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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.

PYKOBOJACTBO I10 OKCIIJIYATALLUU

1 OIIMCAHME U PABOTA 3APATHOI'O YCTPOUCTBA.

1.1 Hasunauenue.

1.1.1 3V IpE€aHa3HAuYCHO AJIs1 HHTCIUICKTYAJIbHOI'O 3apsaaa CBUHIOBO-KHUCIOTHBIX (B TOM YUCJIC

U TAroBbIX) U Li-iON akkyMynsTopHbIX Oarapeii (nanee - AB) ¢ HOMUHAIBLHBIM HAIIPSKEHHEM 3apsiia

12/24/36/48 B (onpenensiercs tunom CubAmrep), MaKCHMaabHON crjIoi Toka 3apsaa 120/100/60/50

A COOTBETCTBEHHO.

1.1.2 3V cHabXeHO MmporpaMMHUpYyeMbIM MyJIBTOM yrpabiieHus [IY2, ¢ moMoIipo KOTOpOro

MOJXHO ITPpOU3BCCTHU HaCTPOﬁKH, IMOCMOTPETE TEKYIIHME MOAaHHBIC 3apsalaa, a TaK XKE OIINOKU H

PeaYIPEKICHUS.
1.2 TexHuueckue XapaKTEPUCTHKH.

1.2.1 TexHuueckue XapaKTepUCTHKH 3Y COOTBETCTBYIOT Tadmuiie 1.

Tabauma 1
HaunmenoBanue napamerpa 3HavyeHue

JuanazoH BXOAHOTO HANpsDKEHUS MUTaHus, B ~ 200 + 250
HoMunanbHOe HanpspbkeHue muTanus, B ~ 230
YacToTra HanpspKeHUs: UTaHus, 1’1 45 + 65
BxonHoit k03¢ hUIIMEHT MOIITHOCTH, HE MEHEee 0,92
MakcumanbHas BXOAHast MOIIIHOCTh, B-A 3600
HomunanbsHOe BbixoiHOE Hanpsbkenue 3Y (HanpsbkeHue 3apsiaa), B 12/24/36/48
MakcumanbHas cuia Toka 3apsiaa (12/24/36/48B), A 120/100/60/50
[MukoBas aMIUTUTY/Ia MyJIbCAIIUU BBIXOJHOTO HANpsDKeHUs, He Ooiee, MB 100
I[Tynbcanuu BeixoaHoro ToKa (12/24/36/48), He 60see %, 15/15/5/5
Homunansuerit KT, % 88
YpoBeHb aKkyCTHYECKOTO IlyMa Ha paccTtosiHun 1 M, He Oosiee, nba 60
Hapabotka Ha 0TKa3, 4, HE MEHEE 10000
[MepexonHoe OTKIOHEHHE BBIXOJIHOT'O HANPSDKEHHS TPU cOpoce M Habpoce Harpyskd, He 10
oonee, %
CpenHuii CpoK CITyKOBI, JIET, HE MEHee 5
Bxopgnoii ceTeBoit aBToMaTnueckui Beikirouarens 400 B, tun C, A 20
BeixoaHoii mpenoxpanutens (12/24/36/48B), A 150/150/100/100
v.2.0 16.04.2019 (uskoutgxl 5




3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.

PYKOBOJACTBO I10 OKCIIJIYATALLUU

HaumeHnoBanue napamerpa 3HaucHue

Crabunusanys BBIXOJHOTO HaIpPsKEHHs, %o +0,5
CTabunusaiys BHIXOJAHOTO TOKa, % 1,0
*KonmuecTBO CHTHABHBIX BXOJIOB 3
KonuuectBo nmporpammupyemMsix BeixonoB (pene 1 A, 250 B AC, 1 A, 14 B DC) 2
["abapuTHBIC pa3mMepbl, MM, He Oosee

- 3apsIIHOE YCTPOMCTBO 350x330x175

- IyJIBT YTIPaBJICHUS 100x140x30
Macca, xr, He Gonee 12
YcenoBus 3KCIUTyaTaluu:

- TeMIiepaTtypa okpysaroriero Bosayxa, °C (YXJI4); 1...35

- OTHOCHTENBHAS BIaXXHOCTh BO3/yXa IPpH Temreparype, He 6oiee 25 °C, %. 80

* [IpuMevyanue — yIpaBieHHue curHalbHbIME Bxogamu («I[IporpamMmmupyemsriii Bxon 1 — 3»)

paspe€macTCa TOJBKO C IMOMOIIbKO 3aMbIKaHHA / pa3MbIKaHHs BHCIIHUM CYXMM KOHTAKTOM (T.€.

peJie, ONTPOHOM, KHONKOM, TYMOJEepOM, KJIABHIIHLIM BBIKJIIOYATENEM M T.1.). Ha koHTakTax

KJIEMMbI CUTHAJIBHBIX BXOJIOB MEXKAY «+» M «-» MPUCYTCTBYET HaNpspKeHUe, B quanasoHe ot 12 no
15 B. Harpy3ouHas cnocoOHOCTh KaXJ0ro KaHaja CUTHAJBHOTO BXOJA IO TOKY (BBIXOJHOW TOK
MEX/ly KOHTaKTaMHU KJIEMMBI «+» M «-») OrpaHMuY€H BHYTPEHHUM PE3UCTOPOM U COCTaBISET HE
Oonee
3 MA.

v.2.0 16.04.2019
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

1.2.2 Ilapamerpsl 3apsiia CBHHIIOBO-KHCJIOTHOTO Ab THhNa «CTAHIAPT»,

(mporpaMMHpyeTCsl U3TOTOBUTEIEM) COOTBETCTBYIOT Tabiuuam 2.1, 2.2., cTaguu 3apsijia MpUBEICHbI

Ha pUCYyHKe 4.
Taomuma 2.1
HaunmMmeHoBaHue 1 mapaMeTp CTaauu Tun Ab
GEL AGM FLOODED
HomuHankHOe HanpspkeHue 3apsiaa, B
12 24 12 24 12 24
Hanpsixenue 3apsiga, B 14,7 29,4 15,0 30,0 14,9 29,8
Tox 3apsina, A 0,05-C
2
g Bpewms craauu, MuH 720
g
% Bpems ummysbca, cek 30
=
Bpewms may3sl, cex 90
TemmneparypHras komnerncarusi, MB/°C -24,0 -48,0 -24,0 -48,0 -24,0 -48,0
Hanpsoxenne 3apsina, B 12,0 24,0 12,0 24,0 12,0 24,0
2
g Tox 3apsina, A 0,01-C
E
E Bpewms cragnu, MuH 480
=
Temmneparypras kommnerncaius, MB/°C -18,0 -36,0 - 18,0 -36,0 -18,0 -36,0
Hanpsoxenne 3apsina, B 14,2 28,4 14,5 29,0 14,4 28,8
2
= Tox 3apsina, A 0,15-C 0,20-C 0,10-C
S Bpewms cragnu, MuH 720 540 720
2
TemneparypHas komnencaius, MB/°C -24,0 -48,0 -24,0 -48,0 -24,0 -48,0
E g | Hanpsmxenue sapsna, B 14,2 28,4 14,5 29,0 14,4 28,8
g =
é - Tox 3apsiaa, A* 0,15-C 0,20-C 0,10-C
v.2.0 16.04.2019 (uekontakT 7




3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

HaumenoBanue u napamerp craauu Tun Ab
GEL AGM FLOODED
HomuHanpHOe HampshkeHue 3apsiaa, B
12 24 12 24 12 24
Bpems, mun 720 540 720
TemneparypHas komnencanus, MB/°C -24,0 -48,0 -24,0 -48,0 | -240 | -48,0
Hanpsxenue 3apsia, B 14,2 28,4 14,5 29,0 14,4 28,8
2 Tok 3apsiga, A* 0,15-C 0,20-C 0,10-C
g
é Bpems, Mun 720 540 720
<
;FgMnepaTypHa;I KOMIIEHCAIHS, MB / -240 48,0 _24.0 480 240 480
Hanpsoxenne 3apsina, B - - - - 15,8 31,6
g Tok 3apsina, A* - - - - 0,02-C
§
g Bpewmst, MmuH - - - - 720
=
2
é Bpewms umnynbca, MUH - - - - 15
2
& Bpewms nay3sl, MuH - - - - 15
M
TeMmmneparypHas KOMIIEHCAIHS, MB / i i i i 240 480
°C
Hanpsxenue 3apsnia, B 12,0 24,0 12,0 24,0 12,0 24,0
2 Tok 3apsima, A* 0,01-C
s
jas)
< Bpems, MuH 3
TemmneparypHas komnencamus, MB / °C -18,0 - 36,0 -18,0 -36,0 | -18,0 | -36,0
Hamnpsxenue 3apsga, B 13,4 26,8 13,6 27,2 13,6 27,2
5
g Tok 3apsima, A* 0,01-C
a
Bpewms, Mun be3 orpannueHus no BpeMeHH

v.2.0 16.04.2019
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

HaumenoBanue u napamerp craauu Tun Ab

GEL AGM FLOODED

HomunansHoe HaIps>KEHUE 3apsia, B

12 24 12 24 12 24
Temneparypras komnencanus, MB / °C -18,0 - 36,0 -18,0 -360 | -180 | -36,0
I AB, A 50+800 | 50660 | 50+ 600 20 S0 20+
Mana3oH yCTaHOBKH eMKOCTH AB, A 4 + + +
Y 500 | 1200 | 1000
[ar ycranoBku emxocté AB, A 4 10
**Tok mepexona B bydep / Otkimtouenue 3apsaa, A 0,01-C
9,5+ 19,0 + 9,5+ 19,0 + 9,5+ 19,0 +
Hanpsbkenne Bo300HOBIICHUS 3apsiia, B
12,5 25,0 12,5 25,0 12,5 25,0
[ar peryaupoBKH HATIPSHKEHHST BO30OHOBICHHUSI 01
3apsana, B '
[Iar peryaupoBKH HAIPSHKEHHST BO3OOHOBIICHHS 01
3apsana, B ’
***Temneparypa 3apsjia, Makc., °C +30++50
***TemmepaTypa 3apsa, MuH., °C -10++10
[Tar yctaHOBKM TeMmepaTypsl 3apsaa, °C 1

IIpumeuyanus:

— Toxk 3apsina ykazaH B 109X eMKocTH Ab;

—* - 3HavyeHue TOKa CTaJIui ycTaHaBiauBaeTcs He MeHee 1,0A;

—** - [Ipu ycnoBuu pazpeuienust craguu «bydep», nHade oTkinoueHue 3apsia;
— *¥** _ Temmeparypa 1mo qatduxy Ab.

v.2.0 16.04.2019 CuskoHT1gK] 9




3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
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Tabnuua 2.2
Tun Ab
GEL AGM FLOODED
HanmenoBanne n mapameTpsl CTauu
HomunansHoe HanpsbkeHue 3apsaa, B
36 48 36 48 36 48
Hanpsxenue 3apsaza, B 44,1 58,8 45,0 60,0 44,7 59,6
- Toxk 3apsmga, A* 0,05-C
=
ﬁ Bpewmst, mun 720
3
= Bpems UMITyIbca, ceK 30
>
Q
= Bpems naysbl, cex 90
OTng[epaTypHa.;{ KOMIICHCAIYs, MB / -72.0 - 96,0 72,0 - 96,0 _72,0 - 96,0
Hamnpsokenue 3apsna, B 36,0 48,0 36,0 48,0 36,0 48,0
2
5 Toxk 3apsina, A* 0,01-C
=
= B 480
= peMsi, MHH
m
<
= TemmnepaTypHast KomreHcanusi, MB /
= oc -54,0 -72,0 -54,0 -72,0 -54,0 -72,0
» Hanpsxenue 3apsza, B 42,6 56,8 43,5 58,0 43,2 57,6
o
[
= Tox 3apsima, A* 0,15-C 0,20-C 0,10-C
3
jan)
= Bpews, MiH 720 540 720
e
3 TemmneparypHast komreHcamus, MB /
2 o patyp o -720 -960 |-720 | -960 |-720 | -960
Hanpsxenue 3apszaa, B 42,6 56,8 43,5 58,0 43,2 57,6
E Tok 3apsazma, A* 0,15-C 0,20-C 0,10-C
=
7
% Bpewmsi, Mun 720 540 720
Q
2
TeMnepatypHas KOMIEHCAIH, MB / - 72,0 - 96,0 -72,0 - 96,0 - 12,0 - 96,0
°C
v.2.0 16.04.2019 <MBI§OHTQK| 10




3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

Tun Ab
GEL AGM FLOODED
HanmenoBanne n mapameTpsl CTaauu
HomunansHoe HanpsbkeHue 3apsjaa, B
36 48 36 48 36 48
Hamnpsbxenwue 3apsina, B - - - - 47,4 63,2
=
% Tok 3apsiga, A* - - - - 0,02-C
o]
=
= Bpemsi, MuH - - - - 720
=
<
;E Bpems ummnysbca, MUH - - - - 15
=
jany
‘:é Bpems mayssl, MUH - - - - 15
=
= T B/
eMIepaTypHasi KOMIICHCAUs, M ) i i i 72,0 -96.0
°C
Hanpsoxenue 3apsana, B 36,0 48,0 36,0 48,0 36,0 48,0
% Tok 3apsiga, A* 0,01-C 0,02-C
<
E Bpewmst, Mmun 3
TemnepaTypHas KommeHcanus, MB / °C -54,0 -72,0 -54,0 -72,0 -54,0 -72,0
Hanpsokenue 3apsna, B 40,2 53,6 40,8 54,4 40,8 54,4
& Tox 3apsinga, A* 0,01-C 0,02-C
4
) Bpewms, mun bes orpannuenus no BpeMeH!
TemmnepaTypHas kKommeHcanus, MB / °C -54,0 -72,0 -54,0 -72,0 -54,0 -72,0
50+
Juana3oH ycraHOBKH eMKocTd AB, A 4 50 +400 50+330 | 50+300 |50+250|50+600 500
Iar ycranoBku emxocta Ab, A 4 10
**Tok nepexoza B bydep / OtkmroueHue 3apsga, A 0,01-C
38,0 + 38,0 + 28,5 + 38,0 +
H 9 ,B 28,5+ 37,5 ’ 28,5+375] ° ’ ’
anpspKeHUe BO30OHOBIICHUS 3apsiia 50,0 50,0 a75 50,0
[lar peryaupoBKU HalpsKeHUS BO3OOHOBJIEHUS 3apsiia, B 01
***Temmeparypa 3apsiaa, Makc., °C +30...+50
v.2.0 16.04.2019 (MBISOH'I'QKI 11




3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

Tun Ab

GEL AGM FLOODED

HawnmenoBanue u napaMeTpbl CTaIlun

HomunansHoe HanpsbkeHue 3apsjaa, B

36 48 36 48 36 48

***Temmeparypa 3apsia, Mut., °C -10...+10

Iar ycraHOBKM TeMIepaTypsl 3apsia, °C 1

IIpumeuanus:
— * - 3HaveHNe TOKa CTa/Inil ycTaHaBIuBaceTcs He MeHee 1,0A;
— ** _TIpu ycnoBuu paspeienus craauu «bydepy, vHaYe OTKIIOUEHUE 3apsaa;

— ** - Temmepatypa 1o gaTauky Ab -

v.2.0 16.04.2019 CuskoHT1gK] 12
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

1.2.3 Ilapamerpsr 3apsga cBuHIOBO-kucioTHoro Ab  Tunma  «I1IOJIb3OBATEJIby
(mporpammupyeTcsi Toyb30BaTesieM 1Mo ycTaHoBieHHoi mnporpamme "USFACID"), cooTBeTCTBYIOT
tabnuie 3, cTaauu 3apsja NpUBEJICHBI HA PUCYHKE 4.

Tabmuma 3

HomunanbHoe HanpspkeHue 3apsana, B
HanmenoBanue u napamerpsl

craguu

12 24 36 48

Hanp;[)KeH]/[e 3apsiza, B 10,0 +17,0 20,0 +34,0 30,0 +51,0 40,0 +68,0

Toxk 3apsna, A 1,0 + 80,0 1,0 + 40,0

Iar perynupoBku TOKa 10

3apsaa, A

Bpewms, MuH 10 +4320

IIar ycTaHOBKM BPEMEHH, 10
MHH

Bpems ummyibca, cexk 15+80

JECYJIbOATALIMA

*Bpemst mays3bl, cexk 15 +240

[Iar ycraHOBKM BpeMeH! 1
ImyJbca U nay3bl, CEK

Temneparypras 0..-36 0..-72 0..-108 0..-144

komiencanus, MB / °C

Hanpsxenue 3apsza, B 10,0 17,0 20,0 34,0 30,0 +51,0 40,0 ~ 64,0

Tok 3apsana, A 1,0 +120,0 1,0 +100,0 1,0 + 60,0 1,0 +50,0

Iar perynupoBku TOka 10

3apsana, A

Bpewmst, mun 30 +480

TIJIABHBIU CTAPT

[Tar ycTraHOBKM BpeMeHH, 10
MUH

TemmnepaTypHast 0...-144
0..-36 0..-72 0 ...-108

komrencanust, MB / °C

v.2.0 16.04.2019 CuskoHT1gK] 14



3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

HawnmenoBanue u napaMeTpbl

craguu

HomunansHoe HanpsbkeHue 3apsjaa, B

12

24

36

48

Hanpsoxenue 3apsana, B

10,0 = 17,0

20,0 34,0

30,0 +51,0

40,0 + 64,0

Toxk 3apsana, A

1,0 = 120,0

1,0 +100,0

1,0 = 60,0

1,0 +50,0

[ar perynupoBKu TOKa

3apsna, A

1,0

Bpewms, mun

30 +960

[NOCTOSAHHBIN TOK

IIar ycTaHOBKM BPEMEHH,
MUH

10

TemnepaTypHas

komnencanusi, MB/°C

0..-36

0...-72

0 ..-108

0..-144

Hanpsoxenue 3apsana, B

10,0 +17,0

20,0 + 34,0

30,0 +51,0

40,0 + 64,0

MaxkcumaabHBIA TOK
3apsga, A

1,0 +120,0

1,0 +100,0

1,0 = 60,0

1,0 +50,0

llar peryaupoBKy ToKa
3apsga, A

1,0

Bpewms, mun

ABCOPBLIMS

30 +960

IIIar ycTaHOBKM BPEMEHH,
MHH

10

Temnepatypnas

komnencanusi, MB /°C

0..-36

0..-72

0 ..-108

0...-144

Hampsokenue 3apsana, B

10,0 +17,0

20,0 34,0

30,0 +~51,0

40,0 ~ 64,0

Toxk 3apsana, A

1,0+120,0

1,0 +100,0

1,0 = 60,0

1,0 +50,0

Bpewmsi, mun

30 +960

Bpems ummysnbca, MUH

1+30

**Bpemst nay3sl, MUH

BBIPABHUBAIOIINUN 3APAA

Temnepatypnas

kommeHcarnus, MmB / °C

0 ...-108

0...-144

v.2.0 16.04.2019
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

HawnmenoBanue u napaMeTpbl

craguu

HomunansHoe HanpsbkeHue 3apsjaa, B

12

24

36

48

Hanpsoxenue 3apsana, B

10,0 = 17,0

20,0 34,0

30,0 +51,0

40,0 + 64,0

Toxk 3apsana, A

1,0 = 120,0

1,0 +100,0

1,0 = 60,0

1,0 +50,0

[ar perynupoBKu TOKa
3apsna, A

1,0

AHAJIU3

Bpewms, mun

1+120

IIar ycTaHOBKM BPEMEHH,
MUH

TemnepaTypHas

komiiencanus, MB / °C

0..-360

0...-72,0

0 ..-108

0..-144

Hanpsoxenue 3apsana, B

10,0 +17,0

20,0 + 34,0

30,0 +51,0

40,0 + 64,0

Toxk 3apsna, A

1,0 +120,0

1,0 +100,0

1,0 = 60,0

1,0 +50,0

[ar perynupoBKu TOKa
3apsga, A

1,0

BY®EP

Bpewms1, mun

Be3 orpanuuenus 1o BpeMenu (IIOCTOSHHO), 30 + 1440

IIIar ycTaHOBKM BpEMEHH,
MUH

10

TemnepaTypHas

kommeHncanus, MB / °C

0 ..-108

0...-144

[Iar ycraHOBKHM TeMIlepaTypHOH

kommencanuu, MB / °C

***Tok nepexona B bydep /
OTtkiroueHue 3apsaa, A

1,0+(Tok oTkmroueHus 3apsina-1,0) (e menee 1,0)

[ar perynupoBku TOKa
OTKITIOUEHUS, A

1,0

Hanpspkenue Bo30OHOBIEHUS
3apsna, B

9,5+12,5

19,0 = 25,0

28,5+375

38,0 ~50,0

[ar perynupoBku HanpsixkeHus, B

0,1

****Temmeparypa 3apsia, Makc.,
°C

+30...

v.2.0 16.04.2019
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

HomunansHoe HanpsbkeHue 3apsjaa, B
Haunmenoanue u napamerpsl

craguu

12 24 36 48

****Temreparypa 3apsjaa, MuH., °C -10...+10

[Iar ycTaHOBKH TEMIEPATYPEI

3apsina, °C

IIpumeuanus:
—*- Bpewmst may3bl 3a71aeTcsl Kak COOTHOLIEHHE OT BpeMeHH uMmyibea: t,=t, + 3 t,;
—**- [1pu BIOOpE BpeMeHH Nay3bl paBHOU (0 MUH., BRIPaBHUBAIOLIUH 3apsaa OyAeT MPOU3BEIeH TOCTOSHHBIM TOKOM,

—***- [Ipu ycnoBuu paspeunieHus craauu «bydepy, nHade oTKIIOUCHUE 3apsiaa

—**** - TemmepaTypa 1o gaTduky Ab.

1.2.4 TIlapametpsl 3apsana cBUHIIOBO-KucIOTHOrO TsaAroBoro Ab tuma «I[IOJIb3OBATEJIb»
(mporpammupyeTcsi moiib3oBareieM 1o ycraHoBieHHOW mporpamme "USITRAC"), cooTBETCTBYIOT
Tabnuie 4, ctaauu 3apsijaa IpUBEACHBI HA PUCYHKE 5.

Tabmnuua 4
HomunanbHoe HanpspkeHue 3apsana, B
HaumenoBanme u mapameTpsl cTauu
12 24 36 48
Hanpxn(e}me 3apA/a, B 10,0 +17,0 20,0 +34,0 30,0 +51,0 40,0 +68,0
Tok 3apsiia, A 5+120 5+100 1,0 + 60,0 1,0 +50,0
=
E [ar peryiupoBKH TOKa 10
< 1]
o) 3apsaa, A
=
@)
5 Bpewms, Mmun 30+~ 960
@)
5 I
S ar yCTaHOBKH 10
BpPEMECHH, MUH
Temmeparypras 0..-36 0..-72 0 ..-108 0..-144
kommeHcanus, MB/°C

v.2.0 16.04.2019 CuskoHT1gK] 17



3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.

PYKOBOJACTBO I10 OKCIIJIYATALLUU

HawnmenoBanue u napaMeTpbl CTaIlun

HomunansHoe HanpsbkeHue 3apsjaa, B

12 24 36 48
Hanpsoxenue 3apsina, B 10,0 +17,0 20,0 + 34,0 30,0 +51,0 40,0 + 68,0
Tok 3apsina, A 1,0 +30,0
[lar peryaupoBKH TOKa 1
3apsza, A
=
= Bpewmsi, MuH 30 + 480
<
o™
= IIar ycTaHOBKU
2 10
an BPEMEHU, MMH
=2
=
é TemnepaTtypHas
S 0..-36 0...-72 0 ...-108 0...-144
= kommencauus, MB / °C
HaHpSDKCHI/IC 3apsja, B 10,0 +17,0 20,0 +34,0 30,0 +51,0 40,0 +68,0
Tok 3apsiaa, A 1,0+10,0
[lar peryaupoBKH TOKa 10
3apsna, A ’
o be3 orpannuenus
E 10 BPEMEHU
” Bpemsi, MUH )
& (mocTostHHO), 30 +
1440
[ar ycTaHOBKH 10
BPEMEHH, MUH
Teuneparypras 0..-36 0..-72 0 ...-108 0...-144
kommneHncauus, MB / °C
Hanpsoxenue Bo3o0HOBIIEHHS 3apsiaa, B 9,5+12,5 19,0 + 25,0 28,5+375 38,0 +50,0
[Iar ycTaHoBKM TeMIiepaTypHOIl KOMIIEHCalllH,
MB /°C
[Tar perymupoBKU HaNPSDKEHHS
BO300HOBIICHHS 3apsaa, B
*Temmeparypa 3apsza, Makc., °C +30...+50
*TemnepaTypa 3apsiaa, MuH., °C -10...+10

[ar ycranoBkM TeMneparypsl 3apsiaa, °C

[Ipumeuanus: *-Temneparypano natuuky Ab.

v.2.0 16.04.2019
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3APATHOE YCTPOUCTBO UHTEJUVIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.

PYKOBOJACTBO I10 OKCIIJIYATALLUU
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

1.2.5 TIlapamerpsi 3apsaa Li-ion AB (mporpamMmupyeTcs MMojib30BaTeaeM 0 yCTaHOBJICHHOM

nporpamme "USrLi"), cooTBeTCTBYIOT TabmuIle 5, ctajuu 3apsiia MPUBEICHBI HA PUCYHKE 5.

Tab6muna 5

Hanpsoxenue 3apsna, B
HaumenoBanue napamerpa

12 24 36 48

Hanp;m(eHHe 3apsaa, B 10,0 +17,0 20,0 +34,0 30,0 +51,0 40,0 +68,0

[lar perymupoBKH HaIpsKEHHS 01

3apsja, B

Toxk 3apsana, A 5,0 +120,0 5,0 +~100,0 1,0 + 60,0 1,0 + 50,0

ToK MOHIGKERHOTO 3apiza 5,0+ 120,0 5,0+ 100,0 1,0 + 60,0 1,0 + 50,0
(banancupoBka), A

[ar perynmupoBku ToKa 3apsiaa, A 1,0

Hanpspkenue 6ydepHoro 3apsaa, B 10,0 + 15,0 20,0 + 30,0 30,0 +51,0 40,0 +~ 68,0

*Tok Gy(epHOro pexxuMa 3apsjaa, A 1,0 +8,0 1+5

Bpews Gy¢epHoro pexuma sapsna, Be3 orpannuenus o BpemMenu (ITOCTOSHHO), 30 + 1440

MUH

llar ycTaHOBKH BpeMeHU OydepHOro 6
peKuMa 3apsaaa, MHH

**TOK OTKIFOYECHHS 3apsnaa, A 1,0 - (IHOHmK, 3apsana 110)

[ar perynupoBku TOKa 1
OTKITIOUEHUS, A

HamnpspkeHne Bo300HOBIEHNUS 3apsiia,

B 9,5+12,5 19,0 +25,0 28,5+375 38,0 +50,0

[lar perymupoBKH HaIPsKEHUS 01

B0300HOBIICHN 3apsiaa, B

Bpewms 3apsna, u 0,5+24,0

IIar ycTaHOBKM BpeMEHH 3apsja, 4 01

TemmnepaTypa oTkimoueHus 3apsia, °C 30,0 + 60,0

Temneparypa 3apsiaa, MuH., °C -10 ... +10
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.

