynox 1 — OcHoBHble ucnonuenus ycrpoicts 311V u 3IIYA

1.4 Tlo Tpe6OBaHI/IIO 3aKa3dyrKa, IJId IIOBBIICHUA HAAC)KHOCTHU ITHTAHUA HOTpC6PITCJ'ICI>i,
Hpeo6pa30BaTenL MOXET OBITh OCHaIllIlCH 0JI0KOM BBOJIa OT ABYX MCTOYHUKOB NMEPECMCHHOI'O TOKaA, C

opranuzanueid ABP mexnay Humu.



1.5 Crpykrypa ycnoBHoro o6o3nauenus 3I1VY:

3MY=X XK KKK XK =X XXX XXX XX
|

3opsadHoe
numamnwee
ycmpoucmbo

Konuyecmbo a3
Ha Bbode 1-zo0 koHona

BuixodHoe HanpsxeHue
1-20 kaHaono B

12, 24, 48, 110, 220, 320
460, 660, 825, 950

BuixodHou mok

1-20 koHano,A.

16, 25, 40, 63, 80, 100, 160
200, 250, 320, 400, 500, 630
800, 1000, 1200

Oon. ¢yHkuus 1-20 kaHono

T- mepHoKoMNEHCOUUS HONPAXEHUSA
nod3opsada AB,

0- ozpoHuyeHue moko 3apado Ab

Konusecmbo a3
Ho bbode 2-20 kaHana

BuixodHoe HonpaxeHue
2-20 KoHono,B-

12, 24, 48, 110, 220, 320,
460, 660, 825, 950

BuixodHou mok

2-20 KoHonoA-

16, 25, 40, 63, 80, 100, 160,
200, 250, 320, 400, 500, 630,
800, 1000, 1200

[on. pyHKuus 2-20 KaHoNo.
T- MepHMOKOMNEHCOUUS HONPAXEHUS
nodsopada AB,

- 0- ozpoHuyeHue moko 3opada Ab



1.6 CtpykTtypa ycnoBHoro obo3Hauenus 3[TYA:

3MYA-X XXX XXXXXX=X XXX XXXX XX
|

3opadHo-numonwee
ycmpoucmbo dna A3C, 3C

Konusecmbo ¢a3
Ho bbode 1-zo0 kaHona

Bbix0OHOE HONpSAXEHUE
1-20 kaHono B

12, 24, 48, 110, 220, 320,
460, 660, 825, 950

BuixodHou mok

1-20 kaHanaA.

16, 25, 40O, 63, 80, 100, 160,
200, 250, 320, 400, 500. 630,
800, 1000, 1200

[on. dyHkuus 1-zo0 koHona-

T- mepMoKOMNEHCOWUS HONPAXEHUSA
nod3opada Ab,

0- ozpoHuyeHue moko 3opsda Ab

Konusecmbo a3
Ho bbode 2-20 kaoHona

BuixodHoe HanpsxeHue
2-20 kaHona,B-

12, 24, 48, 110, 220, 320,
460, 660, 825, 950

BuixodHou mok

2-20 KaHonaA-

16, 25, 40, 63, 80, 100, 160,
200, 250, 320, 400, 500. 630,
800, 1000, 1200

fon. ¢yHKuus 2-20 KoHONG
T- mepMoKOMNEHCOUUS HONPAXEHUS
nod3apsda AB,

L— 0- ozpaHuyeHue moka 3apada Ab



2. YcaoBus IKCILIyaTalMu

2.1 PabGouee mojo)keHHE BEepTHKAIbHOE, TOIYCKaeTCs HAaKJIOH He Oomnee 5 % B mo0Oyro

CTOpOHY.

2.2 3HaueHMs BO3ACUCTBYIOUINX KIMMATHYECKHX (DAKTOPOB, COOTBETCTBYIOT TPEOOBAHUSIM

I'OCT 15150-69, npuBeneHHbIM B Tabsmie 1.

Tabnuma 1 — 3naueHus1 BO3IEHCTBYIOMNX KIMMAaTUYECKHX (PAaKTOpOB

HaumenoBanue napamerpa 3HauyeHue
Bun xmuMaTH4ecKoro UCIIOIHEHU VXJI4, YXJI4.2
Temmnepatypa okpy:xaro1ei cpepl, °C
- s 3ITY (0...+45)
- s 3[IYA (0 ... +45)
3HaYeHNE OTHOCUTEILHOM BIIAXKHOCTH BO3/yXa Ipu Temieparype 25 °C, (10-190)
%
ATtMocdepHoe naBnenue, klla (MM pr. CT.) 70,0 —106,7

(525 - 800)

Bricora Hax ypoBHEM MOps, M, He OoJiee 2000
Creniens 3arpsizaenus o ['OCT P 51321.1-2007 (MDK 60439-1:2004) 1

2.3 JIna 3apsaHo-nuTaronmx ycrpoictB tuna 3IIYA nomyckaercss KpaTKOBpeMeHHOe (10 2

4) BO3CHCTBUE OTHOCUTENBbHOM BiaxkHoCTH 110 90 % mipu Temneparype mitoc 45 °C.

2.4 ]Jlnsa 3apsaHO-IMTaromux ycrporcts Trma 3[1TY gomyckaercst KpaTkoBpeMeHHoe (10 2 1)
BO3/JECICTBUE OTHOCUTENBbHOM BiaxkHocTu 10 90 % mpu temneparype mmoc 45 °C.no 80 % mnpu

temneparype moc 40 °C.

IIpu Temnepatype okpysxaromieit cpenpl Boie mitoc 30 °C oTHOCUTENbHAs BIAXKHOCTh HE
JoikHa npeBbimath 70 %.

2.5 BapspHo-nuraromue ycrporictea tuna 3I1Y u 3[IYA npenHasHaueHsl JUisi paOOTHI B
CIIEIYIOIINX YCIOBHSIX:

— OKpY’KaloIasi cpefia He B3pPBIBOOIACHAs, HE COJAEprKaliasi TOKOTPOBOISIICH MBLIH,
arpecCUBHBIX T'a30B U NapOB B KOHIEHTPALMAX, Pa3pyIIAOIINX U30JSLUUI0 U METAIL;

— MECTO YCTAaHOBKHM JOJKHO OBITH 3alIMIICHO OT TomMajgaHus OpbI3T BOMABI, Maced,
AMYJIbCHM, a TAK¥KE OT MPSAMOTr0 BO3JICUCTBUS COJTHEUHON pajiuallii;

— coJiep’KaHuEe KOPPO3HMOHHO-aKTHBHBIX INPUMECEH B OKpYXKarollel cpele JO0JKHO
cootBercTBoBaTh armochepe tuma II mo T'OCT 15150-69 (momyckaercs, mo TpeOOBaHHUIO
3aKa3uMKa, M3roTroBieHue ycrpoctB tuma 3IIYA nans skcmiyaranuu B OKpY’Kawllel cpene,

cootBetcTBYyomieit armochepe tuma I mo TOCT 15150-69).



2.6 3apsaHo-tiutatomee ycrpoiictBa Ttuma 3IIY wum 3IIYA cooTBeTCTBYIOT Tpymme

Mmexannueckoro ucnonueaus M40 o 'OCT 17516.1-90.

2.7 BoinpsaMuTenu B 3apsAIHO-TIMTAIONIMX ycTpoiicTBax Tuma 3IIY A cOOTBETCTBYIOT TpyIie

yCIIoBHM 3KcIuTyaTanuu M6, crenes sxectkoct 10 mo 'OCT 17516.1-90.

2.8 3apsnHo-nutatomue ycrporictBa tuna 3I1Y u 3[IYA B ceicCMOCTOMKOM HCHOJHEHUU
YCTOMYMBBI K BO3JICHCTBUIO 3€MJIETPSICEHUI MHTEHCUBHOCTBIO 9 0alsIOB BKIKOUYMTEIBHO (10 LIKaje

MSK-64) npu ypoBHe ycTaHoBKH Hax HyneBoi ormetkoit 10 M mo T'OCT 30631-99.

2.9 3apsnHo-niutatomue ycrpoiictBa tumna 3I[IY A coorBercTBytoT TpeboBanusm HIT-031-01

no cericmocrtoiikoctu i I u 11 kateropun:

- 3apsaHO-iUTarone ycrporcrsa tuna 3IIYA mpenHasHaueHHbIE ISl UCIIOJIB30BAaHUS B
CUCTEME aBapUUHOTO DJIIEKTPOCHAOKCHHsS, OTHOCATCA K | KaTeropum CEeWCMOCTOWKOCTH |
COXpaHSIIOT paboTOCIOCOOHOCTh MpU Bo3AeWcTBUM MP3 HMHTEHCHBHOCTBHIO 8 OaloB MO MIKaje

MSK-64, npu ycranoBke He 6osiee 20 M HaJl ypOBHEM OTHOCUTEIBHO HYJIEBOI OTMETKH.

