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PYKOBOJACTBO 110 OKCIIJIYATALLUU

1 OIIMCAHUE U PABOTA 3APSAIHOI'O YCTPOMCTBA.
1.1 Hasuaueunue.

1.1.1 3V npeana3HayeHO I MHTEIUICKTYAJILHOTO 3apsia CBHHIIOBO-KHUCIOTHBIX (B TOM
qKcyIe U TATOBBIX) U Li-ioN akkymMyssTopHbIX Oatapei (nanee - AB) ¢ HOMHHAIBHBIM HAIPSHKEHHEM
sapsina 12/24/36/48 B (onpenensiercs tumom CubAmIiep), MaKCHMAJIBHOM CHITON TOKa 3apsaa (CM.
Tabmn. 2.1)

1.1.2 120/100/60/50 A coOTBETCTBEHHO.

1.1.3 3V cHabGxeHo mpeoOpazoBatenem curasnioB uarepgeiicos USB RS485 EL201-2 ¢
MOMOIIIEI0 KOTOPOTO MOXKHO IPOU3BECTH HACTPOMKH, TOCMOTPETh TEKYIIHE JaHHBIC 3apsa, a TaK
e omuOKu u npeaynpexaenus yepes [10 Cucrema koHTposst 1 MonuTopunra SibMonitor_v1l X.

1.14 3V onuuoHansHO CHa0XEHO MNPOTrpaMMHUPYEMbIM IylIbTOM ympasienus I1V2, c
MOMOIIIEI0 KOTOPOT'O MOXKHO IPOU3BECTH HACTPOMKH, MOCMOTPETh TEKYIIUE JaHHBIC 3apsjia, a TaK
e OIIUOKH U TIPEAYIPEKICHHUS PUCYHOK 3.

1.1.5 3apsaHOe ycTpoicTBO cCepTUhHUIIUPOBAHO. [H[

1.2 TexHuYecKHue XapaKTECPUCTHKHU.

1.2.1 TexHuyeckue XapakTepUCTUKH 3Y COOTBETCTBYIOT Tabmuie 1.

Tabnuma 1
HaunmenoBanue napamerpa 3HaueHHe

JuanazoH BXOAHOTO HaNpsDKEHUS MUTaHus, B ~ 200+ 250
YacroTa HanpsHKeHUs UTaHusd, [t 45+ 65
BxonHoit k03¢ hUIIMEHT MOIITHOCTH, HE MEHEee 0,92
MaxkcuMalibHas BXOJAHas MOIIIHOCTh, B-A 3600
HomunansHOe BeIxOHOE HanpspkeHue 3Y (HanpspkeHue 3apsina), B 12/24/36/48
MakcumanbHas cuia Toka 3apsia (12/24/36/48B), A 120/100/60/50
[TukoBas aMIUIUTY 1 MyJIbCAIIMU BHIXOJHOTO HAIPshKEHHs, He Oojiee, MB 100
I[Tynbcanuu BeixoaHoro ToKa (12/24/36/48), ne 60siee %, 15/15/5/5
Homunansuerit KT, % 88
YpoBeHb aKyCTHUECKOTO IIyMa Ha paccTossHuu 1 M, He Oonee, n1ba 60
HapaOoTtka Ha 0TKa3, 4, HE MEHee 10000
Iepexo/iHOE OTKJIIOHEHHE BBIXOJHOTO HANPSDKEHHsS MpH cOpoce W Habpoce HAarpy3KH, HE 10
oonee, %
CpenHuii CpoK CITyKOBI, JIET, HE MEHEe 5

v.2.8 14.11.2022 ( MBISOHTQKI 3)
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BxonHoii cereBoii aBroMatndeckuii BeikirouaTens 400 B, tun C, A 20
Beixonmoii mpempoxpanurens (12/24/36/48B), A 150/150/100/100
HaunmenoBanue nmapamerpa 3HavyeHne

Crabur3anust BEIXOJAHOTO HAPsDKeHUs, %o +0,5
Crabnin3anus BEIXOIHOTO TOKa, % +1,0
*KosnuecTBO CHIHAIBHBIX BXOJIOB 3
KomnuectBo mporpammupyembix BoixozoB (pene 1 A, 250 B AC, 1 A, 14 B DC) 2
I'abaputHbIie pa3mepsl, MM, He Ooee

- 3apsATHOE YCTPOHCTBO 350x330x175

- MyJbT yIPaBICHUS 100x140x30
Macca, xr, He Gonee 12
YcnoBust 3KCIUTyaTaluu:

- TeMIIepaTypa OKpyKarolero sosnyxa, °C (YXJI4); 1...35

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

* IlpuMmevyanue — YIpaBlIeHUE CUTHAIbHBIME Bxogamu («IIporpammupyemsiii Bxoq 1 — 3»)

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

peJie, ONTPOHOM, KHOIKOM, TVMﬁJIeDOM, KJABMIIIHbIM BBIKJIIOUAaTEeJIeM M T..). Ha KoHTakTax

KJIEMMBI CUTHAJIBHBIX BXOJIOB MEXIY «+» H «-» MPUCYTCTBYET HANpsDKEHUE, B quama3oHe ot 12 1o

15 B. Harpy3ouHas cnocoOHOCTh KaXJ0ro KaHaja CUTHAJIBHOTO BXOJa MO TOKY (BBIXOJHOW TOK

MEXJly KOHTaKTaMHU KJIEMMBI «+» M «-») OTpaHMY€H BHYTPEHHUM PE3UCTOPOM M COCTABJISET HE

Ooitee
3 MA.
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1.2.2 Tlapamerpsl  3apsiaa

IIPUBE/ICHBI HA PUCYHKE 4.

CBHMHIIOBO-KHCJIOTHOTI'O

Ab

(mporpaMMHpyeTcsi HW3TOTOBUTENIEM) COOTBETCTBYIOT Tabnumam 2.1,

TUIIA
2.2.,

«CTAHIAPTY,
CTaauu 3apsjaa

Tabmnuua 2.1
HaumeHoBanue u napaMerp craguu Tun Ab
GEL AGM FLOODED
HomuHankHOe HanpspkeHue 3apsiaa, B
12 24 12 24 12 24
Hamnpsoxenue 3apsina, B 14,7 29,4 15,0 30,0 14,9 29,8
Toxk 3apsina, A 0,05-C
=
g Bpewms craauu, MuH 720
<
?), Bpewms ummynbea, cex 30
=
Bpewms may3sl, cek 90
TemmeparypHas komnercas, MB/°C -24,0 -48,0 -24,0 -48,0 -24,0 -48,0
Hanpspxernwne 3apsna, B 12,0 24,0 12,0 24,0 12,0 24,0
=
5 Tox 3apsina, A 0,01-C
5
E Bpewms cragun, MuH 480
=
TemmeparypHast komnercas, MB/°C -18,0 -36,0 -18,0 -36,0 - 18,0 -36,0
Hanpspxenne 3apsna, 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 cragun, MuH 720 540 720
g
TemmeparypHast komnencas, MB/°C -24,0 -48,0 -24,0 -48,0 -24,0 -48,0
E g | Hanpsxenue sapsina, B 14,2 28,4 14,5 29,0 14,4 28,8
o)
g =
é = Tok 3apsina, A* 0,15-C 0,20-C 0,10-C
v.2.8 14.11.2022 ("EoISOHTQKI 7
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HaumeHoBaHnue 1 napaMerp craguu Tun Ab
GEL AGM FLOODED
HomuHaneHOe HampsbkeHue 3apsiaa, B
12 24 12 24 12 24
Bpewms, muH 720 540 720
TemneparypHas komnescanusi, MB/°C -24,0 -48,0 -24,0 -48,0 | -240 | -480
Hanpsoxenue 3apsna, B 14,2 28,4 14,5 29,0 14,4 28,8
2 Tok 3apsima, A* 0,15-C 0,20-C 0,10-C
g
é Bpems, Mun 720 540 720
<
;FCeMnepaTypHaﬂ KOMITEHCaIusl, MB / -24,0 48,0 _24.0 _480 240 480
Hamnpsbxenue 3apsina, B - - - - 15,8 31,6
g Tok 3apsina, A* - - - - 0,02-C
§
g Bpewmst, mun - - - - 720
=
2
é Bpewms umnynsca, MUH - - - - 15
2
& Bpewms nays3sl, MuH - - - - 15
M
TemneparypHas KOMIEHCAIIHS, MB / i i i i 240 480
°C
Hanpsxenue 3apsia, B 12,0 24,0 12,0 24,0 12,0 24,0
2 Tok 3apsina, A* 0,01-C
s
jas)
< Bpemsi, MUH 3
TemneparypHas komnencanus, MB /°C -18,0 - 36,0 -18,0 -36,0 | -18,0 | -36,0
Hanpsoxenue 3apsga, B 13,4 26,8 13,6 27,2 13,6 27,2
5
g Tok 3apsna, A* 0,01-C
a

Bpewms, mun

bes OTpaHUYCHHNA 110 BpEMCHU

v.2.8 14.11.2022
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[ H [ 3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.

HaumeHoBaHnue 1 napaMerp craguu Tun Ab
GEL AGM FLOODED
HomunansHoe HanpspkeHue 3apsiia, B
12 24 12 24 12 24
Temneparypnas komnencanus, MB / °C -18,0 - 36,0 -18,0 -360 | -180 | -36,0
*Jlnana3oH yCTaHOBKH eMKOCTH AB, A 4 50+800 | 50+660 | 50+ 600 S0 S0 S0
Y ’ ' | | 500 | 1200 | 1000
Iar ycranoBku emkoctu AB, A 4 10
***Tok mepexona B bydep / Otkmtouenue 3apsaa, A 0,01-C
9,5+ 19,0 + 9,5+ 19,0 + 9,5+ 19,0 +
Hanpsokenue Bo300HOBICHHUS 3apsia, B
12,5 25,0 12,5 25,0 12,5 25,0
[Iar peryupoBKH HAIPSHKEHHST BO3OOHOBIICHHS 01
3apsna, B '
[ar peryaupoBKH HATPSHKEHHST BO30OHOBICHHSI 01
3apsna, B ’
****TemmepaTypa 3apsaa, Makc., °C +30++50
****TemnepaTypa 3apsaaa, MuH., °C -10++10
1

[ar ycraHOBKH TeMIepaTypsl 3apsina, °C

IIpumeuanus:

— Toxk 3apsna ykazaH B 1oys1x emkoctu Ab;

— * - 3HayeHHe TOKA CTaui ycTaHaBiauBaeTcs He MeHee 1,0A;

**%

- -HoMmuHanpHas €MKOCTh 3ajaeTcs W3 auamna3zoHa s omnpeneneHHoro tuma Ab. Uwcno snementoB Ab

OIIPEACIIACTCA MOJIB30BATCIICM, UCXO/Ad U3 JHUalla30Ha YCTAHOBKU €MKOCTH.

— *** - [Ipn ycnoBuu pazpemenus cragun «bydep», nHade oTKioUeHNE 3apsia;

_ kkkk TeMnepaTypa 110 1aTYUKy Ab.

v.2.8 14.11.2022
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3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.

Tabnuua 2.2
Tun Ab
GEL AGM FLOODED
HanmeHoBaHue U mapaMeTphl CTaanu
HomunansHoe HanpsbkeHue 3apsjaa, B
36 48 36 48 36 48
Hanpsxenue 3apsza, B 44,1 58,8 45,0 60,0 44,7 59,6
- Toxk 3apsna, A* 0,05-C
=
ﬁ Bpewmst, mun 720
&
= Bpems UMITyIbCa, ceK 30
S
= Bpems naysbl, cex 90
TemmneparypHasi KOMIIEHCAIUS, MB / -720 -96.0 -720 -96.0 -720 -96.0
oC ) ) ) ) , ,
Hamnpsokenue 3apsna, B 36,0 48,0 36,0 48,0 36,0 48,0
2
5 Tok 3apsa, A* 0,01-C
=
é Bpewms, Mmun 480
m
<
= TemmnepaTypHast KomreHcanusi, MB /
= oc -54,0 -72,0 -54,0 -72,0 -54,0 -72,0
» Hanpsxenue 3apsazaa, 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
[
3 TemmeparypHas Komnencanust, 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 3apsana, 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 -172,0 - 96,0
°C
v.2.8 14.11.2022 ("5|S0HTQKI 10
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Tun Ab
GEL AGM FLOODED
HanmeHoBaHue 1 mapaMeTpel CTaanu
HomunansHoe HanpsbkeHue 3apsjaa, B
36 48 36 48 36 48
Hamnpsbxenwue 3apsina, B - - - - 47,4 63,2
=
% Tok 3apsina, A* - - - - 0,02-C
o
=
= Bpemsi, MuH - - - - 720
=
<
E‘E Bpems UMITYIIbCa, MUH - - - - 15
=
jan
‘:é Bpemst naysbl, MUH - - - - 15
=
é T B/
eMIepaTypHas KOMIICHCALUSL, M ) ) i i 72,0 - 96,0
°C
Hamnpsokenue 3apsna, B 36,0 48,0 36,0 48,0 36,0 48,0
% Toxk 3apsiga, A* 0,01-C 0,02-C
<
E Bpemsi, Mun 3
TemnepaTypHas KommeHcanus, MB / °C -54,0 -72,0 -54,0 -72,0 -54,0 -72,0
Hanpspkenue 3apsiaa, B 40,2 53,6 40,8 54,4 40,8 54,4
& Toxk 3apsima, A* 0,01-C 0,02-C
S
M Bpewms, mun bes orpannuenus no BpeMeHU
TemnepaTypHas KommeHcamnus, MB / °C -54,0 -72,0 -54,0 -72,0 -54,0 -72,0
50 +
Juana3oH ycraHOBKH eMKocTi AB, A 4 50 +400 50+330 [ 50+300 |50+250 |50+600 500
ar ycranoBku emkoct AB, A 4 10
**Tok mepexona B bydep / Otkmouenne 3apsiga, A 0,01-C
H 6 B 285+ 375 07 lagseszspoo | 2o 380
anpsbKeHHe BO30OHOBIICHHS 3apsiza, 5+ 37, ,5+37,
P HICHIL SapAA 50,0 50,0 375 | 500
[lar perynupoBKH HalpsKeHUs! BO3OOHOBJIEHUS 3apsiia, B 01
***Temneparypa 3apsaa, Makc., °C +30...+50
v.2.8 14.11.2022 ("5|S0HTQKI 11
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Tunn Ab

HaumenoBanue n napaMeTphl CTagun

GEL

AGM

FLOODED

HomunansHoe HanpsbkeHue 3apsjaa, B

36

48

36

48

36

48

***Temneparypa 3apsaa, MUH., °C

-10...

+10

[ar ycraHOBKM TeMIepaTypsl 3apsna, °C

[Ipumeuanus:

— * - 3HaucHHE TOKA CTaIUi ycTaHaBIHBacTcs He MeHee 1,0A;

— ** - [Ipu ycnosuu paspeuienus craguu «bydep», vHaue OTKIIOYCHUE 3apsia;

— ** - Temmnepatypa no natuuky Ab -

v.2.8 14.11.2022
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1.2.3 TIlapamerpsl 3apsiga cBuHIOBO-KucCIOTHOTO Ab Tunma «I1OJIb3OBATEJIb»
(mporpammupyeTcsi moyib30BatesieM 1o ycranosineHHou mporpamme "USrACID"), cooTBeTcTBYIOT
Tabnuie 3, cTaauu 3apsaa NPUBEICHBI HA PUCYHKE 4.

Tab6muna 3

HomunanbHoe HanpsibkeHue 3apsana, B
HanmenoBanue u napamerpsl

craguu

12 24 36 48

Hanp;[)KeH]/[e 3apsiia, 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

IIlar ycTaHOBKM BpEMEHH, 10
MHH

Bpems ummyibca, cexk 15+80

JECYJIbOATALIUA

*Bpemst mays3bl, cexk 15 +240

[Iar ycraHOBKM BpeMeHU 1
ImyJbca U nay3bl, CEK

Temmneparypras 0..-36 0..-72 0..-108 0..-144

koMmieHcanus, MB / °C

Hanpsxenue 3apszaa, 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

[ar perynupoBku TOKa
3apsana, A

1,0

Bpewmst, mun 30 +480

TIJTABHBIU CTAPT

[Tar ycraHOBKM BpeMeHH, 10
MUH

TemmnepaTypHast 0...-144

0..-36 0...-72 0 ...-108
komrmeHncanus, MB / °C

v.2.8 14.11.2022 ( IIIBISOHTQKI 14



3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO 110 OKCIIJIYATALLUU

HawnmenoBanue u napaMeTpbl

craguu

HomunansHoe HanpsbkeHue 3apsja, 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

MNOCTOSHHBIU TOK

IIIar ycTaHOBKM BPEMEHH,
MHH

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 peryaupoBKu ToKa
3apsga, A

1,0

Bpewms, mun

ABCOPBLIUA

30 +960

[Iar ycTaHOBKM BpEMEHH,
MHH

10

Temnepatypnas

komnencanusi, MB /°C

0..-36

0..-72

0 ..-108

0...-144

Hamnpsokenue 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 ummynbca, MUH

1+30

**BpeMs nay3bl, MUH

BBIPABHUBAIOIIVN 3APSL

TemnepatypHas

kommencanus, MB / °C

0 ...-108

0...-144
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[ H [ 3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.

HawnmenoBanue u napaMeTpbl

craguu

HomunansHoe HanpsbkeHue 3apsja, 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

AHAJIN3

1+120

IIIar ycTaHOBKM BPEMEHH,
MHH

TemnepaTypHas

komiencanus, 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 no Bpemenn (TIOCTOSIHHO), 30 + 1440

IIar ycTaHOBKM BpEMEHH,
MHH

10

TemnepaTypHas

kommeHcanus, MB / °C

0 ..-108

0...-144

[Iar ycraHOBKH TeMIlepaTypHOH

kommencanuu, MB / °C

***Tok mepexona B Bydep /
OTtkiroueHue 3apsaa, A

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

[ar perynupoBku TOKa
OTKITIOUEHUS, A

1,0

HampsikeHne Bo300HOBIICHHUS
3apsna, B

9,5+12,5

19,0 = 25,0

28,5+375

38,0 +50,0

[ar perynupoBku HanpsikeHus, B

0,1

****Temmeparypa 3apsia, Makc.,
°C

+30...
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3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.

HawnmenoBanue u napaMeTpbl

HomunansHoe HanpsbkeHue 3apsja, B

12

24

36

48

***+*Temmeparypa 3apsia, MuH., °C

-10 ...

+10

3apsina, °C

[Iar ycTaHOBKH TEMIEPATypEI

IIpumeuanus:

—**** - Temmepatypa 1o gaTauxy Ab.

—*- Bpewmst may3bl 3a71aeTcsi Kak COOTHOLIEHHE OT BpeMeHU uMmyibea: t,=t, + 3 t,;

—***- [Ipu ycnoBuu paspeuieHus cranuu «bydepy, nHaue OTKIIOUCHUE 3apsiia

—**- [1pu BIOOpE BpeMeHH Nay3bl paBHOW 0 MHH., BRIPaBHUBAIOIIUII 3apsiia OyAeT MPOU3BeeH MOCTOSIHHBIM TOKOM;

1.2.4 TlapameTtpsl 3apsifa CBUHIIOBO-KHCIOTHOTO TaroBoro Ab tuna «I10JIb3OBATEJIb»

(mporpammupyeTcsi oJb30BaTeeM 1Mo ycraHoBieHHO# nporpamme "USITRAC"), cooTBEeTCTBYIOT

tabymie 4, ctaauu 3apsiaa MPUBEACHBI Ha PUCYHKE 5.

Tabmnuua 4

HanmenoBanune u mapamMeTpsl CTauu

HomunansHoe HanpsikeHue 3apsija, B

12 24 36 48
Hanpsoxenwue 3apsia, B 10,0 +17,0 20,0 +34,0 30,0 +51,0 40,0 + 68,0
Tok 3apsia, A 5+120 5-+100 1,0 + 60,0 1,0 +50,0
=
g Iar perymTupoBKH TOKa 10
o) 3apsaa, A
=
)
= Bpewmsi, MuH 30 +960
o
S 1
S ar yCTaHOBKH 10
BPEMEHH, MHH
Temmeparypras 0..-36 0..-72 0 ..-108 0..-144
kommeHcanus, MB/°C
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HawnmenoBanue u napaMeTpbl CTaIlun

HomunansHoe HanpspkeHue 3apsiaa, 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 perynupoBKH TOKa 1
3apsza, A
=
E Bpewmst, Mux 30 +480
<
o™
= [lar ycranoBku
3 10
T 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 3apsiga, A 1,0 +10,0
[ar perymupoBKy TOKa 10
3apsna, A '
o be3 orpannuenus
E 10 BPEMEHU
” Bpemsi, MUH )
& (mocTosHHO), 30 +
1440
[ar ycTaHOBKH 10
BPEMEHH, MUH
Teuneparypras 0 ..-36 0..-72 0 ...-108 0...-144
kommneHncauus, MB / °C
Hanpsoxenue Bo3o0HOBIICHHS 3apsina, B 9,5+12,5 19,0 25,0 28,5+37,5 38,0 +50,0
[Iar ycTaHoBKM TeMIiepaTypHOIl KOMIIEHCalllH,
MB /°C
[Tar perymupoBKU HAaNPSDKEHHS
BO300HOBIICHHS 3apsiaa, B
*Temmeparypa 3apsza, Makc., °C +30...+50
*TemnepaTypa 3apsiaa, MuH., °C -10...+10

Iar ycranoBkM TeMnepatypsl 3apsiaa, °C

[Ipumeuanusa: *-Temneparypano natuuky Ab.
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1.2.5 [Ilapamerpsl

3apsa

Li-ion

Ab (mporpammupyercs

IIOJIB30BaTCJIEM  IIO

ycraHoBiieHHO#H nporpamme "USrLi"), cooTBeTcTBYIOT Tabiuie S5, cTaauu 3apsja NpUBEICHBI Ha

pHUCYHKE 5.

Tabmuua 5

HaunmenoBanne napameTpa

Hanpsoxenue 3apsina, B

12

24

36

48

Hanpsoxenue 3apsana, B

10,0 +17,0

20,0 +34,0

30,0 +51,0

40,0 +~ 68,0

Ilar perymupoBKH HapsKEHUs
3apsja, B

0,1

Toxk 3apsna, A

5,0 +120,0

5,0 +100,0

1,0 = 60,0

1,0 + 50,0

Tok noHMxeHHOr o 3apsiaa
(bamancupoBka), A

5,0 +120,0

5,0 +100,0

1,0 = 60,0

1,0 = 50,0

Iar perynupoBku TOKa 3apsaaa, A

Hanpsoxenue 6ydepHoro 3apsaa, B

10,0 + 15,0

20,0 + 30,0

30,0 +51,0

40,0 +~ 68,0

*Tok OydepHOro pexxuma 3apsna, A

1,0 +8,0

1+5

Bpewms Oydeproro pexxuma 3apsiza,
MUH

be3 orpanuuenus no Bpemenn (TIOCTOSHHO), 30 + 1440

[lar ycranoBkH BpeMeHu OydepHOTro
pexuma 3apsijia, MHH

**ToK OTKITIOUEHHA 3apsina, A

170 - (Iuolmm 3apsnaa 110)

[ar perynmupoBKu TOKa
OTKJIIOUEHUs, A

B

Hamnpspxenue Bo300HOBIEHHS 3apsiza,

9,5+12,5

19,0 = 25,0

28,5 +37,5

38,0 +50,0

Llar peryaupoBKH HaIpsKEHHS
BO300HOBIICHHS 3apsaa, B

0,1

Bpewms zapsina, u

0,5+24,0

[lar ycraHOBKM BpeMEHHU 3aps/ia, 4

0,1

Temmepatypa oTkmodeHus 3apsa, °C

30,0 + 60,0

Temmepatypa 3apsna, MuH., °C

-10 ... +10
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HawnmenoBanue napamMeTpa

Hanpsoxenue 3apsna, B

12

24

36

48

[Iar perynupoBku TeMnepaTypsbl
OTKJIIOUEHU 3apsna, °C

IIpumeuanus:

—* - Tok HOT' JKHM ST HUYEH TOKOM ITOHHKEHHOT sila 1 HE MOXKET OBITh 3aJaH OOJIBII JUTSE
* - Tok OydepHOro pe a 3apsja OrpaHHYCH TOKOM IO €HHOT'O 3apsaa e MoxeT O 3amaH 0o e 8 A

CubAmnep 12/24; SA — nns CubAmnep 36/48

— ** - TIpumep: Tok noHmxeHHOro 3apsana (6anaHcupoBKa) lpommk 3apsma = 10 A, clenoBaTeNbHO TOK OTKIIOYEHHS 3apsja

MOJKHO 3a1aTh B quana3one: 1,0 +~9,0 A.
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Cocras 3V:

- 3apsgHOE YCTPOMCTBO;

- mynbT ynpasieHus [1Y?2 (onunoHanbHO);

- mpeoOpa3oBaTesb curHanoB uHTepdeiicop USB-RS485 EL201-2;

- nmat4uk TemmepaTtypsl Ab;

- KTYT Juid noakioueHus Ab;

- 3arjiylika JaT4YuKa HalpsKCHUA AB,
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- OTBETHBIE 4YacTH Ha pasbeMbl «lIporpammupyemsie Bxoas» U «lIporpammupyemsie

BBIXOJABbI».

1.3 YcrpoiicTBo 1 paboTa 3apsIHOTO YCTPOICTBA.
1.3.1 Ilpunnumn neicTBuUs.

3Y cocrouT W3 TaJbBaHMYECKH  Pa3BSI3aHHOTO  BBICOKOYACTOTHOTO  CETEBOIO
npeoOpa3oBareisi YacTOThl C  KOPPEKTOpoM  Ko3(@uirieHTa  MOUIHOCTU.  YIIpaBieHUE
npeoOpaszoBareeM ocymecTisieTcs ¢ momorbio [IIMM KoHTpoIIepa 1 MUKPOIIPOIIeccopa.

[locne BKJIIOUEHUS BXOJHOIO ABTOMATHUYECKOTO BBIKIOYATENs 3Y 3allyCcKaeT peXuM
CaMOJMArHOCTHKU. B 3TOM pexxume ompenenstoTcss NpaBWiIbHOCTh mHoakiatodeHus 3Y k Ab,
COOTBETCTBHE MOAKIIOYEHHON AbB 1O HampsHKeHHUIO BBIOPAHHBIM HACTPOWKaM, BHYTPEHHSS U
BHEIIHSS TEMIepaTypbl, HaJMUWe AaTyhka TemnepaTypbl AbB, cereBoe HampspkeHHe, TeKyIee
HanpspkeHrne Ab u cocrostnue Bxoaa «lIporpammupyemsiii BXo 3».

