TexHo bazuc

MpOeKTHLIN LeHTP
000 «TexHo basuc» '

JHEepProuHXUHUPUHT
[OMYCK K CTPOUTENBCTBY: HIM «Ctpoinlpoekr» CPO-1-170-16032012 (cB-Bo Ne3065 ot 26.04.2017 1.)
[OMYCK K U3bICKAHNAM: HIM «CtpoinMsbickaHusy CPO-A-033-16032012 (ce-o Ne1152 o1 16.02.2016 1.)

®ununan OAO «AICK» «3anagHble aneKTpuyeckKue cetTu»

Moaepuusaums NC 110 kB OpThI (OcHaweHue yctponcteamm MNA: AOCH
¢ YB Ha BkntoyeHne BCK u Ha OH Ha INC 110 kB OpTbi) n. FOpTbI - 1 wr.

PABOYAA NOKYMEHTALINA

MpoTtusoaBapuiHasa aBTomatuka. [M1C 110 kB KOpThI

3041-237-NMA

Aam.

Ne fok. Moan. [ata

B3aam. uxB. Ne

06-1 T/ 06.23

Moanucek 1 pata

MHB. Ne noan.

OupexTop B. A. bByunHckui

[MaBHbIN MHXeEHep E. A. ByunHckun

2023




BenomocTb pabounx YepTexen OCHOBHOMO KOMMeKTa

BeaoMocCTb CCbINOYHbIX 1 npunaraembiX JOKYMEHTOB

uct HaumeHoBaHue Mpumeyarne 0603HaveHne HaumeHoBaHwe [Mpumeyarue
1 ObLuve AaHHble 3041-237-NA.KXK YKypHan KOHTPOMbHbIX kabenel
naH pacrnonoXeHus LWKagos 1 naHerei B -237-1MA. neumdukaLms obopyaoBaHus, U3Oenuit u MaTepuaros.
2 M (04 1 P3A B OIY 3041-237-NA.C Cneund ] I
3041-237-MA.BP BegomocTtb 06bemoB pabot
OnY. LLIk.Ne30. AOCH. 3041-237-MA.3311 3afaHue 3aBofY Ha u3roTosneHue Lkada MA Om;*:ﬂzmg o
3-6 Cxema nonHas. 3041-237-NA.M1 CTpykTypHO-(hyHKLMOHaNbHas cxema AOCH
7 [NepeyeHb 3neMeHTOoB. 3041-237-NA.BY Bnank ycrasok AOCH
o AnropuTMbl peneiiHoit saLLTBI 1 MPOTHBOABAPUIHOI aBTOMATHKM.
8 Tabnuybi noaknioueHur. 0.150.007-0002 ON CryneHb aBTOMATIKN OTPaHV|EHUS CHILKEHUA HanpsikeHus Bepcus anroputma; aosn16_st ONMCAHUE
AnropuTMbl peneitHoi aLLuTbI 1 MPOTUBOABAPHIHOI aBTOMATHKN.
0.150.043-0002 O Cynexb aBTOMATVIK NOBTOPHOTO BKIO4EHNS Harpyaku Bepcus anroputma: apvn16_st ONMCAHVE
OBbEM PEKOHCTPYKLYIM CYLLIECTBYIOLLMX aHENe 0.150.082-0001 O AnropuTMbl PENeitHoM 3aLLMTbI 1 NPOTUBOABADHIHOW aBTOMATUKM,
o KoHTponb BTOPU4HbIX LiENEI HAMPSAXEHWS (C UCnoNb3oBaHueM BbiBoao H, K, 1
9 3PY 10 kB. Aueitku OJ1.Cxema nonHast (bparmeH). PA3OMKHYTOrO TpeyronsHitka) Bepows anroputwa: ken2_viOMCAHUE
10 OITY.IM.Ne19. Manenb 6okos nutaHuns.Cxema nonHas (pparmeHT). 0.150.088-0001 ON AATOPITI pEnEiOf SALYTE  APOTHBO3BERHA-OH BTONGTI ,
AnropuTi Ang ynpaBReHws yHKLASMA W rpynnamu ycTasok Bepcus anroputmos: set_ust v1
ANropuTMbl penefHomn 3auTbl 1 NPOTUBOABAPUIAHON aBTOMATHKN.
11 OnYy.LWk.Ne28. AYB u 3awmtbl BCK-1-110.Cxema nonHas (dpparmeHr). 0.150.027-0002 ON NepeKmiouarens HanpsxeHus n sactor 1CLL, 2 CLLL Bepons anropntia: switch16. uf
12 | ony.LwkNe29. AYB u saupmel BCK-2-110.Cxema nonHas (dparmen). MBKM.421445.002 [14.02 ﬁ‘;‘)f:xgzg;°;$§:::s“””0” aBTOMETA penetioi sauyrs MKTIA-PS
13| ONY. M.Ne9. TH 110 kB. TaGnuLybl MOAKTIOYEHHIA ((parmenT). MBKM.421445.026 PP4.02 PexomerpaLyy 1o ssiopy yCTasoK
aBTOMATUKM OrpaHUYEHNS CHINKEHWS HanpskeHnst (AOCH)
14 OMy.Lk.Ne26. 3awuta u AYB B-110 T-1. Tabnuubl nogkmnioyeHnit (hparmeHT).
15 Ony. LWk.Ne27. 3awmta n AYB B-110 T-2. Tabnuupsl nogknodeHuir (parmeHT).
Obwwme ykasaHus
16 Cxema KabenbHbIX CBSI3eit PaboTbl BbINONHAOTCA Ha ocHoBaHuK forosopa Ne121/33C-22 ot 12.04.2022 «MopepHusaums 1C 110 kB

B3am. nHB. No

MNoan. n garta

/HB. No noan.

[poekT pa3paboTaH B COOTBETCTBUM C AENACTBYHOLMMM
HOpMamm 1 Npasunammn 1 obecneynsaeT GesonacHyo
aKCMyaTaumio 3aaHnin M COOPYXeHW Npu cobnogeHnm
NPeAYCMOTPEHHbBIX MEPONPUATUI

['N. MHXeHep npoekTa %
R

ByumnHckuin E.A

tOpTbI (ocHaLLeHue yetpoiicteamm MA: AOCH ¢ YB Ha BkntodeHne BCK u Ha OH Ha MC 110 kB KOpTsl) n. FOpTbI -
1 Wt.» No paspaboTke NPoeKkTHON U pabouen gokymeHTauumn ans dpunmana OAO «MICK» «3anagHble anekTpuyeckue cetuy.
000 «TexHo basuc» paspabatbiBaeT gokymeHTaumo cornacHo canaetensctsy HIM «Crpoitlpoekt» CPOIM-170-16032012 Ne3065
0T 26.04.2017 r. 0 gonycke k paboTam no NOAroTOBKE NPOEKTHOM AOKYMEHTALMM, KOTOPbIE OKa3blBalOT BMMSHME Ha
Be30nacHOCTb 06BEKTOB KanUTanbHOTO CTPOMTENLCTBA.
OcHoBaHveM Ans NpoekTHbIX paboT No AaHHOMY TUTYIy SBNSIETCA3 3afaHne Ha pa3paboTKy NpOeKTHOM 1 paboyer

AokymenTaummn «MogepHrusaums MNC 110 kB FOpTbl (ocHawwenme ycrporicteamu MA: AOCH ¢ YB Ha BkntoueHne BCK n
Ha OH Ha IC 110 kB KOpTbi) n. KOpTbI- 1 WT.».
B naHHOM ToMe paboyer JOKYMEHTaLmMM NpeayCMOTPEHb! TEXHUYECKIE PELLEHNS MO YCTaHOBKe Lkada

AOCH Ha NC 110 kB OpTa
3041-237-1A
MogepHu3saums MNC 110 kB KOpTbl (OcHatexune yctponctaamu MNA: AOCH
2 - Bee | 06 %/’ 06.23 ¢ YB Ha BkntoveHne BCK 1 Ha OH Ha INC 110 kB KOptbl) n. HOpTbI - 1 .
Wam. Kon.yd) Juet [Negok.| Mogn. | data
Paspab. ®egopos %/— 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jlnuer JluctoB
MC 110 kB KOpTtbl
P 1 17
. MpOEKTHBIN LIEHTP
Mposepun | Byunckwit /)]06.23 Obume pattbie. 000 "TexHo basuc"
H. KOHTP. TiokaBuH %g 06.23

®opmart A3




[TomeLLeHe CBA3Y

Psan naHenen Ne2

16

15

14

13

12

11

10

Pan naHenen Ne1

11

2

3

4

Crton

Cron

Pan naHenen Ne3

21

20

19

18

17

28

29

Pan naHenen Ned

22

23

24

25

™

Cron

26

27

30

600

]

bl1-2 | BIl-1

TCH-1

TCH-2

?; o =
a8 |25
s |3 ¢ HaumeHosaHie naxenu Mpumeyarme
oF [T &
11 | Naxenb amnepmetpos T1, T2
1 Manenb ynpaenenns Of-110kB n PTH T-1
2 [MaHenb ynpaenexus seogos 10kB. T-1, T-2, CB-10
3 3 [MaHenb curHanusawmum
'3
3 4 |MNanens sawmr T-1
s
& 5 MaHenb sawmr T-2
o
6 MaHenb cobCTBEHHBIX HYXA,
7 TCH Ne1
8 MaHenb cobCTBEHHBIX HYXA,
9 Manenb TH-1-110kB, TH-2-110kB v y4eta BJ1-110kB
10 MaHenb ynpasnenns CB-110kB
11 AsTtomatuka CB-110kB
o
5 | 12 [Manens 13 BA-11068 "Co2"
[
(]
§ 13 |MNanensb 3.3. BM-110«B "C62"
g
14 |Nanens 3.3. BJ-110kB "C60"
15 |MNanens 3 BM-110«B "C60"
16 Maxens LIC
17 | Ocuunnorpad 110«B
18  |Manens M®-3P BJ1-110 "C-60" n "C-62"
% 19 | Bnoku nutaHus. KoHTporb uaonsuum
(&)
=
9::, 20 3apsigHoe ycTpoiicTBo
&
o 21 3apsaHble YCTPOICTBA AYroBON 3aLLuThl
28 LLikacp AYB u 3awmt BCK-1-110
29  |lWkad AYB 1 3awnt BCK-2-110
22 CobcTBeHHbIN Hyxabl, TCH Ne2
23 | TCH Ne2
<
= 24 | TCH Net
[0}
3
s 25  |Nanens T™M
&
e ™ |lkad T™
26 | lWkad AYB B 110 T-1 1 aBTomaTiku K3 B Lienm T-1
27 LLikach AYB B 110 T-2 n aBToMaTuky K3 B Lenn T-2
30 |Lkad AOCH NPOEXT.

ol
=
o
I
=
% [pumevanve:
o - YTONLYEHHOM NHKEN MoKa3aHo NPOeKTUPYEMOoe
obopynoBaHue B JaHHOM NPOEKTe, TOHKOI NIMHWEN NOKa3aHo CyLecTBytoLiee 060pya0oBaHKe.
(4]
5 3041-237-MA
==
c MogepHu3saums MNC 110 kB KOpTbI (OcHawexune yctponctaamu MNA: AOCH
&1 ¢ YB Ha BkntoveHne BCK 1 Ha OH Ha NC 110 kB KOptbl) n. KOpTbI - 1 WWT.
- Nam. Kon.yu] Niuct |Nemok.| Moan. | Mata
Paspab. ®epopos %/— 06.23 lNpoTuBOABapuiiHas aBToMaTuka. Cragust | Jlver Jluctos
= MC 110 kB KOpTbi
= P 2
o
2 / Y
gn:' MpoBepun | ByymnHckuin ﬂfn 06.23 lnaH pacnonoxeHust LWkadgoBs 1 Org)OO(?"fl_THbM LIlSeHTp "
= H. koHTp. | TiokasuH T 0623 naxenen P3A 8 OTY EXHO basic

®opmart A2




ony. E1 ony. E1
M.Ne9. TH 1@|<B SG1 TMA-01-3K42 M.Ne9. TH 110_||<B SG3 TMA-01-3K42
' ~_AB50 XT1T /e~ . [ ~_AB60 X1 /e SN .
S D ppaor 2T <& Xr S STE TR TIN PR\ W e T~ X73
al(Uan1) a9(Uan2)
po N
o X7.12 'II:I X7.3:2
' ~_B650 XT1 /e N . [ . BBB0 ., XT1 i/ \N ~ .
o 27T, &> > X7.1:3 o; sz 2 TS &> n X733
a2(Ubn1) a10(Ubn2)
X7.1:4 ® X7.3:4
' ~_C650 XT1 v N . I ~_C660 X1 v N .
% oAt 23 [ & 5 X715 % hasz T 213 & 5 X735
a3(Ucn1) al1(Ucn2)
I 0650 XT1 _ l 0660 XT1 ,
% T e PRGOS X716 % T R T PR e R
. Llenu HanpsixeHus — — Llenn HanpsxeHus
SG2 TH-1-110 SG4 TH-2-110
| ~__H650 X vz S\ . | L HE60 . L XT1 sz NN .
% eaar T 25 3 &> 1 X711 % “TPA302 T C15 |2 &> 1 Xr3T
a4(Unu1) a12(Unu2)
' 1650 XT1] /e NN . [ U660, L XT1] /NN .
% T &> 3 X718 % “TPA302 T C16 |4 &> 3 [ X738
X7.2:1 X7.4:1
a5(Uuk1) a13(Uuk2)
' K650 XT1] e SN . I K660 X1 v N .
% Azt 27 T & 5 X722 % easz 27 T K> 5 X742
X7.2:3 X7.4:3
g gafi g gam
X7.2:4 X7.4:4
X7.2:5 X7.4:5
g gﬂ g gaw
X7.2:6 X7.4:6
X7.2:7 X747
%
o g €a8 al6
I
= X7.2:8 X7.4:8
=
S
faa]
(4]
g 3041-237-NA
=
c MogepHu3saums MNC 110 kB KOpTbl (OcHatexune yctponctaamu MNA: AOCH
) ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB tOptbi) n. KOpTbI - 1 Ww.
(- Nam. Kon.yu] Nuct [Negok.| Mopn. | fata
Paspab. ®egopos Zr- 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jlnuer JluctoB
= MC 110 kB tOpTbl
o P 3
2
2 - S o / 533 OI'ISC/;. LLIk.Ne30. AOCH. MpOEKTHbIV LIHTP
om pOBepVIJ'I /) . XemMa MNoJIHagdA. OOO uT E n
T €XHO ba3nc
= H. KOHTD. TiokaBUH T |06.23

®opmart A3




+EC
E2 -EC
BPK-220-2
X1/11(VI+) X21(V0+) +ECR Llenv nuTanms
X1/2(vi+) X2 e ECR [ICKPETHBIX BXO0B +ECR
ony S1 I PE ] X23(V04) E1 -ECR
o X24(V0+) SA TNA-01-3K42 — +ECR
Ne19. Tarens 6nokos nuraus — Llenm nutaxua 1 Kowtpons e E
|_ Xp:2 C—l ~01-AOSN 1 2 Ef BbIXOAHbIX pene .— ? nepexriouaTens f/‘ . 1 -ECR
no. P03 XT2 TMA-01-3K42 (X631 —p1—{ %652 | Beog/ebi801 THA-01-3K42 —
" 3 4! X1 + SA2 - L2082 ¢ 1 crynen AOCH KL1
%1 02-AOSN M - KonTpons (BKrioqerme BCK-1) o— %5111 _~ do
- PA303 XT2 Len *—I nepexsioyarens 7 — 1 X5.2:1 1
+ 5 6 3 X1:2 - v UTaHA X6.3:3 | g 418 Beon/s A ¢ cTyneHs AOCH
EC TepMuHana 5 — 7] { X634 ® ZCTyI'IiH :IZ%ACH P A2 KL2 (BKntoueHme BCK-1)
III_E A3 KoHT, (BKJ'I ¢ X5.1:2 ] do2
po. toyeHne BCK- ] [ :
nl,, XT3 -EC nepemg:amnﬂ s CK-2)  X5.22 | ° 2 cTynens AOCH
1 E ] X635 | ng di19 Beog/BbiBOA KL3 Al A2 (BknroyeHue BCK-2)
SB1 j—./ Soros X2:2 — =g '| X6.3:6 ® 3 crynexn AOCH ¢ W‘I _~do3
p——— // XT3 KoHTponb nuTtanus SA4 KoHTponb (oTKknIOYEHME Iﬂ 3 ctyneHs AOCH
11 14 X611 dit 23 [MCKPETHBIX BXOHO0B nepe‘;ﬂmmm s Harpyaku 1C 10 kB) A1 A2 KL4 * (oTKnioYeHMe
0sQ1 XT3 P—— X612 f——9 2 T oo (0 020 Ba0/BuiE0 L e e e varpyon 1C 1018)
12 /4 C6poc curHanvaaLuw/ Vi { X638 ® 4 ctynenn AOCH — { X5.2:4 4 ctynexb AOCH
21 \L22 0S X6.1:3 di2 2 TECT UHAMKaLUM SAS KoHtponb (orinoverme KL5 A1 A2 1 (orknioueHie
Q2 X614 |——o s ® ? nepexniovaTens 7 arpyakn 20 10 8) 4 [ X5.1:5 } 7 d05 o] Harpyain 2C 10 ¢B)
0SQ3 21 N 22 [eeps wkaca [ X639 —P 421 53707 1 Beon/abizon = 1 X025 1 crynene ATBH
\L o 1 1 X6.3:10 ¢ cryney AMBH A1 A2 g (BKMHOYEHME
21 2 o TKpbiTa SAG — (BKIOYEHMe Il = i KL6 Harpysion 2C 10 K8)
16 | 06 r~——1
[ )’ N SG2 Kotrpors EV1 / *——— 9 nepekmnKyarens / . Harpysku 2C 10 kB) _6| X5.2:6 2 ctyneHb AMNBH
h < 3 4 X6.3:11 |} di22 Beoa/sbiBog Lo )|
12 711 K> 615 di3 [ X63:11 —D [X63:12 2 crynenn ATB KL7 Al A2 (Bin0dGHMe
SG3 : SG4 : =2 SAT7 ~ ! (BKMioOveHe " * X5.1:7 | _~ do7 Harpyaku 1C 10 kB)
® Kou ] i .
, < > ; >_ KokTpons BM /‘/ " KoHTponb nonoxexns 9 nep;m:mm 7 Harpyaku 1C 10 kB) { X5.27 v ® 3 cTyneHs AMBH
2 1 8\E D) 61T ! : Kpbilek 6317 023 Beog/BbiB Az KL8 (oTkioveHme BCK-2
SAC1 7 X6.1:8 |———o uen | X6.3:13 | P [x6.3: HBLIBoN ere )
Pexum biTaTenbHbIX 6M0KOB SAS 1 X6.314 —9 3 crynenn ATIBH [ X5.1:8 | 008 e
SAC T + EGER 7 di 0 Kostpons (orknioetie BCK-2) L 4 cTynexs ATIBH
i 2 1 2 X6.1:9 M i5 X6110 ) + nepexnioyarens 7 X5.3:1 do9 T A1 A2 (oTkmtoueHne BCK-1)
*— ] Bt TH // — Beibop pexuma TH X6.3:15 } N di24 I_,m Beoa/BbiBog :l_/ 4
1 ‘ 2 X6.111 1 g di6 (cm.npum. 1) Pes / 4 ctynenm AlNBH X5.3:2 do10 X547
02 EAIULE B [X6.1:12 — 7 4 (okrioerme BCK-1) —
o— ‘—><_ B TH2 ,/ | EAELE L ] X6.4:1 di25 T 533 dot
5 6 6113 di7 BeiGop ad : X543
SAC3 %61 T TpakchopuaTopa w7 By gl
® A?;Jélﬁbmon HanpskeHust (TH1, TH2) X6.4:3 di26 X6.4:4 234 X5.4:4
P -- ==
SAC4 2 BBS};LIJI N X6.1:16 ® Peseps f/‘ X5.35 dot3 X5.4:5 Peseps
" . A:
Py Biop bIBOS Beoa/sbiBog AOCH X6.4:5 di27 :
1 2 VI e o e 6 |
SAC5 #’ 1 1 X6.2:2 | ¢ Peseps 7 X5.4:6
ol p rpynn :_H_: :'—/
S ® Jorasox // Beop/sbisog AMNBH X6.4:7 di28 5% X5.3:7 do15 T
@ 1 > 5625 10— pee Y Peseps —
= BbiGop rpymn V/" {_X6.24 | ® xspz-g /7 429 X5.3:8 do16 =73
= YCTaBOK . - 4.
% T B e
8 'MOpr_pynnl =} 1 _X6.2:6 ® Mepekntovatens Pesep f/ "
yCTaBOK 7 Bbibopa X6.4:11 i30
, SAC6 5 ’ Y ; 5 X615 —-12 s (oY yeTaBoK X6.4:12
© KoHTponb 1 |_X61 6 L ] Peseps //
E 3 ? ] nepekiiodarenei f/ ) X6.4:13 did1
i 2 SA X6.1:7 di13 X6.4:14
= 4 C7 X X6.1:8 ————eo
i OHTPOMTb K Peseps /‘/‘
E[ 5 nepekrioyarenei / 7 OHTPOIb X6.4:15 di32
S 1 X6.1:9 di14 nepekmiovartenei — X6.4:16
6 |_|_| N° 2 X6.1:
= . |K_.-28. AYB w 3auymsl BCK-1-110 eI —¢ broxuposiin AOCH
SAC
g 0~ 0159.g 1 07-AOSN, o XT3 : e
= . . > & 3auwTsl BCK-1 /‘/
! PAS0S = 16 4 3 X611 —p-41 X6
€ ILMW- AYB w 3auyimsl BCK-2-110 . L X612 . 3041-237-MA
= i s |09-A0 SACTY N Briokupoeka AOCH v
T 12 ) I;A 2 XT3 wwmick2 or gauut BCK-1 Nam. K opeprusauya MC 110 kB 0pTul (Ochalen -
< 10 307 17 4 3 X6.1:15 di16 XE Mpuviesatve: » . Kon.yu{ INuct |Negok.| Togn. | [ata ¢ YB Ha Bkntouerne BCK 1 Ha OH Ha H§11gegCTpOMCTBaMM MA: AOCH
1:16 . 1. PacwumtbpoBka NoSOKAEHMI Nepexn 3pad. depopos %/» 06.23 M K8 Oprei) n. 10pre - 1.
ot 3apu4mia50ic;H Monoxerue "0" - py4Hon; pekosatens SACT: poTvB0aBapHHas aBTOMATKa c
g ToMONGHHE 1" - SETOMATAGCKY Wi pysHOT MC 110 kB tOpTbl Tagus | Tlver INuctoB
P 4
_ i
Eposepmn By-unckuin | &) | 06.23 Ory. lLk.Ne30. AOCH.
- KOHTD. TiokaBuH : Cxeman .
Toer | 06.23 onHas. OT)pOGKTHbIVI LeHTp
O "TexHo Basuc"
a3nc

dopmat Adx3




ony.
LLlk.Ne28. AYB t sauTel BCK-1-11
A X14 101 |_ 02 41 “A‘ 7 XT4
37 “ PA304 38
KL1 SA1 | | 1 cryneHb AOCH KL1 SA1 1 ctyneHs AOCH
XT4 (Bkniouerme BCK-1) XT4 (BnioueHne BCK-1)
11 /14 T + 25 > Pl\ogo‘* A |i/11 _ 21 /24 T + 6 57
ony.
Lk No29. AYB t sauyrmet BCK-2-1 7 XT4
A X14 101 |_ 02 41 “A‘ 40 2 cTynens AOCH
7T 39 “ PA306 KL2 SA2 (BKntoveHue BCK-2)
2 ctyneHs AOCH
KL2 SA2 | (BKnioueHne BCK-2) ~ T + %2 ;(91-4
. T + X4 108, ©02:48 an
" 14 58 PA-306 L 2.
+ECR ECR 2"
3 ctyneHb AOCH
| 4 KL3 SA3 (oTKMIOYEHME
XT4 Harpysku 1C 10 kB)
Sy, Ne9. Of] 2 A
XT4 : Xg:3 -| XT4
41 55" PA101 /9. 3 crynes AOCH D44 ) oo
CTyneHb
KL3 SA3 | Har(OTKnK)LIEHme KL4 SA4 (O'?'IKJ'HO‘-IGHI/IG
py3ku 1C 10 kB)
e A XT4]  33KIK o Xa:1 P XT4 Harpyaku 2C 10 kB)
1 14 760 [ PAt01 Y 19. 5 263
21 24
3PY 10 kB. T4
#A4. Ne10. ON
2314 1 102-A0SN j| ;3 Xa:3 ? s 1 cTyneHs AMBH
43 PA4102 9. 4 ;:TyI'IEHb AOCH KL5 SAS (BKMIoYeHve
OTKIIOYeHMe arpyaku 2C 10 kB
}g SA4 - o 1018) - /24 T + 6_‘36)3(5T4 HarpyaKi kB)
Ot 33-K2K ~ Xn:1
" 14 T + 62 patoz Ol T4
/]
XT4 48 92¢r
B yneHb AMBH
45 1 cTyneHb AMBH KL6 SA6 (BKMIOYEHME
1C 10 kB
KLS SAS Har(Bgmlo ;%H;/lg kB) < T + 5 2 b e @
~ o XT4]  31KK oXa2 Py Iy 5 67 oy,
" 14 “64 | 7 PA102 [ . Lk Ne29. AYB w sauybi BCK-2-110
3PY 10 kB. X T4 201 02:89
& i(;r 4 Au. N<.>9.K on 50 P06 Oz, ( 3 cTynenb Agg:zlz
OTKNtOYeHne -
KL6 SAG [ _| KL7 SA7 43 MO 1)
XT4 2 cTyneHb AMNBH ~ > XT4 N 233 ©02:99
~ T + & -SRIy | 0 Xa:2 (BKMIOYEHME 21 24 6 69 Y PA306 2.
1 1 66 PA101 | 19. | Harpyai 1C 10 kB)
— L ~XT4 301 02:121
= ony. 5 > PAG0T Ojis. ; .
Lk No29. AYB v 3auuyrel CK-2-110 CTyneHb
:S:_ XT4 |_ el KL7 SA7 (oTkmouenmne BCK-2
S o 3 cryneHs AMBH e — XT4 P> 333 <] 0] 4/33MO 2)
S 49 Y 8 70 PA307 L 12
m SA7 (oTkntouenme BCK-2 oy
KL7 u/3 TepMuHan) y
- XT4 m 00267 LUk Ne28. AYB u sauuybi BCK-1-110
© M 14 68 ~ PA306 L2 214 2 © 0289 3041-237-MA
S orny. 53 PA-304 . 4 cTyneHs AMNBH
= L Ne28. AYB v 3auyri BCK-1-110 KL8 SA8 (oTkmiodeHme BCK-1 " G 110 48 0ome (O _ A AOCH
5 XT4 |_ s XT4 233 02:99 u/3 AMO 1) OfiepHM3aLst kB FOpTbl (OcHatueHue ycTpoitctBamm MA:
3 D, T + 597 D307 2 ¢ YB Ha BkntoueHne BCK 1 Ha OH Ha I1C 110 kB KOpTbi) n. FOpTbl - 1 Wwr.
- A 4 cTynenb AE'S'("1 21 24 Wam. Kon.yu) Muct [Negok.| Moan. | fara
KL8 | (OT:J;S'O:;H% ) Paspab. ®egopos - 106.23 [MpoTuBOaBapuitHast aBToMaTHKa. Cragua | Jluer JluctoB
. pMUHan) XT4 =
N yd _XT4 135 ~ 02:67 o N 301 02:121 NC 110 kB OpTbl
= 1 2 1% N O Lrd % N O p
=i 1 14 71 PA-304 L. 54 PA-305 n. 4 cynetb AMBH P )
2 KL8 SA8 (oTkmtouenme BCK-1
2 e XT4 33 4/ MO 2) [ OnY. LLIk.Ne30. AOCH. q ]
s iy T + T 973 A 305 0?121132 Mposepun | Byurckwit | &7 |06.23 Cxema rofnHas. poe“KTHbll/l HEHTP ;
< — H.koHtp. | TIoKaBuk Tt |06.23 000 "TexHo basuc
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ony.
LIk Ne26. 3avyrra u AYB B-110 T-1
0XT1
3 iz 701 X
+EC -EC 1 ~ PAG08 182 LLInHKM Leneit
E1 OXT1 Se——"
TNA-01-3K42 — 0vD1 OHLY1 2
- KH1 KH1 19 X
. . S @ J S (7
. WIHemcnpaB. 5 ! 1 12 ;4 1 9 1 2 18 PA-308 185
L 1 = | 5
A . 3 Dl 4 OBoLLeHHbINM cyrHan
KH2 KH2 Dt 2, "HevcnpasHocTs"
Cpa6ay / " ®
711 75 ] 7
X41 | { X422 - v " 14 Ze 7 {>| 8 OR1 i” 07 X —
! 5 > T %% Paae T P CHTHANH3aLAS
SB1 p Dl ” D 4 0“6((;)LI.I,G6HHbIl7I curHan
/ . D| pabatbiBaHue
2 4 ;8 13 Y 14
9 —9'—
15 16
17 [ | 18
Pe3epBHble KOHTaKTbI 19_%_20
Llenn T™M
KH1 XT4 KH2 XT4 (Peseps)
22 12 22 16
XT4 " XT4 " E1
22 24 6 21 24 TMA-01-3K42
KH 1 KH2 XT4 Heucnpas. XT4
XT4 XT4 o— x31 | X2 |—@
32 13 32 17 1 \L 1
XT4 XT4 X4:5
331 731
XT4 p—— Cpabar, —— XT4
KH1 T4 KH2 T4 SO L ERACH g Y
42 14 42 18
XT4 T XT4 T
4 41 44 8 41 44
%
o
I
=
s
&
Llenu ocselueHus
ony.
© OEL1 0SE1 LUIk.No27. 3awmra u AYB B-110 T-2 3041 237 |-|A
= — e - -
=1
= X
= ® < ZX\T — lﬁ%(_:??(jg < Oi45 MogepHu3auus TC 110 kB tOpTbi (OcHalleHue ycTpoiicTeamu MA: AOCH
) ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB tOptbi) n. KOpTbI - 1 Ww.
= N —Noca. 3 Vam. Kon.yu] Muer |Negok.| Mogn. | Aata
4 3 PA309 190 Paspab. ®egopos Zr- 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jlnuer JluctoB
: 0XS1
= L | MC 110 kB KOpTtbl
St P 6
|
o Y I Y OMY. LLIk.Ne30. AOCH. TIDOEKTHBIA LHTD
3 Mposepun | ByunkckwiA /)]06.23 Cxewma nonas. 000 "TexHo basuc"
< H. KOHTP. TiokaBuH T 06.23
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Mos. Mos.
Kon. MpumeyaHue Kon. MpumMeyaHue
0603H. HaumeHoBaHue Tun p 06O3H. HavmeHoBaHue Tun p
E{ | [GPMMHan MpoTABOABADUIHON TA-01-3K42-0EEBB 1| 000 "Mpocodpr-Cutcrems!”
aBTOMATUKM 1 PEneiHoi 3alnThbl
E2 Bnok (unbTpytoLLmiA KOHAEHCATOPHBIN BOK-220-2 1 000 "MpocodpT-Cuctems!"
KH1, KH2 | Pene npomexyTtouHoe 1 mogynb ¢ RC-Lenbio 55.34.9.220.9202+99.01.0.230.09 2 Finder
KL1-KL8 | Pene npomexyTtouHoe u mogynb ¢ RC-Lienbio 62.33.9.220.0300+99.02.0.230.09 8 Finder
R1,R2 | Pesuctop C5-35B-25 10 kOm 2
SA1 - SA8 | TMepeknioyatenb CS10-03.001FU9.12 8 Elkey
SACY, n CS10-01.001FU9.12 5 Elk
SAC3 SACH epekriovaTenb -01. . ey
SACE,SACT
SAC2 | Mepekntovatenb CS10-02.358FU3.12S 1 Elkey
SAC5 | Mepekntoyatens CS10-02.005FU3.14 1 Elkey
SB1 KHonka 1
Brok ncnbitatenbHbIi BU-6M 2
$G1,S8G3 Llitencenb LUK 6M 2
Bnok ucnbiTatenbHbIN BI-4M 2
$G2, 5G4 Llrencens LUK 4M 2
XT1 Knemma ucnbitatensHas 20
XT3 Knemma ¢ pasmbikatenem 25
XT4 Knemma ¢ pasmbikatenem 75
St BiknioyaTenb Harpyski CLBS 16 3P 1
PykosiTka ynpaBneHus CLBS-DH80/B
SF1 ABTOMATUYECKIUIA BbIKIHOYATEND 2P 2A ¢ xapakTtepuctukon C 1
XT2 Knemma npoxogHasi 3
Obwelukadpible Lenu
OEL1 CBeTUIbHIK CBETOAUOOHbIN VCSI-LN03.02-12 1 HMn"BucC"
OHLY1 | Namna xentas 1
. 0R1 Peaucrop N3B-25-3.9k-10% 1
2
5‘; 0SQ1-05Q3 | KoHLeBo# BbIKOYaTEND 3
=
= OSF1 ABTOMAaTUYECKMIA BbIKIOYATEND 1p+N C 6A 1
©
(32}
@ 0vD1 Mogynb anoaHbIn MKPA-VD 1 000 "MpocodT-Cuctemb!"
0XS1 Posetka 1
©
'S 3041-237-1A
g 0XT1 Knemma ¢ pasmblikatenem 20
c MogepHu3saums MNC 110 kB KOpTbl (OcHatexune yctponctaamu MNA: AOCH
) ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB tOptbi) n. KOpTbI - 1 Ww.
(- Nam. Kon.yu] Nuct [Negok.| Mopn. | fata
Paspab. ®egopos %/» 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jlnuer JluctoB
= MC 110 kB OpThl
= P 7
o
|
[«]} 0 -
2 o o / Ony. Wk.Ne30. AOCH. MpOEKTHBIN LEHTP
@ MpoBepun Y 0106.23 lNepeyeHb aneMeHTOoB. 000 "TexHo Basuc"
= H. KOHTD. TiokaBUH T |06.23
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‘1M | - 1aLdy U (19LdQy g% Q)L DL BH HO BH W )09 SMHBhOILME BH gA 9
HOOV VL nwesLonodLoh suHemenoQ) 190doy gy 011 DL BunesuHdaTop