- 3apsaHO-IUTarone ycrpoictBa tumna 3IIYA mpeaHazHaueHHbIE AJIS MCIOJB30BaHUS B
CHUCTEME HOpPMAaJIBHOM JKCIUTyaTaluy, oTHOCATCS K II xareropuu CEHCMOCTOMKOCTH M COXPAHSIOT
paboTocrnoco6HOCTh Tipu Bo3aekcTBuu [13 uHTeHcMBHOCTBHIO 7 GamnoB mo mkane MSK-64, mpu

YCTAHOBKEC HC 6onee 30 M HaJx YPOBHEM OTHOCHUTCIIBHO HYHCBOﬁ OTMCTKMH.

2.10 3apsimno-niuraromue ycrpoiictsa tumna 3I1Y u 3[IYA ycTOHYMBEI K BO3AEHCTBHUIO DJIEK-
TPOMAarHUTHBIX TOMeX W anekTpuueckux mnoieir mo 'OCT P 51317.6.5-2006 (MOK 61000-6-
5:2001), TP TC 020/2011 u I'OCT 32137-2013 st aTOMHBIX CTaHIMNA COOTBETCTBEHHO. KpuTtepuit
KayecTBa (YHKIHOHMPOBAaHUS — A (HOpMaibHOE (DYHKIMOHUPOBAHME NpPU HCHBITAHUAX Ha

MIOMEXOYCTOWYUBOCTb ).



3. TexHn4yecKkne XapakTePUCTUKHI

3.1. Texuuueckue xapaktepuctuku yctpoicTs 3I1Y u 3I[1Y A npuBenens! B Tadbnuiie 2 .

ITo Tpe60BaHI/IIO 3aKa34ynKa, BO3MOXXHO U3I'OTOBJICHUC IV ¢ nmapamMeTpaM OTIIMYHBIMHA OT

yKa3aHHbIX B Tabmure 2.

Tabmuia 2 — Texandyeckue xapaktepucTuku ycrpoicts 3ITY u 3[TYA

Bxoa npeodpaszoBaresis

HaprI}KCHI/IC CCTn

3 x 380 (400)B +15/-15 %
TpexdazHoe Win
220 (230)B +15/-15 %

onHodazHOE
Tuno cetn TN-S
Yacrora 50Tu+5%

Bobixox npeodpasoBarens

BrxonHoii Tok, A

16, 25, 40, 63, 80, 100,125,
160, 200, 250, 320, 400,
500, 630, 800, 1000, 1200

[leperpy3o4nas cnocoOOHOCTB B MPOJIOIHKUTEIEHOM PEKUME

5%

Jlnamna3oH peryaupoBaHUs HAIPsSKEHUs Ha BBIXO/E
YCTPOWCTBA

or 0 1o 130 %

BrixogHoe Hanpsxenue, B

220 (mo 3akazy 24, 48, 110,
115, 230, 320, 440, 460,
660, 825, 950)

TouyHOCTH cTAOUIU3AIMU BBIXOIHOTO HAMPSKEHHS BO BCEM <0,5%

JMara30He N3MCHCHUS HATrPy3KH

To4HOCTH cTAOWINU3AIMY BEIXOJHOTO TOKA <1%

YpoBeHb TyJIbCAIIUil BBIXOIHOTO HAMPSHKEHHS BO BCEM <05%

JMana3oHe U3MeHeHus Harpy3ku. [Ipu paboTe Ha akTUBHYIO

Harpysky, 0e3 akKyMyJIsiTOpHOU GaTapeu.

Koaddunment nonesznoro neiictpust 0,95

Koaddunment momuocti 0,85

Cpennsist HapaboTka Ha otka3 3I1Y, He MeHee 200000 4

Cpennnii cpok ciayx0b1 3[TY 30 srer

[lapannenpHas paboTa ¢ aHAJIOTHYHBIM TPe0OpazoBaTeIeM Ja

Wntepoeiicel cszu ¢ ACYTII ETHERNET
RS485
GSM
(omrroBOSTOKHO/METD)

[Ipotokomsl csizu ¢ ACYTII MDK 60870-5-104
MDK 61850 (MMYS)
Modbus RTU/TCP

Oxunaxaenue EcrecTBeHHOE MiH
MPUHYIUTEIHEHOE

["anpBanmyeckas pa3Bsizka MKy BXOJOM U BBIXOJOM Ha




4. Koncrpykuus

4.1 KonctpyktuHo 3I1Y BemomHsiercs B Buje mkada. B mkady ycTaHOBIECHB OCHOBHBIC

AJIEMEHTBI CUJIIOBOM CXEMBI U cUCTEMBI yripaBieHus 3I1Y.

4.2 Ha nBepu mkada 3I1Y ycranaBiaMBarOTCs MaHeNb YIPABICHHS, YCTPOMCTBA WHINKAIIUN

N U3MEPCHMUS.

4.3 CrerneHb 3alIUTHl YCTPOICTBA OT COMPUKOCHOBEHHS OOCIY>KMBAIOIIErO IEepcoHala C

TOKOBEAYIIMMH YacTAMM, OT IomajgaHus TBEPABIX Tea M Boabl cooTBeTcTBYeT IP31 mo I'OCT

14254-96.

IIo TpC6OBaHI/IIO 3aKa34yuKa BO3MOXXHO H3IOTOBJICHHUC YCTpOﬁCTBa CO CTCIICHBIO 3alllMThI

IP21-1P54.

4.4 CtangapTHBIM CIIOCOOOM OXJIAKIEHHUS CHJIOBOW 4YacTH TMpeoOpazoBarelis SBISETCA

C€CTCCTBCHHOC BO3AYITHOC OXJIAXKACHUC BO BCCM JUAIIA30HC NU3MCHCHUA HArpy3KH.

IIo Tpe6OBaHI/IIO 3aKa34yuKa BO3MOXHO MH3IOTOBJICHUC YCTPOP’ICTB C TMPUHYAUTCIIbHBIM

BO3YIIHBIM OXJIAXKJICHUCM.

HpOTOK BO3ayxXa IJid OXJIAXKIACHUA oOecreynBacTCsd HaJIH4YUEM BCHTUIAIITMOHHBIX

OTBEPCTHM.
4.5 IIka¢ nmeeT KIeMMBI JJIs 3aIIUTHOTO 3a3eMJICHUS.

4.6 IlogBoa BHEIMIHUX KaoOenei CHU3Y. IIo Tpe60BaHI/IIO 3aKa3dnKa BO3MOXHO M3TOTOBJICHHUC

3I1Y ¢ BepXHUM NOJIBOAOM Kabelel.

4.7 O6cnyxupanue mkados 3I1Y ogHocroponuee. Ilo TpeOoBaHUIO 3aKa3unMKa BO3MOKHO

uzrorosnenue 3I1Y ¢ IByXCTOPOHHUM OOCITY>KHUBaHUEM.
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5. KoMILUIeKTHOCTH

5.1 Ilepeuens komruiekTa nmocraBku 311V npuBenex B Tabmuie :

Tabmuna 3 — [lepeuensb komIuiekTa noctaBku 3I1TY

3apsaHo-nuTaroniee ycrpoructro 31TY 1 mr.
Hatunk Toka Ab cocTostimii u3: 1 .
- IIYHT - l1T;

- I3MEPUTENbHBIN mpeodpa3oBaTens - 11T,
- OJIOK TUTaHUA MMOCTOSIHHOTO ToKa 24 B (omius) - 1T

JlaTuuk TemMiieparypsl AB~ 1 mr.
Tpancdopmarop™*** 1 mr.
[Tacnopt ycTpoiicTBa 1 mr.
PykoBOJCTBO 10 3KCIUTyaTaluu 1 .
3UIT 1 mr.

Hatunk Toka Ab BXoauT B KoMIuieKkT moctaBku 3[1Y, OCHAIIEHHBIX TOTIOHUTENHHON QyHKINeH karata «O».

Jatunk Toka Ab HE BXOAUT B KOMIUIEKT IOCTaBKH, €CJIU OH yke ycTaHoBieH B LIIIT.

** Narunk TemnepaTtypbl Ab Bxoaut B komrmiekT moctaBku 3[1Y, ocHaIeHHBIX QYHKINEH TePMOKOMIICHCAIIH
«T».

*#% Jlst 3TTY G0BIIOH MOIIHOCTH, TPaHC(HOPMATOP TaIbBAHUYCCKON Pa3BI3KHU MOCTABISICTCS B OTACIBHOM
mkady wim Koprryce.




6. YcrpoiicTBO M npuHUIMII PadoThI

6.1 YcrpoiicTBo u paboTa 3apsaHo-niuTaromux ycrpoict Tuna 3I1Y u 3I1Y A ananoruyHa.
Yerpoiictro 3ITY npezncrasisier cobor TpEXxQasHbIil MOCTOBOW THPUCTOPHBIHN BBITPSIMHUTENH
¢ BbIXOAHBIM LC-(QuibTpoM M BBIXOAHBIM CHJIOBBIM AMOAOM (Asi oOecreueHHs] mapajiesbHON

pa6OTBI C aHaJIOIrn4YHbIM HpCO6p&30BaTGJ'IeM H I UCKIIFOYCHUA YAApHOI'O TOKa 3apsaa éMKocTel

LC-dunbrpa ot AB).