Jns paspenienus: 3apsia CBUHIIOBO-KHUCIOTHOM AB HE0OXOAMMO yCTaHOBUTH 3ariyllIKy B
«IIporpamMmmupyemMsblii BX01 3.

B cnyusae BeiOOpa mpomecca 3apsiga Li-ion  AB, 3Y ompenenser cocTosHHE BXOOB
«[Iporpammupyemsrii Bxox 1 —3» (BXOJbI CHTHAJIOB CHCTEMBI KOHTPOJIS U yrpaBienus Ab — nanee
CKY AB, cm. pucyHok 1).

Ilepen TeM, Kak BKJIIOYUTH 3apsd, B mporpamme SibMonitor vl X HeoOxomumo BeIOpaTh
Hanpsbkenue Ab, Tun Ab u emkocte Ab (i1 CBUHIIOBO-KHCIOTHBIX ADB), B COOTBETCTBUU C
PEKOMEH/I0BaHHBIMU TapaMmerpamu (pupMoil msrotourenem Ab. [lanee HeoOxoaumo co3aarhb
npoduns 3apsna, T.€. BBIOpaTh (BKIIOYUTH/OTKIIOYUTH) HEOOXOUMbBIE CTaIUU 3apsaa U 3aJaTh UX
napameTpsl. [lanee HE0OXOAUMO 3a7aTh TOK OTKIIOUEHHs 3apsijia U HaIlpsbKeHHEe BO30OHOBICHMS
3apsijia — ypOBEHb HANpsDKEHUs, IPH KOTOPOM Tporiecc 3apsa Ab moBropsercs. 3ateM COXpaHHUTh
BBIOpaHHBIE HACTPOMKH.

B mpouecce coxpaHeHuss HacTpoek OHM OyayT mnepenansl B 3Y M, €cCid, HacTpOMKH

M3MEHUIIUCH, OyJIeT OCYILECTBICHA UX 3alIUCh B DHEPrOHE3aBUCUMON namsTu 3Y.

BHUMAHME! nactpoiiku napamerpoB 3apsaa Ab T0MKHBI ObITh OCYLIECTBIEHBI IO

BKIIFOUCHUA 3apsia. B Iponecce 3apdaaa Ab ocHOBHBIC HaCTpOﬁKH HCOOCTYIIHBI.

BxuroueHue 3apsja OCYIIECTBISETCS C KHOIIKM, PAacIOJOKEHHOW Ha JIMLEBOM NaHeln
npubopa. ANbTepHAaTHBHO, BKIIOUEHHE 3apsjia BO3MOXKHO 1o komaHnae c¢ [IY2 wmm uepes 110

SibMonitor_v1_0 mpu ycTaHOBKE COOTBETCTBYIOIIUX Pa3peliafoniuX HaCTPOEK.

Ecnu Het 3ampeToB u 3apsj BKIIOYEH, TO 3Y HaunHaeT npouecc nuarioctuku Ab. Jlanee 3Y

ABTOMATUYCCKHU OCYIICCTBUT 3apsAn Ab co CTagudMH U MapaMeTpaMu 3apsja, COXpaHéHHBIMI/I B
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SHEProHE3aBUCUMON mnamATH 3Y, YCTaHOBIEHHBIMU C IynbTa ynpasieHus [IY2 wumm 110
SibMonitor_v1_x.

Ilepexon Mexay CTagusMU OCYLLECTBIISIETCA IO TOKY, IO HAIPsDKEHUIO, 110 BPEMEHH U 110
COCTOSIHMIO CHTHAJIOB BHEUIHUX JIOTHYECKUX BX0JI0B «IIporpammupyemsiii Bxox 1 —3».

B npouecce padotel 3Y HenpepplBHO HAOIIOAAET 3a COCTOSHUEM 3apsifa M OCYIIECTBISET
CaMOJIMarHOCTHKY, B CIIy4ae HEUCIPABHOCTHU - 3apsj Oyner BbikmoueH. Korjga ucTouHMK ommoku
Oyzmer ycTtpaH€H, TO mpolecc 3apsaa OyneT mepesanylieH Ipu YCIOBHH, YTO TEpe3arycK 3apsaa
IIPU BO3HUKHOBEHUH JJAHHOH OIIMOKYU pa3pelcH.

B cnyuae BHyTpeHHero meperpeBa, 3Y aBTOMaTHYECKM YMEHBUIMT TOK 3apsia, IpH
CHIDKEHUH BHYTPEHHEW TemmepaTyphl A0 JONYCTUMON HOpMbI 3Y aBTOMATUYECKU YBEIMYUT TOK
3apsaga. Ecnu nmeperpeB NpoAobKUTCA NMPU YMEHBLIEHHOM TOKE 3apsna, TO 3Y BBIKIIOYUTCS 110
IIPEBBIIICHUI0 BHYTPEHHEM TEMIIEPATyphl M AaBTOMAaTUYECKH BKJIKOYUTCSA IIPM BOCCTAHOBIICHHU
TEMIIEpaTypbl IIPU YCIOBHH, YTO IIEpE3allyCK 3apsAja 110 BHYTPEHHEMY IIeperpeBy paspewéeH. B
cllyyae KOPOTKOT'O 3aMbIKaHMs Ha BbIXOAE, 3Y mepeiaér B pexuM CTaOMIN3aLUU MaKCHUMAJIbHOTO
TOKA W BBIKIIIOUUTCS TIPU JOCTIKEHHH HUYKHETO TIOpora HanpspkeHnus 3 B.

Hannune ommbOoK M mNpenynpexAeHUid B Ipolecce 3apsjia HHAWLUPYIOTCS KPacHbBIM
CBETOBBIM HMHJIMKATOpOoM Ha juueBoi naHenu 3Y. Koa ommOku win mpeaynpexIeHus U Hx
KpaTKOE€ OMNMCAHHUE BBIBOJATCS Ha JaucIuled npu Haxxkatuu kHonku «BHW3», monnoe omnucanue
npuBeAeHO B HacTosmeM PO (cm. 2.12).

[lepen Tem kxak oTkimrouuTh 3Y OT AbB, HEOOXOAUMO OTKIIIOUUTH 3apsii, 3aT€M OTKIIOYHUTH
BXOJIHOM aBTOMaTHYeCKUH BbIKIOYaTenb. Eciu 3apsn He OyaeT OTKIIOYEH C KHOIKH, TO IpH
[IOBTOPHOM  BKJIIOYEHUU  BXOJHOIO  aBTOMATHYECKOIO  BBIKJIIOYATENS  3apsi  HA4yHETCA
aBTOMATHUYECKU 4Yepe3 O ceK. (B cllydae OTCYTCTBHS 3alPETOB) C MOCIEAHMMM YCTaHOBJIEHHBIMU

HaCTPOWKaMH.

Buumanue! Ilpm 1unTeIbHOM He HCHOJIB30BAHMH H3JEJHS €ro Heo0X0aIMMO
A OTKJIIOYMTb OT BCeX HCTOYHHUKOB 3JIEKTPOIHEPIHMH, OT AKKYMYJATOpa M OT
HATPY3KH, 4YTOOBI yOepeub aKKyMYJIATOP OT ITy00KOro paspsiaa.

1.3.2 Onucanue nporecca 3apsijia CBUHLIOBO-KUCIOTHOH Ab.

IIpu BbIOOpEe Mpoduis 3apsiia CBUHIIOBO-KUCIOTHOH AbB mMoib30BaTeNio JOCTYNEH BBIOOD
HOMHUHaNbHOTO HanpsbkeHuss Ab (12/24/36/48B), tun Ab, émkocts Ab, BbIOOp MOIKIIOYaEMbIX
CTaJui, MapaMeTpbl BKIIOUYEHHUS U BBIKJIIOUEHUS 3apsijia, B COOTBETCTBUM C TaOIMIEeH 2 Juis TUIa
«CTAHIOAPT» u tabmuneii 3 niusg tuna «I[1IOJIbB3OBATEJIby.
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Jlnst 3apsiia CBUHIIOBO-KUCIOTHOH AbB pekomeHytoTcs npoduin 3apsijia B COOTBETCTBUU C

Tabymuen 6.
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Tabnuma 6

Ne

Ipodwis 3apsna

Pexomenparuu

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 Oecriepe00HHOT0 MUTaHuUs, KOTOphIE OOJIBIIYIO
4acTh BpEeMEHH HaxoJiaTcs B Oy(hepHOM pexUME;

- i Ab Haxonmuxcs Ha XpaHeHHe U TpeOyole noa3apsaaa.

Hpumeuanue: cragus «BBIPABHUBAIOILUM 3APS/I» paspelieHa TOIBKO IS
HerepMeTnuHbIX AB ¢ xuakum snekTpoiauToM. B Xozme a3Toro sTama  HampshKeHHE
YBEIMYUBAETCS C IEJIBI0 MOSBIEHHsT KOHTpOJIHpyeMoro rasoBsiienenus B Ab. ['azoBeinenenue
CIOCOOCTBYET TIepPEMEIINBAHUIO JJIEKTPOJIMTa, TEM CaMBIM BOCCTAHABIUBAs PAaCCIOCHHE
JNIEKTPOJINTA U YBEIN4UBas eMKocTb AB.

Buumanne! BBIPABHUBAIOIIU 3APSI] HeoGX0AMMO NPOBOIUTE B XOPOILO
BEeHTHJIHPYEMBIX MoMeleHusX. byapTe 0cTOpPOXKHEL, B JaHHOW (ase 3apsga Ha aKKyMYJISTOPHI
1oAa€Tcsl MOBBIICHHOE HANPSDKEHHE, KOTOPOe CIIOCOOHO MOBPEANTH UyBCTBUTEIIBHEIE
Harpy3Kku, HOAKJIIOYEHHbIE K Oatapee. CleauTe 3a JIEKTPOIUTOM, HEOOXOIMMO TT0JIB30BATHCS
HacIoOpTOM U peKoMeHIamusIM Gpupmsl n3rorosutens Ab. Tak kak JumTensHOE HOBBILICHHOE
HarnpsbkeHHe crocobHo nmospeauts Ab, pekoMeHIyeTcst MPOBOANTE BEIPABHUBAIOIIUH 3apsiz

HUMITYJIbCHBIM HaIIPSIXKCHUCM.

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

Jannsrit npo¢uits 3apsaa pekoMeHayercs i 3apsaga Ab cpasy mocne rimy6okoro paspsiaa.
IIpumeuanune: ecmu Ab mocie riayOokoro paspsina He ObUIa 3apshKEHA cpasy, TO

pexoMenayetTcs npoduisb 1.

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

JlanHBII TpoduIIb 3apsiia peKOMeHayeTcs A ObIcTporo 3apsana Ab, skcryatupyeMsix B

LUKJIC 3apsi — paspsi.

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

Buumanue! JECYJIb®ATAIIUIO Heo0X0aUMO IPOBOAUTH B XOPOIIO BEHTHIMPYEMBbIX
noMeneHusix. bynpre ocTopoXHEI, B JaHHOH (ase 3apsaa Ha aKKyMyJIATOPBI HOAAETCs
MOBBIIICHHOE HANPSHKEHHE, KOTOPOE CIIOCOOHO MOBPEIUTH YYBCTBUTEIIBHEIC HATPY3KH,
MOAKJIIOYEeHHbIE K Gatapee. CieauTe 3a 2JIEKTPOIUTOM, HEOOXO0IUMO MOJIB30BAThCS TACIOPTOM
U pekoMeHaausaM Gupmsl nzroroputens Ab.

JlanHblii mpoduIIb 3apsiia peKOMEHIyeTCst AJs CTapbIX U cynbgatupoBanHbix Ab. Jlns cuimbHO
cynedarnpoBaHHbIX Ab pexoMeHyeTcs IPOBOANTH CTAAUIO AECYyNb(haTanny B Ba Tama:
MOATOTOBKA, 3apsiy - pa3psi.

INoaroroska:

- BBICTaBUTh MAaKCHMAJIBHO JOMTyCTUMOE HanpshKeHHe Ut Ab 1 MUTHUMAaBHBIH TOK;

- moBTOpATH UK 3apana (Ul 11) mo Tex mop, moka Ab He HaYHET MPUHUMATH TOK, T.€. B
UMITYJIbCE TOKA - HANIpsDKEHHE He OyAeT MOBBIIATHCS 10 BEICTABIEHHOTO OTPAHIICHHS
HanpspkeHus. MoskeT notpedoBatbes oT 3 1o 10 mukios, ecan nocne 10 muxino Ab He crana
MPUHUMATH TOK, TO HeoOxoaumo 3ameHnTs Ab. Ecm Ab nmpuHHUMaeT TOK, TO B mporiecce
IUKIMPOBAHIS MOKHO YBEIMYUTH TOK 3apa/a B CTAINH JeCyb(aTanni, Ho He Oonee
pexomenoBanHoro B 0,05-C.

[IpumMeuaHue: 3apaaoM HEOOXOJUMO YIPABIATh B PyYHOM PEKUME, I10CIIE 3aBEPLICHUS
ctaauu 11 (mnaBHBI cTapT) HEOOXOJMMO OTKITIOUHUTH U TIEPE3aryCTHTh 3apsi/l C KHOIIKH.
3apsa-paspsia:

- 3apaauth AB, npoBectu 1ukn 3apsiga Ul 1112 U2 . Tlonoxaats He meree 30 MUHYT
(3adukcHpoBaTh yCTaHOBUBIIEECS HANPSDKEHNE «ITOKOs» AB);

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

Buumanue! Ilpu paspsiie He00X0AMM HenpepbIBHBI KOHTPOJIL HANPSZKEHUS, BO
u3be:xxaHue riyooko paspsaa Ab.

Heo6xoaumo mosropsite muka Ul 11 12 U2 u paspsig, xo TeX nop, moka He 3aKOHINTHCS

IPUPOCT BOCCTAHOBICHHOU eMKkocTu Ab.

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

1.3.2.1 Tlpodwis  3apsga U 1 I Uy (Ug) 0 (Us): AUATHOCTHUKA —
JIECYJIB®ATALIUA (U;) — IUTABHBIA CTAPT (l}) — IIOCTOSIHHBIM TOK () —
ABCOPBLIMA (U;) — BEIPABHUBAIOIIUN 3APA]T (Us) — AHAJIU3 (0) — BYDEP (Us) /
3APA] OTKIJIFOYEH, B cOOTBETCTBUU C PUCYHKOM /.

U, 1
A Ul U4
HAIPSKEHHE

U2 HATIPSDIEITHE EYOEPA
: : 0 / U3 BO3OBHOBIERHS
h . 3APAIA
: I I D e \ ............. 7 S \V
'
'

HAIPSKEHHE "[IOKOS" AB

OCHOBHOIO 3APSLIAY

'

]

L]

[

] 12 TOK OTKTIOUEHHA 1 1
L]

]

]

L]

|
| BPEMA
TMAY3LI

JHATHOCTHKA

' BPEMA
PMIYIBCA I t I !
t I 1 | - H ] 1 —
1 ; E T e t
O JIECYIIb®ATATAA [JIABHBII TOCTOSHHBIN ABCOPBIIMS BLIPABHUBAIOWLMIT  AHAJIN3 E:J\'SHEP OCTOSHHbIH
CTAPT TOK 3APSIT 3APAL TOK
OTKJIIOYEH

BKJIKOYEHHE
JAPHJIA

Pucynok 7 — Ilpoduns cemucranuitnoro 3apsna Ab 3Y

[Tocne BbIOOpa M COXpaHEHUs HACTPOEK, W BKIIOYEHMS 3apsja, BKIIIOYAETCS PEXUM
JUArHOCTHKH, Tne 3Y NpoBOOUT OUArHOCTHKY mnonkiatodeHHoro Ab. Jlamee 3V mnepexomur B
craquto 3apsanga «JECYJIbBOATALIUSA» — ouMieHMe IUIACTMH aKKyMyssaTopa OT cyibgdara
CBUHIIA, IPU IOMOILIM UMITYJIBCHOTO TOKA, YTO MO3BOJISIET BOCCTAHOBUTH EMKOCThH Ab.

ITo ncreuennn Bpemenu craguu 3apsana «JAECYJIbBOATALINA», 3V nepexoaut B cTanuto
3apsana «[IJTABHBIN CTAPT», raoe, npu HEOOXOAWMOCTH, MadbiM TOKOM IUIABHO YBEIMYHBAET
HanpspkeHue Ha Ab 10 MUHHManbHOTO 3HAYEHUsS IS MEPEeXoja B CTAJAMI0 OCHOBHOIO 3apsja.
Cragus  3apsga «I[IJTABHBIM CTAPT» oGecreunBaer GepexHyio 1moaroToBky Ab k 3apsty
HOMMHAJIBHBIM TOKOM.

OCHOBHOI1 3aps cocTouT n3 cramuu 3apsaaa «[IOCTOSHHBIN TOK», rae 3V 3apskaer Ab

BBICOKAM TIOCTOSIHHBIM TOKOM 70 ypoBHS 75 — 80 % ot Tekymeit émxoctn Ab u cranuu 3apsiga
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«ABCOPBLUSA», rne npoucxoauT mnoiaHbli go3apsa Ab, mpu 3ToM TOK 3apsiga MeEIJICHHO
CHIDKAEeTCSl.

[Ipu cHmwxenun Toka 3apsana Menee 3HaueHus «TOK OTKIIIOUEHUSA 3APALA», 3Y
nepexomut B cragumio «BBIPABHUBAIOIIUI 3APS/l», ecin oH paspelieH, Ju6O B CTaHio
«AHAJIN3», rae creaut 3a cnocoOHOCThIO AB mojiep )KuBaTh HANPSHKCHHE.

[Tocne cranun «AHAJIN3» 3Y nepexonuT Ha OTKIIOYEHHUE 3apsja, JTMOO0 B CTAIUIO 3apsiaa
«BY®EP», ecniu nocnenuuii paspeuieH. B cragum 3apsga «bBY®EP» 3V noaaepxuBaer Ab B
3apsHKEHHOM COCTOSIHUM YCTAHOBJICHHOE BpEMsI.

Ilpu  paspsne Ab  Hwxke  ycraHoBieHHoro  HampsbkeHuss — «HAIIPSDKEHUE
BO30OBHOBIJIEHUSA 3APAIA», 3Y aBTOMaTHuYecKH HA4YHET 3apsi 3aHOBO (CM. PUCYHOK 7), TIpH

YCJIOBUH, YTO 3apAd HC OBUT BBEIKJIFOUEH.

1.3.2.2Ipoduns 3apsma lp 1, Uy (Ug) 0 (Us): TUATHOCTHUKA — IIJIABHBINA
CTAPT (l;) — IIOCTOSIHHBIN TOK (l;) — ABCOPBIUS (U;) — BBIPABHUBAIOIIMIA
3APA (Usy) — AHAJIU3 (0) — BY®EP (Ujz) / 3APSAJ] OTKIJIFOUEH, B cooTBeTrcTBUU C
pucyHkom 8.

U, 1

HATIPSDKEHME EYMEPA

HAIPAKEHHE
BO30BHOBJIEHHSA

e , \ﬁig,

HATIPAKEHHE "TIOKOA" AB

TOK OTKINOYEHHA 4
OCHOBHOTO l-'\I'iIJJ./\:

JHATHOCTHKA

TOCTOSAHHBINA ABCOPBLIHA BLIPABHMBATOUIMH  AHATTM3 EVOLP/

TOK 3APSNT 3APS
OTKTIOUYEH

MOCTOSHHBIA
TOK

BEKJIIOYEHHUE
JAPSIA

Pucynok 8 — [Ipodwie natucraauiinoro 3apsga Ab 3Y

[Tocne BbIOOpa M COXpaHEHUs HACTPOEK, W BKIIOYEHMS 3apsja, BKIIIOYAETCS PEXUM
nuarHocTuku. Eciau Hanpspkenne Ha Ab Huke HanpshKeHHs mepexojia B CTaIui0 OCHOBHOT'O 3apsija,
10 3V aBTOMaTHMuecKH mepexoaut B cramuio 3apaga «[IJTABHBIM CTAPT», rie MaasiM TOKOM
IUIABHO yBEIMYMBAET HaNpspkeHHe Ha AD 10 MMHMMaIbHOrO 3HAuU€HUs Ul MEpexoja B CTaJHIO
oCHOBHOTO 3apsiga. Ctagusa 3apsaa «JIABHBIM CTAPT» oGecrieunBaer OEpeKHYIO TIOJITOTOBKY

AD K 3apsily HOMHHQJIBHBIM TOKOM.
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OcHOBHOIT 3apsiz coctout u3 crauu 3apsana «[IOCTOSHHBINA TOK», rie 3Y 3apskaer Ab
BBICOKMM TOCTOSIHHBIM TOKOM /10 ypoBHsS 75 — 80 % ot Tekymeit émxoctu Ab u crtaguu 3apsna
«ABCOPBLIUA», roe mpoucXoauT MOJHBIA no3apsg Ab, mpu 3TOM TOK 3apsaa MENJICHHO
CHUKAETCS.

IIpu cHmxenun toka 3apsna MmeHee 3HaueHus «TOK OTKIIFOYEHUA 3APALA», 3V
MEePEXOIUT B CTAJUIO «BI:IPABHHBAIOLHHVI 3APAJl», eciiu oH paspemieH, OO B CTaJuio
«AHAJIN3», e caeaut 3a cnocoOHOCThI0 Ab moepxuBaTh HanpsHDKCHHE.

[Tocne cragun «AHAJIN3» 3V mepexoauT Ha OTKIIIOYEHHE 3apsizia, TM00 B CTaAUIO 3apsjia
«BY®EP», ecnu mocneanuit paspeuieH. B craguu 3apsga «bBY®OEP» 3V noanepxuBaer Ab B
3apsKEHHOM COCTOSIHMM YCTaHOBJIEHHOE BPEMS.

I[Ipu  paspsne Ab  Hmxe  ycranoBienHoro — Hanpspkenus — «HAIIPSOKEHUE
BO30OBHOBIJIEHUA 3APAIA», 3Y aBromMaTnyeckn Ha4HET 3aps]l 3aHOBO (CM. PHCYHOK 8), mpu

YCJIOBHH, YTO 3apsij] HE ObLI BHIKIIFOUEH.

1.3.2.3 TIpodmus 3apsina 1 Uz 0 (Us): IMATHOCTHUKA — ITOCTOSIHHBIM TOK (I) —
ABCOPBLIUA (Uy) — AHAJIN3 (0) — BY®EP (U3) / 3APA OTKJIKOUEH, B cooTBeTCTBUU C
pucynkom 9.

U, 1

HATIPSDKEHUE BY®EPA

HAIIPAXKEHHE
BO30LHOBJIEHMA

....... w

HAITPAXEHHE "TIOKOA" AB

TOK OTKJTIOUEHHS
3APSIJIA

JHUATHOCTHKA

0 [MOCTOSHHbIN ABCOPBLIIS  AHAJIM3 EY®EP / [MOCTOSHHBI t
TOK 3APANL TOK
OTKJIIOYEH

BKJTIIOYEHHUE

Pucynok 9 — Ilpoduiie yeTsipexcTaauitHOro 3apsja

[Toce BbIOOpa M COXpaHEHHs] HACTPOCK, U BKIIOYCHHUS 3Y ¢ KHONKH, BKIIOUACTCS PEKUM
nuarHoctuku. Ecnu HanpsbkeHnre Ab cOOTBETCTBYeT MUHMMAJIBHO IOYCTUMBIM 3HAYEHUSIM, TO 3Y
ABTOMATUYECKHU MEPEXOUT B CTAIUI0 OCHOBHOTO 3apsija.

OCHOBHOM 3apsii COCTOUT U3 CTauU 3apsaa «TOCTOSIHHBIM TOK», rne 3V 3apspkaetr Ab

BBICOKMM TIOCTOSIHHBIM TOKOM 70 ypoBHS 75 — 80 % ot Tekymeit émkoctu Ab u cramuum 3apsiga
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«ABCOPBLUSA», rne npoucxoauT mnoiaHbli go3apsa Ab, mpu 3ToM TOK 3apsiga MeEIJICHHO
CHIDKAEeTCSl.

[Ipu cHmwxenuu Toka 3apsana mMeHnee 3HadeHus «TOK OTKJIIOUEHUSA 3APAILA», 3Y
nepexoaut B ctanuto «AHAJIN3», e cienut 3a ciocoOHOCThI0 AB ToiIepKUBaTh HAMIPSKEHHE.

[Tocne cragun «AHAJIN3» 3V mepexoauT Ha OTKIIIOYEHHE 3apsizia, TM00 B CTaAUIO 3apsjia
«BY®EP», ecnu nocnenuuid paspeuieH. B cragum 3apsga «bBY®EP» 3V noaaepxuBaer Ab B
3apsSKEHHOM COCTOSTHUM YCTaHOBJIEHHOE BpEMSI.

Ilpu  paspsne Ab  Hwxke  ycranoBieHHoro  HampsbkeHuss — «HAIIPSDKEHUE
BO3OBHOBIJIEHUE 3APA/IA», 3Y aBTOMaTH4e€CKH HAYHET 3apsi 3aHOBO (CM. PUCYHOK &), mpu

YCJI0OBHH, UTO 3apsa HE OBbUT BEIKJIIOUEH ¢ KHOIIKH.

1.3.2.4 TIpoduis 3apsaa U; |y (I, Up): IMATHOCTUKA — JJECYJIbBOATALIUA (U;) —
TIJTABHBIN CTAPT (I;) — IIOCTOSIHHBIN TOK (Iy) — ABCOPBLIUS (Uy).

[Tpouecc BoccTaHoBiaeHUs eMKocTd ADb HeoOxomumo pa3znenuTh Ha JBa HHTEpBala
Bpemenu: «IIOJAI'OTOBKA» - cocrosmas wu3 craguu 3apsga «JAECYJIbBOATALIUA» u
«IIJTABHBIM CTAPT» (U l1), B cootercTun ¢ pucynkom 10 n «IIUKJI 3APS]T - PA3SPSI».

BHUMAHME! !3-3a BbICOKOrOo YpOBHS HampsDKEHHMsI M BO3MOXKHOro HarpeBa Ab, He

JIOITYCKaeTCsl OTKIIIOYEHHE JaTunKa TeMieparypsl Ab.