PYKOBOJACTBO I10 OKCIIJIYATALLUU

HawnmenoBanue napamMeTpa

Hanpsoxenue 3apsina, B

12

24

36

48

Ilar peryaupoBKH TeMIEPaTyphl
OTKIIIOUEeHHMs 3apsaaa, °C

IIpumeuyanus:

—* - Tok GydepHOro pexuma 3apsiia OrpaHHuYSH TOKOM MOHIKEHHOTO 3apsiia ¥ He MOXKeT ObITh 3anaH OoJpire 8 A mus CubAmmep

12/24; 5A — nns CubAmmnep 36/48

— ** _ [Ipumep: ToK MOHMKEHHOT! ST HCHPOBK: = JICIOBATEIFHO TOK OTKITIOUCHHUS 3apsiia MOXKH
**_ 11 ep: Tok mo €HHOro 3apsja (6anancuposka) lnommk 3apana = 10 A, ciesoBaTenbHO TOK OTKIIOUE 3apsiia MOKHO

3a7aTh B quamazone: 1,0 + 9,0 A.
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU
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Cocras 3V.

- 3apsSaHOE YCTPOWCTBO;

- mynabT ynpasieHus [1Y2;

- JaT4uK Temneparypsl Ab;

- OKTyT Juid noakntoueHus Ab;

- 3arlyllika JaT4yvKa HanpsbkeHus Ab;

- OTBCTHBIC YaCTU Ha pPa3bCMbI ((HpOFpaMMI/IpyeMBIC BXOAbI» H <<Hp0FpaMMI/IpyeMBIC

BBIXOABI».
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3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

1.3 VYcrpoiicTBo U paboTa 3apsIHOTO YCTPOMCTRA.
1.3.1 Ilpunuun neicraus.

3Y COCTOMT W3 TaJbBaHMYECKH PAa3BA3aHHOT'O BBICOKOYACTOTHOTO CETEBOTO IMPEeoOpa3zoBaTeIs
YacTOTbl € KOPPEKTOpPOM  KO3(p@HUMEHTa  MOIIHOCTH. YIpaBieHHe Ipeodpa3oBareneM
ocyectsisieTcs ¢ nomoipto MM koHTposiepa 1 MUKponpoLueccopa.

[locne BkIIOYEHHS BXOJHOTO aBTOMATMYECKOro BhIKIIOUaTenst 3Y 3alycKaeT pexuM
CaMOJIMarHOCTUKH. B 3TOM pexume ONpeAeNsitoTcs MNpaBUIbHOCTh mojakmoueHus 3Y k AD,
COOTBETCTBHUE MOAKIIOUEHHONH ADB 1Mo HampspkeHUIo BhIOpaHHBIM HacTpoiikam B I1Y2, BHyTpeHHsS u
BHEUIHAS TEMIIEpaTyphl, HaIW4ME AAaT4yuKa Temmeparypel Ab, cereBoe HanpshKeHHME, TeKyllee
Hanpsbkenue Ab u cocrosaue Bxona «IIporpammupyemsiii BXoa 3».

Jlia paspeuieHusl 3apsja CBUHIIOBO-KUCIOTHOW Ab HE00XO0AMMO YCTaHOBHUTH 3aryIylIKy B
«IporpammupyeMblii BXOI 3.

B cnydae BeiOOpa mpomecca 3apsga Li-ion  AB, 3V onpenenser COCTOSHHE BXOIOB
«[Iporpammupyemsrii Bxox 1 —3» (BXOABI CUTHAIOB CUCTEMbI KOHTPOJS W ympaBieHusi Ab — nanee
CKYVY AB, cMm. pucyHok 1).

[Tepen Tem, Kak BKJIIOYUTH 3apsij, HE00X0aAUMO BbIOpaTh Hanpspkenue Ab, Tun Ab n emxocTh
Ab (1 cBUHLIOBO-KUCIOTHBIX ADB), B COOTBETCTBUM C PEKOMEHJI0BaHHBIMM IapameTpamu (GpupMoin
msroropurenieM Ab.  Jlanee HeoOxomumo  co3mate  mpodwib  3apsga, T..  BBIOpaTh
(BKJIFOUUTH/OTKITFOUNTH) HEOOXOMMbIe CTAINM 3apsia M 334aTh WX mapamerpsl. Jlanee HeoOXoaumo
3a7]aTh TOK OTKJIFOYEHMS 3apsi/ia MU HalpshHKeHHE BO3OOHOBIIEHHUS 3apsi/ia — YPOBEHb HAIPSDKEHUS, U
KOTOpOM Mpotiecc 3apsia Ab nmoBropsiercs. 3aTeM cOXpaHUTh BEIOpaHHBIE HACTPOIMKH.

B npouiecce coxpaneHus HacTpoeK OHM OyayT nepenansl B 3Y U, €Ciii, HaCTPOHKU N3MEHUIIHCD,

OyJIeT OCYIIECTBIEHA UX 3aMMCh B SHEPTOHE3aBUCUMON TamMsTu 3Y.

BHUMAHMUME! Hactpoiiku mnapameTpoB 3apsaa Ab JTOMKHBI OBITH OCYIIECTBJIEHBI /0

BKJIFOUCHUS 3apsa. B mponecce 3apsaaa Ab ocHOBHBIC HaCTpOﬁKH HCOOCTYIIHBI.

Bxomtouenue 3apsiia OCyIIeCTBISETCS ¢ KHOIKH, PACIIOIOKEHHON Ha JIMIIEBOW MaHeNlu mpudopa.
ATNbTEepHAaTUBHO, BKIIIOUEHHUE 3apsia BOZMOXKHO 1o koMaH/e ¢ [1Y2 npu ycTaHOBKE COOTBETCTBYIOLIUX

pa3pceuiaronmx HaCTpOCK.

Ecnu Het 3ampeToB u 3apsij BKJIIOYEH, TO 3Y HaunHaeT npouecc nuarHoctuku Ab. [lanee 3Y
ABTOMATUYECKU OCYHIECTBUT 3apsaa Ab co cragusmMu u mapamerpamMu 3apsja, COXpaHEHHBIMU B
SHEproHe3aBUCUMON namaTH 3Y.ycraHoBiieHHbIMHU ¢ [TynpTa ynpasnenns [1Y2.

[lepexon Mexay cTaausIMM OCYLIECTBISETCS MO TOKY, IO HANpPSDKEHUIO, MO0 BPEMEHU M IO
COCTOSIHUIO CUTHAJIOB BHEIITHHX JIOTHYECKUX BX0JI0B «IIporpamMmmupyemsrit Bxox 1 —3».

B mpormecce paboter 3Y HenpepslBHO HAOIIOJAET 32 COCTOSHHUEM 3aps/ia U OCYIIECTBISET

CaMOJJUArHoCTUKy, B ClIyda¢ HCUCIHPABHOCTU - 3apsA] 6YI[CT BBIKJIFOYCH. Korna HCTOYHUK OIINOKH
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Oynet ycrpaHEH, TO Ipolecc 3apsia OyAeT mepesamylleH pHu yCIOBHU, YTO MEPEe3aycK 3apsaaa IpH
BO3HUKHOBEHUH JJAHHOM OIIMOKHU pa3pelcH.

B cnyuae BHyTpeHHero neperpeBa, 3Y aBTOMaTHYECKM YMEHBIIUT TOK 3apsja, P CHUKEHUU
BHYTPEHHEN TeMIeparypbl 0 J0IyCTUMON HOpMBI 3Y aBTOMAaTHYECKH YBEJIWYUT TOK 3apsna. Ecinu
IIEPErpeB MPOJOJDKUTCSA IMPU YMEHBUICHHOM TOKE 3apsAa, TO 3Y BBIKIIOUUTCS IO IPEBBILICHUIO
BHYTPEHHEI TeMIEpaTypbl U aBTOMAaTUYECKH BKJIIOUUTCS NPU BOCCTAHOBJIEHUU TEMIIEPATyphl IpU
YCIIOBUM, YTO IEpE3allyCK 3apsla 10 BHYTPEHHEMY IIeperpeBy paspemi€éH. B cilydae KOpOTKOro
3aMbIKaHHUs Ha BbIXOZE, 3Y mepeiiéT B peKUM CTaOMIU3AlMH MaKCHMAaJIbHOTO TOKA U BBIKITIOUUTCS
IpU JOCTHXKEHUH HIKHETO MOpora HarnpspkeHus 3 B.

Hanuuue ommboK U nmpeaynpexaeHuil B mpouecce 3apsiia HHAULHUPYIOTCS KPAaCHBIM CBETOBBIM
MHAMKATOpOM Ha juueBod nanenu 3Y. Kox ommOku uiu npeaynpexaceHust U uX KpaTKoe ONMHCAHUE
BBIBOJITCSL HA JUCIUIEH NpU HaxkaTuu KHONkU «BHM3», nomHoe omyncanue nNpuBENEHO B HACTOSILEM
PO (cm. 2.12).

Ilepen tem kak oTkmouuTh 3Y 0T AB, HEOOXOAMMO OTKIIIOUUTH 3apsjl, 3aTEM OTKIIIOYUTH
BXOJIHOM aBTOMAaTWYeCKUH BbIKItouaTenb. Ecim 3apsy He OydeT OTKIIOYEH € KHONKH, TO MpHU
MOBTOPHOM BKJIIOUEHHM BXOJHOTO aBTOMATUYECKOTO BBIKJIIOYATENS 3aps)l HAYHETCS] aBTOMAaTUYECKU

yepe3 S cek. (B cllydae OTCYTCTBUS 3aMPETOB) C MOCIEIHUMHU YCTAHOBIICHHBIMU HACTPOUKAMU.

1.3.2 Onwucanue nporuecca 3apsijia CBUHIIOBO-KHCIOTHON AB.

[Ipu BBIOOpe mpodwiis 3apsiga CBUHIIOBO-KUCIOTHOW AbB TOJIB30BaTENt0 JOCTYIEH BHIOOD
HOMHHANBHOTO HampsokeHus Ab (12/24/36/48B), tun Ab, émkocte Ab, BBIOOp MOAKIIOYaEMBIX
CTaJuii, MapaMeTpbl BKIIOYCHHs] M BBIKIIOUEHHUS 3apsAa, B COOTBETCTBHM C TaONMIEH 2 Ui THIa
«CTAHOAPT» u tabmuneit 3 miusg tuna «I1OJIb3OBATEJIby.

Jns 3apsga cBUHIOBO-KHCIOTHOM ADbB pexkomeHnyroTcss mpoduuin 3apsiia B COOTBETCTBUU C

Tabaurein 6.
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Tab6muna 6

PYKOBOJACTBO I10 OKCIIJIYATALLUU

Ne Ipodwis 3apsoa

Pexomenmamun

U1 11 12U, (Ug)0(U3)
(cm. pucynok 7, 1.4.2.1)

JlanHbIi TpouIIs 3apsAaa peKOMEHIyeTCs:

- U151 TIIyOO0KO pa3psbkeHHBIX AB;

- i AB, sKcTTyaTHpyeMbIX B HCTOYHUKAX Oecrepe00iHOTro MUTaHus, KOTOphIe OOJBIIYI0 4acTh
BpPEMEHH HaxoiTcs B Oy(hepHOM pexXUME;

- i Ab Haxongmuxcs Ha XpaHeHHE U TpeOyoLe noa3apsaaa.

Hpumeuanue: crams «BbIPABHUBAIOIIUM 3APS/l» paspemieHa TONTbKO Ui
HerepMeTuuHbIX Ab ¢ uIKHM 371eKkTpoanToM. B X07€ 3Tor0 3Tana HanpsKeHne yBeIn4uBaeTcs C
[EeTbI0 TOSBICHUS KOHTpoJHMpyeMoro rasoBbimeneHus B Ab. T'a3oBblmeneHme cnocoOCTByeT
MEePEeMENIMBAHNIO JJICKTPOJIUTA, TEM CaMbIM BOCCTAHABIMBAs PACCIOCHUE DJIEKTPOIHUTA H
yBenuuuBas eMKocTh Ab.

Buumanue! BBIPABHUBAIOIIU 3APSI] HeoGX0AMMO NPOBOIUTE B XOPOILO
BEeHTHJIHPYEMBIX MoMeIeHusX. bynpTe 0cTOPOXKHEL, B JaHHOW (ase 3apsiga Ha aKKyMYyJISITOPBI
1oAa€Tcsl MOBBIICHHOE HANPSDKEHHE, KOTOPOe CIIOCOOHO MOBPEANTH YyBCTBUTEIBHBIE HATPY3KHY,
HOAKIIOYECHHbIE K Oatapee. CeauTe 3a 2JIEKTPOIUTOM, HEOOXO0IMMO HOJIB30BATECS ACIIOPTOM U
pexomenmamusM Gupmsl n3roroBurenst Ab. Tak kak AIHUTETbHOE MTOBHIIIEHHOE HAIPSDKEHUE
croco0OHO moBpeanTh Ab, peKOMeHIyeTCsI POBOIUTH BEIPABHUBAIOIIHHN 3apsil IMITYIbCHBIM

HaIps>KEHUEM.

111, U, 0 (Ug)O(Us)
(cm. pucynok 8, 1.4.2.2)

Jannsit npo¢uits 3apsaa pekoMeHayercs i 3apsaga Ab cpasy mocne rimy6okoro paspsiaa.
IIpumevanune: ecmu Ab mocie riayOokoro paspsiia He ObUIa 3apshKEHA cpasy, TO

pexoMenayetrcs npoduisb 1.

1;U,0 (Us)
(cm. pucynok 9, 1.4.2.3)

JlaHHBII TpoQHIb 3apsiia peKOMEHIyeTCs A ObICTporo 3apsana Ab, sKcITyaTHpyeMbIX B LIUKIIE

3apsi — pas3ps.

Ull1 (12 U2)
(cm. pucynku 10 u 11)

Buumanue! JECYJIb®ATAIIUIO Heo0X0aUMO IPOBOAUTH B XOPOIIO BEHTHJIMPYEMBbIX
noMeneHusix. bynpre ocTopoXHEI, B JaHHOH (ase 3apsaa Ha aKKyMyJIATOPBI HOAAETCst
MOBBIIICHHOE HANPsHKEHHE, KOTOPOE CIIOCOOHO MOBPEIUTH YYBCTBUTEIIBLHEIC HATPY3KH,
MOAKJIIOYEeHHbIE K Gatapee. CieauTe 3a 2IEKTPOIUTOM, HEOOXO0IUMO MOJIB30BAThCS ACHIOPTOM U
pexomeHanusM Gpupmsl n3rorosuteis Ab.

JlanHb1ii mpoduIIb 3apsiia peKOMEHIyeTCst A CTaphIX U cynbgatupoBanHbix Ab. Jlns cuimbHO
cynedarnpoBaHHbIX Ab pexoMeHayeTcs IPOBOANTH CTAAUIO AECYNb(haTanyy B [Ba dTaNa:
MOATOTOBKA, 3apsiy - pa3psi.

Ioaroroska:

- BBICTaBUTh MAaKCHMAJIBHO JOITyCTUMOE HanpshKeHHe Ut Ab 1 MUTHUMAaIBHBIH TOK;

- moBTOpATH UK 3apana (Ul 11) mo Tex mop, moka Ab He HaUHET MPUHUMATH TOK, T.€. B
UMITYJTbCE TOKA - HAIIpsDKEHHE He OyAeT MOBBIIATHCS IO BBICTABICHHOTO OTPaHHICHHS
HanpspkeHus. MoskeT notpedoBatbes oT 3 1o 10 mukios, ecan nocne 10 muxio Ab He crana
MPUHUMATH TOK, TO HeoOxonumo 3ameHuTh AB. Ecnin Ab nmpuHHMaet Tok, To B porecce
IUKIMPOBAHIS MOKHO YBEIHYUTH TOK 3apA/a B CTAINH JeCynbdaranny, Ho He Ooree
pexomenoBannoro B 0,05-C.

[IpumMeuaHue: 3apaaoM HEOOXOJUMO YIPABIATH B PyYHOM PEKUME, I10CIIE 3aBEPLICHUS
ctaauu 11 (mnaBHBI cTapT) HEOOXOJUMO OTKIIIOUUTH M MIEPE3aITyCTHTh 3apsi]] C KHOIIKH.
3apsa-paspsia:

- 3apsauTh Ab, nposectu nuki 3apsiaa Ul 11 12 U2 . Ilopoxknats He MeHee 30 MUHYT
(3adukcHpoBaTh yCTAHOBUBIIEECS HANPSDKEHNE «TOKOs» AB);

- pa3psIUTh TOKOM, COOTBETCTBYOINM 10 yacoBoMy pa3psiiHOMY LUKy ro nacrnopTy Ab. He
pexoMenayetcs paspsbkath Ab menee 10,5 B.
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Ne [Ipoduns 3apsna Pexomennarmu

Buumanmue! Ilpu paspsiie He00X0AMM HenpepbIBHBI KOHTPOJIL HANPSZKEHUS, BO H30e:KaHUe
riyooxo paspsaga Ab.

Heo6xoaumo mosropsite mukn Ul 11 12 U2 u paspsn, mo TeX Hnop, Ioka He 3aKOHYUTHCS IPUPOCT

BOCCTaHOBJICHHOU eMKOoCTH ADB.

IIpumeuanue: 0 — cragus aHanu3a,
U; — cragus «IECYJIbOATALN S»;
I, — cramus «[IJTABHBIA CTAPTy;
I, — cragus «IOCTOSHHBIN TOKy;
U, — cragus «[ IOCTOSAHHOE HAITPSXKEHUE;,
Us — cramus «kBYDEPy;
U, — cragus «BBIPABHUBAIOIIMI 3API».

1.3.2.1 Tlpodpune  3apsna U 11 I Uy (Uy) 0 (Us): JUATHOCTHUKA —
JECVJIBOATALIUA (U;)) — IUIABHBIM CTAPT (l;) — IIOCTOSHHBIA TOK (l) —
ABCOPBLIMA (U;) — BBIPABHUBAIOIIMIA 3APAJT (Us) — AHAJINA3 (0) — BYDEP (Us) /
3APA] OTKJIFOYEH, B cOOTBETCTBUHU C PUCYHKOM /.

U, 1
A ul u2 U4 HATPSDICEHHE BYGEPA / HAIPSREHIE

}_\-/v 0 / U3 BO3OGHOBITEHHS

]

' HAIPAKEHUE "[IOKOA™ AL
i 12 TOK OTIIONEIS |
OCHOBHOL'O Vi‘\l'}h‘l/\'

[}
' BPEMA
MAY3bI

' BPEMA
HMITYTBCA n t t '
H 1
Ly - 11 L e t

JIECYIIbDATALMA TUIABHBIH TIOCTOSIHHBIH ABCOPBLIMSA BLIPABHUBAIOLIMIT  AHAJIM3 EK;‘,’HEP MOCTOSHHBII
CTAPT TOK 3APAJT 3APAL TOK
OTKITIOYEH

JTHATHOCTHKA

BKIIKOYEHHE
JAPANIA

Pucynok 7 — Ilpoduns cemucranuitnoro 3apsna Ab 3Y

Ilocne BbIOOpa M CcOXpaHEHMs] HACTPOEK, M BKIIOUEHHUS 3apslia, BKIIOYAETCSd PEXUM
JUArHOCTHKH, rae 3Y NpoBOAMUT JUArHOCTUKY noxaximoueHHoro Ab. Jlanee 3V mepexoaut B cTaguro
3apsna «AECYJIbOATALIUAS» — ouunnieHne MiacTUH akKyMyJsTopa OT cyib(dara CBUHIA, MpPU
MOMOIIN UMITYJIbCHOTO TOKa, YTO TI03BOJIIET BOCCTAHOBUTH EMKOCTh Ab.

Ilo ucreuenun Bpemenu craauu 3apsga «JIECYJIbOATALIUS», 3V nepexoaur B CTanuro
3apsana «[IJTABHBI CTAPT», rne, nmpu HEOOXOAMMOCTH, MalbIM TOKOM IUIAaBHO YBEIHYHUBAET
HanpspbkeHue Ha Ab 10 MUHHMAaIbHOTO 3HAUYEHUs JUIs IEpexo/ia B CTaJANI0 OCHOBHOTO 3apsiaa. Ctanus
apsna «[IJJABHBIM CTAPT» obecreunBaer GepesxHyio MOAroToBKY AB K 3apsily HOMHHAIBHBIM
TOKOM.

OcHoBHOIH 3apsy coctout u3 craauu 3apana «[IOCTOSIHHBIA TOKy, rae 3V 3apsxaer AB
BBICOKMM TIOCTOSTHHBIM TOKOM 110 ypoBHsS 75 — 80 % ot tekymeir émkoctu Ab u cragum 3apsiaga

«ABCOPBILIUS», Tie mpoucXoauT MOMHBIN g03apsan Ab, mpu 3ToM TOK 3apsia MEIJIEHHO CHIKACTCS.
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ITpu cHmxenun Ttoka 3apsiga MeHee 3HaueHus «TOK OTKIIFOYEHUA 3APAIA», 3V
MEePEeXOAUT B CTAIUIO «BI:IPABHHBAIOHIHPI 3APAJl», ecnm oH pa3zpemieH, JMOO B CTaIUIO
«AHAJIN3», Tie cneauT 3a cnocoOHOCThI0 Ab moiep )kuBaTh HaNpsHKEHUE.

[Tocne cragun «AHAJIN3» 3Y mepexoauT Ha OTKIIOYEHHUE 3apsna, JU00 B CTAAMIO 3apsia
«BY®EP», ecnu mocnenuuii paspemieH. B craaum 3apsiga «bY®EP» 3V nognepxkuBaer Ab B
3apAKEHHOM COCTOSIHMM YCTAHOBJIEHHOE BPEMSI.

IIpu pazpsane Ab ke ycranosinenHoro Hanpsixenus «HAIIPSXKEHWUE BO3OBHOBJIEHUSA
3APAIA», 3V aBTOMaTUueCKH HAYHET 3aps]l 3aHOBO (CM. PUCYHOK /), MPU YCIOBHUH, YTO 3apsij HE

OBLT BEIKJIIOYEH.

1.3.2.2poduns 3apsma |1 |, Uy (Us) 0 (Us): JUATHOCTUKA — IIJIABHBIM
CTAPT (I) — ITOCTOSIHHBIN TOK (I,) — ABCOPBIIUS (U;) —  BBIPABHUBAIOLLMIA
3APSJL (Us) — AHAJIU3 (0) — BY®EP (Us) / 3APSIJ] OTKJIIOUEH, B cooTBeTcTBHH ¢
pUCYHKOM 8.

U, 1

HATIPAXKEHHE BY®EPA HATIPSIENHE
BO30BHOBJIEHHS

—— 1 - —

HATTPAKENHE "TIOKOA" Ab

'
TOK OTEJIOYEITHA
OCHOBHOTO 3.‘\J"5I,U.A:

JMATHOCTHE A

TMOCTOSHHBIH ABCOPBLLHSA BbIPABHUBAIOLIMA  AHAJIH3 EY®EP /

TOK 3APSAL 3APAL
OTKITIOYEH

MOCTOSHHBIA
TOK

BKJIKDYEHHME
3APSJIA

Pucynok 8 — Ilpodune nsarucranuitnoro 3apsna Ab 3Y

Ilocne BbIOOpa M COXpaHEHUS HACTPOEK, M BKIIOYEHHS 3apsija, BKIIOYACTCS PEXKUM
JUarHocTuku. Ecnu HanpsokeHne Ha AD Huvke HanpshKeHUs Iepexo/ia B CTaIUI0 OCHOBHOIO 3apsija, TO
3V aBroMmarnyecku mepexoautT B crammio 3apsna «[IJTABHBI CTAPT», rae MaasiM TOKOM ILIABHO
YBEJIMYUBAET HalpspkeHHe Ha Ab 10 MUHMMAaJIbHOTO 3HA4Y€HUs Ul Iepexojia B CTaJul0 OCHOBHOI'O
sapsama. Cramusa 3apsaa «IIJTABHBIA CTAPT» oGecrieunBaer GepexHyro moarotosky Ab k 3apsry
HOMMHAJIBHBIM TOKOM.

OcHOBHOI#T 3apsin coctout u3 craguu 3apsiza «[IOCTOSHHBIN TOK», rae 3V sapskaer Ab
BBICOKMM TMOCTOSIHHBIM TOKOM 110 ypoBHS 75 — 80 % ot Tekyuieit émxoctu Ab u craaum 3apsina

«ABCOPBLIMA», rae nporcxoauT NoaHbIN A03apsaa Ab, pu 3ToM TOK 3apsia MEIJIEHHO CHUKAETCS.
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ITpu cHmxenun Ttoka 3apsiga MeHee 3HaueHus «TOK OTKIIFOYEHUA 3APAIA», 3V
MEepEeXOAUT B CTAIUIO «BI:IPABHHBAIOHIHPI 3APAl», ecnm oH pa3peiieH, JU0O0 B CTaIUIO
«AHAJIN3», Tie cneauT 3a cnocoOHOCThI0 Ab moiep )kuBaTh HaNpsHKEHUE.

[Tocne cragun «AHAJIN3» 3Y mepexoauT Ha OTKIIOYEHHUE 3apsia, JU00 B CTaAMIO 3apsia
«BY®EP», ecnu mocnenuuii paspemed. B cragum 3apsna «bBY®EP» 3V nonnepxuBaer Ab B
3apA’KEHHOM COCTOSIHMM YCTAHOBJIEHHOE BpEMsI.