WuB. Ne noan. MNoan. n pata B3am. nHB. No
ony. Mapka-Homep Kabensi
LLIk.Ne30. AOCH
MNpaBasi 6okoBMHA
XT
Hanpasnenue M Ne Nms Hanpaenenue 22 =222 B[22
€peMbIYKU AEEHEEEBRE
uenu Knemmbl| Lenu uenu SIRIIRIRIBI2IRIS
T1 Llenn aHanoroBbIX cUrHarnos
SG1 2 1 A65) | OnYy. M.Ne9. TH 110 kB | ] 1
SG1 4 B65)  [OMY.M.Ne9. TH 110 B | 2] 2
SG1 6 3 650 [OnY.M.Ne9. TH 110 B | 3] 3
SG1 8 4 0650  |OMY.M.Ne9. TH 110 kB | 4] 4
SG2 2 5 He50 | OMYy. M.Ne9. TH 110 kB | 5] 5
SG2 4 6 650 | OMy. MNe9. TH 110 kB | 8] 6
SG2 6 7 Ke50  |OMY. M.Ne9. TH 110 «B | 6] 7
8
9
10
SG3 2 11 A6B0 | OMY. M.Ne9. TH 110 kB Il 1 1
SG3 4 12 B660 | OMY. M.Ne9. TH 110 kB Il 2 2
SG3 6 13 660 JOMY. M.Ne9. TH 110 kB Il 3 3
SG3 8 14 0660  |OMY. M.Ne9. TH 110 kB Il 4 4
SG4 2 15 Hee0 | Omy. M.Ne9. TH 110 kB Il 5 5
SG4 4 16 es0  [OMY. M.Ne9. TH 110 kB Il 8 6
SG4 6 17 Kee0 | OMY. M.Ne9. TH 110 kB Il 6 7
18
19
20
XT2 Lienu nutanust wkada
S1 4 1 03-QT16
2
S1 6 3
XT3 Llenn BXoAHbIX AUCKPETHBLIX CUrHaNoB
® 1 01-AOSN
® 2 01-AOSN
[ 3 01-AOSN
® 4 01-AOSN
® 5 01-A0SN
® 6 01-AOSN
[ 7 01-A0SN
® 8 01-AOSN | OMY. LLk.Ne28. AYB u sauwmtel BCK-1-110 01 73 1
® 9 01-AOSN | OMY. Llk.Ne29. AYB u sawutel BCK-2-110 01 73 1
[ 10 01-AQSN
11
12
13
14
15
SAC6 4 16 07-AOSN | OMY. LLk.Ne28. AYB u sauwmtel BCK-1-110 01 59 2
SAC7 4 17 00-AOSN | OMY. LlIk.Ne29. AYB u sawmtel BCK-2-110 01 59 2
18
19
20
21
22
® 23 £C
® 24 £C
® 25 £
XT4 Llenu BbIXOAHbIX AUCKPETHbIX CUTHAIOB
E1 X3:1 1
KH1 21 2
KH1 31 3
KH1 41 4
E1 X4:4 5
KH2 21 6
KH2 31 7
KH2 41 8
9
10
E1 X3:2 11
KH1 22 12
KH1 32 13
KH1 42 14
E1 X4:3 15
KH2 22 16
KH2 :32 17
KH2 42 18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
KL1 11 ® 37 101 |ONY. Lk.Ne28. AYB  3aumrs BCK-1-110 02 41 1
KL1 21 38 03-QB2G
KL2 11 ® 39 101 |ONY. Lk.Ne29. AYB u saumrsi BCK-2-110 02 41 1
KL2 21 40 03-QB2G
SF1 K ® 4
KL3 1
KL3 21 42
KL4 1 [ 43
KL4 21 \ 44
KL5 11 [ 45
KL5 21 \ 46
KL6 1 ® 47
KL6 21 48
KL7 1 [ L9 0
KL7 21 50 201 OrY. LLk.Ne29. AYB u 3awmtel BCK-2-110 02 :89 4
KL7 31 51 301 |ony. lWk.Ne29. AYB u sauwrsi BCK-2-110 02 121 3
KL8 11 ® 52 0t
KL8 21 53 201 Ony. LWk.Ne28. AYB u 3awmtsl BCK-1-110 02 :89 4
KL8 31 54 301 [OnY. Wk.Ne28. AYB u sauutbi 5CK-1-110 02 12 3
SF1 3 55 102-A0N [ 3PY 10 kB. Au. Ne9. O Xg 3 1
102-A0N [ 3PY 10 kB. A4. Ne10. ON X 3 1
SA1 4 56 103 ony. Wk.Ne28. AYB u sawmtbl BCK-1-110 02.SA2 4 2
03 [ony WkNe28. AYB u saquums BCK-1-110 02 L8
SA1 6 57 31-QB2G
SA2 4 58 103 [OnY. lWk.Ne29. AYB w saumtel BCK-2-110 02 48 2
SA2 6 59 33-0B2G
SA3 4 60 33K1K | 3PY 10 kB. Au. Ne9. ON X 1 2
SA3 6 61
SA4 4 62 33K2K | 3PY 10 kB. A4, Ne10. O X 1 2
SA4 6 63
SA5 4 64 31KK | 3PY 10 kB. Au. Ne10. O Xg 2 3
SA5 6 65
SA6 4 66 31KIK | 3PY 10 kB. Au. Ne9. Ol Xn 2 3
SA6 6 67
SA7 t 68 55 ony WkN°29. AYB u sauums BCK-2-110 02 67 3
SA7 6 69 233 [OnY. Wk.Ne29. AYB w saumtel BCK-2-110 02 :99 5
SA7 8 70 333 [Ony. Wk.Ne29. AYB w sauwmtel BCK-2-110 02 132
SA8 b T 1% 0Ny Ik N°28. AYB u 3awumsl BCK-1-110 02 67 3
SA8 6 72 233 ony. Wk.Ne28. AYB u sawmtbl BCK-1-110 02 :99 5
SA8 8 73 333 [Ony. Wk.Ne28. AYB v saumtel BCK-1-110 02 132 4
74
75
0XT1 Llenu curHanusauum
® 1 701 |Ony. lWk.Ne26. 3auwra n AYB B-110 T-1 X 182 1
® 2 701
KH1 11 ® 3 701
KH1 12 ® 4
® 5
KH2 14 ® 6
® 7
0VD1 13 ® 8
SB1 24 \
® 9
OR1 2 ® 10 707 [ony. lWik.Ne26. 3auwmra u AYB B-110 T-1 X 184 3
® 11 707
0VD1 6 12
0VD1 12 13
14
15
16
17
OHLY1 2 ® 18 702 [Ony. lk.Ne26. 3aumra u AYB B-110 T-1 X :185 2
® 19 702
jm i | 0
= § 2 § [ 20 702
58 S =
=
5z gls
5 = 3|3
25 3
= é( w :Ih%
) 2
s g
4 ) =
e i \
S| S
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Mos. 10
0603H. HanveHoBaHWe Tun Kon. Mpumeyarme
3PY 10 kB.A4. ON
KL3, KL4 | Pene npomexyTouHoe R4-2014-23-1220-WTLD c kon. GZ4 2
SAC1 [Mepeknioyatenb €S10-02.001FU9.12 1 Elkey
ony.
LLk.Ne30. AOCH Xp1Xg3 | Knemma npoxoaHas ¢ pasmbikatenem PTU 4-MT-P 2 Phoenix contact
XT4:/5€§ o__%%
3PY 10 kB. A4. Ne9. Of1 _| 3PY 10 kB. A4. Ne11. OJl _| 3PY 10 kB. A4. Ne13. Ofl _| 3PY 10 kB. A4. Ne15. OJl _| 3PY 10 kB. A4. Ne17. Ol _|
XT4:60 ¢ ~_33KIK &0 ~_33-K1K Xn ~_33K1K Xn ~_33-K1K Xn ~_33K1K Xn
5. © T PA101 Y 11 a0t T a3 T = pag0s T = pag0r T,
XT4:66 r31-KIK A r31-KIK A r31-KIK A r31-KIK A r31-KIK o
SO e 2 G B[ T G % [T
B PA-201 3 PA-203 ' PA-205 3 PA-207 s
SAC1 KL3 SAC1 KL3 SAC1 KL3 SAC1 KL3 SAC1 KL3
1 T+2 A1 A2 N 1 T+2 A1 A2 N 1 T+2 A1 A2 N 1 T+2 A1 A2 N 1 T+2 A1 A2 N
KL4 KL4 KL4 KL4 KL4
4 T + 3 A1 A2 4 T + 3 A1 A2 4 T + 3 A1 A2 4 T + 3 A1 A2 4 T + 3 A1 A2
~LLY1 ~LLY2 ~LlY1 ~LlIYy2 ~LLY1 ~LLY2 ~LlY1 ~LlIYy2 ~LLY1 ~LLY2
KL3 KCC1 KL3 KCC1 KL3 KCC1 KL3 KCC1 KL3 KCC1
e e - - e e
' 1" 14 28" A1 KCT1 ' 1" 14 28" A1 KCT1 5 1" 14 28 A1 KCT1 * 1" 14 28" A1 KCT1 ' 1" 14 28" At KCT1
KL4 KL4 KL4 KL4 KL4
~ O ~ O ~ cX2 ~ O ~ O
1" 14 32" A1 A2 " 14 32" A1 A2 1" 14 32 A1 A2 " 14 32 A1 A2 11 14 32" A1 A2
XT4:55 102-AOSN
5.9 > PA-102 d
§PV 10 kB. Au. Ne10. ON _| 3_Py 10 kB. Au. Ne12. ON _| §PV 10 kB. Au. Ne14. ON _| iiPy 10 kB. Au. Ne16. ON _|
XT4:62 ¢ ~_33-KK i ~_33-K2K Xn ~_33-K2K Xn ~_33-K2K Xn
5. © T PA102 Y 11 T R T TR A = Pag0s T,
XT4:64 ¢ r_31-K2K A r_31-K2K ~ ~_31-KK A r_31-K2K o
o " PAt0z 2 V1 ozPA/\%SNN T2 V10§/X%SNV T2 V1 ozpﬁk\’g)SNN T2
G a2 T > PA208 T3 T PA206 s
SAC1 KL3 SAC1 KL3 SAC1 KL3 SAC1 KL3 Mpvesarie:
1) B sveitkax 10 kB B 3PY [ONONHUTENBHO YCTAHOBUTL W MOAKIIOYNTL B COOTBETCTBUM CO CXEMON CreayioLLee:
2 7 T + 5 v v A 7 T + > Y I AN 7 T + 5 v = A 7 T + > v v < - MpomexyTouHble pene KL3, KL4;
@ KL4 KL4 KL4 KL4 - NMepexniovatens SACT;
= - Knemma npoxogHast ¢ pasmbikatenem Xa:1-Xa:3.
= T + T + T + T + MepeuncnenHoe 060pya0BaHNS 3aKkasaHo B cneLuduKkaLmum, a Mecta X yCTaHoBKI HeOBXOAMMO OnpeaeniTh Mo MecTy.
K 4 3 A1 A2 4 3 A A2 4 3 A1 A2 4 3 A A2 2) MepeyeHb 3NEMEHTOB Ha NUCTE NPUBELEH NS OHON AYeliku.
~LIY1 ~lLIY2 ~LLIY1 ~lLIY2 ~LIY1 ~lLIY2 ~LLIY1 ~lIY2 3) B cBs3M ¢ 0TCYTCBMEM MHCGhOPMALMK NOAKNKYeHNe 060pYA0BaHNS B SUEKaX YTOUHUTL MO MECTY
= * ~hqa* * ~HqQ* ~ * ~oqx
= noo A KCT1 (U Y KCTA > noou B KCTA (U Y KCT1 MogepHu3aLusi MC 110 kB tOpTbi (OcHatweHve yetpoiicteamu MA: AOCH
3 KL4 KL4 KL4 KL4 ¢ YB Ha BkntoueHne BCK n Ha OH Ha MC 110 kB tOpTbl) n. OpThb - 1 W.
(- P n e n e X2 e . Mam. Kon.yd) Iuct |Negok.| Mogn. | Hdata
1 14 32 A A2 "n o143 A A2 1 14 32 A A2 "n 14 3 A A2 Pas3pab. ®epnopos Zr- 06.23 MpoTMBOaBapuitHas aBTOMaTHKa. Cragua | Jlmcr JncToB
= MC 110 kB tOpThl
= P 9
2
2 ] ) OBGbeM PEKOHCTPYKLMN CyLLl,evCTBy}OLL{VIX navenei POEKTHBII LEHTP
o Mposepun | Byswrckwin | Tdi'n | 06.23 3PY 10 kB. Sueitkn ONl. . ;
T 000 "TexHo basuc
< H. KoHTp. THOKaBUH Toar | 06.23 CxeMa nonHas (hparmenT).
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HUYy WY

% CXD. DOZ-AOSNj
2 T 1 PA303

% OXD. EO1-AOSNj
4 3 2 PA303

1
Mos.
0603H. HanmeHoBaHne Tun Kon. MpumeyaHme
Ofl1Y.M.Ne19. MaHenb 6rokoB NUTaHKS
SF1 | ABTOMaTV4ECKNil BbIKITIOYATENb 2P 4A c xapaktepuctukon C 1
Xg1-Xg2 | Knemma npoxogHas ¢ pasmblkaTenem PTU 4-MT-P 2 Phoenix contact

ony.
[LIk.Ne30. AOCH

ol
=
o
I
=
s
S
m
(4]
g 3041-237-MA
=
c MogepHu3saums MNC 110 kB KOpTbl (OcHatexune yctponctaamu MNA: AOCH
S ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB tOptbi) n. KOpTbI - 1 Ww.
(- Nam. Kon.yu] Nuct [Negok.| Mopn. | fata
_ Mpumesarme; Paspab. ®egopos Zr- 06.23 I'Ipomscﬁgﬂ%msﬂ K)¢a1BT0|v|aTvn<a. Cragust | Jlver Jluctos
= 1) Ha nanenw I1.Ne19. Manenb 6nokos nutanus B OINY AONOAHUTENBHO YCTAHOBMUTL U NOAKMKOYMTL B COOTBETCTBUM CO CXEMOI CrieaytoLLee: KB FpTh! P 10
2 - ABTOMaTHYeckuin BbikntodaTenu SF1;
2 - Knemma npoxoaHas ¢ pasmbikatenem Xa:1-Xa:2. -—y OBbem pekoHCTPyKLM CYLLECTBYHOLLX NaKenei MpOEKTHBIN LIEHTP
o MepeuncneHHoe 060pyAOBaHNS 3aKkas3aHo B CneLmduKaLmm, a Mecta ux yCTaHOBKM Ha NaHenu HeobXoaMMO onpeaenuTb no MEeCTy. Mposepun | ByunHckuit 0106.23 OITY.IM.Ne19. MaHenb 6510k0B NUTAHWS. " "
T 000 "TexHo basuc
= H.konrp. | TioxaBuH Toor |06.23 Cxema nonHas (chparmeHT).
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12

Llenu BkntoueHus u otkntoveHnst BCK u/3 TepmuHan
301 302
02.A2
TOP 300 P3T
02.SAC9 02.SA2 7 lOHY. [1.Ne19. Maxenb 6roKOB NUTaHMS lOI'Iy. I1.Ne19. MaHenb 6rokoB NUTaHUs
‘ 02 02 103 02 (2 fPKouasaa 5K BXOAL.1
/TR + F 2 45 46 3 ‘ + 4 ( O O |- 223 7 o e 1SF4
T 0 2 DI Kowariga OTKII +1SF3-1 02 02 XT1 +1SF4-1 02 02
(313 > *"“‘ , ogg—ogf—E—H% Lge,%r;v/”g:ﬂ“; 3 28 87788 90 91 Lle"g,\%TZHMﬂ 3| T On =29 4 118119120122
-1SF3-2 02 N XT1 -1SF4-2 02 N 5
OnY. Lk.Ne30. AOCH 02.A2 33 115 02.A2 1 2 | 12 34 8 140 141
01 } 103 TOP 300 P3T TOP 300 P3T 1SF4
' ﬁ — X436 V9O | [Neiictane Pene 3.10 [elicaue Pene 3.1
PA304 . k. PA304 DI BHet. oTkn.2 f/‘ Ha He3aBUCUMbIt X6:4 —E Ha He3aBNUCUMbIi W‘I . '_IX51 C?Q3 0)1(;-1
| | XT4: 135 4 002 E_H% pacLen1Tens pacLenuTent 2 ¢1 c2
/5. PA-304 67 - -
02.S5A2 02.SA2
OTn(nlOg;;;/r(;@1 — OTmro;;lrglez — 02
yepes T— yepes
OT KIlto4a yrpaBneHns 7 * ‘ 8 OT KItoYa ynpaBneHns: 1 * ‘ 12 0127
OTkntoyeHne 02.SA6 02.KL1 OTKMtoYEHMe 02.KL3 02.5A6
uepes IMO 1 - yepes OMO 2 pd 02
Lerm (bOF’S";VJf;TBE*C‘;”K":'2;21@3:825:“33“”9 oT TepmuHana AYB S { ; 2 11 1 oT TepmuHana AYB 1" 14 12 14 ‘)132
oA 8”3,:‘-0 20 AOCH . OnY. LWk.Ne30. AOCH OnY. LLk.Ne30. AOCH
. K.N2oU. TKNIOYEeHne 0O
TOP 300 BECK |_ _| yepe3 MO 1 ()_H_IO—M / XT4:72 OI—H—O—OZ:B 02 qupgo;ﬂgZ ()_H_OI—X 4:54 / X 4:73OI_D 333 3 ®
—E 01 XT38 OT BHELLHMX 3aLLUT |~/ 5. o1 AOCH 1217 PA305 © |7 5. /5. PA-305
- /4.
Orknioderute
e 12— 01 ~07-AOSN ~ XT3:16 |
— 1 Xt ] 59 " PA305 O,
T V
02.A2 |
TOP 300 P3T 02 K Lensm oTKnioYeHmns Yepes AMO1 K Liensm oTknioYeHus yepes AMO2
——{ %56 | ™ (om. P[] 794-22-6-YA) (oM. P[] 794-22-6-YA)
CpafarblBakue 3T
_Pen ¥ - 02
_E 152
%
s}
I
=
=
3
m
©
g 3041-237-MA
. oAepHu3aLma K Tbl (OcHalleHwue yctpoircteamu [MA:
= Mogep uus C 110 kB KOptbl (OcHaly yCTpOi MA: AOCH
% ¢ YB Ha BkntoveHne bCK 1 Ha OH Ha MC 110 kB KOptbi) n. KOpThI - 1 W,
= am. Kon.yuf Muer [Negok.| Moan. | fara
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101 Llenu BkntoueHus u otkntoveHnst BCK u/3 TepmuHan 301 302
o1 Ce
02.A1
TOP 300 P3T
02.SAC9 02.SA2 7 lOHY. M1.Ne19. Maxenb 6rokoB NUTaHMS lOI'Iy. MM.Ne19. MaHenb 6rokoB NUTaHUS
02 1 02 02 103 02 (2 fPKouasaa 5K BXOAL.1 :
/TR + r 2 45 6 3 ‘ * AL E_%_@ ! S 2SF4
T 0 2 DI Kowariga OTKII +2SF3-1 02 02 XT2 +2SF4-1 02 02
N2 *"“‘ O%O%E—H%—o Llerm numarins 3 28 87788 90 91 Llerm nuTatis 3| %7 R =29 4 118119120122
47 2 1| 50 7 3MO 1/ 3MB 3M0 2
-2SF3-2 02 N XT2 -2SF4-2 02 N 5
OnY. Lk.Ne30. AOCH 02.A2 33 115 02.A2 1 2 | 12 34 8 140 141
01 } 103 TOP 300 P3T TOP 300 P3T 23F4
' ﬁ — X438 V9 | [Neiictane Pene 3.10 [elicaue Pene 3.1
PA 306 . k. PA306 DI BHet. oTkn.2 f/‘ Ha He3aBUCUMbIt X6:4 —E Ha He3aBNUCUMbIi W‘I . '_IX51 0353 0)1(;-2
| . XT4: 135 4 002 E_H% pacLienuTens pacLenuTens ¢1 C2
/5. PA-306 67 - -
02.SA2 02.SA2
Orknioverve — Orkniouerme — 02
yepe3 AMO 1 ~>‘<— yepe3 OMO 2
OT KIlto4a yrpaBneHns 7 * ‘ 8 OT KItoYa ynpaBneHns: 1 * ‘ 12 0127
OTkntoyeHne 02.SA6 02.KL1 OTKMtoYEHMe 02.KL3 02.5A6
yepe3 AMO 1 ¢ 02
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3awmt BCK 8 cxemy AOCH 2 n 14 P " 14
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/4.
Orknioderute
7 Perelo— XT3:17 |
—{ X1 ] —o )]
I V
02.A1 |
TOP 300 P3T 02 K Lensm oTKnioYeHmns Yepes AMO1 K Liensm oTknioYeHus yepes AMO2
——{ %56 | ™ (oM. P[] 794-22-6-YA) (oM. P 794-22-6-YA)
CpafarblBakue 3T
_Pen ¥ - 02
_E 152
%
o
I
=
s
3
[aa]
@©
g 3041-237-NA
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= MogepHu3saums MNC 110 kB KOpTbl (OcHatenume yctpoinctaamu MNA: AOCH
51 ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB OpTbi) n. KOpTbI - 1 w.
C Wam. Kon.yd) Jluet [Negok.| Mogn. | data
Paspab. ®edopob @\\ 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jluer JluctoB
= MC 110 kB tOpTbl
= P 14
2
0 - -
o posepun YYUHCKUI 'n | 06. LLIk.Ne26. 3awpra u. . 000 "TexHo Basuc"
=~ H. KOHTD. TiokasuH %N 06.23 Tabnuupl noaknoyeHuir (pparmeHT).
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=
= MogepHu3saums MNC 110 kB KOpTbl (OcHatenume yctpoinctaamu MNA: AOCH
51 ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB OpTbi) n. KOpTbI - 1 w.
C Wam. Kon.yd) Jluet [Negok.| Mogn. | data
Paspab. ®egopos @\\ 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jluer JluctoB
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= P 15
2
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Yucno
Wwms kabens | ven. Mapkw Lenen, npoxoasiymx B kabene
Kun
PA-101 3 | 102-A0SN 33-K1K 31-K1K
PA-102 3 102-AOSN  33-K2K 31-K2K
(PAN
ony. PA@U PA-201 3 | 33K1K 31-K1K 102-AOSN
2
M.Ne9. TH 110 B L PA-202 3 | 33-K2K 31-K2K 102-AOSN
PA-203 3 | 33K1K 31-K1K 102-AOSN
PA-204 3 | 33-K2K 31-K2K 102-A0SN
<= ) (<8 48 (5
N N AN N AN PA-205 3 [ 33K1K 31-K1K 102-AOSN
orny. orny. ory. PA-206 3 | 33K2K 31-K2K 102-A0SN
M.Ne19. MaHenb 6riokoB NUTaHUS LLk.Ne28. AYB v 3awmtel BCK-1-110 | | LLk.Ne29. AYB u 3awumtsl BCK-2-110
PA-207 3 | 33K1K 31-K1K 102-AOSN
ony. ony.
LUk Ne26. 3awmra n AYB B-110 T-1 | | Lk .Ne27. 3awmra u AYB B-110 T-2 PAS0T | 7 | ABSO BBSO C6S0 0650 HBSO V650 KESO
PA-302 7 AB60 B660 C660 0660 H6E60 W660 K660
8
% PA-303 2 | 02-AOSN 01-AOSN
&
PA-304 5 101 103 135 201 233
55\7 A PA-305 4 01-AOSN 07-AOSN 301 333
PA
308 PA 0 PA-306 5 101 103 135 201 233
PA ony. T
102 LUl Ne30. AOCH N PA-307 4 | 01-AOSN 09-AOSN 301 333
PA 025
101 DA PA-308 3 | 701 702 707
AN
303 PA-309 2 Loce. Nocs.
= 3PY 10 kB. /PR 3PY 10 kB. /PR 3PY 10 B. /AN 3PY 10 kB. /AN 3PY 10 kB.
01 4. Ne9. Of 201 Ay, Net11. ON 203 Au. Ne13. O 205 Au. Ne15. O 207 Au. Ne17. 0N
ol
=
o
=
% m 3PY 10 kB. /AR 3PY 10 kB. /PR 3PY 10 kB. /AN 3PY 10 kB.
K 102 Ay, Ne10. ON 202 Ay. Ne12. ON 204 Ay, Ne14. ON 206 A4, Ne16. O
(4]
: 3041-237-NA
=
c MogepHu3saums MNC 110 kB KOpTbl (OcHatexune yctponctaamu MNA: AOCH
) ¢ YB Ha BkntoyeHne BCK 1 Ha OH Ha MNC 110 kB tOptbi) n. KOpTbI - 1 Ww.
(- Nam. Kon.yu] Nuct [Negok.| Mopn. | fata
Paspab. ®egopos Zr- 06.23 lNpoTuBOaBapuitHas aBToMaTyKa. Cragua | Jlnuer JluctoB
= MC 110 kB OpThl
o P 16
o
|
ol
= - S / 523 c 5 ] MpOEKTHbIN LEHTP
s poBepun Y 1 | 06. xema kabenbHbIX CBS3eN 000 "TexHo Basuc"
= H. KOHTD. TiokaBUH T |06.23
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HanpaeneHue Cnocob npoknaaku

=& -

g HammeHOBal-[Me MapkipoBKa Kon-Bon | Kon. Obuas Mo 5 B 1pyGe padpa ans

s MOHTaXHOW 3aBoackas Mapka| ceveHue | pes. KaGenbHbI B Mpumeyanue OTMETOK

3 kabens AnuHa, M MeTannm B XK/ (2-x

= eAvHUUbI xun xXun Otkypa Kyna M METanmno CTpouTenbLCTBa

koHcrpyky | HECKOM pykaBe NoTKe | CTeHHas
wm | kopobGe rocpa)
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16
1 PA-101 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB A4. Ne9 OJ1 40 40
Ony Lk.Ne30. AOCH

2 PA-102 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB A4. Ne10 OJ1 40 40

3 PA-201 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne9 Ol 3PY 10 kB A4. Ne11 OJ1 S S

4 PA-202 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne10 Ol 3PY 10 kB A4. Ne12 OJ1 S S

S PA-203 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne11 Ofl 3PY 10 kB A4. Ne13 OJ1 S 5

6 PA-204 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne12 Of1 3PY 10 kB Ay. Ne14 OJ1 S S

7 PA-205 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne13 Ol 3PY 10 kB Ay. Ne15 OJ1 S 5

8 PA-206 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne14 Ol 3PY 10 kB Ay. Ne16 OJ1 S 5

9 MpoTUBOABAPUITH PA-207 KBBI'3Hr(A)-LS 4x1,5 1 3PY 10 kB Au. Ne15 Ol 3PY 10 kB Ay. Ne17 OJ1 S S

10 | @7 asTomatuka PA-301 KBBI'3Hr(A)-LS 10x2,5 3 30 30

OMy M.Ne9. TH 110 kB

11 PA-302 KBBI'3Hr(A)-LS 10x2,5 3 30 30

12 PA-303 | KBBI'3OHr(A)-LS 4x1,5 2 OMY M.Ne19. Marenb 6nokoB NUTaHWs! 20 20

13 PA-304 KBBI'3Hr(A)-LS 7x1,5 2 15 15

OnY LUk.Ne28. AYB u 3awutsl BCK-1-110
14 PA-305 KBBI'3Hr(A)-LS 7x1,5 3 OMY Wk.Ne30. AOCH 15 15
15 PA-306 KBBI'3Hr(A)-LS 7x1,5 2 15 15
OnYy LUk.Ne29. AYB u 3awutsl BCK-2-110

16 PA-307 KBBI'3Hr(A)-LS 7x1,5 3 15 15

17 PA-308 KBBI'3Hr(A)-LS 4x1,5 1 OnYy LUk.Ne26. 3awwuta n AYB B-110 T-1 10 10

18 PA-309 | KBBI'3Hr(A)-LS 4x1,5 2 | Ony Lk.Ne27. 3awmra n AYB B-110 T-2 10 10
g 3041-237-NA.KX
EE MogepHusaums MC 110 kB KOpTbl (OcHallenne yctpoicteamu MA: AOCH
c ¢ YB Ha Bkntoyenne BCK v Ha OH Ha MC 110 kB KOptsI) n. KOpTbI - 1 WWT.

Nam. JKon.yu] Jucr I Ne gok] MMogn | fara
Paspab. Pef10pos ‘473_?{" 02 [MpoTuBOABPUIHAS aBTOMATHKA. Cragua §_Tiver Jiveros
e MC 110 kB FOpTbl P 2
z ; . [POEKTHbI
£ MpumeyaHue: kabenbHbIN XypHan He ABNAETCS OCHOBAHWEM ANs HAape3ku kabens. H.KOHTP. ByYMHCKMA fj% 05.23 YKypHan KOHTPOIbHbIX kabeneil 0 Op OO(?'T " LgeHTp "
run TIOKaBUH o] 05.23 EXHO badnc




CBopgHas cneuundmkauma KOHTPONbHbIX kKabenen (1 aTan peKoHCTPYKLUK)

Kabenb KOHTPOMbHbI 3KpaHMPOBAHHbIV C MEAHBIMM XWaMu KBBI'3Hr(A)-LS 4x1,5 M. 155

Kabenb KOHTPOMbHbI 3KpaHMPOBAHHbIV C MEAHBIMM XWlaMu KBBI'3Hr(A)-LS 7x1,5 M. 60

Kabernb KOHTPOMbHbINA SKPAHMPOBAHHbINA C MEAHBIMU XWIamy KBBI'OHr(A)-LS 10x2,5 M. 60

Bcero 275
MoTpebHOCTL B Npounx matepuanax (1 atan peKOHCTPYKLUK)
HavnmeHoBaHue Tun Enurnua namepe- Konunyectso Macca, krien.
HWS n3m

[okpbITHE OrHesaluTHoe Ans kabenen, CunoTepw N6 r 8 k7 (10 12)
LBeT 6a30BbIN (cepbii)
MpoBog MyrB 1x1,5Mm2 M 10 0,022
[MpoBog, [yl'B 1x2,5mMm2 M 10 0,035

B3am. nHB. No

Moponwuck 1 aaTa

WuB. Ne mogn.

Nam.

Kon.yy

Iner

Nepok

Moanucs | [Hata

3041-237-NA.KXK

Jluer
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B3am. nHB. Ne

Moanwuck 1 aata

MHB. Ne nogn.

Tun, mapka, Kog obopynosaHms, Macca
3aBoa- EanHuua Konu-
Moanypns HanmeHoBaHwe 1 TEXHUYECKAs XapaKTepUCTUKa 0603HayYeHne AOKYMEHTa, n3genus, matepua- eanHNLbI Mpnumeyanns
W3roTOBMTENb n3mepeHus | 4ectBo
ONPOCHOrO nncTa na Kr
1 2 3 4 5 6 7 8 9
Wkad NA
1 [Lkady AOCH 3041-237-MA.331 L. 1
OononHutenbHoe 060pyaoBaHue U MaTepuansbi
2 ABTOMaTUYECKMI BbIKITIOYATESb 2P 4A c xapaktepuctukon C L. 1 [ns nanenu 19
3 Perle NpOMexyTOUHoe R4-2014-23-1220-WTLD ¢ kon. GZ4 Relpol ms 18 fins aseex SEY10
4 Mepekriovarents C$10-02.001FU9.12 Elkey L. 9 fns e SEY 10
5 Knemma npoxogHas ¢ pasMblkaTenem PTU 4-MT-P Phoenix contact LT, 29 Ans seek 3PY 10
kB 1 naHenu 19
6 Din-peitka NS 35 Phoenix contact L. 1 Ana sueex 3PY 10
kB 1 naHenu 19
7 KoHLeBas! KpbllLka D-PTU 4-MT 3209534 Phoenix contact ms 10 Ana sueex 3PY 10
kB 1 naHenm 19
OononHutenbHoe o6opyaoBaHne U MaTepuanbl Ans kadbenbHOW NPoayKLUM
8 Bupka kabenbHas Y-136 (TpeyronbHuk 55x55x55 MM) IEK LuT. 36
9 CranbHas kabenbHas crsxka 4,6*250 CKC (304) 4,6*250 (Fortisflex) KBT LuT. 100 1 ynak.
10 | Tpy6ka npospauHas mapkuposouHas, 2-3.5 um. anuka 15 Mu 301115 209-271 IIKC . 132 m’;””” 925
10 M2, ans obpa-
11 [oKpbITUe OrHe3alnTHOe Ans kabernein, UBeT 6a30BbIi (Cepbii) Cunotepm Or1-6 OSTEC Kr 8 BoTkM KabenbHOM
NpOL&YKL
12 MPOBOA MOHTAXHBI YCTAHOBOUHBIA, Cey. 1x2,5 MM2 MyrB-2,5 3, FOCT 6323-79 8410383 KoHkopa M 18 ANA 3a3EMTNEHIA
9KpaHOB kabeneil
13 HaKoHeuHIK KaBenbHbIi MeHbI MyKeHbi TMN 2,5-6-3, TOCT 7386-80 40824 KBT me 72 0.03434 | AN 3a3CMNCHIA
9KpaHoB kabenen
14 XOMYT 333eMIEHIS EBS1, Hepxasetowas cTansb, aua- E-tronic . 36 ans 3a3e|v|neHV|;|v
NasoH 3axuma 5-48 mm 9KpaHOB Kabene
KabenbHo-npoBoAHMKOBas NpoAyKUUs
MogepHusauus IMC 110 kB HOpTbl (OcHawerme yctpoincteamu MA: AOCH
c YB Ha Bkntoyenne BCK n Ha OH Ha MC 110 kB tOpTbi) n. KOpTbl - 1 Wr.
Mam. Kon.yy| Iuct |Negox| Mognues| [ata
40 -
Paspab. ®epopoB 29" 105.23 [pOTUBOABADHIiHAS BTOMATUKA. Cragua | Jlmer | Jluctos
NMC 110 kB Opta P 1 2
Hromp. | Bywwonni| = |05.23 CneLu/1cb|/1|<aLu/1$'|VI :?ggzgﬁgzl-mn, n3genun u OIEl)Fé;)el_(I_THbIVI LéeHTp
UM THOKaBWH =z ]05.23 ' «1€XHO basncy
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Tun, mapka, Kop obopynoBaHus, Macca
3aBoa- EanHuua Konu-
Mosunums HaumeHoBaHWe 1 TexHuJeckas xapaktepuctuka 0603HayYeHne AOKYMEHTa, usgenus, matepma- eVHULbI Mpumeyanns
U3roTOBUTESb n3mepeHust | 4ecteo
OMPOCHOro nncTa na Kr
1 2 3 4 5 6 7 8 9

Kaberb KOHTPOMbHbIN SKPaHMPOBAHHBINA C MEAHBLIMU Xunamu ¢ 0607104KOMN K3

15 MBX nnacTukaTta, He pacnpoCTpaHSILLMiA FOpeHne npu rpynnoBomn NPOKNagake, ¢ KBBI'3Hr(A)-LS 4x1,5 - M 155 0,209
HWU3KIM raso- 1 [bIMOBbIAENEHNEM, SKPAHUPOBAHHbIN ceveHneM: 4x1,5
Kaberb KOHTPOMbHbINA SKPaHUPOBAHHbINA C MEAHBIMM XWUamu ¢ 060104KOMN K13

16 MBX nnacTukaTta, He pacnpoCTpaHsoLLMiA FOpeHne npu rpynnoBomn NPOKNaake, ¢ KBBI'3Hr(A)-LS 7x1,5 - M 60 0,22
HWU3KUM ra30- 1 [bIMOBbIAENEHNEM, SKPAHUPOBAHHBIN CeveHneM: 7x1,5
Kaberb KOHTPOMbHbINA SKPaHUPOBAHHbINA C MEAHBIMM XWUamu ¢ 060104KOMN 13

17 MBX nnacTukaTta, He pacnpoCTpaHsIoLLMi FOPeHe Npu rpynnoBoN NPOKIaake, ¢ KBBI'3Hr(A)-LS 10x2,5 - M 60 0,533
HW3KIM ras0- 1 [bIMOBbIAENEHNEM, SKpaHUPOBaHHbI ceveHrem: 10x2,5

18 Mposoa MylB 1x1,5 mm2 M 10 0,022

19 MpoBsog MyrB 1x2,5 mm2 M 10 0,035

B
; /lucm
Wam. Kon.yy] Jiuet |Negok| Mognues| [ata .