[TOJITOTOBKA
Ul

BPEMS
I  1navsel

Uy

OTKJIIOYNUTD
3APSIT

BPEMA
HMITY IBCA

Iy

JHATHOCTHEA

IIJIABHBIN
CTAPT

JAECYIIbDATALIMA

BKITHOUEHHE
SAPAIA

Pucynok 10 — ITogroroska Ab
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Hns crapeix u cynbdarupoBanusix Ab «IIOAI'OTOBKA» momxHa ObITH MpoOBeAcHA HE
Menee 3 - 10 pa3. Eciu Ab He mpuHUMAaeT TOK 3apsa, TO Heo0XoauMo cMeHUTh Ab (cM. Tabnuiry
6, nyHkT 4). YpaBiieHue B JaHHOM PEXHME OCYILECTBIISICTCS B PYYHOM PEXKHUME T.€. BKIIOUCHUE U
OTKJIIOUYEHUE 3apsiia He0OX0AUMO MPOU3BOIUTH C KHOMKH WK 110 Komauze ¢ [TY2.

Ecnu Ab npunumaet Tok 3apsiia, To Heooxoaumo npoecT UK «3APAJL - PA3PAl», ne

MeHee 3-eX pa3, B COOTBETCTBHHM C pUCyHKOM 11.

U, 1 A Ul Ul

U2 OTKIIOYHTE

AP

BRIIOYHTH
3APAL

12

TOK OTKJIOYEHWSA
3APAIA

BPI—.’V\M
BPEMS TIAY3bI

I t
UMIVIIBCA [ ] 1}
_I ty > | | I1

I

1o,

JIMATHOCTHKA

= ECYJIbMATALIMA [JIABHBIA OCTOAHHBIA ABCOPEBLIHS < PASPAILAB ) )
0 = A CTAPT TOK £ BHEIIHEN HATPY3KOH  AECYJIbGATALIMA
EH - <
g8 =
E <
Y om
2=}

Pucynok 11 — Iukn «3apsaa-pazpsa»Ab

BHUMAHME! Ilpu paspspe HeoOXOAMM HENPEpHIBHBIA KOHTPOJb HANPSIKEHUS BO
nzbexanue riyooko paspsaga Ab.

Jlns crapbix Ab pekomeHayeTcs BBICTaBIATh TOK OTKIOYEHUS 3apsja Ha ypoBHeE 0,02-C, 1t

YMCHBIICHUS JIIMTCIBHOCTH BPCMCHHU CTAJUU IMOBBIIICHHOI'O I'a30BbIICIICHU .

1.3.2.4.1 Pexomenmanmu k npodwmio 3apsaa U;p Ip (I Up) B pexxume 3apsima tuma —

[Monb3oBarens (User).

B pexume 3apsna tuna — Ilonb3oBaresnb MOXKHO 0Oojiee TOYHO I0OA00paTh HACTPOIKH
necynbdaTtaliy B 3aBUCUMOCTH OT COCTOSIHUA U Tuna Ab.

Hnst craporo Ab B mepBoM 1UKIIE aecyibdarani peKOMEHIyeTCs 3a71aBaTh MUHUMAJIbHOE
BpeMsl HUMIyJbca W MaKcuMalbHOe Bpems mnay3bl (t,=2° t, wmm t=3- t,), MakcumaigbHOE
HaIpsDKEHKE 3apsiia 1 MUHUMAJIbHBIN TOK 3apsia (0,01-C).

B nporecce necynbdaranuu (He paHee, yem depes 4 — 8 yacoB 3apsana), korga Ab HaunHaer
MIPUHUMATD TOK (€CIIM BO BpeMsi UMITyJIbca HanpsbkeHue Ha AB He yBenuuuBaeTcs 10 HanpsKeHUs
3aJJaHUsg) MOXKHO YBEJIMYUTH BpeMsl UMIIYJbCa U TOK 3apsia (peKOMEHIOBaHHBIA TOK 3apsijia He
6onee 0,05-C). Ha mocneanem mukiie aecyiabpaTallid MOXHO CKOPPEKTUPOBATh BpeMsl Mays3bl, J10
(t=2" t,) mm (t,=t,).
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[lpy Hanmuuuyu BHEUIHEW Harpy3Kd (HANpUMeEp, ABTOMOOWJIBHOW JIAMITbl HAaKaJUBaHMS)

MO>KHO MPUMEHUTH CIIEAYIOMUi MeTo necyibdaranuu Ab, B COOTBETCTBUU C pUCYHKOM 12.

[NIOJAIOTOBKA

Ul

JHUATHOCTUKA

3 TOK 3APSIA
OTKITIOYUTE
SAPSI

TOK 3APAIA

—
w

—
—

ITJIABHBIM
CTAPT

Iy =3 Ty Iy =

P

TOK PA3PAJIA g

I
=

JIECYJIbMATALIMSA

BKJTKOYEHHE
3APANA

Pucynok 12 — IlogroroBka B pexume 3apsa tuna - [lons3oBarens

a) IlpoBectn 8-Mu yacoBoi mpouecc naecyibdaranuu 0e3 Harpy3kd ¢ MUHUMAaJIbHBIM
BpEMEHEM MMITyJIbCca U MAaKCUMaJIbHbIM BpeMeHeM nays3sl (1,=3- t,), 1 MUHMMaIbHBIM TOKOM 3apsijia
(0,01-C).

1

6) [TonoGpate Harpy3Ky ¢ TOKOM paspsijia /10 oT ToKa 3apsna.

[Tpumep - o 48 B 100 A-u AB ¢ MakCHMaJIbHBIM TOKOM 3apsjia B CTaIuH JeCyIb(aTarus
- 0,05-C (5 A) 1 BpeMEeHeM UMITyJIbCa paBHBIM BpeMeHH mnay3bl (t,= t,), TOK Harpy3KH J0JIKEeH ObITh:

1
5[0 = 0,5 A. Ecitn B xauecTBe Harpy3Ky B3sITh YETHIPE TOCIEI0BATEIHHO coeInHEeHHbIe 12 B

aBTOMOOWJIbHBIE JIaMIIbl HaKaJlMBaHWsS, TO MOIIHOCTb OJHOH Jammbl JIOJKHA  OBITh:
12 B - 0,5 A = 6 Br. [Ipu yBenuuyenue Bpemenu nayssl 10 (t; = 2- t;;), MOITHOCTh JTaMIIbI JOKHA
ObITh yMeHbIIeHa 10 3 BT, ama (t,=3- t,) — 2 Br.

B) BoikmounTts 3apsia. C yueToM peKoMeH1alui B HOANYHKTE 0), M0100paTh U MOAKIIOYUTH
Kk Ab paccuntanHyro Harpy3ky. B nHactpoiikax cragun «IECYJIbOATAIIMA» pekomenayercs
BBICTAaBUTh BpeMs TMay3bl paBHOE BpeMeHM umnyibca (t,= t,). Ilepezamyctuts cranuio
necyibdaTaluu, Ha BpeMsl 8 4acosB.

BHUMAHMUME! Ilpu paspsne HeoOXOOuM HEMpepbIBHBIA KOHTPOJb HAIPSHKEHUS BO

n3bexxanue riryookoro paspsga Ab.
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r) [Ipu HEoOXOaMMOCTH KOMOWHHPOBATH CTAIUIO AccyibaTallid ¢ Harpy3kod u 0e3

Harpy3kH, o BpeMeHu ot 4 10 12 yacos.

1.3.3 Omnmcanue nporecca 3apsia CBUHIIOBO-KUCIOTHOM TaroBor Ab.

IIpu BeIOOpe mpoduas 3apsga CBHUHIOBO-KHCIOTHOHM TsaroBoii Ab  («USITRACH)
M0JIB30BATENIO JOCTYIEH BhIOOp Hanpshkenus: Ab (12/24/36/48B), Tok 3apsiaa, HanpspKeHUE 3apsja,
BBIOOp MOJAKIIIOYAEMBIX CTAJMN, MapaMeTphbl BKIIOYCHUS U BBIKJIIOYCHHUS 3apsi/ia, B COOTBETCTBUU C

Tabymuei 4.

1.3.3.1 podus 3apsama |1 Uy Uy (Us): IMATHOCTUKA — TTOCTOSHHBIM TOK (1y)
— ABCOPBLIMS (Uy) — GUHAJIBHBIN 3APS (I,) — BYDEP (Us) / 3APSIT OTKJTIOUEH, B

COOTBETCTBHH C PUCYHKOM 13.

U, I

HAIIPSKEHHE BY ®EPA HAITPSKEHUE

BO30BHOBJIEHHA

.............................. H

TOK ®HHAJIBHOI'O

/ TAPHI[IAZ

JHUATHOCTHKA

MOCTOSIHHBIN ABCOPBLIS OUHAJIbHBIN EV®EP / g
TOK 3APSI] 3APSI]L HOCTT(?CJ)vII?HBM
OTKJIIOYEH

3APAJIA

BKJIIOYEHHME

Pucynok 13 — UeTbIpexcTaAWifHBIN 3apsii CBUHIIOBO-KHCIIOTHOH TsroBoii Ab

[Tocne BbIOOpa W COXpaHEHUS HACTPOEK, W BKIIOUEHHUS 3apsiia, BKIIOYACTCS PEKUM
nuarHoctuku. Ecnu HanpsbkeHne Ab cOOTBETCTBYET MUHUMAJIBHO TOMYCTUMBIM 3HAUEHUSIM, TO 3Y
ABTOMATUYECKH MEPEXOJIUT B CTATUIO OCHOBHOIO 3apsija.

OcHOBHOIT 3apsiz coctout u3 cramuu 3apsna «[IOCTOSHHBINA TOK», rae 3Y 3apskaer AB
BBICOKUM TOCTOSIHHBIM TOKOM A0 ypoBHs 75 — 80 % ot Tekymeit éMkoctn Ab u cranuu 3apsiga
«ABCOPBLIS», rne mpoucxoauT MONHBIA no3apsn Ab, mpu 3TomM TOK 3apsja MENIEHHO
CHIDKACTCSI.

IIpn cHmwxennn Toka 3apsaa no 3HadueHus «TOK OUHAJIBHOI'O 3APALA», 3V
MEPEXOAUT B CTAIUIO «®UHAJIbHBINA 3APSJl», rae moCTOSSTHHBIM MaJlbIM TOKOM jAo3apsbkaer Ab

A0 YCTAHOBJICHHOT'O HAITPSIP)KCHUS.
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IIpu DOCTIKEHMH YCTAHOBJIEHHOTO HanpsikeHus B cragun «OUHAJIBHBIN 3APS]» 3Y
MEePEXOIUT Ha OTKIIIOUCHHUE 3apsa, 0o B craauto 3apsaa «bYDEPy, ecnu nocnennuii pasperieH.
B cragum 3apsga «bBY®EP» 3V nonnepxuBaer Ab B 3apspK€HHOM COCTOSIHUM YCTaHOBJIEHHOE
BpeM.

Ilpu  paspsne Ab  Hwxke  ycraHoBieHHoro  HampsbkeHus — «HAIIPSDKEHUE
BO30OBHOBJIEHU A 3APAJIA», 3Y aBTOMaTHuecKu HavyHET 3apsija 3aHOBO (CM. pucyHokK 13), mpu

YCJI0BHH, UTO 3apsa HE OBUT BBEIKJIFOUEH.

1.3.4 Omnucanue mporecca 3apsiaa Li-ion AB.

Jins 3apsima Li-ion Ab HeoOxomuma cucrema kontposst u ynpasienus Ab — CKY AB (B
3apyOe:xxHoM Bapuante BMS — Battery Management Systems). KouTponb mporecca 3apsna
ocymiectisiercs: kak cucteMoit CKY Ab, tak u camum 3VY.

[Tpu BeIOOpe mpoduis 3apsaa Li-ion Ab mnonb3oBatento A0CTyNEeH BHIOOP HOMUHAIBHOTO
nanpspkenus Ab (12/24/36/48 B), Tok 3apsna Ab, Hanpsokenue 3apsaga Ab, mapaMeTpsl BKIIOYEHHS
Y BBIKJTFOUEHHUS 3apsija (B COOTBETCTBUU C TaOnuLeH 5).

Obwmen mHbpopmanueii ¢ cucremoit CKY AbB ocymectusiercs yepe3 [IporpamMmupyemsrii
Bx0j 1 —3 (cM. pucyHOK 1).

Casi3p MeXAY cTaausiMH 3apsiaa (cM. pucyHok 14) u cocrosiauem «lIporpammupyemsiii BXOA

1 —3» B cooTBeTcTBUU C TA0IULIEH 7.

Tabmuua 7

IIporpammupyemslit

[Iporpammupyemsblit
Bxox 1 —
3anpeT paspsa

BXOJg 2 —
3apsi/] MOHMKEHHBIM

TOKOM (OaraHCHPOBKA)

[Iporpammupyembrit
BXOHd 3 —
3arper 3apsijia

Cramus 3apsna

[IOCTOSIHHbIN TOK /
X 1 0 IMOCTOSAHHOE HAIIPSIDKEHUE/
BYO®OEP
X 0 0 [IOHM)XEHHBIN TOK / BY®EP
X 0 1 BBIKJIIIOUEH
1 1 BBIKJIIOUEH

IIpumevanue — «0» - BXO 3aMKHYT BHEIIHEH cXeMOH, «1» - BXOJ HE 3aMKHYT BHELIHEH CXEMOH, «X» -

cocrostHUE BXona «IIporpammupyembiii Bxo 1» He BIUSET Ha CTAIHIO 3apsiia.

IMpomecc 3apsiga Li-ion Ab ¢ cucremoit CKY AB MoxeT mpoXoauTh MO TPeM OCHOBHBIM
LUKJIaM:

1. Ab He Tpebyer OanancupoBku. B 3TOM ciyyae 3apsiy OyaeT mpoXoIuTh MO MPOdUITo
Constant Current / Constant Voltagel / (Constant Voltage2) CC/CV1/(CV2) (I U; (Uy), B

COOTBETCTBHH C PUCYHKOM 14.
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JUig BKIIIOUEHUS 3apsiia, KpOME pa3pelieHus BKIYeHUs 3Y, Heo0X0IuMo, YTOObI cUCTEMA
CKY Ab 3amknyna [IporpamMmmupyemsiii Bxoa 3 (CUTHAI «3amnper 3apsaay») (cMm. tadbmuiy 7). Hanee
3V npoBOAUT AMATHOCTUKY U TIEPEXOAUT B CTAIUIO «TOCTOSHHBIM TOK» - CC1 ().

Ha cramum 3apsga «IIOCTOSIHHBIM TOK» 3V 3apskaeT IIOCTOSHHBIM TOKOM,
ycranoBiieHHbIM B [1O SibMonitor_vl_0 wmu ¢ mynera ynpasnenust [1Y2 («Tok 3apsma», cm.
Tabnuiy 5), 10 yCTaHOBJIICHHOTO HampspkeHus 3apsaa («Hampsoxenuwe 3apsina», cM. Tadbmumy S).
Hanee 3Y mepexoaut B craguio 3apsga «[IOCTOSHHOE HAIIPSIDKEHUE» - CV1 (U,), raoe

MOAACPIKUBACT YCTAHOBJIICHHOC HAIIPAXKCHUC, IIPHU OTOM TOK 3apsaaa MCAJICHHO CHUIKACTCA.

U, 1

HATIPSDKEHHE BY®EPA

HAIIPSZKEHHME
BO30BHOBIIEHAA

..... / \_’,AP&

TOK OTKITIOUEHMA
3APSIIA

HAIPSDKEHUE "TIOKOS" Ab

i

JUATHOCTHUKA

[NOCTOSHHOE BY®LEP /

MOCTOSHHBINA

TOK HATIPSDKEHUE 3APS1J| NOCTOSHHBIA — f
OTKJIIOYEH TOK
CC CVl CcVv2

BKJTIOUEHHE
3APALIA

Pucynoxk 14 — Iporecc 3apsaa coanancupoBanHoii Li-ion Ab paspsi»Ab

IIpu cHmxennn Toka 3apsna MeHee 3HaueHus «TOK OTKIIIOYEHUA 3APALIA», 3V
MEPEXONT Ha OTKIIIOUEHHE 3apsia, 0o B crauio 3apsaa «bBYDEPy» - CV2 (U,), eciu nocieanuii
paspemieH. B cragum 3apsina «bBY®EP» 3Y mnoanepxuBaer Ab B 3apspkKeHHOM COCTOSTHUHM
YCTaHOBJIEHHOE BPEMS.

IIpu  paspsne Ab  Hwxke  ycraHoBieHHoro  HampsbkeHus — «HAIIPSDKEHUE
BO3OBHOBIJIEHUA 3APA/IA», 3V aBromMaTHuecku HauHET 3aps]] 3aHOBO (CM. pucyHOK 14), mpu
YCIIOBUH, UTO 3aps]l He Obl1 BeIKItoueH U cucreMa CKY Ab paspemiaer 3apsn.

2. Ab Tpebyer OamaHCHpPOBKM, HecOalTaHCHUPOBAHHOCTb S4YEEK MEHee 2 -5 % no
HanpsbkeHHnto. B atom ciydae 3apsin Oyaer npoxoauts no npogwmo Constant Currentl / Constant
Current2 / Constant Voltagel / (Constant Voltage2) CC1/ CC2/CV1/(CV2) (I1 I, U (Uy)) B

COOTBETCTBHH C PUCYHKOM 15.
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U, 1

HAIPSKEHUE BY®EPA

HATIPSTKEHWE
BO30OBHOBJIEHMA

11

TOK OTKJIOUEHHS
3APSIA

12

HATIPSKEHME "TIOKOA" AB

JAUATHOCTHKA

BAJIAHCHPOBKA

[MOCTOAHHBINA [HOHMKEHHBIA [TOCTOSIHHOE BY®EP / .
TOK TOK HAITPSDKEHUE 3APSIL NOCTOAHHBIN
OTKJIIOUEH TOK
CCl1 CcC2 CVl1 CV2

BKJIIOYEHHME
3APAJIA

Pucynox 15 — Iporecc 3apsa HecOanancupoBanHoi Li-ion AB paspsa»Ab

Brutouenne 3Y u cramus «[TOCTOSHHBIN TOK» - CCI1(l;) aHaIOrMYHO OMHCAHHOMY B
nukie 1.

[Ipyn nmoctmwxeHun HampspkeHUs OanmaHcupoBkH Ha saeiike/ax Ab, CKY AB 3ambikaer
[IporpamMmmMupyemsblii BXoa 2 (CUTHA «3aps]l MOHMKEHHBIM TOKOM» (OalaHCupoBKa)) (CM. TaOIHILy
7) u 3Y nepexomut B craamio 3apsaa «[IOHVMDKEHHBIN TOK» - CC2 (l3), co 3HayeHHeM Toka
3apsiia «TOK MOHMKEHHOTO 3apsiaa (0agaHcupoBKa)» (cM. Tabmuiry 5).

Ecnu 3HaueHue Toka 3apsiia «Tok mOHMKEHHOTO 3apsiia (OanaHCHPOBKH)» (CM. Tabiuiy 5)
MEHBIIIe TOKa OanaHCcUpOBKHU camoi sueiiku Ab, T.e. siueiiku Ab, Haxopsmuecs: B 0aTaHCHPOBKE HE
nepe3apspKaroTes U obmiee HanpsbkeHue Ab Bo3pactaer B pomycTuMoM Temrie, To Ab 3apsikaercs
710 YCTaHOBJIGHHOTO HanpspkeHus 3apsiaa («Hanpsokenue 3apsaga» - CV1 (Uy), cm. Tabmwuiy 5).

Ecnm 3nauenne Toka 3apsina «Tok MOHMXEHHOTO 3apsfa (OalaHCHUPOBKH)» OOJBINE TOKa
OanmaHcupoBKU caMoi sueiiku Ab, To mpoucxonuT nepesapsn sderiku/sueek u cucremMa CKY Ab
pa3MmbikaeT [Iporpammupyemsiii Bxof 3 (curHan «3ampeT 3apsiaa») (tabnuiy 7). 3Y OTKIIOYUTCH,
70 TeX Iop, Moka suelka/sueliku Ab He yMeHbIINT/aT CBOE HAIpPsDKEHHWE O JOIYCTHUMOIO JUIS
3apsja.

[Ipn nmocTuXeHWHM YCTaHOBJICHHOTO HampshkeHHs 3apsga («Hampspkenue 3zapsga»), 3Y
nepexoaut B craauio 3apsana «I[IOCTOSAHHOE HAIIPSDKEHUE», roe nopaep:kuBaer
YCTaHOBJICHHOE HAMPSKEHUE, TIPH ATOM TOK 3apsiia MEJICHHO CHIKAETCA.

IIpu cHmwxenum Toka 3apsana mMenee 3HadeHus «TOK OTKIIIOUEHUA 3APALA», 3Y
MEPEXONT Ha OTKIIFOUEHHE 3apsiia, In0o B ctajuio 3apsaa «bBYDEPy - CV2 (U,), eciiu nocieanuii
pazpemieH. B cragum 3apsina «bY®EP» 3Y nopnepxuBaer Ab B 3apspkeHHOM COCTOSHUU

YCTAaHOBJICHHOC BPEMI.
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Ilpu  paspsne Ab  Hwxke  ycraHoBieHHoro  HampsbkeHus — «HAIIPSDKEHUE
BO30OBHOBJIEHUE3APAJIA», 3V aBTOMaTHuuecKy HaA4YHET 3apsi 3aHOBO (CM. pUCYHOK 15), mpu
YCJIOBHH, UTO 3apsij He ObUT BBIKIIFOUEH ¢ KHOMKU U cucteMa CKY Ab paspemaer 3apsi.

3. Ab TtpeGyer OanaHCUpOBKH, HeCOAJAaHCHPOBAHHOCTh HANpsDKEHHS sueek Oonee 5 %. B
3TOM ciiydae 3apsja Oyner mpoxoauts o mnpoduaro Constant Currentl / Constant Current2 /
Constant Voltagel / (Constant Voltage2) CC1/ CC2/CV1/(CV2) (I; I, U; (U)) B cOOTBETCTBHH C
pucyHkom 16.

[Tpu 3apsime Li-ion AB ¢ HecOamaHCHpOBaHHBIMHU sYEHKaMH O HanpsbkeHUro (Oonee 5%)
gacTo BKIOYaeTcs pexuM 3apsaa «[TOHVMIKEHHBIM TOK» - CC2 (1) u «BBIKJIIOUEHOY,
IIpHYEM 4eM BBILIE CTEIeHb 3apsaga AB, Tem yame BriIodaercs pesxuM 3apsiza « [ IOHKEHHBIN
TOK» u « BBIKJIKOYEHO». 9T0 cBsizZaHO ¢ TE€M, YTO YacTh SYEEK UMEET €Ile HU3KOE HAIPSKEHUE
3apsjia, a 4acTh — BhICOKOE, oaToMy cucteMa CKY ADB He maer siueiikaM ¢ BHICOKUM HAINpPsKEHUEM
Mepe3apsanuThbCs, W BKIIOUYACT PEXUM OallaHCUPOBKH, JUOO OTKIIOYACT 3apsii IO Tepe3apsay
saueiiku. [lo Tex mo, moka TOK 3apsiia He YMEHBIIUTCS MEHEE YPOBHS, MPU KOTOPOM MPOUCXOAUT
nepe3apan suerku/sueek, cuctema CKY Ab Oymer mnepeBomuts 3Y B craguio 3apsja
«[TOHVDKEHHBIM TOK» u «BBIKJIKOUEHO». B naHHOM ciydyae peKOMEHIYeTCs BBICTABIIATH
ypoBenb Toka 3apsiza  «[TOHMKXEHHBIN TOK» MUHHMATbHBIM.

U,IA

HAIPAKEHHE
BO30OEHOBIIEHHA
3APSTIA

JIMATHOCTHKA
— ——
b
— e
S

I1

]
—_—

TOK OTKJTIOUEHH A
3APSIA

(]
e ‘ BY®EP/ > y
O NOCTOSHHBIL & ¢ o X as 59K uus gz 3APSI OCTOSMHHBIH t

2 TOK S S S EZEZI-ESEEZF EEZ orkmoun TOK
= = =2 E 3 3 2= 58 = 5
=t CCl z 2 $IEEfZf:=zZ%52 5§ Cv2
ca T == I ¥ & Fa T 2z F&F =]
ES E § 228372282548 3%
2 2 L Egmeg 2 E®mo 23X =]
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o O @] o o

O L U U o v o

Pucynox 16 — [porecc 3apsia cunbHO HecOanancupoBanHoii Li-ion Ab paspsa»Ab

Bxmrouenne 3V aHalIOrMYHO ONMCAaHHOMY B LIUKJIE 2.
[Ipn noctwxenun HanpspkeHUs OanmaHcupoBku Ha sueiike/ax Ab, CKY Ab 3ambikaer

[Tporpammupyemslii Bxo1 2 (CUTHAJ «3aps/l MOHWKEHHBIM TOKOM» (OalaHcHpoBKa)) (Tabnuity 7) u
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3V nepexoaut B craauo 3apsiaa «[TOHMXKEHHBIM TOK» - CC2 (1), co 3HaueHHeM Toka 3apsiia
«TOoK MOHMKEHHOTO 3apsa (0agaHcupoBKa)» (cM. Tabmuiry 5).

Ecnu 3nauenue Toka 3apsaa «Tok moHMKEeHHOro 3apsaa (banmaHCHpOBKH)» (CM. Tabauily 5)
MEHbIIIE TOKA OaTaHCUPOBKH caMoii siueiiku Ab, T.e. sueiiku Ab, Haxonsmuecs B 0aTaHCUPOBKE HE
nepesapspKaroTes U obuiee HanpsbkeHue Ab Bo3pacraeT B onmycTUMOM Temne, To Ab 3apspkaercs
JI0 YCTAaHOBJIEHHOTO HamnpspkeHus 3apsiaa («Hamnpsokenue 3apsaa» - CV1 (Uy), em. Tabmuiy 5).

Ecnu 3nauenue Toka 3apsana «Tok moHmxkeHHOro 3apsna (06amaHCHUPOBKH)» OObIle TOKa
OamaHcupoBKU caMoi sueiiku AbB, To mpoucxonuT nepesapsn sueiiku/sueek u cucrema CKY Ab
pasmbikaer [Iporpammupyemsrii Bxoa 3 (curHanm «3ampeT 3apsaa») (cM. Tabaumy 7). 3V
OTKJIIOUUTCS, /0 TeX IMOop, MoKa sueiika/sueliku AB He yMeHbIIMT/aT CcBOE HANpSDKEHUE 0
JOMYCTUMOTO JJIS 3apsija.