Jlnst obecrieyeHUs] TallbBAaHUYECKOW PAa3Bs3KM MEXKAY CETSIMH NEPEMEHHOTO TOKa |

MOCTOSTHHOTO TOKa, Ha Bxoje 3ITY umeercs cornacyrommii Tpanchopmarop.

praBHeHI/IC THPUCTOpAMHU IIOCTPOCHO C IIPHUMCHCHUCM MHKpOHpOHCCCOpHOﬁ CHUCTCMbI

uMIynscHo-(ha3zoBoro ynpasieHus (CUDY).

6.2 ®ynkuuonanbHas cxema 311V npusenena Ha puc.2

Cucmema ynpaeneHus 31y

|
|

|

] N

i _

}Uc. le Uynp le Us Usy | Iy Uebix |
\

|

J

J

|

Puc.2 ®ynknuonansHas cxema 3[1Y
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6.3 Cuctema ynpaiieHus 3apsaHo-niuTaronux ycrpoict tumna 3I1Y u 3ITY A BeimonaHeHa ¢
IpUMEHeHHEM IU(POBOro CUTHANbHOTO mpoueccopa (DSP) u, B 3aBUCHMOCTH OT BapHaHTa
UCTIOJIHEHU S, BBIMOIHACT CIeAYIOIue PyHKINU:

-peanu3anys aBTOMaTHYECKUX pexUMOB 3apsaa Ab;

-orpaHuueHue Toka 3apsjaa Ab;

-TE€pMOKOMIIEH CAlMs HanpskeHus noazapsaa Ab;

-yIpaBjieHUuE BEHTWIALKEH oMenieHus] Ab ¢ KOHTpOJIeM BKIOYEHHSI BEHTUIISLUY;

-paboTa B peXMME MCTOYHMKA MUTAHHUS C 33/7aBa€MbIMU BPYUHYIO HAIpSOKCHHEM U
OrpaHUYEHUEM BBIXOJHOI'O TOKA;

- aBTOMAaTHYECKHU 3aIlyCK IIPY BOCCTAHOBJICHUH HAIIPSKEHUSI CETU IEPEMEHHOTI0 TOKA;

-IJIABHOE HApacTaHHUE BBIXOAHOI'O HAIPSKEHUS IIPU BKIIFOUEHUU YCTPOMCTBA;

-aBTOMAaTH4YeCKasi KOMIIEHCAlUsl MaJCHUS HAIpSHKEHUsT Ha BBIXOJHOM pPa3JeiIUTEIIbHOM
IHOJE;

-CBSI3b C aBTOMATHU3MPOBAHHOW CHCTEMOM YIIpaBIEHMSI TEXHOJIOIMUECKHUM IPOLIECCOM
(nanee — ACY TII) nnu nepcoHaabHbIM KOMIIBIOTEPOM;

-MH]JIUKALIASA PEKUMOB paOOThHI Ha MaHEIH YIPaBICHUS;

-U3MEpPEHNE U UHIMKAIIUA TOKOB M HAMPSKEHUH MTpeoOpa3oBarTes;

-BBO/JI ¥ BBIBOJ] INCKPETHBIX CUTHAJIOB OT BHEILIHUX YCTPOUCTB;

-[IpyUeM KOMaH]l ¥ YCTaBOK 3aJjaHusl OT 3KCIUTyaTHPYIOIIEro EPCOHANa;

-MOHUTOPHUHT COCTOSIHUS 3AIUTHON U KOMMYTAIlMOHHOW ammapaTyphl;

-peanu3anys COBMECTHOU pabOThl HECKOJIBKUX YCTPOUCTB HA OOIIYIO HArpy3KY.

6.4 B 3aBucMMOCTH OT BapHaHTa UCIOJIHEHMS], 3apsiIHO-TIUTaoImue ycTpoicTB tuna 3I1Y u
3ITY A o6opynoBaHbl ClIeyONUMA QYHKIUSAMU JUATHOCTUKH U 3aIIUT:

-KOHTpOJIb 1enu Ab;

-KOHTPOJIb CHUKEHUS HanpsukeHus: Ab;

-KOHTPOJIb NOBBIIIEHUS HanpsikeHust Ab;

-KOHTPOJIb EMKOCTH ADb;

-KOHTPOJIb NOBBIILICHUS HATPSYKEHUSI HA BBIXO/IE;
-KOHTPOJIb CHUKEHUS HAIIPSKEHUS Ha BBIXO/JIE;
-KOHTPOJIb IEPErPY3KHU 10 BBIXOJHOMY TOKY;
-KOHTPOJIb COCTOSIHUS MUTAIOIIEH 3JIEKTPUUECKOM CETH;
-KOHTPOJIb IOTEPH YIPABIISAEMOCTH IIPe0Opa3oBaTes;
-KOHTPOJIb TEMIIEPATYpPhl CUIIOBOM YaCTH yCTPONCTBA;
-KOHTpPOJb Temneparypsl AbB;

-KOHTPOJIb Hy.]'[BCﬂIII/Iﬁ BBIXOOHOI'O HAIIPAXKCHUSA,
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-CaMOJMarHoCTUKa CUCTEMBI YIIpaBJICHUA.

6.5 Yopasnenue ycrpoiictBom 3I1Y, a Takke WHAUKAIMS COCTOSHUS OCYIIECTBIISFOTCS

yepe3 MaHellb YIpaBJICHUS, PACHOJOKEHHYIO Ha JBepH miKada yctpoicTBa. C MOMOIIBbIO MaHEIH

yIpaBiaeHUs] MPOU3BOAUTCS BBOA Bcex mapameTpoB 3IIY, a Ttakke BHU3yalbHBIM KOHTPOJIb

OCHOBHBIX [1apAMETPOB.

6.6 NuTepdetic monp30BaTesns HaHEIH YIIPABICHUS COCTOUT U3:

- kuaKokpuctaumyeckoro uaaukaropa (XKKUN), orobpaxkatomero 4 ctpoku o 20

CHUMBOJIOB,

- 16 uHPOPMAIIMOHHBIX CBETOIUOI0B (CM. Tabuity 4)

- 8 KJIaBHUIIIHO# KiIaBUATypHI (CM. Tabimiry 5)

Tabmuna 4 — O603HaueHne HHOOPMAIIMOHHBIX CBETOAMOAO0B TAHEIH YIIPaBICHUS

CBeToano/a

Haznaueunue

1 'oroBHOCTE /

I'oput noctosinHO: yerpoiictBo 3I1Y paboTaer, Ha BbIxo1€
bopmupyeTcs HalpsHKEHHE.

Pa6ora .
T PaBHomepHoe meprianue: ycrpoiictBo 3I1Y rotoso k padore
WNunukanms cpabaTbiBaHUs MPEIYNPERKAAIONUX TUCKPETHBIX
2 llpenynpexxaenue | curnanos/ HeucripaBHOCTh cBsA3M 1o uHTEpdeiicy RS485 (mpotokon
MODBUS RTU)
3 ABapus Wunukanus cpabaThiBaHus aBapUITHBIX CUTHAJIOB
4 Tlonzapsin WNunukanus padotel 3ITY B pexxume nomzapsiga Ab
5 Yckope i/
KOPCHHDIH / Wnpukanus padots! 3I1Y B pexxuMe yCKOpPEHHOI0 WiIn
YPaBHUTEIbHBIN
YPaBHUTEIBHOTO 3apsiaa
3apsj

6 Orpann4eHue Toka
3V /Ab

Wuaukanus paboThl B pexXUMe OrpaHUYEHUs BBIXOAHOT0 Toka 311V /
TOKA 3apsi/1a aKKyMYJISITOPHON O6atapeu

7 Tect nueniu Ab

WNuaukaius paboThl B pexKUMe MPOBEPKH LETOCTHOCTH [EMU
AKKyMYJISITOPHOU OaTapen

8 Pabota ot Ab/ WNuavkanus paboThl B peXKUMe IUTAHUS HATPY3KU OT

Paspsn Ab aKKyMYJIITOpHOI OaTapeu

9 Her cetut / Wuavkanus HEMCIPaBHOCTH CUCTEMbl CHHXPOHM3ALUHU / OTCYTCTBHUS
BXOOHOI'O TpeX(i)aSHOFO HAIpPsKCHUA UK HEITPABUIIBHOT'O

CUHXPOHHU3alINN

yepenoBanus a3

10 OmnoOka cBs3u

WNunukamnms HemcnpaBHOCTH CBsI3H o nHTepdericy RS485 (mpotokon
MODBUS RTU)

11 BuyTpennss
sammra 3Y

WNunukamms cpabatbiBaHust OJHOM U3 BHYTpeHHUX 3amuT 3ITY.