No
i HaumeHoBaHue EQ.mam. Kon. NpumeyaHne
MoHTaxHble paboTbl
1 YcraHoska LWwkagos P3A B nomelleHumn OMY. wut 1 300 kr
Fabaputbl (BxLLXI): 2200x800x600 ' '
9 MoHTax 060pya0BaHNS Ha CyLLECTBYIOLLYIO NaHeb BEC: A0 wut 38
S Kr '
3 ObpaboTka kabens orHe3aLMTHBIM COCTaBOM KB.M. 10
Mpoknaaka kabens
4 Mo kabenbHbIM KOHCTPYKLMAM M. 275
S MoHTax NpoBoAa YCTaHOBOYHOTO M. 20
6 3apernka KoHLeBas cyxas 4nst KOHTPONbHOro kabens ceve- wut o4
HWEM OAHOW Xunbl: A0 2,5 MM2, KONUYECTBO Xun Ao 4 '
7 3ajenka KoHLeBas cyxas [ns KOHTPONbHOro kabens ceve- wut 8
HWEM OAHOW XWUnbl: A0 2,5 MM2, KONMYECTBO Xun ao 7 '
8 3ajenka KoHLeBas cyxas [ns KOHTPOMbHOro kabens ceve- wut 4
HWUEeM OJHOW Xunbl: 0o 2,5 MM2, konunyecTtso xun go 10 '
9 MpucoeanHeHne K 3axnumam Xun NpoBoAOB 1N kabenei wut 13

ceyeHnem go 2,5 mm2

Baam. nHB. Ne

Moanuch 1 pata

MHB. Ne noan.
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\NO

Bzam. nn

Iloam. n nara

HNus. Ne moi.

dil7 SA1 Beox 1 crynean AOCH ot kiitoua

VYnpasneHne QyHKIHAMH

Anroputm ynpasil. GyHKITUSIMHA
ot kiouer (set swl0 vl.so)

BxopaHble cur. BrIXoaH.cHTrH.

di18 SA2 Beox 2 crynenu AOCH ot ximroua

HeucnpaBHocTs nepexitoyaTeneit

dil9 SA3 Bgog 3 ctynenun AOCH ot kimroua

Bron | crynean AOCH ot kiroda

BriBog 1 ctynenn AOCH ot kiroua

di20 SA4 Beox 4 ctynenn AOCH ot ximroua

Brox 2 crynenun AOCH or kimtoua

di21 SAS Bsox 1 crynenu ATIBH ot kimroua

BriBog 2 crynenu AOCH ot kiiroua

di22 SA6 Beox 2 crynenu AIIBH ot ximroua

Bron 3 crynean AOCH ot kinroda

BriBog 3 crynenn AOCH ot kiroua

di23 SA7 Brox 3 crynenu AIIBH or kimoua

Bron 4 crynean AOCH ot kinroda

di24 SA8 Bronx 4 crynenu AIIBH or kimoua

BriBog 4 ctynenn AOCH ot kiroua

D1 IlluHa mucKpeTHBIX BXOAHBIX CUTHAJIOB

Bsox 1 crynenu ATIBH ot kitoua

BreiBoa 1 crynenu ATIBH ot kimoua

Bsox 2 crynenu AIIBH ot xntoua

BeiBop 2 crynenu AIIBH ot kmoua

Bsonx 3 crynenun AIIBH ot kiroda

BriBoa 3 crynenu AIIBH ot kioua

BBox 4 crynenu ATIBH ot kitoua

BriBog 4 crynenu AIIBH ot kitoua

swl _l avar —| /\/ |
swl 2 sw_fault
sw2 1 swl 1 out
sw2 2 swl 2 out
sw3 1 swl_fault
sw3 2 sw2 1 out
sw4 1 sw2 2 out
sw4 2 sw2_fault
sw5_1 sw3 1 out
swS5_2 sw3 2 out
swb_1 sw3_fault
swb 2 sw4 1 out
sw7 1 sw4 2 out
sw7 2 sw4_fault
sw8 1 sw5 1 out
sw8 2 sw5 2 out
sw9 1 sw5_fault
sw9 2 swb6 1 out
swl0 1 swb 2 out
swl0 2 sw6_fault
sw7_1 out
sw7_2 out
sw7_fault
sw8 1 out
sw8 2 out
sw8 fault
sw9 1 out
sw9 2 out
sw9_fault
swl0 1 out
swl0 2 out
swl0_fault

D3 Illuna 1MCKPETHBIX aIrOPUTMUUYECKUX CBI3EH

VcnoBHbIE 0003HAYECHHUS U OpuUMCYaHUA:

1. dil - di32 - ¢pusuueckre HoOMepa BXOJHBIX IUCKPETHBIX KaHAJIOB
2. dol - do32 - ¢puznueckue HoMepa BBIXOIHBIX AUCKPETHBIX KaHAJOB, HA KOTOPbI]
MOJIKJIIOYEHBI BHIXOJIHBIE pejie TepMUHAaa

3. Ecnu oTCcyTCTBYET IpUBSA3Ka HA AUCKPETHOM BXOJIE allTOPUTMA, TO
M0/IPa3yMEBAETCS YTO Ha BXO/€ Jorudeckuii 0

4. Ecniu OTCYTCTBYET IPUBSI3Ka Ha aHAJIOTOBOM BXOJI€ JITOPUTMA, TO
MOJpa3yMEBACTCs YTO Ha BXOJIC HyJIEeBasl BEIMIMHA

5. KIIH TH 1C - Ha3BaHue alropuT™a, B TeKyIueil kondurypanuu. Jlaercs npu
KoH(purypuposanun. Ha3panue nomeniaercst Hax 6JI0KOM aJITOPUTMA.
Kountpoab neneii Hanpstkenust (ken2 v1.so) - TUIIOBOE Ha3BaHHE allTOPUTMA.
Hazpanue nomeuiaercs BHyTpU 0J10Ka aIropuTMa.

Y

- IPY U3MEHEHUH COCTOSIHMSI Ha 3TOM Bbixoze ¢ Jjior.0 Ha jor. |
3aMUCBHIBACTCS OCIMIUIOTPaMMa

Jluct
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Boraucnurens u_flt
¢uznueckue BXoasl 1

BxojHble cur. BrIxoaH.cHrH.

101

1 crynens AOCH

CTyneHb aBTOMATHKH OTPaHUICHUS
CHIDKEHUS HarpspkeHus (aosnl6 st.so)

BxojHble cury. BrixoaH.curH.

[Tyck PAC: cpabarsiBanue 1 crynenu AOCH

(Bximrouenue BCK-1)

i) S|
[} [}
Ua eff ) = &
- 102 Ua_tek (neiicTB.Hanpskenne §.A) ) )
- Ua_ tek
B < FUa 103 Ub tek (sieiicTs.Hanpsxenne ¢.B) b 1ok ) e — 1V CpaGarsisanne | crynenn AOCH | BBIXOJIHOE PeJie TePMUHAIIA E £ r | Bxomure curs.
RV il |9 5 Pha o Wk (ae? c Ub tek ) Y | dol | eM.THCT 4 ¥ | Tpynna ycraBok Tpymma 1
z S T o 104 c_tek (neiictB.Hanpspkenue §.C) Uc_tok ) Y work (Bxirouenue BCK-1) E E ['pyIma ycTaBok 2 Tpymna 2
g —< 105 = HencnpaBnocTs TepMHHaNa HeucnpasHocTh TepMuHaIa blockl PO work S = | pynma yerasox 3
Ua_im _ = E T 3
UE;”U ot o106 3 | Beison 1 crynens AOCH Beisog 1 crynenn AOCH olock2 = = pyrima
S — _© 107 5 | BeiBon AOCH BeiBog AOCH > 4 cryners ATIBH = g I'pynma 4
| |m FUb v block3 C ITyck PAC: cpaba 4 ATIBH 3 3
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K S —< - CTyIeHb
o 9 Ub re g B B 5 5
= g = 1 10 < - XOOHBIC CHUTH. bIXOOH.CUTH. g g
58 Ub im = Ua tek (meficTs.Hanpspkenne ¢.A) g g CryneHp aBTOMaTHKH OTPaHUYCHUS
5= = 111 KIIH TH 1C Iepexn. ITH = b tek (ci Ua_tek ) avar g | CpabarsiBanue 4 crynenn AIIBH BBIXOAHOC pCJIC TCpMHHATIA 2 2 CHIDKEHHMS Hanpshkenus (aosnlé st.so)
2 N o, Ub tek (neiicts.Hanpsixenue ¢.B —
Uc eff Ub tek ) [ =i =4
z F I_Jc 112 Koutpoh nenei HalpskeHns YHpasieHue LeMsIMH HaPSHKCHAS E Uc_tek (meticts.nanpsoxerne ¢.C) S Y (otkmrouenue BCK-1) l do8 | cw.amer 4 s S BXO/HbIE CUTH.
3 Kaman 3 | % T< 113 (ken2 _vl.s0) npucoenunenus (switch16_uf.so) 2 = Uc_tek ) Y work 5 5 I'pymma ycraBok 1 Tpymma |
CM.JTHCT K
(Ucent) g U—C< 114 BXO/HbIE CHTH. BBIXO/IH.CHTH. BXOJHBIE CHTH. BEIXOZH.CHIH. = HencrpaBHOCTH TEPMHHANA HeucnpaBHOCTS TepMUHALA start] PO_work I = | _Lpynma ycraBox 2 I'pymma 2
cre 115 104 Ua 1o ) N | U1 1 nyck ocu-ga 5 blockl A A | I'pynna ycraBok 3
—<Uc im 109 bi ) avar —| _Is ) avar Hencnpasrocts LTH S4Bsion 4 crynenn AIIBH BriBox 4 crynenn ATIBH block2 I'pynna 3
= Ub re avar_led Ul 2s block =
114 U ” — ) = Paborana TH 1C & | Bewon AIIBH Brisox AIIBH block3 I'pynma 4
c_re ) block U2_1s ) active_ls = fHeucnpasuocts [TH Hewucnpasaocts [TH
105 Ua im ) lockl = U3 75 ) ~olive s Pa6ora na TH 2C =] 3 ~OCH block4
Beraucnurens u_flt 110 — = 101 Uan (TH 1C) neiicTs. 3Hau. = = = CLYTICHD TyHeHb Al
— Ub_im ) block2 5 Ua 1s tek ) no_ls C [MTyck PAC: cpab 2 AOCH 3 cryne OCH
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BXO/IHBIE CHTH. BBIXO/H.CHTH. 201 204 Uni_ o ) E F 5 106 Usn~ (TH 1C) neiicTs. 3Hau. Ub_ 1s_tek ) 7h B B — (Brmouenue BCK-2) CHW)KEHUS HarpspkeHus (aosnl6_st.so)
= Uni_eff j 202 209 Uikire ) n_ik E 306 Usn (TH 2C) neiicTs. 3Hau. Ub_ 2s_tek ) rf;lCU Ua_tek (neiicT.HanpspkeHue §.A) XOIE?:EFH' ) m————— ~N | OJLHOE DE BxoxHble CUrH.
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KaHaJ S _ " = .
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5 3 Uni_re = 5 102 FUa (TH 1C) = = HewucnpaBHOCTh TepMuHaIa HewucnpaBHOCTh TepMHUHATA = = I'pynmna ycraBok 3 Tovima 3
o 29 Uni_im o L J . 302 FUa(TH2C) Fa_ls tek BeiBox 2 crynean AOCH Beisox 2 crynenn AOCH blockl PO_work by
20 — 4 Fb o I'pynna 4
= Uik eff ) igg = % z 107 FUs(THIC) s Botson AOCH Boison AOCH Eiocﬁ 3 crynens AIIBH
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KaHan 5 |Q & Y T< 208 2 112 FUc (TH 1C) Fb_2s_tek block4 BKJIIOYEHMS HArp3ku (apvnl6_st) 5CK2 4 cryness AOCH
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Pexum BbIOOpa TI;II T only SA W st;rtl P O_ work I'pynma ycraBok 2 Tovina 2
HeHCHpaBHOCTI’ THIC blockl 1s W HewncnpaBHOCTh TepMHHAIIA HewncnpaBHOCTh TepMHHAIIA blockl = I'pynna ycraBok 3 prnr[a 3
Y S—— €UCIIPaBHOCTh blockl 2s Fc_tek y BeiBon 3 crynenun ATIBH BriBoj 3 crynenu AIIBH block2 ngnna T
B _ )
(busmaecKHe BXOTHI 3 KILH TH 2C block2 s Brisog AIIBH Brisog AIIBH block3
Bxo/iHbIE CHTH. BBIXO/IH.CHUTH. o block2 2s Hencnpasrocts LH Hencnpasrocts L block4
Ua o L 30 KOHTPOH&E[S;C?I?:&PMGHM block3_1s 3 crynen» AOCH
P F—{Ja< 302 = - = block3 2s CTyneHb aBTOMATHKA OTPAHHYIEHHS ITyck PAC: cpabatsiBanue 3 crynenu AOCH 1 crynens AIIBH
: XOOHBIC CHUTH. bIXOOH.CUTH. —
CM.JIHCT 3 I?%{zi)g w g Pha 303 304 avar _| A | § CHITKCHWA HATIpAACHiA (a0n16_St.50) (otkur-e Harpysku 1 C 10 kB IIC 110 kB ¥Opter) CryneHs aBTOMaTHKH TOBTOPHOTO
= S U—< 304 309 ITyck PAC nencnpasuocts ITH TH1 | & N Bxonubie curs. Boixonn.cura. BKJIFOUEHHMS Harp3ku (apvnl6_st)
z a re 305 avar led 5 Ua tek (neiicrs.Hanpspkenne §.A) Ua 1ok ) N | _
é Ua im ): T0c 314 block ITyck PAC neucnpasnocts IITH TH2 2 Ub_tek (nelicts.nanpsxene ¢.B) Ubitek ) a?r CpabarsiBanue 3 crynenn AOCH I BHX(;H};OC peTe TepMHUHAIIA y Fpymma yerasox | BxozHble cHTH.
] " _ 0 CM.JIHCT
5 < % 307 305 blockl VnpagnieHme dyHKLMSMM 5 Uc_tek (aeiicTs.Hanpsokenne ¢.C) Uc tok ) Y work (otkun-e Harpysku 1 C 10 kB IIC 110 kB FOptsI) l Tpymia ycrasok 2 I'pynma 1
pges m FUDb 310 block2 = HencnpaBnocTs TepMHHaNa HeucnpaBHocTh TepMuHaa — = I'pynna 2
kanan 10| 5 & << 308 315 ARTOpUTM ynpag. (yHKLMAMA S blockl PO_work ['pynma ycrasok 3
CM.JIHCT 3 (Usxa) 2=y 2 Phb Zv min t ust V1 . BoiBox 3 crynenn AOCH or kimoua BoiBon 3 crynenn AOCH ot kiroua I'pynma 3
BN2 Z5 s —<Ub — 309 404 f_ ) W rpynnamu ycTaBok (set_ust_v1) = Bomox AOCH Beson AOCH block2 2 crynens AIIBH Tpymma 4
= 2 ——< — . B . B . . E
af’a Ub_im ] 310 409 ik SACI1 di5 Pexwum Bri6opa TH XOHHLT - DIXORA, o = Heucnpasnocts [IH Heucnpasnocts [{H block3 CryIneHb aBTOMaTHKH TOBTOPHOTO ITyck PAC: cpabatsiBanue 2 crynenu AIIBH
) < 311 405 ~ Sw avar T block4 BKJIIOYEHHS HArp3Kku (apvnl6_st)
= Uc_eff e SAC3 di8 Beoa/Beison AOCH sw2 p— i - (Bki-e Harpy3ku 1 C 10 kB I1IC 110 kB ¥Oprtbr) 2 crynens ATIBH
T 5 &) FUc 313 410 2 | SAC4 di9 Beoa/ssiBos AIIBH o3 - - Ua ok CrefoTs manpmenite b.A) BxozHble CHrH. BBIXOJIH.CHTH. z
KaHa = = —< = X A _ . . Ua tek TYIIeHb aBTOMATHKH TIOBTOPHOI'O
cM.JmcT 3 (Ucnz) g UPhc 314 % SAC6 dil5 brok-ka AOCH or 3amut BCK-1 swh off1 Pexxum Be1OOpa TH Ub_tek (aeficrs manpsxerie & B) sztek % a\?r _| N | CpabatsiBanue 2 crynenu AIIBH I Bmx(;zuéoe peJ|1e TEepMHUHAIIA - BTIOueHT Harp3ku (apvn16 st)
= | SAC7 di - - = - _te 0 CMLJTUCT
;¢< 315 ° di16 brok-xa AOCH or sammr BCK-2 sw5 on2 Uc_tek (neiicts.Hanpsokenue ¢.C) Ue tek ) % " (Bki-e Harpy3ku 1 C 10 xB IIC 110 xB OpTs1) l Bxonuele curs.
Uc im ) % s o2 BoiBog AOCH cte _wor ['pynmna ycraBok | Tpymma 1
: startl PO_work
§ sw7 on3 HeucnpaBHocTs TepMHuHaIa HeucnpaBHocTh TepMuHaNa blockl — I'pynna ycrasok 2 I'pynma 2
block kenl = sw8 off3 Brison ATIBH BeiBox 2 crynenu AIIBH ot kmoua BeiBox 2 crynenu AIIBH ot kmoua blocka I'pynna ycrasok 3 'pynma 3
2 block_ken2 Z sw9 ond BeiBox AIIBH Brisox AIIBH blocka I'pynna 4
Boraucimrens u_flt § block_ff oy sw10 offd Brigon | crynenn AOCH u 4 crynenn AIIBH Heuncnpasrocts 1IH Hencnpasnocts [H =
(usnueckue Bxobl 4 = Z (ipu padore 3amur bCK-1) block4
= 2 swi1 on5 4 crynenr AOCH 3ot AIIBH
Bxomble CHTH. BHXO{IH-CHFH 401 ; = ) sw12 off5 BoiBon 2 cTynenn gOSHaIg 3;“;“?;;‘ ﬁc%Bg CTymneHb aBTOMATHKH OTPaHUICHHS ITyck PAC: cpabarsianue 4 crynenn AOCH CTYTCHb
= Uni_eff ) 2 = SACS dil0 Beibop rpymis! ycTaBok 1 — oné pu pabOTe 3ali - CHIDKEHUS HanpspkeHus (aosnl16_st.so) CryneHb aBTOMaTUKU MTOBTOPHOTO
S= —< 402 & = [ SAC5 dil1 Baioo 5 in_gr (otki-e Harpy3ku 2 C 10 kB I1C 110 kB IOpThi) BKIIOUCHNs HATP3KH (apvnl6._ st)
— FUni 203 5 bIOOP IPYTIILI yCTABOK in_gr2 off6 Ua tek (nei D.A) BXozHBIE CHTH. BBIXO/IH.CHUTH. P P -
KaH = —< — ; = a_tek (nmeiicT.HanpspreHHE §.
) 3 R 3 z SACS5 dil2 Beibop rpymimsl ycTaBok 3 . BxoHble cuTH.
CMLJTHCT (Uni) % § 5 UI;l;n;e 404 § . . A in_gr3 on7 Ub tek (meticts.Hanpspkenue ¢.B) gs—tet % a\;;ir _| N | CpabarsiBanue 4 crynean AOCH I BBIXOJIHOE peJie TepMUHAIIA I'pymma ycrasok | —
_ < i — e
) 2 go W 405 v % Brisox 1 crynesn AOCH ot kimoua 1 Brisoz 1 crynesn AOCH % in_gr4 off7 Uc_tek (neticts.nanpsokenue §.C) Ue tek ) Y work (orxr-e marpysxn 2 C 10 kB IIC 110 kB Oprsr) | dot | cm. o & Ipynna ycragok 2 I'pynma 2
m' § = ; Uik_e m < 406 § E Beisos 1 crymernu AOCH u 4 cryrenu ATIBH E on8 HewncmnpaBHocTh TepMuHana HewncnpasaocTs TepMuHana ol — . POﬁ work 'pymma ycraBok 3 Tpynma 3
= ;, ah T_lk< 407 E o (mpu pa6ote 3amur bCK-1) o off8 BeiBog 4 ctynenn AOCH ot kiroua BeiBon 4 crynenn AOCH or kioua blz§k2 = I'pynna 4
§ xatan 13 |8 & v T< 408 = ﬁ = on9 Bomsox AOCH Bomox AOCH o 1 crynens ATIBH
m CM.JIHCT 3 (Uk2) |8 § - W 409 2 ¢ | _Buison 2 crynenn AOCH or kimoua 1 Brigon 2 crynenn AOCH § off9 Hewucnpasrocts [TH Hewucnpasnocts 1TH blzzk 2 Crynenp aBTOMATHKH HOBT01P6H0T0 [Tyck PAC: cpabarsisanue 1 crynenn AIIBH
= 2 _ : M m on10 BKJIIOUCHUS Harp3ku (apvnl6 st 4 AIIBH
5 & Uik im 410 z % 1 Bueoxa 2 crynenn AOCH u 3 crynenu ATIBH =] P (@ 0 (Br1-e Harpysku 2 C 10 kB 1IC 110 xB FO0pren) e
= = A = = . £ off10 BxonHele curs. BBIXOzH.CUTH. C
© = = (mpu pabote 3amut bCK-2) = 11 Ua_tok (achcTs. manpsorenne ¢.A) TyTIeHb ABTOMATHKH ITOBTOPHOTO
& :: é é on Ubitek T — Ua_tek ) avar —| N | CpaGarsieanme 1 crymenu ATTBH | BBIXOJHOE PeJie TEpMUHAIIA BKJIFOUEHHUS Harp3ku (apvnl6 st)
= 2 1 BrBoa 4 crynenu AIIBH ot kimtoua BriBon 4 crynenn ATIBH 2 off11 = - Ub_tek ) Y | do5 | CM.JITUCT 4 BxoxHble cUTH.
E( ;[ 1 5 on12 Uc tek (geiictB.Hanpspkenue ¢.C) Uc_tek ) Y work (Bi1-e Harpy3ku 2 C 10 kB I1C 110 kB KOpTsi) I'pynmna ycraBok 1 Tpymma 1
= = BriBog 1 ctynmenn AOCH u 4 crynean AIIBH = off12 startl PO work I'pynna ycraBok 2 Tovima 2
= (ipu padote 3amut bCK-1) = ort I'pynma ycraBok 1 HewncnpasaocTs TepMuHana HewncnpaBrocTs TepMHHaIA blockl — I'pynma ycraBok 3 pr 3
a B 3 ATIBH B 3 ALIBH A o2 I'pymnmna ycraBok 2 Brisoa 1 ctynenu AIIBH ot knroua Brioz 1 crynenn AIIBH ot kimoua lock2 Fﬁynr{: :
= BIBOJI 3 CTYIIEHU OT KJIF04a BIBOJ 3 CTylEHU ['pVIIIa VeTaBoK 3 YIIIT
= 1 or3 py Y Brisog AIIBH Brisog AIIBH block3
= BriBog 2 crynenu AOCH u 3 crynenn ATIBH gré Heucnpagrocrs LIH Henenpasrocts LIH block4
2 .
- (npu pabote 3aumt bCK-2) Tner
o]
£ 3041-237-TIA.IT1 :
Nsm. [Kon.yy.JIuct|Ne noy. Iloam. | JaTa

1 cryneass AOCH

CTyIieHb aBTOMATHKH OTPAaHHYCHUS
CHWXEHHUsI HanpshkeHust (aosnl6_st.so)

dopmar A3x4



Curnanmzanus
AJITOPUTM CHUTHAITU3AINU TEPMUHATA
CamoaunarnocTuka TITA-01 (tpa_sign_v2.s0)
ANroput™M caMOIMarHOCTUKH BxojnHble cury. BrIxoaH.cHurH.
tepmunana TITA-01 (tpa_sd v2.s0) Fault avar
BxojHble cury. BrixoaH.curH. Work Operation
vi2p ) avar MeCTHBIi ITyJIbT yIPaBICHHS CpabatsiBanme 1 crynmenn AOCH na Bkirouerne BCK-1 110 kB Led 01 Enable UV
“1on ) fault tepmuHana TIIA-01 gpagaTmBaHHe i CTyTEHH iggﬁ Ha BrimroueHne bCK-2 11 g) 11((])3 _ Led 02 Alg_Fault
V5 ) work Okpan "Camouaraoctuka" Cp a6aTHBaHHe 2 CTyTCHH ~OCH Ha OTKITIOUCHHC HATP. 5C10 KB Led 03 Reset_Sign
& v in ) block pabatbiBanue 4 CTYIICHU Ha OTKITIOYEHHE Harp. K Led 04 ( Error Code
) CH: IlpeBbluieHa MOCTOSIHHAS COCTABJIAIONIAs, KaHa | const 1 const 1 8 Kpac. Cpa0batsiBanue 1 crynenu AIIBH na Bxmrouenue Harp. 2 C 10 kB Lod 05 ( VN 1
5 CH: IIpeBelneHa IOCTOSIHHASL COCTABIIAIOMIAs, KaHAT 2 const 2 Fix const 1 8 KEJIT. @ "Tocr.cocr. k.1-8" Cpabareisanue 2 crynenu AIIBH na Bkmouenue Harp. 1 C 10 kB Tod 06 ( vV IN 2
= CH: I1peBblnieHa MOCTOSIHHAS COCTABIIAIONIAs], KaHA 3 cons t_3 cg st 9_ 1_6 Kpac. CpabatsiBanue 3 crynenu AIIBH na otxmrouenne BCK-2 110 kB To d_07 ( +_1 2\7
é CH: IpeBbluieHa IOCTOSHHAS COCTABIISIONIAsl, KaHAI 4 const 4 fx const 0 16 JKEIIT. @ "Ilocr.cocr. k.9-16" CpabareiBanue 4 crynenu AIIBH na otkmouenne BCK-1 110 kB Tod 08 ¢ v
CE CH: IlpeBbllieHa NOCTOAHHAS COCTABIIAOIIAS, KaHAI 5 cons t_5 const 17 24 Kpac. HewncnpaBHOCTb nepekiouaTenci Led709 ( 15V
— — — LED n _ " . —
= const_6 fix_const 17 24 HKCIIT. :) Hocr.cocr. k.17-24 SAC6 d%13 BriBenena 0nok-ka AOCH or 3amur BCK-1 Ted 10 ( 12V Mid
c% const 7 const 25 32 Kpac. SAC7 dil4 BeiBegena 610k-ka AOCH ot 3amut BCK-2 Led 11 ( 12V Mid
o const 8 Fx const 25 32 KEIT. @ “ITocr.cocr. k.25-32" Beios 1 crynenu AOCH u 4 crynenn ATIBH Ted 12 C 5V Mid
£ | CH: IlpeBbiiena nocTosiHHas COCTABIISIIOLIAs, KaHas 9 - t_9 const 33 40 Kpac. (pu pabote 3amut bCK-1) = VIN I M q
£ Jcu: ITpeBslilieHa MOCTOSHHASL COCTABIIAONIAs, KaHa! 10 — ——— swenr.\LED) "ITocr.coct. k.33-40" —0 BeBoa 2 crynenn AOCH u 3 crynenu ATIBH Lod 13 NG 1
2 const_10 fix_const 33 40 ATl (opu pabote 3amuT bCK-2) = V_IN 2 Mid
O CH: TlpesBbimiena moctostHHas cocTaBstonias, kaHai 1 1 const 11 di Kpac. ‘t: — -
CH: IpeBbllIeHa MOCTOSHHAS COCTABMISIONIAs, KaHan 12 — L xcenT.(LED "OummbKa BX.MOLyJIs" SG1 u SG2 di3 BU TH 1C BcraBneH ,l) He BcraBnen Ted 14 S r,Slgn.,OU
const_12 fix_mdi Q& 1 pa6. b1 e CydeWidth
CH: TlpeBsbimieHa nmocTosHHAs cOCTaBJIsIONIas, Kanan 13 cOnS (13 n; I Kpac. Pa6ora ma TH 1C i Led 15
const 1:1 40 fix_mdo meﬂT.(@ OmmOKa pex oyt Led 16
over 1.8 fix_const_all Kpac. Pabora na TH 2C & Led 17
CH: Omm6xa momysst MDI 1 — — - xcem.(@ "Ommbxa CAN" . Led 18
mdil fix_can_bus Kpac SG3 u SG4 di4 BU TH 2C BcTaBieH ,E T dﬁ T
d.2...13 A\ 12 : n n © —
CH: Ommbka mozayns MDO 1 ai T — 12 menT.(LED He nopma +12B Hencnpassocts IH Led 20
mdol IX_vV1<p Kpac. Pa6ora na TH 1C Lod 21
mdo2...13 v_I2n (LED "He nopma -12B" Padora ga TH 2C =
block_const fix_vi2n HKENT. P Led 22
OCK_cons — Kpac HewucnpaBHOCTh TepMHHAIIA Ted 23
blockiove.r v_p senr.(LED) "He Hopma +5B" Pesknm BbiGopa TH pyuHoii Bei6op TH Tod 24
block _mdi fix_vSp Kpac aBT-KUi WM py4yHoii Beioop TH L d_2 3
block mdo v_in : (LED) "Hencnp. oneproxa” 1 °
. . b]
block_service fix v in KCIT. p- onep § . Led 26
block v t cpu Kpac. = di2 JIgepu mixada OTKPHITHI Led 27
CH: Ilpo6nems! ¢ BHyTpenHel muHoi CAN can bus ﬁx_t opu )KCJIT.(LED "Beic. Temm.npor." :: Led 28
CH: W3menunace koHpurypanyus B/B reco_n f — I( pt 3ell. g Led 29
= wor _
CH: YcrpoiicTBO paboTaeT B OTpaHHYCHHOM PEKUME Tt WOgI'k ove; LED) "TIO B paGore" %); Led 30
BrIcokas TemnepaTypa nporeccopa — - S Led 31
—— © t cpu service Kpac. E §
: YCTpoHCTBO B MpoIlecce nepe3amycka i teboot oxt "Vism. komd. B/B" a Led 32
reset 1 e Led 33
reset 2 S Led 34
= <
reset 3 2 Led 35
] ext]l fault 5 Led 36
= ext2 fault & Led 37
5 5 = = Led_38
| &8 ext3_fault =) ed
= 55 © Led 39
= = O =
< N e 5 Led 40
= S 3
S = = HewcnpaBHOCTS TepMUHATA | cn Led 41
o| 5 § a Led 42
T — /M Led_43
GE A dil SB Copoc curnanmzanuu (SB1, cMm.mct 4) Led 44
@ | C6poc curnanusanuu Led 45
Led 46
Led 47
o Led748
2 T Test Led
= Reset 1
o) Reset 2
<
s
=
=
=)
=
S
=
=
=
S
=}
; Jluct
m
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D3 IluHa 1uCKpeTHBIX AITOPUTMHYECKHUX CBSI3EH

N

D1 I[llmHa TUCKPETHBIX BXOAHBIX CUTHAJIOB

\NO

Bzam. nn

Iloam. n nara

HNus. Ne moi.

ITyck PAC Heucnpasnocts I1H TH1

PAC

Jlorvka perucTPaUMM PABOTH

anropnTMoB

3anvch ocumnnorpamM

1

ITyck PAC Heucnpasnocts IIH TH2

ITyck PAC BriBos/cMeHa rpymniibl yCTaBOK/HEUCIIPABHOCTD KITIOYa

ITyck PAC:

cpabatbiBanue | crynenn AOCH (Bkmouenune BCK-1)

ITyck PAC:

cpabatpiBanue 2 crynenn AOCH (Bkmouenne bCK-2)

ITyck PAC:

cpabatbiBanue 3 crynenn AOCH (otkin-e Harpysku 1 C 10 kB I1C 110 kB KOpTs1)

ITyck PAC:

cpabatbiBanue 4 crynenn AOCH (otki-e Harpy3ku 2 C 10 kB I1C 110 kB KOpTs1)

ITyck PAC:

cpabatbiBanue | crynenu AIIBH (Bku-e narpysku 2 C 10 kB I1C 110 kB FOpThi)

ITyck PAC:

cpabatbiBanue 2 crynenu AIIBH (Bkn-e varpysku 1 C 10 kB I1C 110 kB FOpThi)

ITyck PAC:

cpabatbiBanue 3 crynenu AIIBH (otkmouenne BCK-2)

ITyck PAC: cpabatsiBanue 4 crynenu AIIBH (orkmtouenune BCK-1)
Pabora na TH 1C

Pabora na TH 2C

Pexxum Be16Opa TH pyuHoii Beroop TH

1 aBT-Kui wim py4yHoii Beioop TH

HeucnpaBHocTh TepMUHana

HeuncnpaBHOCTb IEpeKIrOUaTenei

BriBog 1 crynenn AOCH u 4 crynenu AIIBH

(mpu pabote 3amut bCK-1)
Brison 2 ctynean AOCH u 3 crynenu AIIBH

(npu padote 3aumt bCK-2)

N

W3m. [Kom.yy.JIucr]

Ne noy. Iloxm.

Hara
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Baanku ycraok AOCH Bepcuu /14.02

000 «MPOCODPT-CUCTEMbI»

p/c 40702810300080010546, «/c 30101810700000000940
B E® MNMAO «MOM BaHk», r. EkatepuHbypra,
BUK 046577940,

MHH/KIIM 6660149600 / 665801001

OKB3[ 31.20,33.20; 51.65.5 OKI1O 55181848

[Tpu 3anmomHeHNN OJIAHKOB HEOOXOAUMO PYKOBOJICTBOBATHCS TEXHHUYECKUMH OTIMCAHUSIMH
- st yerpoiictBa MKITA-P3 — onucanmne [IBKM.421445.002 [14.02.

[TapameTpsl 3a1anust ycTaBok aaroputMos [1A:

- IMara3oH 3a/1aHus YCTaBOK BO BTOPUYHBIX BelM4YMHaX: 1o HanpspkeHuio (0-200) B, mo toky (0-200) A,

nio conpoTtusieHuto (0-20000) Om; o momrHocTH (0-40000) BT;
- [Iar 3a/[aHus YCTABOK aHAJIOTOBBIX BeMMUMH — He MeHee 10 enunuis: usmepenns;
- INATIa30H 3aJ]aHHs YCTAaBOK Mo BpemenH — ot 0 10 2:10 ® ¢;
- [Iar 3aJ[aHus YCTaBOK MO BpeMeHH — He MeHee 8:107 c.