[Ipn pocTmKeHMM YCTAHOBIIEHHOTO HampsbkeHus 3apsana («Hampsokenuwe 3apsipa), 3Y
nepexomut B craauto 3apsaa «[IOCTOSHHOE HATIPSIDKEHUE» - CV1 (U;), roe noaaepxuBaet
YCTaHOBJICHHOE HAMpsDKEHUE, IIPU TOM TOK 3apsiia MEAJIEHHO CHUYXKACTCS.

[Ipn cumwxenun Toka 3apsaa MeHee 3HaudeHuss «TOK OTKIINOUEHUA 3APALA», 3V
MEPEXOUT Ha OTKIIFOUEHHE 3apsia, In0o B ctaauio 3apsaa «bBYDEPy - CV2 (U,), eciu nocieanuii
paspemieH. B cragum 3apsina «bY®EP» 3Y mnopnepxuBaer Ab B 3apspkeHHOM COCTOSIHUHM
YCTaHOBJICHHOE BPEMS.

I[Ipu  paspsne Ab  Hmxe  ycranoBienHoro — Hanpspkenus — «HAIIPSOKEHUE
BO30OBHOBIJIEHUA 3APAIA», 3Y aBTOMaTHYECKH HAYHET 3apsiJi 3aHOBO (CM. pUCYHOK 16), mpu

YCIJIOBUH, UTO 3aps]l He OblI BbIKIIOUEH ¢ KHONKU U cucteMa CKY ADb paspemiaer 3apsia.

1.3.5 KoHCTpyKIus 3apsiTHOTO YCTPOHCTBRA.

KoHCTpYKTHBHO 3apsiIHOE YCTPOHCTBO COCTOMT U3 HETMIOCPEACTBEHHO 3apsHOTO YCTPOWCTBA
u npeoOpasosarens uatepheiicos EL201-2, coequnenHoro ¢ 3Y kabenem (RS-485).

[Tepennss u 3aaH44 naHenu 3Y MpeacTaBieHbl HA PUCYHKE | U pUCYHKE 2 COOTBETCTBEHHO.

Ha nepenneit nanenu 3Y pacmnonokeH BXOAHOM 3aIIUTHBIA aBTOMAaTHYECKUN BBIKIIIOYATEIb
Ha 20 A; KJeMMbl OJAKIIOUeHUs Kabeneil Ab; pa3béM A MOAKIIOUEHHs JaTyhKa TeMIepaTyphl;
pa3beM UIS MOAKITIOYECHUS KTYTOB M3MEpeHHs HanpspkeHus: AB; pa3beMbl JOTHYECKHX BXOJIOB;
pa3beMbl BBIXOJHBIX pelle; KHOMKa BKJIIOYEHMS 3apsijia; CETeBOM LIHYp MUTAHUS CMOHTHUPOBaH
HEMOCPEeJCTBEHHO B Kopiyce 3Y.

Ha 3anmneii manenum 3Y pacnofiokeH pasbéM I TOAKIIOYCHHUS TpeoOpa3zoBaTess
untepdeiicoB EL201-2 nnu nynbTa ynpasnenus [1Y2 u pazbem ans noaximouenus 3Y CubAmrmep.

Ha nepenneit manemu I[IY2 pacnosoxkeH IuCIUIEH, CBETOAMOJ, KHONKHU YIPABICHUS H

HaBHUTI'allUH.
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1.3.6 Ommucanue paboter 3Y ¢ IIO SibMonitor_vl x orpaxeHo B PykoBojacTe 110
IKCIUTyaTallud JUIsi CHCTEMbI KOHTpOJisi W MoHuTopuara SibMonitor_vl_X, mocrymuoit ma USB duem

HakomwuTene u Ha caiite mpousBogutenss OO0 “CrubOkoHTaKT”.

1.3.7 Kparkoe onucanue opraHoB WHIUKAIMK B yrpaBiaeHus [1Y2.

Hasznauenue opranoB uHAMKauM U ynpasieHus [IY2 B cooTBeTCTBUU ¢ pUCYHKOM 17.
[TonHoe ommcanue Beex ¢ynkuuii I1Y2 orpakeHo B PykoBoactse mo skcruryaranuu [1Y2

HaxoasmumMcs Ha USB-duem HakonuTesne mocTaBisieMblid B KOMILIEKTE ¢ 3Y.

Knomnka 1.1 @ — knonka BBOJI / ITPUMEHUTH (COXPAHUTDH), mnepexom Ha

CIIEYIOIUN YPOBEHb MEHIO, BBIOOP M COXpaHEHHE HACTPOEK, BKIIIOUEHUE/BBIKIIOUEHHE 3apsia.

Kuonka 1.2 ® — kaonka BBIXO/I/HA3A]/I, Bo3BpaT Ha HpebIIylIuii ypPOBEHb MEHIO,

OTMCHA COXPAaHCHUS HACTPOCK.

Kuomnku 1.3, 1.6 ©@ — knonku BJIEBO/BITPABO.
B PaGouem pexxume mepekitoueHre Mexay dKpaHaMu Pabouero pexxuma moiepKuBaeMbIX

npubopoB. B pexnme MeHro HaBUTalus 1 N3MEHEHHE TapameTpa.

Kuonku 1.5, 1.4 ®© - knonku BBEPX/BHU3.
B Pabouem pexunme — aabTepHATUBHBIE ()YHKIIUH:
— kHonka BHU3 — Bxox B pexxum MeH1o;
— kHonka BBEPX — Bxog B pexum oroOpaxeHus uHPopMmauuu o0 ommbkax u
MpenynpexaeHusx B paboTe BeqoMoro npudopa.
B pexume MeHio — HaBHTAlMs MEXIy ITYHKTAMH MEHIO, YBEIWYCHHE/YMEHBIICHNE
3HA4YEeHUs1 U3MEHIEMOT0 MapaMeTpa.
CseroBoil uHaukatop 3.1 — JIBYXLBETHBI HMHJIMKATOP TEKYLIEro COCTOSIHUS MpUOOpa B

COOTBETCTBUH C TaOIHUIIEH §;

I'paduueckuii nucrneit 4.1 — uHGopMaIIMOHHBIN MHIUKATOD.
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1.1 — xwonka BXO/] / TIPUMEHUTDL (COXPAHUTB)/ENT,;

1.2 — kaonka BbIXOJ] / OTMEHA/ESC,;

1.3 — xnonka BJIEBO/LEFT;

1.4 — xnonka BHN3/DOWN;

1.5 — knonka BBEPX/UP;

1.6 — knonka BITIPABO/RIGHT;

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

2.2 — nBe po3etkn «MASTER RS-485»: nnst mogxmroueHust 3V U APYTHX YCTPOWCTB;
3.1 — cBeTOBOI MHANKATOP, OTOOPaXCHHE B COOTBETCTBUH ¢ TaOiHIeH §;

4.1 — uHpOpPMATHOHHBIH rpadIecKuil HHANKATOP ¢ pa3pemreHrneM 132x64 mukcens.

Pucynok 17 — Opranbl HHAWKALUHT YIPaBICHUS
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Tabmuma 8
CocrosiHue HaumenoBanue
BBICTpO MUTaeT KpacHHIH Het ooMena nundopmanueii ¢ 3Y no unrepdericy RS485
T'oput kpacHslii Ects ABAPUSA

[oouepénuo 6vICTPO

o . Ects IIPEAYIIPEXXAEHME, 3apsan BKJIIFOUEH.
MUTaeT KPACHBIH U 3€JIEeHBIN

BricTpo MuraeT 3eneHbIi 3apsn BKJIFOUEH, ABAPUI Her

IToouepénHo MenIEHHO

MHIaeT KpacHbiii ¥ 3eCHbIi ITay3a 3apsina unu 3apsn 3asepiués, ects [IPEJJYIIPEXKIEHUE

MeyieHHO MUTaeT 3€JIEHbII Iaysa 3apsia wu 3apsn 3aepmén, [IPEJIYITPEXIEHUI wer
MenaneHHO MUTaeT KpacHBIN Ecte IPEJAYIIPEXKAEHUE, 3apsn OTKJIIOYEH.
TOpuT 3e7eHBbIi Her IIPEJIYTIPEXXIEHUI u ABAPHIA, 3apsix OTKJTFOYEH.

OxHno Pabouyero pexxuma rpaduueckoro HHAUKaTopa MpeAcTaBiIeHo Ha pucyHke 18.
B BepxHeil yacTu OKHA IONIEPEMEHHO OTOOPAKAIOTCS CIEAYIONINE JaHHbIE:
— 0a3oBble ycTaBKH TUIA AB 110 HanpspKEHUIO U MaKCUMAaJIbHOTO TOKa 3apsijia (ecyu 3apsit
BBIKJIIOYEH);
— wHanpsbkeHue Ab u Tok 3apsina AB Tekyiueit craauu 3apsja (eciiu 3apsij BKIHOUEH);
— 3HaueHHe ypoBHSA 3apsna Ab 3a TeKkymuil/mocieHui ceanc.
B 0CHOBHOI 4acTH OKHa OTOOPa’KaIOTCs CIAEAYIOIINE JaHHBIE:
— TeKylllee 3HaueHHe TeMIepaTypsl pudopa;
— craaud 3apsiia. HammeHoBaHMe cTaiuy COOTBETCTBYET JAHHBIM, ITPEICTABICHHBIM B
Tabiaunax 9-11;
— Bpewms 3apana B popmate CYTKU.HACBI:MUHVYTHI;
— Ttemneparypa Ab;
— TeKkyuwui Tok 3apsna Ab;

— Tekyulee HanpsbkeHue Ab.

UsrACID 12B 50A @ UsrACID 12345,67A*Y @
-48,9°C -48,9°C
@ OTKNKOYEH 0,0A @ OTKNHOYeEH 0,0A
00.00:48 12,9A 00.00:48 12,9A

~ ~ —
[T +274°C ¥ [ +274°C ¥

Pucynox 18 — Oxno Pabouero pexxuma aucrutes [1Y?2
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Tabmuma 9
Crais 3aDsa 110 PUCVHK HaumeHoBanue ctaauu Ha
A AL PHCYHIY JICILIee
JECYIJIbOATALIUA Hecynsdar.
IIJIABHbBIN CTAPT InaB.cTapT
ITOCTOSIHHBIN TOK TTocT.TOK
ABCOPBLIA AbcopOnys
BBIPABHUBAIOIM 3APSI] Beipas.3ap
AHAJIN3 Amnanms
BY®EP Bydep
3APA OTKIIIOYEH OTKITIOYEH
Taomuua 10
Cramis 3aDsa [0 DUCVHK HaumeHnoBanue cTajanu Ha
A P PHCYHIY JICILIEe
[IOCTOSIHHBIN TOK ITocr.TOK
ABCOPBLIVA AbcopOrus
®UHAJIbHBIN 3APSI/T dunan
BY®EP Bydep
3APAL OTKJIFOUEH OTxiro4yeH

Tabmuua 11
CTaZ[I/If{ 3apsiia o PUCYHKY HaumenoBanue cTaauu Ha
JUCILIEC
[TOCTOSIHHBINA TOK IToct. TOK
TIOHVDKEHHBIN TOK TTOHMK.TOK
IIOCTOSAHHOE HAIIPSIDKEHUE IocT. Hamp.
BY®EP Bydep
3APA] OTKIIIOYEH OTkITI0YeH

1.3.8 Omnucanue opraHoB HHAMKALIMU U yIIpaBJIeHUs JulieBoi manenu 3Y.

Ha3naueHue opraHoB MHIMKAIMK M YIpaBiIeHUs JUIEBOW maHenu 3Y B COOTBETCTBUHM C
pucyHkoM 19.

BxonHoit aBTomarnyeckuii Boikmouatens 1.1, ocymectsiser BkitoyeHue cetu ~ 220 B.

Knonka 1.2 ocyiiecTBisieT BKIIOYEHUE/OTKIIOUEHHE 3apsia.

Pa3bem 2.1 jorudeckue BXO/bl, OCYIIECTBISIOT CBs3b ¢ cuctemoit CKY Ab (cMm. Tabmuiy 7),
allbTepHAaTHBHAs (YHKIMA — yJaJeHHOE BKJIOUeHHe/oTKIoueHue 3apsaa («I[Iporpammupyemsiii
BX01 3») u ynpasnenue «I[IporpaMmmupyeMbIMu BeIXogaMu» (cM. 2.9).

Pazbem 2.2 u 2.3 BBIXOAHBIE peJIe, OCYIIECTBISET YIPABICHUE BHEIIHUMHU YCTPOMCTBAMH.
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Paszbem 2.4 pa3zbem Uil IOAKIIOUEHNS JaTUyrKa TeMneparypsl Ab.

Pazbem 2.5 pazbem i1 MOAKIIOUEHUS JaTunKa HanpspkeHus Ab, mubo 3armymiku, ecnu He
WCIIOJIL3YETCS JKTYT JJI U3MEepeHus HanpsokeHus Ab.

Kiiemma 2.6 pazbem [u1st HOAKITIOUEHUS «-» Kabenst Ab.

Kiemma 2.7 pazbem 1u1s moakirodeHus «+» kadens Ab.

Kryt 2.8 BXx0aHOI1 ceTeBOl Kabeb.

Ceeromuonsl 3.1 — 3.3 — CBETOBOM HWHAMKATOP, 3aropaeTcs NpPH 3aMbIKAaHUW KOHTAKTa
[Tporpammupyemoro Bxozga 1 — 3.

Ceeronuonsl 3.4 u 3.5 — CBETOBOM MHAMKATOp, 3aropaercs NpH 3aMbIKaHUU pelie
[Iporpammupyemoro Beixona 1 u 2;

Ceeromuonel 3.6 — 3.8 — CBETOBOW HMHIMKATOp, OTOOpaXKaroT IMpoIecC 3apsaa B

COOTBETCTBUM C Tabnuuent 12.
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(3.1) (3.2) (3.3)

N e o

(3.4)(3.5

2

3)

JaTuuK
TemnepaTtypbl AB

all B

Aatumk
HanpsaxeHua Ab

UBKOHTOK

www.sibcontact.com

Bbixog === 36/48 B

——+ 100A

MporpamMupyemble Nporpammupyempie
BXQabl BbIX0Abl
O (@] O O

3apsaaHoe YCTPOWUCTBO

Cu6Amnep 36/48

MutaHue ot cetu ~220 B

BraloueHo
fHOHEHO

|ABB

5)

BKAo4yeHue \

3apaga

®

OTHAK

CaenaHo
r. Hosog

|
©

YyeHue

3appaa

B Poccum

HGupcK

q

=1+

OTKNYeHO

Bxoa
~220B,50Tu, 16 A

1.1 — BXOIHOM aBTOMAaTHYECKHUI BBIKJIFOUATEND),

1.2 — kHOTIKA BKJIFOYCHHUS/OTKITIOUYCHHUS 3apsi/ia,;

2.1 — pazvem «IIporpamMmupyemsie BXOAbI»;

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

2.4 — pazbeM «JlaTunk TemnepaTypsl Ab»;

2.5 — pazvem «/latunk HanpsoxkeHust Aby;

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

2.8 — BxoaHO# ceTeBol KryT ~ 220 B;

3.1 — 3.3 — cBeTOBOI MHIMKATOP CHIHAIM3UPYET 3aMblkaHue KoHTakTa «IIporpammupyemoro Bxoxa 1—

3n;

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

3.6 — 3.8 — cBeTOBOI MHAMKATOP MPOLECcca 3apsiia, 0OTOOPaKEHHE B COOTBETCTBHHM C TabuIei 12.

Pucynox 19 — Opransl unaukanuu ynpasienus JIuieBoil nanenu
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Tabmmma 12
O003HaueHHE/IBET
CocTosiHre HaumenoBanue
CBEYEHMS
—= Bxmtouén 3apsag BKIIFOYEH.
MenieHHO MUraeT [Nays3a 3apsiia wnu 3apsiy 3aBepiIéH
3eIEHbIH Brikmouen 3apsin OTKIIFOYEH.

o

MenmesHo Muraet

Hauvaio npornecca 3apsna.

BricTpo Muraer

CepennHa niporiecca 3apsia.

. Bxirouén 3aBepIiieHue mmporecca 3apsia.
KCTTRIHI Brixitouen 3apsia OTKITIOYEH WK 3aBEPIIEH MK Iay3a 3apsiaa
= = MenyienHo Muraet Ecte ITPEAYIIPEXIEHUE.
m Bxmouén Ects ABAPUSL.
KpacHbIit BhIKITIOUEH Her ITPEJTYITPEX/IEHUI u ABAPUIA.

1.3.9 Onucanue opraHos ynpaBieHus 3aaHel nasenu 3Y.

Ha3nauenue opranos ynpasieHus 3a1Hel naHeau 3Y B COOTBETCTBUU € PUCYHKOM 20.

@)

®

=

1.1 — poserka «RS-485» s monkmovenus [1Y?2 unm nepconansHoro komnetorepa (I1K), nim napasmiensHo
noaxmodyeHHoro 3Y CubAmmep.

Pucynox 20 — Pazbemsl 3aaneit manemu 3Y
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Pozetka 1.1 ucnionesyercs st nonkimodenus 3Y k muHe RS485. 3V BricTynaer B kKauecTBe

BEJIOMOT'0 yCTpOMCTBA. B KauecTBe BeAyIIEro ycTpoiicTBa MOXeT BbicTynath 11V 2.

14  MapkupoBKa 1 INIOMOMPOBAHHUE.

1.4.1 Ha nuueoit nanenu 3V u [1Y2 Ha"eceHo:

- HAMMCHOBAHHE M3TOTOBUTEIIS,

- o0Oo3naucuue 3Y u [1Y2;

1.4.2 Ha tabGnuuke, 3akperyiEHHON Ha JIMIIEBOH 1maHenu 3Y, HaHEeCEHO:

- ycioBHOe 0003HaueHue 3Y;

- KpaTKoe OMHCaHWEe OPTaHOB KOMMYTAIUH, YIIPABJICHUS U CBS3H C APYTUMHU YCTPOHCTBAMHU.

1.4.3 Ha tabGnuuke, 3akperuieHHON Ha 3aHel naneau 3Y, HaHeCeHO:

- TOpSAAKOBBIA HOMep 3Y 1O cucTeMe HyMmepaluu, MPUHATON Yy U3rOTOBUTENS (3aBOJICKON

HOMED);

- TOJI U3TOTOBJICHHMS;

- ONHUCaHHe OpraHa YIpaBIIEHUS U CBSI3U C IPYTUMHU YCTPOUCTBAMHU.

1.4.4 3Y mnomnexuTr IUIOMOMPOBAHHUIO WM3TOTOBUTENIEM C TOMOIMIBIO IUIOMOMPOBOYHBIX
HaKJIeeK.

1.4.5 TIY2 momiexxuT IMIOMOMPOBAHUIO HM3TOTOBUTENIEM C MOMOINBIO TIOMOWPOBOYHON

HaKJIEUKH.

15 VYmoakoska

1.5.1 3V ynaxkoBbIBalOT B 3aKpbITHIX BEHTWJIMPYEMbIX IOMEUICHUSAX IPH TeMIepaType
(20 £ 5) °C 1 OTHOCUTEIBHOM BIaXXHOCTH BO31yXa He Oosee 80 % mpu OTCYTCTBHU B OKPY>KaOLIEH
CpEE arpecCUBHBIX MPUMECEH.

1.5.2 3V, 11Y2 (onmumonansHo) U mpeoOpas3oBaresnb uHTepdeiicos EL201-2, USB ¢aem
HaKOMUTE b, KAOeIM IOMEINAloT B 4YeXJbl W3 MOJUAITUICHOBOW IUIEHKHM W YKJIaJbIBalOT B
Tpa”cnopTHbI Amuk ['OCT 9142-90. DkcnnyaTamOHHYIO JOKYMEHTALMIO YIIAKOBBIBAIOT BMECTE C
3V.

1.5.3 B tpaHcnopTHbIN AMMK BKIaAbIBalOT PO, cOBMEINIEHHOE C MAacoOpTOM, COJepKalue
CIIENYIOINE CBEACHMUS:

- ycioBHOe o0o3HaueHue 3V,

- KOMIIJIEKTHOCTb;

- JlaTa yIakOBBIBaHUS (YMCIIO, MECSL, TON);

- (bamwIns, MHUIUAIIBL, TIOAMKCH JIMIA, OTBETCTBEHHOT'O 32 YIIaKOBBIBAHHE.
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2 UCIOJIb30BAHME 3APSIZTHOI'O YCTPOMCTBA 110 HABHAUEHMUIO.

2.1  Mepsl 6€30MMacHOCTH.

2.1.1 TlpubGop He mnpemHa3HA4YeH I MCIOJIb30BAaHUS JHMIIAMH (BKJIKOYas JACTEH) C
MOHWXCHHBIMA  (DU3MYECKHMH, CCHCOPHBIMH WJIM YMCTBEHHBIMH CIIOCOOHOCTSIMH WM TIPU
OTCYTCTBHH Y HUX JKU3HEHHOTO OIIBITA MJIM 3HAHWA, €CJIM OHM HE HAXOISTCS MO/ MPUCMOTPOM HITH
HE TPOWHCTPYKTUPOBAHBI OO0 WCIHOIB30BAaHUM TpUOOpa JIMIIOM, OTBETCTBEHHBIM 32 UX
0e3o0macHOCTb. JleTn TOMKHBI HAXOAUTHCS MO/ TPUCMOTPOM JIJIsl HEAOMYIISHUS TP C IPHOOPOM.

2.1.2 Ilo crenmeHu 3amMThl YEIOBEKAa OT MOPAXKEHUS IIEKTPUUECKUM TOKoM 3Y
cootBercTByeT Kitaccy 1 mo 'OCT 12.2.007.0-75.

2.1.3 3Y umeer ciaeayronye BUIbI 3aIUTHL:

- 3alUTa OT NEePerpy3Ku;

- 3ammTa oT neperpesa 3Y. Ilpu nmpeBbllieHMH BHYTpEHHEW Temmeparypsl 3V, mpoueccop
YIIpaBJICHUS] CHU)KAET BBIXOJHOM TOK (MHMraeT KpacHblii CBETOBOW MHIMKATOp Ha JIuieBoi maHenu
3V ¢ nepuogom 1 cek). Ilpu cHmkeHMM TemmepaTypbsl TOK 3apsiia BoccraHaBiauBaercs. [lpu
nieperpese Boiie 85 °C 3V orkiovaercs;

- 3allMTa 10 MUHUMAQJIbHOM UM MaKCHUMaJbHOW TeMmIlepaType 3apsija IO JaT4uKy
temnepatypbl Ab. Ilpu npeBbllieHNH MaKCUMalbHON WM CHIXKEHHIO MUHUMAJIbHON TeMIIepaTyphl
okpyxaromei cpenst Ab (ycranonennoit ¢ [1Y2 B coorBercTBuu ¢ Tabnumamu 2 — 5), 3apsa Ab
oTkJitouaetcs. [Ipu cHKeHHun (IpU NPEBBILIEHUN MaKCUMAJIbHON TEMIIEpaTyphl) WM YBEIHUEHUU
(npu NpeBBIIEHHM MMHUMAJIBHOW TeMIiieparypsl) Temmepatypsl Ha 5 °C, 3apsn Ab Bkitouutcs
aBTOMAaTUYECKU;

- 3alMTa OT HEMPABHJIBHOTO MOAKIIOUeHUs AB;

- 3aIIMTa OT MOHWKEHHOT'O U MOBBIIIEHHOTO HAIIPSKEHUS CETEBOro HanpsbkeHus ~ 220 B;

- 3aIIMTa OT NOHM)KEHHOT'O U MOBBIILEHHOT0 HanpsbkeHus Ab;

- 3aIIMUTa OT BHYTPEHHET0 KOPOTKOTO 3aMbIKaHMUSI.

2.1.4 SAITIPELHIAETCA!

- noaximoyars/oTkmouatk I1Y2, mnpeoOpasoBatens wuHTepdeiico EL201-2, npatumk
TeMIeparypsl, pa3beMbl «lIporpammupyemsie Bxonb» u «lIporpamMmmupyembie BBIXOIBI», KIYT
u3MepeHus HanpsbkeHust Ab u «3arnyiika» qaTuvka HanpsHKeHUs! IPU BKIIOYEHHOM NMUTaHuu 3V ;

- pabora B MOMEIIEHUHU CO B3PHIBOOIIACHOM WJIM XUMUYECKU aKTUBHOW CPEZON, B YCIOBHSX
BO3/ICHUCTBUS Karelb UM OPbI3T, B YCIOBUSAX 3albUICHHOCTH, HA OTKPBITHIX IJIONIA/IKAX;

- ycTaHaBnMBaTh 3Y pAIOM C IpeaIMETaMH, 3aKPbIBAIOIIUMHU BEHTHIIALIMOHHBIE OTBEPCTHS.

2.1.5 BHUMAHME! Buytpu 3V umerorcs 3j1eKTpHUECKUe LENH ¢ HampspkeHueM 1o 410

B. He BCKpBIBaﬁTe 3y IIpU BKIIFOYCHHOM BXOJAHOM aBTOMATUYCCKOM BBIKJIIFOYATCIIC.
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2.1.6 Tlpu ucnoyib30BaHUU 3apsTHOTO yCTpocTBa HeoOXxoaumMo pasmemate AKB B xoporro
BEHTWIMPYEMON 30HE (A 3apsiAHBIX YCTPOWCTB, NMpeAHA3HAUYEHHBIX MJISl 3apsiIKM CBHUHIIOBO-
KHUCJIOTHBIX aKKyMYJIATOPOB);

2.1.7 He nomyckaercs nepesapsika Herepe3apshkaeMbIx OaTapeii;

2.1.8 TIlpu mnoaxmouenuun 3Y k Ab coOmomaiiTe TOMSIPHOCTh: KPACHBIA TMPOBOJ

noacoenuusercs K kiemme "+" Ab, uepHbiit mpoBo — k kiiemme """ Ab.

2.2  lloaroroBka 3apsAHOTO YCTPOKCTBA K UCIIOJIB30BAHUIO.

2.2.1 Ybenurech B IIEIOCTHOCTH YIAKOBKU IpH Mokynke (mocraBke) 3Y. Pacnakyiite 3V u
MIPOBEPHTE KOMILIEKTHOCTb.

2.2.2 Tlocrme TpaHCIIOPTUPOBAHUS WM XPAHCHUS IIPH OTPHIATEIBHOU Temmepatype, 3Y
CIIEYET BBIIEPKATh MPH KOMHATHOM TemIeparype He MeHee 4 4.