IIpu pazpsane Ab ke ycranosinenHoro Hanpsikenus «HAIIPSXKEHWUE BO3OBHOBJIEHUSA
3APAIA», 3V aBTOMAaTUYECKH HAYHET 3apsi/l 3aHOBO (CM. PUCYHOK 8), MPHU yCIOBHH, YTO 3apsja HE

OBLT BEIKJIIOYEH.

1.3.2.3 Ipodus 3apsga |, U, 0 (Us): JMATHOCTUKA — ITOCTOSHHBIM TOK (l,) —
ABCOPBLIMA (U;) — AHAJIN3 (0) — BY®EP (Uj) / 3APSAJ] OTKJIFOYEH, B cooTBeTCTBHU €
pucynkom 9.

U, 1

HATIPSDKEHUE BY®EPA

HAIPAXKEHHE
BO30OLHOBJIEHHA

....... g

HATIPAXEHHE "TIOKOS" AR

TOK OTIJTIOYEHHS
3APSJIA

JIHMATHOCTHKA

0 [MOCTOSHHbII ABCOPBLIUSI  AHAJIM3 BY®EP / [OCTOSHHDIIA t
TOK 3APAN TOK
OTKJIFOYEH

BKJIIOYEHWUE

Pucynok 9 — Ilpoduiie yeTsipexcTauitHOro 3apsia

[Tocne BbIOOpa M COXpaHEHUs] HACTPOEK, W BKItOUEHUS 3Y € KHOMKH, BKIIOYACTCS PEXUM
quarHocTuku. Ecnu Hanpsbkenue Ab cOOTBETCTBYeT MUHUMAJIBHO JOMYCTUMBIM 3HAa4eHUsSIM, TO 3Y
aBTOMATUYECKU NIEPEXOIUT B CTAUI0 OCHOBHOTO 3apsiia.

OcHOBHOI#T 3apsin coctout u3 craauu 3apsiaa «[IOCTOSHHBIN TOK», rae 3V 3apskaer Ab
BBICOKMM TMOCTOSIHHBIM TOKOM 110 ypoBHS 75 — 80 % ot Tekyuieit émxoctu Ab u craaum 3apsinia
«ABCOPBLIMA», rae npoucxoauT NoaHbIN A03apsaa Ab, Ipu 3ToM TOK 3apsia MEIJIEHHO CHU)KAETCS.

ITpu cHmxenun Ttoka 3apspa MeHee 3HaueHus «TOK OTKIIFOYEHUA 3APAIA», 3V
nepexoauT B ctaanio «AHAJIN3y, rne cieaut 3a cnocoOHOCTRI0O AB moepxuBaTh HapsHKEHUE.
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[Mocne cramguu «AHAJIM3» 3V mepexoauT Ha OTKIIOYEHHE 3apsija, JIMOO B CTaguIo 3apsja
«bY®DEP», ecnu mnocneanui paspemieH. B craguu 3apsga «bY®EP» 3V nonnepxuBaer Ab B
3apsKEHHOM COCTOSIHMM YCTaHOBJIEHHOE BpEMsI.

[Ipu pazpsne Ab Huxe yctanosineHHoro HanpspkeHus «HAIIPSDKEHME BO3OBHOBJIEHUE
3APAIA», 3Y aBTOMaTnuecKu HA4YHET 3aps]l 3aHOBO (CM. PUCYHOK &), MPU YCIOBHH, YTO 3apsija HE

OB BBIKIIOYEH C KHOIKH.

1.3.2.4 IIpoduns 3apsga Ug |y (I, Up): IUATHOCTUKA — JECYJIBO®ATAIIUA (U;) —
IIJIABHBIN CTAPT (l;) — IIOCTOSHHBIN TOK (l;) — ABCOPBLIMA (Uy).

[Tpouiecc BoccTanoBieHUs eMKOCTH Ab HE0OX0IMMO pa3/eluTh Ha JBa MHTEpBajia BPEMCHHU:
«TOATI'OTOBKA» - cocrosmas u3 ctaguu 3apsana « IECYJIbOATALA» u «UTABHBIV CTAPT»
(U1 1), B coorBetctBum ¢ pucyrkom 10 u «ITUKJI 3APSA] - PA3SPSI[I».

BHUMAHMUME! I3-3a BBICOKOTO YypOBHSI HANpsDKEHUs] U BO3MOKHOro HarpeBa Ab, He

JIOITyCKAaeTCsl OTKJIKOYEHUE AaTunKa Temneparypsl Ab.

[TOJAI'OTOBKA
Ul

BPEMS
I  1avsel

Iy

OTKJIIOUYUTD
3APSIL

BPEMA
HMITYIBCA

y

JHATHOCTHEA

TIJIABHBIH
CTAPT

JAECYIIbDATALMA

BKITHOUEHHE
3APAIA

Pucynok 10 — ITogroroska Ab

Jnisa crapeix u cynbdarupoBanHbix Ab «I[IOJJI'OTOBKA» nomkHa ObITh IpOBEZieHA HE MEHEE
3 - 10 pa3. Ecnmu Ab He mpuHHMaeT TOK 3apsiaa, To Heo0xoaumo cMeHuTh Ab (cM. Tabnuiy 6, mMyHKT
4). VnpaBieHue B JaHHOM pPEXKUME OCYLIECTBISETCS B PYYHOM pEXHME T.€. BKIIOYCHHE U

OTKJTIOUEHHE 3aps/ia He0OXOAMMO MPOU3BOIUTE C KHOIIKH HIIH 110 KoMau/e ¢ [1Y2.
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Ecimu AB mpuamMaer Tok 3apsina, To HeoOxoaumo nposectu muki «3APSJ] - PA3PSA[l», we

MeHee 3-eX pa3, B COOTBETCTBHH C puUcyHKoM 11.

’ A Ul OTKJIIOUYHTE Ul
U2 3-,\1-514
BEKJIHOYNATH
//_/:—ﬂ 3APS]I
] 1
| 1o
! | :
: 12 ] TOK OTKJIOYEHHA 1 :
| ! 3APALA 1 !
3 H ' : '
=} 2] ] [] ]
g R : | ; b
% UMIYIBCA [ ] I : ] 1 !
S th VI ' ‘ !
= —_— | | — ! } 1 | ) t
0 = JIECYJIbMATALIAS [JIABHBIM MOCTOSHHBIH ABCOPELIMS < PA3PFILAB j ]
E5 CTAPT TOK € BHEWHE HATPYIKOH  JECYJILOATALIMS!
4 - <
zR =
5 <
]
[=2]

Pucynok 11 — Iuxn «3apsa-pazpsa»Ab

BHUMAHMUME! Ilpu pa3psge HEOOXOAUM HENPEPBIBHBIA KOHTPOJb HANpSKEHUS BO
u30exanue riryooko paspsnga Ab.

g crapeix Ab peKkoMeHyeTCs BBICTABISTh TOK OTKJIIOYEHHMs 3apsijia Ha ypoBHe 0,02-C, mmis

YMCHBIICHUS JJIMTCIIBHOCTH BPEMCHU CTAAWU IMOBBIIICHHOI'O I'a30BBIACIICHUA.

1.3.2.4.1 Pexomenmanuu k nupodmaro 3apsma U; I (I Up) B pexume 3apsima Tuma —

IMonb3oBarens (User).

B pexume 3apsna tuna — [lomp3oBaTenb MOXXKHO 0Oosiee TOYHO MMOJOOpaTh HACTPOIKH
necynbdarayy B 3aBUCUMOCTH OT COCTOSsIHUA U Tuna Ab.

Jnst ctaporo Ab B mepBoM mukie Aecyiabdaranuu peKOMeHAyeTcs 3a7aBaTh MHUHUMAIbHOE
BpeMsl UMITyJIbCa U MaKCUMajbHOE BpeMs nayssl (t,=2- t, nmm t,=3" t,), MakcUMaabHOE HaIpsHKEHUE
3apsa 1 MUHUMAJIbHBIN TOK 3apsiia (0,01 -C).

B mponecce aecynbpartanuu (He paHee, ueM uepe3 4 — 8 yacoB 3apsna), korna Ab HaunmHaer
IPUHUMATH TOK (€ClM BO BpeMs UMIIyJbca HampsbkeHue Ha Ab He yBennuuBaeTcss 10 HanpsKEeHUs
3a/laHusl) MOKHO YBEJIMYMUTH BpPEMs MMITYJIbCA U TOK 3apsiia (PEKOMEHI0BAaHHBINM TOK 3apsaa He Oosee
0,05-C). Ha mocnennem 1ukie aecyab(aTalud MOXKHO CKOPPEKTHPOBATh BpeMsi may3sl, 10 (t,=2- t)
i (= t,).

[Ipn Hanmuuuu BHEIIHEN HArpy3Ku (Hampumep, aBTOMOOMJIBHOM JIaMIIbl HaKaJMBaHUs) MOKHO

NPUMEHHTD CIEAYIONMNA MeToa necynbdartanuu Ab, B COOTBETCTBHM ¢ pUCYHKOM 12.
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[NIOJAIOTOBKA

Y

Ul

JHATHOCTHEA

\

G TOK 3APSIIA

TOK 3APAIA
OTKJIIOYHTD
3APSA

—
w

—
—

IJIABHBIH
CTAPT

—i

BIKJIKOYHEHHE
3APAIA
t
TOK PAIPATIA

Pucynok 12 — Ilogroroska B pexume 3apsia tuna - [lons3oBarens

a) [IpoBectn 8-mMu yacoBoil mpouecc necynbdaranuu 0e3 Harpy3kd C MHHUMAaJIbHBIM
BPEMECHEM HMMITYJIhCAa ¥ MaKCUMAJIBHBIM BpeMeHeM may3bl (=3 t,), ¥ MHHUMaJIbHBIM TOKOM 3apsijia
(0,01-C).

1
6) Iogo6paTh HAarpy3Ky ¢ TOKOM paspsaa /19 OT TOKa 3aps/a.
ITpumep - mnst 48 B 100 Ay Ab ¢ MakCUMaJIBHBIM TOKOM 3apsifia B CTaiuu Jaecylbdaranus -

0,05-C (5 A) 1 BpeMEHEM HUMIIyJbca paBHbIM BpeMeHH may3bl (t;= t,), TOK Harpy3Ku JOJKEH OBITh:
1
57710 = 0,5 A. Ecti B KadecTBe Harpy3Kd B3ATh UYETHIPE IIOCIIEOBATENhHO COSIMHEHHBIe 12 B

ABTOMOOWJIbHBIE ~ JIaMIIbl ~ HAKaJMBaHUS, TO MOIIHOCTh OJHOM JaMmbl  JOJKHA  OBITh:
12B - 0,5 A =6 Br. IIpu yBenmuuenue Bpemenu nayssl 10 (f;=2- t,), MOITHOCTH JIAMITBI IOJIKHA OBITH
yMeHblIieHa 1o 3 B, ps (t,=3- t,) — 2 Br.

B) Beixmounts 3apsia. C yueToM peKoMeHAalui B MOAMYHKTE 0), M0100paTh U MOAKIIOYUTE K
Ab paccuntanHyro Harpy3ky. B Hactpoiikax cramun «JAECYJIbOATALINA» pexomeHnyercs
BBICTaBUTbh BpeMs Iay3bl paBHOE BpeMeHu umnyibcea (t,= t,). [lepesanyctuth cranuio necyiabgaTaiui,
Ha BpeMs § 4acos.

BHUMAHMUME! TIlpu paspsne He0OXOIUM HENPEPHIBHBIM KOHTPOJb HANpPSHKEHHUS BO
u3bexxanue riryookoro paspsiga Ab.

r) [lpy HEOOXOAUMOCTH KOMOWMHHPOBATH CTaaWI0 JecyibdaTaluu C Harpy3kod u 0e3

Harpys3ku, o BpeMeHHu oT 4 10 12 Jacos.

1.3.3 Omnwucanue nporecca 3apsiia CBHHIIOBO-KUCIOTHOHM TAroBoi AB.
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[Tpu BBIOGOpE MpoduIs 3apsaa CBUHIIOBO-KUCIOTHOM TaroBoii Ab («USI TRACY) monbs3oBaresio
noctyrneH BbeiOOp HanpspkeHuss Ab (12/24/36/48B), Tok 3apsijia, HampspKeHUE 3apsijia, BBIOOD
NOJKJIIOUYAEMBIX CTauil, NapaMeTpbl BKIIOUEHUS M BBIKIIOYEHHS 3apsifa, B COOTBETCTBHM C

Tabiuuen 4.

1.3.3.1 Ipoduns 3apsna |y U Uy (Uz): ITUATHOCTUKA — TIOCTOSIHHBIN TOK (l;) —
ABCOPBIUS (U;) — ®UHAJIBHBII 3APSI (1) — BY®EP (Us) / 3APSJ] OTKJIFOYEH, s

COOTBETCTBUH C pUCYHKOM 13.

U, 1

HAITPSKEHHE BY DEPA HAITPSTKEHUE

BO30BHOBJIEHHA

TOK ®HHAJIBHOI'O

/ 3APHI[f2

JHUATHOCTHKA

MOCTOSHHBIA ABCOPBITHST OHUHAJIBHDIHA BY®EP / .
TOK 3APS] 3APSI]L HOCT]E)CJ;II?HBH/I
OTKJIIOYEH

BKJIIOYEHHE
3APSIIA

Pucynok 13 — UeTpIlpexcTaAWitHBIN 3apsii CBUHIIOBO-KHCIOTHOH TroBoid Ab

Ilocne BbIOOpa M CcOXpaHEHMs] HACTPOEK, M BKIIOUEHHUS 3apsla, BKIIOYAETCSd PEXUM
quarHocTuku. Ecnu Hanpsbkenue Ab cOOTBETCTBYeT MUHUMAJIBHO JOMYCTUMBIM 3HAa4eHHsSIM, TO 3Y
ABTOMATUYECKHU NIEPEXOIUT B CTAUI0 OCHOBHOTO 3apsia.

OcHOBHOI#T 3apsiz coctout u3 craguu 3apsiza «[IOCTOSHHBIN TOK», rae 3V 3apskaer Ab
BBICOKMM IOCTOSIHHBIM TOKOM 110 ypoBHS 75 — 80 % ot tekymeil émxoctu Ab u cragum 3apsina
«ABCOPBLIM», rae nporcxoauT NoiaHbIi Ao03apsaa Ab, pu 3TOM TOK 3apsa MEIJIEHHO CHUXKAETCS.

ITpu cumxenuu Toka 3apsiia 1o 3HaueHus «TOK ®UHAJIBHOI'O 3APAIA», 3Y nepexoaut B
cragmo «OUHAJIBHBIN 3APS/l», rme MOCTOSHHBEIM MaibiM TOKOM go3apsokaer AB 1o
YCTaHOBJIEHHOI'O HaIPSKEHUS.

IIpy JOCTMKEHHH YCTAaHOBIEHHOro HampsokeHus B crtamun «®HUHAJIBHBIM 3APSI» 3Y
MEePEXOUT Ha OTKIIFOYCHHE 3apsja, 1u0o B craauto 3apsna «bYDEPy, eciu nocnennuii paspemieH. B
craauu 3apsiga «bYDEP» 3V nomnepxuBaer Ab B 3apsK€HHOM COCTOSTHUN YCTAaHOBIICHHOE BPEMSI.

ITpu paspsane Ab Hmxe ycranosinenHoro HanpsbkeHus «HAIIPSDKEHWUE BO3OBHOBJIEHU A
3APAJIA», 3Y aBTOMaTHyecKH HA4YHET 3aps] 3aHOBO (CM. pucyHok 13), mpu ycioBuM, 4To 3apsi He

OBLT BBIKJIFOUEH.
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1.3.4 Ommwucanue nporuecca 3apsiaa Li-ion AB.

s 3apsga Li-ion Ab HeoOxomuma cucrema koHtposns u ympasienuss Ab — CKY ABb (B
3apyOexxHom Bapuante BMS — Battery Management Systems). KonTpomp mnpomecca 3apsaa
ocymectBisiercs kak cucreMort CKY Ab, tak u camum 3Y.

[Ipu BeIOOpe Tpodumist 3apsima Li-ion AB mosb3oBaTento J0OCTYNEH BBHIOOP HOMHHAIBHOTO
nanpspkenus Ab (12/24/36/48 B), Tok 3apsga AB, Hanpsukenue 3apsaa AB, mapaMeTpsl BKIIOUECHHS U
BBIKITIOUCHHS 3apsijia (B COOTBETCTBHHU C TaOIHIIEH 5).

O6men nadopmarueii ¢ cucremoit CKY Ab ocymectsnsiercst yepes [Iporpammupyemsrii Bxon 1
—3 (cMm. pucyHok 1).

CBs13b MEXKTY CTaAuAMU 3apsa (cM. pucyHok 14) u cocrossaueM «lIporpammupyemsrii Bxoa 1 —

3» B COOTBETCTBUU C TabIuLEH 7.

Tabmauua 7

[Iporpammupyemsblit
Bxox 1 —
3arper paspsaa

[IporpamMmupyembrit
BX0x 2 —
3apsi] MOHMKEHHBIM

TOKOM (OaraHCHPOBKA)

[IporpamMmupyembrit
BX0J 3 —
3amper 3apsiaa

Cranus 3apsina

[IOCTOSIHHBIN TOK /
X 1 0 IMMOCTOSHHOE HAIIPSIKEHUE/
BYO®EP
X 0 0 TIOHWXEHHBIN TOK / BY DEP
X 0 1 BBIKJIFOUEH
X 1 1 BBIKJIIOUEH

IIpumeganue — «0» - BXO 3aMKHYT BHEITHEH cXeMOM, «1» - BXOJ] HE 3aMKHYT BHEITHEH CXEMOH, «X» -

cocrosiaue Bxoaa «IIporpammupyemslii Bxoa 1» HE BJIMAET HA CTAIMUIO 3apsiaa.

Ipomuecc 3apsima Li-ion AB ¢ cucremoii CKY AB MOXeT HMpOXOJUTh MO TPEM OCHOBHBIM
LUKJIaM:

1. Ab He Tpebyer OanaHcupoBku. B 3ToM cimyuae 3apsj OyaeT MpoXoIuTh MO MPOGUITIO
Constant Current / Constant Voltagel / (Constant Voltage2) CC/CV1/(CV2) (I U; (Uyp)), B
COOTBETCTBUH C PUCYHKOM 14.

Jlis BKIIIOYEHMs 3apsiia, KpoMe paspelleHus BKItodeHus 3Y, HeoOX0oauMo, 4ToObl cucTeMa
CKYVY Ab 3amknyna [Iporpammupyemslii Bxoa 3 (curHai «3amnper 3apsaaa») (cm. tabnuuy 7). Hanee 3Y
IPOBOUT JMACHOCTUKY ¥ Hepexoaut B craguio «[IOCTOSHHBIM TOK» - CC1 (1)

Ha cragmm 3apsma  «IIOCTOSIHHBIM TOK» 3Y  3apsKaeT IIOCTOSHHBIM —TOKOM,
ycraHoBlieHHBIM ¢ IlynbTa ynpaBnenus I1Y2 («Tox 3apsma», cM. Tabnuiy 5), 10 YCTaHOBJIEHHOTO
HanpsbxeHus 3apsiaa («Hampspkenue 3apsgay, cM. Tabmauiy 5). Janee 3V mepexonut B CTaauio 3apsaa
«[MTOCTOSAHHOE HAIIPSXKEHUE» - CV1 (U;), rae moaaepKMBaeT yCTaHOBJICHHOE HANpsDKEHHE,

IIpU 5TOM TOK 3apsAaaa MCAJICHHO CHUKACTCA.
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HATIPSDKEHME BY®EPA

U, 1

HAIPSKEHHUE
BO30BHOBJIEHHA

..... / \w

TOK OTKITIOYEHWSA
3APSIA

HATIPSDKEHHE "TIOKOS" A

JUATHOCTHUKA

MOCTOSHHBIN [IOCTOSIHHOE BY®EP / N
TOK HAIIPSDKEHUE 3APSJ] [OCTOSHHDBIH t
OTKJIKOUEH TOK
CcC CVl1 CV2

BKJTKOUEHWE
3APATIA

Pucynox 14 — [porecc 3apsaa coanancupoBanHoii Li-ion Ab paspsi»Ab

IIpu cHuxenunm Toka 3apsga MeHee 3HaueHus «TOK OTKIJIFOYEHUA 3APAIA», 3V
NEPEXOUT Ha OTKIIIOUCHHE 3apsija, n0o B cramuio 3apsaa «BYDEPy» - CV2 (U,), ecnu mocieanuit
paspemieH. B cramum 3apsga «BY®EP» 3V mnogmepxkuBaer Ab B 3apshDKEHHOM  COCTOSTHUU
YCTaHOBJICHHOE BpeMsl.

IIpu pa3psane Ab nmxe ycranosienHoro Hanpspkenus «HAIIPSOKEHME BO3OBbHOBJIEHU A
3APAIA», 3Y aBTOMaTHYECKH HAYHET 3apsijl 3aHOBO (CM. pUCYHOK 14), mpu ycIOBUM, YTO 3apsj HE
Onu1 BeIKITIOUEH U cucteMa CKY Ab paspemaer 3aps.

2. Ab tpebyet OanaHCUpOBKH, HECOATAHCHUPOBAHHOCTH sSUeeKk MeHee 2 - 5 % 1o HampsKeHHIO.
B atom ciydae 3apsin Oyaer mpoxoauTh no mpodumo Constant Currentl / Constant Current2 /
Constant Voltagel / (Constant Voltage2) CC1/ CC2/CV1/(CV2) (I1 I, U; (Uy)) B cooTBeTcTBUH C
pucyHkom 15.
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U, 1

HAIPSKEHUE BY®EPA

HATIPSDKEHHE
BO30BHOBJIEHHA

11

TOK OTKJIHOUEHHSE
3APSITIA

12

HAIIPSBKEHME "TIOKOA"

JHUATHOCTHKA

BAJTAHCHPOBKA

[IOCTOAHHBINA HOHIKEHHBIA IIOCTOAHHOE BY®EP /

TTIOCTOSIHHBIN

TOK TOK HATIPSDKEHVE 3APSIL
OTKJIIOYEH TOK
CCl1 CC2 CV1 Ccv2

BKJIIOYEHHUE
3APAJIA

Pucynok 15 — Ipomecc 3apsa HecOanancupoBanHoit Li-ion AB paspsa»Ab

Brmouenne 3Y u cragus «[IOCTOSSHHBIA TOK» - CCI1(l1) aHANIOTHYHO OMHCAHHOMY B
nukie 1.

[Ipn noctmxkeHWM HanpsokeHUs OamaHcupoBku Ha siaeiike/ax AB, CKY AB 3ambikaer
[Tporpammupyemblii BX0A 2 (CUTHAJ «3apsii TOHMKEHHBIM TOKOMY (0alaHCHpoBKa)) (cM. Tabuuity 7) u
3V mepexomuT B cragmio 3apsana «[TOHVDKEHHBI TOK» - CC2 (l5), co 3HaueHMeM ToKa 3apsia
«TOoK NOHMKEHHOTO 3apsia (OanmaHCHpOBKa)» (CM. Tabuiry 5).

Ecnu 3Havenune Toka 3apsga «TOK MOHMXKEHHOTO 3apsaa (OasaHCHPOBKH)» (CM. TabuuIy 5)
MEHbIIIe TOKa OalaHCUpPOBKHU camoil stueliku Ab, T.e. stueliku Ab, Haxopsmuecs B OajJaHCHUPOBKE HE
nepesapsKaroTes U odiee HanpsbkeHne Ab Bo3pacraeTr B jomyctumoM Temne, To Ab 3apsibkaercs 10
YCTaHOBJICHHOTO HampshkeHus 3apsina («Hanpspkenue 3apsina» - CV1 (U;), em. Tabmuiy 5).

Ecnn 3nauenune Toka 3apsna «Tok moHMXeHHOro 3apsja (OaJaHCHPOBKH)» OOJbIIE TOKa
OanmaHcHpoBKM caMoil sueliku ADb, To mpoucxonuT mepesapsa sueiiku/sueek u cucrema CKY Ab
pasmbikaeT [Iporpammupyemsiit Bxoa 3 (CHTHaM «3amnpeT 3apsaay) (tadbmuiy 7). 3Y OTKIIOUYUTCS, 10
TeX Mop, MoKa sueiika/sueiiku Ab He yMEHBIINUT/AaT CBOe HAPsKEHHE J0 JAOMYCTUMOTO JUIs 3apsija.

[Tpy nOCTM)KEHUM YCTAaHOBJIEHHOTO HampsbkeHus 3apsga  («Hampspkenue 3apsna»), 3V
nepexoqut B craguio  3apsaga  «[IOCTOSAHHOE HAIIPSKEHUE», rtne mnoanepxuBaet
YCTaHOBJIEHHOE HaNpsKEHUE, IPU 3TOM TOK 3apsija MEJUICHHO CHH)KAETCS.

ITpu cHmxenun Toka 3apspa MeHee 3HaueHHs «TOK OTKIIFOYEHUA 3APAIA», 3V
MEPEXOUT Ha OTKIIIOUEHHE 3apsija, nbo B cramuio 3apsga «BYDEPy» - CV2 (Uy), ecnu nocieaHuii
paspemieH. B cragum 3apsga «bBY®EP» 3Y noanepxkuBaer Ab B 3apshKEHHOM COCTOSHUU

YCTAaHOBJICHHOC BPEMI.
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[Ipn paspsne Ab HIKE YCTaHOBJICHHOT'O HaIlpsKEHUs «HAIIPAXKXEHUE
BO30OBHOBJIEHUE3APSJIA», 3Y aBTOMaThyeckd HA4YHET 3apsjl 3aHOBO (CM. PHCYHOK 15), mpu
YCJIOBHH, YTO 3apsij He OblI BBIKIIIOUEH ¢ KHOMKHU U cuctema CKY Ab paspemaer 3apsi.

3. AB TpeOyet OanaHCUPOBKH, HECOATTAHCUPOBAHHOCTh HAMpsDKEHUS stueek 6osee 5 %. B aTom
cinydae 3apsja Oyaer mpoxoauth mo mpoduatro Constant Currentl / Constant Current2 / Constant
Voltagel / (Constant Voltage2) CC1/ CC2/CV1/(CV2) (I1 I, U; (Uz)) B cooTBeTCcTBUH C prCYHKOM 16.