12 Huzkoe
HanpspkeHue 3Y

WNuaukarus cpabaThIBaHUs 3alUTHI IO MOHIKEHHOMY HAPSHXKEHUIO
Ha BbIxoiHOM ¢GuibsTpe 3I1Y (10 pa3Bsa3pIBaONIIEro 110/a)

13 Bricokoe
HanpspkeHue 3Y

WNunukarus cpabaThIBaHUs 3alIUTHI IO MOBBIIIEHHOMY HAMPSKECHUIO
Ha BbIxoJie 311V (110 pa3BsA3bIBaAIONIETO TM0/1A)

14 Huzkoe
HanpspkeHue Ab

I/IH,Z[I/IKa]_[I/ISI Cpa6aTLIBaHI/IH 3alUTHI 10 TIOHWKCHHOMY HAIIPSAKCHUIO
AKKyMYJISITOPHOU OaTapen

15 Bricokoe

Nupukanms CpaGaTBIBaHI/IH 3alUTHI 10 NOBBINICHHOMY HAITPAKCHUIO
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HanpspkeHue Ab AKKyMYJISITOpHOU OaTapen

16 OwmunoOka Tecra
AB

WNHnukammst HencnpaBHOCTEH MPOBEPKH aKKYMYIISITOPHOM O6aTtapen

6.7 Haznauenue yHKIIMOHANBHBIX KJIABUIII [TAHEJIH OllepaTopa MPUBEICHO B TabIuUIe.

Tabmuua 5 — O603HayeHne PYHKITMOHATBHBIX KIABHII MMAHEIN YIPABICHHS
Kiapuma | HazHauenue

[IYCK Bxitouenue BoixoaHoro Hanpspbkenust 3I1Y

CTOII OTkir0ueHne BbIXOJHOro HanpspbkeHus 311TY

BBEPX Hapuranus no MeH1o B pekMMe BBOJIa YCTaBOK. PenakTupoBanue 3HaueHUH
BBOJIMMBIX YCTABOK

BHI3 Hapuranus no MeHio B pekMMe BBOJIa YCTaBOK. PetakTupoBanue 3HaueHu

BBOJIUMBIX YCTABOK
BJIEBO Hapuranus no MeHio B pekuMe BBoJIa ycTaBoK. [lepexon Mexay sKkpaHaMu B
pexumMe mpocMoTpa 3kpaHoB coctosiaus 3ITY. Tlepexon Mex Ty COOBITUIMU B
pEeXHUMEe TPOCMOTPa COOBITUI

BIIPABO | HaBurauus 1o MeHIo B pexXMMe BBOJa yCTaBOK. Ilepexon Mex 1y sKkpaHamu B
pexxumMe mpocMoTpa 3kpanoB coctosHus 3I1Y. Tlepexon Mex Ty cOOBITHSIMU B
pEeXHME MPOCMOTPA COOBITHIA

OTMEHA | Ilepexon Mexay pekuMaMu IpocMoTpa 3kpaHoB cocTostHus 3I1Y u BBona
ycTtaBok. Bo3Bpar Ha npeapl oyl ypoBeHb MEHIO TPH HEOOXOIMMOCTH OTMEHBI
BBOJIMMBIX JIaHHBIX. KBUTHpOBaHUE «BCIUIBIBAIOIINX) COOBITHI

BBO/] IloaTBep K IeHHE 3al1MCH BBOJIMMBIX YCTAaBOK

6.8 ITanens YHpaBJICHUA pa60TaeT B IBYX OCHOBHBIX pPCKUMaAX:

- PpEeXHUM IIPOCMOTPA FIKPAHOB COCTOSHUS;

- PEXUM NPOCMOTpPA U PEAAKTUPOBAHUS YCTABOK.

[Tpu BKJIIOYEHNH NIAHEINb YIIPABICHHS aBTOMAaTHYECKH IIEPEXOAUT B PEXKUM IIPOCMOTpa
HKPaHOB COCTOSIHUS U MPU UCIPABHOCTH cBsi3u 1o uHTepdeiicy RS-485 na KK otobpaxkarorcs
TEKyIIHEe CUTHAJIBI cocTOsiHUSA. [Ipyu HeucpaBHOCTH UM cOOSIX CBSI3U BMECTO 3HAYCHHM

HU3MCPACMBIX BCJIMYHH BBIBOIAATCA CUMBOJIBI U 3arOoparoTCAa I/IHq)OpMaI_II/IOHHBIe CBECTOAHO/BI.

6.9 3I1Y wumeer Bo3moxHOCTh cBsizu ¢ ACYTII uepe3 uudpoBbie HHTEpPPEHCH CBS3U.
Takxke WMeeTCsl BO3MOXKHOCTH OCYIIECTBICHUST MOHHUTOpUHTa coctossHus 3I1Y udepe3 web-

uHTepdeiic Ha ynanenHom [1K.

6.10 B ycrpoiictee 3I1Y peanus3oBaHbl TpU OCHOBHBIX MeToaa 3apsina Ab: «Metox Uy,
«Metog IUU», «Metoz IUl», «YpaBHUTENBHBIN 3apsa/», a TAKKE PEKUM HCTOYHHMKA TOCTOSHHOTO
HanpspkeHuss  «PydHoil pexum». Ilepexompl Mexay peXUMamMu paOOTHl  OCYIIECTBISIOTCS
OIIEpaTOpPOM C IOMOIIbIO MAHENIH YIPaBICHHS, JIMOO aBTOMATHYECKH (CM. ONMHMCAHHE PEKUMOB

pabotsl 3I1Y Huxe).

15



6.10.1 «Pyuynoii pe:xum» HeoOxoauMm s paborel 3I[IY B KkadyecTBe MCTOYHUKA
MOCTOSIHHOTO HampsbkeHus 06e3 Ab, a Takke mpu HacTpOWKe W MpPOBEpKe ycTpoiicTBa. B manHOM
pexxume pabotel 3IIY ocymecTBisieTcs: cTaOWIM3anusi BBIXOAHOTO HAMPSDKEHUS C 3aJlaHHBIM
ypoBHeM U3y.pyuH. M OTrpaHHYEHHE BBIXOAHBIX TOKOB [3y.pyuH. w/mnu [ab.pyuH. Beixoanas

CTaTHYeCKas XapaKTepUCTHKA YCTPONCTBA MpU paboTe B pyYHOM PEKHUME MIPUBEACHA HA PUCYHKE .

HanpsixeHune
3y A

U3y.pyyH.

>
1ab.pyyH. [3y.pyuyH.

Tok 3Y

Pucynok 3 — BeixonHas cratnueckas xapakrepuctuka 3I1Y npu padorte

B pexume «Py4yHoil pexxnum»

6.10.2 Meton 3apsina Ab «IU» (DIN41773) coCcTOUT U3 ABYX PEKUMOB.

6.10.2.1 B mepBoM peXxuMe MPOU3BOIMTCS 3apsij ¢ orpaHndeHneM Toka Ab Ha 3amaHHOM
ypoBHE |yons. (0,05 Cpp...0,3 C10) ¥ OIHOBPEMEHHBIM KOHTPOJIEM BEIWYHMHBI HampspkeHus Ab.
Pa6ora 3I1Y B 1aHHOM peXuMe COIPOBOXKAAETCS cBeueHHeM cBeroauona 6 («OrpaHuyeHue Toka
3Y/Aby) nanenu ynpasienus. Ilocne HapacTanus HanpspkeHust Ab 1o 3apanHoi BenmuuuHbl Uy,

3I1Y nepexoaut Bo BTOpoi pexxuM metona «lUx».

6.10.2.2 Bo Bropom pexume 3apsga  wmerogoM «lUy»  BeimomHsiercss momzapsn  Ab
CTaOUITU3MPOBAHHBIM HAMpPSKEHHEM C 3alaHHbIM ypoBHeM Uy, Pabora 3I1Y B manHOM pexume

COIIPOBOKAACTCA CBECYCHUEM CBCTOANOda 4 («HOI[BEIPHI[») MaHCJIN YIIPABJICHUA.

OOpaTHBIif Tepexo/1 U3 BTOPOTo peKMMa B IIEPBBIN MPOU3BOAUTCS aBTOMATHUUYECKU MOCIE

IIPEBBIIICHNS 3apsAIHBIM TOKOM ADB 3amanHON BennunHb [moss.

Bpemennble AuarpaMmbl BRIXOJHOTO HanpspkeHus 3Y u Toka Ab mipu 3apsine meronom «lU»

MMPUBCACHLI HA PUCYHKC .
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HanpsbkeHwe,
TokAE A

Unopas. | HanpsixeHue Ab

Inoaas.

Tok Ab
>
Bpewms
OrpaHu4yeHune Toka Crabunusaums
Ab HanpsbkeHna Ab

Pucynok 4 — Bpemennsie quarpammsl paboThl npu 3apsize mno meroxy U

Jns HacTpoiiku napameTpoB 3apsana Ab metogom «lU» depes nanens ynpaBieHUs

HE00X0UMO CKOH(UTYpHUpPOBaTh ycTaBku padoTsl 3ITY B peskume momsapsiga Ab.