2.2.3 Uzyuure nactosiee PO, koncrpykiuio 3Y.

2.2.4 YcranoBute 3Y Ha rOpU30OHTAIbHYIO NMOBEPXHOCTh B MOMEUICHHH C TEeMIIEpaTypoi
(20 +£15) °C rtakum 00pa3oM, 4TOOBI BO3MYIIHBIH MOTOK MOTI CBOOOJHO TMPOXOAUTH BOKPYT
Kopmyca. 3a30p Mexay KoprycoM 3Y U MOCTOPOHHUMHU MpeIMeTaMH J0JDKeH ObITh He MeHee 300
MM.

2.2.5 Yoemurech, YTO BXOMHOM aBTOMATHYECKHMM BBIKIIOYATEIb OTKIIOUEH M KHOIIKA
«Bxurouenne / OTKIIOYEHHE 3apsiia» YCTaHOBIEHa B MoJiokeHHe «OTKIIOYeHHE 3apsana» (CM.
pUCYHOK 1).

2.2.6 Tloaxmouenue 3Y K CBHHIIOBO-KHCIOTHOM U Li-ion AB mpoBoAHTE B COOTBETCTBUH C
pucynkamu 21 n 22, B crieayromieit mociae10BaTeIbHOCTH

1) B caywyae 3apsaa  CBUHIIOBO-KHCIOTHOH ~ AbB,  ycranoBute  3ariyimky Ha
«[Iporpammupyemslit BXoJ 3».

2) TOAKIIIOYHTE CUIOBBIC Kabenu K kiemMam «Bwixon 12/24/36/48 By» 3V, kpacHblit kabenb
MOJIKIIIOUUTE K KJemme "+", yepHbIil kabenb MOIKIIoYnTe K Kiemme "—

3) moakmrounte AatuMk Temrepatypbl AB k paspemy «JlaTumk Temmepartypel Ab» Ha
JInuesoii manenu 3Y;

4) TMOAKIIOYHMTE XI'yT U3MepeHus HanpsokeHust Ab k pazbemy «Jlatunk Hanpsokenus Aby»
Ha Jlunesoii nanenu 3Y;

5) ecnu He UCMONB3YeTCS KIYT U3MEpPeHHs HanpspkeHus AB, To He00XO0AUMO YCTaHOBUTH
3arnymky B pa3béMm «Jlatunk Hampsbkenus Aby» Ha JluneBoit manenu 3Y. (3armymika 3amMbIKaeT
KOHTakTHI 1, 3 1 2, 4 B pa3beme);

6) B cimywsae 3apsma Li-ion Ab, mnoxakmounts cucremy CKY AB k pasbemy
«[Iporpammupyembie BXOAbD» (CM. TaOHIy 7).

7) momKIIOuYMTh TpeoOpasoBatenb uHTepdeiricos EL201-2 mnpu mnomomm  kabens
npeoOpaszoBarenss uHTepdericoB USB-RS485 k paspemy "RS-485" wna 3amHeit manemn 3V.
[MonxmrounTs peodpazoBatens uaTepdericop EL201-2 x ITK nmpu momomu kabens USB type B.
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8) mpu wucmons3oBanmu IIY2 BMecto mnpeobpaszoBarens uHTepdeiicos EL201-2,

noakounth 1Y 2 npu momomum kadens [1Y2 k pazbemy "RS-485" Ha 3aqneit nanenu 3Y;

9) coemuHUTh <«—» uyepHbli Kabenb 3Y ¢ «» wiemmoid AB B criemyromiei

[0CJIeI0BATENBHOCTH (CM. pUCYHOK 21 1 22):

- OTKPYTUTH OOJT KpeIIeHHs ¢ «—» KieMMbI ¢ ADB;

- HaJeTh Ha OOJNT MOCIE0BaTeNIbHO IPaBEPHYIO 11aii0y, 3aTeM 11aiily;

- JUIsl CBUHIIOBO-KMCIOTHOW Ab: nanee mocienoBarenbHO HaneTh Ha OONT JaT4WK
temmeparypbl Ab 1 MHHYCOBO# HakOHEUHHK Kabens 3Y (depHbIii MPoBo);

- nmns Li-ion AB: natuuk temrepatypbl Ab He mojakiodaeTcs K MUHYCOBOM Kiiemme AbB, oH
(matumk) pacnonaraercs psgom ¢ Ab. Tloatomy HazeTs Ha GOJT TOJBKO MUHYCOBOM HAaKOHEYHUK
kabeins 3Y (4epHbIii MPoOBoO);

- MOACOEAMHUTH COOPaHHYIO KOHCTPYKLIHIO K MUHYCOBOH Kiemme AD;

- 3aTaHyTh Oont kpemneHuss Ab (ycunue 3aTsbKKM JOMKHO OBITH B COOTBETCTBHH C
pexomeHaauusaMu usroropurens Ab);

- HE0OXOAMMO BU3YaJIbHO MPOBEPUTH MPABHIBHOCTh COEAMHEHUS MUHYCOBOTO KaOels.

10) coemuunuTh  «t» KpacHblii kabemb 3Y ¢ «+» xnemmoin AB B ciemyrorieit
MOCJIEA0BATENbHOCTH (CM. pUCYHOK 21 1 22):

- OTKPYTUTb OOJIT KperieHus ¢ kiieMMbl Ab;

- 0JeTh Ha OOJT MOCIIEIOBATEIILHO TPABEPHYIO MIaK0y, 3aTeM I1aiioy;

- Jajee HaJeTh IIFOCOBOM HaKOHEYHHUK Kabes 3Y (KpacHbIi MPOBOX);

- KpaTKOBPEMEHHO KOCHYThCSI COOpaHHOM KOHCTPYKLHUEH K «+» Kiemme Ab;

[Ipumeuanue — Bo3moxna HeOomblass 0OHOKpamHuas uckpa (BCICICTBUE 3apsia BHYTPSHHHX
BBIXOJHBIX KOHJEHCATOpoB). Jlas m30eraHusi MCKpbl peKoMeHayercs kpatkoBpemenHo (10 — 15 cek.)
COEIMHUTH IUTFOCOBOM HAKOHEYHHUK 3Y K «+» kieMMe Ab depe3 HU3KOOMHBIHN npen3apsaaasiii Tepmuctop (10
—20 0m, 2 A).

- TOJCOEAVMHUTH MOJIYUMBIIYIOCS KOHCTPYKIIUIO K IUTFOCOBOU KiieMMme Ab;

- 3aTIHYTh OONT  KpemieHus (ycuiue 3aTsSHKKU JOJDKHO OBITh B COOTBETCTBHH C
pexomMeHaanusaMu u3roroputens Ab);

- Heo0XO0JMMO BU3yaJIbHO TPOBEPUTH NMPABWIILHOCTH COSTMHEHUS TUTFOCOBOTO Kadesl.

11) HeoOXOIUMO BH3YaJlbHO MPOBEPHUTH MPABHIBHOCTH COCIMHEHHS B COOTBETCTBHH C
pucyHkom 21 u 22;

12) mOIKJIFOYUTH IIHYP MUTAHUS K CeTH HanpspkenueM ~ 220 B gacrotoit 50 T,

ﬁ Buumanue! OrcoeMHUTH MUTaHUE Nepe] NPUCOeIMHEHHEM UJIH 0TCOeIMHEeHHEeM
O0aTapen

[Ipumeuanue — CeTh MUTAHUS JOJKHA UMETH 3a3€MIISTIOIIHH MPoBOHUK ("eBpopo3eTky"). Ecim
po3eTKa HEe MMEeT 3aIMTHOro IMpoBoJa 3a3emyeHusi, To 3Y HeoOXoAuMo 3a3eMJIHTh (OONT KpersIeHUs
3a3eMyieHUsT HaxoawtTcsl Ha JlumeBoi manenmu 3Y). PexomeHmyeMoe cedeHHWE MPOBOJOB B CETH IUTAHUS
JOJKHO OBITH He MeHee 2,5 Mm°. Jlo BKmodeHns 3Y HEoOXOIMMO yOeIUThCsA, YTO PO3eTKa CIocoOHa
JUTUTENILHO BBIIEPKaTh TOK He MeHee 16 A (st 3apsina 24/48 B Ab npu MakcuMajIbHOM TOKE).

v.2.8 14.11.2022 ( MBkOHTgKI 49



s

3APAJHOE YCTPOUCTBO UHTEJIVIEKTYAJIbBHOE CUBAMIIEP 12/24/36/48.
PYKOBOJICTBO IO OKCINIYATAIIUU

il

AEA QY HOHLOILrOMM-0dOIIHUED EUHORhOILMITOII BINOX)) —[C MOE%OE&

edoLsuhwhyye ahudox

edoLsuhwhyye eWwWauy ———
dIUNYOM) AE BWWAUY — —]
19dhLedaLwaL BXMhLET BWWAUY —
g eguem - L
g eguem sendagod
8W Lvog -~

50

dOLBLrFAWAMHY

ﬂ __. cﬂ... ,,.._q.s J
E—E |pooon B
o Whnpefr

Wioxms  mboxa

o
anwahduwwediodyy  srwahduwwediody @ 1H1

& WHh1eY

g4/9¢ dauwyaun)

os1onod1oh aoHvsdeg

MBKOHTOK

= =1 =

19dALYdIUWIL MUhLY T

v.2.8 14.11.2022



AEM QY UO|-1T BUHIROIIMITOU BNOX)) — 77 MOHAOH]

51

gy eMMaRY

WoY'|3eJUcIqIs mmm

IBIRSYTD

i

s

PYKOBOJICTBO IO OKCINIYATAIIUU

- 4

81/9§ dauwygm)
oa1dHodioh aonvsde

efa ala ale Hih1g)

E—E BT bhly

o] 0 O 0 0O o Hhigetr
voxKag (4

MBKOHTOK

s ox:
anwahduwwediody  amwahduwwedsody
@ |||
-
=

B = = |

(swa) av AHD
BWHIhOILITOU BUT W39EYd

3APAJHOE YCTPOUCTBO UHTEJIVIEKTYAJIbBHOE CUBAMIIEP 12/24/36/48.

il

19dALVYdIUWIL HARLYT

v.2.8 14.11.2022



3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO 110 OKCIIJIYATALLUU

2.3 Omnucanue HacTpoek U padoTsl [1Y2 (omuuoHambHO).

2.3.1 JIns mporpaMMHUpOBaHHS HACTPOEK HeoOXxoaumo moakiaounth 3Y k Ab (cm. 2.2) u
BKJIFOYHMTH BXOJHON aBTOMAaTUYECKUN BBIKIIOYATEIb.

2.3.2 Eciu yHKT 2.2 OBLI BBINMOJHEH KOPPEKTHO, TO Ha rpaduueckom mHaukatope I1Y2
oTo0pa3uTCs 3aCTaBKa C JOTOTHIIOM KOMITAHHH-Pa3pa0d0TYnKa, B COOTBETCTBHH C PUCYHKOM 23 H,
CITYCTSI IPUMEPHO 5 ceK. — 3KkpaH Pabouero pexuma myiibTa, B COOTBETCTBUU C PUCYHKOM 24,

( HBKQHTQKI

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

Pucynok 23 — 3acraBka

26.06.2017
08:39.08

BTopHUK

Pucynok 24 — Dkpan pabouero pexuma mynbTa

2.3.3 JIns mepekmodyeHuss K OdkpaHy PabGodero pexwnma CubAmmep He00X0AUMO
KpaTkoBpeMeHHO HaxaTb KHONKY BIIPABO nnu BJIEBO. Ilpu aTom Ha rpaguueckoM HHIUKATOpe
Oyner otoOpaxkeH skpaH Pabouero pexuma CuOAmmep, B COOTBETCTBUM C pucyHkoMm 25. Ha
sKpaHe OyAyT oToOpa)keHbl TeKyllee HampsbkeHue Ab, ctaaus 3apsaa, TOK 3apsijia, TeMIeparypa
Ab (ompenensieTcs Mo MOKa3aHUSM BBIHOCHOTO JaTuuka Temreparypsl AB), Temnepatypa BHyTpu
npubopa u Bpemsl 3apsja.
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UsrACID 12B 5,0A @ UsrACID 12345,67A*y @
-48,9°C -48,9°C
@ OTKNIOYEH 0,0A @ OTKNKOYEH 0,0A
00.00:48 12,9A 00.00:48 12,9A

~ ~
— [ +27.4°C — [ +27,4°C

IIpuMmeuanue — B kadectBe npuMepa BeiOpaHa cBHHIIOBO-KucioTHas Ab tum- USTACID, ¢

HOMMHAJIBHBIM HAIIPSDKCHUCEM 3apsaga 12Bwu YCTaHOBJICHHBIM TOKOM 3apsja 5,0 A.

Pucynok 25 — Dxpan Pabouero pexnma CubAmrep

2.4 TlporpammupoBanue HacTpoek. O6mas nadopmarus.

241 Bxong B peXuM BbBIOOpa HACTPOEK OCYIIECTBISIETCS M3 pPabdOYero pexuma

KpaTKOBPEMEHHBIM Ha)kaTueM kHonku BHI3.

2.4.2 Hapuramus MeXIy IMyHKTAaMH MEHIO OCYIIECTBIISICTCS KPaTKOBPEMEHHBIM Ha)KaTHEM
kHornok BHU3 / BBEPX mns mepemenieHus: K cieayroieMy/Bo3BpaTa K MPEAbLIyIIEMY MYHKTY
MEHIO.

B nynpre peanu3zoBaHa LMKIMYECKas NIPOKPYTKA IYHKTOB MEHIO. OTO O3HA4aeT, 4YTO IpHU
HaXO0XJEHUHU Kypcopa B CaMOM HIDKHEM IyHKTE MeHI0 M HaxaTuu kHonku BHW3 mpoumsoiinér
ABTOMATUYECKUH ITEPEX0/] K IEPBOMY ITYHKTY MEHIO.

IIpyn HaxXOXAEHMM Kypcopa B CaMOM BEPXHEM IIyHKTE MEHIO M HaxkaThu KHONkM BBEPX

MIPOU30MAET ABTOMATHYECKUH NIEPEXO K TIOCIEHEMY ITYHKTY MEHIO.

2.4.3 Tlepexox Ha cuexylomuid / BO3BpaT Ha MNPEABIAYIIMA  YPOBEHb MEHIO
OCYIIECTBIIACTCS KpaTKOBpEMEHHBIM HakatueMm kHormok BBOJ] / HA3ZA/I.

2.4.4 V3MeHeHHMe 3HAYEHHUS TapamMeTpa Ha OJMH miar B OOJBIIYIO / MEHBIIYIO CTOPOHY
OCYIIECTBIISICTCS KOPOTKMM HaxxatueM kHorok BBEPX / BHU3. M3menenue 3HaueHus mapamerpa
Ha HECKOJIbKO I1aroB OCYIIECTBIIAETCS JJIMHHBIM Ha)KaTHEM COOTBETCTBYIOIIEH KHONKU. [Ipu aTOM
3HaYeHHE MapameTpa OyAeT HUKINYECKH U3MEHATHCS Ha OJMH ar Kaxasie 200 Mc.

Jlnana3oH u3MeHeHHs 3HAUEHUH MapaMmeTpa oToOpa)xkaeTcs B OKHE M3MEHEHUS IapaMerpa.
[IpyuéM, B HMKHEH YacTH OKHa OTOOpa)kaeTcsi MHHHMAaJbHOE, a BEPXHEM YacTH OKHAa —

MaKCUMAaJIbHOC 3HAYCHUC ITapaMeTpa.

2.45 CoxpaHeHHE HOBOTO 3HAUEHHUS IapamMeTpa BBIIIOJHSAETCS B MOMEHT KOPOTKOIO
Haxatuss BBOJl B okHe perynupoBkHM 3HaueHHs mapameTpa. OJHOBpPEMEHHO C 3THM OyayT
IIPElyCTAaHOBJIEHbl 3HAUEHUS [1apaMETPOB, HEMOCPEACTBEHHO CBA3aHHBIX C H3MEHSIEMbBIM
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napamerpoM. Hampumep, npu U3MEHEHMHM HOMHUHAJIBbHOrO Hampsbkenus Ab  Oyayr
MIpelyCTaHOBJICHbl HACTPOMKHU CTaIui 3apsi/ia, 3aBUCHMBIX OT HOMHUHAJILHOTO HanpsikeHus Ab.

[Ipu coxpaneHuM HacTpoek OyAeT BbIBEJEHO cooOlieHne «Bbl yBepeHbl, UYTO XOTHTE
COXPAaHUTh HOBbIE HACTpOHKHU?» B 3TOM ciydae nisi coxpaHEHHUS HACTPOEK HEOOXOIMMO Ha)KaTh
kHonky BBOJI. [lns oTkasa OT coxpaHEHHUs HAcTpOeK HeoOxonumo HaxaTh kHomky HA3AJIL

AJNBTEPHATUBHO, BBIMOJHUTH COXPAaHEHHE HACTPOEK OyIeT MpEeIIoKEeHO MpHU BO3BpaTe Ha
NOpebIAYIINKA ypOBEHb MEHIO IpuOOpa, eciim B mporecce paboThl 3HAYCHHE Mapamerpa ObLIo
M3MEHEeHO. B 3TOM citydae 11t coxpaHeHUs U3MEHEHHBIX HACTPOEK HEOOXOIMMO Ha)KaTh KHOIIKY
BBO/I. JInst oTKa3a OT coXpaHeHUs HaCTpOeK HeoOXoaumo HaxkaTh kHonKy HA3A/I.

Ecnu 3Hadenune mapameTrpa He M3MEHHWIOCH, TO MpU HaxaTuu kHonku BBO/I coxpanenue
HACTPOEK HE MPOUCXOHUT.

2.5 TlporpamMMupoBaH¥e HACTPOCK MYJIbTA YIIPABICHHUS.

2.5.1 JInst BXoJa B PeXHUM MPOTPAMMUPOBAHUS HACTPOEK IMyJIbTa HEOOXOAUMO, HAXOMISCh B
Pabouem pexxume mynbTa, KpaTKOBpeMeHHO HakaTh kHonKy BHU3. Ha rpaduueckom nnaukarope
Oyzet oToOpaxkeH sKpaH [ TaBHOTO MEHIO MyJIbTa yIPaBIICHHS, B COOTBETCTBUU C PUCYHKOM 26.

MynbT YINPABIEHWNA

2.3ymmep

3.CBs3b

4 [lata/Bpems
5.006 ycTponcTee
Hazan-ESC

Pucynok 26 — I'naBHOE MEHIO MMyJbTa YIpPaBICHUs

2.5.2 B I'maBHOM MeHIO MmynbTa yHpaBjeHUs JOCTYIEH CIEIYyIOUIHi Habop HACTPOeK:
— Jaucren
O BpeMs NOJICBETKH,
O SIPKOCTB TOJICBETKH;
— HaCTPOWKH 3ymMMeEpa;
O 3BYK KHOIIOK;
— HacTpoiiku cBs3u (uHTEepdeiica RS-485);
o master;
"  CKOpOCTH;
"  YETHOCTD;
"  YYCJIO CTOH-OMT;
o slave;
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"  CeTeBOM ajpec MyJbTa;
"  CKOpPOCTh paboThlI;
=  YETHOCTD,
"  YYCJIO CTOH-OHT;
— Jara/Bpems;
— wuHpopmaius 06 yCTpOHCTBe;
2.5.2.1 Bpems moacBeTKH Tpaduyeckoro MHIAUKATOpa — BpeMs (CeK), B TeYeHHUE KOTOPOTo
OyZeT BKJIIOYEHA IMOJCBETKAa rpaguueckoro WHANKATOpa MOCe HaKaTus JII000i u3 kHomok. Eciu
Bpems nojicBeTkH 3anaHo, kak HOJIb (IIOCTOSHHO), nonceeTrka OyneT BKIIOUSHA BCETIa.
Ecnu BpeMsi OJICBETKH YCTAaHOBJIEHO OTJIMYHOE OT MOCTOSIHHO, TO IMOCIE Ha)KaTHs JIF000H
U3 KHOIOK Yepe3 YCTAaHOBJIEHHOE 3HAYEHHE BPEMEHU IOJCBETKA MHAWKATOpa OYyAEeT OTKIIOYEHA.
Ecnu moncBeTka mMHAMKATOpa OTKIIIOYEHA, TO HakaTue JI00OH M3 KHOMOK MPUBEAET TOJIBKO K
BKJIIOUEHUIO MO/ICBETKH. Bo3nokenHas Ha He€ (yHKIUs oTpaboTaHa He OyJeT.
[lonb3oBaTenp MOXKET YCTAaHOBUTH BpeMs MOACBETKH B nuamazoHe oT 10 mo 180 cek. unm
[MTOCTOAHHO.
2.5.2.2 SlpkocTh MOACBETKU TPadUUIECKOr0 HWHIUKATOPA — YPOBEHH SPKOCTH IOJICBETKH.
[Tonmp30BaTe s MOXKET YCTAHOBUTH 3HAYCHHUE SIPKOCTH IMOJICBETKH MHAMWKATOPA B AMAIIA30HE OT 2 110
100 equnwMIIL.
2.5.2.3 Hactpoliku 3ymMMepa MO3BOJISIOT BBIOPATh CUTYAIMH, TIPH BOZHUKHOBEHUH KOTOPBIX
MyJbT BKIIFOYHUT 3BYKOBOW CHTHAJL
2.5.2.4 HacTpoWiKu CBSI3W TO3BOJISIOT YCTAaHOBHTH HAcTpoiiku uHTepdeiica RS-485 mis
oOMeHa ¢ BHEUIHMMH ycTpoicTBamu. [Ipmuém, Hactpoiiku Master mo3BossOT yCTaHOBHTH
HACTPOWKH Il OOMEHa C BEJIOMBIMH YCTPOMCTBaAMH, a HacTpoiiku Slave mo3BojsroT BHIOpaTh
HACTPOMKHU 111 0OMEeHa C BeIyILIUM yCTPOWCTBOM.
Bo3MoxHBIN AMana3oH 3HAYCHUH yCTAaHABIMBAEMBIX MTAPAMETPOB HACTPOEK CBSI3U MPUBEACH

B Tabaule 13.

Tabmuma 13

Haunmenosanue Jrana3oH 3HaYeHUI 3HaYEeHHE 110 YMOTYAHUIO
rnapameTpa

Anpec* 1247 c warom 1 16

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

out/cex** 230400

YEtHOCTD NONE, EVEN, ODD NONE

Yucio cron-out 1b, 1b5, 2b 1b

*CeTeBOH apec yCTpOMCTBa JOCTYIICH TOJIBKO Tt ipodus Slave.
**I3MeHeHne CKOPOCTH OTPAaHUYCHO WHIMBUAYAIBHO VISl KaXKJO0TO YCTPOMCTBA M3 JUAIa30Ha,

moaAACPIKUBACMOro B€JOMBIM YCTPOﬁCTBOM.
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2.5.2.5 [lata / Bpems — yCTaHOBKA TEKYIIUX 3HAYCHUN JIaThl/BPEMEHHU.

YcTaHoBKa AaThl / BpEMEHU BaXKHA I NMPABUJIBHOW 3amucu MHPOpMaIu o0 omuOKax u
MPeIyNpPEexICHUAX B )KypHAJ aBapuil.

2.5.2.6 Nudopmanus 06 ycTpoMCTBE — MPOCMOTP CTATyCHOW MH(POPMALIMH O TYJIbTE.
2.5.3 PerynupoBka / IpocMOTp HaCTPOEK ITyJbTa.

2.5.3.1 Bpems nosicBeTKH rpadueckoro HHANKATOPA.

Beibepere nynkr wMenwo I[IVJIBT VYIIPABJIEHUSA-->/ucnneit-->BpemMs 10ACBETKH.
Haxmute xnonky BBOJI n npu nomonu knonnok BBEPX/BHU3 BeiOepere kemaemoe 3HaUEHUE
napaMmerpa. BoinosnHuTe kopoTkoe HaxaTue kHonku BBO/I s coxpaneHuss HOBOro 3HaY€HUs.

BPEMA MNOAOCBETKHA
180

1OgeK

OTtmeHa-ESC

Pucynok 27 — Bpems nmoacBeTku rpaguecKoro HHANKATOpa

2.5.3.2 SIpxocTh MOJCBETKH IpauuecKoro MHIUKATOPA.
Bribepere nynkt wento IIYJIBT VIIPABJIEHUA-->/lucnieii-->SpKkocTb MOJICBETKH.
Haxxmute xnonky BBOJI u npu nomonu kHonok BBEPX/BHU3 BriOeperte >kenaemoe 3HaYCHHE

napaMmerpa. Boinmonnurte kopoTkoe HaxaTue kHonku BBOJI 11st coxpaHeHuss HOBOrO 3HaYSHMUSI.

APKOCTb MNOACBETKM
100

75

OTtmeHa-ESC

Pucynok 28 — SIpkocTh MoACBETKU TpaguuecKoro

2.5.3.3 Hacrpoiika 3ymmepa.
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Breibepere nynkt wmento [IVJIBT VYIIPABJIEHUSA-->3ymmep. [lpu momomnu KHONKH
BJIEBO cHuMHUTE rajodykd B KeJaeMblXx NyHKTax MeHwo. IIpum momomm knHonku BIIPABO
YCTaHOBUTE TajlOYKU B JKEJIAEMbIX ITyHKTaX MEHI0. BolnonHuTe kopoTtkoe Haxkatue kHoniku BBO/|

AJI COXpPAaHCHUSA HOBOI'O 3HAYCHU.

3YMMEP

1.3BYK KHOMOK V]

Hazag-ESC
Pucynok 29 — Hacrpoliku 3ymmepa

2.5.3.4 Ckopocts untepdetrica RS485, mpodwmie Master.
Bribeper mynkT menro [TYJIBT YIIPABJIEHUS-->Ces3p-->Master-->Ckopocts. Haxmure

kaonky BBO/I u npu nomomu kHonnok BBEPX/BHU3 BriOepete kenaemoe 3HaU€HUE MapameTpa.

Bremmonnure KOPOTKOC HA)KaTHUC KHOIIKHU BBOI[ AJIs1 COXPAaHCHUS HOBOI'O 3HAYCHUS.

CKOPOCTb
115200

115200

9600

OtmeHa-ESC
Pucynox 30 — Cxopocts untepdeiica RS485

2.5.3.5 Yérnocts untepdeiica RS485, npoduns Master.
Bribeper nynkt mento ITIYJIBT YIIPABJIEHUSA-->CBsa3b-->Master-->Uérnocts. Haxxmure

kHonky BBOJI u npu nomouu kHonok BBEPX/BHU3 BriOepeTe xenaemMoe 3HaYSHHUE MapaMeTpa.