ITpwu 3apsize Li-ion AB ¢ HecOanaHCHPOBaHHBIMU SUCHKaMU 1O HanpsbkeHuto (6osee 5%) 4acTo
BKIFOUaeTcs pesknM 3apsana «[TOHVDKEHHBIN TOK» - CC2 (1) u «BBIKJIIFOUEHOY, npudem yem
BbIIIE CTENeHb 3apsga ADb, TeM daile BKIIOYAETCS PEXKUM 3apsjia «TOHMXEHHBI TOK» u
«BBIKJIFOYEHO». D10 cBsi3aHO € TeM, YTO YacTh SUYEEK UMEET €Ile HU3KOE HaIpsOHKEHUE 3apsja, a
yacTb — Bbicokoe, mosTomy cucrema CKY AbB He maer sueiikaM ¢ BBICOKMM HampsbKeHUEM
nepe3apsaauThCs, U BKIIOYAeT PeKUM OaJaHCHPOBKH, JIMOO OTKIIFOUAET 3aps] MO Mepe3apsay sYeKH.
Jo Tex mo, Mmoka TOK 3apsjia HE YMEHBIIUTCA MEHEe YPOBHS, IPU KOTOPOM IMPOUCXOAUT Tepe3apsi
sueiiku/sueek, cucrema CKY AB Gyner nepesomuts 3V B craamo 3apsana «[IOHVDKEHHBINA TOK» u
«BBIKJIFOYEHO». B paHHOM ciyyae peKOMEHAYETCsS BBICTABISATh YPOBEHb TOKa 3apsaa
«ITOHMXEHHBIM TOK» MHHHMAJIbHBIM.

U,IA

S

Ul

HATIPSDKEHHE
BO30BHOBIEHHA
3APSIIA

TOK OTKJITFOUEHH A
JAPSIA

—
—

5

JIMATHOCTHEA

MOCTOSHHBIIA BY®EP /

=2 2 4 = 2 o ) . i
- TOK 2 2 2g8cggccgEsgE st JAPSI]L nocTosmmbi  {
=g = = o= ZE EE = z= 3 é = £3 OTKJIIOYEH TOK
3 CCl E £ f=EzdgZ=z23582 38§ Ccv2
& T == T 2 L FEy T 2T Fa g [~
Z3 g4 § BE23 5 EZERESHEH XE
2 E E ESEpEEEFpEZIE 2E

g & % 2 g 3 z

e E g ECVI 2 ECVI g CVI

[ T TN — o — ol

O LU U L o Q @)

(ORR OGNS ] o Q o

Pucynok 16 — ITporecc 3apsig cuiibHO HecOamancupoBanHoit Li-ion AB paspsa»Ab

Bxnrouenue 3Y aHaIOrMYHO ONMCAHHOMY B LIUKJIE 2.

IMpu poctmxenun HanpspkeHust OanaHcupoBku Ha syeiike/ax ABb, CKY Ab 3ambikaer
[Tporpammupyemblii BXoA 2 (CUTHAI «3apsij MOHMKEHHBIM TOKOM» (OaiaHcupoBka)) (tabnuiy 7) u 3Y
nepexoaut B crammio 3apsiaa «[TIOHMKEHHBIN TOK» - CC2 (1), co 3Hadenmem Toka 3apsiza «Tok

MOHMKEHHOTO 3apsa (baraHCHpOBKa)» (CM. TabIuIly 5).
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Ecnu 3navenue Toka 3apsga «Tok MoHMKEHHOTrO 3apsjga (0alaHCHPOBKH)» (CM. Tabuuily 5)
MEHbIIIe TOKa OalaHCUPOBKHM camol siueiiku Ab, T.e. sueliku Ab, Haxozmsmniuecs B 6aJlaHCUPOBKE HE
nepesapspKaroTes U odiee HanpsbkeHue Ab Bo3pacraeTr B qomyctumoM Temre, To Ab 3apsbkaercs 10
YCTaHOBJICHHOTO HanpspkeHus 3apsana («Hanpspkenue 3apsina» - CV1 (Up), cM. Tabnuiy 5).

Eciu 3Hauenwe Toka 3apsma «ToKk TOHMKEHHOTo 3apsiga (OallaHCHPOBKH)» OOJIBIIE TOKa
OanmaHcupoBKH camoil sueliku Ab, To mpoucxomuT mepesapsa sueiiku/sueek u cucrema CKY Ab
pasmbikaeT [IporpamMmmupyemsiii Bxoa 3 (CUrHai «3ampeT 3apsaa») (cMm. tabnuity 7). 3Y OTKIIOUUTCS,
110 TeX MO, MOKa siuelika/sueiiku Ab He yMEeHbIINT/AaT cBOE HANpsHKEHUE A0 AOMYCTUMOTO IS 3apsija.

[Ipu nocTmkeHUM yCTaHOBJIEHHOrO HampsbkeHusi 3apsiga («Hampsbxkenuwe 3apsiga), 3Y
nepexoaut B cramuio 3apsga «[IOCTOSSHHOE HAIIPSIDKEHUE» - CV1 (Uy), tae moaaepkuBaet
YCTaHOBJICHHOE HAIPSDKEHUE, TIPU 3TOM TOK 3apsijia MEAJICHHO CHUXKACTCSI.

IIpu cHuxenun Toka 3apsga MeHee 3HaueHus «TOK OTKIJIFOYEHUA 3APAIA», 3V
IEPEXONT Ha OTKJIIOYCHHE 3apsja, 1u0o B cramuio 3apsga «BYDEPy» - CV2 (U,), eciu mocieaHuii
paspemied. B cramum 3apsga «BY®EP» 3V mnoaaepxkuBaer Ab B 3apsiKEHHOM COCTOSIHUU
YCTaHOBJICHHOE BPEMSI.

IIpu paspsane Ab nmxe ycranosinenHoro Hanpsbkenus «HAIIPSOKEHME BO3OBbHOBJIEHU A
3APAIA», 3Y aBTOMAaTUYECKU HAYHET 3apsij 3aHOBO (CM. pUCYHOK 16), mpu yCIOBUM, YTO 3apsij HE

ObL1 BeIKITIOUEH ¢ KHOTIKH U cuctema CKY Ab paszpemiaer 3aps.

1.3.5 KoHCTpyKIus 3apsAHOTO yCTPOKCTBA.

KoHCTpyKTHBHO 3apsiiHOE YCTPOMCTBO COCTOUT U3 HEMOCPEACTBEHHO 3apsiIHOTO YCTPOMCTBA U
[Tynera ynpasnenus [1Y2, coenunenHoro ¢ 3Y kabenem (RS-485).

[lepennsis u 3anuss nanenu 3Y IpeacTaBlIeHbl HA PUCYHKE | U pUCYHKE 2 COOTBETCTBEHHO.

Ha nepenneit manenu 3Y pacrnofioxkeH BXOJHOM 3alIUTHBIA aBTOMATHYECKUN BBIKITIOYATENh HA
20 A; xkeMMBbl oakIroYeHus Kadbeneit Ab; pa3béM Ui MOAKIIOYEHHS TaTYMKa TeMIIepaTyphl; pa3beéM
JUIsl TIOJIKJIFOYEHHMS JKTYTOB M3MepeHusi HampsbkeHuss ADB; pa3bembl JOrMYECKHX BXOJIOB; pPa3beMbl
BBIXOJIHBIX ~ pelie; KHOIMKa BKJIIOYEHHUs 3apsfa; CETeBOM IIHYp MHUTaHUS CMOHTHPOBAH
HEIMOCPEICTBEHHO B Kopiryce 3Y.

Ha 3angneit manenu 3V pacnonoxeH pa3zbém ans noaximodeHust Ilynabta ynpasnenus I1Y2
(manee — [1Y2) u pazvem misa nogkitouenus 3Y CubAmrep.

Ha nepenneir manenu IIY2 pacnonoxxkeH AuWCIUIel, CBETOAMON, KHOIKH YIpaBiICHUS U

HaBUTI'alllU.

1.3.6 Omnmcanue opraHoB WHIMKAIIMU U yripaBieHus [1Y2.

Haznauenue opranos unaukauuu u ynpasienus [1Y2 B coorBercTBuM ¢ pucyHkoM 17.
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Knomnka 1.1 @ — xaonka BBO/[ / IIPUMEHUTDb (COXPAHUTD), nepexoa Ha cienyromui

YPOBE€Hb MEHIO, BLI60p N COXpaHCHHE HACTPOCK, BKJIFOYEHME/BLIKIIIOUEHHE 3apsaa.

Knonka 1.2 ® — kHonka BBIXOJI/HA3AJI, B0o3Bpar Ha MNpeAbIAyIIMA YpPOBEHb MEHIO,

OTMCHA COXpPaHCHHA HACTPOCK.

Kuonxku 1.3, 1.6 ©@ — xuonxku BJIEBO/BITPABO.
B PaGouem pexxuMe mepekioyeHne MexIy SkpaHamu Pabouero pexxuma moaep >KUBaeMbIX

npuOopoB. B pexxume MeHio HaBUranus 1 U3MEHEHHE IapameTpa.

Kuonkm 1.5, 1.4 @@ - kuonku BBEPX/BHU3.
B Pabouem pexume — aabTepHATUBHBIC ()yHKIIUU:
— xHonka BHU3 — Bxox B pexum MeHio;
— kHomka BBEPX — Bxog B pexuM oToOpakeHuss wuHPopManud o0 omubkax u
IpelynpexIeHusIX B padboTe BeoMOro npudopa.
B pexxume MeHro — HaBUranus MeXay IIyHKTaMH MEHIO, YBEJIWYEeHHE/yMEHbLICHUE 3HAaUeHUs
U3MEHSIEMOTr0 IapaMeTpa.
CeeroBoii mHmuKatop 3.1 — JABYXIBETHBIH HHIUKATOP TEKYIIErO COCTOSIHHSA Mpubopa B

COOTBETCTBUHU C TaOIUIEH &;

I'paduueckuii qucruieii 4.1 — nHGOPMAIIMOHHBIN UHIUKATOP.
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1.1 — xnonka BXO/] / TIPUMEHUTD (COXPAHUTB)/ENT,;

1.2 — knonka BBIXOJ] / OTMEHA/ESC,;

1.3 — knonka BJIEBO/LEFT;

1.4 — xnonka BHN3/DOWN;

1.5 — knonka BBEPX/UP;

1.6 — knonka BIIPABO/RIGHT;

2.1 — pozetka «SLAVE RS-485»: 8 3V He ucnois3yercs;

2.2 — nBe po3etkn «MASTER RS-485»: nns moakmtouenns 3Y U qpyrux yCTPOKHCTB;
3.1 — cBeTOBOI MHANKATOP, OTOOPaKCHHE B COOTBETCTBUH C TaOHIIeH §;

4.1 — uHpOpPMATMOHHBIH rpadIecKuil HHINKATOP ¢ pa3pemreHrneM 132x64 mukcens.

Pucynox 17 — Opransl ”HAMKALUN YIPABICHUS

v.2.0 16.04.2019 CuskoHT1gK] 39



3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

Tabmuma 8

CocrosiHue

HaumeHnoBanue

BricTpO MUraeT KpacHbIi

Het oOoMena undopmanueii ¢ 3Y no unrepdericy RS485

I'opur xpacHsIit

Ecte ABAPUSL

IToogepénHo OBICTPO MUTAET
KpAacHBIN U 3€JIEHBII

Ects IIPEJIYTIPEXXKIEHUE, 3apsim BKJIIOYEH.

BricTpo Muraer 3eneHblit

3apsn BKJIFOUEH, ABAPUIA wer

IToouepénHo MenIEHHO
MUTaeT KPACHBIN U 3eJIeHbIN

[Tay3a 3apsina wnu 3apsn 3aBepiuéH, ects [IPEJIYIIPEXXIEHUE

MenneHHO MHUTAET 3€JIE€HBIN

Tay3a 3apsma unu 3apsn 3asepmén, [IPEJYIIPEXIEHUN ner

MenyieHHO MUTaeT KpacHbIi

Ects IIPEJIYTIPEXKIEHUE, 3apsin OTKJIFOYEH.

Topurt 3enensiii

Her IIPEJIYTIPEXIEHUI u ABAPHIA, 3apsix OTKJIFOYEH.

Oxno Pabouero pexxuma rpaguueckoro HHANKATOpPa MPEICTaBICHO Ha pUCyHKe 18.

B BepxHeil yacTi OKHa MONEPEMEHHO OTOOPaXKAOTCA CICAYIOLINE TaHHbIC:

0a30BbIE YCTaBKHU THUIIA Ab 1o HaIIPsAXKCHUIO 1 MAKCUMAJIBHOI'O TOKa 3apsaaa (eCJ'II/I 3apsana

BBIKJIIOYEH);

Hanpsokenne Ab u Tok 3apsina Ab Tekyiiei ctanuu 3apsiaa (ecau 3apsi BKIIOUYEH);

3Ha4YeHue ypoBHs 3apana Ab 3a Texymmii/mocieauii ceanc.

B ocHOBHO# "acTH OKHa OTOOPaKAIOTCS CIEAYIONINE JaHHBIE:

TCEKYIICC 3HAYCHUEC TCMIICPATYPhI an6opa;

cTaauvsd 3apsjaa. HanmenoBanmne CTaguu COOTBECTCTBYCT JaHHBIM, IIPCACTABJICHHBIM B Ta6nnuax

9-11;

Bpems 3apsna B popmare CYTKU.YHACBI:MUHYThI;

temneparypa Ab;

TeKyIui TOK 3apsna Ab;

TeKyliee HanpsbkeHne Ab.

UsrACID 12B

5,0A @ UsrACID 12345,67A™ @

@ OTkno4veH
00.00:48

N

-48,9°C -48,9°C

0,0A @ OTKNKOYEH 0,0A
12,9A 00.00:48 12,9A
Ny,

+27,4°C

=3 | s =3

Pucynox 18 — Oxno Pabouero pexuma aucrutes [1Y?2
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Pucynok 18 —Oxno Pabouero pexxuma nucruies

Tabauia 9
HanmenoBanue ctaamu Ha
Cranus 3apsaa 1mo pucyHKY
JHACILIEE
JECYJIbOATALIMSA Hecynsgart.
IIJIABHBIN CTAPT IInaB.cTapT
[IOCTOSHHbBIN TOK Ioct.TOK
ABCOPBLIVA AbGcopOrus
BBIPABHUBAIOILNI 3APSI/] Bripas.3ap
AHAJIN3 Ananus
BY®EP Bydep
3APAI OTKJIIFOUEH OTKII04YeH
Tabmuma 10
Crramist 3apsiia 110 DHCYHK HaumeHnoBanue ctaauu Ha
A pAa PHCYHKY JACIIIEE
[IOCTOSHHBIN TOK Ioct.TOK
ABCOPBIIMA AGcopOrust
®UHAJILHBIN 3APSIJ] dunan
BY®EP Bydep
3APS] OTKJIFOYEH OTKII04YeH
Tabmuma 11
Crrauist 3apsiia 110 DHCYHK HaumenoBanue ctaguu Ha
A pAd PHCYHKY JACIIIEE
TMMOCTOSHHBIN TOK IToct. TOK
TMMOHWXXEHHBIN TOK ITonmx.TOK
ITOCTOAHHOE HAIIPSIDKEHUE Iocrt. Hamp.
BY®EP Bydep
3APAL OTKJIFOUEH Ortxiro4ueH

1.3.7 Onucanne opraHoB WHIMKAIIMN M YIIPABJICHUS JINIIEBOW aHenu 3Y.

Ha3znauenne opraHoB WHIAMKAMM W YIpaBICHUS JUIEBOW MaHend 3Y B COOTBETCTBUU

pucynkom 19.

BxomHO# aBTOMaTHYeCKHi BRIKITFOUaTeb 1.1, ocymecTrisietr BKiroueHne cetn ~ 220 B.

Kuomnka 1.2 OCYIICCTBIIAACT BKJIIOUCHHUE/OTKIIIOUCHUE 3apsaa.

Paszbem 2.1 jormueckue BXOJbI, OCYIIECTBISAIOT CBsi3b ¢ cucteMoir CKY AB (cM. Tabnumy 7),

anbTepHaTHBHAs (QYHKIHUS — yAaJeHHOe BKIIoueHue/oTkmoueHue 3apsaa («lIporpammupyemsiii

BXO/ 3») 1 ynpasienue «I[IporpaMMupyeMbIMHU BeIXogaMm» (cm. 2.9).

v.2.0 16.04.2019

( MBISOHTQKI




3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
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Pazvem 2.2 1 2.3 BBIXOJHBIE pelie, OCYIIECTBIISAET YIPABICHHE BHEIIHUMH YCTPOUCTBAMH.

Pazbem 2.4 pazbem i1 MOAKITIOUEHUS JaTYMKa TeMiiepaTypsl Ab.

Pazpem 2.5 pazpem A MOAKIIOUCHHS JaTyuka HanpsbkeHuss Ab, nubo 3armymiku, ecnu He
UCIIOJIb3YETCS JKI'YT AJIs U3MepeHus HanpsbkeHus Ab.

Kiiemma 2.6 pazbem [1st OAKITIOUEHUS «-» Kabens Ab.

Knemma 2.7 pazbpem a1t HOAKITIOUEHHS «+» Kabens Ab.

Kryt 2.8 BXOIHOM ceTeBOi KaOelb.

Ceerommonst 3.1 — 3.3 — CBETOBOW HMHIMKATOp, 3aropaercsi MpH 3aMbIKAHUU KOHTAaKTa
[Tporpammupyemoro Bxoxa 1 — 3.

Ceeromuoasl 3.4 m 3.5 — CBETOBOM MHAMKATOp, 3aropaercs TMpU 3aMbIKaHUU pelie
[Tporpammupyemoro Beixosa 1 u 2;

Ceeromgmonnl 3.6 — 3.8 — CBETOBOI MHAMKATOP, OTOOPAKAIOT MPOIIECC 3apsia B COOTBETCTBHH C
Tabymuen 12.
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(3.1) (3.2) (3.3)

N B e

(3.4)(35

2

JaTyuk
TemnepaTtypbl AB

—

Aatumk
HanpsyeHusa Ab

HTIQOK

www.sibcontact.com

Bbixog === 36/48 B
100 A

——

Mporpammupyemble

BX04bl BbIX0Abl

nporpaM:upuem

.

s[e]e]e]]e]

\

21® 92® ©3® 1 2

3apsiaHoe YCTPOHUCTBO

Cu6Amnep 36/48

MuraHue ot cetn ~220 B
BrntoueHo

/

|ABB

[ o A
o o o©

5)

BKAOYeHHe \

3apsaga

®

£

OTHNKY
3ap|

CaenaHo
r. Hosog

YyeHue
Aaa

B Poccuu
UGMpCK

G

P

OTKAKYEHO

Bxoa
~220B,50Tu, 16 A

3n;

1.1 — BXOIHOM aBTOMAaTHYECKHUI BBIKJIFOYATEND),

1.2 — KkHOTIKa BKIJIFOYCHHUS/OTKITIOYCHHUS 3apsi/ia,;

2.1 — pazvem «IIporpamMmupyemsie BXOAbI»;

2.2 u 2.3 — Bunka «IIporpaMMupyeMbie BEIXOIBD» - peie;

2.4 — pazbem «Jlatumk Temnepatypsl Aby;

2.5 — pazvem «[latunk HanpsokeHust Aby;

2.6 1 2.7 — BEIXOAHBIE KIIEMMBI «-» U «1)»;

2.8 — BxoaHOI ceTeBoi *ryT ~ 220 B;

3.1 — 3.3 — cBeTOBOiI1 MHIAMKATOP CHIHAIM3UPYET 3aMblkaHue KoHTakTa «IIporpammupyemoro Bxoxa 1—

3.4 1 3.5 — cBETOBOI MHAMKATOP CUTHAIU3UPYET 3aMblkaHue pene «IIporpammupyemoro Beixoaa 1 u 2y;

3.6 — 3.8 — cBeTOBOI HHAKWKATOP MPOILIECCa 3apsiia, OTOOPAKEHHE B COOTBETCTBUH ¢ Tabmiieit 12.

Pucynok 19 — Opransl unaukanuu ynpasienus JInieBoil nanenu

v.2.0 16.04.2019
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Tabmuma 12
ObosHasennue/uper CocrosiHue HaumenoBanue
CBEUCHUS
== Bxitouén 3apsin BKIIFOUEH.
MeuieHHO MHUTaeT [May3a 3apsina nim 3apsij 3aBepiiéH
3eIIEHBIH Briximtouen 3apsan OTKIJIFOYEH.
- - MenneHHo muraet Hauano nponecca 3apsina.
@ Brictpo mMuraer Cepenuna mpoiiecca 3apsaja.
. Bxitouén 3aBepiieHue mporecca 3apsaaa.
KCTTRIHI Brixrouen 3apsia OTKITIOUEH WK 3aBEPIIEH IUTH Iay3a 3apsiia
= = MenaeHHO MUTaeT Ecte IIPEJAYIIPEXIEHUE.
‘j\ Bruttouén Ects ABAPHISL
KpacHbIit BIKITIOUEH Her ITIPEJTYIIPEXXJIEHUIA u ABAPUIA.

1.3.8 Omnucanue opraHoB ynpasieHus 3aaHen nanenu 3Y.

Ha3nauenue opranoB ynpasieHUs 3aHel naHenu 3Y B cOOTBETCTBUU € pUCYHKOM 20.

)

]
l
® )
= = = =

1.1 — poserka «RS-485y» mist moakmrouenus [1Y2 nin nepconansaoro kommporepa (I1K), win mapamieasHo

noaxiarodeHHoro 3Y CubAmmep.

Pucynox 20 — Pazbemsl 3aaneit manenmu 3Y
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Poszerka 1.1 ucnonesyercs mia noaximouenus 3Y k muHe RS485. 3V BeicTynaer B kauecTBe

BEJIOMOI'0 yCTpOMCTBa. B KauecTBe BeayIIEro ycTpoiicTBa MOKeT BeIcTynaTh [1Y2.

14  MapkupoBKa 1 INIOMOMPOBAHHE.

1.4.1 Ha nunesoit nanenu 3Y u [1Y2 HaneceHo:

- HAaMMEHOBAHHE M3TOTOBUTEJIS,

- o6o3naucuue 3Y u I1Y2;

1.4.2 Ha tabnauyke, 3aKperuI€HHON Ha JIMIICBOW maHenu 3Y, HAaHECEHO:

- ycrnoBHOe 0003HaueHue 3Y;

- KpaTKOe OMHCAaHUE OPTaHOB KOMMYTAIUH, YIIPABICHUS U CBSI3U C IPYTUMHU YCTPOHUCTBAMHU.
1.4.3 Ha tabnuyke, 3aKperiecHHON Ha 3aHel manenu 3Y, HaHeCeHO:

- TOpAIKOBbIM HoMep 3Y 1O cucTeMe HyMepaluu, MPUHSATONW Yy M3rOTOBUTENs (3aBOACKOU
HOMED);

- TOJ M3TOTOBJICHUS;

- ONHCaHHE OpraHa YIpaBIICHUS U CBSI3U C IPYTUMHU YCTPOHUCTBAMHU.

1.4.4 3V noanexuT MIOMOMPOBAHUIO U3TOTOBUTENIEM C MTOMOIIBIO IIIOMOUPOBOYHBIX HAKIICEK.
1.45 11Y2 mnoanexuT IUIOMOMPOBAHHIO W3TOTOBUTEIEM C MOMOINBIO IJIOMOMPOBOYHOM

HaKJIEUKHU.

15 Ynakoska

1.5.1 3V ynaxkoBBIBalOT B 3aKPBITBIX BEHTWIHPYEMbIX IIOMEIICHUAX TpU TeMIepaType
(20 = 5) °C 1 OTHOCUTENBHOH BIIAXXHOCTH BO31yxa He Oonee 80 % Mpu OTCYTCTBHH B OKpY>Karolei
Cpelie arpeCCUBHBIX MMPUMECE.

1.5.2 3V, [1Y2, kabenu momemarT B 4eXJbl U3 MOJUITHICHOBOW TUIEHKH M YKJIAJbIBAIOT B
Tpa”cnopTHbI AmmK ['OCT 9142-90. DkcryarallnOHHYIO JOKYMEHTALMIO YIIAKOBBIBAIOT BMECTE C
3V.

1.5.3 B TpaHCHIOpPTHBII SIIMK BKJIAABIBAIOT PD, cOBMelEHHOE C MAaclopTOM, COepKalliue
CIIEYIOIINE CBEICHMUS:

- ycioBHOe o0o3HayeHue 3Y;

- KOMIUJIEKTHOCTb;

- JlaTa YIaKOBBIBaHUS (YUCIIO, MECALL, TON);

- (amunus, THUIMAIBL, TOJMUCH JIUIA, OTBETCTBEHHOTO 32 YIaKOBBIBAHHE.
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2 WCHOJIb30BAHME 3APSIJTHOT'O YCTPOMCTBA IO HASHAYEHHIO.

2.1  Mepsbl 6€30MacHOCTH.

2.1.1 Tlo cremeHW 3alIUTHI YEJIOBEKAa OT TMOPAKEHUS OJICKTPHUUECKUM TOKOM 3Y
cootBercTByeT kiaccy 1 mo 'OCT 12.2.007.0-75.

2.1.2 3V umeeT crneayronme BUAbI 3alUThI:

- 3allUTa OT NEPETPY3KHU;

- 3ammTa oT meperpeBa 3Y. Ilpu mpeBblllieHUH BHYTPEHHEH TemIiieparypsl 3Y, mpoieccop
YIpaBJIEHUS CHUKAET BBIXOJIHOM TOK (MHUraeT KpacHbI CBETOBOM MHAMKaTOp Ha JIunesoil nanenu 3V
¢ nepuogoM | cek). [Ipu cHmxkeHMM TemmepaTypbl TOK 3apsja BoccTaHaBiuBaeTcs. llpu meperpese
Boimie 85 °C 3V oTkiIrouacTcs;

- 3aIlMTa 10 MUHUMAJIBHON M MAaKCHUMaJbHOW TEMIIEpaType 3apsa IO JaT4YUKY TeMIIepaTypbl
ADb. Ilpu npeBplllIeHUN MAKCUMAJIBHON WM CHI)KEHHIO MUHUMAJIbHOW TEMIIEpaTyphl OKpYXKarollew
cpenbl Ab (ycranosnennoit ¢ [1Y2 B cootBercTBHM ¢ Tabnuuamu 2 — 5), 3apsia Ab orkmtouaercs. [pu
CHUKEHUU (TpU TNPEBBIILIEHUN MAaKCUMAJIbHON TEMIIEpaTyphl) WM YBEJIMUYEHUU (IIPU IPEBBILIEHUU
MUHUMAaJbHOHN TemrepaTypbl) Temneparypsl Ha 5 °C, 3apsa Ab BKIIIOUMTCS aBTOMaTHYECKU;

- 3allMTa OT HENPABWIBHOIO NOAKI0YeHHs AB;

- 3allXTa OT MOHMKEHHOTO U MOBBILIEHHOI'O HAIPSKEHUS! CETEBOro Hanpsbkenus ~ 220 B;

- 3allyTa OT MOHMKEHHOTr'0 U MOBBILIEHHOIO HanpsbkeHus Ab;

- 3allMTa OT BHYTPEHHEr0 KOPOTKOI'O 3aMbIKaHUSI.