Ta6muna ycraBok crynenn AOCH 1 crynens — Bkiaw4denue BCK-1 (Bepcus aosnl6_st)

Enununa N
VYcraBka O6o3Hauenue | 3HayeHHe JMITTHLL KommenTapuii
U3MEpEHHUS
VYcraBka Ha VYcraBka o CHUKEHUIO
cpabaThIBaHHE CTYIICHU HATPSDKEHUS
10 HAIPSHKCHUIO Ipunsma pasnoti 0.8Unom
p Uy 46,16 | B(dasm) | P p
- CONACHO PEKOMEHOAYUAM
3a600a-uzeomosumens Ha
sxatouenue bCK-1
VYcraBka OJIOKMPOBKH Ipunsma pasnoii 0.2Unom
CTYIICHH TIO U_block 11,54 B (da3n.) |coenacno pexomenoayusim
HaMpPsHKEHUIO 3a800a-uzeomosumens
Curnain Ha cpabaTbIBaHuE
Brigepxka BpeMeHH MPOXOJIUT MOCJIE OTCUeTa
CTYIIEHHU Ha T st 19 CexyHabl |BBIAEPKKH BPEMEHU, IIPH
cpabaTbIBaHUE COXPAaHEHUU YCIOBHH TSt
cpabaThIBaHMs
Curnain cpabaTeIBaHUS
ITyCKOBBIX OPTaHOB
yAepKUBACTCS HA 3aJJaHHOE
BpeMms. PekomeHtyemast
BennurHa He 6onee 5% oT
Brigepxka BpeMeHH
BeJIMYMHBI T_St. MUHHMaTbHAS
IMyCKOBBIX OPraHOB Ha T _reset 0.5 CexyHabl -
- pexomenayemas BennunHa — 0,05
BO3BpaT
CeK.
Coenacno pexomenoayuam
npunsimo 0.5 ¢ (6onee 0.05 ¢ u ne
oonee 5% om T st)
Hcnonb3yercs asist 3aMbIKaHUS
Jlmrenbrocts KOHTAaKTOB peJie yIpPaBIsSIOLIEro
BBIXOJHOI'O CUTHAIA T out 0,6 CeKyH/IBI pele ynp

CTYIICHU

BO3II€I>'ICTBPI5I Ha 3a1aHHOC BpCMA




3041-237-NA.BY

YcraBka

O0o3HaueHue

3HaueHue

Enunnna
M3MEPEHUsI

Kommenrtapuii

CoenacHno pexomeHoayusm
npunamo 0.6 ¢ 6 duanazone om

0.5000.8c

[Tpumeyanus. 1 — B yeTpoiicTBe yCTABKH BBICTABJSIIOTCS BO BTOPHYHBIX 3HAYEHUX

Ta6muna ycraBok crynenn AOCH 2 crynens — Bkiawuenue BCK-2 (Bepcust a0snl16_st)

VYcraBka O6o3HaueHue | 3HaYCHHE Enununa KommenTapuii
WU3MEPCHHUS
VYcraBka Ha YcraBka 10 CHUKEHUIO
cpabaThIBaHHUE CTYIICHU HaTIPSDKCHUS
10 HaIIPSHKEHUIO TR 46,16 B (dasn.) Ipunsama pasnoii 0.8Unom
CO2NIACHO PEKOMEHOAYUAM
3a600a-u3eo0mosumens Ha
sxmouenue bCK-2
YcTaBka OJIOKUPOBKU Ipunsama pasnoii 0.2Unom
CTYIICHH TI0 U_block 11,54 B (da3n.) |coenacro pexomenoayusim
HaMPsHKSHUIO 3a600a-u3eomosumens
Curnain Ha cpabaTbIBaHuE
Brigepxka BpeMeHH MPOXOUT MOCJE OTCUeTa
CTYIIEHU Ha T st 20 CekyHIbl | BBIIEPKKH BPEMEHH, IPU
cpabaThIBaHHE COXPAaHEHUU yCIOBHH ISt
cpabaTbIBaHMs
Curnan cpabaTbIBaHUS
MyCKOBBIX OPTaHOB
yIep>KUBAETCA Ha 3a/laHHOE
Bpems. PexomeHnnyemas
BeNMYKMHA He Oomee 5% oT
Brigepxka BpeMeHH
ITyCKOBBIX OPTaHOB HA T_reset 0.5 CexyHabl BemMamHEL T_st. Mumivaisas
Bo3BpaT pexomenayemast BenuuuHa — 0,05
CEK.
CoenacHno pexomeHoayuam
npursimo 0.5 ¢ (6onee 0.05 ¢ u ne
oonee 5% om T st)
Hcnonb3yercs s 3aMbIKaHUS
KOHTAaKTOB peJie yIPaBIsSIOLIEro
JnmuTenbHOCTh BO3JICHCTBUS Ha 3aJJaHHOE BpEMsI
BBIXO/IHOT'O CUTHAJIA T out 0,6 CexyH bl
CTyNeHHU CoenacHno pexomeHoayusm

npursimo 0.6 ¢ 6 ouanazone om

0.5000.8c

[Tpumeuanus. 1 — B yeTpoiicTBe yCTABKH BbICTABJISIIOTCS BO BTOPHMYHBIX 3HAYEHUIX




Ta6muna ycraBok crynenn AOCH 3 crynens — oTkiawo4yenue Harpy3ku 1 cix 10 kB (Bepcus aosn16_st)

3041-237-NA.BY

VYcraBka O0Oo3Hauenne | 3HadyeHUE Ennnna KommenTapwii
WU3MEpEHHUS
VYcraBka Ha YcraBka 10 CHUKEHHUIO
cpabaThIBaHHE CTYIICHU HATIPSDKCHUS
10 HaIIPSHKEHUIO Ipunsama pasnoii 0.7TUnom
uy 40,39 B (da3n.) |coenacro pexomenoayusim
3a600a-u3e0mosumens Ha
omxmouenue naepysku I cu 10
KB
VYcraBka OJIOKHPOBKHU Ipunsma pasnoti 0.2Unom
CTYIEHHU O U_block 11,54 B (dpa3n.) |coenacrno pexomendayusm
HaIPSHKCHUTO 3a600a-U320MOBUMEJISL
Curnain Ha cpabaTbIBaHUE
Brigepxka BpeMeHH MPOXOJIUT TOCIIE OTCYeTa
CTYIIEHU Ha T_st 21 CexkyHIbl |BBIIEP)KKH BPEMEHH, IIPU
cpabaTbIBaHHE COXPAaHCHUU YCIIOBHH IS
cpabaThIBaHUS
Curnan cpabaTbIBaHUS
MyCKOBBIX OPTaHOB
yIep)KUBACTCA Ha 3a/laHHOE
Bpems. PexomeHnnyemas
BeNM4rHA He Ooree 5% oT
Briaep:kka BpeMeHn
ITyCKOBBIX OPTaHOB Ha T reset 0.5 CexkyH bl sesuamibt T_st. Munuvanbnas
Bo3BpaT pexomenayemast BenmuuHa — 0,05
CeK.
Coenacro pexomenoayuam
npunamo 0.5 ¢ (bonee 0.05 c u ne
bonee 5% om T st)
Hcnonb3yercs nis 3aMblKaHUs
KOHTAKTOB peJie yIPaBIsSIOIETO
JnurensHOCTh BO3JICHCTBHS Ha 3aJJaHHOE BPEMSI
BBIXOJHOI'O CUT'HAJIa T out 0,6 CexyHabl
CTYIICHU Coenacro pexomenoayuam

npunamo 0.6 ¢ 6 duanazone om
0.5000.8c

HpI/IMe'-IaHI/IH. 1-B YCTpoﬁCTBe YCTaBKH BBICTABJAIOTCH BO BTOPHYHLIX 3HAYCHUAX

Tabnuna ycraBok crynenn AOCH 3 crynenn — oTkiouenue Harpysku 2 cun 10 kB (Bepcust a0sn16_st)

Enunnna

VYcraBka O6o3HaueHue | 3HaYCHHE KommenTapuii
WU3MEPEHHUSI
VYcraBka Ha VYcraBka 10 CHUKEHHIO
cpabaTbIBaHUE CTYIIEHU HaANPSDKEHUS
10 HAIPSHKCHUIO Ipunsma pasnoti 0.7Unom
uy 40,39 B (pasn.) |coernacro pexomenoayusm

3a600a-u320MoeUMens Ha
omxkatouenue nazpysxku 2 cui 10
KB
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VYcraBka OO6o3HaueHue | 3HaueHHUe Ennmma KommenTapuii
U3MEpEeHUs
VYcraBka OJIOKHPOBKHU Ipunsma pasnoti 0.2Unom
CTYTIEHH 10 U_block 11,54 B (pasn.) |coenacno pexomenoayusim
HaNPSHKCHUIO 3a600a-U320MOBUME]ISL
Curnan Ha cpabaTbIBaHNE
Briepikka BpemMeHu MPOXOJIUT TOCIIE OTCYeTa
CTYIIEHU Ha T_st 22 CexkyHIbl |BBIIEP)KKH BPEMEHH, IIPU
cpabaTbIBaHHE COXpaHEHHH YCIJIOBUHN JIJIs
cpabaThIBaHUS
Curnan cpabaTbIBaHUS
IIYCKOBBIX OpPraHOB
yIIep)KUBACTCA Ha 3a/laHHOE
BpeMs. Pexomenayemast
BeNM4rHA He Ooree 5% oT
Beiaep:kka BpeMeHn
ITyCKOBBIX OPTaHOB Ha T reset 0.5 CexkyH bl pesuamibt T_st. Munuvanbhas
BosBpaT pexomenayemast BenmunHa — 0,05
CeK.
CoenacHno pexomeHoayusm
npunamo 0.5 ¢ (6oree 0.05 ¢ u He
bonee 5% om T st)
Hcnonb3yercs s 3aMbIKaHUS
KOHTAKTOB peJie YIPABISAIOIIETO
JIUTenpHOCTh BO3JICHCTBUS HA 3aJaHHOE BpPEMS
BBIXOJHOI'O CUT'HAJIa T out 0,6 CexyHabl
CTYNICHH Coenacro pexomenoayuam
npunamo 0.6 ¢ 6 duanazone om
0.5000.8c

IIpumeuanus. 1 — B ycTpoiicTBe yCTABKH BBICTABJISIIOTCS BO BTOPUYHBIX 3HAYEHHUAX

Ta6muna ycraBok crynenu AIIBH 1 crynenn — Bkiw4uenue Harpysku 2 cur 10 kB (Bepcus apvnl6_st)

Ennnuna .
VYcraBka O6o3HauyeHue | 3HaUYCHHE JUHH KommenTapuii
WU3MEpEHHUS

VYcraBka 110 BOCCTAHOBIICHHIO
HaANPSDKEHUS
Ipunama pasnou 0.8Unom

YcTaBKa cTymeHH 1o CO2NIACHO PEKOMEHOAYUAM

Y uy? 46,16 | B (dasn.) p 4

HATNPSDKEHUTO - 3aso0a-uzeomosumerns (8
ouanazone om 0.8 0o 1.0 Unom)
Ha exmoyeHue nazpysku 2 cu 10
kB
Curnai Ha cpabaTbIBaHuE
MIPOXOJUT MOCJIE OTCUeTa

Beinepxka BpeMeHu Ha

T_st 19 CekyHIbl |BBIIEPKKU BPEMEHHU IIPU

cpabaTbIBaHHE CTYICHH - .
COXPaHEHUHU yCIOBUH s
cpabaTbIBaHMs

Brinepkka Bpemenu

A1eP p Curnan cpabaTbIBaHUS
MMyCKOBBIX OPTaHOB Ha T reset 0.5 CexyHabl
- MyCKOBBIX OPTaHOB
BO3BpaT
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YcraBka

O06o03HaueHue

3HaueHue

Enunnna
M3MEPEHUsI

KommenTapuii

yIEp)KUBACTCS Ha 3alaHHOE
BpeMsl.

PexoMenyemas BenmuanHa HE
6omee 5% ot BemuuuHbIl T_St.
MuHrMalIbHAsI pEeKOMEH1yeMast
BenuunHa — 0,05 cexk.

CoenacHno pexomeHoayuam
npursimo 0.5 ¢ (6onee 0.05 ¢ u ne
oonee 5% om T st)

JImMTenbHOCTh
BBIXOJIHOTO CHTHaja
CTYIICHU

T out

0.6

CexyHpl

I/ICHOHBSyeTCH JJIA 3aMBbIKaHUA
KOHTAKTOB PCJIC YIIPABJIAIOMIETO
BO3JICHCTBUSA Ha 3aJaHHOE BpeMms.

Coenacro pexomenoayuam
npunsmo 0.6 ¢ 6 duanazone om
0.500 0.8 c

HpI/IMC‘-IaHI/I}I. 1-B yCTpOﬁCTBe YCTaBKH BBICTABJIAKTCH BO BTOPUYHbLIX 3HAYCHUAX

Tabnuua ycraBok crynenun AIIBH 2 crynens — Bkiaiouenne Harpy3ku 1 cur 10 kB (Bepcust apvnl6_st)

VYcraBka

O06o03Hauenue

3HayeHue

Ennanma
U3MEPEHUSI

KommenTapuii

YcraBka CTyNEHH 110
HaIPSKEHUIO

uy!?

46,16

B (da3n.)

VYcraBka 1o BOCCTaHOBIICHUIO
HaATPSDKEHUS

Ipunsima pasnoii 0.8Unom
CONACHO PEKOMEHOAYUAM
3a800a-uzeomogumeinsi (6
ouanazone om 0.8 0o 1.0 Unom)
Ha exmouenue naepysku 1 cu 10
kB

Beiaepikka BpeMeHH Ha
cpabaTbIBaHHE CTYIICHH

T st

20

CexyHbl

Curnain Ha cpabaTbIBaHuE
IIPOXOJUT MOCJIE OTCUETA
BBIJIEP>)KKH BPEMEHHU U
COXPAHEHUHU YCIOBHUM JUIst
cpabaThIBaHMs

Briaepxka BpeMeHH
ITyCKOBBIX OPTaHOB Ha
BO3BpaT

T reset

0.5

CexyHbl

Curnan cpabaThIBaHUS
ITyCKOBBIX OPTaHOB
yAepKUBAETCS Ha 3aJJaHHOE
BpeMSL.

PexoMenyemas BenmuunHa He
6omee 5% ot BenmmuuHbI T_St.
MuHuMasbHas PeKOMEHTyeMast
BenmunHa — 0,05 cek.

Coenacno pexomenoayuam
npurnsmo 0.5 ¢ (6onee 0.05 ¢ u ne
bonee 5% om T st)

JIIMTEenbHOCTh
BBIXOJIHOTO CUTHaJIa
CTYIICHU

T out

0.6

CexyHabl

I/ICHOHBSYGTCH JUIA 3aMbIKaHU S
KOHTAKTOB PCJIC YIIPABJIAIOIICTO
BO3JICHCTBHUS Ha 3aJITaHHOC BpCMI.
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YcraBka

O06o03HaueHue

3HaueHue

Enunnna
M3MEPEHUsI

KommenTapuii

Coenacro pexomenoayuam
npunamo 0.6 ¢ 6 duanazone om
0.5 00 0.8 ¢

HpI/IMC‘-IaHI/I}I. 1-B yCTpOﬁCTBe YCTaBKM BBICTABJIAKTCH BO BTOPUYHbLIX 3HAYCHUAX

Ta6muna ycraBok crynenu AIIBH 3 crynens — orkiaouenne BCK-2 (Bepcus apvnl6_st)

VYcraBka

O06o03Hauenue

3HayeHue

Ennanma
U3MEPEHUSI

KommenTapuii

YcraBka CTyNeHH 10
HaMpsKEHUIO

Uyt

51,93

B (da3n.)

VYcraBka o BOCCTaHOBJICHUIO
HaANPSDKEHUS

Ipunama pasnou 0.9Unom
CO2NLACHO PEKOMeHOaYUsM
3a800a-uzeomosumenst (8
ouanazone om 0.8 0o 1.0 Unom)
nHa omxniowernue BCK-2

Beinepxka BpeMeHu Ha
cpabaTbIBaHHE CTYIEHU

T st

21

CexyHabl

Curnan Ha cpabaTbIBaHHE
HPOXOIMT TTOCIIE OTCYETa
BBIJICPYKKU BPEMEHH TIPH
COXPaHEHHH YCIOBHH /IS
cpabaThIBaHHS

Brinepxka BpemeHu
ITyCKOBBIX OPraHOB Ha
BO3BpAT

T reset

0.5

CexyHbl

Curnan cpabaTbIBaHUS
ITyCKOBBIX OPTaHOB
yIIEP)KUBACTCS Ha 3aJIaHHOE
BpeMsL.

Pexomenryemast BeIMYMHA HE
6osee 5% ot BenuuuHbI 1_St.
MuHuMasbHas PEKOMEHTyeMast
Beanunna — 0,05 cek.

Coenacro pexomeHoayusm
npunsmo 0.5 ¢ (6onee 0.05 ¢ u ne
bonee 5% om T st)

JmMTenbHOCTh
BBIXOJTHOTO CHUTHaJIa
CTyHEeHHU

T out

0.6

CexkyHibl

Hcnonb3yercs s 3aMbIKaHUS
KOHTAKTOB peJi€ YIPaBIISAIOIIETr0
BO3JICHCTBUS HA 3aJJaHHOE BPEMSI.

CoenacHno pexomeHoayusm
npursimo 0.6 ¢ 6 ouanazone om

0.5000.8c

[Tpumeyanus. 1 — B yeTpoiicTBe yCTABKH BbICTABJISIIOTCS BO BTOPHMYHBIX 3HAYEHUIX
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Tabnuua ycraBok crynenu AIIBH 4 crynens — orkiarouenune BCK-1 (Bepcus apvnl6_st)

VYcraBka

O06o3Hauenue

3HaueHune

Ennuna
HM3MEpPEHUst

KommenTapuii

VYcraBka CTyNeHH 110
HaIPSKEHUIO

u_y!?

51,93

B (das3n.)

VYcTaBka 1o BOCCTaHOBIICHUIO
HATIPSDKCHUS

Ipunama pasnou 0.9Unom
CONACHO PEKOMEHOAYUAM
3a600a-uzeomosumens (8
ouanaszone om 0.8 0o 1.0 Unom)
Ha omxnouenue FCK-1

Beigepikka BpeMeHH Ha
cpabaTbIBaHHE CTYIICHH

T st

22

CexyHpl

Curnai Ha cpabaTbIBaHue
HOPOXOJUT MOCJIe OTCUEeTa
BBIJICP)KKH BPEMEHH TIPH
COXPaHEHHMHU YCIOBUH JIJIst
cpabaTpIBaHMs

Boiaepxka BpeMeHH
IIyCKOBBIX OPraHOB Ha
BO3BpaT

T reset

0.5

CexyHbl

Curnan cpabaThIBaHUS
ITyCKOBBIX OPTaHOB
yAepKUBAETCS HA 3aJJaHHOE
BpeMsL.

PexoMenyemas BenmuunHa HE
6osee 5% ot BenmmuuHbI 1_St.
MuHuMasbHAs PEKOMEHTyeMast
BenmunHa — 0,05 cek.

Coenacro pexomenoayusm
npunsimo 0.5 ¢ (6onee 0.05 ¢ u ne
oonee 5% om T st)

JImuTenbHOCTh
BBIXOJIHOTO CHUTHaJjIa
CTyTICHU

T out

0.6

CexyHabl

Hcnonb3yercs nis 3aMblKaHUS
KOHTAKTOB peJie yIIPaBISIOLIETO
BO3JICHCTBHS Ha 3aJJaHHOE BpEMSI.

Coenacrno pexomenoayusm
npunamo 0.6 ¢ 6 duanazone om
0.5000.8c

IIpumeuanus. 1 — B ycTpoiicTBe yCTABKH BBICTABJISIIOTCH BO BTOPUYHBIX 3HAYEHHUAX
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2. YCTaBKH aJITOPUTMOB KOHTPOJIS IENel HAMPSKEHUS

Tabnuia ycTaBOK alropuT™Ma KOHTPOJISI OTCYTCTBHS U HECHMMETPHH HanpspkeHui (Bepcust Ken2_v1) —
TH-1-110

Enununa .
VYcraBka O6o3HaueHue | 3HayeHUE AL KommenTapuii
U3MEPCHHUS
Koa¢ppunuent Ipunsama cozanacro
JTOMHOEHHUS (a3l A K1 2 YHUCIIO PeKOMeHOayusM 3a800a-
"3Be31b1" useomosumeris
Koaddurment Ipunsma coenactuo
JIOTIOJTHATEIIBbHOM OOMOTKH K2 0,577 YUCIIO PPeKOMeHOayUsM 3a6800a-
TH U320MoeuUmetsl
Ipunsama coenacro
VYcraBka cpabaTbIBaHUs U_block 10 B-rpanycel | pexomenoayusm zasooa-
uz2omosumers
Briaepxka BpeMeHH Ha He 6osiee MUHUMATBHON
BbIJIayy CUTHaja T1 5) CexkyHABl | BBIICPKKH BPEMECHH B
OmoKUpoBKH 1 OnmoxupyemMoit pyHKIUU
Brinepkka BpeMeHU Ha Hpunsima cozuacro
p p T1 ret 0.04 CekyHIBl | pekomMeHOayusm 3a800a-
BosBpat 610KupoBKH -
us2omosumersi
VYcraBka no Ilpunama coenachno
MHUHHMaJIBHOMY pabodemy U_min 20 B PEeKOMEeHOAyUAM 3a800a-
HaNPSDKSHUTO us2omosumers
Brigepxka BpeMeHH Ha Ilpunsama coenacno
BBIJIa4y CHUTHaJIa T2 5 CEeKYHIBI | peKOMeHOayusm 3a600d-
OJIOKUPOBKH 2 uz2omosumerns
Ipunsima coenacro
Beinep:kka BpeMeHHU Ha
T2 ret 0.04 CEeKYHIIBl | peKxomeHOayusm 3a600a-
BoszBpat 610kupoBKH -
us2omosumesi
Brigepxka BpeMeHH Ha Ipunsama coenacro
BbIJIaYy CHUTHAaJIa eKoOMeHOayusM 3a800a-
ety . T _led 7 CEKYH/IbI P 4
OTCYTCTBHSI IIETICH - us2omosumers
HaANPSDKEHUS
Ipunsima coenacro
Hanpsixenune
U2 _max 15 B PpeKoMeHOayusm 3a800a-
cpabarbiBanus mo U2 -
us2omosumesi
Ilpunsama coenacno
Hanpsoxenue
UO0_max 15 B PEKOMEeHOayUAM 3a600a-
cpabareiBanus o U0 -
uz2omosumerns
[Ipumeuanus. 1 — B yeTpoiicTBe YCTABKH BHICTABJISIIOTCH BO BTOPUYHBIX 3HAYEHHUSAX




Tabnuia ycTaBok anropuTMa KOHTPOJISI OTCYTCTBHS M HECHMMETPHHU HarpshkeHui (Bepeust Ken2_vl) —

3041-237-NA.BY

TH-2-110
Enuanna o
YcraBka OO6o3Hauenue | 3HaueHHE KommenTapuii
U3MEpEHUS
Koadpunuent Ilpunama coenacto
JTOMHOXeHHUS (azbl A K1 2 4HCIIO PEKOMEHOAYUAM 3a800a-
"3Be3a51" uz2omoeumeis
Koa¢ppunuent Ipunsama cozanacro
JIOTIOJIHUTEIBHON OOMOTKH K2 0,577 qUCII0 PEKOMEHOAYUAM 348004~
TH uz2eomoeumes
Ilpunama coanacro
YcraBka cpabaThIBaHHS U_block 10 B-rpanycel | pexomenoayusm 3aeooa-
us2omosumeisi
Beinepxkka BpeMeHHn Ha He 0ojiee MUHUMAaIbHON
BbIJIaUy CUTHaJIa T1 5 CexkyHIpl | BBIAEPKKH BPEMEHU B
0J1I0KUpOBKH 1 Os10KupyeMoit pyHKIHUU
Briaepxka BpeMeHH Ha Hpunsima cozuaco
P P T1 ret 0.04 CexkyHBl | peKoMeHOayusam 3a600a-
BosBpar 6;10KkupoBKH -
uzeomosumes
VYcraBka 1o Ilpunama coenacno
MUHHMAaJBHOMY paboyemy U_min 20 B PEKOMEHOAYUAM 3a800a-
HAMPSHKEHUIO us2omosumerisi
Brinepikka BpeMeHH Ha Ipunama coenacno
BBIJIa4y CHUTHaJIa T2 5 CEeKYHIBI | peKoMeHOayusm 3a600d-
OJIOKHPOBKH 2 us2omosumers
Ipunama coenacno
Briaepxka BpeMeHH Ha
T2 ret 0.04 CEeKYHIBI | peKOMeHOayusm 3a600d-
BosBpar 6;10KupoBKH -
uzzomosumerns
Briaepxka BpeMeHH Ha
A1°P p Ipunama coenacno
BbIJIa4y CHTHaJIa
. T led 7 CEeKYHIIBl | peKxomeHOayusm 3a600a-
OTCYTCTBHSI LIeTIEH -
us2omosumerst
HaTpsHKSHUS
Ilpunama coenacno
Hanpsixenne
U2_max 15 B PEeKOMeHOayuaM 3a600a-
cpabateiBanus o U2 -
useomosumeisi
Ipunama coenacno
Hanpsixenune
UO0_max 15 B PpeKoMeHOayusm 3a800a-

cpabareiBanms mo UO

uzeomoeumeJii

HpI/IMeanI/IH. 1-B yCTpOﬁCTBe YCTAaBKH BBICTABJISIIOTCH BO BTOPUYHBIX 3HAYCHUAX
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Tabnuia ycraBok nepekiodatens Hanpspbkenuid u yacror 1CLL, 2CHI (Bepcust switch16_uf)

Enununa .
VYcraBka O6o3HaueHue | 3HayeHUE JIMITIHLL KommenTapuii
U3MEPEHUs
YcTaBKa 1o HanpsHKECHHUIO
IPSIMOM MTOCTIEIOBATEIHLHOCTH.
Y CTaBKa 110 Ipunsima coenacro
MUHHMAaJILHOMY uly 40 B (das3n.) P
- PpeKomeHOayuu 3a800a-
HanpspkeHuto Ul .
useomosumers pasuoti 40 B
Gaznvix
VYcraBka 1o HanpsHKEHHUEO
00paTHO# MOoCIe0BaTEIBHOCTH.
Y CTaBKa 110 Ipunsima coenacro
MaKCUMaJIbHOMY uz2.y 15 B (da3n.) P
- peKomeHOayuu 3a800a-
Hanpspkenuto U2 .
useomosumeris paguoti 15 B
Gasnvix
CurHaJs Ha CUTHAJIM3a1IUI0
IPOXOJUT IOCIIE OTCUETa
Beiaepxka BpemMeHu
BBIZICPIKKU BPEMEHU TIPH
Ha CUTHAJIM3AIHI0 00 .
OTCVTCTRII T 8 Cexcyrgr | OTCYTCTBHH HANpSXKEHMI Ha
s . Y obeux CII.
HATPAACHIH Ipunumaem no ycinoguro
Ha o6eux CIII P Y

OMCMPOUKU OM 8b10ePAHCKU
spemenu KI[H: 7+ 1 =8 ¢

10




Tloon. u oama

Une. Ne 0yon.

Bzam. une. No

Tloon. u oama

HUne. Ne noon.

00O «IIpocodT - CucteMbi»

AJITOPUTMBI PEJTEVMHOM 3AIIIMTHI 1 IPOTUBOABAPUMHOM
ABTOMATUKHA

CTyneHb aBTOMATHKH OTPAHUYCHUS CHUKEHUS] HANPSIZKEHUS
Bepcust anropur™ma: aosnl6_st
OIMMCAHUE
0.150.007-0002 OII

ExatepunOypr
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Tloon. u oama

Une. Ne 0yon.

o

Bzam. uns.

Tloon. u oama

HUne. Ne noon.

Hacrosimee ommcanue pacnpoctpansercss Ha pazpadoranueii OOO "IIpocodT-Cucremsr"”
QITOPUTM Bepcuu aosnlé st (B manbHEHIIEM, alrOPUTM) peanu3ylomuid (yHKIHMH OAHON CTyINEeHH
ABTOMAaTUKH OTPAaHUYCHHS CHIDKCHHS HanpsbkeHus (B mampHedmeMm, crynenb AOCH) wu
OpeIHa3HAYeHO JUIsI O3HAKOMJIGHHA C (YHKIHMSIMM, TNPUHLUAIIOM pPabOThl M  MOIPOOHOCTAMHU
TeXHHYeCKoM peanusanuu crynenn AOCH.

ANTOpUTM OCHOBBIBAETCS Ha Mpenpaylie peannsauuu aiaroputMa cryneHu AOCH Bepcumn
aosnl5 st. B anroputme noGaBnena ycraBka U block u ynorudeckue 3jeMeHTH )i MMapauiebHON
pabots! ycraBok U block u U Y.

B HACTOAIICM OIMMMCAaHWUHU ITPUHATHBI CJICAYIOINIUE YCIIOBHBIC 0003HaYEHUS U COKpalllCHUA:

AOCH — aBTOMAaTUKA OI'PAaHUYCHHUS CHUKCHUSI HAIIPSKCHHUS
ITA — MPOTUBOABapUIiHAS] ABTOMATHKA.

[Tpoure cokpaiieHus: IpUBEIEHBI Jajee MO TEKCTY.

[lepeyeHp MOKYMEHTOB, Ha KOTOpBIE CCBUIAETCS HACTOSINEE ONUCAHHWE, IPUBEAEH B
IPUIOKEHUU A.
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Tloon. u oama

HUne. Ne noon.

1 Haznauenue

ANTOpUTM NpeaHa3HaueH s peanusanun GyHKuuid oguoi cryneHn AOCH B cOOTBETCTBHM C

tpeboBanusmu 'OCT 55105-2012. Crynens AOCH npenna3zHaueHa /7 BbIJaud BBIXOJIHOTO CUTHANA
IIpY CHUKEHUM HaNpsDKEHUs 10 TpeM (aszam.

2 OyHKIUU

Anroputm peanusyer cieaytomume ¢pynkuuu crynean AOCH:
— KOHTPOJHPYET BEIMUUHY U JITUTEIBHOCTh CHUKEHUS HANIPSDKEHUS 110 KXo (ase;
— BBIJACT YNPaBIIAIOLINE BO3CHCTBUSA C yI€TOM OJIOKUPOBOK.

3 BxogHbie aHaI0roBEIE INEPEMCHHEIC

Ua tek — HamnpspkeHue (assl A
Ub_tek — HarnpspkeHue ¢asol B
Uc_tek — HanpsikeHue ¢aspl C

4 BXoJHbIE AUCKPETHBIC TIEPEMEHHBIC

blockl — Onokupytrontuii Bxoa 1
block2 — OJIOKUpYIOUIHA BXOJ 2
block3 — OJIOKMpYIOMUH BXO/ 3
block4 — Omokupyromii Bxoa 4

S BpIXOAHBIE aHAJIOTOBBIE IEPEMEHHBIE

t st — BHYTPEHHSIS BBIXOJIHAsA [IEPEMEHHAs, TPEAHA3HAYEHa JJI BKIIOYEHUS B
ABAPHUITHYIO OCIIJIIOTPAMMY 7Sl TIOBBINICHUS MH()OPMATUBHOCTH TIPU €€
aHanu3e. [loka3piBaeT npouecc orcuera BIAEPKKU BPEMEHU B CTYIIEHU

6 BbpIXOHBIE TUCKPETHBIE IEPEMEHHbIE

avar — IycK ociuiorpaga

Y — cpabareiBanne crynenn AOCH (kpaTKOBpEMEHHBIN CUTHAI)

Y work — cpabatbiBanue crynenn AOCH (anuTenpHbIN cUrHai, moka GUKCHpPYyeTcst
cpabaThIBaHKE CTYIIEHU T10 PEKUMY U YCTaBKaM)

PO_work —myck crynenn AOCH (uuTenbHbIi CHUTHA, TOKa GUKCHpYyeTcst paboTa

MTYCKOBBIX OPTaHOB)
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7 Tabnuna ycTaBok

Ornucanue ycTaBOK ajaroputMma npuseaeHo B Tabmure 7.1.

Tabmuna 7.1
Ennnuna o
VYcraBka O6o3HaueHue | 3HaUYCHHE KommeHnTtapuit
U3MEpPEHUS
VYcraBka Ha Uy B (da3n.)
VYcraBka o CHUKEHUIO
cpabaThIBaHUE CTYIICHU
HaIpsKEHUS
110 HAIPSHKEHUIO
VYcraBka OJIOKUPOBKU
CTYIIEHU TIO U block B (dazn.) Y CTABKA 110 CHIKCHHIO
HaIpsKEHUs
HaIpPSKEHUIO
Brinepikka BpemeHu T st Cexynapl | Curnan Ha cpabaTbIBaHHE
CTYIIEHH HA IPOXOJUT IOCJIE OTCUETA
cpabaTbiBaHUE BBIJIEP’KKU BPEMEHU, IIPH
COXPAHEHUHU YCIOBUM IS
cpabaThIBaHUS
Brinepikka BpemeHu T reset Cexynnapl | Curnan cpabaTbIBaHUS
MYCKOBBIX OPTaHOB Ha MYCKOBBIX OPTaHOB
BO3BpAT YAEPKUBAETCS HA 3aJaHHOE
BpeMs. Pekomennyemas
BenurHa He Oosee 5% OT
BennuuHbl T st (MUHUMAaNbHAS
pexomenyeMas Benuuuna — 0,05
CeK.)
JmuTenbHOCTD T out Cexynapl |Hcnonb3yercs s 3aMbIKaHUSA
S BBIXOJIHOT'O CUTHAJIa KOHTAaKTOB peJle yIPaBISAIOLIETO
S CTYNEHU BO3JICHCTBUS Ha 3aJaHHOE BPEMsI
S
§ 8 [Ipunimn paboTsl
PaccmoTpuM cxemy anroputma, cM. pucyHok b.l mpunoxkenus b. Ha Bxonpl anroputma
Ua_tek, Ub_tek, Uc_tek 3aBomsrcs neiicTByromue 3HadeHUs: (ha3HbIX HampspkeHuid JleiicTByromme
3 3HAYeHUs HANpsOKCHUH M0 KaKAOoH (a3e cpaBHUBAIOTCS (Pa3HBIMHU IMyCKOBBIMH OpTaHAMH C YCTaBKOM
’§ Ha cpabateiBanue U_Y u ¢ ycraBkoit Ha 010kupoBky U_block. Ecnu 3Hauenus HanpspkeHU MEHbIe
3 ycraBku U_Y, Ho Bpime ycraBku U_block, TO curaamsel ImocTymaer Ha 3JIEMEHTBI 3aIEpPXKKH
S BpemMeHHoro Bo3Bpara T1-T3, kotopesie B ciydae cOpoca MyCKOBBIX OpPraHOB, 3aJICPKUBAIOT I10
BPEMEHH CUTHAJBI CpabaThIBaHMsI IMyCKOBBIX OPraHOB Ha 3HadeHHe ycrtaBku T _reset. [lanee curHamsl
= MOCTYNAOT Ha 3JieMeHT D2, KOTOpbIi OCYIIECTBISET KOHTPOJIb CHUYKEHHS HANPSHKEHUI IO BCEM TPEM
g dazaM u3MepsEeMOro HaMPSIKCHHSL.
z [Tocne mycka crynenn AOCH, eciu HeT OJIOKMPYIOIIMX CUTHAJIOB Ha TepBoM BXxoae D3,
§ CUTHAJI ITPOXOJUT uepe3 BTOpoil Bxox anemeHTa D3 Ha sneMeHT 3anepxku Bpemenu T4. 3amyckaercs
OTCUET BBIIEPKKM BpeMEHM CTyneHu T_St U OJHOBPEMEHHO BBLAAECTCS CUTHAJI IyCKa Ha BBIXOJ
PO_work. Breixon PO_work HaxoauTcsi BO BKIIOYEHHOM COCTOSHHUHM BCE BpeMs, Moka Qa3HbIe
g MyCKOBBIE OpraHbl HAXOATCS B CPAaOOTAHHOM COCTOSIHUM U HE MOCTYMAeT OJOKUPYIOIIUX CUTHAJIOB.
S [Mocne otcuera BeImepkku Bpemenu T _st, cTymeHb cpabaTbiBaeT Ha BBIXOJ Y U 3allyCKaeT
: BHYTpeHHUHN ociuiorpad mo Beixoxy avar. CurHan Y ¢GopMHupyeTcss KpaTKOBPEMEHHO, €ro
3 JUIMTENBHOCTD ompeaensercs ycraBkoil T_out. IIpu 3ToM cielyeT OTMETUTD, YTO KaK TOJIBKO CUTHAJ
= JOMAET 10 UMITYIbCHOTO TaliMepa TS, BeixogHOM curHan Y OyIeT JAepKaThCsl Ha BBIX0JI€ HE3aBUCHMO
OT KOHTPOJIMPYEMOI'O PEKUMA.
3
2
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Tloon. u oama

Une. Ne 0yon.

o

Bzam. uns.

Tloon. u oama

HUne. Ne noon.