Brinmonnute KOPOTKOC HAXKaTHEC KHOIIKH BBOI{ IJId COXPAaHCHUS HOBOT'O 3HAUCHU .
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YETHOCTb

NONE

NONE

OtmeHa-ESC
Pucynok 31 — UérHocTts unTepdeiica RS485

2.5.3.6 Yucino cron-6ut untepdeiica RS485, npoduns Master.
Bribeper nynkt mento [IYJIBT VIIPABJIEHUA-->Cas3p-->Master-->Cron-6ut. Haxxmure
kaonky BBO/I u npu nomomu kHonnok BBEPX/BHI3 BriOepere jxenaeMoe 3HaYeHHE MapaMeTpa.

Bremmonnure KOPOTKOC HaAXKaTHUC KHOIIKKU BBOI[ AJIs1 COXPAaHCHUS HOBOI'O 3HAYCHUS.

CTOMn AT
1b5

1b

OTtmena-ESC

Pucynok 32 — Hucno cro-6ut untepdeiica

2.5.3.7 CereBoii aapec untepdeiica RS485, npoduis Slave.
Beibeper nynkt wMmentoo IIYJIBT VYIIPABJIEHUS-->Ces3p-->Slave-->Anpec. Haxmure
kHonky BBO/I u npu nomornu kHonok BBEPX/BHI3 BriOeperte xemaemoe 3HaUCHHUE TTapamMeTpa.

Brinmonnute KOPOTKOC HAXKAaTHEC KHOIIKH BBOI[ AJIsL COXpPAaHCHUS HOBOI'O 3HAYCHU.

AOPEC

1 6247

OtmeHa-ESC
Pucynok 33 — CereBoii angpec unrepgdeiica RS485
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2.5.3.8 Ckopocts untepdeiica RS485, mpoduis Slave.
VYcraHoBKa 3HaYCHHS NTapaMeTpa BBIMOJHICTCS aHAIOTMYHO MYHKTY 2.5.3.4.

2.5.3.9 Yérnocts untepdeiica RS485, mpoduis Slave.
VYcraHoBKa 3HaUCHHS NTapaMeTpa BBIMOJHACTCS aHAJIOTMYHO MYHKTY 2.5.3.5.

2.5.3.10 Yucio cron-6ut nuntepdeiica RS485, npopuis Slave.
VYcTaHoBKa 3HaYEHMSI TapaMeTpa BBIIOJIHSIETCS aHAIOTMYHO ITYHKTY 2.5.3.6.

253.11 Hara/Bpemsi.

Jns  ycraHoBkM jathl/BpemeHu BbiOepere myHKT MenHio IIYJIBT VYIIPABJIEHUS--
>Jlara/Bpems. Haxwmure knonky BBOJ. Ilpm momomu xxHomoxk BBEPX/BHWM3 ycranoBute
xenaemoe 3HaueHue. [lpm mnomomu xkHomok BIIPABO/BJIEBO mnepememaitech MexAy
YCTaHABIIMBAEMBbIMH IapamMeTpamMu. BrimonHute KopoTkoe Haxarue kHonku BBOJ[ mns

COXpaHCHHA HOBOI'O 3HAYCHUA.

JNATA/BPEMA

#.04.2019
17:23

OTmeHa-ESC
Pucynox 34 — Jlata/Bpems

25.3.12 Bepcus I10.
Jns  npocmorpa wuHpopMmamuu 00 ycrpoiictBe BbeiOepere mnyHKT MeHio IIVJIBT
VIIPABJIEHUA-->06 ycrtpoiictBe-->Bepcusa I10. Haxmure knonky BBOJI. Ha skpane Oyzer

0T06pa>1<eHa I/IH(I)OpMaLII/IH 0 BCPCHU MPOTrpaMMHOTO obecrnieueHUs myJibTa.

BEPCWA MO

5.10.16.1

Hasag-ESC
Pucynok 35 — Bepcus 10
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2.6 ITporpammupoBanue HacTpoek CubAmrep.

[TporpaMMHUpOBaHHE HACTPOEK OIMKMCAHO B PYKOBOJICTBE 110 AKCIUTyaTalliy Ha
I1O_SibMonitor, goctymHoi Ha USB-duem Hocurene u3 kommiekra CubAmrep.

[TporpammupoBanue Hactpoek 3V mpu momoinu [10 SibMonitor anamoruuno Huxe
n3no0xeHHou s [1Y2.

2.6.1 JIlns BXoma B peXHM IporpaMmupoBaHusi HacTpoek CuOAmmIep HEOO0X0IUMO,
Haxomsich B PabGodyem pexume CuOAmmep, KpaTkoBpeMeHHO Haxkarh kHonky BHUW3. Ha
rpaduyeckoM HHAUKATOpe OyneT oTrobpaxeH 3kpan ['nmaBHoro meHto CubAmnep, B COOTBETCTBUU C
pucyHkom 306.

CUBAMIEP
1.3apsaHoe yCTponcTBO

2.Hactponku cBasu
3./3mepenus

4 XXypHan ownbok
5.00 ycTponcTee
Has3ag-ESC

Pucynok 36 — I'maBHOE MeHIO

2.6.2 Jloctymnen cneayromuidi HaOOp HACTPOEK:
—  3apsHOE YCTPOWCTBO;
o Oarapes;
" HOMMHAJIbHOE HampsbkeHue Ab;
» THm AB;
=  ¢mkocth AbB (Tospko muis O6arapeit Tuna GEL, AGM, FLOODED));
O craauu (KOJTUYECTBO U HA0Op CTaauil pa3audeH s kKaxaoro tuna Ab, 6oree
MOJAPOOHO CMOTPH HIIKE);
O JIOTIOJIHUTEIILHO;
= TeMIiepaTypa 3apsna;
" TOK OTKJIFOUEHHUS 3apsiia;
"  HamnpspKeHHWE BO30OHOBJICHUS 3aps/ia;
"  yOpaBJICHHE BBIXOJAMH;
e BBIXOA 1;
® BLIXOA 2;
» muradue oT Ab (moctymHo ot Moaudukauu npudopa);
"  OmMOKM Iepe3arycka 3apsia;
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"  yhpaBJCHHE 3apSAIOM;
— HaCTpO¥Ku cBs3u (uHTEpdeiica RS-485);
O CeTeBOM azpec;
O CKOpOCTB;
O YETHOCTB;
O YHCJO CTOI-OHT;
—  H3MEpeHHS;
O BXOJIbl YIPaBIICHUS;
O 3apshKeHHasi EMKOCTb;
"  CeaHc;
" CyMMa;
"  [0JIb30BAaTEb;
— KypHal Ooluo0K;
— wuHpopMaius 00 yCTpOHCTBE;
O BepcHs MPOTPaMMHOI0 00eCIIeUeHHS;

2.6.2.1 CubAmnep noaaepkuBaeT padboTy ¢ mectbio Tunamu Ab (3aBUcUT OT
MoaudUKaIu mpudopa):
— GEL (npenycranoBieHHbII mpoduiib 3apsaa);
— AGM (mpenycranoBiaeHHBINH TPOGUIb 3aps/a);
— FLOODED (npenycranoBieHHBIN TpoQuib 3apsa);
— UsrACID (nonb30BaTelIbCKU TUIT KUCIIOTHOM OaTapem);
— UsI'TRAC (monp30BaTeIbCKUi THIT KUCJIOTHOM TATOBOW OaTtapemn);
— UsrLI| (monp30BaTenbCcKuil TUIT TUTUEBON OaTapen).
Hnst xaxporo mpoduiist 3apsiia CyIecTBYeT CBOM HaOop cramuil 3apsiga, KOTOpbIe
o0ecneurnBalOT MaKCHUMaJbHO O€peXHbI, KaueCTBEHHBbIH, THOKMH U  OBICTPBIA  3aps,
PEKOMEHI0BaHHBIN Mpon3BoauTensiMu Ab.

2.6.2.2 JIns TumioB Ab GEL u AGM 00s13aTensHbIME TSI 3apsi/ia SIBISIFOTCS CTaTUU:
— IIOCTOSIHHBIM TOK;
— TIOCTOSTHHOE HampspKeHue (abcopOius);
—  aHajms.
JIOTIOJTHUTETBHO K 00S3aTeIILHBIM CTAIMSIM MOXHO Pa3pelIuTh / 3alPeTUTh CTATUH:
— necynbdatarus;
— TUIaBHBIU CTapT;
—  Oydep.
3HaueHusl TOKa JJIS DTUX THUIOB OaTapell ycTaHABIUBAIOTCS, KaK (YHKIHS OT BRIOPAHHOTO
3HaueHus: éMKocTd Ab. 3HaueHHs HampsOKEHUsS BCEX CTaAM MPETyCTAaHOBICHHBI M M3MEHHUTH MX
3HA4YeHHE HE BO3MOXKHO (cM. 1.2.2).
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2.6.2.3 [Insa tuna Ab FLOODED nonosHuTeIsHO TTPEeI0CTaBiIeHa BO3MOKHOCTD Pa3pelinTh

/ 3alIpCTUTh CTaJUIO BBIPABHUBAIOIICTO 3apAaa.

2.6.2.4 [Tnsa Tuna Ab USTACID M0kHO pa3peniuTh / 3alpeTUuTh JH00YI0 U3 CTaIui:
necynbdararus;

IIJIAaBHBIN CTapT;

MIOCTOSIHHBIN TOK;

MMOCTOSIHHOE HaIpsbKeHue (abcopOrus);

aHaJIu3;

Oydep;

BBIPABHUBAIOLIUN 3apsiI.

Jns kaxmol craguum HEoOXOJMMO YCTaHOBUTH MapaMeTpbl 3apsia B COOTBETCTBHH C

nacnoptToMm Ha 3apsbkaemyro Ab (cm. 1.2.3). [ns kaxaoil U3 cTaauii MOKHO YCTaHOBHUTH TOK

3apsifia, HaANpsDKEHUE 3apsAfa, YCTAaHOBUTh BpeMs CTaaud U Kod(puuMeHT TemmepaTypHOR

KOMIICHCAIluH.

JloToNMHUTENBHO K ATOMY, AJI CTaAuid Aecynb(aTanus U BbIPABHUBAIOIIUN 3apsii MOXKHO

3aaTb BpCEMA HMITYJIbCa W BpPEMA I1ay3bl. Ecmu BpeMs IIay3bl 3aJaHO KaK HOJIb, TO 3apsan

BBIIOJIHUTCS ITOCTOSHHBIM TOKOM / HaIIPsAKCHUCM.

2.6.2.5 Insa tTuma Ab USI TRAC nocTymHbl cTafguu:

OCHOBHO 3apsz;

(buHATBHBIN 3apsL;

oydep.

Jlns kaxxoi U3 ctaguil HE0OX0IMMO YCTaHOBUTD MapaMeTpPhl 3apsia B COOTBETCTBUHU C

MacropToM Ha 3apspkaemyto Ab (cm. 1.2.4):

TOK CTaJluu;

HanpspKEHUe CTaluu,;

BpEMS CTaJIUU;

K03 (HULIMEHT TeMIepaTypHOH KOMIIEHCAIIUH.

JIOMOTHUTENBHO K 3TOMY CTaAHI0 Oy(depa MOKHO pa3pelinuTh / 3alpeTHTb.

2.6.2.6 Insa Tuma Ab USrLI noctynusr craguu:
OCHOBHOU 3apsif;
3apsiJ] MTOHUKCHHBIM TOKOM;

oydep.
Jlns ka0 U3 cTaguii He0OX0IMMO YCTAaHOBUTD MapaMeTphl 3apsia B COOTBETCTBUHU C

rmacropToM Ha 3apspkaemyto Ab (cm. 1.2.5):

TOK CTauH,
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— HaIpspKeHHe CTaJuu (HampshKeHUe CTauM 3apsiia HOHUKEHHBIM TOKOM PUHUMAETCSI
PaBHBIM HaIIPSHDKEHUIO CTAMKM OCHOBHOIO 3apsija);
— BpeMs CTaJHH.

JlomonHUTENBHO K 3TOMY cTaauio Oydepa MOKHO pa3pelIuTh / 3apeTUTh.

2.6.2.7 Temmniepatypa 3apsija — AMana3oH TeMIIEpaTyp Uil pa3pelieHus 3apsjia. 3HaueHHe
TEMIIEpaTyphl OIIpeIeseTCs 0 JAHHBIM OT JAaTyuKa TemrepaTypsl Ab.

Jl1s Bcex THIOB CBUHIIOBO-KUCIOTHBIX AB MOKHO YCTaHOBHUTH 3HaUE€HHWE MUHUMAIIBHOHN U
MaKCHMaJIbHOU TeMIEepaTyphl pa3pelieHus 3apsaia.

2.6.2.8 Tox oTkIIOYEHHS 3apsja — 3HAYCHUE TOKa 3apsna Ab, mpu CHWKCHUU HUXKE
KOTOPOTO MPOM30MAET OTKIIOUEHHE 3apsja WIH, eCIM CcTaaus 3apsnga bydep pasperieHa,
POU30UIET MEPEX0J] B CTAINI0 Oy(hepHOro 3apsa.

Hnsa Ab tuno GEL, AGM, FLOODED, UsrACID otkiatoueHue 3apsua Mpou30HAET U3
craguii ITocTosauabIl Tok min AGcopOuus. [{ns Ab tuma UsrLl otknrouenue 3apsiia npou3onaer
u3 mo0oii ctaauu 3apsna, 3a uckimodenueM ctaauu bydep. dns Ab tuma USITRAC 3nauenue

napaMeTpa He aKTyaJbHO.

2.6.2.9 HanpsikeHne BO300OHOBIICHHS 3apsifa — 3HaYeHUE HanpsbkeHuss Ab, npu cHmKeHuu
HIDKE KOTOPOTO, MPOM30UAET aBTOMATHYECKOe BO30OHOBICHHE 3apsiia, €CIH IMpoLeaypa 3apsjaa
ObLIa 3aBEpIICHA WM TPOU30LIEN TIepexo1 B CTaiuio 3apsaaa bydep u 3apsa He ObUT BBIKITIOYCH.

[Tpruém, ecnmu 3apsim ObLT 3aBepII€H, BO30OHOBJIICHHWE 3apsiia HA4YHETCS C TIEPBOM
paspeménnoii cranuu. Ecim npounsomén nepexon Ha cranuio 3apsina bydep, mpu Bo3oOHOBICHHH
3apsga cranus Jlecynbgaranus (ecnu oHa paspelieHa), OyJeT MpOUTrHOPUpPOBaHa (aKTyalbHO IS
tunoB Ab GEL, AGM, FLOODED, UsrACID).

2.6.2.10 VYnpasieHue BbIXOJaMH JAa€T BO3MOXHOCTb HACTPOUTH CUTYallUH, IIPU
KOTOPBIX MPUOOP MOXKET 3aMKHYTh / Pa30MKHYTh IporpamMmupyembie «Bwixon 1» u «Bbixon 2».
[Tporpammupyemble  Bbixombl Moryr ObITh  3aJ€CTBOBaHBI AJIS  YIpaBlI€HHUS JIPYTMMHU
yCTpOHCTBaMU (MHBEPTOPAaMH, UCTOUHUKOM OecrepeO0iHOro MuTaHus, COJIHEYHbIMU / BETPOBBIMU
WIN JPYTUMHM KOHTPOJUIEpaMH 3apsiia ¥ T.I.) Ui IOCTPOSHMS BHEIIHEH CUTHATU3alMi KOHTPOJIS
coctosiHus 3apsaa. s ynpasnenus [IporpammupyemMbiMu BbIxogamu TOCTYIHBI COOBITHS, B
COOTBETCTBHH ¢ Tabnuuei 14.

Tabnuma 14

HcTounuk ynpasieHUs Crioco6 ympaBiieHUs JlononHUTENBHO

He ynpasnsercs - -

3amMbikaHue / pa3MbIKaHHUE
P [Ipsimoe / UTuBepcHoe -
Bxon 1
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WcTounuk ynpaBieHus Crnioco0 ympaBieHus JlononHUTENBHO

3aMbIKaHue / Ppa3sMbIKaHHEC

Bxox 2 [Ipsimoe / MBepcHOE -

3ambIkaHKe / pa3MbIKaHHE
[Ipsimoe / uBepcHOE -

Bxoxn 3

HaIPSKEHUE CEeTU HUXKE
HOPMBI,

Hanpsioxenue cetu [Ipsimoe / uBepcHOE HanpsHKEHUE CETH BBIIIIE
HOPMBI,
HaIlpsKEHUE CETU B HOPME
HanpspkeHue Ab BeIme / HUKe

Hanpsioxenue Ab [Ipsimoe / MaBepcHOE
YCTaHOBJIEHHOI'O 3HAYEHUS
BpeMs 3apsijia BhILIE / HUKE

Bpewms 3apsna [Tpsimoe / mHBEpCHOE

YCTAaHOBJICHHOI'O 3HAYCHUW A

BHUMAHME! Vnpasnenue curnaibHbiMu Bxojnamu («IIporpammupyemsiii Bxoa 1 — 3»)
paspemraercsi TOJBKO C IMOMOMIBIO 3aMBIKaHUS / Pa3MBIKaHUS BHEIIHUM CYXHM KOHTAKTOM (T.e.

peJjie, ONTPOHOM, KHONKO#, TYMOJIEPOM, KJIABMIIHLIM BBIKJIKYATENdEeM M T.1.). Ha KoHTakTax

KJIEMMBI CUTHAJIbHBIX BXOJIOB MEXKY «+» U «-» MPUCYTCTBYET HANMPSIKEHUE, B JUana3oHne ot 12 o
15 B. Harpy3ouHas crocOOHOCTh KaXK/I0TO KaHajla CUTHAJIBHOT'O BXOZa IO TOKY (BBIXOJIHOH TOK
MEX/y KOHTaKTaMHU KIEMMbI «+» U «-») OrpaHUYEH BHYTPEHHUM PE3UCTOPOM U COCTABIIAET HE
Oonee
3 MA.

IIpsmoe ympasienune IIporpammupyeMbiM Bpixogom o3Ha4aer, 4ToO A0 HACTYIUICHUS
BbIOpaHHOTO ycnoBus «Bbeixox 1» unu «Bbeixon 2» Oyzaer HaxoauTbes B Pa30MKHYTOM COCTOSIHUU.
IIpn HacTymienuu BblOpaHHOro ycioBusl «Beixon 1» mnmm «Beixon 2» mepeiiner B 3aMKHYTOE
COCTOSIHHE.

WNuBepcHoe ympasienue [IporpammupyeMbiM BbIXOIOM 0O3HayaeT, 4To 10 HACTYIUICHUS
BbIOpaHHOTO ycnoBus «Bbixox 1» umu «Beixoa 2» Oyner HaxoIuThCs B 3aMKHYTOM COCTOSIHUU.
IIpu Hactymienuun BbiOpaHHOTO ycioBus «Bbixox 1» unm «Bbeixox 2» mepeiiner B PazomkHyTOe
COCTOSIHHE.

[Tocne BKIIOYEHHS BXOJIHOTO aBTOMATHUECKOro BhIKItouaTens «Brixon 1» nmmn «Beixox 2»
OyZeT HaxoIUThCS B COCTOSIHUM Pa3oMKHYT 10 MOMEHTa, MOKa HE MPOU30UIET MHHUIIMATU3AIUL
MHUKPOIIPOIIecCCopa M MEPBUYHOE U3MEPEHHE BCeX mapameTpoB (He 6osee 10 cek.).

v.2.8 14.11.2022 ( IIIBISOHTQKI 64



3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO 110 OKCIIJIYATALLUU

2.6.2.11 [lutanue or Ab ompenenser BO3MOXHOCTh OOECICUYUTh BPEMEHHOE ITUTaHHE
npubopa oT mojakitoueHHOW AB. DTo MOXeT oka3aThCsl IMOJIE3HBIM, HapUMEp, IJIA MPOCMOTpa
nHpopmanuu 06 omuoKax B padore 3VY.

s ynpasnenust nutanueM oT Ab HeoOxoaumo ycraHoBUTh Paspemnienue nutanus ot Ab u
Bpewmsi, B TeueHne koToporo odecrneunBaeTcs NuTaHue.

*@yHkius nutanus oT Ab onpenensiercs Bo3MoxHOCTIMA 3Y | JOCTYIHA I H3MEHEHUS

B T€X Ciy4asXx, eciid 3Y MOoANep>KUBAET ATY BO3MOXKHOCTb.

2.6.2.12 Ommbku mepe3amycka 3apsa OOECIEYHBAIOT BO3MOXHOCTh ABTOMATHUYECKOTO
BO300OHOBIICHUS 3apsi/ia MPU BOSHUKHOBEHUH OMMOOK GyHKIMOoHHpoBaHUs 3Y (Tabmuma 15). Ecnu
nepe3anyck 3apsa NPy BO3HUKHOBEHHM OINMOKHM pa3peméH, TO Imociie e€ MpOonajaHus 3apsi
HAa4YHETCS C TIEPBOM pa3peméHHoN cTaauu 3apsaa. Ecim mepe3arryck 3apsjia mo omuoOKe 3amperiéH,
TO JUTSI TIepe3aIrycKa 3apsja mociie IpornaaHus OIUOKH HEOOX0IUMO €ro Iepe3anyCTUTh BPyYHYIO
OTKJTIOYHB, @ MOTOM BKJIFOYHB 3apsij ¢ KHOIKMA Ha JIMIIEBOW maHenu 3Y WM 10 KOMaHJE C IyJbTa
ynpasnenus [1Y2/TIO_SibMonitor_v1, eciu TakoBasi BO3SMOKHOCTh Pa3pellicHa.

Tabnuua 15.

Ommbka Onucanue ommoOKu

Hanp.Bx.ceTu,oTKa OTkiIr0YeHNEe HaPSHKEHUs BXOIHOM NMUTAIOLIEHN ceTn

Hanp.sx.cetTu<>npm HanpskeHne BXOAHOM nuTaromeil ceTu MeHble/00bIie
HOPMBI

Hanp.noct.Toka<upm HanpsbkeHue 1ieny NoCTOSHHOTO TOKA HUXKE HOPMBbI

ADb oTkimroueHa Otxmouenue Ab

Hanp.npenszap.Ab<up Hanpspkenune nenu npeazapsana Ab Huxe HOpMbI

Hanp.Ab<>ycraBkn Hanpsoxenne Ab HE COOTBETCTBYET yCTaBKe

Heucn.nar.temn.Ab HeucnpasHocTs naTtuynka temnepatypsl Ab

Temn.Ab<HOpMBI Temneparypa Ab HuXe HOpMBI

Temn.AB>HopMbI Temneparypa Ab Bbllie HOpMBI

Hewncn.sayTp.TemMn HeucnpaBHOCTh OJHOTO WM 00OUX TaTYMKOB
BHYTpEHHel Temmnepatypsl 3Y

Heucn.suytp.Temmn1 Pa3HocTh moka3zaHuii TeMIiepaTyp JaTYMKOB BHYTPEHHEN
TeMneparypbl 3V BbIllIE HOPMBI

Bnytp.neperpes Buytpennuii neperpes

2.6.2.13 YmpaBieHue 3apaaoM OOECHeurBaeT BO3MOXKHOCTH YIPABICHUS 3apsioM C
KHOIIKH, PACIOJIOKEHHON Ha JHIeBOW maHenu 3Y W/WiIM Mo KOMaH[e ¢ MyabTa yrpasienus [1Y?2
wm yepe3 [1O SibMonitor_1 X. Bo3MoxxHble BapHaHThl CIOCOOOB YIIPaBICHHS 3apsIoM
npuBeeHbI B Tabmuie 16.
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Tabnuna 16.
Crnioco6 yrpaBieHuUs Onucanue [Ipumeuanue
3apsAoM
ArnmnapatHo BxiroueHune u BBIKIIIOUEHUE 3apsiia
OCYILIECTBIISIETCS C BBIKIIIOUATENS Ha JINLIEBOI
naHenu 3Y.
Komanzs! ynpasnenus 3apsaom ¢ [TY?2
UTHOPHUPYIOTCS.
ArmaparHo ¢ BxuroueHue u BBIKIIIOUEHUE 3apsiia
POrpaMMHBIM OCYILIECTBIISICTCS C BBIKIIIOUATENIs Ha JINLEBOM
OTKJIFOUEHUEM nanenu 3Y.
AJNbTEpHATUBHO BBIKJIIOUEHHUE 3apsi/ia BO3MOXKHO
o komanje ¢ [1Y?2.
IIporpammuo Bxirouenue u BBIKIIIOUEHHUE 3apsa
ocymiecTBisieTcs: mo komaunze ¢ [1Y2.
BxuroueHue 1 BBIKITIOUEHHE 3apsia C
BBIKJIIOUYATENs Ha JIMLEBOM naHenu 3Y
UTHOPHUPYETCS.
[Tporpammuo ¢ Bxurouenue u BBIKIIIOUEHUE 3apsiia
anmnapaTHbIM ocylecTBiseTcs no komauzue ¢ [1Y2.
OTKJIFOUEHUEM ANBTEpHATUBHO BBIKJIIOUEHHE 3aps]1a BO3MOKHO
OT BBIKJIIOYATENIsl Ha JTMLEBOM nanenu 3Y.
Komb6unupoBaHo Bxirouenune u BBIKIIFOUEHHE 3apsioM YcraHoBIEH 11O
OCYIIIECTBIISIETCS] PABHO3HAYHO OT BBIKJIIOUYATENS | YMOJIYAHHUIO
Ha JMieBoH nagenu 3Y u mo komauae ot [1Y?2.
2.6.2.14 CocTosiHUE CHUTHAJBHBIX BXOJIOB — HPOCMOTP HMH(POPMALUU O COCTOSHUHU

CUTHAJIBHBIX BXOI0B.

2.6.2.15 Hactpoiiku cBsizu — HacTpoiiku uHTepdeiica RS-485 nng obmeHa c Bexymum
ycrpoiictBoM. HazHaueHne HacTpoek cBsi3u CHOAMIEp aHajIOrMyHO HacTporkam cBsi3u [1Y2.

2.6.2.16 Bxoapl ympasnenus. OOecriednBaeT BO3MOXKHOCTh MPOCMOTpa WHGOPMAIUU O
COCTOSIHUM (Pa30MKHYT/3aMKHYT) BXOTHBIX/BBIXOHBIX KOHTAKTHBIX CUTHAJIOB.
ObecrieueHa BO3MOXKHOCTb MTPOCMOTPA COCTOSIHHSI CTIEAYIOIINX CUTHAJIOB!