2.1.3 BAIPEIHAETCSI!

- moAkioyaTh/oTkiIouaTh [IY2, naTtuuk Temmeparypbl, paszbeMbl «lIporpammupyemsbie
BXx0JibI» U «IIporpammupyembie BBIXOJbI», KI'YT U3MepeHus HanpsokeHus Ab u «3armymika» natdvka
HaNpPsDKEHUS IPU BKIIIOUEHHOM NMUTaHuu 3Y;

- paboTa B MOMELICHUH CO B3pPHIBOONACHOM MM XMMHYECKH aKTHUBHOM Cpelloi, B YCIOBHSIX
BO3/ICHCTBUS Kamnesb WK OpbI3T, B YCIOBUSAX 3albJIEHHOCTH, HA OTKPBITHIX IUIOMIAIKAX;

- yCTaHaBJIMBATH 3Y PAIAOM C IPEAMETAMH, 3aKPHIBAIOIIUMHI BEHTWISALIMOHHBIE OTBEPCTHS.

2.1.4 BHUMAHHME! Buytpu 3V umMerorcst dneKTpuyecKie nenu ¢ HanpsokenueM 10 410 B.
He BckpriBaiite 3V npu BKIIOYEHHOM BXOJIHOM aBTOMAaTHYECKOM BBIKJIIOUATENE.

215 TIlpm mnonkmouenun 3Y k Ab coOmromaiiTe TONAPHOCTh: KPAcHBIA TPOBOJ

nojcoenuHsAeTcs K kaemme "+" Ab, uepHbIit poBoJ — K Kiaemme """ Ab.

2.2 TloxroroBka 3apsiIHOTO YCTPONCTBA K UCIOIB30BAHHUIO.

2.2.1 Y0enurech B LEIOCTHOCTU YHMAKOBKHM INpH Mokymke (moctaBke) 3Y. Pacnakyiite 3Y u
[IPOBEPHTE KOMIUIEKTHOCTb.
2.2.2 Tlociie TpaHCIIOPTUPOBAHUS WM XpaHEHUS TpU OTPHUIATEIBLHOW Temmeparype, 3Y

ClenyeT BbLAEpkKaTh IPH KOMHATHOM TeMIeparype He MeHee 4 4.
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2.2.3 Usyunre Hactosimee PO, koncTpykiuio 3VY.

2.2.4 Ycranoutre 3Y Ha TOPU3OHTAIbHYIO MOBEPXHOCTh B MOMEHICHHHM C TeMIlepaTypoun
(20 £ 15) °C takum 00pa3oM, 4TOOBI BO3IYIIHBIN MMOTOK MOT CBOOOTHO MPOXOIUTh BOKPYI KOpITyCa.
3a30p Mex 1y KopirycoMm 3Y U MOCTOPOHHUMHU MPEAMETaMH T0KEeH ObITh He MeHee 300 M.

2.2.5 Yoenurech, YTO BXOMHOH aBTOMAaTHYECKHH BBIKIIOYATEIb OTKIOYEH M KHOIIKA
«Bxmouenne / OTkiItoueHUE 3apsay YCTaHOBIEHAa B mojoxkeHue «OTKIOUeHHue 3apsiua» (CMm.
pPUCYHOK 1).

2.2.6 Tloaxmtouenre 3Y K CBHHIIOBO-KUCIOTHON u Li-ion AB mpoBoauTh B COOTBETCTBHUHU C
pucynkamu 21 u 22, B crieayroniei mocie0BaTeIbHOCTH

1) B cmywae 3apsiia CBUHIIOBO-KUCIIOTHOW AB, ycranoBute 3ariymky Ha «[IporpaMMupyemsiii
BXOJ 3».

2) MOAKIIOYHMTE CHIIOBBIE Kabenu K kiemmaM «Breixom 12/24/36/48 B» 3V, kpacHblil kKabesb
MOAKIIOYUTE K KiieMMe "+", 4epHbIi KaOesb MOJKII0YUTE K Kiemme "—,

3) moaxmounTe AaTduK Temmeparypsl Ab k pazbemy «JlaTunk Temneparypsl Aby Ha JluieBoii
manenu 3Y;

4) MOIKITIOYMTE KI'YT U3MepeHus HampsvkeHus AbB k pasbemy «JlaTuuk Hampsbkenust Aby Ha
JInnesoi manenu 3V

5) ecnu He HCIONB3YETCS JXKI'YT H3MEpeHus HampspkeHus AB, To HE0OXOAMMO yCTaHOBHTH
3arnymiky B pa3zbéMm «latunk Hanpsbkenuss Ab» nHa JluneBoit manenu 3Y. (3amiymika 3aMblKaeT
KOHTaKThI 1, 3 1 2, 4 B pazbeme);

6) B cmyuae 3apspa Li-ion AB, mnomxmounts cucremy CKY AB Kk  pasbemy
«[Tporpammupyembie BXOAbI» (cM. TabmuILy 7).

7) moaxmounts [TY2 k pazsemy "RS-485" na 3anueit nanenu 3Y;

8) coenuHUTH «—» YepHbIi Kabenb 3Y ¢ «—» kiemmoit AB B crieayrolei mociae10BaTeIbHOCTH
(cM. pucyHok 21 u 22):

- OTKPYTUTH OOJT KPETJIEHHs ¢ «—» KIeMMbI ¢ AB;

- HaJeTh Ha OOJT MOCJeI0BaTeIbHO TPaBEPHYIO 11aii0y, 3aTeM M1aiidy;

- JUI1 CBUHIIOBO-KHCIIOTHOM Ab: nmamee mocnmemoBaTenbHO HaAeTh Ha OONT  JAaTYHUK
temneparypbl Ab u MUHYCOBOIT HakOHeYHUK Kabesst 3Y (YepHbIil MPoBON);

- mns Li-ion Ab: natumk temmeparypsl Ab He mojkiodyaeTcss K MUHYCOBO# kiemme AB, oH
(matuuk) pacrionaraerca psioM ¢ Ab. Tloatomy HameTe Ha OONAT TOJNBKO MHUHYCOBOW HAaKOHEYHUK
kabesst 3Y (4epHbIit MPOBOJ);

- TOACOEANHUTH COOPAaHHYIO KOHCTPYKIIMIO K MUHYCOBOM KileMMe Ab;

- 3aTsaHYTh OonT  KperuieHus Ab (ycuime 3aTsKKM JTOIDKHO OBITh B COOTBETCTBHH C
peKoMeHIanusIMu u3rorourens Ab);

- HE0OXOJMMO BU3YaJIbHO MPOBEPUTH MPABUIBLHOCTh COSIMHEHUS MUHYCOBOTO Kabersl.

9) coenuHHUTD «+» KpacHbIi kabenb 3Y ¢ «+» knemmoit AB B ciiefyroleii mocieaoBaTeIbHOCTH
(cM. pucyHok 21 u 22):
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- OTKPYTUTH OONT KperieHus ¢ kKiieMMbl Ab;

- 0IeTh Ha OOJT MOCJIEIOBATEILHO IPABEPHYIO A0y, 3aTeM 11aiidy;

- Jaiee HaJeTh IUIF0COBOM HaKOHEYHHUK Kabeis 3Y (KpacHbIii MPoOBo);

- KpaTKOBPEMEHHO KOCHYThCSI COOpaHHOM KOHCTPYKIHEH K «+» kiemme Ab;

I[Ipumevanue — Bo3mokHa HeOOmbIIAss 00HOKpamHas uckpa (BCIEACTBHE 3apsiaa BHYTPEHHHX
BBIXOJIHBIX KOHEeHCAaTOpoB). Jliist m3beranust KCKpbl peKOMEHIyeTCst KpaTKoBpeMeHHO (10 — 15 cek.) CoequHUTD
IUTIOCOBOM HakoHEeUHUK 3Y K «+» kinemMMe Ab depe3 HU3KOOMHBIN mpeasapsanbiii Tepmuctop (10 — 20 Owm,
2A).

- TOACOEAVHUTD MOJYYUBIIYIOCS KOHCTPYKIIMIO K TUTIOCOBOM KiemMme AD;

- 3aTAHYTh OOJT KperieHuss (yCWiHMe 3aTsOKKM  JODKHO OBITh B COOTBETCTBUHM C
peKOMeHIanusIMu u3rorourens Ab);

- HEOOXOJMMO BU3YAILHO MPOBEPUTH IPABHILHOCT COCTMHEHUS TUTFOCOBOTO KaOelIs.

10) HeoOXOMUMO BH3YaJbHO MPOBEPUTH IPABUILHOCTh COCAMHEHHS B COOTBETCTBHU C
pucynkom 21 u 22;

11) MOAKJIFOYUTH HIHYP MUTAHUS K CeTH HampspkeHueM ~ 220 B wactoToit 50 I'm.

IIpumeuanme — Cerb mMUTaHUS MOIDKHA MMETH 3a3eMIIIOIINNA mpoBoAHHK ("'eBpoposeTky"). Ecmu
po3eTka He HMMeEeT 3allMTHOI0 MNpOBOAa 3a3eMyieHus, To 3Y HeoOXoAMMO 3a3eMIUTh (OONT KperuieHUs
3a3emuieHns1 Haxoautces Ha Jlunesoit manemn 3Y). PekoMeHayeMoe ceueHne MpoBOJOB B CETH MUTAHUS JOIKHO
6bITh He MeHee 2,5 MM°. J[o BKiroueHHs 3Y HEOOXOAMMO YOSIHTBCS, YTO PO3ETKA CIIOCOOHA IUTUTEIBHO
BBIZICP)KATh TOK He MeHee 16 A (s 3apsina 24/48 B AB npu MakCHMaibHOM TOKeE).
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2.3 Omnucanue HacTpoek u padoTsr [TY2.

2.3.1 JIna mporpaMMHUpOBaHUs HACTPOEK HeoOXoauMo mnoakimroduth 3Y Kk Ab (cm. 2.2) u
BKITIOYHThH BXOJHOIM aBTOMAaTHYECKUH BBIKITIOYATEb.

2.3.2 Eciiu myHKT 2.2 ObUT BBINIOJIHEH KOPPEKTHO, TO Ha rpaduyeckoM uHaukarope I[1Y2
0TOOpa3uTCs 3acTaBKa C JIOTOTHIIOM KOMITAHUH-pa3padOTYMKa, B COOTBETCTBHH C PHUCYHKOM 23 H,
CITYCTsI IPUMEPHO 5 CeK. — 3KpaH Pabouero pexxuma ImylibTa, B COOTBETCTBUU C PUCYHKOM 24.

( MBISQHTQKI

www.sibcontact.com
Poccus, rrHoBocubumpcek
+7(383)363-31-21

Pucynok 23 — 3acraBka

26.06.2017
08:39.08

BTopHUK

Pucynok 24 — Dkpan pabodero pexxuma myJsipra

2.3.3 I mepekmodyeHuss K OKpaHy Pabowero pexuma CubAmmep HeoOXOAMMO
KkpaTkoBpeMeHHO HaxaTh KHonky BIIPABO unu BJIEBO. Ilpu sTom Ha rpadguueckomM MHIMKATOpe
Oyner otobpaxkeH 3kpaH Pabouero pexxuma CubAmmnep, B COOTBETCTBUU ¢ pucyHKoM 25. Ha skpane
Oynyr ortoOpakeHbl Tekyllee HampspbkeHue Ab, craaus 3apsga, TOK 3apsaa, temmeparypa Ab
(ompenensieTcss MO TOKa3aHUSM BBIHOCHOTO JaTdyMka Ttemreparypsl AbB), Temmepatypa BHYTpU
npubopa u BpeMms 3aps/a.
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UsrACID 12B 5,0A @ UsrACID 12345,67A*y @
-48,9°C -48,9°C
@ OTKNKOYEH 0,0A @ OTKNHOYEH 0,0A
00.00:48 12,9A 00.00:48 12,9A

~ ~
— [ +27.4°C — [ +27.4°C

[Ipumeuanue — B kauecTBe npumepa BoiOpana cBuHIOBO-KkucnoTHas Ab tun- USrACID, ¢

HOMHHAJIBHBIM HaIpsbKeHrneM 3apsiaa 12 B u yeranoBneHHBIM TOKOM 3apsaa 5,0 A.

Pucynok 25 — Dxpan Pabouero pexnma CubAmrep

2.4 TIporpammupoBanue HacTpoek. O0mas napopmarus.

241 Bxom B pexuM BbIOOpa HACTPOEK OCYIIECTBISETCS U3 pabouero pexuma

KpaTKOBPEMEHHBIM HaxkaTueM kHonku BHI3.

2.4.2 Hapuramusi MeXIy NyHKTaMHd MEHIO OCYIIECTBIISIETCS KPAaTKOBPEMEHHBIM Ha)kKaTHEM
kuornok BHU3 / BBEPX miist mepementieHus K ClIeAyIonieMy/Bo3BpaTa K MPeAbIIyIIeMy ITYHKTY MEHIO.
B nynbre peannu3oBaHa HUKIMYECKAsk IPOKPYTKA MYHKTOB MEHIO. DTO O3HAYAET, YTO IIPU HAXOKJICHUU
Kypcopa B CaMOM HW)XHEM IyHKT€ MEHIO U Haxkatuu kHonku BHU3 mpousolaér aBromaruueckuit
Iepexo/] K IEpBOMY ITYHKTY MEHIO.

[Ipn HaxokaeHuMm Kypcopa B CaMOM BEPXHEM ITYHKT€ MEHIO M Haxatuu kHonku BBEPX
IIPOU30MAET AaBTOMATHYECKHM MEPEXO0JT K MOCIEAHEMY ITYHKTY MEHIO.

2.4.3 Tlepexona Ha ciemyronuii / BO3BpaT Ha MPEABLAYIINNA YPOBEHb MEHIO OCYIIECTBIISACTCS
KpaTKOBpeMeHHbIM HaxkaTreM kHoriok BBOJ] / HA3A/I.

2.4.4 UV3MeHeHuWe 3HAYCHHs MapaMeTpa Ha OJWH IIar B OONbIIyl0 / MEHBIIYIO CTOPOHY
OCYIIECTBIIICTCS KOPOTKMM HaxkatreM kHormok BBEPX / BHU3. 3menenue 3HaueHus mapamerpa Ha
HECKOJIbKO MIaroB OCYILECTBISETCS JUIMHHBIM Ha)kKaTUEM COOTBETCTBYIOLIEH KHONKU. [lpu sToMm
3HaueHue napameTpa OyJeT IMKINYECKH U3MEHATHCS Ha OAuH mar kaxasle 200 mc.

Jlnama3oH M3MEHEHUs 3HAaYeHWH Mapamerpa oToOpa)kaeTcsi B OKHE M3MEHEHMs MapameTpa.
[Tpuuém, B HIDKHEN YacTU OKHA OTOOpa)kaeTcs MUHUMAJIbHOE, @ BEpXHEH YacTH OKHA — MaKCUMAaJIbHOE

3HAYCHHUC ITapaMeTpa.

2.4.5 CoxpaHeHUe HOBOTO 3HaUEHHs MapaMeTpa BHIOIHIETCS B MOMEHT KOPOTKOT'O HaXKaTUs
BBO/] B okHe perynupoBKy 3HaueHus: napamerpa. OJHOBPEMEHHO € 3THM OYyIyT MpPeAyCTaHOBIJICHBI
3HAUEHUs MapaMEeTPOB, HENOCPEACTBEHHO CBSA3aHHBIX C U3MEHSAEMBIM mapamerpoMm. Hampumep, npu
U3MEHEHUH HOMHMHAJIBHOTO HampsbkeHus AbB OyayT mpeaycTaHOBIEHBI HACTPOWKM CTaauil 3apsna,
3aBHCUMBIX OT HOMHHAJIBHOTO HanpspkeHust Ab.
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IIpn coxpaneHuu HacTpoeKk OyneT BbIBeACHO cooOuieHrne «Bbl yBepeHbl, YTO XOTHUTE
COXpaHWUTb HOBBIE HACTPOMKU?» B sTOM ciywae Iisi cOXpaHEHHUS HACTPOEK HEOOXOAUMO HaKaTh
kaHonky BBOJI. [Inst oTka3za OT COXpaHEHHUS HACTPOCK HEOO0XOoauMmo HaxaTh KHONKY HA3AJIL

ATNBTEpPHATUBHO, BBHIMOJIHUTH COXPAaHEHHWE HACTPOEK OyaeT MPeIOKEeHO MpH BO3Bpare Ha
OpeIbIAYIINH ypOBEHb MEHIO NpuOOpa, eciu B Ipouecce paboThl 3HAYEHHE MapaMeTpa ObUIO
U3MEHEHO. B 3TOM ciydae 11l coXpaHEHHWsS M3MEHEHHBIX HACTPOCK HEOOXOJMMO HaXKaTh KHOIKY
BBO/I. /lns oTka3a oT coXpaHeHHUs HaCTpOeK HeoOxoaumo HaxkaTh kHonky HA3A/I.

Ecnu 3nHadyenue mapameTrpa HE M3MEHUJIOCh, TO Npu Haxatuu kHonku BBOJI coxpanenue

HACTPOEK HE MPOUCXOIUT.
2.5 IlporpaMMupoBaHHE HACTPOEK IyJIbTa YIIPABICHUS.

2.5.1 Jlnst BXO/a B PEXUM NIPOTPaMMHUPOBAHMS HACTPOCK MyJIbTa HEOOXOIMMO, HAXOISICh B
Paboyem pexume mynbTa, KpaTKOBpeMeHHO Haxarh kHomky BHU3. Ha rpadumueckom mHIMKaTope
Oyzner oroOpaxkeH SKpaH [ TaBHOTO MEHIO IyJIbTa YIIPABJICHUS, B COOTBETCTBHU C PUCYHKOM 26.

MNynbT YNPABITIEHWA

2.3ymmep

3.CBs3b

4 [lata/Bpems
5.006 ycTponcTtee
Hazan-ESC

Pucynok 26 — ['maBHOE MEHIO MyJbTa YIpaBiIeHUs

2.5.2 B I'maBHOM MeHIO IyJibTa YIpPaBICHUS JOCTYIEH CIEIYIOLUINI HaOOp HACTPOEK:
— Jqucruien
O BpeMs TOJICBETKH;
O SIPKOCTb IOJICBETKH;
— HAaCTPOWKH 3yMMEpa;
O 3BYK KHOIIOK;
— HacTpoiku cBs3u (nHTEepdeiica RS-485);
o master;
"  CKOpOCTb;
®  YETHOCTBD;

"  YHCJO CTOI-OWT;

®  CEeTEBOW aJipec MyJbTa;

"  CKOpOCTb pabOThI;
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="  YyETHOCTB;
"  YWCJIO CTON-OUT;

— Jara/Bpems;

— uHpopMmarus 06 ycTpoiCTBe;

2.5.2.1 Bpemst moacBeTKH TpaduyecKoro MHIUKATOpa — BpeMs (CEeK), B TEYCHHE KOTOPOTO
OyZeT BKIIOYEHA TOJICBETKA rpaUuecKoro MHIWKATOpA IMOCIe HaKaTHs JTr000W u3 kKHomok. Eciu
BpeMs noacBeTku 3agano, kak HOJIb (IIOCTOSAHHO), noaceerka OyAeT BKIIOUEHA BCETA.

Ecnu BpeMst MOJICBETKH YCTAaHOBIIEHO OTJIMYHOE OT TMOCTOSIHHO, TO TOCIIEe HAXKaThs JFO00W U3
KHOIIOK 4Yepe3 YCTAaHOBJIEHHOE 3HAYEHHE BPEMEHU TOJICBETKA MHAMKATOpA OyIeT OTKIo4YeHa. Eciu
MOJICBETKA MHJUKATOpa OTKJIFOYEHA, TO HA)XaTHE JI000W M3 KHOIMOK MPHUBEIET TOJIBKO K BKIIFOUEHUIO
nojcBeTku. Bosznoxkennas Ha He€ (yHKIUS oTpaboTaHa HE OyJeT.

[Tonbp30Barenp MOXKET YCTAaHOBUTHb BpeMsi MOJCBETKM B auamna3oHe ot 10 mo 180 cek. wim
[TOCTOSHHO.

2.5.2.2 Slpkocth moACBeTKH TpaduiyecKoro HHIUKATOpA — YPOBEHb SIPKOCTH IOJCBETKH.
[Tonb30BaTenb MOKET YCTAHOBUTH 3HAUEHUE SIPKOCTHU IMOACBETKU WHIMKATOpa B JAMAIa3oHE OT 2 10
100 equHMAIL

2.5.2.3 Hactpoiiku 3yMMepa MO3BOJIAIOT BbIOpaTh CUTYallMu, MPH BO3HUKHOBEHUU KOTOPBIX
MyJbT BKIFOYUT 3BYKOBOW CHUTHAI.

2.5.2.4 HacTpoiiKu CBSI3M TIO3BOJISIIOT YCTAHOBHUTH HacTpolKku mHTEpdeiica RS-485 mis ooOmena
¢ BHeWHUMH ycTpoiicTBamu. [lpuuém, Hactpoiiku Master mo3BoisioT yCTaHOBUTh HACTPOMKH AJIs
oOMeHa ¢ BeIOMBIMH YCTPOMCTBaMH, a HACTPOHKK Slave mo3BossIFoT BRIOpATh HACTPOMKHU I OOMEHa
C BEYIIUM YCTPOHCTBOM.

Bo3MoxHBIN THana3oH 3HAUYCHUH YCTaHABIMBAEMbIX TapaMETPOB HACTPOCK CBSI3U MPUBEIEH B

tabmuie 13.

Tabmuma 13

HaumenoBanue Jrana3oH 3HaYeHUI 3HaYeHHE 110 YMOTYAHUIO
napameTpa

Anpec* 1 - 247 ¢ marom 1 16

CxopocTb, 9600, 19200, 38400, 57600, 11520, 57600

ouT/cex** 230400

YéTHOCTh NONE, EVEN, ODD NONE

Yucno cron-ouT 1b, 1b5, 2b 1b

*CeTeBoii a/ipec YCTPOMCTBA AOCTYIIEH TOJIBKO At poduis Slave.
**3MeHeHne CKOPOCTH OTPaHUYE€HO WHAWBUYAIBHO JUIS KXKA0TO YCTPOHCTBA U3 TMara3oHa,
MOJAEP>KUBAEMOT0 BEIOMBIM YCTPOMCTBOM.

2.5.2.5 lata / Bpemst — yCTaHOBKa TEKYIIIMX 3HAUYECHHUH JaTbl/BpEeMEHH.
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YcraHoBka JaThl / BpEMEHHM BaXkHa JUIs MPAaBWIBHOHM 3amucu uH@OpManuu o0 ommbdkax u
MpeIyNpexICHUAX B )KypHAI aBapuil.

2.5.2.6 Nudopmanust 06 yCTpOMCTBE — MPOCMOTP CTATyCHOW MH(POPMAIIUH O TYJIbTE.
2.5.3 PerynupoBka / mpocMOTp HaCTPOEK ITyJIbTa.

2.5.3.1 Bpems nosicBeTKH rpadaeckoro HHANKATOPA.
Bri6epere mynkt menro [TYJIBT YIIPABJIEHUS-->/Iucmneii-->Bpems noacBerku. Haxxmure
kHonky BBOJI u mpu momomu kHomok BBEPX/BHI3 BwiOepeTe jkenaemMoe 3HaUCHHUE IMapamMerpa.

Brinonnute kopotkoe Haxxatue kHonku BBOJI 11st coxpaneHus HOBOrO 3HAUCHUS.

BPEMA MNOAOCBETKHA
180

1OgeK

OTtmeHa-ESC

Pucynok 27 — Bpems nmoacBeTku rpaguecKoro HHANKATOpa

2.5.3.2 SIpxocTh MOJICBETKHU TpapruecKoro HHANKATOPA.

Breibepere mnynkt wMenwoo IIVJIBT VIIPABJIEHUA-->/{ucnneit-->SApkocTh MOJCBETKHU.
Haxxmute kHonky BBOJI um nmpu nomomu xHomok BBEPX/BHU3 BwiOepere kemaemoe 3HaYeHHE
napaMerpa. Boinonnute kopoTkoe HaxaTtne kHonku BBO/JI muist coxpaHeHUst HOBOTO 3HAYEHHS.

APKOCTb NMOACBETKW
100

75

OTtmeHa-ESC

Pucynok 28 — SIpkocTh noacBeTKU rpadguueckoro

2.5.3.3 Hactpoiika 3ymmepa.
Bri6epere mynkt mento [IYJIbT VIIPABJIEHUSA-->3ymmep. Ilpu nomomu kHonku BJIEBO

CHHUMUTC I'aJIOUKHU B KCJIACMBIX ITYHKTAaX MCHIO. HpI/I INOMOIIN KHOIIKHA BITPABO YCTAHOBUTC I'dJIOUKHU
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B JXXCJIIACMBIX ITYHKTaxX MCHIO. BrimonauTte KOPOTKO€ HAXXaTUC KHOIIKH BBOII AJI1 COXpaHCHHU HOBOTI'O

3HA4YCHHA.

3YMMEP

1.3BYK KHOMOK V]

Hasag-ESC
Pucynox 29 — Hactpoiiku 3ymmepa

2.5.3.4 Cxopocts unTepderica RS485, mpoduns Master.
Boibeper nynkr mento IIVJIBT YIIPABJIEHUA-->Caass-->Master-->Cxkopocts. Haxmure
kaonky BBOJ] u mpu nomomm kHormok BBEPX/BHU3 BriOepere kenmaeMoe 3HAUCHUE MapameTpa.

Brimonnute kopoTkoe Haxkatue kHonku BBO/I 115t coxpaneHust HOBOTO 3HAUEHHSL.