[Ipu xoneGanum HampspkeHus: Ha rpanuie yctaBku U_Y Bo3MokeH cOpoc oTcyeTa BpEeMEHH
cpabarbiBanusa ctynenn AOCH. Ecim Bo Bpems oTcuera BBIACPKKH BPEMEHHM Ha cpabaThIBaHHE,
MPOU30UIET M3MeHeHue HanpsbkeHus Huxke ycraBku U_Y, To anemeHThl BpeMeHHoro Bo3Bpara T1,
T2, T3 nogaep:xatr OTCYET BBIIEPKKM BpeMEHM 3y1eMeHTOM T4 Ha Bpewmsl, onpenensieMoe yCTaBKOU
T reset. Eciiu 3a BpeMst T reset He NpOU30LLIO CHMXKEHUs HampsbkeHus Hrbke yctaBku U_Y, To
OTCYET BBIJCPKKHM BpPEMEHM Ha cpalaTbIBaHHE CTYNEHM COpOCHUTCS M cpabaThiBaHHWE CTYIECHU
COOTBETCTBEHHO He npou3oaeT. [Ipu Beibope ycraBku T_reset HEOOXOIMMO yYUTHIBATH €€ BIMSHUE
Ha cpalaThIBaHUS CTYNEHU MNpH KoJeOaHWSIX HampspKeHus. Tak eciau cOpoc MyCKOBOTO OpraHa
crynean AOCH mnpou3oda€r mo Toro, Kak 3JEMEHT Ha0opa BpEeMEHH cpadaThIBaHHUS CTYIEHHU
OTCUMTACT YCTAaHOBJECHHYIO BbIIEpKKYy T_st, To Kk HaOpaHHOI BBIIEPKKE BPEMEHH HEOOXOIMMO
no0aBuTh BenuuuHy T_reset, KOTOpOil MOXET OKa3aThCs JOCTATOYHOM NJisi cpaOaThIBaHUs CTYIEHHU.
IIpu paGore crymenu 6e3 cOpOCOB IyCKOBOTO opraHa (06e3 kojeOaHHIl HampsHKeHHs Ha TpaHUIle
YCTaBKH) 3a BpeMs OTcueTa BBIIEPKKH BpeMeHu Ha cpabatbiBanue T _st, ycraBka T reset Ha oTcuer
BbIiepKKU TSt BIMAHNS HE OKa3bIBaeT.

brnoxupyrorue Bxonbl blockl, block2, block3, block4 cobuparorcs Ha smemente D1 u
npeHa3HauYeHBb! JJIs OJOKMPOBKHM CTYIIEHU B IEJIOM, OT JIIOOOro BHEIIHEro curHana. Ha stu BXonwl,
KaK TpaBUJIO, MPUBS3BIBAIOTCS CUTHAJIBI OJOKUPOBKH OT alrOpUTMa KOHTPOJSI BTOPUYHBIX IeTei
HaNpsDKEHUS M CUTHAJIBI OT MEepeKIItoyaTesieil BBOAa/BbIBOJA CTYIIEHU U3 pabOTHI.

9 Ilepeuenb cUrHaNOB JJIsl OCHMILIOTrpadupoBaHUs

I[Ipu cpabateiBanuu ctynean AOCH, aBTOMaTHYecKW  3almChIBACTCS — aBapuifHas
ocumutorpamma. J{is ananusa paboThl anropuT™Ma, HeOOXOAUMO 00s3aTeTFHO BKIFOUUTH IS 3aITHCH B
OCLIMJUIOTPaMMY CJIEIYIOIINE CUTHAIBL:

— BBIXOJIHBIE IUCKpPETHBIE curHaibl anroput™a: Y, Y_work, PO_work;

— BBIYHMCIUMBIE AHAJIOTOBBIE CHUTHAIBI: 3(PQPEKTUBHbIE 3HAYCHUS HAMPSDKEHUH IO KaXIoi

hasze;

— BHYTPEHHIOIO IIEPEMEHHYIO t_St.

10 Peanu3zamnusa

ANTOPUTM peann30BaH Ha s3bIke BU3yanbHOro mporpammupoBanusi FBD (Function Block
Diagram) mexxaynaponnoro ctangapra IEC 61131-3 u npusenen Ha pucyske b.1 npunoxenus b.

Hcxonnas peanuzaiusi anropuTMa, Ha si3bike nmporpammupoBanus FBD, npencrasnser co6oit
¢aiin ¢ pacumpenuem ".bl".

Jlst mocnenyromiero MpuMeHeHusI U peanu3anuu QyHKiuid [1TA B yCIOBUSAX MPOMBIIIICHHON
JKCIUTyaTal[iy, ajJrOPUTM TPAHCIUPYETCS B HCIOJIHSAEMBIM KOJ MpOIECccOopa M 3arpykaercs Ha
ycTpoiictBa [TA B Buze daiina ¢ pacimuperuem ".so".
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[Tpunoxenune A
(oGs3aTenbHOR)
IlepeyeHb JOKYMEHTOB

Hepequb AOKYMCHTOB, Ha KOTOPBIC OaHbl CCBUIKH B HACTOAIICEM OIIMCAHWM, NPUBCIACH B

Tabmune A.1.
Tabmuma A.1

O0o3HaueHue

HanmenoBanue

I'OCT 55105-2012

Enunast  sHepreTwueckas CUCTeMa W HM30JUPOBAHHO  paboTaromiue
sHeprocucTeMbl. OnepaTuBHO-AUCIIETYEPCKOE YIIpaBiieHne. ABTOMAaTUYECKOE
MPOTUBOABAPUITHOE YIpaBJICHHUE pexuMaMu SHEPTOCUCTEM.
[IpotuBoaBapuitHas aBToMaTrka 3HeprocucteM. Hopmel u TpeboBaHus

IEC 61131-3

Programmable controllers — Part 3: Programming languages
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Toon. u oama
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YcTaeka Ha cpabarteiBaHue
CTYNEHM NO HANPAMEHNHD

L] u_y

YcTaBka Ha GnokwpoBky
CTYMEHW MO HANPAXEHNHD

[C] U_block

Hanpnaxenwe daze A

[Ipunoxenue b
(oOs3aTenbpHOR)

[IporpammHast peanu3anus

Anroputm cTynenn ADCH

[L] Ua_tek |

HanpAxenne dazw B
L Ubtek |

Hanpaxenwe gaaw C
[L{ Uc_tek I

[T T _reset

|_

r1

Myck ocuwnnorpada

t_st -

F_TRIG| npw cpabaTeiBaHuit cTyneHwW
CLK Q ! avar B

T5 CpabaTteiBaHue cTyneHw
TP (KpaTKOBPEMEHHEIR CUrHan)
N Q | Y B
PT ET (LAWNTENEHEIR CUrHan)
! Y _work B

Cpabarwieanwe M0 (oot

D1
BnokMpyoWw e BXo4E 1
— B block1
B block2
B block3
B block4
|_
™
< & TOF
N Q
— PT ET |-
=
D2 T4
& TON
T2 & " N Q
< & TOF — PT ET |
N Q
PT ET |-
=
T3
< & TOF
N Q-
PT ET |-
=
Brlnep#ka BpemeHn
Ha cpabaTeiBaHne CTyneHK
Brigep#ka BpemeHn [T] T st .
Ha BO3BPAT NYCKOBLIX OpPraHoB

AnuTensHocTs curHana

7]

T out

|—

Pucynok b.1 Anroputm aosnl6_st.bl

! PO _waork B

U3m
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00O «IIpocodT - CucteMbi»

AJITOPUTMBI PEJTEVMHOM 3AIIIMTHI 1 IPOTUBOABAPUMHOM
ABTOMATUKHA

CTyneHb aBTOMATHKHU MOBTOPHOT0 BKJIKOYEHNUSI HATPY3KH

Bepcus anropurma: apvnl6_st

OIIMCAHHUE
0.150.043-0002 OII1
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ABTOMATUYECKOTO IMOBTOPHOTO BKJIIOUEHHUS HArpy3ku (B JajibHEHIIEM,
NpeIHa3HAaYeHO MJii O3HAKOMJICHHUS C (PYHKIHSIMH,

Hacrosimee ommcanue pacnpoctpansercss Ha pazpadoranueii OOO "IIpocodT-Cucremsr"”
QITOPUTM Bepcuu apvnl6 st (B JayibHEiIeM, aaropuTM) peaau3ylouil (yHKIUN OJHOH CTyNeHH

TeXHHYECKOM peanusanuu crynenn AIIBH.
ANTOpPUTM OCHOBBIBAETCS Ha Mpeapayliel peannsauuu ainroputMa cryneHu AIIBH Bepcumn
apvnl5 st. B anropurme noGaBieH BXOA res rs s pydyHOro cOpoca TpHUITepa, pa3pellarollero
paboty AIIBH. B ocTanbHOM OTIU4HIA HET.

cryneab  AIIBH) wu
OPUHIUIIOM padoTbl W MOAPOOHOCTIMH

B HACTOAIICM OIMMMCAaHWUHU ITPUHATHBI CJICAYIOINIUE YCIIOBHBIC 0003HaYEHUS U COKpalllCHUA:

AOCH
ITA
AIIBH

— aBTOMAaTHKa OTPAaHUYCHUS CHUYKCHUS HAINIPSKCHUS,
— IPOTHUBOABApUIHAS aBTOMATHKA;
— aBTOMAaTHUKa (I aBTOMATHYECKOE) TOBTOPHOTO BKIIFOUCHHUS HATPY3KH.

[Ipoune cokpaiieHus NpUBEACHBI 1aJ€e 110 TEKCTY.

IlepeyeHp IOKYMEHTOB,
MIPUIIOKEHUU A.

Ha KOTOPBIC CCBUIACTCA HACTOMALICC OIMMCAHUC,

NpuUBEAEH B

3M
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Une. Ne 0yon.
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Bzam. uns.

Tloon. u oama

HUne. Ne noon.

1 Haznauenue

ANTOPUTM NpeaHa3HaueH s peanu3anun GyHKuuid ogHoi crynean AIIBH B cooTBeTrcTBHM C

tpeboBanusimu 'OCT 55105-2012.

2 OyHKUUHU

Anroput™m peanusyet ciaeayommue ynkiuu cryneHu AIIBH:
— KOHTPOJMPYET BETUUYUHY U JJTUTEILHOCTD MOBBILIECHUS HAPSKEHUS 110 BCeM (azam;
— BBIJAET YNpPAaBJIAIOUINE BO3ACUCTBUS C yUETOM OJIOKHPOBOK.

3 BXOJIHbIE aHAJIOTOBBIE TIEPEMEHHBIE

Ua tek — HampsikeHue Ga3el A
Ub_tek — HarnpspkeHue ¢asol B
Uc tek — HarnpspkeHue ¢assr C

4 BXoaHbIe JUCKPETHBIC TIEPEMEHHBIC

start] — pa3pemaromuii Bxox 1
start2 — paspemaronmi Bxo 3
start3 — pazpemaronuii Bxon 4
res rs — BXOJ IJIsl CUTHaa cOpoca Tpurrepa
block1 — Onokupyrommii Bxox 1
block2 — OJIOKMPYIOIUN BXOH 2
block3 — Omoxupyrommii BXox 3
block4 — Oyokupyromui Bxox 4

5 BBIXOIHBIE aHAJIOTOBBIE IEPEMEHHBIE

t st — BBIXOJI, (PUKCUPYIOIINI BpeMsi, OTCUUTBIBaeMoe TaiimMepom T'1

6 BbIXo/HBIEC TUCKPETHBIC TIEPEMEHHBIE

avar — myck octmutorpada npu cpadbareiBanuu crynenn AITIBH

Y — cpabatbiBanue crynenu AIIBH (kpaTkoBpeMeHHBIN CUTHAI)

Y work — cpabareiBanne crynenu AIIBH (amurensHbI cCUTHAI, TTOKA (PUKCUPYETCS
cpabaThIBaHHE CTYIICHU MO PEXKUMY M YCTaBKaM)

PO _work —nyck cryneHu AIIBH (mmutensHbIN curHai, moka gukcupyercs padbota

IIyCKOBBIX OPTraHOB)
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7 Tabnuna ycTaBok

Ornucanue ycTaBOK ajaroputMma npuseaeHo B Tabmure 7.1.

Tabmuna 7.1
Ennnuna o
VYcraBka O6o3HaueHue | 3HaUYCHHE KommeHnTtapuit
U3MEPEHHUS
YcraBka CTyNeHH 1mo Uy B (da3n.) [YcraBka 10 BOCCTAaHOBJICHHIO
HaIPSKEHUIO HaIpsKEHUs
Brinepkka BpeMeHU Ha T st Cexynapl | Curnan Ha cpabaTbIBaHHE
cpabaTbIBaHUE CTYIIEHU MPOXOJMT MOCJE OTCYETA
BBIIEP>KKH BPEMEHU IIpU
COXPAHEHUHU YCIOBUM IS
cpabaThIBaHMS
Beiaepkka BpemeHu T reset Cekynnpl |Curnan cpabaTbiBaHUS
MTyCKOBBIX OPraHOB Ha MyCKOBBIX OPraHOB
BO3BpAT yAEPKUBAETCS HA 3aJaHHOE
BpeMsi
JmuTenbHOCTD T out Cexynapl |Hcnonb3yercs s 3aMbIKaHUSA
BBIXOJIHOT'O CUTHaJa KOHTAKTOB peJie YNPaBJISIOIIET0O
CTYIIEHU BO3/ICICTBUS Ha 3a/1aHHOE BpeMsi

8 [Ipunimn paboTsl

B noruxe crynenn AIIBH peann3oBaH NpuUHIUN OAHOKPATHOTO AEHUCTBUS MOCJIE MOTYyYCHUS
pazpemaromux curajioB ot cryneHed AOCH u mocneayroniero noBbIIeHUSI HAPSHKEHUS B KX 0
dasze.

PaccmoTtpum cxemy anroputma, cM. pucyHok b.l1 mpunoxenuss b. B ucxomHom cocrosiHum
crynean AIIBH tpurrep Trl HaxoauTcst B COPOIIEHHOM COCTOSIHUH, YTO 3alpeInacT paboTy CTYIECHH.
[Ipu cHmxeHun HampspkeHUst U cpabarbiBanuu cryneHeir AOCH kpaTKOBpeMEHHBIC pa3periaroniie
CUTHANBl MOCTYNAIOT HAa JAHUCKpETHhIE BXOAbI startl, start2, start3, startd, ¢poHT curHamsos
BhIICNIETCS 1eTekTopoM (poHTa rl, Tpurrep Trl nmepexoauT BO BKIIOUEHHOE COCTOSIHHE, pa3perias
nanpHeimyto pabory crynenn AIIBH. Ilyck crymeHH MNpOMCXOAWUT TMIpU  MOCIEAYIOLIEM
OJIHOBPEMEHHOM IIOBBIIICHUU HamnpsikeHus: BO Bcex Tpex ¢azax Boimie ycraBku U_Y. Ilocne mycka
crynean AIIBH, curnan cpabareiBaHusi mocTymaeT Ha TaiMep 3anepkku cmaga T1 (3memeHt
BPEMEHHOI'0 BO3BpaTra), KOTOPBIA B cilydae cOpoca MyCKOBBIX OPraHOB, 3aJE€pKUBAeT MO BPEMEHU
cCUTrHaJ cpa0OaThIBaHUS IYCKOBBIX OpPraHOB Ha 3HauyeHue ycraBku T_reset; manee, ecnu Her
OJIOKMPYIOIIUX CUTHAJIOB, BBIACTCS CUTHAN IMycka Ha Bbixo7 PO_work u ogHOBpEeMEHHO TaiiMepoM
T2 3amyckaercs orcueT BblIepKkM BpemeHu cTyneHu T_st. Breixon PO_work nHaxomurtcs Bo
BKJIFOUEHHOM COCTOSIHUM BC€ BpeMs, MOKa CYIIECTBYIOT YCJIOBMSI IycKa CTYNEHU U cOpachiBaeTcs
yepes BbLAEPKKY BpemeHu T_reset mociie cCHATHUS yCIOBUI Mycka cTyneHu. [locne orcuera BelIEpKKH
Bpemenu T st crymens cpabateiBaeT. Ha Bbixome Y ¢opmupyeTcss KpaTKOBPEMEHHBINM CHUTHAI,
omnpenenseMblii ycraBko T out, a Ha Bbixome Y_work ¢opmupyercss UIMTENbHBIM CHrHaI
cpabarbiBanms. [Ipu 3TOM, Kak TOJBKO 3allyCTHUTCS MMMYJIbCHBIN Taiimep T3 anroputma, BBIXOJIHON
curHan Y Oyner yaepKuBaTbcs Ha BbIXOZe B TeueHue BpemMeHu T _out, He3aBHUCHMO OT
KOHTpoJupyemoro pexxuma. C Bbixoaa uMnyibcHoro taitMepa T3 curnan Y mogaercs Takke Ha BXOJ
copoca tpurrepa Trl, tpurrep Trl aBTOMaTHuUecKH cOpachIBaeTcs, 3arpelias MOBTOPHYIO padboTy
CTYIIEHH 10 TTOJYYEHHSI HOBBIX pa3pelaroniux curiaios ot cryneHein AOCH.
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Copoc Tpurrepa Trl Takxke MOXHO TPOU3BECTH OT BHEIIHETO CUTHAlIa WM OT JPYroro
alropuT™Ma cBoero yctpoiicta. s cOpoca Tpurrepa Trl HeoOXoauMo Ha BXOJ res_rs IOAATh
CUTHAJ BBICOKOTO YpOBHs (Jior.1). BHemrHuil curnan MokeT ObITh MOJAH OT KHOIIKH, ONEPaTUBHOIO
MEepEeKIIoYaTeNsl WIK OT APYroro ycrpoicTsa. JlJist 3TOro KHOIKa, ONEepaTUBHBIN MEpeKIoYaTellb Uin
BBIXOJTHOM JUCKPETHBIM CUTHAJI JPYroro YCTPOMCTBA JOJKHBI OBITh MOJKIIOYECHBI Ha JTUCKPETHBIN
BXOJl yCTpPOHCTBA, B KOTOpoM peanuzyercst AIIBH.

[Ipyu cHwkeHnn HampspKeHUss B J00oi n3 (a3 Hmwke ycraBku U_Y NPOUCXOIUT CHITHE
BbIxo#HOro curhana PO_work wuepe3 Bwiaepkky BpemeHu Ha Bo3BpaT T _reset. Ecim panee
HAUYMHAJICS OTYET BBIIEPKKH BpeMeHHu Taiimepom T2, To oTcyer BpemMeHHM OyIeT MpeKpalleH depes
BBIZICPKKY BpeMeHu T_reset, T.e IpOU30MAET BO3BpAT CTYIICHH.

brnoxupyromue Bxoasr blockl, block2, block3, block4 npennasnaueHsl ayist OJIOKHPOBKH
CTYHNEHHM B IIEJIOM, OT JIIOOOTO BHEIIHErO CUTHala. YPOBEHb CHTHAJIOB OJOKMPOBKH — BBICOKHH
(;mormyeckas «1»). Ha aTu BX0/bl, Kak MpaBUjIo, MPUBS3BIBAIOTCS CUTHANIBI OJJOKUPOBKH OT ajropuT™Ma
KOHTPOJII HCHPABHOCTH BTOPUYHBIX LENEW HANPSHKEHUS M CUTHANIBI OT IepeKitovarenei
BBO/Ia/BBIBOJIa CTYNEHH M3 paboThl. Ecim BO BpeMs oTcueTa BBIJEPKKH BpemeHH Taiimepom T2 Ha
OJOKUPYIOMUIT BXOJA TOCTYNMUT CUTHAJ BBICOKOTO YPOBHS, TO OTCUET BBIACP)KKH BpPEMEHU OyaeT
0OHYJIEH.

9 Ilepeuennb curHasioB AJisl OCUUIUIOTpadupPOBaHUS

IIpu cpabareiBanun crynenu AIIBH  aBTomMaTnueckum  3amuchiBaeTcsi — aBapHiiHas
ocumiorpamma. s aHanu3a paboThl AIrOpUTMa, HEOOXOUMO 00s13aTEIbHO BKIFOUYUTH JAJIS 3aMCH B
OCLIWJUIOTPaMMY CJIEAYIOIIHUE CUTHAIIBL:

— BBIXOJHBIE AMCKpETHBIE curHaiel anropurma: Y, Y_work, PO_work;

— BBIXOJHBIE aHAJIONOBBIE CUTHAIIBL aJIrTOpUTMa: t_St;

— BBIYUCIUMBIE 3()(PeKTUBHBIC 3HAUCHUS HAPSOKCHUH 10 K101 (ase.

10 Peanuzanusa

ANTOPUTM peann30BaH Ha s3bIke BU3yanbHOro mporpammupoBaHusi FBD (Function Block
Diagram) mexxaynaponnoro ctangapra IEC 61131-3 u npusenen Ha pucynke b.1 npunoxenus b.

Hcxonnas peanuzaiusi anropuTMa, Ha si3bike nmporpammupoBanus FBD, npencrasnser co6oit
daiin ¢ pacumpenueM «.bly.

Jlst mocnenyromiero MpuMeHeHusI U peanu3anuu QyHKuid [1A B yCIOBUSAX MPOMBIIIIICHHON
JKCIUTyaTalliy, ajJrOPUTM TPAHCIUPYETCS B HCIOJIHSAEMBIM KOJ MpOIEccOopa M 3arpykaercs Ha
ycTporicTBa [TA B Buae ¢aiina ¢ pacuimpeHuEM «.S0m.
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[Tpunoxenune A
(oGs3aTenbHOR)
IlepeyeHb JOKYMEHTOB

Hepequb AOKYMCHTOB, Ha KOTOPBIC OaHbl CCBUIKH B HACTOAIICEM OIIMCAHWM, NPUBCIACH B

Tabmune A.1.
Tabmuma A.1

O0o3HaueHue

HanmenoBanue

I'OCT 55105-2012

Enunast  sHepreTwueckas CcUCTeMa W HM30JUPOBAHHO  paboTaromiue
sHeprocucTeMbl. OnepaTuBHO-AUCIIETYEPCKOE YIpaBiieHne. ABTOMAaTUYECKOE
MPOTUBOABAPUITHOE YIpaBJICHHUE pexuMaMu SHEPTOCUCTEM.
[IpotuBoaBapuitHas aBToMaTrka 3HeprocucteM. Hopmel u TpeboBaHus

IEC 61131-3

Programmable controllers — Part 3: Programming languages
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[Ipunoxenue b
(oOs3aTenbpHOR)
[IporpammHast peanu3anus

Faspelwarowne curHans r

(oT cTyneHen AQCH) 1 R_TRIG

B start1 CLK Q

B start2

B start3

B startd r2
R_TRIG

Anroput ctynenn AMNBH (aeTomatuyeckoe NOBTOPHOE BENHIMEHME HAMPY3KK) r3 Myck ocuwnnorpata
R TRIG| npw cpabaTelBaHWKM anropuTMa
CLK Q { avar [B]
T ™ T2 T3 Cpabarteieanne anropuTtma
RS & TOF & TOM TP (KpaTKOBpPEMEHHEIR CHrHAN)
Qb apvn_rs — N Q N Q N Q v
PT ET} —= — PT ET t_st PT ET |-

Chpoc Tpurrepa BpyYHYH CLK Q
(B res rs }—‘

==
TekyLWw e a3HaYeHnA
HaNpA¥EHWA —
L Ua_tek —
L Ub_tek
L Uc_tek —

Brigeps#ka BpEMEHW HA BO3BpaT

Brigepwka BpeMeHN Ha
cpabateiBaHne anroputMa

CpabareieaHne anroputma
(AMUTENEHBIA CUrHan)

{ Y _work [B]

Myck anroputma
(ANWTENBHBIR CUrHan)

7]

T st —

IOnuTensHOCTE CcUrHana 'y

{ PO_work [B]

MyCKOBLIX OPraHoe (Tl T out —
[Tl T reset —
YCTABKA N0 HANPAXKEHWHD

§ (HAa BKMHIYEHKME HArpyY3KK)
3 oy
S Bnoknpoekn paboTtel anroputma 1
5 B block1
N B block2

B block3

B block4
8
S
= Pucynok b.1 Anroputm apvnl6_st.bl
2
X
)
=
S
§
Q
3
S
S
&S
3
N
S
=
§
=
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00O «IIpocodt - CuctemMb»

AJITOPUTMBI PEJIEMHOM 3AIIIUTHI U TIPOTUBOABAPUMHOM
ABTOMATHUKHA

KoHTpoJIb BTOPUYHBIX LeNeld HANIPAKEHU S
(c ucnoab3oBanueM BbiBOA0B H, K, I pa3oMKHYTOr0 TpeyrojibHUKA)

Bepcus anropurma: ken2 vl
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Hacrosimee ommcanue pacnpoctpansercss Ha pazpadoranueii OOO "IIpocodT-Cucremsr"”
anroput™M Bepcun ken2 vl (B jganpHeilneM, anropuTM) peanu3ylomuil  GYHKLIHIO KOHTPOJS
IIEJIOCTHOCTA BTOPWUYHBIX 1eneil HampspkeHus (B gampHeimem, KIIH) w npemnasnadeno st
O3HAKOMJICHHS € (DYHKIUSAMH, NPUHLUANOM paboThl M MOJIPOOHOCTAMU TEXHHYECKOH pealn3aluu
anroputma KITH.
Hacrosimuii  anroputM oOcHOBBIBaeTcd Ha npenpiaymieid Bepcun anroputma KIHH c
ucrnonp3oBanueM BbiBoOB H, K, 1 «paszomkHyTOoro TpeyrompHuKa» paszpadorku OOO "IIpocodt-
Cuctemsl" — kenl6 2. B anroputm noGaBiieHa BO3MOXKHOCTB OIPENENATh HEUCIPABHOCTU 1Tl
HanpsDKeHUsT 0€3 HMCIONb30BaHUSA LEMed «Pa30oMKHYTOIO TPEYrojJbHUKa», KOTOpas OCHOBaHa Ha
anroputme Bepcun kenl6 4.

B HACTOAIICM OMMNCAaHUU IMPUHATHI CJICAYIOINUC YCIIOBHBIC 0003HaYCHHS U COKpallICHUA:

AOHH — QJTOPUTM KOHTPOJISI OTCYTCTBUS U HECUMMETPHUU HAIIPSIKCHUS;
AIIB — aBTOMAaTUYECKOE IIOBTOPHOE BKIIIOYCHUE;

ITA — MPOTUBOABApPUIHASI aBTOMATHKA;

TH — U3MEPUTENBHBIN TpaHCcHOPMATOP HAPSIKEHHUS,

ITH — BTOpUYHBIE 1IenH Hanpsixenus TH.

[Tpoure cokpaiieHus: IpUBEIEHBI Jaee MO TEKCTY.

Hepequb JOKYMCHTOB, Ha KOTOPBIC CCBLUIACTCA HACTOAIICE OIMMCAHUC,

IPUIOKEHUU A.

TIPUBENIEH B
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1 Haznauenue

AJTOPUTM TMpelHa3HaueH Ui peanu3alud (QYHKIMH ONpENENICHUs HEUCHPaBHOCTEH B

U3MEPUTENBbHBIX LENsAX HampsbKeHHs B cooTBeTcTBUU ¢ TpeboBanusamu m. 6.8 'OCT 55105-2012.
ANropuT™M BBIAAET CUTHAN OJOKMPOBKM M HEMCIIPABHOCTU NPH BO3HUKHOBEHHHM HEHUCIIPABHOCTEN MO
HersiM "3Be3/1bl" WM "pa30MKHYTOT'O TPEYrojdbHUKA". AJITOPUTM HE OIpeenseT 0OpbIB B KOHKPETHON
BTOPUYHOM OOMOTKE MJIM COEAMHUTEIIEHOM IIPOBO/IE.

2 OyHKIUU

ANTOpHUTM peanu3yeT cleayonme QyHKIIN:

— ompeenseT HEUCIPaBHOCTH (MJIM MOBPEKIECHHS) BO BTOPUYHBIX Lenax HanpshkeHus TH;

— ¢opmupyer curHan OnokupoBkud (yHkiud [IA u curHamm3anuu Tpu OOHAPYKCHUH
MOBPEKICHUSI BTOPUYHBIX 1lenel Hanpsokenus TH;

— BBIABIISICT HMCYE3HOBEHUE W OTCYTCTBHE (ha3HbIX HampspkeHuit nerneil TH, coenuHeHHBIX
«3BE3JI0M»;

— BBIBISIET HECUMMETPUIO HanpskeHuil B nensx TH, coenMHEHHBIX «3BE3101»;

— BBIIBJISIET HEHOPMAJIbHBIE BO3MYILIEHHS 110 YACTOTE HANPSKECHUI;

— ¢opmupyer curHai ONOKMpOBKM (yHKiuH I[IA W curHamM3auuu 0OpU  JITUTEITHHOM
OTCYTCTBUU M HECUMMETPUHM B Lensix TH «3Be3ab».

3 BXO,Z[HBIC AHAJIOIOBLIC ITICPEMCHHBIC
Ha ananoroBble BXOJbl alroputMa MOIKIIOYAIOTCS HAIpsHKEHUsT BTOpUYHBIX oOMoToK TH —

ocHOBHOM («3Be316l» ABCN) u nononHuTensHOU («pa3zoMKHyTOro Tpeyroasuuka» HUK)

Ua re, Ua im — OpTOrOHANBLHBIE COCTABISAIONINE HAIPSHKEHUS C BBIBOJAOB AN
Ub re, Ub im — opToroHaibHBIC COCTABIISIONINE HAMIPSKEHUS C BEIBOI0B BN
Uc re, Uc_im — opTOrOHANBHBIC COCTABISIONINE HAMPSDKEHUS ¢ BEIBOJIOB CN
Uni_re, Uni_im— opTOroHaJIbHBIE COCTABJISAIONINE HAMIPsDKEHUs ¢ BbiBogoB HU
Uik re, Uik im— opTroroHaibHble COCTaBISIOIINE HAMPSLKEHHS ¢ BRIBOAOB MK

Ua_eff — ICUCTBYIOIIEE 3HAUCHNE HATIPSKEHUS C BEIBOAOB AN
Ub_eff — IEUCTBYIOIICE 3HAUCHUE HAMPSDKEHUS C BBIBOJAOB BN
Uc_eff — ICUCTBYIOIIEE 3HAaUYCHUE HANIPSHKEHUS ¢ BhIBOIOB CN
Uni_eff — IEHCTBYIOIIIEE 3HAUECHUE HaNpskeHus ¢ BbiBogos HU
Uik eff — ICUCTBYIOIIEE 3HaUCHUE HANPSHKEHUs ¢ BhIBO10B K
Fa — 4acToTa HanpsDKeHUs (aszbl A
Fb — qactoTa HanpsukeHus $has3el B
Fc — yacToTa HanpspkeHus ¢azpl C

4 BXoaHble JUCKPETHBIC TIEPEMEHHBIC

block kcnl  —3amper dopmupoBanus curnana 61okupoBku GpyHkiuii [TA
block ken2  —3amper mycka ocipuniorpada u curaanuszanuu npu cpadarsiannu KITH
block ff

5 BBIXO/IHBIE aHAJIOTOBBIE IEPEMEHHBIE

nbc — HebamaHC 1Mo BEKTOPHON CyMMe HAMPSHKEHUH «3BE3bI» MUHYC BEKTOpHAsI
CyMMa HanmpsDKCHUH «Pa30MKHYTOTO TPEYTrOJIbHUKAY, pe3yabTaT hopmydsl 1.1

ua — pacCUMTaHHOE B allTOPUTME 3HaueHue HanpspkeHus Ua

ub — pacCUMTaHHOE B aJITOpUTME 3HaueHue HanpspkeHus Ub

uc — paccuMTaHHOE B aITOpUTME 3HaueHue HamnpshxeHus Uc
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u 0
u 2
u nk
u_ni
u ik

6 BbpIXOqHBIE TUCKPETHBIE IEPEMEHHbIE

avar
block

avar led

block1

blockl

nik

ZV_min

ff

— pacCYMTAHHOE B AJITOPUTME 3HaUYeHHE HanpskeHus UO
— pacCUMTAaHHOE B AITOPUTME 3HaueHue HanpskeHus U2
— paccUMTaHHOE B aJiTOPUTME 3HaueHue HanpsokeHus: UHK
— PacCUUTAaHHOE B aITOPUTME 3HaUeHUE HanpshkeHus UHK
— paccUMTaHHOE B aJlTOPUTME 3HaueHue HanpsokeHus: Unk

— IycK ociuiiorpaga
— curHai 01okupoBku pyHkwi [TA. TlosBisieTcss mpu MOBpeKICHUN

BTOPHUYHBIX ueneﬁ HaITPSPKCHU A

— CUTHaJ JUIs BBIBOJA HA CBETOMO/1 curHanu3auuu. [lossnsercs npu
MOBPCIKACHHUU BTOPUYHBIX ueneﬁ WJIU IIPpU AJTUTCIIBHOM OTCYTCTBHUU
HanpsHKeHUH

— cur"ai 0J0kupoBkH OT 6s10ka kenl6 2b, paGoTaromiero ¢ LHEmsIMu «3BE311bI» U
«Pa30MKHYTOT'O TPEYroJbHHUKay. [1osSBIISETCS IPH MOBPEXICHUN BTOPHYHBIX

LieIIeH HaIpsKEHUs

— cuUTHaJI OJIOKUPOBKH OT 0J10Ka kenl6 4b, paboTaromiero ¢ mermsiMu «3Be3IbI».

IlosiBiIAeTCA IPU JUIMTEIIBHOM OTCYTCTBUM HAIPSKEHUM «3BE3bI»

— BHYTPCHHSISI IepeMeHHas curHaina oopsia BeiBo10B H, U, K

— BHYTPCHHSS IEPEMEHHAsl CUTHAJIA UCUE3HOBEHUS LIETIEH HAIIPSKEHUS

«3BE3AbI» 0e3 BBIJICPIKKH BPEMCHU
— BbBIXOAHAasA NpOMCIKYTOYHAA ICPCMCHHAA — 0JI10Ka BBIABICHUS HCHOPMAJIbHBIX

BO3MYIIIEHUH 110 YaCTOTE
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"7 bnaHk ycTaBOK

TumnoBoit O6J1aHK yCTaBOK aJlrOpUTMA MPpUBEIEH B Tabmwuie 7.1.

Tabmuua 7.1 Tunosoii 6mank ycraBok it anropurma KITH (Bepcus ken2 vl)

YcraBka

O06o03HaueHue

Ennnuna
HU3MEPEHUS

Bennunna

KommenTapuii

Koapdpuument
JIOMHOYKEHUS
dazer A "3Be31b1"

K1

YHCIIO0

Koapdpuument
JOIOJIHATEIbHOMN
oomotku TH

K2

YHCII0

VYcraBka
cpabaThIBaHUS

U block

BobThel

Boiaepxka
BpPEMEHH Ha
BbIJIaYy CUTHAJA
0J10KMpOBKH 1

T1

CexyHb1

Boiaepxka
BpEMEHH Ha
BO3BpaT
OJIOKMPOBKH

T1 ret

CexyHapl

VYcraBka o
MHUHUMAJIbBHOMY
pabouemy
HATIPSDKEHUTO

U _min

Brinepxka
BPEMCHU Ha
BBIIa4y CHTHaNa
OJIOKUPOBKH 2

T2

CexyH b1

Boiaepxka
BpEMEHH Ha
BO3BpaT
OJIOKMPOBKH

T2 ret

CexyH b1

Boiaepxka
BPEMCHHU Ha
BbIZIa4y CUTHAJIA
OTCYTCTBHS
Lemnen
HaIPSKEHUS

T led

CexyH b1

Hanpsixenue
cpabaThIBaHHUSI 110

U2

U2 max

BonbTel

Hanpsxenue
cpabaTbIBaHMsI IO
uo

U0 max

BonbsTEl

3M
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8 IlpunIumn paboThl

AJNTOPUTM COCTOMT W3 JBYX OCHOBHBIX OsiokoB D1, D2. brmox DI mnpencraBnsier coOoit
aJlanTUPOBAHHYIO BEPCHUIO AJITOPUTMA KOHTPOJIS IENEel HAMpsKEHUsl C UCIOIb30BaHUEM BBIBOJIOB H,
U, K [1]. ok D2 npencransier coboi aganTHPOBAHHYIO BEPCHUIO aJITOPUTMa KOHTPOJISI OTCYTCTBUS U
HECUMMETPUH LENeN HanpspkeHus [2].