— Bx0A 1;
— BX0J 2 (3apsi/1 MOHMKEHHBIM TOKOM);

— Bx0j 3 (pa3pemieHue 3apsa);
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— yIpaBJIEHHE 3apsA0M (COCTOSIHME KHOIIKM YIPaBIEHUS 3apsiioM Ha JuleBoi naHenu 3VY);
— pene BbIxona 1;
— pelie BbIXoJ1a 2;

— PCJIC IIUTaHus.

2.6.2.17 3apspxkeHHast EMKOCTh — KOJIMYECTBO JIEKTPUUYECKOTO TOKA, MpoaEHHOTo yepe3 Ab
3a Bpems 3apsiga (AMIep - 4achl).
JlocTynHBI TpU CUETUHMKA 3aPSKEHHON EMKOCTH
— CceaHC — 3a BpeMs [I0CJIEJHEN NpoLelyphl 3aps/ia;
— cyMMa — 3a Bc€ Bpems paboTsl 3Y;
— TI0JIB30BaTENb — 3HAUEHHUE C MOMEHTA MOCieIHero copoca.
3HavyeHre CUETUYMKA 32 «CeaHc» cOpachIBaeTCs B MOMEHT Havaja HOBOH MPOLEAYPHI 3apsa.
Ecnu B mpouecce 3apsiia npou3onaET OTKIOYeHHE nuTaHus cetu ~ 220 B, 3HaueHue ceaHcoBoro
cuéTunka OyzeT TaKxe COPOIICHO.
3HaueHue CYETUYMKA «CyMMa» CUYUTAaeTcd B TEYEHHE BCEro BPEMEHHM pabOTbl U OHO
COXpaHsieTcd B DJHeproHe3aBucumMon mnamsaTH. llepmon coxpaHeHuss 3HaueHus CcyéTyvKa B
SHEPrOHE3aBUCUMON MaMSATH COCTaBJISIET MATh MUHYT. JlONOJHUTENbHO, 3HAUY€HHUE CUETYMKA
COXpPaHsIETCSd B MOMEHT 3aBEpIICHUsI Mpolenypsl 3apsiaa. COpoc 3HaUE€HUS CyMMApHOro CUETYMKA
HE IPETyCMOTPEH.
3HaueHue Cy€TYMKa «IO0JIb30BATENbY BEAETCS aHAJOTMYHO CYMMapHOMY CYETUHKY, HO
IIPEIOCTaBIIEHA BO3MOXHOCTh JJisi cOpoca 3HaueHUs AToro cuéruyrka. COpoc 3HaUeHUs CUETUMKA
«TOJTB30BATENbY) MOXKET OBITh OCYIIECTBICHA KOPOTKMM HaxkatneM kHormku BBOJl B oxHe

MPOCMOTpA 3HAYCHUS CUETUMKA 3aPSHKEHHON EMKOCTH.

2.6.2.18 XXypnan ommbok — mpocMoTp uH(popMauu 00 OmMMOKaX M MPEAYHpexKITCHUsIX B
niporiecce pabotel 3Y. B xxypHase ommbOok coxpansercs uHpopmaiusa o mocieaHux 256 ommobkax
U TIPEIYTPEKICHUSX.

BHUMAHME! 17151 KOppeKTHON 3alMCH TaHHBIX B JKYpHaJ OIIMOOK JOJKHBI ObITh YCTaHOBJICHBI
JlaTa ¥ BpeMsl Ha IyJIbTe.

2.6.2.19 Bepcus [10 — npocMoTp Bepcuu nporpaMMHoro obecriedenus 3Y.
2.6.3 PerymupoBka / mpocMOTp HACTPOEK MpUOOpa.

BHUMAHMUME! [Ilepen TemM Kak yCTaHOBUTb [apaMeTpbl 3apsia, BHHUMATEIbHO
O3HAaKOMbTECh C TEXHHUYECKOW JOKyMeHTalue 3apsikaemModl AB u BbIOepuTe ONTUMAaIbHbBIE
HacTpoiiku. He mnpaBuibHBIA BBIOOp CTaaui, TOKa, HANpsHKEHUS W BPEMEHH 3apsiaa MOXKET

noBpeauTh Ab 1 COKpaTUTh CPOK €€ CITyKOBbI.

2.6.3.1 Homunansroe Hanpspkenne Ab (pucyHok 37).
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Jns yctaHOoBKM HOMHHanbHOro HampsbkeHuss Ab BwiOepere myHkT meHto CUBAMIIEP--
>3apsanHoe ycrporctBo-->bartapes-->Hanpsikenune Ab. Haxmvute kHonky BBOJ. [lpu momomu
kHormok BBEPX/BHI3 ycranoBute »xenaemoe 3HaueHUE. BBIOJHUTE KOPOTKOE Ha)KaTHE KHOIKH
BBO/I nnsa coxpaHeHusi HOBOTO 3HAYEHUS.

BHUMAHME! [Ipu nsMeHeHMH HOMUHAJIBHOTO HANpspKeHHs ¥ Thna Ab OynyT 3arpykeHbl
HACTPOMKHU MO YMOJIYaHHUIO, COOTBETCTBYIONIME BhiOpaHHOMY Tuily Ab. He momyckaercst usmeHsTh
OCHOBHBIC HAcCTpOoWKu Ab (HOMHHAJIBHOE HampsDKeHWE, TUM U €MKOCTh ADB) mpu BKIFOYECHHOM
3apsje.

HAMNPAXEHNE Ab

128

OTtmeHa-ESC

Pucynok 37 — HomunansHoe Hanpspokenue Ab

2.6.3.2 Tun Ab (pucynoxk 38).

s ycranoBku tuna Ab BeiOoepere nyHKT MeHro CUBAMIIEP-->3apsinoe ycTpoiicTBo--
>barapes-->Tun Ab. Haxxmure kHonky BBO/I. ITpu nomomu kHonoxk BBEPX/BHUM3 ycranosure
KellaeMoe 3HaueHue. Brimonnure kopoTkoe Haxkatue kHonku BBOJI nns coxpaHeHuss HOBOTO
3HAYEHUS.

TV Ab

GEL

OtmeHa-ESC
Pucynox 38 — Tun Ab

2.6.3.3 Emxocts AB (pucyHok 39).
Jns ycranoBku tuna Ab Beibepere myHkT MeHio CUBAMIIEP-->3apsinoe ycTpoiicTBo--
>Barapes-->Emkocts AB. Haxmure knonky BBOJI. Ilpu nomomu knomox BBEPX/BHM3
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YCTAHOBHTE KeJlaeMoe 3HaueHue. BeimonHuTe kopotkoe Haxatue kHonku BBO/I nyist coxpanenus
HOBOI'O 3HAYEHUS.

I[Ipumeuanue — napamerp EMkocts Ab noctynen tonbko st Ab tuna «CTAHIAPT»
GEL, AGM wm FLOODED. C nomomsto mapamerpa EMxocts Ab onpenensiercs Tok 3apsiga Ab
Ha Kaxo# ctaauu (cMm. 1.2.2).

EMKOCTb Ab
800
S50A™Y
50
OtmeHa-ESC
Pucynok 39 — Emxocts AB

2.6.3.4 Craauu 3apsna (pucynku 40-44).
Bribepere nynkt meHio CUBAMIIEP-->3apsianoe yctpoiictBo-->Craanu. B 3aBucumoctu
ot tuna Ab noctynen paznuyHbiii Habop craawii. bonee moapodHO cMoTpH 1.1I. 2.6.2.2-2.6.2.6.

CTAONN

1.0ecynbpataums |
2.Ctapt

3.bydep

Hasag-ESC
Pucynok 40 — Craguu it Ab tumma GEL u AGM

CTALOVIV
1.Jecynbataums |

2.Ctapt

3.bydep
4 BblpaBH. 3apsg

Hasan-ESC
Pucynok 41 — Craguu it Ab turmra FLOODED
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CTALVI
1.lecynbcparaums

2.[NnaBHbIN cTapT
3.MMoCTOAHHBIN TOK
4.Abcopbums
5.AHanun3
6.Bbydep
7.BblpaBH. 3apsaa
Hasan-ESC

Pucynoxk 42 — Craguu myist Ab tuna UsrACID

CTAOMNN

1.0OcHoBHOW 3apsan

2.OunHanbHLIN 3apsag
3.byhep

Hasag-ESC

Pucynok 43 — Craguu qyist Ab tumna

CTAOVIV
1.0cHoBHOM 3apsny

2.3apsag NOHWK.TOKOM
3.bydep

Hasag-ESC
Pucynok 44 — Ctraguu qyist Ab tumna UsrLI

BHUMAHMUME! [Ilepen TemM Kak yCTaHOBUTh [apaMeTpbl 3apsga, BHHUMATEIbHO
O3HAaKOMbTECh C TEXHUYECKOW JOKyMeHTaluen 3apsikaeMod AbB UM BblOepuTe ONTUMaJIbHbBIE
HacTpoiiku. He mnpaBuibHBIA BBIOOp CTaaui, TOKa, HaNpsHKEHUS W BPEMEHHM 3apsiia MOXKET
noBpeauTh Ab 1 COKpaTUTh CPOK €€ CITykKOBbI.

Jlns perynupoBKHM MapaMeTpoB CTaJAMi 3apsaa HEoOXOOUMO BOMTH B MOAMEHIO KayKIOM
CTaJluu, BHIOpATH KelaeMblil mapaMmerp, HaxkaTh kHONKy BBO/I un ycTaHOBUTH kelnaeMoe 3HaueHue
napamerpa. /[ coxpaHeHuss HOBOro 3Ha4Y€HHUs MapaMeTpa He0OXOAMMO KOPOTKO Ha)aTh KHOIIKY
BBOJ[ (cm. pucynku 45 +51). bomee mnoapoOHyr0 HHPOPMAIMIO O CTaausxX 3apsaaa
HACTparWBaeMbIX MTapaMeTPOB pa3au4HbIX TUNIOB Ab cmoTpu 2.6.2.1.
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PA3PELIEHNE

3anpeuieHa

OTtmeHa-ESC

Pucynok 45 — Pazpeienue craguu

TOK CTAOMN
80,00

1,00A

1,00

OTtmeHa-ESC

Pucynok 46 — Tok crajauu

HANPA>XXEHWE CTAOUU
17,00

14,70B

10,00

OTtmeHa-ESC

Pucynox 47 — HanpsbxkeHue ctaauu

BPEMA CTAONN
01.00:00

00.12:00

00.00:10

OtmeHa-ESC
Pucynox 48 — Bpems
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KO3®. TEPMOKOMIMEHCALINA

+0
-24mB/°C
OtmeHa-ESC =

Pucynok 49 — KoapummeHT TepMoKOMITeHCAITUN

BPEMA NUMIMYINBLCA
01.20

00.30

00.15

Otmena-ESC

Pucynok 50 — Bpemst ummynbca ctaauu

BPEMA MAY3bl
04.00

01.30

00.15

Otmena-ESC

Pucynok 51 — Bpewms nay3sl ctagquu

2.6.3.5 PerymupoBka temrieparypsl 3apsga aius Oarapeit Tuma GEL, AGM, FLOODED,
UsrACID, UsrTRAC, UsrLlI.

Boibepere nyHkr wmeHio CUBAMIIEP-->3apsnnoe ycTpoiicTBo-->/l0ononHUTEIHHO--
>Temneparypa 3apsja. YCTaHOBUTE KypcOop B MO3HMIMHU CTPOKH, COOTBETCTBYIOLIEH Mapamerpy,
3HaYeHUE KOTOpPOro Xorute wusMeHuTh. Haxmute kHomky BBOJI. [lpm nomomu KHOMOK
BBEPX/BHU3 ycranoBute xemaemoe 3HAYEHUE TeMImeparypbl W Haxxmute KHonky BBOJ[ mis
COXpaHEHHUs HOBOTO 3Ha4eHus (puc. 52).
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[ H [ 3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.

TEMI. 3APAOA MVUHUMYM

TEMIM. 3APAOA MAKCMYM

+10,0 +50,0
+0,0°C +40,0°C
-10,0 +30,0

OTtmeHa-ESC

OTtmeHa-ESC

Pucynok 52 — MunumanpHas 1 MakCUMallbHasi TeMIepaTypa

2.6.3.6 Tox otkmmroueHus 3apsna (puc. 53).

Bri6epere nynkt mento CUBAMIIEP-->3apsanoe ycrpoiictBo-->/lononaurensHo-->Tok
otkimoueHus 3apsaa. Haxmure kuonky BBO/I u mpu nomonu kHonmok BBEPX/BHU3 BriGepere
KeJlaeMoe 3HaueHue napaMmerpa. Beimosnute kopotkoe Haxkarue kHonku BBO/I s coxpanenust

HOBOT'O 3HAYCHU .

TOK OTKITKOHEHWA 3APALOA
4,00

1,00A

1,00

OTtmeHa-ESC

Pucynok 53 — Tok oTk;Ir04eHHS 3apsaa

2.6.3.7 Hampspkenune Bo300HOBIEHHS 3apsiaa (puc. 54).

Boibeper nynkr MeHo CHUBAMIIEP-->3apsnnoe  ycrpoicTBo-->/]onoaHUTENBHO--
>Hamnpsokenne Bo3oOHOBIeHUs: 3apsana. Haxwmwure kHonmky BBOJI um mpu mnoMomu KHOIOK
BBEPX/BHU3 BriOepeTe xenaeMoe 3HaU€HHE NapaMeTpa. BhINoIHUTE KOPOTKOE Ha)KaTUEe KHOIKU
BBO/] a5is coxpaHeHusi HOBOTO 3HAYCHHUSI.
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HAMP. BO3OBH. 3APAOA
12,50

10,50B

9,50

OTtmeHa-ESC

Pucynok 54 — Hanpspxenne Bo300HOBIICHHS 3apsiaa

2.6.3.8 VYmpamieHue nporpaMMHpyeMbIMHU Bbixogamu «Beixon 1» u «Beixon 2» (puc. 55).
Boibeper nynkt MeHo CHUBAMIIEP-->3apsnnoe  ycTpoicTBO-->/]0MOIHUTENBHO--
>VYmpaBieHue BbIxoJgamu. J{s perynTupoBKH HEOOXOAMMO BOWTH B MOJAMEHIO COOTBETCTBYIOLIETO
BbIxoza «Beixox 1» unu «Beixon 2».
Jnst ynpaBneHus: BBIXO/AaMU JOCTYITHBI TP MapamMeTpa:
— HCTOYHHK YyIPaBJICHUS;
— ympasieHue (crnocod ynpaBieHus);
— JIONOJIHUTEINBHBIN mapameTp.
bonee monpo6HO cMoTpu MyHKT 2.6.2.10.
YcTaHoBHTE 3HaUEHUE KAXKAOTO U3 PEryIMPOBOYHBIX TAPAMETPOB B 3aBUCUMOCTH OT BaIlIUX
noxxkenanuil. J{ns mpumepa, Ha pUCYHKE 55 TpHBeleHAa HACTPOWKA YMPABICHHUS BBIXOJOM IO
HanpspkeHuo Ab.

NCTOYHNK YTPABIEHWA YIMPABINEHNE

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 Ilurtanue ot Ab (puc. 56). Hactpoiika gqoctynHa He 11 Bcex Moaupukanuii 3.

Breibepere nynkr Menio CHUBAMIIEP-->3apsanoe  ycTpolcTBO-->/[0NOJIHUTEIBEHO--
>[Iutanue ot Ab. Ecnu onmust He gocTynHa, Ha 3KpaH OyJeT BhIBEACHO cooOmeHne «DyHKIUsI He
MOAJICPKUBACTCA». YCTAHOBUTE 3HAUYEHHME KAXJOr0 M3 PEryJUpPOBOYHBIX MapamMeTpoB B

3aBHCHUMOCTH OT BallIMX IOKECIaHMI.

PA3PELL. MMTAHUA OT AB BPEMA MITAHNA OT Ab
00.30
Pa3peLueHo 00.10
00.00
OtmeHa-ESC OTtmeHa-ESC

Pucynok 56 — Ilutanue ot Ab

2.6.3.10 Ommbku nepe3amnycka 3apsiaa (puc. 57).
Boibepere nynkr wmenio CUBAMIIEP-->3apsnnoe  ycTtpoiicTBo-->/lononHuTenbHo--

>0Omubku nepesamycka 3apsaga. Haxmure kaonky BBO/I. [1pu nmomomu kxonku BJIEBO cHumute
TaJI0YKA B JKEJIAeMbIX MyHKTax MeHio, npu nomouu kHonku BIIPABO ycraHoBuTe rajgouku B
KeJNaeMbIX NyHKTaX MEHI0. BpimonHute kopoTkoe Hakatne kHonku BBOJ nns coxpaneHus

HOBOT'0 3HaUEHUs apaMeTpa.

OLWNBKW MEPESATr. 3APAOA

1.Hanp.Bx.ceTn,oTkn
2.Hanp.Bx.ceTu<>Hpm
3.Hanp.noct.Toka<Hpm
4.Ab oTkntoyeHa
5.Hanp.npen3ap.AB<Hp
Hazag-ESC

Pucynoxk 57 — Ommbku nepesarycka 3apsijia

FEEER

2.6.3.11 Ympasienue 3apsjaom (puc. 58).
Boibepere nynkr wmenio CUBAMIIEP-->3apsnnoe ycTtpoiicTBo-->/lononHuTenbHo--

>Vnpasnenue 3apsgoM. Haxwmwure kxnonky BBOJl um npu momoum knomok BBEPX/BHU3
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BBIOEpETE JKellaeMoe 3HA4YeHHE IapameTpa. BeimoiHuTe KOpoTKoe Hakarthe kHonmku BBOJI mns
COXpPaHEHHUS HOBOT'O 3HAYCHUSI.

YNPABINEHWE 3APAOOM

KomOuHmnpoBaHo

OTtmeHa-ESC

Pucynok 58 — Ynpasnenue 3apsagom

2.6.3.12 Hactpoiiku cBsi3u. Hactpoliku cBsizu 3Y BBIMOIHSIOTCS aHATOTMYHO HACTPOHKaM
cBsizu [1Y2.

2.6.3.13 Bxoas! ynpasienus (puc. 59).

Bribepere mnynkr meHio CHUBAMIIEP-->U3mepenuns-->Bxoapl ynpaeinenus. B stom
peXuMe JOCTyIIHa BO3MOYKHOCTb IIPOCMOTPA COCTOSIHHUSI CHUTHAJIBHBIX BXOJOM M BBIXOJOB
ynpasieHus. Ecim ramouka ycTaHOBJIEHA, 3TO 3HAYUT BXOJA 3aMKHYT. COOTBETCTBEHHO, €CIH
rajoyka cOpoleHa, CUrHaJIbHbIN BXOJl Pa30MKHYT.

BXOAbl YMNPABJIEHUA

1.Bxoa1
2.Bxoa2(lMNoH.Tok)
3.Bxon3(Pasp.3ap)
4.¥YnpasrneHue 3apsaom
5.Pene Bbixoga 1
6.Pene Bbixoaa 2
7.Pene nutaHus
Has3ag-ESC

Pucynok 59 — Bxoner ynpaBneHus

BEREER<

2.6.3.14 3apspxenHas EéMKocThb (puc. 60).
Bribepere nmynkt menro CUBAMIIEP-->U3mepenus-->3apsiokeHHas EMKOCTb. Y CTAHOBUTE
KypCcop B IO3MIMM CTPOKH, 3HAYEHHE KOTOPOM COOTBETCTBYET KEIAEMOMY M HA)KMHTE KHOIIKY

BBO/I. Ha rpaduyeckom wuHAMKaTope OyneT OTOOpPaKEHO 3HAYEHWE CUETYMKA 3apsDKEeHHOU
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émkoctu. J{ns mpumepa, Ha pucynke 60 mpuBeleHO 3HAYEHHE CUYETYMKA 3apSHKEHHONW EMKOCTHU
[TOJIb3OBATEJIb.

3AP. EMKOCTb, NOJ1b30OB.

123,456A™

Hazag-ESC

Pucynox 60 — 3nauenue cuérunka 3apspkennoi émkoctu [IOJIb3OBATEJIb

s copoca 3nauenus cuéruuka 3apsokeHHon émkoct [IOJIb3OBATEJIb HaxkMuTe KHOTIKY
BBO/I. Ha rpaduyeckom nnaukarope Oyaer oToOpaxkeHo cooOrieHne «Bbl yBepeHbl, UTO XOTHTE
BBHITIOJTHUTH BBIOpPAHHYIO KOMaHay». J{Jisi BBIMOTHEHHUs] KOMaHbl cOpoca HaxmuTe kHonky BBO/I.
Jlns otkaza — Haxxmute kHonky HA3AL.

2.6.3.15 XKypuan ommbok (puc. 61).

Bribepere nynkr meHto CUBAMIIEP-->)XypHan omubok, Haxxmute kHonky BBOJI. Ha
rpaduueckoM HMHAMKAaTOpe Oylner oOoTOOpakeHO COOOLIeHHe C ONUCaHMEeM IOCiIeAHen
OoOHapyKeHHOH OLIMOKM ¢ yKa3aHMEM JaThl U BPEeMEHH, Korja oHa Obuia oOHapykeHa. B crtpoke
3aroJoBKa OKHa OyJeT 0ToOpakEH HOMep TeKylled OMMOKH U KOJINYECTBO OLUIMOOK, COXpaHEHHBIX
B XKypHaJle.

Jis mponucThiBaHUA K Oojiee paHHUM OIIMOKaM HEOOXOIMMO KPAaTKOBPEMEHHO HaXaTb
kHonky BJIEBO. [lyns mponucThiBaHUS K 60Jiee MO3IHUM 3alHCIM HEOOXOAUMO KPaTKOBPEMEHHO
Haxarb kHonky BITPABO.

Ecnu B )xypHasne omnmOoK HET HU OJTHOM 3amucH, To OyZeT BeIBeAeHO cooduieHne «KypHan
OLIMOOK ITyCT».

KYPHAI OWWNBOK 105/105

22.04.2019 TIH 09:57.08
Koa owmnbku 001

Hatunk Temnepatypbl Ab
OTKIHOYEH

Hasan-ESC
Pucynok 61 — XKypnan aBapuit
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2.6.3.16 Bepcus 10 (puc. 62).

Jns mpocmotpa uHpopmaruu o0 ycrpoiictBe BoiOepeTe myHKT MeHro CUBAMIIEP-->006
ycrporictBe-->Bepcus [10. Haxvure kaonnky BBO/I. Ha skpane Oyaer otoOpaxkeHa uHboOpMarus
0 BEepCUU MporpaMMHoro odecrneyenus 3Y.

BEPCUA MO

3.10.64.1

Hasan-ESC
Pucynok 62 — Bepcus 110

2.7 Ommbku u mpexynpexaeHus (puc. 63).

[TyneT ynpasnenus IV 2 pacno3Ha€r u mokasbpiBaeT ABa BHJa HewcrnpaBHOCTEW. llepBblit
BUJ — OIIMOKH, MPU KOTOPBIX IPOLECC 3apsaa HEMEIUICHHO OTKIIIOYAeTCs M HE MOXKET OBbITh
OPOJOIDKEH 1O TeX TMOop, TOoKa He OyleT ycTpaHeHa MpuYuHa OmuoOku. Bropoit Bug —
MIPEeNYNPERKACHUS, IPU KOTOPBIX IPOLECC 3apsi/ia HE OTKIIIOYAETCS.

K omubkam OTHOCATCS KPUTUYECKHWE HEUCIPABHOCTH MWJIM HEINpaBWIbHAsg YCTAaHOBKA
HACTpOEK, Hampumep: neperpeB 3Y WM HENpaBWIbHAs YCTAHOBKA HOMUHAJIBHOTO HAINPSIKEHUS B
Hactpoiikax CubAmmep (Hampumep — Qaxrtuueckas Ab Ha 12 B, a B HacTpoiikax yCTaHOBIIEHO
HanpsbkeHue Ab 24 B nnu Hao60porT).

Ha nanHOM 3Tarne BbII€IEHO TPU KaTEropUu OUIMOOK:

— omuOKu cTapTa 3apsja;
— omuMOKY 3aBEepUICHUs 3aps/a;
—  OLIMOKH.

K ommbkam cTapTa 3apsiaa OTHOCSTCS OUIMOKH, IPU OOHAPYKEHUH KOTOPBIX 3apsii HE MOKET
ObITh BKIItOUEH. Hanpumep, HeMCIpaBHOCTh BHYTPEHHETO JaTYMKa U3MEPEHHsI TOKa 3apsa.

K ommbkam 3aBepiieHus 3apsaa OTHOCITCS OLIMOKH, KOTOpblE MOTYT OBITh OOHapy>KEHBI
TOJIBKO IIPH BKJIFOYEHHOM 3apsje. Hanpumep, BHyTpeHHss HEUCIIPAaBHOCTb.

OmubKamMy CUUTAIOTCS aBapUIHBIE CUTYAIH, KOTOPhIE MOTYT BO3HUKHYThH Ha JIIOOOM 3Tarne
¢bynkunonuposanus 3Y. Hanpumep, Ab He nokiroueHa Uil KpUTHYECKUil eperpeB mpudopa.

K npeaynpexiaeHuHsIM OTHOCATCS HEKPUTHYECKHME HEHMCIIPABHOCTH, HAIpUMeEp: He
MOJIKJIIOYEH AaTYUK TeMrneparypbl Ab i oH HeucnpaseH, WK 3Y IHarHOCTUPOBAT HEKPUTHUHBIN
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BHYTPEHHUH TEpPErpeB, 1O MPUYUHE BHICOKON TEMITEpaTyphbl OKPYXKAIOMIEH CPEIbl HIIA 3arpsi3HEHUS
CHCTEMBI OXJIAKICHUS.

Jl;1st TOTO, YTO YBUIETH OLIUOKY WJIM MPEAyNpekaeHrue (0 HAIWNYUE WHAMIHUPYET KPAacHBIN
cBeroBoil nHaukaTop Ha I1Y 2 u Ha JluneBoit nanenu 3Y) HeoOXxoaumo B okHe Pabouero pexnma
Haxxath kHonkKy BBEPX. Ha rpaduueckom mnankarope OyaeT oToOpaxeHO OKHO ¢ COOOIICHHEM O
THUIIE OLIMOKH U €€ OIHCaHHUE.

[IpocmoTp wuHpOpMAIMK IO BCEM KATErOpUsAM OIMMOOK OCYIIECTBISACTCS KOPOTKUMU
HaxxatusMu kHonok BJIEBO/BITPABO.