CKOPOCTb
115200

115200

9600

OtmeHa-ESC
Pucynox 30 — Cxopocts untepdeiica RS485

2.5.3.5 Yérnocts naTepdeiica RS485, mpoduns Master.
Beibeper nynkt menio IIYJIBT VYIIPABJIEHUA-->Casasp-->Master-->Uérnocts. Haxmure
kHonky BBO/I u npu nomouu kHonok BBEPX/BHW3 BhiOepete xkenaemoe 3HaueHHE MapamMeTpa.

Brimonnute KOPOTKOC HaXaTU€ KHOIIKN BBO[[ AJId COXPAHCHUS HOBOI'O 3HAYCHMU.
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YETHOCTb

NONE

NONE

OtmeHa-ESC
Pucynok 31 — UérHocTts unTepdeiica RS485

2.5.3.6 YUucno cron-6ut nnrepdeiica RS485, npoduns Master.
Beibeper nynkr mento [IVJIBT VIIPABJIEHUS-->Cssazp-->Master-->Cron-out. Haxmure
kHonky BBO/I u npu nomomu kHorok BBEPX/BHU3 BriOepere kenaemoe 3Hau€HUE MapameTpa.

Brimonnute KOPOTKOC HAXXKAaTHUC KHOIIKHU BBOH 1A COXPaHCHUA HOBOT'O 3HAUCHMUA.

CTONn AT
1b5

1b

OTtmena-ESC

Pucynok 32 — Hucno cro-6ut unrtepdeiica

2.5.3.7 Cerenoii aapec untepdeiica RS485, npoduis Slave.
Beioeper mynkt mento [TYJIBT YITPABJIEHUA-->Ces3p-->Slave-->Anpec. Haxxmure KHOTIKY
BBO/I u mpu nomomu kaornok BBEPX/BHW3 BriGepere sxenaemoe 3HaueHue napameTpa. BoimoaHuTe

KOPOTKOC HAXXAaTHEC KHOIIKN BBOI[ AJI1 COXPAHCHUS HOBOT'O 3HAUCHUA.

ALPEC
247
1
OtmeHa-ESC
Pucynox 33 — CereBoii anpec unrepdeiica RS485
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2.5.3.8 Ckopocts unTepdeiica RS485, mpoduis Slave.
YcraHoBKa 3HaUYECHUS TTapaMeTpa BBIMOJHIETCS aHAJIOTUHYHO MYyHKTY 2.5.3.4.

2.5.3.9 Yérnocts unatepdeiica RS485, mpoduis Slave.
YcraHoBKa 3HaUYCHUS TTapaMeTpa BBIMOJHSIETCS aHAJIOTUHYHO MYyHKTY 2.5.3.5.

25.3.10 UYucio cron-6ut untepdeiica RS485, npoduis Slave.
VYcTaHOBKa 3HAYE€HHUS [TapaMeTpa BBIIIOJIHAETCS aHAJIOTMYHO MTyHKTY 2.5.3.6.

25311 Hara/Bpems.

Jns  ycraHoBKM Jarbl/BpeMeHu BbiOepere nyHKT MeHio I1IYJIBT VYIIPABJIEHUSA--
>Jlara/Bpems. Haxmute knonky BBO/I. [Tpu nomomu kHomok BBEPX/BHU3 ycranoBure xenaemoe
snauenue. [Ipu momoum kHomok BIIPABO/BJIEBO mnepememaiitech MEXIy yCTaHaBIHMBAaEeMbIMU

mapamMeTpamMu. Bremonnute KOPOTKOC HaXXaTUC KHOIIKHU BBOH JJIAA COXPaHCHUA HOBOT'O 3HAUCHMA.

OATA/BPEMA

#.04.2019
17:23

OtmeHa-ESC
Pucynok 34 — Jlata/Bpems

25.3.12 Bepcus T10.
Jna  npocmotrpa uHpopmanuu 00 ycrpoiictBe BbIOepere TyHKT MeHio IIVJIBT
VIIPABJIEHUA-->06 yctpoiictBe-->Bepcust I10. Haxmure xnonky BBOJI. Ha skpane Oyner

0T06pa>KeHa HH(bOpMaHHSI 0 BEpCHUU NMpOTrpaMMHOTO obecrieueHust myJibTa.

BEPCWA MO

5.10.16.1

Hazag-ESC
Pucynok 35 — Bepcus [10
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2.6 IIporpammupoBanue HacTpoek CubAmriep.

2.6.1 Jlna BXoJa B peKUM MPOrpaMMUpOBaHus HacTpoek CuOAmMIiep He00X0IMMO, HaXOIsCh B
Pabouem pexume CubAmrep, KpaTkoBpeMeHHO Haxkarb kHonky BHW3. Ha rpaduyeckom
uHauKatope OyaeT oroopaxkeH skpaH I maBHoro MeHro CuOAmmep, B COOTBETCTBUU C PUCYHKOM 36.

CUBAMIEP
1.3apsgHoe yCTponcTBO

2.Hactponku cBsasu
3./3mepenus

4 XypHan owmnbok
5.006 ycTponcTee
Has3ag-ESC

Pucynok 36 — I'maBHOE MeHIO

2.6.2 JlocTymeH cienyronui Habop HaCTPOEK:
— 3aps/IHOE YCTPOICTBO;
o ©Oarapes;
" HOMMHaJIbHOE HampsbkeHue Ab;
* Tun Ab;
= &mkocth Ab (Tonbko s Oatapeii Tuna GEL, AGM, FLOODED));
O cTaauu (KOJIMYEeCTBO U HAOOp cTaauil pa3nuyeH g kaxaoro tuna Ab, Oonee
0IpOOHO CMOTPHU HUXKE);
O JIOTIOJIHUTENBHO;
= TeMmmeparypa 3apsia;
"  TOK OTKJIFOYCHHS 3apsi/ia;
"  HanpspKeHUE BO30OOHOBIICHUS 3apsia;
"  YIpaBlI€HHE BHIXOJAMH;
e BhIXOJ 1;
e BEBIXOJ 2;
= mutanue ot Ab (moctynHo oT Moaudukanuu mpudopa);
®  OmMOKHU Mepe3aycka 3apsjia;
*  ympaBJeHHE 3apsI0M;
— HacTpoiiku cBs3u (nHTepdeiica RS-485);
O CETEeBOW aJipec;
O CKOpPOCTH;
O 4YE€THOCTB;
o

YUCJIO CTOM-OMT;
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—  H3MEPCHUS;
O BXOJBI YIPABJICHUS;
O 3apspKeHHas EMKOCTB;
"  CeaHc;
" CcymMa;
"  I0JIH30BATEIIb;
— OKypHaJ OmIMOOoK;
— wuHpopmManus 00 yCTpOUCTBE;
O BepCHs MPOrpPaMMHOI0 OOECIICUCHHUS;

2.6.2.1 CubAmnep noanepuBaet padoTy ¢ mectbio Tunamu Ab (3aBUCHT 0T MOIUpUKAITIH
npudopa):
— GEL (npemycraHoBieHHBIN PpOoGHITh 3aps/a);
— AGM (mpenycTaHoBiIeHHBIA TPODUIH 3apsa);
— FLOODED (mpenycranoBneHHbIN Tpoduis 3apsiia);
— UsrACID (mmonmp30BaTenbCKUi TUTT KUCIIOTHOM Oatapen);
— USIrTRAC (monp30BaTebCKUi THI KUCJIOTHOW TATOBOM OaTapem);
— UsrLI (monp30oBaTenbCKuil TUIT TUTUEBON OaTapen).
Jnsa kaxgoro mnpoduiis 3apsga CyIIECTBYeT CBOM HaOop cTaauid 3apsiga, KOTOpbIe
o0ecrieunBarOT  MaKCHUMaJdbHO  O€peXHbIH, KauyeCTBEHHBIM, THOKUH ©  OBICTpBIA  3apsj,
PEKOMEHI0BaHHBIN MpousBoauTesaMu Ab.

2.6.2.2 JInsa TunoB Ab GEL u AGM o06s13aTenbHbIMU 1)1 3apsiia SIBJISIFOTCS CTaUu:
— TIOCTOSIHHBIN TOK;
— TIOCTOSIHHOE€ HampsbkeHue (abcopOuus);
— aHauus.
JIONOTHUTENBHO K 00s13aTEIbHBIM CTAAUSIM MOYKHO Pa3peIlnTh / 3alPeTUTh CTAAUU:
— necyibdaranus;
— IUJIABHBIA CTapT;
— Oydep.
3HaueHusi TOKa JUIsl 3TUX TUIOB Oarapeil ycTaHaBIMBAIOTCS, KaK (DYHKIHS OT BBIOPAHHOTO
3HayeHns EMKocTH AbB. 3HaueHUWs HampsHDKeHHsS BCEX CTaAMid TPEAYyCTaHOBIICHHBI M WU3MEHHTH HX
3HA4YCHHE HE BO3MOXKHO (cM. 1.2.2).

2.6.2.3 JIna Tuma Ab FLOODED nomoyiHUTeIbHO TIpeIocTaBiIeHa BO3MOKHOCTD Pa3peIInuTh /
3aMPETUTH CTAMIO BRIPABHUBAIOIIETO 3apsijia.

2.6.2.4 JInsa Tuma Ab USTACID mMoxHO pa3pentuTs / 3anpeTUTh JIFO0YIO U3 CTaIni:
— JecynbdaTarus;

— IIJIaBHBIM CTapT,;
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— TIOCTOSIHHBIN TOK;

— TIOCTOSTHHOE HampsbkeHue (abcopOmwsi);
— a”anus;

— Oydep;

—  BBIPABHUBAIOIIMMI 3apsi.

JUia xaxaod cragud HEoOXOJUMO YCTAaHOBUTH MapaMeTphbl 3apsiia B COOTBETCTBUU C
nacropToM Ha 3apspbkaemyro Ab (cm. 1.2.3). st kaxaoi U3 CTaauii MOKHO YCTaHOBUTBH TOK 3apsija,
HaANpPsDKEHUE 3apsijia, yCTAaHOBUTH BPeMs CTaAUU U KOAPGUIIUEHT TeMIIepaTypHOH KOMIIEHCALIUH.

JIOTIOJIHUTENBHO K 3TOMY, JUIS CTaguil AecyibdaTalus ¥ BbIPAaBHUBAIOIIUN 3apsi] MOKHO
3aJaTh BpeMsl UMITyJIbca U BpeMs may3bl. Eciiu BpeMs maysbl 3a1aHO KaK HOJIb, TO 3apsi/i BBIIOJIHUTCS
MOCTOSIHHBIM TOKOM / HallpsKEHUEM.

2.6.2.5 Jlns Tunma Ab USITRAC pocTymHbl cTaauu:
— OCHOBHO 3apsnz;
— (uHaNbHBIN 3apsi;
— Oydep.
Jlia KaXxnoi u3 craauii He0OX0IMMO YCTaHOBUTh IapaMEeTpPhl 3apsiia B COOTBETCTBUU C
nacrnopToM Ha 3apspkaemyto Ab (cm. 1.2.4):
— TOK CTaJuu;
— HaIpspKEeHUe CTa/luu,
— BpeMms CTaJuu;
—  K03(h(UIMEHT TeMITepaTypHOH KOMITCHCAIIHH.
JIONOJTHUTENBHO K 3TOMY CTa/ini0 Oydepa MOXKHO pa3pelinTh / 3alpeTUTh.

2.6.2.6 Ins Tuma Ab UsrLI noctymnusl craguu:

— OCHOBHOM 3apsiz;

— 3apsj MOHM)KEHHBIM TOKOM;

— Oydep.
Jlia kaxaoi u3 ctaauii He0OX0IMMO YCTaHOBUTH apaMeTphl 3apsiia B COOTBETCTBUU C

nacrnopToM Ha 3apspkaemyto Ab (cm. 1.2.5):

— TOK CTaJuu;

— HampspbKeHUE CTaauu (HalpsHKeHHE CTaJuU 3apsia MOHMKEHHBIM TOKOM IMPUHUMAETCS paBHBIM
HaNpsKEHUIO CTaIUM OCHOBHOTO 3apsi/ia);

— BpeMms CTaJuH.

JIONOJTHUTENBHO K 3TOMY CTaiui0 Oydepa MOKHO pa3pelinTh / 3alpETUTh.

2.6.2.7 TemmepaTypa 3apsjia — JWana3oH TEMIIEPATyp JUIS pa3pemicHUs 3apsiaa. 3HAYCHHE
TEeMITepaTyphl ONPEEISIETCS IO TAHHBIM OT JIaTYMKa TeMiiepaTypsl Ab.
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Jlyis BceX THUIIOB CBUHIIOBO-KUCIOTHBIX AB MOXXHO yCTaHOBUTH 3HaU€HHE MHUHUMAIbHON U
MaKCHMaJbHOU TEMIEPaTyphl pa3pelieHus 3apsaa.

2.6.2.8 Tok oTK/IIOYEHHUS 3apsija — 3HAYCHUE TOKa 3apsafaa Ab, npu CHWKEHHH HH)KE KOTOPOTO
MPOU30MAET OTKIIIOUCHHE 3apsiia WK, €ClIU cTaaus 3apsaa bydep pasperiena, mpou3odaéT nepexos B
craauio 0ydepHoro 3apsiaa.

st Ab tunioB GEL, AGM, FLOODED, UsrACID otkitouenue 3apsia MpoU30HaET U3 CTaaui
[TocTostHabI TOK wim AbGcopoums. Jlns Ab tuna USrLl oTkmrouenue 3apsiiaa mpou3onaeT us mo0oi
CTaguu 3apsja, 3a uckimodenueMm craauu bydep. Jns Ab tuma USITRAC 3nauenue mapameTrpa He

aKTyaJIbHO.

2.6.2.9 Hanpsbxkenne BO300OHOBJIECHUS 3apsga — 3Hau€HHE HampsbkeHuss Ab, MmpHu CHIDKEHUH
HIDKE KOTOPOTO, MPOU30MIET aBTOMAaTHYECKOEe BO30OHOBIICHHE 3aps/ia, €CIIU MpoIeaypa 3apsaa Obuia
3aBepIleHa Wi MMPOU30MIEN epexo B cTanuio 3apsaaa bydep u 3apsin He ObII BHIKITIOUEH.

[Tpuuém, ecim 3aps ObLT 3aBEPIEH, BO30OHOBJICHHE 3apsi/ia HAYHETCS C TIEPBOU pa3pemEéHHOM
cramuu. Ecmu mpousomén nepexoa Ha craauio 3apsga bydep, npu Bo300HOBJICHUU 3apsiaa CTauus
HecynbdaTanus (eciu oHa paspenieHa), Oyner nmpourHopuponana (axtyansHo g tunoB Ab GEL,
AGM, FLOODED, UsrACID).

2.6.2.10 VYrpasieHue BbIX0JaMH Aa€T BO3MOXXHOCTh HACTPOUTH CUTYAIIMH, IPU KOTOPBIX
npubop MOXKET 3aMKHYTh / pa3OMKHYTh mporpammupyembie «Bbixom 1» u  «Bbeixom 2».
[Tporpammupyembie Bbixombl MOTYT OBITH 3aJIeHiCTBOBAHbBI Il YIIPABJICHUS APYTUMH YCTPOHCTBaMHU
(MHBEepTOpaMH, MCTOYHHKOM OecrepeOOHOro MHUTaHUS, COJHCYHBIMU / BETPOBBIMU HIIM JIPYTUMHU
KOHTPOJUIEpaMH 3apsa | T.I.) JUIs TOCTPOSHUS BHEIIHEH CUTHAIU3AlUK KOHTPOJISI COCTOSIHUS 3apsia.

Jns ynpasnenust [IporpammupyembiMu Beixogamu JOCTYIHBI COOBITHSI, B COOTBETCTBUH € TaOnuLei
14.

Tabmuna 14

HcTouHuK ynpaBiaeHUs Crioco6 ympaBiieHUs JononaurensHo

He ynpasnsercs - -

3aMbIkaHue / pa3MbIKaHHE
P [Ipsimoe / TuBepcHoe -
Bxon 1

3aMbIkaHue / pa3MbIKaHHE
P [Ipsimoe / VuBepcHoe -
Bxon 2

3aMbIKaHMe / pa3MbIKaHHE
P [Ipsimoe / TuBepcHoOE -
Bxon 3

HANpPSKEHUE CETU HHUKE HOPMBI
Hanpsokenue cety I[pssmoe / UnBepcHOE P PMEL

HAIPsPKCHUE CCTU BBIIIIC HOPMBEI,
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HcTouHuk ynpaBieHUs Crnioco0 ympaBieHus JononHutensHo

HAIps>KEHUE CETU B HOPME

HarnpsbkeHue Ab Boite / HUKe
Hanpsxenue Ab [Ipsimoe / HBepcHOE
YCTaHOBJICHHOT'O 3HAYEHUS

BpeMsI 3apsijia BBILIE / HUKE
Bpewms 3apsna [Tpsmoe / mHBEpcHOE

YCTAHOBJICHHOI'O 3HAYCHUA

BHUMAHME! VYnpasnenue curHaibHbiMM BXxoaamu («lIporpammupyemsiii Bxox 1 — 3»)
paspenaercsi TOJBKO C MOMOIIBIO 3aMbIKaHHs / pa3MbIKaHUS BHEITHIM CYXHM KOHTAKTOM (T.e. peJe,

ONTPOHOM, KHONIKOH, TYMO0JIEPOM, KJIABHIIHbIM BBIKJII0YATEIeM H T.I.). Ha KOHTaKTaxX KIIEMMBI

CUTHAJIBHBIX BXOJIOB MEXJY «+» U «-» IMPHUCYTCTBYET HaIpsDKEHHE, B auarazoHe ot 12 mo 15 B.
Harpy3ouHass cnocoOHOCTh Ka)KIAOr0 KaHajla CUTHAJIbHOIO BXOZJAa MO TOKY (BBIXOJHOW TOK MEXIY
KOHTaKTaMU KJIEMMBbI «t» W «-») OrpaHUYEH BHYTPEHHMM DPE3UCTOPOM M COCTaBisieT He Ooiee
3 MA.

[Ipsmoe ympasinenune IIporpammupyeMbiM BbIXomoM 0O3HadaeT, 4TO O HACTYILICHUS
BbIOpaHHOro ycioBus «Bbeixon 1» mnm «Bbeixox 2» Oyner HaxoquTbes B Pa3oMKHYTOM COCTOSIHMH.
ITpu nHacrymieHuu BbIOpaHHOro YycioBus «Bwixon 1» umm «Bwixon 2» mepeiiner B 3aMKHyTOE
COCTOSIHHE.

WNuBepcHoe ymnpasnenue IIporpamMmMupyeMbiM BpIXxomom 03HayaeT, 4TO [0 HACTYIUICHHS
BbIOpaHHOTrO ycinoBus «Beixon 1» miun «Beixon 2» OyneT HaxoquTbes B 3aMKHYTOM cocTOsSiHUM. [Ipu
HACTYIUIEHUH BbIOpaHHOTO yciaoBus «Beixoa 1» i «Beixon 2» nepeiiaer B PazoMkHyTOE COCTOSIHUE.

Ilocne BKIIIOUEHUS BXOJHOIO aBTOMAaTHYECKOro BbIKItouaTens «Beixox 1» mmm «Beixox 2»
OyzeT HaXOAWUThCS B COCTOSHUM Pa3oMKHYT 10 MOMEHTa, MOKa HE IMPOU30AeT MHULUAIN3ALUSI
MHUKpOIpolieccopa U NEpBUYHOE U3MEpPEHHE BceX apameTpoB (He 6osee 10 cek.).

2.6.2.11 Tluranue ot Ab onpenensier BO3MOXKHOCTh 00ECTIEUUTh BpEMEHHOE MUTaHue mprubdopa
OT MOAKIIOYeHHON AB. DT0 MOXET OKa3aThCsl MOJIE3HBIM, HAIPUMED, VIS IPOCMOTpa uHpopmanmu 06
omnokax B padote 3V.

Jlnsa ynpaBnenus nutanueM oT Ab HeoOxoaumo yctaHoBuTh Paspemienue nutanusi oT Ab u
Bpewmsi, B TeueHre KOTOpOro o0ecreunBaeTcs MuTaHue.

*@ynkius nutanus or Ab ompenensiercs BO3MOXHOCTAMU 3Y U JOCTYIMHA JIJIsl U3MEHEHUS B

TEX ClIydadaXx, €CJIn 3y noAACPKUBACT 3TY BO3MOKHOCTh.

2.6.2.12 Ommbku Tmepesamycka 3apsia OOECIeYHBAIOT BO3MOXKHOCTH aBTOMAaTHYECKOTO
BO300HOBJICHHS 3apsiia MPU BO3ZHUKHOBEHHM OMIMOOK (yHKIuoHupoBaHus 3Y (tabmuma 15). Ecnu
Mepe3arrycK 3apsijia Mpyu BOSHUKHOBEHUH OIIMOKHU Pa3peli€H, TO Mocie e€ Mpomnaanus 3apsi] HaUHETCS
C TEepBON pa3pem€éHHONW CTaaWM 3apsnaa. Eciu mepesamyck 3apsja 1Mo OmmoOKe 3ampemniéH, TO s
nepesamnycka 3apsia Iocie MNponafaHus OMMOKM HeOoOXOIUMO €ro mepe3amyCcTUTh BpPYUHYIO
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OTKJIFOYMB, 4 IIOTOM BKJIFOYHB 3apsaJ ¢ KHOIIKM Ha J'II/IHGBOI‘/'I maneny 3Y WM 110 KOMaHAC C IIyJIbTa

ynpasiienus [1Y?2, ecnu TakoBas BO3MOXKHOCTb pa3pelieHa.

Tabmuua 15.

Omnoka

Onucanue ommuoKu

Hanp.Bx.ceTu,oTki1

OTKIIIOYCHHE HANIPSKEHUST BXOAHOM MUTAIOIICH CeTH

Hamnp.Bx.cetTu<>upm

Hamnpspkenre BXOAHOW MUATAOIIECH CETH MEHbIIIE/00bIIIe

HOPMBI

Hanp.noct.Toka<upm

HaHpH)KeHI/Ie LCIHU MOCTOAHHOI'O TOKAa HUYKEC HOPMbI

ADb oTrirouena

Orxiarouenue Ab

Hanp.npenszap.Ab<up

Hanpspokenne nenu npeaszapsiia Ab Huxe HOpMbI

Hamnp.Ab<>ycraBku

Hamnpsibxenue Ab He COOTBETCTBYET yCTaBKe

Hewucn.mar.temmn. Ab

Heucnpasnocts natunka temneparypsl Ab

Temmn. Ab<HOpMBI

Temneparypa Ab Hixe HOpMBI

Temn. Ab>HopMBI

Temnepatypa Ab Bbillie HOpMBI

Hewucn.BuyTp.TEMI

HeucnpaBHOCTh 0JHOTO UM OOOUX TaTYMKOB BHYTPEHHEN

Temneparypsl 3Y

Heuncn.sayrp.Temnl

PasHocTh noxazanuit TEMIICPpATypP AATIYNKOB BHYTpeHHeﬁ

Temnepatypsl 3V BBILIE HOPMBI

Bnytp.neperpes

BuyTtpenHuii neperpes

2.6.2.13 YmpaBneHue 3apsioM 00ECIeYMBAET BO3MOXKHOCTb YIPABICHHS 3apsIOM C KHOIIKH,

pacrosoKeHHOM Ha JMieBol naHenu 3Y W/uiaum 1o KoMasjae ¢ nmyibTa ynpasienus [1Y2. Bo3zmoxxnbie

BapHaHThI CIOCOOO0B YIIpaBJICHUS 3apsI0M IIpUBEACHBI B Tabau1e 16.

Tabmuma 16.

Crnoco6 yrmpaBneHus Ornucanue [Tpumeuanue
3apsIoM

AmnmnapatHo Bxirouenue u BBIKIIIOUEHHUE 3aps/ia

OCYILIECTBIISIETCS C BBIKIIIOUATEIIS Ha JINLEBON
nanenu 3Y.

Komanzs! ynpasnenus 3apsaom ¢ [TY2
UTHOPHUPYIOTCS.

ArnmaparHo ¢
IPOrpaMMHBIM

OTKJIIIOUCHUEM

BxurodeHue U BBIKITIOUEHUE 3apsiia
OCYIIIECTBIISICTCS C BBIKITIOUATEIIS Ha JINIIEBOM
nanenu 3Y.

AJBTEpHATUBHO BBIKITIOUCHHUE 3apsi)ia BO3MOXKHO 110
koManje c ITV2.
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Crnioco6 yrpaBieHuUs Onucanue [Ipumeuanue
3apsaoM
[TporpamMmmHoO BxuroueHue u BBIKIIIOUEHUE 3apsiia

ocyuiecTBisieTcs: mo komaunze ¢ [1Y2.
Bxumtouenue u BBIKITIOUEHHUE 3apsi/ia ¢ BBIKIIOUATENs

Ha JINLEeBOM naHenu 3Y UrHOpUpYyeTCs.

IIporpammuo ¢

BxiroueHue v BBIKIIOUECHHE 3apsAia

arnapaTHeIM ocyl1ecTBiseTcs no komanae ¢ I[1Y2.
OTK/IIOYEHHNEM AJNbTepHATUBHO BHIKIIIOUEHHUE 3apsJia BO3MOXKHO OT
BBIKJIIOUATENS Ha JIMIEBOU maHenu 3Y.
KomMOuHupoBaHo Bxmrouenune u BBIKITIOUEHHE 3apsIoM Y CTaHOBIIEH I10

OCYHICCTBIIACTCA PABHO3HAYHO OT BBIKJIIFOYATCIIA Ha

mareBou rmaneim 3Y u mo komauzae ot [1Y2.

YMOJYaHUIO

2.6.2.14 CocTrosiHUE CUTHAJBHBIX BXOJIOB — MPOCMOTP MH(OPMAIH O COCTOSTHIUH CHTHAJIBHBIX

BXOJO0B.

2.6.2.15 Hacrpoiiku cBs3m — HacTpoiiku wuHTep(eiica RS-485 mns obmena c¢ Bemymmm

ycrpoiictBoM. Haznauenne HacTpoek cBsizn CHOAMITEp aHAJIOTHYHO HAcTpoWKam cBsi3u [1V2.