ANropuT™M MOXET paboTaTth B TpEX pexuMax, cM. Tadbnuiry 10.1

Tabauua 10.1

DyHKIUU YcraHoBka pexxuma HaszBanue pexuma
KoHTposab noBpex1eHuss BTOPUUIHbBIX block kenl=0, block ken2=1 KIIH
LeTIe HANPSKEHUS
KoHnTpons orcyrerBus n block kenl=1, block ken2=0 AOHH
HECHUMMETPUH HaNpsHKEHUH
KoHTposab noBpex1eHuss BTOpUYHbIX block kenl=0, block ken2=0 KIIH u AOHH
1ereil HanpsHKEHHsI, C KOHTPOJIEM
OTCYTCTBUS U HECUMMETPUU
HanpsHKeHUH

8.1 KoHTpoJIb IOBPEKICHUS BTOPUYHBIX IIeNel HAMpspKeHUs Tpou3BoauTcs 6siokom D1. biok
BBISBIISICT TaKWEe HEHWCIPABHOCTH Kak oOOpbIB  (ha3HOrO MPOBOJA, HEUTPAIhbHOTO MPOBOJA,
BO3HMKHOBEHHE HECUMMETPUH II0 IIEMsAM HANpsOKCHHs, HWCYe3HOBEHHWE Bcex (a3  '"3Be3nbl',
"Pa30MKHYTOTO TPEYroJbHUKA". AJTOPUTM BBIJAET CHUTHAT OJIOKMPOBKM TPH BO3HUKHOBEHUHU
HEUCIPABHOCTEH MO LETSIM «3BE3/bD» WIH «PA30MKHYTOT'O TPEYTOJbHUKA». AJITOPUTM HE OIpEeIsieT
0OpBIB B KOHKPETHOM BTOPUYHOM OOMOTKE WIJIH COCTUHUTEITHFHOM IIPOBO/JIC.

PaccmoTpum paboty anropurma, cM. pucyHok B.1, B.2 npunoxenus B. [lpunuun neiictBus
QITOPUTMa OCHOBAaH HA CpPAaBHEHHM HANpPsKEHUH HAa COOTBETCTBYIOLIUMX BTOPHUYHBIX OOMOTKAx

3
S "3ge3npl" M "pasomkHyToro tpeyroibHuka' TH, B ocHoBe koroporo nexuT ¢opmyna (1),
S ) )
= 3aMMCTBOBaHHas U3 npuHIUIa nerctBus ycrpoiicts KPb-12, KPb-12M.
g
=)
Q
S G e e
(2Ua+Ub+Uc)-1/V3 (URu+UHK)=0 (1)
5 . .
8 Hanpsbxenne UHK BBIYMCIISIETCSI M3 T€OMETPUUECKOM CyMMbl BEKTOPOB HampsbkeHuid UHM U
g
S Uuk. Hanpsokenne ¢ BeiBozoB UM, K 3aBoauTcs Ha anroput™m, 4ToOBI MPOKOHTPOJIUPOBATH OOPHIB
< BEIBOJIa K.
X B wopmanbHOM pexxkume pabotel TH, pasHuiia cyMMbl BEKTOPOB HAMPSHKEHUM «3BE3ABD» U
N HaIpSKEHUN  «PAa30MKHYTOrO TPEYTrOJbHUKA», C YYE€TOM COOTBETCTBYIOIIMX KOB(b(bI/H_[I/IeHTOBv,
2 NpUOJIMKEHHO paBHa HymO (cM. pucyHok b.2 B mpunmoxkenuu b). [lpu Bo3HMKHOBeHUHU IJH0OO0M
5 HEUCIIPABHOCTH TI0 LIETISIM «3BE3/IbI» WM «PA30MKHYTOI'O TPEYrOJIbHUKa» (B TOM YHCII€ OTKIIOYEHUU
3 aBTOMaTa IIeTel HampshKeHUs "3Be3nbl" WM "Pa30MKHYTOTO TPEYrojbHUKA'), a TakKe MOSBICHUU
< HECUMMETPUHU HaIpsDKEHUH '"3Be3Abl" OTHOCHUTEIBHO HANPSIKEHUHM "Pa3oOMKHYTOrO TpeyrojbHHKa'"
OaraHc HanpspkeHui 1Mo popmyse (1) HapymaeTcs.
[Tpu HapymieHun OanaHca MepeMeHHas aaropuTMa nbe mpuHUMaeT 3HaYeHUS OOJbIe HYJIS U
3
S MIPHU TIPEBBIINICHUN BEJIUYHHBI yCTaBKH 10 cpadateiBanus U_block, yepe3 yCTaHOBICHHYIO BBIIEPKKY
N Bpemenu T1, Bbimaer curHan OJOKMPOBKH (GyHKUMH wim anroputMoB block. Curnan GnoKupoBKH
: n n n
5 block d)OpMI/Ip”yeTCSI IIPU HEUCTIPABHOCTSX 1O uenm\'{ 3Be3/bl" MPU UCIIPaBHBIX uer{fix Pa30MKHYTOIO
= TPEYroJibHUKA" WM HEUCHPABHOCTSAX MO LEMsSIM "pa3oOMKHYTOTO TPEYTOJbHUKA" MpPU HUCHpPaBHBIX
nersix '"3Be3dpl'. Ha curHanmmzanuio CUrHad MOBPEXKICHUS LENEe HanmpsKEHUs MPOXOAUT 4epe3
BbIZICPKKY BpeMenu T _led.
S
Q
<
5]
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[Ipu 3aganum ycraBku T block=0, Bpems cpabarbiBanust anroputma Ha Bbeixoj block mpu
o0psiBe a3 «3Be3abI» OyIeT ONpPeaeaThCcsS BpeMEHEeM paboThl BBIYMCIUTENCH aHAIOTOBBIX CUTHAJIOB.
st Bctpoennoro Berauciutens u_flt ato Bpems coctaBut (24-32) mc.

[Ipn cHMkeHUM Bcex Lienel HampspKeHUs "3Be3lbl" WK "pa30MKHYTOIO TPEYTOJIbHUKA" HUXKE
yctaBk U_min curran Ha OJOKMPOBKY (QYHKIHH WM anroputMoB 1A W cuUrHaIu3anuio MpOXOaHT
yepes BoiaepkKy BpemeHu T led Ha Bbixox avar_led. Beixon avar_led anroputMma npenHazHadeH s
MPUBSI3KH CBETOAMO/Aa MHINKALIUN U/WUJIH pelie CUTHAIN3alUu.

[Ipr BOCCTaHOBIEHMM HANpPsDKEHUH A0 HOPMAJIbHBIX 3HAYEHUH CHUTHAJIbI OJOKMPOBKH M
CUTHAJIN3ALUU HEUCIIPABHOCTH aBTOMAaTUYECKH CHUMAIOTCA 0€3 3a/1epKeK 110 BPEMEHH.

Bxon no_block npeanasnayen i peanuszanuu 3anpera paboTsl Bcero 0J10kKa.

ITyck ocumsutorpada u COOTBETCTBEHHO 3aIUCh OCLIIIIIOPAaMM IPOUCXOAUT IIPU ONPEIETICHUN
MOBPEKICHUM BTOpUYHBIX Liened TH 1 npyu Mcue3HOBEHUU BCeX LICTIEN HAIPSKCHMUS.

8.2 KOHTpOJIb OTCYTCTBHUS U HECUMMETPUH HANPSHKEHUN Mpou3BoauTCs O10koM D2, KoTOpBIif
u ipeacrasisier coooirt AOHH.

Paccmotpum paboty anropurma, cM. pucyHok B.1, B.3 npunoxxenus B. Anroputm paboraet
Ha OJIOKMPOBKY U MHAMKALMIO IIPYU BO3HUKHOBEHUH HEHCIIPABHOCTEN B IIETISIX HANPSKEHUSL.

Ha Brixox 6nokupoBku block, anroputm paboTtaer no AByM LETISM:

- mo uenu 6;10ka UMIN, npu BBISBIICHUH OTCYTCTBHS HAIIPSKEHU;

- o uenu 610ka FTM_FOL, npu BBISIBICHUH HEHOPMAJIbHBIX BO3MYIIEHHUH 110 YaCTOTE
HanpsHKEHUH.

Ha Bbixoz curnanuszamuu avar_led, anroputM paboTaeT mo TpeM LeTsiM:

- mo uenu 6;10ka UMIN, npu BBISBIICHUH OTCYTCTBHS HAIIPSKEHUM;

- 110 1enu HanpspkeHust U2, mpy IPeBbILICHUH HANPsHKeHUsT 00paTHOM MOCIIe0BAaTEIbHOCTH
yctaBku U2 max;

- 1o renu HanpspkeHust U, Ipu NpeBbIIEHNN HAPsKEHUS IPSAMOI OCIE10BaTEIbHOCTH
yctaBku UO_max.

[loBpexaeHus: BTOPUUHBIX LIETIEH HANPSHKEHUS B AJITOPUTME ONPEHEINISAIOTCS MO CHUKEHMIO

3
§ BCEX HampspkeHuid ‘“3Be3npl” HIke yctaBku mo U _min 6moxkom UMIN, nubo mo mosBICHHIO
= HanpsDKeHUsT OOpaTHOM MOCIeNoBaTeIbHOCTH, MpeBblmaomei ycraBky U2_max uiu HanpsHKeHUs
,§ HYJIEBOM MOCIIEI0BATENbHOCTH, NpeBbimaronieid ycraBky U0 _max. OgHako alroput™M HE OTIMYAEeT
= MOBPEKICHUS B IIEPBUYHON CETU OT MOBPEKACHUN BO BTOPUUHOM CETH.
Jl1s1 BBISIBIIEHUSI HECHOPMAJIBHBIX PEKUMOB B IeTsiX HanpspkeHus cyxut ook FTM_FOL. On
, OIpeeseT HEHOPMAJIbHBIE PEXUMBI THIA MOSIBICHUS BBICIIMX I'APMOHMUYECKHUX COCTABISIOIIUX B
§ [[H, nOCTOSHHBIX COCTaBISIOIIMX U MEPErpy3KH MO KaHAJIAM HAIPSIKEHUs, €CIM BO BPEMS JAHHBIX
g PEXKUMOB MPOUCXOIUT BBIXOJ U3MEPEHHBIX 3HAYEHUN YaCTOTHI 3a npeAensl (45-55) ['u. s otnuuus
¢ OJIHOKpAaTHBIX BO3MYILICHHUI (HampuMep OAHOKpaTHBIA (Da3oBBIA CABUT) OT CHCTEMaTHYECKHX
N (HEeHOpMAaJIBHBIN PEXHM), IPUMEHSETCS 010K (uKcarmu nepexoanoro pexxuma FTM.
N [lepeueHr CUTHAIOB HEOOXOAMMBINM MJig aHaidu3a padOThl aJIropuT™Ma NpU  3alKCH
g OCIIMJUIOTpaMM TIpUBEJIeH B pazaene 11.
S
3 9 PexoMeHaIuy Mo MOAKIIFOUEHUTO
S
= TumnoBas cxema MOAKIIOYEHUST M BEKTOPHAs AUarpaMMa B HOpMajbHOM pexume padorsl TH
npuBefeHa Ha pucyHke b.l. Heobxomumo mnpucoenunenue k ycrtpoiictBy Touek H, K, U
S TpaHcopmaTopa HarnpsiKeHHsl, BbIBO O HE UCIOJIb3YeTCsl.
S [Ipn noaKIOUEHUH AJIrOpUTMa AJIs CXEM "Pa30OMKHYTOIO TPEYrojbHHUKA", OTIIMYAIOLUIUXCA OT
= cxembl Ha pucyHke b.1, ma Bxompr Uni re, Uni im anropuTma IOJDKEH MOAKIIOYATHCS BEKTOP
§ HaNpsOKEHUs1, COBNAIAIOIINN 10 ()a30BOMY CABHTY C BEKTOpOM HampsibkeHus Ua.
2
S
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10 PexomeHnaaruu mo BeIOOPY yCTaBOK

AnropuT™M HMMeeT OoAHYy ycTaBKy Ha cpabOarwsiBanue U_block, paBHOIEHCTBYIOMYIO KakK IO
00pBIBY (ha3HBIX MTPOBOIOB, TaK U MO0 U3MEHEHUIO (ha30BBIX CIBUTOB HAIPSKCHUU.

Anroput™m cpabaTbiBaeT MpPH W3MEHEHUU YpPOBHS HampshkeHHs mo ¢aze A OTHOCHUTEIBHO
HOMUHAQJIBHOTO HANpsDKEHUs Mo ApyruM ¢azam Ha BenuuuHy paBHoil U block/2. M3menenust ypoBHs
¢ukcupyercss Kak B CTOPOHY MOBBIIICHUS, TaK U B CTOPOHY MOHMKEHUS BEIMYHUHBI OTHOCHTEIHHO
HOMHHAJIbHOM.

ANTOpUTM cpabaThIBaeT NMpU U3MeHeHun ypoBHs 1o ¢aze B (C) oTHOCHTET,HO HOMUHAIBLHOTO
HanpsDKeHUs 1o ApyruM ¢asam Ha BennuuHy paBHoi U block. M3meHeHus: ypoBHs puKcupyercs Kak
B CTOPOHY MOBBIIICHHUS, TaK U B CTOPOHY MOHM)XEHUSI BETMYMHBI OTHOCUTEIbHO HOMHHAJILHO.

Anroput™m cpalaThIBaeT NpU H3MEHEHUH (a30BOro ciaBura mo ¢asze A OTHOCHUTEIHHO
HOMHUHAJILHOTO (ha30BBIX CABUTOB 1O ApyruMm ¢azam Ha BenumumHy paBHoW U block/2. M3menenus
¢azoBoro cnBura pukcupyercs B JIIOOYIO CTOPOHY.

Anroput™m cpabatbiBaeT mpu u3MeHeHun (azoBoro casura mo ¢aze B (C) oTHOocHTENbHO
HOMUHAJIBHOTO (ha30BBIX CIOBUTOB MO JIpyruM ¢aszam Ha BennuuHy paBHoi U block. M3menenus
¢dazoBoro cnBura GUKCUpyeTcs B IIOOYIO CTOPOHY.

Anroput™m cpabaThiBaeT NPU CHMMETPUYHOM H3MEHEHHHM YpPOBHEW W (Pa30BBIX CIIBUTOB
HarpsDKeHUH «3Be3nb» Ha BennuuHy U block oTHOCHTENTbHO HOMHHAIBHBIX YpOBHEW W (ha30BBIX
CIABUTOB HAIIPSKCHUN.

VYceraBky U _block BeiOepeM B COOTBETCTBHHM C JOKYMEHTOM «PekoMmeHmamuu 1o BBIOOPY
ycraBok anroputmoB Bepcuil kenl5 1, Ucontrl4, Ucontrl3, Ucontr. KoHTponb BTOpUYHBIX LiENe
HampspkeHuss (¢ moakimodeHueM  BeiBOJoB H, K, @®, W pa3oMkHyTOro TpEeyroJibHHKA)
[IBKM.421445.026 PP21». YcraBka U block nomkna OBITh HE MeHee OOOCHOBAHHBIX BEIMYUH
rpyoOBIX ycTaBOK mo HeOamancy paeicTByromux 3HadeHud dUl, m dazoBeix casuroB dFIl. B
pexomenmanusx [IbBKM.421445.026 PP21 nmomyctumsiii muanason ycraBku dUl = (5,4 — 31) B, a
yctaBku dFI1= (20-30) rpamycoB. T.k. anroputm cpabaThIBaeT MPU U3MEHEHHH YPOBHS HAIPSIKEHUS
no ¢aze A OTHOCHUTEIbHO HOMHHAJIHHOTO HAIPsDKEHUS MO APYyruM (a3amM Ha BEJIMYMHY paBHOM
U block/2, o U _block >2 - 5,4=10,8 B. Beibepem ycraBky U block= 10 B / rpamycsr.

VYcraeka U _min BweIOupaeTcss B cooTBeTCTBUU ¢ 1. 2.2.2 pexkoMeHnanuii [IbKM.421445.026
PP21. JIna obecriedeHusi HaIEKHOTO CHUTHajla OJOKMPOBKH TNPH OTCYTCTBHM LENEH HampsOKEHHS,
BeIMYKMHA ycTaBKku U_min goikHA OBITH OO0JIbIIE YPOBHS BO3MOXHBIX HAaBEIEHHBIX TOMEX.

VYcraBka K1 ycranaBnuBaercs paBHOW 2, ecnd KO3()(UIMEHT OTHOIICHUS YHUCIIA BHUTKOB
OCHOBHOM OOMOTKH K JOTOJHUTEIHHOW 00MOTKe m3MeputenbHoro TH pasen 0,577. B ocTanpHBIX
cirydasix, HeoOXouMo nepecunTarh Kua B COOTBETCTBHM C BEKTOPHOM AMAarpaMMol, IPUBEACHHON Ha
pucynke b.2.

VYcraBka K2 Boibupaercst B coorBercTBuH ¢ 1. 2.2.1 pexomengaumii [IBKM.421445.026 PP21.

VYeraBku T1, T2 gomxHa OBITH MEHBIIIE YCTAHOBIICHHBIX BBIIEPKEK BPEMEHH B (DYHKITHSX,
OmokupyeMbIx anroputMoM AaHHbIM anroputMoM KIIH. Yeraska T1 paboTaer, eciu K anroputmy
MOJIKJIFOUEHBI LIEMU «Pa30MKHYTOT0 TpeyroibHukay. YcraBka T2 paboTaeT Bceraa, eciau He Oblia
BbIBe/IeHa paboTa 6:1oka D2 mo Bxoxy block ken2.

VYcraBku o Bpemern T1 _ret, T2 ret mo3BoJrOT 3a7epKaTh CHATHE CUTHAIA OJIOKMPOBKH MPH
BoccraHoBieHuu [{H. Ecin T_ret ycranoButs paBHoii 0, To npu Boccranosienuu [{H custue
cUTHaJIa OJIOKUPOBKHU MPOU30MIET, KAaK TOJIBKO 3HAYCHHS HAIPsHKCHUH CTaHyT BhImie ycraBkd U_min
u menbuie ycraBok U2_max, U0_max. PexomenayeTcs 3a1ep>KuBaTh CHATHE CUTHAIA OJIOKUPOBKHU
npu BoccTaHoByieHnu [{H Ha Bpems pacuera HampsiKeHUH, YTOOBI ITyCKOBBIC OpraHbl cTyneHei [TA He
yCIIENU CpearupoBaTh Ha IPOMEKYTOUHBIE PACUETHBIE 3HAUECHUS HAIIPSDKEHNUH U 4acTOTHI.
Pexomennyemoe 3nauenue T ret=0,04 c.

VYcraBka T_led. Pekomennyercst BbIjaBaTh CUTHAIM3ALINIO, €CITH (PUKCUPYETCS] HEUCTIPAaBHOCTh
[{H Ha mpoTsHKeHUM HECKOIBKUX CEKYH]I, TOATOMY JOJKHA MTPEBBIMIATh BpeMsi paboTsl AIIB.
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B taGaune 10.2 npuBeneHbl peKOMEHyeMble 3HAUCHUSI YCTABOK, OJHAKO MIPH HEOOXOIUMOCTH,
B 3aBUCUMOCTH OT HpI/IMeHeHI/I}I aJIFOpI/ITMa, MOFyT GBITB BBICTABJICHBI ;[pyrne BO3MOXHBIC 3HAUCHU .

Ta6muma 10.2 Tunosoit 6mank ycraBok s anroputma KIIH (Bepcus ken2 vl)

Pexomennyemblie Ennnuna .
VYcraBka O6o3HaueHUE Y S Kommenrtapuit
3HAUYCHUS HU3MEPEHUS
Koaddumuent
JIOMHOKEHHUS K1 2! YUCJIIO0
da3br A "3Be31b1"
Koaddumuent
JOTOJIHUTEIIFHOM K2 0,577 ! YHUCIIO0
obmoTku TH
VYcraBka
U block 10 B - rpagycer
cpabaTbIBaHUS -
Brinepikka He Oonee
BpeMeHH Ha MUHUMAaIbHON
T1 BBLAEPKKU BPEMEHU B CexyH b1
BbIJIayy CUTHaJa GroKHpyCeMOi
OsokupoBku 1 byHKIIH
Boiaepxka
BpEMEHH Ha
P T1 ret 0,04 CeKyH/Ibl
BO3BpAT -
OJIOKMPOBKH
VYcraBka no
MUHHUMAaJIbHOM .
y U_min (10-40) ! B
pabouemy -
HaIPSKEHUIO
s Breinepxka He 6onee
§ BPEMEHH Ha - MUHUMAaIbHON c
€ cMEC
2 BbIJIayy CUTHaJIa BHHJ’““ PPEMEHH B CKYHIBI
. JIOKUPYEMOM
3 OJIOKUPOBKH 2 byHKIHH
= Brinepxka
BpEMEHU Ha
P T2 ret 0,04 CeKyH/Ibl
& BO3BpaT -
2 OJIOKMPOBKHU
S
= Briepixka
§ BpEMEHU Ha
BbIJIayy CUTHaJa
Q Aaty T led (5-10) ! CexyHapl
! OTCYTCTBHUS -
g neneun
Z HATIPSOKEHHUS
§ Hanpsoxkenue
cpabaTbIBaHMs TIO U2 max 15 BosnbThl
U2
3
S Hanpspxenue
N cpabaThIBaHHUSI 110 U0 _max 15 BoubThl
,§' uo
= [Tpumeuanue. 1 — 3HaUeHNE MOXKET OBITH YTOUHEHO WJIM U3MEHEHO MPOEKTHBIM PEUICHHEM WU MpU
HaJajKe.
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11 IlepeyeHb cUrHaJIOB ISl OCUMILIOTPaQUpPOBAHUS

[Ipu pabore ¢ynkmuit [1A, uau TpU BBISBICHUU TOBPEXKIACHUN B HM3MEPHUTEIBHBIX IEIAX
HANPSDKEHUSI, aBTOMATHUYECKH 3allMChIBACTCS aBapuiiHas ocipuriorpamma. J[ns ananm3a paboThI
aIropuT™Ma, HEOOXOIMMO O00s3aTENIbHO BKIIOYUTH JUIS 3alUCH B OCHHIJIOTPaMMYy  CIIEQYyIOIINe
CUTHAJIBIL:

— BBIXOJHBIC IUCKPETHBIE CUTHAJIBI anroputMa: avar_led, block, block1, block2, nik;

— BBIXOJIHBIE AaHAJIOTOBBIE TIEpeMeHHbIe asiropuT™Ma: nbe, Unk.

12 Peanuzanus

ANTOPUTM peann30BaH Ha si3bIke BU3yanbHOro mporpammupoBanHusi FBD (Function Block
Diagram) mexaynaponnoro crangapra IEC 61131-3 u npusenen Ha pucynke B.1 npunoxxenus B.

Hcxonnas peanuzaiusi anropuTMa, Ha si3bike nmporpammupoBanus FBD, npencrasnser co6oit
¢aiin ¢ pacumpenuem ".bl".

Jlst mocnenyromiero MpuMeHeHusI U peanu3anuu QyHKiuid [1A B yCIOBUSAX MPOMBIIIIEHHON
JKCIUTyaTalliy, ajJrOPUTM TPAHCIUPYETCS B HCIOJIHSAEMBIM KOJ MPOLECcOopa M 3arpykaercs Ha
ycTpoiictBa [TA B Buze daiina ¢ pacimuperuem ".so".
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[Tpunoxenune A
(oGs3aTenbHOR)
IlepeyeHb JOKYMEHTOB

[lepeyeHb JOKYMEHTOB, Ha KOTOpPBIC JAaHBI CCHUIKA B HACTOSIIEM OIHCAHHWH, NPHUBEIACH B
Taonuue A.1.

Tabmuma A.1

Howmep
CCBUIKH
10 TEKCTY

HaunmenoBanue

1

I'OCT 55105-2012. Enunas sHepreTuyeckasi CucTeMa U H30JMPOBAaHHO padoTarolue
sHeprocucreMel. OnepaTuBHO-AUCIIETYEPCKOE YIIPaBICHUE. ABTOMATHYECKOE
[IPOTUBOABAPUIHOE YIIPABJICHUE peKUMaMU dHeprocucreM. [IpoTuBoaBapuiinas
aBTOMaTHKa sHeprocucreM. HopMmel u TpeboBanus

IEC 61131-3. Programmable controllers — Part 3: Programming languages

3 I[TbKM.421445.026PP21. PekomeHauu mno BEIOOPY YCTaBOK aJITOPUTMOB
kenl5 1.b1, Ucontr14.bl, Ucontrl3.bl, Ucontr.bl. KoHTpons BTOpUUYHBIX 1IeTICH
HarnpsbkeHus (¢ noakmovyeHruem BeiBo10B H, K, @, U pa3oMKHYTOr0 TpeyrojibHUKA).
00O «IIpocodpt-Cuctemsi», 2017 r.
4 ANropUTMBI peIeHHON 3alUThl M IPOTUBOABAPUITHON aBTOMAaTUKU. KOHTpOIBh
BTOPUYHBIX IIENIEW HAPsHKEHUsI ¢ Ucnoyib3oBanueM BoiBo10B H, U, K. Bepcus
anroput™ma: kenl6 2. Onucanwue. 0.150.021-0002 OIT. OOO «IIpocodT-Crucrembi».
2017 r.
5 AJITOPUTMBI pEJIEMHON 3alIUThl ¥ MPOTUBOABAPUINHON aBTOMATUKU. KOHTpOJIh

OTCYTCTBHS U HECUMMETpUU HarnpspkeHuil. Bepcus anropurma: kenl6 4. Onmcanue.
0.150.023-0002 OI1. OO0 «IIpocodT-Cucremsr». 2017 T.
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Iloon. u dama

Hnes. Ne oyon.

Bzam. une. Ne

Iloon. u dama

Hne. Ne noon.

[Tpunoxenune b
(oGs3aTenbHOR)

HOHCHHIOH_[I/IG CXCMbI U BCKTOPHBIC IUATrpaAMMBbI

BropuyiHbie uenu nameputensHoro TH

"3Bge3zna”

"pa3soMKHYTbIN TPeyrofbHUK"

Pucynox b.1 Ilpumepnas cxema st moakitoueHus anroputma kenl6 2

c I'n |H IlhK -(le) "

He UCNONb3YyeTCA

|/|/

3M

Jlucm

Ne doxym.

Iloon. |Hama
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Toon. u oama

Hnes. Ne oyon.

“

Bzam. une.

Toon. u oama

Une. Ne noon.

Pucynok b.2 BektopHasi nuarpamMma BEKTOPOB «3BE3/1b1» 1 HOPMUPOBAHHBIX BEKTOPOB

Kua*Ua/\

Uc

¥

-Kdop*(Uni+Unk)

«Pa30MKHYTOT'O TPEYTOJIbHUKA)» IIPU THIIOBOM CXEME MOIKIIOYCHHS U TPH HOPMATLHOM PEXHUME,
MOSICHAONIAs paboTy anroputma mo gopmye 1.1

3M

Jlucm

Ne doxym.

Tloon.

Hama

0.150.082-0001 OI1
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IToon. u oama

Hne. Ne 0oyon.

o

Bzam. uns.

IToon. u oama

Hne. Ne nooa.

IIpunoxenue B
(oGs3aTenbHOE)

[IporpammHas peann3anus

KOHTpONG BTOPWYHELX LIH

L]

nyck ocuunnorpada

I avar [B]

Ha BnokupoBky anropuTMoE

} block B]

Ha curHanuaaunko (CcBeToANo], pene)

D3
D1 1
BeIBOA M3 paboTel Brnoka D1 KCM16_28
B block_kcn —— no_block avar il
no ymonuanuio 2 |L K1 Kua block —{ block? —
OpTOroHansHEIE COCTABNAILLME no ymonyanuw 0.58 | L K2 Kdop unbalance nbc D4
"sgeage”  [L] Ua_re Ua_re U_nk 1
[L] Ub_re I Ub_re U_ni
[L] Uc_re I Uc_re U ik
(L] Ua_im | Ua_im avar_led
[L] Ub_im | Ub_im nik nik D5
Uc_im I Uc_im 1
L U_block 1 U_block
3afepka Ha hopmupoeanre bnokmposkn | T T1 T block
3afepKa Ha cHATWe bnokupoBkK | T T1 ret |7 T ret
Uni_re
OPTOroHankHEIE COCTABNAILLME Uik_re
"pPa3oMKH.TPeYronLHMKEE" Uni_im
L Uni_re Uik_im
L Uik_re U_min
L Uni_im — T led
L Uik_im
BwiBog 13 pabotel bnoka D2
m1 [B] block_kcn2
MODUL BLIB0A W3 paboTel KOHTPONA YaCTOTE D2
re  modul [B] block_ff KCN16_4B
im )—‘ no_block1 avar
m2 no_block2  block —{ block?2 =
MODUL Ua_eff zv_min —{ Zv_min +
re  modul — ub Ub eff ff— ff —
im Uc_eff avar_led
m3 L U_min | U_min
MODUL T T2 I T block
re  madul T T2 ret | T_ret
im L Fa Fa_tek
YacTota HanpAxeHui | L Fb Fb tek
m4 mb5 L Fc Fc_tek
SIMCOMP MODUL T T_led | T_led
FAre FOre re  modul — ul Ui tek
FAim  Flim im | UD_max 1 U0_max
FBre  Flre mG U2 _tek
FBim Flim | MODUL U2 _max
FCre F2re re  modul | U2_max }—|
FCim FZim im

Pucynok B.1 Anroputm Bepcun ken2 vl B popmare FBD.

| avar_led [B]

U 3m

Jlucm

Ne dokym.
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Jlama
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IToon. u oama

Hne. Ne 0oyon.

o

Bzam. uns.

IToon. u oama

Hne. Ne nooa.

no yMonYaHiuk 2

(L] Kua

—

OpTOroHanbHeIe COCTaBNAKLW e

KOHTPONE Uened HanpaxeHua HIAK

B HopmMe BekTopHan cymma (Kua*Ua+Ub+Uc) - Kdop®(Uni+Unk)=unbalance=0

"ageaasl’| L Ua_re
L Ub re
L Uc re

no ymonyanuo 0.58

—

BelBOO W3 pEECITbI anroputMa

[C_ Kdop
L Ua_im
L Ub_im
L Uc_im

OpTOrOHANBHBIE COCTABNAILLNE
"pa3omMKH.TpeyronsHuKa"

o

[L] Uni_re |

+
[L] Uik_re |
(L] Uni_im |

+
I Uik_im |

-

r

R_TRIG

(B] no_block | CLK Q — avar [B]
— D2 T T2
m1 D1 & TON TOF Ha Bnokwp. anropuTMoe
MODUL > J N Q N Q | block |B]
— re  modul — ] PT ET - PT ET |-
— {im _—
HebanaHc
unbalance L]
yCTaBKa Ha GnokWpoBKY ANA HEWCNPaBHOCTAX
(L] _block H
BhILEPHKA BpeMeHn Ha BnokupoBKy Npw NoEpesaeHuy Leneid TH
(T] T_block —
3a/,epHKa HA CHATWE BNOKWPOBKK
(T] T ret |
m2
MODUL HanpA#eHne UHK
re modul —— U_nk L]
im T3
& TON
m3 — U_ni L] 1 N Qi
MODUL < b . PT ET |-
re modul
im —
— U_ik L] Ha CHrHanUaaLmio
m4 | avar_led |B]
MODUL <
re modul
im +—
obpele Beigoga H unn 1 unn K
] U_min - nik
i T led :
Pucynox B.2 Anroputm Bepcuu kenl6 2b B popmate FBD.
0.150.082-0001 OI1 -
Ham)JTucm|  Ne ooxym. IHoon. |Jama 16




IToon. u oama

Hne. Ne 0oyon.

o

Bzam. uns.

IToon. u oama

Hne. Ne nooa.

KOHTPONE OTCYTCTEBWA W HECUMMETDKUK HEII'IFJH}KEHI:HH

BwlBog W3 paboTel Bnokoe

no oTCYTCTBHHD HEI'IPHXEHHI:'I W HECHMMETDII

[B]

no_block1 [

EwiBog 13 pabotel Gnoka R_TRIG
MO HEHOPMANEHBIM BO3MYLLEHUAM CLK Q avar [B]
(B no_block? [
T1 T2
OEACTEYHLWWE BTOPUYHEIE 3HAYEHNA ul & TOM TOF Ha Bnokwpoeky A
HanpAxeHnil has "Iseags!” UMIN { N Q N Q | block [B]
L Ua_eff Ua Zv_min ] PT ET PT ET | —
L Ub_eff Ub A _min — ’7 noTepA BCex a3 3eeagkl
L Uc_eff Uc B_min |- | Zv_min [B]
YCTABKA N0 MWH. HANPAMXEHWH U min  C _min | YCTABKW MO BPEMEHN
[L] U_min }—| Ha 3afepxky Bnokuposkn
[T] T_block
Ha 330 ep#Ky Ha CHATWE OnoknpoBKK
[T] T ret
YacToTa BTOPUYHLIX 3HAYEHKA f1 & MKCALMA HEHOPMANEHBLIX BOIMYLLEHMA
HanpaxeHnil has "aseagsl” FTM_FOL { I ff [B]
[L] Fa_tek } Fa block
B =0] min A fm1 — &
(L] Fb_tek I Fb fol1 & TON Ha CUTHANN3aLMIo
min_B N Q } avar_led [B]
[L] Fc_tek } Fc PT ET
min_C YCTABKA N0 BPEMEHN
Ll =45 F Y Ha 3a[epHKy CHrHANU3aLMKY
L| =55 F W [T] T led
1
HanpAxeHne L0 > -

[C] U0_tek

ycTaeka no UQ

w0 )

[L] U0_max

HanpA#eHue L2

[C] U2_tek

ycTaeka no U2

[L] UZ2_max

L |

Pucynox B.3 Anroputm Bepcuu kenl6 4b B popmate FBD.

[ zm)JTucm

Ne dokym. IHoon. |Jama

0.150.082-0001 OI1
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Tloon. u oama

Hne. Ne 0yon.

o

Bzam. uns.

Tloon. u oama

Hus. Ne noon.

[Ipunoxenue I
(oOs3aTenpHOR)
DYHKINOHATEHO-TIOTHYECKAs CXeMa

KonTpoub neneit HanpsikeHust
(ken2 v1.s0)

Bxondbie curd.

Ua re

Ub re

Uc re

Ua im

Ub im

Uc im

Uni_re

Uik re

Uni_im

Uik _im

Fa

Fb

Fc

N ACNANANANANANANANANANANAL

block kenl

block kcn2

block_ff

BrixoaH.cHUrH.

avar

avar led

block

blockl

block2

ZvV min

ff

nik

Pucynox I'.1 M3006pakenne anroputMa Ha (yHKIIMOHAIBHO-JIOTHYECKOM CXeMe

3M

Jlucm

Ne 0okym.

Tloon.

Jama

0.150.082-0001 Ol
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Tloon. u oama

Hne. Ne oyon.

Bzam. une. No

Tloon. u oama

Hne. Ne noon.

00O «IIpocodT - Cucrembi»

AJITOPUTMBI PEJTEVMHOM 3AIIIMTHI 1 IPOTUBOABAPUMHOM
ABTOMATUKHA

AJITOPUTM [JIsl yHipaBjieHusi yHKUUSIMH ¥ TPYNIIIAMHU YCTABOK
Bepcus anropurmos: set_ust vl
OIMMCAHUE
0.150.088-0001 OII

ExatepunOypr
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S BBIXO/IHBIE AHAIOTOBBIE TIEPEMEHHBIE .....uuvvveeeirueireeeaniirteeeairteeesairreeeasatteeesainseeessseteessssseeesssmsseeessnmsees 4
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Tloon. u oama

Hne. Ne oyon.

o

Bzam. unes.

Tloon. u oama

Hne. Ne noon.

Hacrosimee omucanue pacmpoctpansercs Ha paspadoranasie OO0 "IIpocodt-Cucremsr”
QITOPUTM Bepcuu set ust vl, peanusyronmid yrpasieHHe (QYHKIUSMH W TpyNIaMH YyCTaBOK, U
IOpelHa3HAYeHO JJs O3HAKOMJICHHS C MPUHIMUIOM paboThl M MOAPOOHOCTSIMH TEXHUYECKOU
pcain3anu JaHHBIX aJITOPUTMOB.

HepequL JOKYMCHTOB, Ha KOTOPBIC CCbBUIACTCA HACTOAIICC OIMMCAHUC, HpI/IBe,Z[éH B
MIPUIIOKEHUU A.