[IporpaMMHO mpeaycMOTpeHa BO3MOXKHOCTh cOpoca omubok kareropuu OmmoOKu
3aBepuieHus 3apsaa. Jins storo Heooxomaumo B okae OIIIMBKA 3ABEPIIEHUA 3APANIA Haxats

KHOIIKY @ IIpu stom Oyner BbIBeneHO cooOluieHne «Bbl yBepeHbI, UTO XOTHUTE BBINOJIHHUTH

BBIOpaHHYIO KOMaHIY». J{JIs1 BBITOTHEHHUSI KOMaH/IbI HEOOXOIMMO HaXaTh KHOIKY @, Ul OTKa3a
— xHonky HA3A/L.

OWWMBKA CTAPTA 3APAOA OLWMBKA
Kon owmnbkm 001 Koa owmnbku 010
HewncnpaBHOCTL LEenu nnu AB He nogknoveHa
Aatyvka M3aMepeHus Toka
3apsaga Ab
Hazag-ESC Hazag-ESC

OWWMBKA 3ABEPLLEH 3APAOA MNPEOYMNPEXOEHWE
Koa owmnbku 063 Koa owmnbku 008
BHyTpeHHAs Hencnpae- BHyTpeHHUI neperpes
HOCTb Nnpubopa npubopa (CHWXeHWe Toka

3apsga)

Hazag-ESC Hazag-ESC

Pucynok 63 — OmmOku u npeaynpexIeHus

Kogsl ommboxk, ungumnupyemsie [lynstom ynpasnenus [1Y2, npueaens! B Tabnumax 17 u
18.

Koner mpenynpexnenuit, unmuiupyembie [lynerom ympaenenust [1Y2, npuBeneHsl B
Tabaue 19.

2.7.1 Bo3MmoOXxHBIE HeHCIpaBHOCTH (ommOku) Kareropuun OmumOKM crapTra 3apsjaa

npuBeJeHbI B Tabmuie 17.
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Tabmuna 17.
S|
= N IIposiBnenue BepositHas mpuurHa Crioco0 ycTpaHeHus
S|
X F HEUCIIPAaBHOCTH HEUCIIPAaBHOCTH HEUCIIPaBHOCTH
o
001 | HeucnpaBHOCTH LCTIH 1 HampsbkeHue cMelieHrs Ha BXo/1e 1 PemoHT.

WJIN 1aTYUKa U3MEPEHUS
ToKa 3apsana Ab

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

3apsifia v CrocoObl UX YCTpaHEHUs MpuBeaeHBI B Tabmuie 18.

2.7.2 Bo3MmoxxHbIC HEHCTIPaBHOCTH (OmMOKHK) Kateropuii Ommoku u OmuOKku 3aBepricHUs

Taonuua 18
S
= & IIposiBnenue BeposiTHas npuunHa Crioco6 ycTpaHeHus
S
~ 5 HEHCIIPaBHOCTU HEHCIIPaBHOCTU HEHCIIPAaBHOCTH
]
001 | Hampsoxenune Ab He 1 Hampsxerne Ha Ab Bo Bpems 1 Y6enutscs B IETOCTHOCTH

COOTBETCTBYET
BEIOpaHHOH yCTaBKe

noaxiaroueHud 3Y HIDKE UIIH BBIIIE
auarna3oHa

(3,0+16,0) B nns1 12 B,

(12,0 = 33,0) B nns1 24 B,
(18,0 +~ 47,0) B st 36 B,
(24,0~ 67,0) B nna 48 B.

2 HeuncnpaBeH XryT U3MepeHus
HanpsokeHus Ab.

noakirouénuon Ab.

2 IIpoBepuTh LETOCTHOCTD
KIyTa U3MEPEHUS HATIPSDKCHUS

MaKCHMaJIbHO

JIOITyCTUMOM

002 | Temneparypa Ab Hixke | 1 Temmeparypa no natunky Ab Huxe | 1 3ameputs Temneparypy
MHUHHUMAJIBHO YCTAHOBJICHHOM. OKpy>Karolei cpesl.
AomycTnmon 2 Heucnpagen gatuuk temnepatypsl | 2 [IpoBEpUTH HENTOCTHOCTS

AB.* JaTYNKa TeMIepaTypsl U
MIPaBUIBHOCTH €T0
MOJIKITFOUEHHSL.
003 | Temneparypa Ab Beime | 1 Temneparypa no natunky Ab Beime | 1 3ameputs Temnepatypy

YCTaHOBJICHHOM.
2 Ab HencnpaBHa.

3 HeucnpaBeH gaT4vK TeMIIEpaTypsI
AB.*

OKpY>Karolleu cpepl.

2 YOeanThCsa B IEJIOCTHOCTH
noaxiroYénnoi Ab.

3 IIpoBepuTH METOCTHOCTH
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s
= &= IIposBeHme BepostHas mpuanHa Crioco6 ycTpaHeHus
S|
~ F HEUCTIPaBHOCTH HEUCTIPaBHOCTH HEUCTIPaBHOCTH
S)
JaTyrKa TeMIepaTypsl 1
MIPaBUIBHOCTB €TO
MTOIKITIOYEHUSI.
008 | BHyTpeHHWUIT Ieperpes 1 Okpyxaromiasi TeMIepaTypa 1 3ameputs TEeMHIEpaTypy
npudopa Bo3ayxa Boite 70 °C. OKpY>KaroIlei cpeapl.
2 3acopmiack cucteMa oxiaxaeHus. | 2 [Ipounctuts BeHTHIIATOP. * *
3 YMeHBIIHTH TOKA 3apsiga Ab.
009 | ObpaTHOE BKIIOUYCHUE 1 AB He npaBUIBHO MOJKITIOUCHA. 1 [Moaxmounts AB k 3Y B
Ab (mepermomtocoBka) 2 HencnpaBHOCTh KIyTa n3Meperus | COOTBETCTBHH €O CXEMOi
HanpspkeHust Ab. HOAKIIIOYCHUA.
2 IIpoBepuTh LETOCTHOCTD
KTyTa U3MEPEHUS HAMIPSDKEHUS
010 | Ab He moaxiOUEHA 1 HampsikeHne Ha kiieMMax 1 IIpoBepuTh MPaBUIIBHOCTD
noakiroueHust kK Ab mmke 3,0 B. nonxiaroueHus Ab k 3VY.
2. HencrnipaBHOCTB KryTa U3MepeHust | 2 YOeIuThCsl B IETIOCTHOCTH
HamnpsoxeHust Ab. MOAKITIOUYEHHBIX ADB.
3 IIpoBepuTH HETOCTHOCTh
KTyTa U3MEPEHUST HATIPSDKSHUS
016 | HeucmpaBHOCTB HewucnpaBen gaT4yuk TeMIiepatypsl Y06enuTscs B HCTIPaBHOCTH
Jatunka temneparypel | AB.* JaT4rKa TeMIIepPaTypsl *, MpH
Ab HEOOXOAUMOCTH 3aMEHUTD.
017 | HeucnpaBHOCTB HencrnpaseH naT4uk temMneparypbl PemoHT.
BHYTPEHHETO JTATYNKA BHYTPH MpudOpA.
TeMIIepaTypsl
032 | HanpsokeHue BXOJHOM 1 Hanpspxkenue cetu HIKe 1 [IpoBepuTh, BKIIIOUEHHE

(TruTaromei) ceTn HIKe
MUHHMAJTBHO

J0IYyCTUMOT'O 3HAYCHUA

A0IIyCTUMOI'O MUHUMAJIBHOT O
3HA4YCHMUA.

2 HencnpaBHOCTBH LIENTH U3MEPEHUS

CETEBOI'0 HAIIPAKCHUS.

BXOJHOT'O aBTOMAaTHYCCKOI'O

BBIKJIFOYATCIIA.

2 VI3mMepuTh HaNIpsHKEHUE B

PO3CTKE CETHU ITUTAHUA.

3 ITociie BOCCTaHOBJICHMS
HOHYCTI/IMOI'O 3HAYCHUA
HaIPsDKEHUS, IPOLIECC 3apsiaa
HAYHETCS aBTOMATHYECKHU.
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S
= &= IIposBeHme BepostHas mpuanHa Crioco6 ycTpaHeHus
S
~ 5 HEHUCIIPAaBHOCTHU HEHUCIIPAaBHOCTU HEHCIIPAaBHOCTH
S}
4 PeMOHT.

033 | Hanpskenue BXOIHOM 1 HampsokeHue ceTd BbIie 1 I[IpoBepuTh, BKIIIOUCHHE
(nuTaromeit) ceTy BhIIE | JOMYCTUMOTO MAaKCUMAaJIbLHOTO BXOJJHOTO aBTOMaTHYECKOTO
MaKCHUMaJIbHO 3HAYCHUSL. BBIKJTIOYATEIIS.
AOTIYCTAMOTO SHAYCHUA | 5 HeycripaBHOCTH LelM U3MepeHust | 2 M3MepHUTh HanpsiKeHHe B

CETEBOT0 HANPSHKEHUS PO3€TKE CeTH MUTAHHUS.
3 Iloce BocCTaHOBIICHUS
JOITyCTUMOTO 3HAYEHHUS
HaNpsDKEHUs], PoLece 3apsiaa
HAYHETCsl aBTOMAaTHYECKH.
4 PeMOHT.

034 | HanpspkeHue BXOAHOM HeucnpaBHoCTh L1enu U3MepeHust 1 [IpoBepuTh, BKIItOUEHHE
(nuraromeil) cetu He CETEBOTO HANPSLKEHUSL. BXOZHOTO aBTOMaTHYECKOTO
OTIpeICIICHHO BBIKJIFOYATEIIS.

2 PeMOHT.

035 | Hanpsokenue uenu 1 Hanpsbxenue cetu HIxke 1 [IpoBepuTh, BKIItOUEHHE
MOCTOSIHHOTO TOKa HWXKE | JOMYCTUMOTO MUHHMAIBHOTO BXO/IHOTO aBTOMAaTHYECKOTO
HOPMBI 3HAYCHUSI. BBIKJIFOYATEIIS.

2 HeucnpaBHOCTb LENU U3MEPEHUS 2 PeMOHT.
HaNpsDKEHUSL.

036 | HeucnpaBHoCTb pene OTka3 BHyTpeHHEro npeasapsiiHoro | Pemosr.
BXOJIHOTO peie.

040 | Hanpspxenwue nienu 1 HencnpaBHOCTH BBIXOJHBIX 1 TIpoBeputs Mecta
npeazapsaa HiKe CHJIOBBIX JKT'YTOB. COEIMHEHHSI ’KI'yTa BHIXOJIHOTO
HOPMBI 2 OTKa3 nenu npeasapsa. u 3y

3 OTKa3 BBIXOJHOTO 2 PemonT.
NpeOXpaHUTEIsI.
059 | IlpeBbliieHue TOKA 1 Ilepuoanueckre KOPOTKUE 1 YOenurhes B 1IEJIOCTHOCTH
3apsiia 3aMbIKaHUs B Harpy3Ke WM Ha noakIroueHHbIX AB.
BbIXO/1E 3Y. 2 YOenuThes B 1IEJIOCTHOCTH
2 BHyTpeHHSsIs1 HEUCTIPABHOCTb. KT'yTa BBIXOIHOTO.
3 PemomnT.
060 | Kopotkoe 3ambikanue B | 1 B xoze 3apsiia HanpspKeHUe 1 YeTpaHuTh KOpOTKOE

Harpyske

YMEHBIINIOCH MeHee 2,5 B, Tok

3aMBIKaHUE B HATPy3Ke.
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S
= &= IIposBeHme BepostHas mpuanHa Crioco6 ycTpaHeHus
S
~ F HEHMCIIPABHOCTH HEHUCIIPaBHOCTH HEHCIIPABHOCTU
o
MIPHUHSI MaKCUMaJIbHO® 2 PeMOHT.

YCTAHOBJICHHOC 3HAYCHHUC.

2 KopoTkoe 3aMbIkaHHe Ha BBIXOE
3V.

061 | IlpeBbliieHHEe BpeMEHH
CTaIuH

1 3apsm OTKIIIOYEH 10
MaKCUMaJIbHOMY YCTaHOBJICHHOMY
BpEMEHH 3apsija.

1 YcraHoBieHoO Majoe BpeMs
3apsma, Heo0X0IMMO
YBEIIUYUTD.

2 Y6enuThes B IEIIOCTHOCTH
MOAKITIOUYEHHBIX ADB.

063 | Buyrpennss

1 KopoTkoe 3amMblkaHue BHYTpHU
mpudopa.

Pemownr.

*

HCUCIIPAaBHOCTDb
npudopa 2 Tleperpes.
3 Ommbka DC/DC npeobpazoBaTels.
IIpumeuanus:

OtcoequHUTh JaTyuK Temreparypbsl oT Ab u cuurtaTh mokaszaHusi okpykarouiei cpensl ¢ aucruies [1Y2. Usmeputsb
TEMIIEpaTypy OKpyKaromiei cpeasl. Pa3HOCTs 3HaYCHUH TeMIlepaTyphl He JODKHO HpeBbImath +2 °C.

** Tlpu 3arpsA3HEHUN BEHTHIATOPa HEOOXOANMO OYHCTHTH PaIHaTOPHI M TEINIOOTBOIAIINE OTBEPCTHS B Kopiyce 3Y.

*4% TIoNKITFOYUTD 3aryIIKY K pa3beMy H3MEPECHUS HAIPSHKEHUS, €CIIM OMINOKa CHATA, TO HE0OX0AUMO 0OpaTtutcs B pupmy
nsrotoButens 3Y A peMOHTA KIyTa U3MepeHus HanpsbkeHus Ab.

2.7.3 Bo03MOXHBIE HEHCIPABHOCTH (TIPEAYNPEXKIEHUS) M CHOCOOBI WX YCTpaHCHHS

npuBeAeHbI B Ta0mwuie 19.

Tabmuma 19

=
S
o=
o
=

= K [IposiBnenue BepositHas npuunHa Crioco6 ycTpaHeHus

e

~ a HEHCIIPaBHOCTH HEHUCIIPaBHOCTU Hewucnpasaoctu
=
[
o,
E

001 | Hdaruwmk Temrmeparypel Ab 1 Jlatunk Temnepatypsl Ab 1 IoaxmrounTs Kk 3Y naT4vk

OTKJIIOYCH

OTKJIKOYCH.

2 Jlatauk Temnepatypsl Ab
HEUCTIPaBEH.

temiepaTypsl Ab u
repe3anyCcTiuTh nutanue 3Y.

2 3amMeHa JaTunKa TeMIIepaTypbl
Ab.

008 | BuyTpeHHMii neperpes
npubopa (aBTOMaTHYECKOe

1 Bricokas Temneparypa

OKpY>KaloleH cpeibl (BbIIIe

1 CHU3UTH TOK 3apAna.

2 CHUBUTH TeMIlepaTypy
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3apsia

=
S
=
0]
=
= K [IposiBnenme BepostHas mpuanHa Crioco6 ycTpaHeHus
o
~ E HEHCIIPaBHOCTH HEHMCIIPaBHOCTH Hewucnpasnoctu
=
O
o,
E
CHIDKeHHeE 3apsiaHoro Toka) | 40°C). OKpY>KaroIIei cpeabl
2 3arps3HeHHe BEHTUIATOPOB U (KonIHoHep).
3V. 2 OYUCTUTH BEHTHIIATOP
(pamuarop).
016 | Ab noBpexneHa ADb He aepKUT HanpsKEeHUE 3amena Ab
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3 TEXHUYECKOE OBCJYXUBAHME 3APSTHOI'O YCTPOMCTBA.

Texuuueckoe obcmyxkuBanue 3Y:

- TPOBEPKa KOHTAKTOB Pa3bEMOB BXOAHBIX W BBIXOJHBIX Ieneil. [lpurapel, OkuCiIbl Ha
KOHTaKTaX pa3bEMOB HE JIOMYCKAIOTCS;

- TPOBEPKa KOHTAKTOB MEXIY 3aKMMaMH ITpoBo1oB U kiiemmamu Ab. Tlpu HeoOXxoaumMocT
MOJTAHYTh Faliky Ha KiemMax Ab;

- TIPOBEpKa OTCYTCTBHSI MOBPEKICHUS U3O0JIALIMU U IIEIOCTHOCTH Kabenei (IpoBooB);

- TpU TIOBPEXKJECHUW INHypa MHUTAHUS €ro 3aMEeHY BO W30€KaHHE OIMACHOCTH JOJKHBI
MIPOU3BOJIUTH U3TOTOBUTEIh, CEPBUCHAS CITY>K0a WIIH MTOT0OHBIN KBaTHU(UITMPOBAHHBINA TIEPCOHAIL.

- HEOOXOJUMO TMEPUOJUYECKH YUCTUTh BEHTHIALMOHHBIE OTBEPCTHUS C TOMOIIBIO
nbuiecoca. [lepruonyHOCTh OnpeessieT moab30BaTeNb.

4 TPAHCIIOPTUPOBAHUE U ITPABUJIA XPAHEHMUSI.

4.1 3V B ynakoBKe M3TOTOBHUTEISI TPAHCIIOPTUPYETCS B 3aKPBITHIX TPAHCIIOPTHBIX CPEICTBAX
B COOTBETCTBUU C JCUCTBYIOIIMMH IpaBUIaMH IEpPEeBO3KU Tpy30B. [Ipu TpaHcmopTupoBaHUU
camoisiérom 3V pa3meniaeTcsi B OTalIMBa€MOM, T€PMETU3UPOBAHHOM OTCEKE.

4.2 YcnoBusi TpaHCHopTUpoBaHHs 3Y B 4YacTH BO3ACHCTBUSA KIMMATHYECKUX (DaKTOpOB
JOJKHBI cooTBeTcTBOBaTh Tpymme 5 'OCT 15150-69.

4.3 3Y cnemyeT XpaHUTh B YIAKOBKE HM3TOTOBHUTENS HPH TEMIIEPATYPE OKPYKAIOMIETO
Bo3ayxa oT 0 1o 35 °C u oTHOCHTENBHOM BIaXHOCTH HE Oomee 80 % mpu Temmeparype 25 °C.

4.4 B mnomemeHuu Uil XpaHEHUS COJACp)KaHHUE TbUIM, IapOB KHCJIOT U IIEJOYEeH,
arpecCUBHBIX Ta30B U JAPYTMX BPEAHBIX TMPUMECEH, BBI3BIBAIOIIMX KOPPO3UIO, HE JOJIKHO

IPEBBIIATh COJEPKAHUE KOPPO3HMOHHO-aKTHBHBIX areHToB g atMochepsl tuma | mo I'OCT
15150-609.
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5 KOMILVIEKTHOCTbD.

5.1 Kowmmiekt nocraBku 3Y npuseneH B Tabnuie 20.

Ta6muua 20
Komunuect
HaunmenoBanue u ycnoBHOe 0003HaYEHUE O6o3HaueHue
BO
Y CTpOUCTBO 3apsIIHOE UHTEIUIEKTYaIbHOE
TY 3468-001- 794-2017
CubAmrep 12/24/36/48: ¥ 3468-001-86803794-20
VYerpoiicTBo 3apsiiHOoe ABMC.3Y¥2.001.100 1

[IpeoOpazoBatesnb CUrHAIOB HHTEP(EHCOB
USB-RS485 EL201-2 (c xabenem USB type B - 1
st monkiroueHus K 1K)

KabGens npeoOpazoBaTens nHTEpQEicoB

USB-RS485 ] :
USB (e Hakonureb - 1
PykoBOJICTBO 1O 3KCILTYaTallMK ABMC.3¥2.001.100 PO 1 3K3.
Hatuuk Temneparypsl Ab ABMC.3Y¥2.001.504 1
CuioBoi kabenpb mist noakiroueHns Ab ABMC.3Y2.001.501 1
3ariyuika gatyuka HanpsbkeHus: Ab ABMC.3Y¥2.001.501 1
3armymka «[IporpaMMmupyemMbie BXOIbI» ABMC.3Y2.001.501 1
OTBeTHBIEC YaCTH HA Pa3bEMbI B 5

«[IporpammupyemMbie BBIXOIbI»
*OnuuonanbHo [lyneT ynpasnenus [1Y2 ABMC.ITY2.001.100 1

6 CBUAETEJBCTBO Ob YIIAKOBBIBAHHUMU.

VYerpoiicTBo 3apsiqHoe uHTelutekTyaldpHoe CubAmmnep 12/24/36/48, 3aBoackoit Homep
, TIpeoOpazoBarens curHaioB umHTepdeiicoB USB-RS485 EL201-2,

nyabT ynpasienus [1Y2 (oniuoHanbHO), 3aBOACKON HOMED , YIIaKOBaHbI B

00O "CubKonTtakt" cornacao tpedoBanusam ['OCT 23216-78 u KOHCTPYKTOPCKOM TOKYMEHTAIUH.

Jara ynakoBbiBaHus " " 20 I.

YnakoBKy pou3Ben

(TOIKHOCTB) (JIMYHAS TIOATHCH) (pacmmpoBKa MOAIMUCH)
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7 CBUJETEJIbCTBO O IPUEMKE.

YcrpoiictBo 3apsaHoe uHTeUIeKTyaapbHoe CubAmmep 12/24/36/48, 3aBoackoii HOMeEp

COOTBETCTBYET TPEOOBAHUSAM TEXHUYECKUX yciIoBUl TY 3468-

001-86803794-2017 u mpu3HAHO TOJHBIM JJIs SKCIUTYaTaLluH.

Jara Bbimycka" " 20 T.

M.II. OtBeTcTBEHHBIN 3a TPUEMKY

(TOMKHOCTD) (Tommcp) (pacmm¢poBKa MOIITHCH )

8 TAPAHTUHMHBIE OBS3ATEJIbCTBA.

8.1 MWzroroButenb (NMOCTABIIUK) TapaHTHPYEeT COOTBETCTBUE YCTPOMCTBA 3apsiIHOTO
uHTeluleKTyaspHoro  CubAwmmep — 12/24/36/48  TpeOoBaHMSM  TEXHHYECKHX  YCIIOBHUIA
TVY3468-001-86803794-2017 mpu  coOmOAeHUM  MpaBWJI W YCJIOBUW  DKCIUTyaTallHlH,
TPAHCIIOPTUPOBAHUS U XPAHEHUS.

8.2 TapaHTHiiHBIN CPOK SKCIUTyaTaluu — 3 roia co AHA npoaazku. [Ipu oTcyTCTBUU HaTh
MPOJAXH U IITaMIla Mara3uHa TapaHTHHHBIA CPOK MCUUCISIETCS C JIaThl BBITyCKa (IaThl IPUEMKH )
3apsAHOTO YCTPOMCTBA U3TOTOBUTEIIEM.

8.3 3BapsaHOoe YCTpOWCTBO, y KOTOPOrO BO BpEMsl T'apaHTUHHOIO Cpoka OYyJEeT BBISBICHO
HecooTBeTCTBHE TpeOoBaHUAM TV, 6€3B03ME3THO PEMOHTUPYETCS UM 3aMEHSETCS] U3TOTOBUTENIEM
(TTOCTaBIIMKOM), TIO UCTEUYEHUHU TapAaHTHITHOTO CPOKA PEMOHT OCYILIECTBIISETCS 3a OIIary.

8.4 MWszroroButenb (MOCTaBIIMK) OCTaBIsSeT 3a cO0OW TPaBO TMPOBEACHUS IUIATHOTO
pPEMOHTa BMECTO TapaHTUHHOTO C YBEIOMIIEHHEM BIAJENblla 3apsSTHOTO YCTPOWCTBA, €CIH
HEUCIPABHOCTH MPOHU3OIILIH 110 BUHE BIIJIENbIIA.

8.5 T'apanTuu He pacIpPOCTPAHSAIOTCS HA 3apATHOE YCTPOHCTBO ¢ AedeKTaMu, BOZHUKIIUMU
B pe3yJsbTaTe:

- MEXaHWYECKUX MOBPEIKICHHIA,

- HecoOJI0IeHHsI YCIOBUH dKCILTyaTalluy WM OMIMOOYHBIX JEUCTBUHN MOTPEOUTEIS;

- HEMPaBUIHLHOU TPAHCIIOPTUPOBKYU M XPAHCHUS;

- HeMpaBUJIILHOTO MOAKIIOUEHUS aKKYMYIISITOPHOM OaTapeu K 3apsIHOMY yCTPOUCTBY;

- BHECEHHsI KOHCTPYKTUBHBIX H3MEHEHHI MOTPEeOUTENEM,;

- HapyLIeHUs IeJIOCTHOCTH IIIOMO;

- OTKJIOHEHHS MapaMeTPOB MMUTAIOIIEH CETH;

- CTUXUUHBIX OeacTBuii (MOXKap, HABOJHEHHWE W [Ip.), HAXOJISIIMXCA BHE KOHTPOIS
M3TOTOBUTENS (MIOCTABIIINKA).

v.2.8 14.11.2022 ( MBkOHTgKI 87




3APSJTHOE YCTPOMCTBO MHTEJJIEKTYAJIBHOE CUBAMIIEP 12/24/36/48.
PYKOBOJACTBO 110 OKCIIJIYATALLUU

9 CBEJIEHWNS O ITPOJAKE.

YcrpoiictBo 3apsaHoe uHTeUIeKTyaapbHoe CubAmmep 12/24/36/48, 3aBoackoii HOMeEp

MPOJIaH

(HanMeHOBaHME MPOAABIIA)

M.II. [ara npogaxu « » 20 I.

[Toanuce mpoaaBia

(TOMKHOCTD) (oammcp) (pacmm¢poBKa HOIIHCH)

UzroroButenn: OO0 «CubKontakty, 630047, r. HoBocubupck, yin. Maraganckas, 2b,
ten/d (383)363-31-21, cepBucHsbiii nentp: (383) 286-20-15,
nsk@sibcontact.com www.sibcontact.com

10 CBEJAEHMUS O PEKJIAMALIUSAX.

10.1 B cnayyae yCTaHOBJIGHUS HEHCIPABHOCTH 3apsIHOTO YCTPOWCTBA B  TEPHOJ
TapaHTUHHOTO CPOKa SKCIUTyaTallil HEOOXOJMMO COCTaBHTh aKT WM OTIPABUTh €ro B aapec
M3TOTOBUTENS (MIOCTABIIMKA).

10.2 AXT HODKEH COJIepIKaTh CIICYIOIINE JaHHbIC:

1) HauMEHOBaHHWE 3aPSITHOTO YCTPONCTBA,;

2) 3aBOJCKOU HOMED;

3) nmaTy mpojaxu;

4) xapakTep HeHCHPAaBHOCTH (HEKOMIUIEKTHOCTB).
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