6.10.3 Metox 3apsga «lUU» ucnonb3yercs ans yckopenus 3apsga Ab u cocrout u3 Tpex

PEKUMOB 3apsa.

6.10.3.1 B mepBom pexume 3apsga meronom «lUUy» BemmomHsieTcss 3apsa B pexuMe
orpanuuyeHus Toka Ab Ha 3a1aHHOM YpPOBHE lycrop. (10 0,25 Cio) ¢ OJJHOBpEMEHHBIM KOHTPOJIEM
BenuuuHbl HampspkeHust Ab. PabGora 3I1Y B naHHOM peXuMe CONpPOBOXAAETCS COBMECTHBIM
CBEUEHHEM CBETONUONOB 5 («YCKOpEHHBIN/ypaBHUTENBHBIA 3apsaa») U 6 («OrpaHudeHue Toka
3Y/Ab») nmanemu ynpasnenus. Ilocne Hapactanus HanpsbkeHuss Ab 1o 3amaHHOro ypoBHA Usycyop.

(ot 2,35 10 2,5 B/311.) BBITIOIHSAETCS TIEPEX 0T HA BTOPOM 3TaIl 3apsijia.

6.10.3.2 Bo Bropom pexume 3apsga MetogoM «lUUy» Beimonusercs 3apsag  Ab
CTaOMJIM3UPOBAHHBIM HaNpsKeHUEM Uyceop. B TEYEHHE 3a[]aHHOTO BPEMEHU | 1o3apsna. Pab0Ta 311V B
JAHHOM pEXUME CONPOBOXKJIAETCS CBEUeHUEM cBeroAuoga S5 («YCKOpeHHBIH/ypaBHUTEIbHBIN
3apsan») maHenu ynpasieHus. Ilocie BBIIEPIKKU BPEMEHU T josapsna IPOUCXOAUT MEPEXOM B TPETHIH

pexxuM 3apsiaa mo metoxay «lUU».

6.10.3.3 B Tperbem pexume 3apsma wmeromom «lUU» Bemommsiercss momzapsia  Ab
CTaOMIIM3UPOBAHHBIM HAIPSHKEHHEM C 3aJaHHBIM YpOBHEM Upey; M paboTa B JTAHHOM pPEKHME

conpoBoxaaercs cBeueHueM cperoaunona 4 («llom3apsn») manenu ympasieHus. B ykazaHHoM
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pexxume  pabotel 3IIY OgHOBpEMEHHO KOHTPOJMPYETCS YpPOBEHb 3apsaHoro Toka Ab wu

OTPAaHUYUBACTCA HA 3aIAaHHOM YPOBHE |0z,

[Ipu 3apsine Ab metonom «lUU» oOpaTHbIi IEpeX0] U3 TPETHErO PEKUMA B IIEPBBII
IPOMCXOJUT aBTOMAaTUYECKU B TOM CIydae, €CIIU JUIMTEIbHOCTh PA0OThI B PEKUME OTPaHUYEHUS

toka Ab Ha ypoBue Inon3. Ab npeseimaer 30 c.

Bpemennsbie quarpammsl BEIXOAHOTO HanpsikeHus 3Y u toka Ab s meroaa 3apsanaa «lUU»

IIPUBE/ICHBI HA PUCYHKE .

HanpspkeHue,
TokAG A

Uab.yckop. |

uUnopas. : HanpsxeHue Ab

lab.yckop.

Tok Ab
>
30c. | ) T gosapsina . Bpewma
g YCcKopeHHbIN 3apsa Moasapsg
Q.
®
™
]
o
C

Pucynok 5 — Bpemennsie auarpammsbl pabotsl 3I1Y npu 3apsae Ab meronom «lUU»

s HacTpoiiku napameTpoB 3apsana Ab metogom «lUU» uepes nanens ynpaBieHUs
HE00X0oaMMO CKOH(PUTYpUpPOBaTh ycTaBku padoTel 3I1Y B pexume nomzapsiaa Ab, a Takke ycTaBku

pabotsl 311V B pexxume yckopeHnHoro 3apsga Ab.

6.10.4 Metox 3apsina «YpaBHUTEIBHBINA 3apsy HCIONB3YETCS ISl MPHUBEICHHS AIIEMEHTOB
aKKyMYJIATOPHOM Oaraped B OJMHAKOBOE, IMOJHOCTBIO 3apsyKEHHOE COCTOSHUE M YCTpaHEHHS

OIaCHOCTH CyNb(aTaluu.

[Ipu 3apsie meTonoM «Y paBHUTENBHBIN 3apsa» Ha Bbixoae 3I1Y ycranaBiauBaeTcs

COOTBETCTBYIONIEE HAMPIKEHNE Usy ypapn , 3a7a€TCS ypPOBEHb OrpaHuueHHs TOKA AD lypp, 1
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HAYMHAETCs OTCUET TaliMepa JUINTENbHOCTH YPABHUTEIBHOTO 3apsaa typass.. Pabora 3I1Y B naHHOM
pPEKUME COTPOBOXKIAETCS CBEUEHUEM CBETOMOA S5 («Y CKOPEHHBIN/ypaBHUTEIBHBIHN 3apsi)

MaHCJIN YIIPaBJICHU.

ITocne ncreueHus BBIACPIKKHW BPCMCHHA typaBH. BBITIOJIHACTCS BO3BPAT B PCXKHUM ITOoA3apAaa

ADb, cBeTommon 5 racHeT.

Bpemennsbie quarpammbl BBIXOAHOTO HanpsbkeHus 3Y u toka Ab nipu 3apsiie MmeToom

«Y paBHUTEIIBHBIN 3aps1» IPUBEACHBI HA PUCYHKE .

Hanpsixenwe,
Tok AB

Uab.ypasH. HanpsixeHue AB

unoas.

lab.ypaBH.

la6.nopas.

>
D Typa. 7] Bpems
YpaBHUTENbHbIN Moasapsg
3apsg

Moasapsaa

Pucynok 6 — Bpemennsie auarpammsl padbotst 311V npu 3apsne Ab metogom

«YpaBHUTEIbHBIN 3apsA1»
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6.11 B ycrpoiictee 3I1Y peanu3oBaHa (yHKIHS TEPMOKOMIICHCAIIMH BBIXOJHOTO
HanpsDKeHUs1 B pexxume nojazapsaa Ab. TepMokoMIieHcanus: OCYIIECTBIISIETCSI COTIIACHO TpaduKy,

MIPEACTABICHHOMY Ha PUCYHKE W PacCUUTHIBAETCS MO hopMyie:
3y.3a11 = U3y‘3au. HOM + (t _tHOM ) KT.K. 1

rne = - HOMuHanbHas Temmeparypa Ab;

HOM

HOM !

- HOMHHAJIbHOE HanpsbKeHue 3apsaa npu t

3y.3a]]. HOM

t - rexymas temrneparypa Ab;
K,. - K03 HIHeHT TeMIIepaTypHO KOMIIEHCAIMH.

T.K.

ITpu HeoOxonuMoOCTH, B rpaduKe TeMIEpaTypHOH KOMITEHCAllU MOXHO 33/1aTh

TeMHepaTypHBIfI Auara3oH € IMOCTOSIHHBIM HAIIPS?KCHHUEM Ha BbIXOAC 3V. Orort Y4acCTOK 3a4aCTCA

nBymst moporamu U, u t, (cMm. pucynok 6).

3y.3ax1 !

U \

3y.3a0 HOM [—————————— —

\4

|
}
|
}
|
|
}
|
1
|
|
}
|
t1 tHOM t2 tv OC

Pucynok 7 — I'paduk 3aBucuMOCTH BbIX0AHOTO HanpsbkeHus 3I1Y ot Temnepatypsl

JUTst QYHKITUHA TEPMOKOMIIEHCAITUN

6.12 B 3I1VY peanuzoBaHa (pyHKIMS YIIPaBIECHUS CUCTEMOI BEHTHIIALUU aKKyMYJISTOPHOTIO

INOMCIICHUA.
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IIpu paspemieHnH pexuMa aBTOMaTHYECKOIO KOHTPOJISI YIIPABIEHHs BEHTWISALMENH cucTemMa
ynpasineHuss 3I1Y uepe3 COOTBETCTBYIOIIUI BHEIIHMM TUCKPETHBIM BBIXOJA («CYXOW KOHTAaKT»)
[0/1a€T KOMaHJy BKJIIOYEHHSI BEHTWIALMU aKKyMYJISTOPHOIO MOMEUIEHMS B CIy4yae MPEBBILICHUS
3aJlaHUs  BBIXOJHOTO HANpPsDKEHUS MPEIyCTaHOBIEHHOW ycTaBkM (Hampumep 2.3B/anemeHT,
corsacHo [IYD, koTopoe BO3HHMKAaeT NpU YCKOPEHHOM WJIM YpaBHMTENbHOM 3apsjaax). [laiee
HAYMHAETCS OTCYET MHTEPBAJIa BPEMEHHU JUIMTENBLHOCTBIO 30 ¢, MOCIIe 4ero MpoBepseTcss COCTOSHUE
JUCKPETHOIO BXOJa TIOATBEPXKACHUS BKIIOYEHMs] BEHTWIALMU. B ciaydyanm orcyrcTBud
HNOJTBEPXKAIOLIEr0 CUrHaja cucreMa ynpasieHus 3[1Y aBromarmyecku MEpexoIuT B PEXUM

noazapsiga Ab.