2.6.2.16 Bxoapl ympaBieHus. OoOecriedMBacT BO3MOXXHOCTH MIPOCMOTpa HWHQPOPMAIUU O

COCTOSIHUY (Pa30MKHYT/3aMKHYT) BXOJHBIX/BBIXOHBIX KOHTAKTHBIX CUTHAJIOB.

ObecnieueHa BO3MOKHOCTh MPOCMOTPA COCTOSIHUS CJICTYIOIITUX CUTHAJIOB:

BXox 1;

BXO/1 2 (3apsi1 MOHUKEHHBIM TOKOM);

BXx0J 3 (pa3pelieHue 3apsa);

yIpaBiIeHHUE 3apsI0M (COCTOSIHUE KHOTKHU YIIPABICHUS 3apsA0M Ha JiuiieBoi manenu 3Y);
pene Beixoza 1;

pene BbIxona 2;

pene nuTaHusl.

2.6.2.17 3apspkeHHas EMKOCTh — KOJMYECTBO AJIEKTPUIESCKOTO TOKa, MpoiA¢HHOTO Yepe3 Ab 3a

Bpems 3apsizia (Amrep - yachl).

JloCcTynHBI TpH CUETUHKA 3apsIKEHHONW EMKOCTH:
CEaHC — 3a BpeMs NOCIIETHEN MTPOLIeIYPBI 3apsIa;
cyMMa — 3a Bc€ Bpemst paboTsl 3Y;

ITIOJIB30BAaTCIIb — 3HAYCHHUE C MOMCHTA ITOCIICIHET O C6p003.
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3HavyeHHEe CUETYMKA 3a «CEaHC» cOpachIBaeTCs B MOMEHT Hauyajga HOBOW IPOLETYpHI 3apsijia.
Ecnu B mporecce 3apsiga mpou3oMa€T OTKIOUCHHE NMUTaHus cethu ~ 220 B, 3HaueHHe CeaHCOBOrO
cuy€TunKa OYyJET TaK)Ke COPOIIICHO.

3HavyeHHE CUETUMKA «CYMMay CUMTACTCS B TEUEHHUE BCETO BPEMEHHU PaOOTHI M OHO COXPAHSIETCS
B DHEProHe3aBUCHMMON mamsATd. Ilepwon coxpaHeHWs 3HAYCHUs CUYETYMKA B DHEPrOHE3aBUCUMOMN
MaMATH COCTaBJIsI€T MATh MUHYT. [[OTOJHUTENTHHO, 3HAYCHUE CYETUYMKA COXPAHSAETCS B MOMEHT
3aBepIICHUs MPONeAYpHI 3apsiaa. COpoc 3HAYCHUSI CyMMapHOTO CUETYMKA HE TPEAYCMOTPEH.

3HavyeHHE CUETYMKA «IIOJIb30BATENIbY) BEIETCA aHAJOTHUYHO CYMMapHOMY CUYETYMKY, HO
MIpEeI0CTaBlIeHa BO3MOXKHOCTh Il cOpoca 3Ha4yeHHs AToro cuérunmka. COpoc 3Ha4YeHUs CUYETYHMKA
«IIOJIL30BATEIIb» MOXET OBITh OCYIIIECTBIICHa KOPOTKUM Hakatuem kHonku BBOJ] B okHe mpocmoTpa
3HAYCHMsSI CUETUMKA 3apsHDKCHHOM EMKOCTH.

2.6.2.18 XKypnan ommbok — mpocMoTp uHbopManuu o0 OmHUOKaX M MPEAYNPEKICHUSIX B
nporuecce pabotel 3Y. B xypHane ommOoK coxpanserca nHpopMalusa o nociegHux 256 omubdkax u
MpEeAYNPEXKICHUSIX.

BHUMAHME! nns KOppeKTHOI 3amuCH JAaHHBIX B KypHal OMIMOOK JOJIKHBI OBITH YCTaHOBJICHBI
JlaTa ¥ BpeMs Ha IyJIbTe.

2.6.2.19 Bepcus I10 — mpocMoTp Bepcuu mporpaMMHOTo obecrneueHus 3Y.
2.6.3 PerymnupoBka / mpoCcMOTp HacTPOEK Mpuodopa.

BHUMAHME! [lepen Tem Kak yCTaHOBUTb IapaMeTPhl 3apsiia, BHUMATEIbHO 03HAKOMbTECH C
TEXHUUYECKOM JOKyMeHTauuen 3apspkaeMoili AbB u BblOepuTe onTUManbHble HacTpoiiku. He
MPAaBUJIbHBIN BBIOOP CTaIWi, TOKA, HATIPSDKEHUSI U BPEMEHU 3apsia MOXKeT nmoBpeautb Ab u cokpatuts
CPOK €€ CITY>KOBI.

2.6.3.1 HomunansHoe HanpsbkeHue Ab (pucyHok 37).

Jlns ycTaHOBKM HOMHMHasbHOro HampsbkeHuss AbB BeiGepere nmyHkT meHio CHUBAMIIEP--
>3apsgHoe ycTpoiicTBO-->barapes-->Hamnpsokenne Ab. Haxwmure xnHonky BBO/I. Ilpu momomm
kHonnok BBEPX/BHU3 yctaHoBuTe xenaemoe 3HaueHUE. BBIMOJHUTE KOPOTKOE Ha)XaTue KHOIKHU
BBO/] nn1s coxpaHeHHsI HOBOT'O 3HAUECHHSI.

BHUMAHMUE! Ilpu n3MeHeHMH HOMHHAJIBHOIO HampsbkeHus U tuna Ab OyayT 3arpykeHsl
HACTPOMKM MO YMOJYaHMIO, COOTBETCTBYIOLIME BhIOpaHHOMYy Tuny Ab. He pomyckaercst usmeHSTh
OCHOBHbIE HacTpoiiku Ab (HoMHHaNBEHOE HaNpsDKEeHUe, TUIT U EMKOCTh AB) Mpu BKIIOYEHHOM 3apsijie.
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HAMNPAXEHNE AB

128

OTtmeHa-ESC

Pucynok 37 — Homunanbpaoe HanpspkeHne Ab

2.6.3.2 Tunt Ab (pucyHok 38).

Jlnst ycranoBku tuma Ab BwiOepere myHKT MeHio CHUBAMIIEP-->3apsaHoe ycTpolcTBO--
>batapes-->Tun Ab. Haxmvure kHonky BBO/I. Ilpu nmomoum kHonok BBEPX/BHU3 ycranoBute
JKelnaemoe 3HaueHue. BreimonmHuTe kopoTkoe Haxkatue kHonku BBOJ[ nns coxpaHeHuss HOBOTO

3HA4YCHU:.

TV Ab

GEL

OtmeHa-ESC
Pucynox 38 — Tun Ab

2.6.3.3 Emxocts AB (pucynok 39).

Hns ycranoBku tuna Ab Beioepere myHkt MeHio CUBAMIIEP-->3apsiaHoe ycTpoiicTBO--
>Batapes-->Emkocts  AB. Haxwmure knomky BBOJl. Ilpu mnomomm knomok BBEPX/BHU3
YCTaHOBUTE >KEJIAEMOE 3HaueHue. BhImoiaHuTe KOopoTkoe Haxarne kHonku BBOJI nns coxpaneHus
HOBOTO 3HAYEHUS.

IIpumeuanue — nmapamerp EmMrocte Ab noctynen tonsko mis Ab tuna «CTAHJAPT»
GEL, AGM umun FLOODED. C nomomrsto napamerpa Emxocts Ab onpenensiercs Tok 3apsga Ab Ha
Kaxaoi craauu (cMm. 1.2.2).
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EMKOCTb Ab
800

50A™Y

OtmeHa-ESC
Pucynok 39 — Emxocts AB

2.6.3.4 Craauu 3apsina (pucyHku 40-44).
Bri6epere nynktr mento CUBAMIIEP-->3apsianoe ycrpoiictBo-->Craauu. B 3aBucumoctu ot

tuna Ab goctynen pa3nuuHslii Habop craauii. boiee moapoOHo cmoTpu m.11. 2.6.2.2-2.6.2.6.
CTAONN

1.[ecynbthartaumns

2.Crapt
3.bydep

Hasag-ESC
Pucynok 40 — Ctaguu nyist Ab tuna GEL u AGM

CTAONN

1.[Jecynbhartayms

2.Ctapt

3.bydep
4 BbipaBH. 3aps

Hasan-ESC
Pucynok 41 — Craguu nyist Ab tuna FLOODED
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CTALVIVA
1.lecynbcparaums |

2.[NnaBHbIN cTapT
3.MNoCTOAHHBIN TOK
4.Abcopbums
5.AHanu3
6.bydep
7.BblpaBH. 3apsaa
Hazan-ESC

Pucynoxk 42 — Craguu myist Ab tuna UsrACID

CTAOVN
1.0cHosroi sapad |

2.OunHanbHLIK 3apsg
3.Byep

Hasan-ESC

Pucynok 43 — Craguu qyist Ab tumna

CTAOVIV

2.3apag NOHMXK.TOKOM
3.bydep

Hasag-ESC
Pucynok 44 — Craguu nyist Ab tumna UsrLI

BHUMAHME! Ilepen Tem Kak yCTaHOBUTH apaMeTphl 3apsiaa, BHUMATEIbHO 03HAKOMBTECH C
TEXHUUYECKON JOKyMeHTauuenl 3apsbkaeMoil AbB U BblOepuTe ontuMmanbHble HacTpoiiku. He
IPaBWJIbHBIN BBIOOp CTauM, TOKA, HAIPSDKEHUS. U BPEMEHH 3apsijia MOXeT noBpeautb Ab u cokpatuts
CPOK €€ CITyKOBI.

Jlnst perynmupoBKH TIapaMeTpoOB CTaaui 3apsijia HEOOXOIWMO BOWTH B TOJMEHIO KaKIOW
CTaJuu, BBIOpATh KelaeMblil mapaMmerp, Haxarh kHonky BBOJI u ycraHOBUTH ’kenaemMoe 3HaueHUe
napamerpa. [l coxpaHeHHS HOBOTO 3HAYEHHUS MapaMmeTrpa HeoOXOIMMO KOPOTKO HaXaThb KHOIKY
BBO/] (cm. pucynku 45 +51). Bonee moapoOHy0 HHPOPMAIIHIO O CTAIUIX 3apsaa U HaCTpauBacMbIX
rapameTpoB pazanyHbIX TUIIOB Ab cmotpu 2.6.2.1.
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PA3SPELLEHNE

3anpeulieHa

OTtmeHa-ESC

Pucynok 45 — Pazpeienue craguu

TOK CTAOUN
80,00

1,00A

1,00

OTtmeHa-ESC

Pucynok 46 — Tok crajauu

HANPA>XEHWE CTAOUU
17,00

14,70B

10,00

OTtmeHa-ESC

Pucynok 47 — HanpsbxeHue ctaguu

BPEMA CTAONN
01.00:00

00.12:00

00.00:10

OtmeHa-ESC
Pucynok 48 — Bpems

v.2.0 16.04.2019 CuskoHT1gK] 70



3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

KO3®. TEPMOKOMIMEHCALINKA

+0
-24mB/°C
OtmeHa-ESC =

Pucynok 49 — Koa¢punueHT TepMOKOMIICHCAITUH

BPEMA UMIMYINBECA
01.20

00.30

00.15

OtmeHna-ESC

Pucynok 50 — Bpemst ummynbca ctaauu

BPEMA MAY3bl
04.00

01.30

00.15

OTtmena-ESC

Pucynok 51 — Bpems nay3sl ctaiuu

2.6.3.5 PerymupoBka Temmeparypbl 3apsga s Oarapeit tmma GEL, AGM, FLOODED,
UsrACID, UsrTRAC, UsrLlI.

Boibepere nmynkt MeHio CUBAMIIEP-->3apsnHoe  ycTpoiicTBO-->/l0noNHUTEIBHO--
>TemnepaTypa 3apsjia. YCTaHOBUTE Kypcop B IO3UILMU CTPOKH, COOTBETCTBYIOLIEH mapaMmerpy,
3HaYeHHe KOTOoporo XoTute wu3MeHuTh. Haxwmure knHonky BBOJI. Ilpm mnomomm KHOMOK
BBEPX/BHU3 ycranoBuTe ’xenaemMoe 3HAU€HHE TeMmmepaTypbl U Haxwmute kHonky BBOJ[ ans

COXpaHEHHUsI HOBOTO 3Ha4YeHwus (puc. 52).
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TEMIM. 3APAOA MUHUMYM

TEMIM. 3APAOA MAKCHIMYM

+10,0 +50,0
+0,0°C +40,0°C
10,0 +30,0

OTtmeHa-ESC

OTtmeHa-ESC

Pucynok 52 — MunumanbHas 1 MakCUMallbHasl TeMIepaTypa

2.6.3.6 Tox oTkmroueHus 3apsnaa (puc. 53).

Bri6epere mynkt meHto CUBAMIIEP-->3apsinnoe ycTpoiictBo-->]lononHureabHo-->Tok
otkimoueHus 3apsaa. Haxmure knonky BBO/I u npu nomouu kHonok BBEPX/BHU3 BriGepere
JKenaemMoe 3HaueHue napaMmerpa. Beinonnure kopoTkoe Haxartue kHonku BBO/I aiig coxpanenus

HOBOT'O 3HAYCHUS.

TOK OTKJTKOYEHWA SAPALOA
4,00

1,00A

1,00

OTtmeHa-ESC

Pucynok 53 — Tok oTk;Ir04eHHS 3apsaa

2.6.3.7 Hampsokenue Bo3oOHOBIIEHHS 3apsaa (puc. 54).

Beibeper nynktr wmenro  CUBAMIIEP-->3apsaHoe  ycTpoicTBO-->/l0MONHUTEIBHO--
>Hanpsokenue Bo3oOHOBieHUs 3apsaa. Haxwmwure kxHonky BBOJI u npu nomomm KHOMOK
BBEPX/BHU3 BeiOepere xenaeMoe 3HaueHUE NapaMeTpa. BBINOTHUTE KOPOTKOE HakaThe KHOIKU
BBO/I miist coxpaHeHusi HOBOTO 3HAYEHUSI.
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HAMP. BO3OBH. 3APAOA
12,50

10,50B

9,50

OTtmeHa-ESC

Pucynok 54 — Hanpspxenune Bo300HOBIICHUS 3apsiaa

2.6.3.8 VYmpasneHue nporpaMMupyeMbIMHU BbixogaMu «Beixon 1» u «Bwixona 2» (puc. 55).
Boibeper nmynktr wmenio CHUBAMIIEP-->3apsanoe  ycTpoiicTBo-->]/lononHuTeabHo--
>VYnpapneHue BbIXonaMu. J[s peryiaupoBKH HEOOXOIMMO BOWTH B MOAMEHIO COOTBETCTBYIOLIETO
BbIXxo/a «Beixona 1» mnu «Bwixon 2».
Jlnia ynpaBieHUs BBIXOJIaMU JIOCTYITHBI TPH MapameTpa:
— UCTOYHHK yINpaBJICHHUS,
— ymparieHue (Criocod yrpaBieHus);
— JIOTIOJIHUTENBbHBIN MapameTp.
bonee monpoOHo cMoTpu myHKT 2.6.2.10.
YcTaHoBUTE 3HAYEHHE KAXIOTO U3 PETYIMPOBOYHBIX MAPAMETPOB B 3aBHCHUMOCTH OT BalllUX
noxenanuii. Jlig mpumepa, Ha pHCYHKe 55 mpuBeleHAa HACTPOWKa YIpPaBIEHUS BBIXOAOM IO
HanpspkeHuto Ab.

NCTOYHNK YTPABINEHWA YMNMPABINEHWE

HanpsaxeHune Ab [Tpamas

OtmeHa-ESC OTtmeHa-ESC
HAMPAXXEHWE AB
15,00

12,00B

6,00

OTtmeHa-ESC

Pucynok 55 — Ynpasnenue
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2.6.3.9 Iluranme ot Ab (puc. 56). Hactpoiika gqoctynHa He a1 Bcex Moaudukamuii 3Y.
Bri6epere nynkt menro CUBAMIIEP-->3apsanoe ycTporiicTBo-->JlononHauTtenbHo-->IIutanue
or Ab. Ecmum onmus He 1OOCTymHa, Ha OJKpaH OyaeT BbIBeAeHO cooOmieHne «DyHKIusS He

MOAACPIKUBACTCS . YcraHoBUTE 3HAUCHUE KaXXI0ro U3 peryjJavupoBOYHBIX MAPaMETPOB B 3aBUCUMOCTU

OT BalllMX HOKEIaHUI.

PA3PELL. MMTAHWUA OT ABb BPEMA MMTAHUA OT Ab
00.30
Pa3peLueHo 00.10
00.00
OTtmeHa-ESC OTtmeHa-ESC

Pucynok 56 — Iluranue ot Ab

2.6.3.10 Omubxku nepe3amycka 3apsiaa (puc. 57).
Bri6epere nynkt meHto CUBAMIIEP-->3apsanoe ycrpoiictBo-->/lononaurensHo-->Omudku

nepes3anycka 3apsga. Haxxmure kHonky BBO/I. Ilpu nomomu kHonku BJIEBO cHumuTe rajiouku B
JKelaeMbIX NyHKTax MeHio, npu nomomu KHonku BIIPABO ycraHoBHuTe rajsouku B 3KeJIaeMbIX

IMYHKTaX MCHIO. BrinonHuTte KOPOTKOC€ HAXKATUC KHOIIKU BBOI[ IJIL COXpaHCHUS HOBOI'O 3HAYCHUS

napamerpa.

OLWNBKW NEPESATr. 3APAOA

1.Hanp.Bx.ceTn,0TKn
2.Hanp.Bx.ceTu<>Hpm
3.Hanp.nocTt.Toka<HpMm
4.Ab oTkntoyeHa
5.Hanp.npen3ap.AB<Hp
Hazag-ESC

Pucynok 57 — Omubku niepesarmycka 3apsiaa

FEEER

2.6.3.11 Ympasnenue 3apsaoM (puc. 58).
Boibepere nmynktr MeHio CHUBAMIIEP-->3apsaHoe  yctpoiicTBO-->/l0ononHUTEIBHO--

>Vnpasnenue 3apsagoM. Haxxmute kHonky BBO/I u npu nomomu kaonok BBEPX/BHU3 BriGepete
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JKeJlaeMOo€ 3HadyeHue mapaMmerpa. BeimonmHute kopoTkoe Haxkatue kHonku BBOJ[ mis coxpanenus

HOBOI'O 3HAYCHUS.

YMNPABJIIEHWE 3APAOOM

KombuHmnpoBaHo

OTtmeHa-ESC

Pucynok 58 — Ynpasienue 3apsaom

2.6.3.12 Hacrpoiiku cBsi3u. Hactpoiiku cBsi3u 3Y BBIMONHSAIOTCS aHAJTOIMYHO HACTPOHKaM
cBs3u [1Y2.

2.6.3.13 Bxoap! ynpasienus (puc. 59).

Bribepere nynkt meHro CUBAMIIEP-->U3mepenus-->Bxoasl ynpasienusa. B atom pexume
JIOCTYIIHa BO3MOYHOCTb ITPOCMOTpA COCTOSIHUSI CUTHAJIBHBIX BXOJOM M BBIXOJOB ylpasieHus. Eciau
rajjoyka yCTaHOBJIEHa, 3TO 3HAYUT BXOJ 3aMKHYT. COOTBETCTBEHHO, €CIM Trajoyka cOpollIeHa,

CHTHAJIbHBIN BXOI Pa3OMKHYT.

BXOAbl YMNMPABJTIEHUA

1.Bxoa1
2.Bxon2(lMoH.Tok)
3.Bxon3(Pa3p.3ap)
4.YnpasneHue 3apsaom
5.Pene Bbixoga 1
6.Pene Bbixoaa 2
7.Pene nutaHus
Haszag-ESC

Pucynok 59 — Bxonsr ynpaBneHus

BREER

2.6.3.14 3apspxennas EMKocTh (puc. 60).

Bribepere nyHkt meHto CUBAMIIEP-->M3mepenus-->3apsxkeHHas €MKOCTb. Y CTaHOBHUTE
KYpCOp B IO3UIMU CTPOKH, 3HAYEHUE KOTOPOH COOTBETCTBYET JKeIaeMoMy M HaxkmuTe KHonky BBO/I.
Ha rpaduueckom mnaukatope OyaeT oToOpakeHO 3HAYeHHE CUETYHMKA 3apsykeHHOW €éMkoctu. s
npumMepa, Ha pucyHke 60 mpuBeneHo 3HaueHue cuérynka 3apsokeHHoi émkoctu [10JIb3OBATEJID.
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3AP. EMKOCTb, NOJIb30OB.

123,456A™

Haszan-ESC

Pucynox 60 — 3nauenue cuérunka 3apspkennoi Eémkoctu [IOJIb3OBATEJIb

Jlnst copoca 3HaueHus cuértumka 3apspkeHHor éMkoctu [TOJIB3OBATEJIb HaxkxmMuTe KHOIKY
BBOJ. Ha rpadguueckoM unHaukarope OyaeT oToOpaxeHo cooOrieHue «Bbl yBepeHbI, UTO XOTUTE
BBIMIOJTHUTH BBIOPaHHYIO KOMaHay». [l BEIIOTHEHHUS KOMaH bl cOpoca Haxkmute kHoniky BBO/I. Jlnst
oTKa3a — HaxmuTe kHonky HA3A/I.

2.6.3.15 XKypuan ommbok (puc. 61).

Beibepere mynkt meHto CHUBAMIIEP-->)Xypnan ommnbok, Haxkmute kHonky BBOJI. Ha
rpadu4eckoM MHIMKaTOpe OylIeT OTOOpa)KeHO COOOLIEHHE ¢ ONMCAHUEM MOCIeqHEeH 0OHapyKeHHOU
OLIMOKM C yKa3aHMEM JaThl U BPEMEHH, KOrjla oHa Obula oOHapykeHa. B cTpoke 3aroioBka OKHa
Oyzner oToOpakEH HOMEp TeKyILel OMMOKN 1 KOJIMYECTBO OIINOOK, COXpPaHEHHBIX B )KypHaJe.

Jnis mposMcThIBaHMS K Oosiee paHHUM OHIMOKaM HEoO0XOAMMO KpPaTKOBPEMEHHO HaXKaTb
kHonky BJIEBO. Jlns mponucTeiBaHus K 0ojee MO3JHUM 3amHMciIM HEOOXOJUMO KpPaTKOBPEMEHHO
HaxaTb kHonKy BITPABO.

Ecnu B >xypHasie omMOOK HET HU OAHOM 3amucH, To OyAeT BbIBeAeHO coobuieHue «KypHai
OLIMOOK MYyCT».

XKYPHAIN OWNBOK 105/105

22.04.2019 TIMH 09:57.08
Kop owmbkn 001

Hatunk Temnepatypbl Ab
OTKIHOYEH

Hasan-ESC
Pucynok 61 — XKypnan aBapuit

2.6.3.16 Bepcus I10 (puc. 62).
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Jlnst mpocmotpa mHpopmanuu o0 ycTporctBe BbiOepere myHKT MeHo CHUBAMIIEP-->006
ycTpoiictBe-->Bepcus I10. Haxmure kHonnky BBOJI. Ha skpane Oynetr oTtobpaxeHa uHdopmaius o

BEpCHM IPOrpaMMHOro obecredenus 3Y.

BEPCUA MO

3.10.64.1

Hazag-ESC
Pucynok 62 — Bepcus [10

2.7 OmmbOxu u mpexynpexaeHus (puc. 63).

[TynbT ynpasnenus [1Y 2 pacno3Ha€t u mokasbiBaeT Ba BHUJIa HeMcIpaBHOCTEH. [1epBhIit BuI —
OIIMOKH, PU KOTOPBIX MPOIIECC 3apsiia HEMEIJIECHHO OTKJIFOYASTCS M HE MOXKET OBITh MPOJOJIKEH JI0
TeX TOp, TOKa He OyIeT ycTpaHeHa MpuYruHa OmMOKU. BTOpolt BUI — mpeaynpekIeHus, IPH KOTOPBIX
IIPOLIECC 3apsi/ia HE OTKIIIOYAETC .

K ommbkam OTHOCSTCS KpUTHUYECKHE HEMCIIPABHOCTH WJIM HETIPAaBUJIbHAS YCTAaHOBKA HACTPOCK,
HarpuMmep: neperpeB 3Y WM HenmpaBuiIbHAs YCTAHOBKA HOMHHAIBHOTO HAINPSDKEHUS B HACTPOMKAx
CubAwmmep (manpumep — dakruueckas Ab Ha 12 B, a B HacTpoiikax ycTaHoBleHO Hanpsbkenue Ab 24
B win Hao6opoT).

Ha nannowm sTarme BbIIeJI€HO TPU KaTETOPUH OIITHOOK:

— OWUOKMU CTapTa 3apsia;
— OWMOKY 3aBepIlEHUs 3apsa;
—  OIIMOKH.

K ommbkam crapTa 3apsiia OTHOCATCS OIIMOKU, IPU OOHAPY>KEHUU KOTOPBIX 3aps] HE MOXKET
ObITH BKIIIOUEH. Hanpumep, HeHMCIpaBHOCTh BHYTPEHHETO JaTuMKa U3MEPEHUs TOKa 3aps/a.

K ommbkam 3aBepiieHust 3apsia OTHOCSTCS OIIMOKH, KOTOpPbIE MOTYT OBITH OOHapyXEHBI
TOJIBKO IIPU BKIIFOYEHHOM 3apsiie. Hanpumep, BHYTpEHHSS HEUCIIPABHOCTb.

OmmbkaMu CUHTAIOTCSI aBapHilHBIE CHUTYyaIlMH, KOTOPhIE MOTYT BO3HUKHYTH Ha JIFOOOM DJTare
dbyukmonuposanus 3Y. Hampumep, Ab He nmoAkIroueHa Wik KpUTHIECKHI eperpeB mpudopa.

K npenynpexaeHusiM OTHOCSTCS HEKPUTHUYECKHME HEUCIPABHOCTH, HAMPUMEpP: HE MOJKIIIOYEH
JaTyuk temrneparypbl Ab wnn oH HeucnpaBeH, uin 3Y IUArHOCTUPOBAT HEKPUTUUHBIA BHYTPEHHUU
IepEerpeB, MO IMPUYMHE BBICOKOW TeMIEpaTypbl OKPYKAOLIEH CpeAbl WM 3arpsA3HEHUS] CHCTEMBI
OXJIAKICHUSL.

st Toro, 9TO YBHIETh OLIMOKY WIM TpeaynpexiacHue (0 HaIUNYUE WHAULIUPYET KPacHBIN
cBeroBor uHauKarop Ha [IY 2 u Ha Jluneoit manenu 3Y) HeoOxomumo B okHe Pabouero pexuma
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HaxxaTh KkHOonky BBEPX. Ha rpaduyeckom mHAMKaTope OyaeT OTOOpa)KEHO OKHO C COOOIIEHHEM O
TUIIE OLIUOKY U €€ OMHcaHue.