B macrosmem onucannu IMPUHATEBI CJICAYIOIHNE YCIIOBHBIC COKpAIICHUA U TCPMUHBI:

AOIIO — aBTOMATHKa OTPaHUYEHUS Meperpy3Ku 000py10BaHUs

ACY TII — aBTOMaTU3UPOBAHHAS CUCTEMA YIIPABJICHUS

ycTpoiictBo  — komruiekc u3 auHeiiku MKITA (MKIIA, MKIIA-2, MKITA-P3)
mrkad — ycrpoiictBo u3 nuHeliku MKITA B mikagHOM HCTIOTHEHUN

[Tpoune cokpailieHus: MPUBEAEHBI Jlajiee MO TEKCTY.

[lepeyeHp MJOKYMEHTOB, Ha KOTOpBIE CCBUIAETCS HACTOsSINEE ONUCAHMWE, IPUBEAEH B
IPUIOKEHUU A.

Jlucm

0.150.088-0001 OI1
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Tloon. u oama

Hne. Ne oyon.

o

Bzam. unes.

Tloon. u oama

Hne. Ne noon.

1 Hasnauenue

Anroputm set ust vl mpemHazHaueH Ui peaii3alud YHpaBiICHUs (QYHKUUSAMH U TpyHIaMu

YCTaBOK IPU MECTHOM YIIPaBJICHUU.

2 OyHKIUU

Anroputm set_ust vl peanusyer cienyrone QyHKIHH:

— o0ecrieunBaeT (OPMUPOBAHUE CUTHAIOB YIPABICHUS 0 YETHIPEX IPYII YCTABOK;
— o0ecnieunBaet popMHpoBaHUE A0 12 CUTHAJTIOB yNpaBlieHUs PyHKIUIMH,

— o0ecreynBaeT OMoBeIIeHUE ITPH HEUCTIPABHOCTH MEPEKITI0YaTEeH.

3 BxogHbie aHaI0rOBEIE INEPEMCHHEIC

BxonHble aHaIoroBble IEPEMEHHBIE OTCYTCTBYIOT

4 BXoJHbIE AUCKPETHBIC TIEPEMEHHBIC

in_grl — BXOJHOM CUTHAJI Ha yIpaBJjeHUE IPyNIoN yCTaBokK |
in_gr2 — BXOJHOI CUTHAJI Ha yIPaBJIEHUE IPYIIION YCTaBOK 2
in_gr3 — BXOJHOM CUTHAJ Ha yIpaBJjeHUE IPyNION yCTaBOK 3
in_gr4 — BXOJHOI CUTHAJI Ha yIpaBJIEHUE IPYIIION ycTaBokK 4

swl — BXOJIHOM CUTHaJ | MECTHOTO yrmpaBiieHUus (BBOJI/BBIBO/T)
sw2 — BXOJIHOW CUTHAJI 2 MECTHOTO YIpaBJieHHUs (BBOJ/BBIBO/)
sw3 — BXOJIHOM CUTHAJI 3 MECTHOTO YyIpaBiieHUus (BBOJ/BBIBO/T)
sw4 — BXOJIHOW CUTHAN 4 MECTHOTO yIIpaBJieHUs (BBOJ/BBIBO/)
sw5 — BXOJIHOW CUTHAJI 5 MECTHOTO YIpaBJeHUs (BBOJ/BBIBOJ)
swb — BXOJIHOM CUTHaJI 6 MECTHOTO YyIpaBiieHUus (BBOJ/BBIBO/T)
sw7 — BXOJIHOW CUTHAJI 7 MECTHOTO yIpaBJeHHUs (BBOJ/BBIBO/)
sw8 — BXOJIHOM CHUTHAJI 8§ MECTHOTO YyIpaBiieHUs (BBOJI/BBIBO/T)
sw9 — BXOJIHOW CUTHAJI 9 MECTHOTO yIpaBJieHUs (BBOJ/BBIBO/)
swl0 — BXxo/tHOHM curHan 10 MecTHOTrO yripaBieHus (BBOJ/BBIBO/)
swll — BXOJIHOM curHain 11 mectHOro ynpasieHus (BBO/BBIBON)
swl2 — BXOJIHOM cuTHaN 12 MeCTHOTO yripaBieHus (BBOI/BBIBO/)

5 BBIXO/IHBIE aHAJIOTOBBIE IEPEMEHHBIE

BoixoHble aHAIOTOBBIE IEPEMEHHBIE OTCYTCTBYIOT.

6 BbpIXOqHBIE TUCKPETHBIE IEPEMEHHbIE

grl — BBIXOJIHOM CUTHAJI Ha yNpaBJeHHUE IPyIIION yCTaBOK 1

gr2 — BBIXOJHOM CUTHAJ Ha yIpaBJjEHUE IPYNION yCTaBOK 2

gr3 — BBIXOJIHOM CUTHAJI Ha yIIpaBJIeHUE IPYNION yCTaBOK 3

grd — BBIXOJHOM CUTHAJ Ha yIpaBJjeHUE IPyNIoi yCTaBok 4

onl — BBIXOIHOH curHani ynpasieHus 1 (BBoa B paboTy WM TpyIina ycTaBok 1)
offl — BBIXOJTHOM CUTHAJ yrpaBiieHus 1 (BIBOJ U3 paOOTHI MU TPYTIIa YCTaBOK 2)
on2 — BBIXOIHOH CHUTHAJ ynpasieHus 2 (BBOJ B paboTy WK TpyIna ycTaBok 1)
off2 — BBIXOJTHOM CUTHAJI yrpaBlieHus 2 (BBIBOI U3 paOOTHI WU TPYTIIa YCTaBOK 2)
on3 — BBIXOHOH cUTHAJ ynpasieHus 3 (BBoJ B paboTy WK TpyIna yCTaBok 1)
off3 — BBIXOJTHOM CUTHAJ yrpaBlieHus 3 (BBIBO U3 paOOTHI WU TPYTIIa YCTaBOK 2)
on4 — BBIXOIHOH cUTHAJ ynpasieHus 4 (BBoJ B paboTy WK TpyINa ycTaBokK 1)
off4 — BBIXOJTHOM CUTHAJ yrpaBiieHus 4 (BBIBOJI U3 paOOTHI WU TPYTIIa YCTaBOK 2)
on5 — BBIXOIHOH CHUTHAJ ynpasieHus 5 (BBOJ B paboTy WK TpyINa ycTaBokK 1)
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off5 — BBIXOJTHOM CUTHAJI yrpaBlieHUus 5 (BBIBO U3 paOOTHI WU TPYTIIa YCTaBOK 2)

on6 — BBIXOIHOH CHUTHAJ ynpasieHus 6 (BBoJ B pabOTy WK TpyIINa yCTaBokK 1)
off6 — BBIXOJTHOM CUTHAJ yrpaBiieHus 6 (BBIBOI U3 paOOTHI MU TPYTIIa YCTaBOK 2)
on7/ — BBIXOIHOH CHUTHAJ ynpasieHus 7 (BBOJ B pabOTy WK TpyIINa yCTaBokK 1)
off7 — BBIXOJTHOM CUTHAJ yrpaBiieHust 7 (BBIBOJ U3 paOOTHI WU TPYTIIa YCTaBOK 2)
on8 — BBIXOIHOH CHUTHAJ ynpasieHus 8 (BBOJ B pabOTy WM TpyIINa yCTaBokK 1)
off8 — BBIXOJTHOM CUTHAJI yrpaBlieHus 8 (BBIBO U3 paOOTHI WU TPYTIIa YCTaBOK 2)
on9 — BBIXOIHOH cUTHAJ ynpasieHus 9 (BBoa B paboTy WM TpyIna ycTaBok 1)
off9 — BBIXOJTHOM CUTHAJ yrpaBiieHus 9 (BIBOI U3 paOOTHI WU TPYTIIa YCTaBOK 2)
onl0 — BBIXOIHOH curHan ynpasienus 10 (BBoja B pabOTy WM IpymIia yCTaBokK 1)
off10 — BBIXOJIHOM curHai ynpasieHus 10 (BpIBOJ U3 paOOTHI WIIH TPYIINA YCTABOK 2)
onll — BBIXOIHOH curHan ynpasienus 11 (BBoja B paboTy WIiIM Ipymia yCTaBokK 1)
offl1 — BBIXOJIHOM cUTHAJ yrnpaBieHus 11 (BBIBOJ U3 paOOTHI WIIH TPYIINA YCTABOK 2)
onl2 — BBIXO/IHOH curHaJN ynpasieHus 12 (BBoja B pabOTy WM IpyMIa yCTaBokK 1)
off12 — BBIXOJTHOM CUTHAJ yrpaBiieHus 12 (BBIBOJ U3 paOOTHI WIIH TPYIINA YCTABOK 2)

7 Ilpuniun paboTel

JIaHHBIA aXTOPUTM pACCUUTaH HAa MECTHOE ylpaBieHHe (yHKIUSIMH. MecTHOE ympaBieHUE
MOJKET PEaIN30BaHO:

- C MOMOIIBI0 TIEpeKIIoUaTeNield Ha aBepH mKada, KOTOPhIe MOAKIIOYAIOTCS K JAUCKPETHBIM
BXOJ[aM yCTPOMCTBA;

- IOJa4ey JINTEIBbHBIX CUTHAJIOB YIIPABIEHUsA OT MEPEKIIYaTelIed APYIuX YCTPOMCTB Ha
JTUCKPETHBIE BXObl YCTPOWCTBA Yepe3 Kadelu ¢ y1aJeHHOro MecTa 00beKTa.

JUist  MecTHOro ympaBiieHUs JOJDKHBI HMCIOJB30BaThCsl  mepekitouatenu. [lomoskeHus
nepekioyareneid OyayT oTpaxkarbh coctosHue ¢yHkiuil. [Ipu ucmnonb3oBaHUM TEpeKIIovaTes,
3alIOMUHAHUE COCTOSHUS B DJHEPrOHE3aBUCUMOW TaMsITH HE Tpedyercs, T.K. MpH Tepe3arpyske
cocTosiHue Oy/IeT CUYMTAHO C JUCKPETHBIX BXOJIOB, K KOTOPBIM MOJIKIIFOYAETCS MEPEKITI0YaTENb.

Cxema anropurma npezcrasieHa Ha pucyHke b.1 npunoxenus b.

ANTrOpUTM COCTOMUT YCIOBHO U3 TpeX 4YacTed: BBOJ-BBIBOJ CHTHAJIOB JUIsl YIpPaBJICHUS
IpyNIIaMd YCTaBOK, BBOJ-BBIBOJI CHUTHAJIOB JUIsl YHpaBJICHUS (YHKIHUAMH, KOHTPOJIb HCIPABHOCTH
nepeKsroYaTesiell U JUCKPeTHBIX BX0J0B. Pazbepem yacTu o OTAEeIbHOCTH.

7.1 BBOI-BBIBOJ CUTHAJIOB JIJIsl YIIPABJICHHS TPYIIIIAMHU YCTaBOK.

I'pymnmel yCcTaBOK B aJrOpUTMax YCTPOMCTBA AaKTUBUPYIOTCS MO COOBITHIO — JIOTMYECKOTO
W3MEHEHUSI COCTOSIHHMS Ha BbIXOJ€ ympaistomiero aaroputma ¢ 0 va 1. [{ns mogkirodeHus OJHOU
IPYNIIbl YCTAaBOK TpeOyeTcs OTAEIbHBIN YNpaBISIOUIMNA BBIXOJA, KOTOPBHIA B JaHHOM ciydae Oyner
YOPAaBIATHCA OT OTHEIBHOTO ITUCKPETHOro Bxoja. COOTBETCTBEHHO JMJIsi YIPABIECHUS YETHIPbMS
IpyNIIaMH yCTaBOK MOTpeOyeTCsl MepeKiIouaTeNlb Ha YeThIpe IMOJIOKEHUS, IMaiObl KoToporo OymyT
MOJIKJIFOUEHBI Ha JUCKPETHBIE BXOIBI.

ANropUTM HMMEET YEeThIpE BXOJA M YETHIPE BBIXOJAA JUIsl YNPABICHWs IPyNIaMH YCTaBOK,
KoTopble oOpabaTeiBatoTcs 61okoM D13 Bepcuu bl 4gr v, cMm. pucynok b.2. B 610ke B kaxo# nienu
YCTaHaBJIMBAIOTCA TaﬁMepBI AJI CO3aaHus 3aACPIKCK BPEMCHU MPHU AaKTUBUPOBAHUU IJI UCKIIFOUCHUA
MoJIXBaTa TPYII YCTaBOK HAa MPOMEKYTOUYHBIX MOJOXKEHHUSIX W JJI UCKIIOYEHMs BIUSHUSA Apedesra
JAUCKPCTHOI'0 BXO/J1a IMpu NU3MCHCHUN MOJIOKEHUU MEPCKI0YATCIIA.

bnarogapss cBoOOIHO-IpOrpaMMHUPYyEMON JIOTHKE, KOJIMYECTBO TPYMI yCTaBOK MOXKET OBITh
YBCIUYCHO IYTEM I[OGaBJIeHI/ISI HGOGXOI[I/IMOFO KOJIMYECTBAa BXOA0OB-BbIXOJ0B (HpI/I 9TOM OOJIX)KHO 6]:ITI>
U3MEHEHO Ha3BaHHMe anroputma). Ecnu TpeOyeTcss MeHbllee KOJIMYECTBO TpPYyMN YCTaBOK, TO Ha
HCHUCIIOJIB3YCMBIC BXOAbI TMOAKIHOYAIOTCA JIOTUYCCKUC 0 u COOTBCTCTBYIOIIIMEC BBIXOJbBI HC
ucnoip3yrorcesa. KonnyecTBo moyioskeHni Ha MepeksroyaTesie MOXKET ObITh YMEHBIIIECHO.
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7.2 BBOZI-BBIBO/I CUTHAJIOB JIJIS YIIPABJICHUS (YHKIIHSIMHU.

[Ton ympaBnenueMm (yHKUUH, Moapa3yMeBaeTCs ONEPAaTHUBHBIA WM MPOTPAMMHBIA BBOJ B
pabory, BbeIBOm U3 paboThl (yHKIMH win cTyneHed. s Takux 1enedl  moapasymeBaeTcs
UCIIOJIb30BaHUE TIepeKITtouaTelis ¢ AByMs monoxkeHusmMu «0» u «1». B monoxxenun «1» cpabaTsiBaer
JTUCKPETHBIN BXOJ, HA KOTOPBIN MOAKIIOUEHA maitba. Takol mepekitodaresb UCIOIb3YeTCs B IENSIX
PKOHOMHHU JTUCKPETHBIX BXOJOB, KOTJa B MIKay pearn30BaHO HECKOJBKO (YHKIMI M aBTOMATHK,
KaXKaasi U3 KOTOPBIX TpeOyeT MpOorpaMMHOI0 BBOJA -BbIBOJIa (DYHKIIUH.

Anroputm umeeT 12 BXO0B /sl TOJIKIIFOUEHUST BXOHBIX CUTHAJIOB yIpaBlieHUs QYHKIUAMU U
COOTBETCTBEHHO 24 BBIXOJHBIX CHUTHAJIOB YIpaBlieHUs (QYHKIUSAMH, KaKIas U3 KOTOPHIX MMEET JIBa
TUCKPETHBIX Bbixoaa on u off. brnaromapst cBOOOIHO-IPOrpaMMHUPYEMO JIOTUKE, KOJIMYECTBO BXOJIOB
JUTSL TIOJKJTIOYEHHSI CUTHAIIOB YIPABJICHUS MOXKET ObITh YBETUYEHO (MPU 3TOM JOJKHO OBITH U3MEHEHO
Ha3BaHHe anroputma). Pazdepém padoty 6soka d1 Bepcuu sm_bl, cm. pucynok b.3, mo nenu swl, onl,
offl. Pabora ocranpubix O61okoB d2-d12 Oyaer unentuuna d1. B mpencraBiennoit cxeme Osok dl
npenHasHaueH s (OPMUPOBAHUS JUIUTENBHBIX CHUTHAJIIOB B 3aBUCUMOCTH OT IOJIOKCHHS
nepexitoyarensa. B momoxkenun «0» mepekirodarensi Ha BXo4 im mocTymaer Jjorudeckoit 0,
COOTBETCTBEHHO (popmupyeTcs moruyeckas 1 Ha Beixone out 2. B monoxenun «1» mepexirodarens Ha
BXO/I in MOCTYIaeT JIoruueckas 1, T.K. cpabaThIBaeT TUCKPETHBINA BXOJ, COOTBETCTBEHHO (hOpMHUPYETCS
noruueckass 1 Ha Bwixome out 1. Jlna monoxkeHus «0» mnepexirouarens, JOTMYHO MCIOJIb30BaTh
(GYHKIUIO «BBIBOJ W3 pabOThD», a Ui MOJOXKEHUS «1» mepekitouaTelis, JOTUYHO HCIOJIb30BATh
(GYHKLHIO «BBOJ B paboTy».

brokn d1-d13 mnommmo ympaBieHuss (DYHKIIMH, MOTYT MCIOJIb30BaThCS B Ka4yeCTBE
dbopMUPOBaHUS ABYX TPYII YCTaBOK, €CIHM MPOEKTHBIM PEIICHHEeM ObUT 3aJ0KEH IMepeKIIYaTeb C
NOJIOKEHUAMH «0», «1» C MOIKIIIOUEHHEM K JUCKPETHOMY BXOAY TOJIBKO B MOJIOKEHUS «1».

7.3 KoHTpoJIb HICIPABHOCTH MEPEKIIOYATENCH U JUCKPETHBIX BXOOB.

Tak kak a9 axkTHUBHPOBAaHUS TPYIIN YCTaBOK W COCTOSHUS (YHKUMH HCIIOJIB3YIOTCS
NEePeKIIIoYaTeN!, Mai0bl KOTOPBIX MOAKIIOYAIOTCA K AUCKPETHBIM BXOJlaM, OT UCIIPAaBHOCTU KOTOPBIX
3aBHUCAT PEKUMBI pabOTHI aBTOMATHUKH, TO HEOOXOJMMO KOHTPOJIUPOBATh COCTOSIHHE MEepeKItoyaTesnei
U TUCKPETHBIX BXOJIOB.

KOHTposIb MCHpaBHOCTH MEpEKIoYaTenss U JUCKPETHBIX BXOJOB, PACCUMTAHHBIX Ha YETBIPE
TPYIIBl YCTaBOK, BBIMOJIHEH B Oyoke D13. Jlornka KOHTpOJIA clieayromias — €CJId HU B OJHOM
MIOJIOKEHUN HE (PMKCHPYETCsl cpabaTbIlBaHUE TMCKPETHOTO KaHalla Wi (UKCUpyeTcs cpabaThIBaHUE B
JT00BIX IBYX KaHallaX, TO PUKCUPYETCS HEMCIPABHOCTh MEPEKII0YaTeNs WiIK JUCKPETHOTO KaHaja Mo
BbIXOYy alarm.

KouTponb nepekmtouareneil ans ynpaBieHHs QYHKIMSIMH BBITIOJIHSAETCS KOCBEHHO. Tak Kak
yKa3aHHbIE MEPEKII0YaTeNd BBI3bIBAIOT cpabaThlBaHUWE AMCKPETHOTO KaHala TOJBKO B OJHOM
MOJIO)KEHUHU, TO JIOTHMKY KOHTPOJS BBIMOJIHUTH HEBO3MOXKHO. lMcmpaBHOCTH mepekioyarens Win
JUCKPETHOIO KaHaja OCYILIECTBIIIETCS KOCBEHHO — IPU NEPEBOJE KIIOYa B IOJIOKEHUE «BBIBOJ U3
paboThD», 1O BBIXOAY avar IPOUCXOIUT 3aMKUCh OCIIMIITIOTPAMMEBI M POXOJIUT UHAUKALIHSL.

8 IlepeyeHp CUTHAIIOB ISl OCUMIUIOPAMMBI

Jns  ¢Qukcaumu aKTUBHBIX TPYINI YCTAaBOK M COCTOSHUM (QYHKUMH 10 aBapuiiHOU
OCLUJIIOrpaMMe He0OXOAMMO BBIBOJIUTH BCE 3aI€HCTBOBAHHBIE BBIXOJHBIE IUCKPETHBIE CUTHAJIBI.
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9 Peanusanus

Anroputm set ust vl peanns3oBaH Ha A3bIKe BU3yanbHOro nmporpammupoBanus FBD (Function
Block Diagram) mexxaynapoanoro crangapta IEC 61131-3 u npuBenen Ha pucynke b.1 mpuioxeHus
b.

Hcxonnast peanuzaiusi anropuTMa, Ha si3bike nmporpammupoBanus FBD, npencrasnser co6oit
daiin ¢ pacupenueM «.b1».

Jlnst mocnenyromero MpuMeHeHusI U peanu3anuu QyHkiuid [1A B yCIOBUSAX MPOMBIIITICHHON
SKCIUTyaTalluu, AJITOPUTM TPAHCIUPYIOTCS B HCIOJIHSAEMBINM KOJ IIpoLeccopa M 3arpyxaercs Ha
yctporictBa [TA B Bue ¢aiina ¢ pacuimpeHueEM «.So».
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[Tpunoxenue A
(oOs13aTeNnBbHOR)
[IepeueHb HOKyMEHTOB

HepequL AOKYMCHTOB, Ha KOTOPBIC OdaHBbI CCBUIKM B HACTOAIICM OIMCAHWU, MPUBCIACH B

Taomuue A.1.
Tabmuua A.1
O0o3HaueHue HaumeHnoBanue
IEC 61131-3 Programmable controllers — Part 3: Programming languages
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[Tpunoxenune b
(oGs3aTenbHOR)
[IporpamMmMHas peanuzauus aaropurma set ust vl

Anroputi ropMUpoEaHNA CODBITMA (M3MEHEHME COCTOAHWA BeIXOAa ¢ nor0 Ha nor1)

1 1 nycK ecunnnerpada
avar
MpegynpexaeHne
BriBoa w3 pabotsl
unn
1 M3MEHEHME IPYNNbl YCTABOK
unn
HEWCNPaBHOCTE MEepPEKNHYaTENA
(kpaTk.)
1
HEWCMPABHOCTE NEPEKNKYATENA (ANWT.)
BxoaHbIE CUTHANEI HA YNpaBneHne D13 alarm
rpynnamn ycTagoK BL_4GE_W1
B in_gri in1 avar BhixoAHEIe CUrHaNL! HA yNpaEneHue
B in_gr2 in2 alarm rpynnamu ycTagok
B in_gr3 in3 grl gri B
B in_grd ind gr2 gr2 B
T =3 T gr3 gr3 B
B| =0 block grd grd B
.
o EX00- KNHOY 1 SM_BL "BeOJ, B paboTy” wnw “rpynna yctaeok 1"
) e iy M P N
T out "BelBOA W3 pabotel” wAK "Tpynna yctasok 2” BEIXO4El OT KMHoua 1
out_2 offl
d2
BX04- Koy 2 SM_BL "Becg B paboty” wnw “rpynna ycrtaeok 1°
sw2 in avar — BhIXOAbl OT KNua 2
T out1 "BEIBOA W3 pabotel” unn "rpynna yctasok 2"
out_2 off2
d3
BXOA- KNty 3 SM_BL "BBog B paboty” unn "rpynna yctaeok 1" BeIxogbl oT knkoua 3
B3} v
T out "BoiB0g W3 paboTel” unw “rpynna ycraeok 2”
out_2 off3
d4
BXOA- Kntou 4 SM_BL "BBOA, B paboTy” unn "rpynna yctasok 1"
swd in avar ond BhIX0Abl 0T Knwya 4
T oout_1 "BeIBOA W3 paliotel” unn "rpynna ycrasok 2"
out_2 offd
ds
BX0A- KNHoY 5 SM_BL "Be0A B paboty” wnk “rpynna ycrtasok 1"
SWo in avar on& BLIXO4El 0T KNYa 5
T out_1 "BEIBOA W3 palBoTel” unn "rpynna ycrasok 2"
out_2 offs
d6
BX0A- KNy 6 SM_BL "Beog B paboty” wnn “rpynna ycTaeok 17 BeIXOAL! 0T KNoua b
swh in avar onG
T out_1 "BeIBOA W3 paliotel” unw "rpynna ycraeok 2"
out_2 off6
d7 BbIX0Abl OT KNHYa 7
BX04- knioy 7 SM_BL "eeog B paboty” wnn “rpynna ycraeok 1"
swi in avar on?
T out1 "BrIBOA W3 pabotel” unw "rpynna ycraeok 2"
out_2 off7
ds
BX0A- KNy § SM_BL "eeog B paboty” wnn “rpynna ycraeok 1" BLIXOAbI OT KNloua &
swi in avar ong
T out1 "BeIBOA W3 pabotel” unw "rpynna ycraeok 2"
out_2 offg
d9
BX0A- Knioy 9 SM_BL "Be0A B paboty” wnk “rpynna ycrtasok 1" BLIXOALI OT KNkoua 9
swd in avar ond
T out1 "BEIBOA W3 pabotel” unn "rpynna ycrasok 2"
out_2 offd
d10
Bxoa- knwoy 10 SM_BL "Be0A B paboty” wnk “rpynna ycrtasok 1" BrIXOAE 0T knwoua 10
swil in avar on10
T out_1 "BeIBOA W3 paBotel” unn "rpynna ycrasok 2"
out_2 off1D
d11
BxoA- knwoy 11 SM_BL "seog B paboty” wnK “rpynna ycraeok 1° BLIXOAbI 0T KNloua 11
swil in avar onl
T out_1 "BeIBOA W3 paBotel” unn "rpynna ycrasok 2"
out_2 off 11
d12
BXOA- KNty 12 SM_BL "BBOA, B paboTy” unn "rpynna yctasok 1"
swi2 in avar onl2 BbIX04bl 0T Kntoya 12
T oout_1 g "BeIBOA W3 paBoTel” unn "rpynna yctasok 2"
out_2 off12

Pucynok b.1 Anroputwm set ust v1.bl

Hsm

Jlucm

Ne ookym. IHoon.

Jama

0.150.088-0001 OI1

Jlucm




Toon. u oama

Hue. Ne oyon.

4

Bzam. uns.

Toon. u oama

Une. Ne noon.

Anroputm dropmupoBannA colbiTna (MamMeHeHne cocToAHUA Beixoga ¢ nor0 Ha nor 1)

aKTMBMpYeTCA rpynna 1

gr

aKTMBWpYeTCA rpynna 2

gr2

aKTMBWpYeTCA rpynna 3

grd

aKTMBMpYeTCA rpynna 4

T
Bxog- rpynna 1 TON
in N Q
PT ET |-
T2
BX04- rpynna 2 TON
B} N
PT ET |-
T3
Bxo4- rpynna 3 TOM
in3 N Q
PT ET |-
T4
Bxof- rpynna 4 TON
in4 N Q
PT ET |-
BbIJ e pHKa

Ha NepernYyeHna

Bnokupoeka avar 1 alarm

block

grd

: ™

1

R_TRIG
{ CLK Q} 1 avar [B]

HEWCNPEBHOCTE AUCKP.BXO4E UMK KNHYa,

Ha Bnokupoeky

alarm

XOR NOT

=il

Pucynok b.2 Anroputwm 6510ka bl 4gr v1 Bxogasmero B coctaB anroputma set ust v1.bl

Anroput GopMUpoBaHKA cobbITMA (MaMeHeHWe CocToAHKWA Beixoaa ¢ nor0 Ha nor1)

T

MNOT

TOM
N Q

PT ET}

T2

nonoxeHne knoua "0" guckp.exog =nor - akTHBMpYETCA BRIXOA out_2
nono#eHne knioua 0" - eeiBog w3 paboTel wnK rpynna 1

TOM
N Q

PT ET

r
R_TRIG
CLK Q@ —— avar B]
r
RS egog 8 paboty wnu rpynna
5 Q I out_1 |B]
R1
r2
RS BLIBOJA, W3 paboTel wnu rpynna 2
5 Q | out_2 |B]
R1

nonoxeHwe kntoua "1"- guckp.exod =nor1 - BeIXOA=aKTMBWMPYTECA BeIXog out_1
nonoxeHwe knouya "1" - eeog B paboty wawm rpynna 1

Pucynok b.2 Anropurm 610ka sm_bl v1 Bxoasiero B coctaB anroputma set_ust v1.bl
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00O «IIpocodT - CucteMbi»

AJITOPUTMBI PEJTEVMHOM 3AIIIMTHI 1 IPOTUBOABAPUMHOM
ABTOMATUKHA

Ilepexarouartens Hanpsikennit u yacror 1CIHI, 2CHI

Bepcus anropurma: switch16_uf

OIIMCAHHUE
0.150.027-0002 OII1
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Hacrosimee ommcanue pacnpoctpansercss Ha pazpadoranueii OOO "IIpocodT-Cucremsr"”
anroput™  switchl6 _uf (B panbHeiineM, aaroputM) peanu3ylomuil (YHKIUN TepeKIrodaTes
HanpsbkeHud u gactoT oT 1CII m 2CHI (B manmbpHeimeM, MepeKirovaresib) U MpeIHa3HAYeHO IS
O3HAKOMJICHHUS C (YHKIUSMH, TPUHIMUIIOM PabOThl M TOIPOOHOCTSAMH TEXHUYECKOW pean3aluu
MepeKIIIoYaTens.
ANTOpPUTM OCHOBBIBAETCS Ha MPEABIAYIIEH peanu3au NepeKtouaTells HapsHKeHUH U 9acToT
ot 1CHI u 2CIII Bepcunm switch15 uf. B anroputme BMecto BxoaoB ken 1s, ken 2s qoGaBiieHbI BXOIbI
blockl 1s, block2 1s, block3 1s, blockl 2s, block2 2s, block3 2s. B octanpbHOM 06€3 M3MEHEHUH.

B HACTOAIICM OMMNCAaHUU IMPUHATHI CJICAYIONUC YCIIOBHBIC 0003HAaYCHHS U COKpalllCHUA:

AOITY
AOCH
AOCY
CIII
1CII
2CIHI
KIIH
A

— aBTOMATHKa OrpaHUYCHUS IMOBBINICHUS YaCTOTHI,
— ABTOMATHKa OrpaHUYCHUS CHUKCHHUA HAIIPAKCHUA,
— aBTOMATHKa OrpaHUYCHUSA CHMIKCHUA YaCTOTHI;

— CHCTeMa IIINH,;
— MepBasi CUCTEMA IIIHH;
— BTOpasi CUCTEMA LIUH;

— QITOPUTM KOHTPOJISI BTOPUYHBIX LIETIEW HANIPSKEHNUS;
— IPOTHUBOABApUIIHAS AaBTOMATHKA.

[Ipoune cokpaiieHus NpUBEACHBI 1aJI€e 110 TEKCTY.

IlepeyeHp IOKYMEHTOB,
MIPUIIOKEHUU A.

Ha KOTOPBIC CCBUIACTCA HACTOMALICC OIMMCAHUC,

NpUBEAEH B
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1 Haznauenue

ANTOPUTM TIpeIHa3HAYCH IS peaiu3anui GyHKIIMKA BbIOOpa HanpsbkeHuid u gactot oT 1CII,
u 2CII B aBTOMAaTHYECKOM W/WIM PYYHOM DPEXHMax. AJIITOPUTM Hcnoib3yercs mans pyHkmuil TTA —
AOCY, AOITY, AOCH.

2 OyHKIUU

AJNTOpUTM peanu3yer cieayromue GyHKINuu:
— aBTOMAaTHYECKHUI W/UIM Py4HOI BbIOOp HanpsbkeHui 1 yactoT ¢ 1CIL nim 2C1I;
— KOHTpOJb Hanumuus HanpspkeHuid Ha 1 CHI, 2CIII.

3 BxogHbie aHaI0roBEIE INEPEMCHHEIC

Ul 1s — HanpsbkeHue npsamMoil nocienosarensHoctu 1CIHI
Ul 2s — HanpsbKeHue npsMoil nocienosarensHoctu 2CIHI
U2 1s — HanpsbkeHue odpaTtHoi mocaenaosarenbHocTr 1CIL
U2 2s — HampshKeHue o0partHoit mocnenoarenbHocTr 2CIHI

Ua Is tek  — manpspkerue ¢assl «A» 1CII
Ua 2s tek  — nanpspkenue dassl «A» 2CII
Ub 1s tek — manpspkenne ¢aszbr «By 1CII
Ub 2s tek  —nanpspkenue ¢assl «By» 2CII
Uc Is tek  — manpspkenne ¢aszbr «Cy» 1CII
Uc 2s tek  —nanpspkenue ¢assl «Cx» 2CII
Fa Is tek  —wuactora da3zer «A» 1CIII
Fa 2s tek  —wuactora da3sr «A» 2CILI
Fb 1s tek  —wuactora da3zer «B» 1CIII
Fb 2s tek  —w4acrota daszer «B» 2CIII
Fc Is tek  —wactora a3zl «C» 1CIII
Fc 2s tek  —wacrota daszer «C» 2CIII

4 BXoaHbIe JUCKPETHBIC TIEPEMEHHBIC

use s — OT KJII0Ya MM KHONKU py4yHoro Beidopa 1CII

use 2s — OT KJII0Ya MM KHOIIKU py4yHoro Beidopa 2CII

only SA — BBIOOp pekuma padboThl epekiouates: (0 — aBTOMaTHYECKUN U PYyUHOM,

1 — TonbKO py4yHOI)

blockl 1s  — mepsslii BHeHMM curHai 6mokupoBku 1CIII

block2 1s  —BToOpoi#i BHemHMi curnan 6sokuposku 1CIL

block3 1s  — tperuii BHemHMA curHan 6aokupoku 1CIII

blockl 2s  —mepBslii BHemHuUi curaan 6inokupoBku 2CII

block2 2s  — BTopoii BHentHUH curHai 6okupoBku 2CIII

block3 2s  — Tperwuii BHemHuit curnan 6ixokupoBku 2CII

S BpIXOAHBIE aHAJIOTOBBIE IEPEMEHHBIE

Ua tek — HamnpspkeHue (assl «A» s anroputmos [TA
Ub tek — HanpsbxeHue ¢assl «B» msa anroputmos [TA
Uc tek — HanpspkeHue (assl «C» 1t anroputmoB TTA
Fa tek —ygactoTa (a3el «A» mis anroputmMoB [TA
Fb tek —yactoTa (a3sl «A» 1 anroput™oB [TA
Fc tek —yacrtora (a3sl «B» mis anroputmos [TA
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6 BbIXo/HBIEC TUCKPETHBIE TIEPEMEHHBIE

avar — IycK ociuuiorpada nmpu OTCyTCTBHU HampspkeHus Ha ooenx CIII

block — curHai OJOKMPOBKH anropuTMOoB 1A mpu OTCYTCTBUM HAIPSDKEHHS HA 00EUX
CHI nu npu nonydyenuu curnanos KIH 1CII, KIIH 2CII

active ls — BoiOpana 1CLI (ucnonb3yrotes HanpsikeHus U yactotsl 1 CLL)

active 2s — Bo1Opana 2CIII (uconw3yrorcst Hanpspkerus 1 yactoTsl 2CIII)

no ls —"eucnpasHa 1CII

no 2s — HeucnpaBHa 2CIII

ruch — paspenueH py4Hoii Beioop CILI

7 Tabnuna ycTaBok

Ornrcanue ycTaBOK ajaroputMa npuseaeHo B Tabmure 7.1.