[To okOHUYaHUU PEKUMOB YCKOPEHHOTO WJIM YPAaBHUTEIHHOTO 3apsiaoB, 3I1Y Oyzaer nepxkarb

BKJIIOYEHHOM cucteMy BeHTwisiun Ab eme 1.5 yaca cornacHo Tpe6oBanusim [1YD.

Taxxxe uHMeeTcs BO3MOXXHOCTh PYYHOIO  YIpaBJICHUA BKJIFOYEHHEM/OTKIIOYEHNEM

BEHTUJISALIIH.
6.13 Cesi3b ¢ ACYTII ninm TeCTOBBIM KOMITBIOTEPOM

B 3aBucmMOCTH OT HCIIOJHCHUS npeo6pa3OBaTenﬂ, JOJIKCH OBITE OpraHru30BaH OJWH U3

cienyromux kaHanoB cBa3u ¢ ACYTIIL:
- IPOBOJIHOIA, uepe3 uHrepdeiicel RS-232, RS-485, Ethernet;
- pamuocBsi3b, uepe3 GSM;
- ONITUYECKHI, IO ONTOBOJIOKHY;
- 0e3 KaHaJia CBSI3U-pesieiHHbIC BHIXObI.
IIpoToxoiibl cBsI3M:
- Modbus RTU,;
- Modbus TCP;
- MDK 60870-5-104;

- MK 61850(MMS).
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6.14 Ilutanue cucremsl ynpasiaeHus 311y

Cucrema ynpasinenus 3I1Y mnonyyaer nuTaHue OJHOBPEMEHHO OT JIBYX HCTOYHHKOB

IMUTaHUs, YCTAHOBJICHHBIX Ha BXOAaX OT ceTei MNEPEMCHHOI'O U ITOCTOAHHOT'O TOKA.

HJ’I?I y,I[O6CTBa OKCILTyaTalluy, HaJladKh W IIPOBEPKHU HMECTCA BO3MOXHOCTL IIMTaHUA

CHCTEMBI yIpaBlieHHs 0€3 0Jauu HaINpPsDKEHUs Ha CHIIOBYIO YacTh 3ITY.
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7. Yka3anue Mep 0e30M1aCHOCTH

7.1 Ilepconai, obcnyxuBaromuid 3I1Y, momkeH uMeTh KBAIM(PHUKAIMIO B COOTBETCTBHH C
TpeboBanusIMU «[IpaBWII TEXHHUECKOM IKCILTyaTalliy 3JIEKTPOYCTAHOBOK MOTPEOUTENICH U TIPABHLII
TEXHUKU 0€30MaCHOCTU TPH IKCIUTyaTallMd 3JEKTPOYCTAHOBOK MOTpPEOUTENeH», a TaKkKe MpPaBHI

TCXHUKU 6630H3CHOCTI/I, I[CP'ICTBYIOHIPIX Ha 2JICKTPOCTAaHIUAX.

7.2 YcrpoiictBo 3I1Y mpeactaBisieT OMAacHOCTh MOPAKEHUS SJIEKTPUUECKHM TOKOM IpHU

MMPUKOCHOBCHHWH K TOKOBCAYIIUM CHJIOBBIM LCIIAM U LCIIAM YITPABJIICHUA.

7.3 llIkad ycTpoiicTBa NOKEH OBITH HAI&KHO 3a3eMIIEH Yepe3 CHEHHATIbHYIO KIEeMMY
3a3eMJICHUs JTMOO MOJKIIOYEHUEM IPOBOJA 3a3€MJICHUs HEMOCPEICTBEHHO K ILIMHE 3a3eMIICHUS
mkada. [lomyckaercs 3a3emieHue mkada 3a cYeT NMPUBAPUBAHMS €r0 METAJIOKOHCTPYKLHMU K

3a3CMJICHHOMY OCHOBAHMUIO.

7.4 TIpu pabote 3I1Y nBeps mkada 10KHA OBITH HAAEKHO 3aKPHITA.
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8. IloaroroBka k padore

8.1 Kaxxnoe ycrpoiicteo 3I1Y moasepraercs moJIHONH MpPOBEpPKE pabOTOCIIOCOOHOCTH Ha

3aBOJC-U3TOTOBUTCIIC.

8.2 MoHTax BHElIHUX Kabenell HeoOXOAMMO HAYMHATH C MOACOCAUHEHUS 3a3EMIISIOIIETO
HpOBOI[a K YCTpOﬁCTBy, 1 TOJIBKO BIIOCJICICTBUU HpOBOIII/ITCSI MOHTaA>X OCTaAJIbHBIX HpOBOI[HI/IKOB.
[Ipy moAKIIOYEHHMH K ceTH TpEX(a3HOro MEePEeMEHHOI0 HAMPSDKCHUS CJICAyeT COOJII0IaTh

yepenoBanue (as.

8.3 HOI[KJHOLIeHI/IC BHCIIHUX BTOPHUYHBIX ueneﬁ JOJDKHO IMPOU3BOJUTHCA C 00s13aTeNbHBIM

BBINOJIHEHUEM CIICAYIONINX TPEOOBaAHMIA:

- noakioueHue k cucteme ACYTII uepe3 untepdeiicet RS-485/232 u ETHERNET
HEO0OXOMMO BBIITOIHATH SKPAHUPOBAHHBIM KaOeJIeM THUITA «BUTAs Iapay,

- TMOAKJIIOYEHHUE K yIaJeHHOMY JIaTYMKy TeMIeparypsl noMenienus Ab Heooxoaumo
BBITIOJTHATH 3KPaHUPOBAHHBIM KaOeJIeM THITA «BUTAS ITapay;

- TOJKJIIOYECHHE YIAJICHHOTrOo naTyuka Toka Ab mo kanany tuna «rokosas netis 0...20
MA» HE0OXO0IMMO BBITIOIHATH KPAaHUPOBAHHBIM KaOeJIeM THIIa «BUTas Mapay,

- OKpaH Kabesen JOJIDKCH OBITB 3a3€MJIEH.

8.4 Cxempl BHemHUX coenunenuit 3I1Y npuBenens: B [Ipunoxennu b.
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9. Pexomenaanuu no Boioopy 311

9.1 B cucremax rapaHTHPOBaHHOT'O TUTAHUS, UMEIOIINX B CBOEM COCTABE aKKyMYJISITOPHBIC
Oarapeu, mpeoOpa3oBaTelb SBISETCSI OCHOBHBIM UCTOYHUKOM IMUTAHUS. AKKYMYJISITOpHast 6arapest
JOJKHA paboTaTh TOIBKO MPHU OPOCKaX TOKA HATPY3KH WIIH MPU OTCYTCTBUU HATIPSKEHUS
MATAIOIIEH ceTH ITpeoOpa3oBares (PeKUM aBapUMHOTO paspsia). ITUM 00ecrieunBaeTCs OOIbIITHMA

CPOK JKCILTyaTalluy aKKyMYJISITOpHOM OaTapewu.

9.2 biarogapst HU3KOMY YPOBHIO MYJIbCAIIM W BEICOKOW TOYHOCTH CTAaOMUIH3AIUN
BbIXOHOTO HanpspkeHus 3[1Y Moryt paboTaTh COBMECTHO C aKKYMYJIATOPHBIMH OaTapesMu

aro6oro tumna (Kiaccuyeckue, repmetrudnbie (reneBbiec, AGM)), 6¢3 CHIKCHHS UX CPOKa CITY>KOBI.

9.3 3apsHble yCTpOMCTBA BEIOMPAIOTCS UCXOJI U3 eMKOCTH U YMCIIa JIEMEHTOB B OaTapee,
a TaKk)Ke BEITMYMHBI HAarpy3ku. Kom4ecTBo 3apsAHbIX YCTPOICTB ONpenesieTcs: TpeOOBaHUSIMU
HOpMaTUBHBIX JO0KyMeHTOB (CTO u mp.) KOHKPETHOM 00J1aCTH SHEPTETUKH, HO, KaK MPABUIIO, ITO

JIBa YCTPOWCTBA HAa OJJHY aKKyMYJISITOPHYIO OaTapero.

9.4 JIns 3apsana Ab u nutanus Harpy3ku npuMmensitotTes nsa 311V paboTaronmx
napauienasHo B pexxume 100% pesepBupoBanus. Kaxmnoe 3ITY nomkHO obecnieunBaTh TOK 3apsiaa
Ab. Homunanehsiii Tok 3I1Y onpenensercs kak cymMMa MakCUMalbHOIO TOKa 3apsiia Ab u Toka

noTpebIeHUs TOCTOSTHHON HArpy3K0il B HOPMalIbHOM peXHMe paboThI:
I3ny =[a6 + IHar;
rue:
I3sny - pacuernsriii Tok 311Y;
[a0 — makcumanpHBIH TOK 3apsiaa Ab;
[Har - ycTaHOBUBIIUICS TOK, MOTPEOISIEMbIN B HOPMAIILHOM PEXKHIME.