[Ipocmorp wuHpOpManMM TO BCEeM KaTEropusiM OMIMOOK OCYIIECTBISICTCS KOPOTKHUMHU
Haxkatusmu kHortok BJIEBO/BITPABO.

[TporpaMMHO mpeaycMOTpeHa BO3MOXHOCTh cOpoca omunOok kareropun OmuOKy 3aBeplIeHUS

3apsana. s storo Heooxoaumo B okHe OIIIMBKA 3ABEPIIEHUSA 3APAIA Haxkath KHOIIKY @
[Ipu srom Oymer BeIBeneHO cooOIIeHHE «BbI YBEpEHBI, YTO XOTUTE BBIOJHUTH BBIOPAHHYIO

KOMaHI[y». ILJ'DI BBIIIOJIHCHHUS KOMAaHAbI HCO6XOIII/IMO HaXaTb KHOHKy @, JIiA OTKas3a — KHOHKy
HA3AJL

OWWBKA CTAPTA 3APAOA OLWMBKA
Koa owmnbku 001 Koa owmnbkn 010
HewucnpaBHOCTb LEenu nnu AB He nogkn4yeHa
Aatyvka M3aMepeHust Toka
3apsiga Ab
Hazag-ESC Hazag-ESC

OWWBKA 3ABEPLUEH 3APAOA MNPEOYMPEXOEHWE
Koa ownbkm 063 Koa owmnbku 008
BHyTpeHHASA Heucnpas- BHyTpeHHUI neperpes
HOCTb npudopa npubopa (CHWXeHNe Toka

3apsaga)

Hazag-ESC Hazag-ESC

Pucynok 63 — OmmOku 1 npeaynpexIeHus

Kopp! ommbok, unaunupyemsle [Tynstom ynpasnenus [1Y2, npuBenenst B Tabaunax 17 u 18.
Konel mnpenynpexnenuyi, wunHaunupyemsie IlynstromM ympaBnenus IIV2, mnpuseneHel B
tabmuie 19.

2.7.1 Bo3MoxHbIE HEHCTIPaBHOCTH (OmMOKHM) KaTeropun OmuOKu cTapTa 3apsia NpUBEAEHBI

B TaOnure 17.
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Tabmuma 17.
S
5 &= [IposiBnenue BepositHas npuunHa Crioco6 ycTpaneHus
S
X F HEUCTIPABHOCTH HEUCTIPABHOCTH HEUCTPABHOCTH
o
001 | HeucnpaBHOCTH LCTIH 1 HampsokeHue cMeIIeHns Ha BXOJIe 1 PemoHT.

WJIN TaTYUKa U3MEPEHUS
ToKa 3apsana Ab

JlaTYMKa U3MepeHus Toka 3apsaa Ab
TIPH OTCYTCTBHH 3apsia MPEBHIIIAET
JIOTTyCTHMOE 3HaUCHHE.

3apsifia U CocoObl UX YCTpaHEHUS MpUBeeHBI B Tabnuie 18.

2.7.2 Bo3MmoxHble HeucnpaBHOCTH (ommOku) kareropuid OmmOku 1 OmuOKu 3aBepiieHUs

Tabnuua 18
S
= & IIposiBnenue BeposiTHas npuunHa Cnioco0 ycTpaneHus
S
~ 5 HEHCIIPaBHOCTU HEHCIIPaBHOCTU HEHCIIPAaBHOCTH
S
001 | Hampsoxenwne Ab He 1 Hampsxerne Ha AB Bo Bpems 1 Y6enutscs B ENOCTHOCTH

COOTBETCTBYET
BEIOpaHHOH yCTaBKe

noaxiaoueHud 3Y HIDKE UIIH BBIIIE
Juarna3oHa

(3,0 +16,0) B s 12 B,

(12,0 + 33,0) B ms 24 B,
(18,0 + 47,0) B 1151 36 B,
(24,0~ 67,0) B nna 48 B.

2 HeuncnpaBeH XryT U3MepeHus
HanpsokeHus: Ab.

noakirouéHuon Ab.

2 IIpoBepuTh LIETOCTHOCTH JKI'yTa
“3MepeHusl HanpspkeHust Ab. ***

MaKCHMAJIBHO
JIOITyCTUMOM

YCTaHOBJIEHHOM.
2 Ab HencnpaBHa.

3 HeucnpaBeH IaTylK TeMIEpaTyphbl
AB.*

002 | Temneparypa Ab Hmke | 1 Temmeparypa no natunky Ab Huxke | 1 3ameputs Temnepartypy
MHUHHUMAJIBHO YCTAHOBJICHHOH. OKpy>Karolei cpesl.
AomycTnmon 2 Heuncnpagen gatuuk temneparypsl | 2 [IpOBEpUTH HENOCTHOCTH JATYMKA
AB.* TEeMIEPaTyphl U MPAaBUIBHOCTH €T0
MOJIKITIOYESHHMS.
003 | Temneparypa Ab Beime | 1 Temmeparypa no natunky Ab Beime | 1 3ameputs Temnepartypy

OKpY>Kalollel cpebl.

2 YOeanThCsa B [IEJIOCTHOCTH
noaxiroYénnoi Ab.

3 IIpoBepuTh MEIOCTHOCTD JaTIUKA
TEMIIEPATYPhI U IPABUIBLHOCTh €T0
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S
= &= IIposBeHme BepostHas mpuanHa Crioco6 ycTpaneHus
S
~ 5 HEHMCIIPAaBHOCTHU HEHCIIPAaBHOCTU HEHCIIPAaBHOCTU
S}
MOJIKITFOUEHHSL.
008 | BuyTpeHHWMIi Ieperpes 1 Okpy:xaromiasi TemnepaTtypa 1 3ameputs TeMueparypy
mpudopa Bo3ayxa Boimre 70 °C. OKpY’KaroIe cpempl.
2 3acopunach cucteMa oxjaxaeHus. | 2 [Ipounctuts BeHTUIATOP.* *
3 YMeHbpmUTh TOKA 3apsiaa Ab.
009 | ObOpaTHOE BKIHOUYECHUE 1 AB He npaBUJIBLHO IOIK/IIOYCHA. 1 IMoakmouuts AB k 3Y B
Ab (mepemnonocoBka) 2 HencrpaBHOCTb KTyTa m3Mepenus | COOTBETCTBHU CO CXEMOH
Hanpsokenns AB. HOMKITIOICHH.
2 IIpoBepuTh LEIOCTHOCTD KIyTa
“3MepeHusl HanpspkeHust Ab. ***
010 | Ab He moaxiOUEHA 1 HampsikeHne Ha kiiemMmmax 1 IIpoBepuTh MPaBUIIBHOCTD
nonxarouenus Kk Ab mmke 3,0 B. noakirouenus Ab k 3Y.
2. HencrnipaBHOCTB XryTa u3MepeHust | 2 YOeIuThCsl B IEJIOCTHOCTH
HamnpsixeHust Ab. MOAKITIOUYEHHBIX ADB.
3 IIpoBepuTH IEIOCTHOCTD KI'yTa
n3MepeHust HanpspkeHust Ab. ***
016 | HeucmpaBHOCTB HewncnpaBeH maT4yuk TeMIieparypsl Y06enuThcs B HCTIPAaBHOCTH TATIAKA
Jatunka temneparypsl | AB.* TEMIIepaTypsl *, mpu
Ab HEOOXOAUMOCTH 3aMEHUTD.
017 | HeucnpaBHOCTB HencrnpaseH naTuuk temMneparypbl PemoHT.
BHYTPEHHETO JaTyhKa BHYTpHU npudopa.
TeMIIepaTypbl
032 | HanpspkeHue BXOJHOM 1 Hanpspxkenue cetu HIKe 1 [IpoBepuTh, BKIIIOUEHHE
(nuTaromeil) ceTn HUXKe | JOMYCTUMOIO MUHUMAIBHOTO BXOZHOTO aBTOMaTHYECKOTO
MHUHHUMAJIBHO 3HAYCHUSI. BBIKJIIOYATEIIS.
AOMYCTUMOTO SHAYCHUA | 9 HeycripaBHOCTH Leny U3MepeRust | 2 VI3MepHTh HaNpsKeHHE B PO3ETKE
CETEBOTO HATIPSHKEHUSI. CEeTU TIUTaHHS.
3 [Tocne BoccTaHOBIEHUS
JIOITyCTUMOTO 3HAYCHUS
HaNpsDKEeHUs, poliecc 3apsiaa
HaYHEeTCS aBTOMaTHYECKH.
4 PeMOHT.
033 | Hanpsokenue BXOOHOM 1 HampskeHue cetu Bele 1 IIpoBepuTs, BKIIOUEHHE

(TuTaromeit) ceTy BhIIIE

J0IIyCTUMOTI'0 MaKCUMaJIbHOT'O

BXOJHOT'O aBTOMAaTHYCCKOI'O
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S
= &= IIposBeHme BepostHas mpuanHa Crioco6 ycTpaneHus
S
~ 5 HEHMCIIPAaBHOCTHU HEHCIIPAaBHOCTU HEHCIIPAaBHOCTU
S}
MaKCHUMaJIbHO 3HAYCHUSL. BBIKJTIOYATEIIS.
AOMYCTUMOTO SHAYCHUA | 9 HeycrpaBHOCTH LEMM U3MEPEHHS 2 V3MepuTh HalpsHKEHUE B PO3ETKE
CETEBOT0 HANPSHKEHUS CEeTU IUTaHHUS.
3 [Tocne BoccTaHOBIEHUS
JOITyCTUMOTO 3HAYEHNUS
HaNpsDKEHUs, IPoIecc 3apsiaa
HaYHEeTCS aBTOMaTHYECKH.
4 PeMmoHT.

034 | HanpspkeHue BXOAHOM HeucnpaBHoCTh Lienu U3MepeHust 1 [IpoBepuTh, BKIIOUEHHE
(nuraromeil) cetu He CETEBOT0 HANPSLKEHUSL. BXOZHOTO aBTOMaTHYECKOTO
OTIpeICIICHHO BBIKJIIOYATEII.

2 PeMOHT.

035 | Hanpspxenwue tienu 1 HampsikeHune cetr HIKe 1 [IpoBepuTh, BKIItOUECHIE
MOCTOSIHHOTO TOKa HWXKE | JOMYCTUMOTO MUHHMAIBHOTO BXO/IHOTO aBTOMAaTHYECKOTO
HOPMBI 3HAYCHUSI. BBIKJIIOYATEII.

2 HeucnpaBHOCTb LENU U3MEPEHUS 2 PeMOHT.
HaNpsDKEHUSL.

036 | HeumcmpaBHOCTSH pere OTKa3 BHyTpEHHETO Mpea3apsaaHoro | PemoHT.
BXOJIHOTO peie.

040 | Hanpspkenue nenu 1 HeucnpaBHOCTH BBIXOJHBIX 1 IIpoBepuTh MecTa COeAMHEHUS
npeazapsaa HiKe CHJIOBBIX JKTYTOB. KTyTa BBIXOAHOTO U 3Y
HOPMBI 2 OTKa3 Henu mpeasapsja. 2 PeMoHT.

3 OTKa3 BBIXOJHOTO
peIOXpaHUTENs.

059 | IlpeBbliieHne TOKA 1 Ilepuoanueckrie KOPOTKUE 1 YOenurhes B 1IEIOCTHOCTH
3apsaa 3aMBIKaHMs B Harpy3Ke WK HA NOJKITIOYEHHBIX ADb.

BbIXO/1E 3Y. 2 Y0eauThbes B IIEIOCTHOCTH KTyTa
2 BHyTpeHHSsIs1 HEUCTIPABHOCTb. BBIXOJIHOTO.
3 PemomnrT.
060 | Koporkoe 3ambikanue B | 1 B xoze 3apsiia HanpspKeHUeE 1 YcTpanuTh KOPOTKOE 3aMbIKaHHE

Harpyske

YMEHBIINIOCH MeHee 2,5 B, Tok
MPHHSI MaKCUMAaJIbHOE

YCTAHOBJICHHOC 3HAYCHUC.

2 KOpOTKOe 3aMbIKaHHEC Ha BbIXO/€

B Harpyske.

2 Pemonr.
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=
= &= IIposBeHme BepostHas mpuanHa Crioco6 ycTpaneHus
=
~ F HEUCIIPABHOCTH HEUCIIPABHOCTH HEUCIIPABHOCTH
o
3Y.
061 | [IpeBbimenne Bpemenu | 1 3apsa OTKIIOYEH 11O 1 YcraHoBieHO Malioe BpeMst
CTalun MaKCHMaTbHOMY yCTaHOBIIEHHOMY 3apsijia, HEOOXOXMMO YBEIMIUTb.
BpPEMCHH 3apsija. 2 YO0enauThes B LIENOCTHOCTH
noakirouéHHeix Ab.
063 | Buyrpennss 1 KopoTkoe 3aMbIKaHue BHYTPH PemoHT.
HEUCIIPaBHOCTh nprodopa.
npudopa 2 Ileperpes.
3 Ommbka DC/DC npeoOpa3oBaTelis.
IIpumeuanus:
*  OTcoeMHHUTH JaTYHK TeMmeparypsl oT Ab U cuuTaTh moKazaHHs OKpYyKaromied cpeabl ¢ mucmuies [1Y2. M3meputrs TemmepaTtypy
OKpYy Xaromier cpenbl. Pa3HOCTh 3HaUCHMH TeMIepaTypsl He JOJDKHO MpeBbimath +2 °C.
** Tlpu 3arpsA3HEHUU BEHTHIATOPa HEOOXOANMO OYHCTHTH PaIHaTOPHI M TEINIOOTBOIAIINE OTBEPCTHS B Kopiyce 3Y.
*4% TIoNKITFOYUTD 3aTrTyIIKY K pa3beMy H3MEPEHUS HAIPSHKEHUS, €CIIM OIINOKa CHATA, TO HE0OX0AUMO 0OpaTtutcs B pupmy
nsrotoButens 3Y A peMOHTA KIyTa U3MepeHus HanpsbkeHus Ab.

2.7.3 Bo3MOXHBIE HEHCIPABHOCTH (MPEIYNpPEkKACHUS) M CIOCOOBI WX YCTpaHCHHS
npuBe/ieHbI B Tabauie 19.

Tabmuua 19
=
S
o=
o
=
= K [IposiBnenue BepositHas npuunHa Cnoco0 ycTpaHeHus
e
~ a HEHCIIPaBHOCTH HEHUCIIPaBHOCTU Hewucnpasaoctu
=
[
o,
E
001 | darumk temnepatypsl Ab 1 Hatuuk Temnepatypsl Ab 1 loxkmounTts K 3Y naT4HK
OTKJIIOYEH OTKJIIOYEH. temneparypsl Ab u nepesamycTutsb
2 JlaTuuk Temneparypsl Ab mutanye 3V.
HEHUCIIPABEH. 2 3aMeHa JaT4rKa TeMIepaTypbl
Ab.

008 | BHyTpeHHMIT Ieperpes 1 Bricokas remnepaTypa 1 CHU3UTH TOK 3apsa.
npubopa (aBToMaTHYECKOe | OKpy»Katolei cpeasl (Bbime 40 2 CHU3HTH TeMIEpaTypy
CcHIKeHue 3apsaHoro Toka) | °C). OKpY>Karollen cpeibl

2 3arpsi3HeHHE BEHTHISTOPOB U (KoHOULINOHED).
3v. 2 OYHUCTUTH BEHTHJISATO
p
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=
S
=
0]
=
= K [IposiBnenme BepostHas mpuanHa Crioco6 ycTpaneHus
Q
~ E HEUCTIPaBHOCTH HEUCIIPABHOCTH HeucnpaBaocTu
=
(]
o,
=
(pamuarop).
016 | AB noBpexacHa ADB He JAepKUT HAPSDKECHUE 3amena Ab
3apsina
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3 TEXHUYECKOE OBCJIYXKUBAHUE 3APSITHOIO YCTPOMCTBA.

TexHuueckoe oocmyxkuBanue 3Y:

- TpOBEpPKa KOHTAaKTOB pPa3bEMOB BXOJHBIX W BBIXOAHBIX Iienei. I[lpurapbl, OKHUCIBI Ha
KOHTaKTaX pa3béMOB HE JOMYCKAIOTCS,

- TpOBEpKa KOHTAKTOB MEXKIYy 3aXMMamH MpoBoAoB U kiemMamu AbB. Ilpu HeoOxomumocTu
MOATSAHYTh Faliku Ha KiemMmax Ab;

- TPOBEpKa OTCYTCTBHSI MOBPEKICHUS U3OJISALIUU U TIEIOCTHOCTH Kabenel (IpoBooB);

- HEO0OXOIUMO TMEPUOAMYECKH YUCTUTh BEHTHJIAIIMOHHBIE OTBEPCTHS C MOMOIIBIO IBLIECOCA.
[leproaAMYHOCTH OMIPEIENSIeT MOJIb30BATEb.

4 TPAHCIIOPTUPOBAHUE U ITPABUJIA XPAHEHMUSI.

4.1 3V B ynmakoBKe W3rOTOBUTENS TPAHCIOPTUPYETCS B 3aKPBITHIX TPAHCIOPTHBIX CPEICTBAX B
COOTBETCTBUH C JICHCTBYIOIIMMH MPaBUIIAMH IIEPEBO3KH rpy30B. [Ipy TpaHCTOPTUPOBAHUH CaMOJIETOM
3V pa3meniaercsi B OTaIIMBaEMOM, T€PMETH3UPOBAHHOM OTCEKE.

4.2 YcnoBus TpaHCHOpPTHpOBaHUS 3Y B 4YacTU BO3JEHUCTBUS KIMMAaTUYECKUX (HaKTOPOB
JOJDKHBI cooTBeTcTBOBaTh Tpymnme 5 TOCT 15150-609.

4.3 3V crenyer XpaHUTh B YIIAKOBKE M3TOTOBUTENS MPH TEMIIEPATYPE OKPYKAIOIIETO BO3TyXa
ot 0 1o 35 °C u otHOCHUTENBHOM BaxkHOCTH HE Oomee 80 % mpu temmeparype 25 °C.

4.4 B noMenieHUH ISl XpaHEHUS COACPKAHKE MBI, TaPOB KUCIOT M IIEN0UYeH, arpeCCUBHBIX
ra3oB U JAPYTUX BPEIHBIX MPHUMECEH, BHI3BIBAIOIINX KOPPO3UIO, HE JOJDKHO MPEBHINIATH COJIEpPKaHNe
KOPPO3MOHHO-aKTUBHBIX areHToB 1j1s armocdepsl Thuna | mo FOCT 15150-69.
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5 KOMILVIEKTHOCTbD.

5.1 Kowmmekt nmocraBku 3Y npuseneH B Tabmuie 20.

Taomuua 20

HaumenoBanue u yciioBHOe 0003HaYECHUE O6o03HaueHme KomuectBo

Y CTpoiicTBO 3apsAgHOE UHTEIIEKTYaIbHOE

CubAmmep 12/24/36/48: TY 3468-002-86803794-2015

- YCTpoiicTBO 3apsigHoe ABMC.3¥2.001.100 1

- [lynbt ynpasnenus 11Y?2 ABMC.I1Y2.001.100 1
PykoBoaCTBO 110 3KCILTYyaTalluu ABMC.3Y2.001.100 PO 1 oK3.
Hatunk Temnepatypsl Ab ABMC.3¥2.001.504 1
CuroBoii kabenb Jutst moAkroueHus Ab ABMC.3¥2.001.501 1
3arnyiika 1atyuka Hanpsokenus Ab ABMC.3¥2.001.501 1
3arnyuika «[IporpaMmmupyemsbie BXOAbD) ABMC.3¥2.001.501 1

OTBeTHBIC YaCTH Ha Pa3bEMBI

((HpOFpaMMI/IpyCMbIe BBIXOObBI»

6 CBUAETEJBbBCTBO Ob YIIAKOBBIBAHUU.

VerpoiicTBo  3apsiaHOe  MHTelulekTyadpHoe CubAmmep 12/24/36/48, 3aBoackoit Homep
, IynbT ynpasinenus [1Y?2, 3aBojckoir Homep , ynakoBanbsl B OOO "Cu6KonTakt"

cornacHo TpedoBanusM ['OCT 23216-78 1 KOHCTPYKTOPCKOM TOKYMEHTALIUH.

[lara ynakoBsiBaHus " " 20 T.

Y1akoBKy Npou3BeN

(JTOIKHOCTB) (JTMIHAsT TTOTIHCH ) (pacmmdpoBKa MOAITNCH)

v.2.0 16.04.2019 CuskoHT1gK] 85



3APSAJTHOE YCTPOMCTBO MHTEJUIEKTYAJIbHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO I10 OKCIIJIYATALLUU

7 CBUJAETEJIBCTBO O IPUEMKE.

YcrpoiicTBo 3apsaHoe uHTeIIeKTyansHoe CudoAmmep 12/24/36/48, 3aBoackoit HOMEp
COOTBETCTBYET TpeOoBaHUsAM TexHHUeckux ycioBuid TY 3468-002-86803794-2015 u mnpusHaHO

TOAHBIM JJIA SKCILTyaTaluu.

[ara Bbimycka" " 20 T.

M.II. OtBeTcTBEHHBIN 32 MPUEMKY

(momKHOCTB) (moamnuce) (pacumgpoBka noamnucH)

8 TAPAHTHUMHBIE OBSI3ATEJIBCTBA.

8.1 MW srortoButens (MOCTABIIMK) TapaHTUPYET COOTBETCTBHE YCTPOWCTBA  3apsIHOTO
MHTEJUICKTYaJIbHOTO CubAmriep 12/24/36/48 TpeOOBaHUSM TEXHUYECKHUX yCIIOBUI
TY3468-002-86803794-2015 mpm  coOmroneHMM  TpaBWI W YCIOBHHA  OKCIUTyaTallWH,
TPaHCHOPTHPOBAHUS M XPAHCHUSI.

8.2 TapaHTHIfHBIA CPOK dKCIUTyaTanuu — 12 MecsmeB co aHs npoaaxu. [Ipu oTcyTcTBUN AaThI
NPOJaXH M IITaMIa Mara3uHa TapaHTUHHBIA CPOK HMCYHCISIETCS C JAThl BBITYyCKa (AaThl MPUEMKH)
3apsIHOTO YCTPOMCTBA U3TOTOBUTEIIEM.

8.3 3apsmHOE YCTPONCTBO, Y KOTOPOTO BO BpeMsl TapaHTUHHOTO CpoKa Oy/eT BBISBICHO
HecooTBeTCTBUE TpeboBaHusM TY, 6€3BO3ME3THO PEMOHTHUPYETCS WM 3aMEHSETCS U3rOTOBUTEIIEM
(MOCTaBIIMKOM), IO UCTEUEHUHU TaPAaHTUMHOIO CPOKA PEMOHT OCYILECTBIISIETCS 3a OIUIATY.

8.4 MUsroroBurens (MOCTABIIMK) OCTABISET 3a COOOWM MPaBO MPOBEACHUS IUIATHOTO PEMOHTA
BMECTO TapaHTUHHOTO C YBEIOMJICHHEM BIIAJIENIblIa 3apsHOTO YCTPOMCTBA, €ClIM HEUCIPaBHOCTU
IIPOM30LLIN IO BUHE BJIa/IEbIA.

8.5 T'apanTuM He pacHpOCTPaHIIOTCS Ha 3apsIHOE YCTPOMCTBO ¢ ledeKTaMH, BOSHUKIIUMH B
pe3ysbTare:

- MEXaHWYECKHX TOBPESKICHUH;

- HecoOJIO/IEHUs YCIIOBHH SKCIUTyaTalliy UM OIIMOOYHBIX ASUCTBUM MOTpeduTens;

- HEeINpaBUJIbHON TPAHCIIOPTUPOBKU M XPaHEHMUS;

- HEIMPaBHJIHHOTO TMOIKIIOYCHHS aKKYMYJSITOPHOM OaTaper K 3apsiIHOMY YCTPOKCTBY;

- BHECEHHS KOHCTPYKTHBHBIX U3MEHEHUH TIOTpEeOUTEIEM,;

- HapyIIEHUs eJOCTHOCTH MI0MO;

- OTKJIOHEHMs MapaMeTPOB MMUTAIOIIEH CETH;

- CTUXMHHBIX OeacTBUHM (MOXKap, HABOJAHEHHWE U Jp.), HAXOIAIIMXCS BHE KOHTPOJIA
U3rOTOBUTEINA (TTOCTABILUKA).
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9 CBEJIEHWUS O ITPOJAXKE.

YcrpoiicTBo 3apsaHoe nHTe/uekTyaabHoe CudAmmep 12/24/36/48, 3aBoackoii HOMep

MpoJIaH

(HanMeHOBaHUE MPOAABIIA)

M.II. [lara nponaxu « » 20

[Toanucs nmponasua

(moMmKHOCTB) (moamnuce) (pacumgpoBKa noamucH)

Hzrorosurenb: OO0 «CubKoHTakT»,

630047, r. HoBocubupck, yin. Maraganckas,2b, ten/¢. (383)363-31-21
cepBHUCHBII eHTP: (383) 286-20-15

www.sibcontact.com, nsk@sibcontact.com

10 CBEJAEHMUSA O PEKJIAMALIUSAX.

10.1 B ciydae ycTaHOBIICHHS HEUCIIPABHOCTH 3apsJHOTO YCTPOHCTBA B TIEPHOJ TapaHTUHHOTO
CpOKa »JKCIUTyaTallid HEOOXOIMMO COCTaBUTh aKT M OTIPABHTh €ro B aJpec H3TOTOBUTEIS
(mocTaBmIMKa).

10.2 AKT J0JKeH cofiepKaTh Celylolue JaHHbIe:

1) HamMeHOBaHUE 3apsIHOTO YCTPONCTBA,

2) 3aBOJCKOW HOMED;

3) naty npojaxu;

4) xapakTep HEeHCIPABHOCTH (HEKOMILJIGKTHOCTH ).
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