MaxkcuManbHbIN TOK 3apsaaa Ab B COOTBETCTBUH ¢ PEKOMEHIAIUSAMU IPOU3BOAUTENCH
aKKyMYJISITOpHBIX Oatapeit He qospkeH npesbiats (0,1-0,3)*C10 (C10 —sto emxocth Ab mipu 10

yacoBoM paspsizae 10 1,8 B/an. u npu temmnepatype +20°C).

9.5 lns akKyMYJIATOPHBIX OaTapeil y KOTOPBIX 3JI€MEHTHI pa3JiesieHbl Ha OCHOBHBIC U
JIOTIOJTHUTEIIBHBIE («XBOCTOBBIEY») HEOOXOIUMO PUMEHSTh ABYXKaHAJIbHBIC 3apsAHbIE YCTPONUCTBA,
y KOTOPBIX OCHOBHOW KaHAJT 3apsKaeT OCHOBHBIE DJIEMEHTHI U ITUTAET OCHOBHYIO TIOCTOSTHHYTO
Harpy3Ky, a JOTIOJIHUTEIbHBIA KaHaJ, C MEHBIINM BBIXOJAHBIM HAIIPSHKEHUEM U MOIIHOCTHIO

obecnieynBaeT 3apsAa JOMMOJIHUTCIIbHBIX 3JIEMCHTOB. MOIIHOCTh AOIOJHUTEIFHOIO KaHajla O KHA
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HO3BOJIATH 00ECIIEUNBATh TOJIBKO 3apsij JOMOJHUTEIbHBIX AIEMEHTOB, T.K. HArpy3Ka
MOJKJIIOUYEHHAst K HUM paboTaeT, Kak MpaBuIio, B UMITYJIbCHOM peKUMe (KaTYIIKH

AJIEKTPOMAarHUTOB BBIKJIIOUATEINEH ).

9.6 ]l Bcex COBpEMEHHBIX aKKyMYJIATOPHBIX OaTtapeid Heooxoaumo BeiOupaTh 31V ¢

GbyHKIIMEeH TepMOKOMITEHCAIIMH HanpshKeHUs nmoazapsaa (utepa «T» B 0003HaUeHUN).

9.7 3I1Y ¢ ecTeCTBEHHBIM OXJIAXKJICHUEM CHUIIOBOM YacTH TPeOYIOT MEHBIIIEro 00beMa
o0ciry>)xuBaHus1, 00Jee HaIeKHBI K MOTYT pabOTaTh MPHU BHICOKOM CTETICHU 3arpsi3HEHUS

OKpPYKaroIllen CpeIbl.

3IIY ¢ NPpUHYIUTCIbHBIM OXJIAXKIACHUCM UMCIOT 0oJsiee KOMITAKTHEIE PasMCPbl U MCHBIITYIO

Maccy, HO TpeOyIOT OoJbiero oobemMa 00CIyKUBaHHUS.
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10. F'apaHTHH U3rOTOBUTEJIA

10.1 IpeanpusiTre-U3roTOBUTENh TAPAHTUPYET COOTBETCTBHE KayecTBa PabOThl YCTPOWCTBA
TpeOOBaHUSIM TEXHUUYECKUX YCIIOBUM TVY3430-001-24335774-2014 o 3IY  u
TY3430-001-24335774-2014 nna 3IIYA mnpu coOmogeHun mnotpeduteneM TpeOOBaHUM,
NPUBEJCHHBIX B  JKCIUTyaTallAOHHOW JOKYMEHTAllMM, W TPH  COOJIOACHUU  YCIOBHMA

TPAHCIIOPTHUPOBAHUSA, XPaHCHHU A, MOHTAXKa, HAJIAAKW U SKCIINIyaTallH.

10.2 'apanTHIHBIA CPOK SKCIUTyaTallud YCTPOWCTBA YCTaHABIMBACTCA TPU TO/AA CO JHSA

BBO/Ia B 3KCILTyaTallHuio.

10.3 IN'apanTHitHBIN CPOK MCUHCISETCS CO AHS BBOJA yCTPOWCTBA B IKCILTyaTalldio, HO HE

Oonee 3 1€t co JHs U3IrOTOBJICHUA.

10.4 T'apanTHifHbBIE CPOKH XpaHEHUS W OKCIUTyaTallkd Ha KOMIUICKTYIOUIHE W3CIIHs
JOJKHBl COOTBETCTBOBATH TPEeOOBaHUSIM HOPMATUBHOM, TEXHUYECKOW M CONPOBOAUTEIHHOU

AOKYMCHTallun HpeﬂHpHHTHﬁ-HZ’»F OTOBHUTEIICH.

10.5 [IpennpusTHe-U3roTOBUTENL 00S3yeTcss B TEUYEHHE TapaHTUHHOTO CpoKa IO
TpeOOBAHUIO TOTPEOUTENISI MPOU3BOAUTH MOCTABKY 3a CUET M3TOTOBUTENS BBIMICAIINX W3 CTPOS

3JIEMEHTOB IIOCTABICHHOTO 000PYA0BaHMUS.

10.6 IlpeanpusiTre-U3roToBUTENs 0053yeTcs B T€UEHHE CPOKa CIIyKObl 000pyAOBaHMUS, 110
TpeOOBaHUIO MOTPEOUTEINIs, TNPOU3BOAMTH TIIOCTABKY BBIMEAIMIUX U3 CTPOS DJIEMEHTOB IO

OTACJIBHBIM JOTOBOpaM.

10.7 IlpeanpusiTue-U3roTOBUTENh 00s3yeTCss B TEUEHHE CpPOKa CIYXKObI 000pYyHOBaHUS
o0ecrneynTh XpaHeHHE MOAJMHHUKOB KOHCTPYKTOPCKOW M SKCILTyaTallMOHHOM JOKyMEHTAIlMM Ha

HCTO.
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IIpunoxenue A. Cxema npuHuunuajbHas meadga 3I1Y u 3IIYA
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IIpunoxenue b. Cxemsbl BHemHux coequnennii 3ITY u 3IIYA
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IIpunoxenue B. ®opmsl onpocHbIx auctoB 3ITY u 3ITYA

3axa3unk (Opranu3anms)

Anpec:

@& .1.0O. ucnogHHATEIS, JOHKHOCTD
KonTakrasie Tenedonsl, E-mail
HaumenoBanne o0bekTa

Anpec ob6bekTa

B.1 ®opwma onpocHoro mucta 3I1Y

IMoamuce
Jlata

MII

HammeHnoBanue mapaMerpa

| Tpeoyercsa (OTBETHI 3aKa39HKA)

Bxognbie mapamMeTpsl

Kanau 1 Kanau 2
KomidecTBO BBOIOB OT CETH, IIT | (crammapr) [ ]2 [ 11 (crammapr) 12
Komgectso (a3, mr 11 L] 3 (craHnapT)D 1 L3 (cTanmapr)
Hanpsoxerne (museiinoe), B 1220 U 380 (crammapn| J~220 [ 1380 (cranmapr)
BbixogHbIC IApaAMETPhI
BerxoxHo# TOK, A (16, 25, 40, 63, 80, 100, 125, 160, 200,
250, 320, 400, 500, 630, 800, 1000, 1200)
BrixomHoe HanpsbkeHue, B (24, 48, 110, 220)
Cuenuajbabie QyHKIHH
TepMOKOMITEHCAIHS HATPSDKCHUS MOA3apAaa na (CTaHaapr) [ ] fer [ ] pit:] [ mer
OrpaHudeHue Toka 3apsna Ab Ja (CTaHmapT) [] HET [ ] Ja [] HET
Pexymepanus JHEPT U aKKyMYJISTOPA B CETh I [ I rer
Ynpasienue BeHTHIBILMEH noMeneHus Ab na (CTaHmapr) [ mer
/Tmaa xabens ot 3ITY mo Ab (TepMonmaTank), M
ITapameTpbl MOHUTOPHHTIA
Hamraue cuctemsl MoHUTOpHHTA 1 CBsi3n ¢ ACYTII [ | Ila [] Her
MuTepdetic cesazu ¢ ACYTII ] RS-485 L Ethernet
Pagnokanan GSM
[Tporoxon oomena ¢ ACYTII n Modbus RTU % Modbus TCP
M3BK60870-5-104 MDBK61850

AxkymyJisitopHasi 6arapes (Pazgen He 00s3aTenbHBIHN K 3an0nHEeHII0. MH(DOpMAanyst st CBEACHS)

Tun u mpoussoautens Ab

[Emkxocte AB, Au

IK01-BO 2-X BOJIBTOBBIX 3JICMEHTOB, IIT

Pasmemerne Ab P —— (s wkady
KoHCTPYKTHBHBIE TApAMETPbI
Ctenenb 3amutel (IP31...1P54) [ | IP31 (cranmapr) D Hnoe
BricoTa
I'abaputHble pasMepsl, MM [[ITupuna
['my6uHa
[Toxson kabest u Crusy (cTaHmapr) [] Caepxy

JlonoTHATEIbHbIE HAPAMETPhI

Haraue o6orpesa

|D Ja L] Her

JlonoJIHATEIbHBIE TPEOOBAHNUSA




B.2

3axa3unk (Opranu3anms)

Anpec:

@& .1.0O. ucnoaHUTEIS, JOTHKHOCTD
KonTakrasie Tenedonsl, E-mail
HaumenoBanne o0bekTa

Anpec ob6bekTa

IToamuce

Jlata

®dopma onpocHoro smcra 3[TYA

MII

HaumenoBanue napamerpa

Tpeoyercsa (OTBETHI 3aKa39HKA)

Bxognbie mapamMerpsl

Kanaa 1 Kanan 2
[Komm4ecTBO BBOJIOB OT CETH, LT 1 (cranaapr) [ ]2 [ 11 (cTarmapT) [ 12
Komgectso (a3, mr 11 3 (CTaHI[apT)D 1 L3 (cTanmapr)
Hanpsoxerne (museiinoe), B 1220 U 380 (crammapn| J~220  [1~380 (cranmapr)
BbixogHbIe IApPaAMETPHI
BeixomHo# TOK, A (16, 25, 40, 63, 80, 100, 125, 160, 200,
250, 320, 400, 500, 630, 800, 1000, 1200)
BrixomgHoe HanpsbkeHue, B (24, 48, 110, 220)
Cuenuajibabie QyHKIHH
TepMOKOMHeHcaHI/Iﬂ HaOpsDKCHUA TOA3apsiaa na (CTaHI[apT) l:l HET D na D HET
OrpanudeHue Toka 3apsina Ab na (CTaHgapT) [ mer [ ] za [ mer
Pekymeparusi SJHEPTUU AKKYMYJISITOpPa B CETh L] ma [ ser
YnpasneHue BeHTHIBINUEH TomemeHust Ab na (CTaHmapT) |:| HET
/Trmaa xabens ot 3ITY mo Ab (TepMonmaTdnk), M
ITapameTpbl MOHUTOPHHTIA
Hamraue cuctemsl MoHUTOpHHATA 1 CBsi3n ¢ ACYTII [ | Ila [] Her
MuTepdetic cesasu ¢ ACYTII n RS-485 = Ethernet
Pagnokxanan GSM
ITpoToxon odmena ¢ ACYTII n Modbus RTU % Modbus TCP
M3K60870-5-104 M3K61850

AxkymyJisiTopHasi 6arapes (Pazgen He 00s3aTeNbHBIN K 3an0HEHIIO. MH(DOpMAanyst 11t CBEACHS)

Tun u mpoussoautens Ab

[Emkxocte AB, Au

IK01-BO 2-X BOJIBTOBBIX JICMEHTOB, IIT

Pazmemenue Ab H HA CTEJUIAKAX [ s mkady
KoHCTPYKTHBHBIE TapaAMETPhI
Ctenenb 3amutel (IP31...1P54) | IP31 (craHmapr) [] Hnoe
BricoTa
I'abaputHble pasMmepsl, MM [[ITupuHa
['my6uHa
[Toxson kabesst H Cru3sy (cTaHmapr) [] Caepxy

JlonoJIHNTEILHBIC HAPAMETPBI

Haiaue o6orpesa

|D Ha

L] Her

JlonosiHUTEIBHBbIEC TPEOOBAHNS




IIpunoxenue I'. Ctanpaprabie ncnojHenus 3I1Y u 3IIYA

Tabmuna I'.1 Crangaptasie ucnonnenus 311V ¢ eCTECTBEHHBIM OXJIKICHUEM

Kanan 1 Kanan 2
= =
o 2} < Ef e m < Ef
Tun % B ; E g B ; E Iabapurer BxIIxT,
AR "
= | D = E | =2 | D = =
= =
3I1Y-3.220.25T- 3 220 | 25 T 220 | 25 T 2100x800x600
-3.220.25T
311Y-3.220.25TO- 3 220 | 25 TO 220 | 25 TO | 2100x800x600
-3.220.25TO
311Y-3.220.40T- 3 220 | 40 T 220 | 40 T 2100x800x600
-3.220.40T
311Y-3.220.40TO- 3 220 | 40 TO 220 | 40 TO | 2100x800x600
-3.220.40TO
311Y-3.220.25TO 3 220 | 25 TO 2100x600x600
311Y-3.220.40TO 3 220 | 40 TO 2100x600x600
311Y-3.220.63TO 3 220 | 63 TO 2100x600x600
311Y-3.220.80TO 3 220 | 80 TO 2100x600x600
311Y-3.220.100TO 3 220 | 100 TO 2100x600x600
311Y-3.220.160TO 3 220 | 160 TO 2100x800x800
311Y-3.220.200TO 3 220 | 200 TO 2100x1000x800
311Y-3.220.250TO 3 220 | 250 TO 2100x800x600
(be3 yuera Tpancdopmaropa)
311Y-3.220.320TO 3 220 | 320 TO 2100x800x600
(be3 yuera Tpancdopmaropa)
311Y-3.220.400TO 3 220 | 400 TO 2100x800x800
(be3 yuera Tpancdopmaropa)
311Y-3.220.500TO 3 220 | 500 TO 2100x1000x800
(be3 yyera Tpanchopmaropa)
311Y-3.220.630TO 3 220 | 630 TO 2100x1000x800
(be3 yuera Tpancdopmaropa)
311Y-3.220.800TO 3 220 | 800 TO 2100x1200x800
(be3 yuera Tpancdopmaropa)
311Y-3.220.1000TO 3 220 | 1000 | TO 2100x1600x800
(be3 yuera Tpancdopmaropa)
3I1Y-3.220.1200TO 3 220 | 1200 | TO 2100x2000x800
(be3 yuera TpancdopmaTopa)
311Y-3.220.40TO- 2100x800x600
3.48.25TO 3 220 | 40 TO 48 25 TO
311Y-3.220.63TO- 2100x800x600
3.48.25TO 3 220 | 63 TO 48 25 TO
311Y-3.220.80TO- 2100x800x600
3.48.25TO 3 220 | 80 TO 48 25 TO
311Y-3.220.100TO- 2100x800x600
3.48.40 TO 3 220 | 100 TO 48 40 TO
311Y-3.220.160TO- 2100x1000x800
3.48.40.TO 3 220 | 160 TO 48 40 TO
311Y-3.220.200TO- 2100x1000x800
3.48.63.TO 3 220 | 200 TO 48 63 TO
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Ta6muma I".2— Crannaptabie ucrioaHeHus 3ITY A ¢ eCTECTBEHHBIM OXJIaXKICHUEM

Kanan 1 Kanan 2
= =
sl | < | Elglel<|E
Tun k=) 1 : E | & i | B I'aGaputer BXIIXI', MM
5 Z B 2|5 2| B &
C] m 2 > S| m W ?
< =) i E ||| & =]
S S
¢ ¢
311YA-3.220.25TO 3 220 |25 TO 2100x600x600
311YA-3.220.40TO 3 1220 |40 TO 2100x600x600
311YA-3.220.63TO 3 | 220 |63 TO 2100x600x600
311YA-3.220.80TO 3 | 220 |80 TO 2100x600x600
311YA-3.220.100TO 3 1220 | 100 TO 2100x600x600
311YA-3.220.160TO 3 1220 | 160 TO 2100x800x800
311YA-3.220.200TO 3 | 220 | 200 TO 2100x1000x800
311YA-3.220.250TO 3 1220 | 250 TO 2100x800x600
(be3 ydera Tpancdopmaropa)
311V A-3.220.320TO 3 1220 | 320 TO 2100x800x600
(be3 ydera Tpancdopmaropa)
311YA-3.220.400TO 3 1220 | 400 TO 2100x800x800
(be3 yuera TpancdopmaTopa)
311YA-3.220.500TO 3 1220 | 500 TO 2100x1000x800
(be3 yuera Tpancdopmaropa)
311YA-3.220.630TO 3 1220 | 630 TO 2100x1000x800
(be3 ygera Tpancdopmaropa)
311V A-3.220.800TO 3 1220 | 800 TO 2100x1200x800
(be3 yyera Tpancdopmaropa)
311YA-3.220.1000TO 3 | 220 | 1000 | TO 2100x1600x800
(be3 ydera Tpancdopmaropa)
311YA-3.220.1200TO 3 | 220 | 1200 | TO 2100x2000x800
(be3 yyera Tpancdopmaropa)

IIpumeuanune: Bo3moxkHO0 n3rorosienne 3ITY(3IIYA) ¢ xapakrepucTHKaAMHU

OTJIMYHBIMHU OT YKa3aHHbIX B Ta0uunax I'.1 u I'.2 npuinoxkenus.
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