Tabmuua 7.1

Ennnuna
U3MEPEHHUS
VYcraBka no Ul'yYy B VYcraBka o HanpsYKEHHUIO
MUHHUMAJIbHOMY NpsIMOM TIOCIIEIOBATEIHLHOCTH.
Hanpspkenuo Ul Pexomennyercs 40 B dazabix

VYcraBka O6o3HayeHue | 3HaUYCHHE KommeHnTtapuit

VYcraBka no U2y B VYcraBka o HanpsYKEHHUIO
MaKCUMaJIbHOMY O6paTHOﬁ IOCJIICAOBATCIIbHOCTH.
HanpspbkeHuto U2 Pexomennayercs 15 B dazabix

Brinepkka BpeMeHU Ha T CexkyHapl | CurHai Ha CUTHAJIU3AIUIO
CUTHAJIN3AIHI0 00 MPOXOJMT MOCJE OTCYETa
OTCYTCTBUH HANPSIAKEHUI BBIJICPKKH BPEMEHH MPHU

Ha obeux CII OTCYTCTBHMM HAINPS)KEHUM HA
obenx CIII

8 [Ipunimn paboTsl

B anroputme nepexioyaTens pealn30BaHo ABa pekumMa paboThl:

— TIepBBI PEKUM: aBTOMAaTUYECKUN U pyuHO#t BeIOOp CILI;

— BTOpO# pexxuM: pyanoit Beroop CIII.

Jnist BKITIOUEHUs epBoro pexuma Ha Bxox only SA nosmkeH ObITh OJaH JOrHYecKuil «0».

B nepBoM pexume npu Hanumuuu HanpspkeHus Ha 1CIHI m 2CII anropuT™ nepBOHaYaabHO
MOJKJIIOYAeT K BBIXOJHBIM MepeMeHHbIM HanpspkeHus u 9actotbl 1CI u paspemaer pyuyHoi BIOOp
CHI (mepemenHas ruch ycraHaBimuBaeTcsi B COCTOsIHHE jorudeckuii «0»). Ecnu kmrodom pydHOTO
BeiOopa CIII, moakIrO4eHHBIM K BXOAHBIM NEepeMEHHBIM use_ls u use 2s, BbIOpaHa OmpeaeieHHas
CII, To anropuT™M MOJKIIOYAET K BRIXOAHBIM IIEPEMEHHBIM HAIIPSHKEHUS U 9acTOThl BeIOpanHoi CIII.

B nepBoM pexume aaropuTM aBTOMATUYECKH KOHTPOJIUPYET HAMPSDKEHUS MPSAMON U 00paTHON
nocnegoBarenbHocTi 1 CII u 2CHI. TIpu cHUKeHNM HANPSIKEHUS PSIMOU TTOCIEA0BAaTEILHOCTA HUXKE
ycraBku Ul_Y, npu NOBBIIICHUN HAIPsDKEHUsT 00paTHOM mocienoBaTenbHOCTH Bhiie ycrtaBku U2 Y
WJIW MpU TONyYeHHH JuckpeTHoro curHaia HercnpaBHoctu CII block 1s unum block 2s, anroputm
3anpeniaet pyuHoii Beroop CII (mepemennas ruch ycranaBnuBaeTcs B COCTOSIHHE JTOTUYECKUH «0»), 1
MIPOU3BOJUT MOJKIIFOUEHHE K BBIXOJHBIM IEPEMEHHBIM 3HAUECHUS HAIPSDKEHUH M 4acTOT OT UCIIPABHOM
CLI. Ecnm xmouoM pyuHoro BbiOopa CIII, moakiaro4eHHBIM K BXOJHBIM II€pEMEHHBIM use_ls u
use_2s, 3anaHa HeucrnpaBHasa CIL, To anropuT™ NOgKIIrOYaeT K BBIXOJHBIM IEPEMEHHBIM HAIIPSKEHUS
1 yacToThl ucnpasHoil CIII.
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Jlns1 BKITFOUEHMsI BTOPOTO peskuMa Ha Bxoz only SA moipkHa OBITH MOJIaHa JIOTHYEeCKas «1».

B BTOPOM PpCXKUMC aJIIrOpUTM MPOU3BOAUT IMMOAKIOYCHUEC K BbIXOAHBIM MICPEMCHHBIM
HanpspkeHud U dactor oT Toil CI, KoTtopas 3amaHa JUCKpeTHbIMU BXojgamu use 1s u use 2s. Ha
BXOAbI use_ls n use_2s MOKHO IPUBA3aTh CUT'HAJIBI C KHOIIOK WJIX CUTHAJIbI C HepeKnquaTeneﬁ.

Breiopannas CII, B aBTOMaTH4eCKOM WM PYYHOM PEKHUME, OTOOpa)KaeTCs C TOMOIIbIO
BBIXOJIHBIX ITEpPEMEHHBIX active 1s u active 2s.

Curnan 6moxkupoBku block nns anroputmoB 1A GopmupyeTcs mpu OTCYTCTBUU HANPSHKCHUN
Ha obeux CII, mocme orcuera BBIACPKKH BpeMeHM T WM HpU MOJYyYEHHUH BXOIHBIX CHUTHAJIOB
HeucnpaBHoctu oT anroputmoB KIIH 1CII, KIIH 2CI.

9 Pexomennaiuu o BbIOOPY yCTaBOK

IIpu BoiGope 3Hauenuss Ul_Y HE0OXO0OUMO OpPHUEHTHPOBATHCS Ha (UKCAUIO TOTEpU
HanpspDKEHUM 10 TMEPBUYHOM CTOpPOHE, Tak Kak B 3ToM ciydae no IIH Bo3MOXXHO HaBeneHue
MaKCHUMaJIbHOTO YPOBHS IMOMEX MPOMBIIUIEHHOW YacTOThI, KOTOPbIE MOTYT OKa3aThCsl BBIIIE YCTABKU
Ul Y. Jlna ycTaHOBIEHHUS BEIWYMHBI TOMEX HEOOXOAMMO TMOJYyYUTh JIaHHBIE W3 TMPOEKTHOTO
WCCIICIOBAHMSI, B KOTOPOM JOJDKHO OBITH ONPEIEIICHO OCTATOYHOE HAIMPSKCHHE Ha BTOPHYHON
oOMoTke mpu oTkiaoueHHOM TH. Ilpu oTCyTCTBHHM NMPOEKTHBIX JaHHBIX, BEIMYUHY MOMEX MOXHO
ONpPENIETUTh MYyTeM HW3MEPEHHUS OCTAaTOYHOTO HAMNPSHKEHHs] Ha BXOJHOM KIEMMHHUKE IO ILEensM
HarnpsbkeHus: yctporctBa [IA. JIoKHBI OBITH CHSATHI BCE TPH NPEIOXPAHUTENS WIW OTKIIOUYEH
ABTOMATUYECKUM BBIKIIOYATEIb O BTOPUYHBIM LEMSAM HANpPsDKEHUS «3BE3IbI» M «PA30OMKHYTOTO
TpeyroiabHuka» uzMepurenbHoro TH. Ilpu oTCyTCTBHM NPOEKTHBIX IaHHBIX U HEBO3MOXXHOCTH
MPOM3BECTH 3aMephl OCTATOYHOTO HANpspKeHUs (Hampumep Kabenu u3meputenbHoro TH erme He
3aBenmn Ha mkad ITA; Ha mMomeHT Hamagkum TH HaxomuTcs moa HaNpsHKEHUEM;, aBTOMATHYECKUN
BBIKJIIOUATEIb BTOPUYHBIX LIE€MEH HEBO3MOXKHO OTKIIOYHUTh, T.K. K 3THM LEMAM MOJKIIOUYECHbI
yCTpoOHCTBa P3A, HaXOISIIHAECS B paborte) npeiaracTcs 3HAYCHHE
BbIOpaTh U3 auamnaszoHa (1)

Un <UL Y < Uwmutras. (1)

rae, Up — BO3MOXHBIN ypOBEHb MOMEX, HAaBEICHHBIX Ha paboyHe LeNd HaNpsDKSHHS TPH
otkimoyeHHOM TH u mpu cymiecTByromei 37MeKTpOMarHUTHON oOcTaHOBKEe Ha sHeproodnekTe. Ilpu
orcyrctBuM JaHHbIX Un=0,17 + Unomocun= 9,86 B;

Uwmmnipas, — MUHEManbHOE pabouce Hampspkenue. Ilpu otcyrerBuu maHHBIX Uwmmipas, = 0,7
UHOM.OCH. = 0,7 - 58 = 40,6 B.

Unom.ocn. — HOMHHAIIbHOE (Da3HOE HANPsHKEHUE TI0 OCHOBHO#M 00MoTke TH (1rersm «3Be3bpi»).

Omnpenenum gonycrumsiii nuamnazon ycraskun Ul Y = (10 — 40) B.

Tak kak ycraBka U2 Y mpemHa3zHaueHa JJIS BBIABJICHHS OOpbIBa (ha3bl WM HETPABHIHHOTO
yepenoBaHus (a3 "3Be3ap1", TO A e€ pacyeTa MOXKHO PYKOBOACTBOBATHCA (2)

U2 Y=1/3 - Unom.och. - Korc (2)

rne, Unomocn — HOMUHAJIbHOE HANPSKEHHE OCHOBHOM OOMOTKHY;
Korc — ko3 punmeHT oTcTpoiiKy.

[Mpu 3navennn Unomocn. = 58 B 1 Korc= 0,75, Benuuunna U2 Y=14,5 B.
Onpenenum nomyctumble 3HaueHus ycrasku U2 Y = (10— 15) B.

YcTaBka 110 BpPCMCHU T mo3Bomnsger 3a1aBaTh BBIACPIKKY 11O BPCMCHHU HA BblAA4Yy CUTHAJIM3AlIUN
pu OTCYTCTBMHM HampspkeHuid Ha o0eux CIII. Pexomenayercs BbIIaBaTh CHUTHAIW3AIMIO, €CITH
¢ukcupyercs HenucnpaBHocTh L{H Ha npoTsHKeHNHM HECKOJIBKUX CEKYH/I.
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10 ITepeyens curHasioB [ist OCUMILIOTPaQUPOBAHUS

[Ipu pabote anropuTMa Ha BBIXOJ Aavar aBTOMaTHYECKH 3alMChIBACTCS aBapHifHas
ocumiorpamma. st ananm3a paboThl AITOPUTMA, HEOOXOMMO 00s3aTeNIbHO BKIIIOUUTH JJIS 3aIHCH B
OCIIWJUIOTPaMMY CJIEIYIOIINE CUTHAIBL:

— BBIXOJIHBIE TUCKPETHBIE curHalbl anroputMa: block, active 1s, active 2s;

— BbIXOJHBIE aHanoroBbie curHaibl anroputMma: Ua_tek, Ub_tek, Uc tek, Fa tek, Fb_tek,

Fc_tek;
— BHYTPEHHHUE AMCKPETHBIE IEPEMEHHBIE allrOpUTMa: no_1s, no_2s, ruch.

11 Peanuzanusa

ANTOpUTM peann3oBaH Ha s3bIke BH3yanbHOro mnporpammupoBanus FBD (Function Block
Diagram) mexxaynapoanoro cragaapra IEC 61131-3 u npuBenen Ha pucynke b.1 nmpunoxenus b.

Hcxonnast peanuzaiusi anropuTMa, Ha si3bike nmporpammupoBanus FBD, npencrasniser co0oit
daiin ¢ pacumpenuem ”.b1”.

s mociemyromero MpuMeHeHusl U peanu3arnui QyHkiui [TA B yCIOBHSX MPOMBIIITICHHON
JKCIUTyaTalliy, ajJrOPUTM TPAHCIUPYETCS B HCIOJIHSAEMBIM KOJ MpOLECcopa M 3arpykaercs Ha
ycTpoiictBa [TA B Buze ¢aiina ¢ pacummpeHueM ~.so”.
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[Tpunoxenune A
(oGs3aTenbHOR)
IlepeyeHb JOKYMEHTOB

Hepequb AOKYMCHTOB, Ha KOTOPBIC OaHbl CCBUIKH B HACTOAIICEM OIIMCAHWM, NPUBCIACH B

Tabmune A.1.
Tabmuma A.1

O0o3HaueHue

HanmenoBanue

I'OCT 55105-2012

Enunast sHepreTudeckas cucreMa u H30JMPOBAaHHO paboTaIoINe
sHeprocucTeMbl. OnepaTuBHO-AUCIIETYEPCKOE YIIpaBieHne. ABTOMAaTHYECKOE
MIPOTUBOABAPHUITHOE YIIPaBICHUE PEKUMAMH SHEPTOCUCTEM.
[IpotuBoaBapuitHas aBToMaTrka 3HeprocucteM. Hopmel u TpeboBaHus

IEC 61131-3

Programmable controllers — Part 3: Programming languages
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Anroputm nepeknkoyeHUA HanpaxeHui W yactoT 1CLW w 2CW gna dyHkymri A
Pyunoil pexim (Bribop CLU onpegensetcA nepekniouyatenem) - aktueupyetcA korga U1 v U2 cuctem Wk B Hopme.

ABTOMATUUECKMI pexuM (aBToMaTHyeckn nepekniouaetcA Ha nenpaenyko CLU) - korna U1 Huxe Hopmel unn U2 Beilwe Hopmel Ha noboil cucTeme LWWH.

[Ipunoxenue b
(oOs3aTenbpHOR)

[IporpammHast peanu3anus

U2 konTponupyetca gna AOCH, tak kak npw obpeiee fiazw AOQCH byget 3abnokmposan no Umin,
B 3TOM CRyYae HeobX04MMO SETOMATHYECKK NePEKNKIYNTECA HA UCNIPABHYHY CHCTEMY LIKH

HEI'IpH}KEHHH I'IpHMDﬁ nocnefoBaTenbHOCTH

1

R_TRIG

CLK Q — avar B]

HanpaseHne 1-A cucTemMel WWH ™
(L] U1l 1s }—‘ < & TOM HeT Hanpr#eHnA Ha gbenx CLU 1 Ha Bnokmposky cTynexei MNA
HanpsxeHue 2-i cucTemsl WK N Q] no_U | block B]
(L] U1 _2s }—‘ [T] T {PT ETL —
< 1
YcTaBka No MWH. HANPAMEHWHD — no_1s SEL
[L]] Uiy |
& 1 J Tr1 WHAMKALNA-
HanpaxennA obpaTHoil nocnesoBaTensHOCTH = — ruch RS NOT ycTpoiicteo pabotaet ¢ 1CL
HanpsxeHne 1-i CUCTEMBI LUNH 1 5 Q | active_1s [B]
(L] Uz 1s }—‘ — no_2s — R1 ycTpoiicTeo pabotaet ¢ 2CL
HanpmrseHne 2-i cucTemsl LMK > | active_2s =&
i Urzs | -
1
Ycraska no makc. U2 —
(L] uz_y — KMoy nepekniodaet Ha 1CL —‘ SEL
[B] use_1s }—‘
KNHY nepekntodaet Ha 2CL
HeucnpasHocTv no TH 1CL 1 (B] use_2s |
B block1_1s
B block? 1s nor.0 - ecnu Hy:eH aeTomatiyecklil u pydHoi esipop CLU
B block3 1s nor1 - ecnn Hy:eH Toneko pyyHoi eelbop CLI
(B] only_SA |
SEL
HewcnpaeHocTi no TH 2CL 1 — —
B block1 2s
B block? 2s l
B block3 2s
SEL Hanpaxenne nna anr-mos MNA
faza A Ua_tek L
Hanpa#enua 1-A cuctemsl wuH | L Ua 15 _tek Ub tek L
Hanpasenua 2-i cucTemsl wuH | L Ua 25 tek SEL Uc_tek L
tasa B
Hanpssenna 1-it cuctemsl wuH (L Ub 1s_tek
Hanpasenuna 2-i cucTemsl wuH | L Ub 25 tek SEL
thaza C
Hanpa#erua 1-i cuctemsl wuH | L Uc_1s_tek
Hanprsenna 2-i cuctemsl wuH (L Uc_2s tek
SEL Yactota gna anr-moe MA
thaza A Fa tek L
Yacrtota 1-i cucTemsl wWnH | L Fa_1s_tek Fb_tek L
Yactora 2-if cucTemsl WK | L Fa 2s tek SEL Fc_tek L
thaza B
Yacrtota 1-i cucTemsl WnH | L Fb 15 tek
Yactota 2-i cucTemel WnH | L Fb 25 tek SEL
tasa C
YactoTa 1-if cuctemsl WK | L Fc_1s tek
Yacrtota 2-i cucTemel WnH | L Fc 25 tek
Pucynok b.1 Anroputm switch16 uf.bl
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Hara BBenenus: 20 oktsiopst 2017 1.

Hacrosimee ommcanue pacmpoctpansercs Ha paspadoranHyro OOO "Ilpocodt-Cucremsr”
TEXHUYECKYIO peau3aliio aBTOMAaTUKU OrpaHudeHus cHwkeHus HamnpsokeHus (AOCH) wu
IpelHa3HaYeHO Il O3HAaKOMJIEHHS C alNrOpUTMaMH, COCTaBOM, MPHUHIMIIOM paboThl U
noapobHoctamMu peanuzauuu aBtromMatukn AOCH Ha yctpoiictBe MKIIA-P3. Xapakrtepuctuku u
npuHIUM padbotsl yecrpoiictBa MKITA-P3 u3noxen B pykoBoICTBE 10 dKCITyaramuu [1].

[Hara BBenenus usmenenus 1: 1 aBrycra 2022 r.
bruta u3MeHeHa Bepcus anroputMa curHanuzanuu. [IpuBeneHa ¢yHKIMOHAIBLHO-JIOTHYECKAs
cxema camonuarHoctuku u curnanmsanuu TITA-01, no6aBiieH CUTHAT HEUCIIPAaBHOCTU (DYHKITUH.

Jlara BBeneHus n3meHenus 2: 1 mrons 2023 r.

JloGaBnena uHpopmanusi 0 BO3MOXKHOCTH 3aJaHHsl M BbIOOpa TPYMI YCTaBOK B CTYIEHSIX
AOCH.

B HACTOAIICM OIMMCAHWU IMPUHATHI CJICAYIONUC YCIIOBHBIC 0003HaYCHHS U COKpallICHUA:

AIIBH — aBTOMAaTUYECKOE MOBTOPHOE BKIIIOUEHUE HATPY3KHU;
AIII — aHanoro-unudpoBoii npeodbpazoBareib;
JIC — NUHEHas cOopKa,
JIDII — JIMHMA JIEKTPOIIEpEAayH;
ITA — NMPOTUBOABApPUIHASI aBTOMATHKA;
MITY — MECTHBIN IYJIbT YIPABJICHUs TEPMUHAIIA;
CO EDC — CUCTEeMHBIN oniepaTop ENUHON SHEPreTH4eCKON CUCTEMBI
CII — CHCTEMa IIIUH;
TH — TpaHCcHOPMATOP HAMPSIKCHHUS;
TH 1CIII — TpaHc(opMaTOp HAPSHKEHHSI, yCTAHOBJICHHBIM Ha MEPBOW CHCTEME IIIHH;
TH 2CII — TpaHCcHOPMATOP HAMPSIKECHUSI, YCTAHOBJICHHBIN Ha BTOPOU CHCTEME IIIUH,
TITA-01 — TepMHUHaI, Ha 6a3e koToporo BeimonHseTcs mkap MKITA-P3;
g VB — yIpaBJIAIOUIME BO3ACHCTBUS;
S
N IH — BTOPUYHBIE L[E€IIY HAIIPSIKEHHUS.
S
S [Ipoune cokparieHus NPUBEACHBI 1AJIEE 110 TEKCTY.
[lepeueHp JOKYMEHTOB, Ha KOTOpBIE CCBUIAETCS HACTOSLIEE ONMCAaHUE, TPUBEAEH B
& MIPUIIOKEHUU A.
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1 Hazunauenue

ABTOMAaTHKa OTpaHWYCHHsS CHW)KCHUS HANpsHKCHUS TpeJHa3Ha4YeHa IS MPEIOTBPAIICHUS
CHUXCHUSA HANPSKCHUA, 1O YPOBHA HCAOIMMYCTUMOTO IIO YCIIOBUSAM YCTOﬁqHBOCTH TFCHCPUPYIOLICTO
000pyIOBaHUS | JIJISl IOTPEOUTENCH IIEKTPUUECKON IHEPTUH.

2 OyHKUMM

B cootBerctBumn ¢ tpedoBanusmu ['OCT 55105-2019 [2] aBTOmMaTHKa MMEET CTyNEHYATYIO
peanu3aIuio 1 BHIMOIHACT CIeayromue QyHKINH:

B tabaune 2.1 nmpuBeneH coctaB ocHOBHBIX (pyHKIuH, peanuzyembix AOCH Ha ycrpoiicTBe
MKIIA-P3. Ocransuble (ynkuun, xapakrepuctuku AOCH, He mpuBeneHusle B Tabmuue 2.1, cm.
Jajee B ONMHMCAHUU.

Tabmuua 2.1 — CoctaB ocHOBHBIX pyHKIHi, peanu3zyembix AOCH Ha yctpoiictBe MKITA-P3

CchUIKH Ha ITYHKTBI

DyHKIMS
yHKI B OITUCAHUH

dukcanus CHKEHUS JeMCTBYIOLIETO 3HAUCHUSI HAMIPSDKEHUS C yU4ETOM
€ro JUIMTeIbHOCTH OT 1ByX TH

QDukcanus CHIKEHHsI HAIPSXKSHUS 10 TpeM ¢azam pazzen 5
ABTOMAaTHYECKOE IMOBTOPHOE BKJIIOUEHUE MTOTpeOUTENICH mocie
BOCCTAHOBJICHMSI HAIIPSKEHMUSI

brnokxupoBka cpabaTbiBaHUS PU HEUCIIPABHOCTSIX B LEMAX
HaIpsDKEHNUs, a TAK)KE 10 CUTHAJIaM OT BHEUTHUX YCTPOWCTB

paznen 4

paszzmen 2, 5

paszen 5

3 Iloakirouenue

YcrpoiicTBo, peanusytomiee aBToMaTHKy AOCH, M10mKHO OBITH MOIKIIOUEHO K TpeM (a3HbIM
HaIPSOKEHUSAM «3Be3bD» TpaHchopmaTopa HanpspkeHus nepBoi cuctembl mHH (Uani, Usni, Ueni) u
Bropoid cucreMbl MmUH (Uanxz, Usn2, Ucn2). g peanuzanvd KOHTPOJIS HCIPABHOCTH Ienei
HANpsDKEHUST PEKOMEHIYeTCs TOIKIIOYeHHEe K JBYyM (a3sHbIM HANpPSHKEHUSM  «Pa30MKHYTOTO
TpeyroiabHuKa» nepBor cucreMbl muH (Ui, Unit) 1 Bropoit cuctemsl muH (U2, Uni2). [osicHstomas
cxeMa MOJKJIIYEHHUs YCTPOKCTBa, peanu3ytomiero apromatuky AOCH, npuBenena Ha pucynke b.2 B
npuioxeHuu b.

YerpoiictBo, peanm3ytomiee ¢yakuuro AOCH nns nmuauil Hanpspkeanem ot 330 kB, moxer
OBITh TIOJKITIOYEHO K TpeM (ha3HBIM HAMPSIKEHUSIM «3BE3AbD» TpaHcpopMmaTopa HAMpPsHKCHUS JTHHUH
(muueitaon c6opku) (Uan, Usn, Ucn) B K 1BYyM (pa3HBIM HANPSKEHUSM «PAa30MKHYTOTO TPEYTOJTHBHUKA»
(U, Un1), cornacHo pucyHky B.1 B mpunoxenuu B.

B Tabmune 3.1 npuBOIMTCS OPUEHTUPOBOYHOE KOJUYECTBO AHAJIOTOBBIX M JUCKPETHBIX
BX070B, HeoOxoaumoe jutst peanuzanuun AOCH no cxeme pucynka b.2 npunoxenus b.
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Tabmumna 3.1 — OpUEHTUPOBOYHOE KOJIWYECTBO AHAJIOTOBBIX, JUCKPETHBIX BXOJOB U JUCKPETHBIX
BeIX0z0B 111 AOCH

THIBI BXOZI0B / BEIXOJOB KonuuecTBo ! KommenTapuu
[IPOrPaMMHBIN BBOJI/BBIBOJI CTYIICHEH — &;
JuckpeTHbIE BXOBI .
13 PEKUMHBIE TTEPEKITIOYATENH — 4;
cOpoc curnanuzamu — 1.
pene YB — 4.
JrcKpeTHbIE BBIXOIbI 4

kaHanbl Hanpspxenus s HH «3Be3ga» — 6;

10 kaHans! 45 [{TH «pa3oMKHYTBINH TpeyronbHHUK
-4.

HEHCIIPAaBHOCTh U CpabaThlBaHUE

AHaJIOrOBEIE BXOABI HAIIPSKECHUA U TOKA

I[I/ICKPCTHBIC BBIXOAbl CUTHAJIM3alluu,

HC MCHCC

[Ipumeuanus:

1 — npuBeIEHO KOJIMYECTBO JUIS BapHaHTA TOJIBKO MECTHOTO YIIpaBICHHS (GYHKIMSAMH HA MEPEKII0YaTelIsx.
IIpoeKTHBIM pelleHueM MOXKET OBITh IMPEAYyCMOTPEHO ApPYyroe KoiudecTBO. MakcuMalbHOE KOJIMYECTBO
JUCKpEeTHBIX BX0moB M BbIX0J0B B MKIIA-P3 — 120, ¢ kpatHOCThIO 16. MakcumanbHOE KOJUYECTBO
anajoroBeix BxonoB B MKITA-P3 — 40, ¢ kpaTHOCTBIO 8.

4 CocraB

Aptomatnka AOCH cTpouTcss Ha THUNOBBIX anropurMmax. Kaiablil aaropuTM BBIIOJHSET
OINPENENEHHYI0 (YHKLUIO. AJTOPUTMBI BBINOJHAIOTCA MOCPEICTBOM CBOOOHO-IPOrpaMMHUpPYEMON
JIOTHKH, Ha sI3bIKe BU3yansHOro nmporpammupoBanus FBD (Function Block Diagram) [3].

B oOmem ciyuae onmceiBaemas peanmusanus AOCH Bepcun [14.02 cocTOUT M3 anropuTMOB
CJICAYIOUIMX BEpCHUl (CCHUIKM Ha ONMCAHUS QJITOPUTMOB CM. B IPHIIOKEHUH A):

— aosnl6_st, anroput™ crynean AOCH;

— apvnl5_st, anroputm crynenu AIIBH.

CymiecTByIOT BCIOMOTaTeIbHbIE, CIYKeOHbIE U CHCTEMHBIE alTOPUTMBI [4], BEpCHH KOTOPBIX
MOTYT MEHSATHCS HUIA JTOTIOJHSATHCSI, HE OKa3bIBasi BIUSHUS Ha pUHIUI padboThl AJIAP:

— ken2 v, anropuT™m KOHTPOJIS OTCYTCTBHS M HECUMMETPHUH HANIPSHKCHUI;

— in2_outl, anroput™ " BBOJ CUTHAJIOB IMyCKOBBIX OPTaHOB OT JIBYX 3aMepoOB ';

— tpa_sd v2, anroput™m camoauardoctuku TepmuHana TITA-01;

— tpa_sign v2, anropuTM yIpaBJIeHHS cUTHanu3arueit tepmunana TITA-01;

— set_2gr vl, cMeHa rpynim yCTaBoK;

— set swl0 vl, anroput™m ynpaBieHust QyHKITUSIMHA OT KITIOUECH;

— set swb_vl, anroput™ yrpaBieHus] QyHKIUSAMH OT KITIOUCH;

— switch9 outl0, anroput™m nepekitoyaTeNss BX0I0B, BBIXO/IOB;

— fram_adc64, anropuTm 3anucu B siUCHKY MaMSITH.

[Ipumepbl cxXeM COEAMHEHMs] AJIrOpUTMOB, peanusyromux asromatuky AOCH mnpu
noaktoueHuu nByx TH, mpuBenens! Ha pucynkax b.3 — b.6 (mpunoxenue b). Ha pucynkax B.2 — B.4
MOKa3aHbl (PYHKIIMOHAIBHO-IOTUYECKUE CXEMbl BHYTPEHHUX CBS3€H ISl MOJKIIOYEHUS aBTOMATHUKH
AOCH k nuHeitHOMYy u3MepuTeapHOMy TpanchopmaTopy Hanpspkerus (TH).

CchbUIKM Ha ONMUCAHUS AITOPUTMOB MPUBENEHBI B IpwioxeHun A. Ecnu anroputm He umeer
OTJIEIbHOTO OMMCAHHUS, TO €r0 IPUHLIUI PabOTHI U CXeMa MPUBOAATCA B JaHHOM OMHMCAHUU.

B TumoBoii cxeme COeAMHEHHIA AalTOPUTMOB (CXeMe TWPUBSI30K) HCIHOIB3YIOTCS BEPCUHU
ITOPUTMOB, NEPEUYUCIICHHBIEC BbIlIe. KOIUYECTBO aNrOpuTMOB HE OIPAHUYMBAETCS, OAMH U TOT XKeE
ITOPUTM, MOKET HCIIOJIb30BAaThCSI B HECKOJBKUX JIK3eMIUIsipax. Cxema MpUBS30K IMOJ] KOHKPETHOE

Jlucm

IIBKM.421445.002 [i4.02

sl Jlucm|  Ne ooxkym. Ioon. |Hdama )




Tloon. u oama

Hne. Ne oyon.

o

Bzam. uns.

Tloon. u oama

Hne. Ne noon.

MPOEKTHOE pEIIEHWE MOXKET OTIMYAThCS OT TUIIOBOM CXEMBI, 0ojee MOIPOOHO TPO MPOCKTHYIO
peanu3anuio cM. B pazzaene 9.

5 Ipunuun paboThl

5.1 BBO,Z[ U KOHTPOJIb aHAJIOT'OBBIX CUTHAJIOB

Hampsixenus depe3 aHanmoroBble kaHaibl moctymnaroT Ha ALl (Ha mosicHsrOmEeW cxeme Ha
pucynke b.4 B mpunoxenuu b oHM HM300paxkeHbl MPSIMOYTOJbHUKAMHU C O0OO3HAYEHHEM HOMEPOB
busznueckux kanajioB). Jlamee, mpeoOpa3zoBaHHbIe B IH(PpoBYI0 (hopmMy naHHBIE, 00padaTHIBAIOTCS
BCTPOCHHBIM BBIYHCIUTENEM, PEACTABISIOMNM cO00i BHYyTPEHHUN anropuT™M HudpoBoil 00paboTku
CUTHAQJIOB. OTOT AITOPUTM IIOJIYy4aeT Ha BXOJ CUCTEMY U3 TPEX TOKOB M HampsbkeHu. Bxopnsle
CUTHAJIbl SIBJIAIOTCS MacCHUBaMU MTIHOBEHHBIX 3HaueHHil ¢ dactoToil 2 kl'u. Ha Beixome anroputma
dbopMupyroTcs IEeHCTBYIONIME 3HAUYEHHUS, YACTOThI, aMILTUTYIbl U (a3bl Kaxaoro currana. dasza u
aMIUIMTYZAA BBIYMCISAIOTCA IyTEM KPYTOBOW CBEPTKM CUTHAJA, 110 U3BECTHOMY 3HAUEHHIO YACTOTHI.
Bpemst peakniuu a1 HeHanpaBieHHBIX (0e3 ydera (ha30BBIX CIBHUTOB) ITYCKOBBIX OpraHoB — (24-32)
MC, JUUIsl HAIIpaBJIEHHBIX TyCKOBBIX OpraHoB — 40 Mc.

Pe3synabTatoM pa®OThl BBIYMCIUTENS SIBISETCS Pa3NIOKEHUE CUHYCOMAAIBHBIX CHUTHAJIOB IO
¢u3nUecKUM BX0JaM Ha OPTOTOHAJIBHBIE COCTABIISAIONINE U MOJyYEHUE U3 HUX PACUETHBIX CUTHAJIOB —
NeCTByIOIIME 3HAa4YeHHs], 4yacToTa, (a3pl W T.1. BplUMCIMTENN YCIOBHO NEISATCS HAa JBa BUAA:
«BbluncanTenb CUrHAJIOB JMHUNY» U «Bbruncnurenu (usndeckux BXoAoB». PesynbraTrom paboThI
BBIYMCIIATENS N0 «JIMHUW) SBISETCSA MOJMyYeHHE METOJAOM CUMMETPUYHBIX COCTABISIOIINX, CUTHAJIOB
JUHUM ~ MOIIHOCTH, CONPOTHUBJICHHS, HAMNPSOKCHHsS, TOKH TpSIMOH, 0OpaTHOW, HYJIEBOM
MOCe0BaTENbHOCTU. BhruncnuTtenu (u3ndeckux BXOJOB COOTBETCTBEHHO MPOM3BOAIT 00pabOTKY
CHHYCOUJIANIbHBIX CHTHAJIOB B MpeieniaX ONpeAeNICHHBIX (PU3MUECKUX KaHAJIOB — HANpsSHKCHUH WIN
TOKOB. CUTHaJIBI C BBIYUCIUTENECH MOCTYIAIOT Ha YCIOBHYIO IIIMHY aHAJIOTOBBIX CUTHAIOB Al, MHBIMU
CIIOBaMH, OHM CTAHOBSTCS JOCTYIHBIMU JUIsl NPUBA3KA Ha BXOJHBIE AHAJIOTOBBIE NEPEMEHHBIE B
QITOPUTMBI, B KOTOPBIX €CTh 3TH MepeMeHHble. [lanee anropuTMbl paboOTalOT € BBIYMCIEHHBIMU
3HayeHusaMu. [Ipunmumn padotsl aBTomMaTku AOCH ¢ BBIUMCIIEHHBIMU 3HAYEHUSIMH 11OIPOOHO OINUCaH
B pazzeine 5.

ITpu peanuzamun AOCH HeoOX0IMMO KOHTPOJIMPOBATH MCHPABHOCTH M3MEPUTENBHBIX LEnen
HanpsokeHus. B kadecTBe anroputMa [Uisi BBIMOJTHEHHUS (PYHKIMHM KOHTPOJSL BTOPUYHBIX IIeTei
HaINpsDKEHUST PEKOMEHIyeTCsl HCIIONIb30BaTh allropuT™ Bepcuu ken2 vl [5].

B kxauecTBe anroputMa KOHTPOJIS LENEH HANpsHKEHUS MOTYT HCIIOJIb30BAThCS APYTHE BEPCUHU
KIIH. B ciydasx cio)XHOCTH MOABENEHHUS OT U3MEPUTENLHBIX TPAaHC()OPMATOPOB BTOPUUHBIX LEHEH
HANpPSDKEHUST «Pa30MKHYTHIN TPEYTOJbHUK» WU OTCYTCTBUS B H3MEPUTEIBHBIX TpaHcpopmaTopax
BTOPUYHBIX LIENIEH HAIPSIKEHUS «PAa3OMKHYTBIM TPEYTOJBHUK» JOIYyCKaeTcs mis KoHTpoas LH mms
AOCH wucnonp30BaTh TOJBKO IEMH HAMPSKEHUS «3BE3/Ib». B 3TOM cilydae HEOOXOIUMO YCTaHOBUTH
JIOTMYECKYI0 KOHCTaHTy Ha BxoJe block kenl anropurma KIIH Bepcun ken2 vl.

5.2 [Ipunnun padotsr anroputMoB AOCH

[Tpu moaxmouenun aBroMatuku AOCH k nsym TH (nmpunokenue b), aeiicTByronme 3HaYCHHS
HanpspkeHudt ¢ TH 1CHI noctynator Ha ctynenn AOCH, AIIBH 1CII, a peiicTByromue 3Ha4eHUS
HanpspkeHui ¢ TH 2CII nocrynatot Ha crynenn AOCH, AIIBH 2CIII.

IIpu noaxmouenun aBromMaTuku AOCH x ognomy TH (mpunokenue B), neiictByromue
3Ha4YeHUs HanpshkeHuit ¢ muHeitHoro TH nmocrynarot Hanpsimyto Ha crynenn AOCH u ATTBH.

[punuun pa6otsl aBToMaTHkd AOCH OCHOBaH Ha KOHTpOJIE CHMXKEHMS HanpspkeHus. [Ipu
CHWKEHMM KOHTPOJMPYEMOIO HampsDKeHUsT HMkKe ycraBku cpabareiBanus U_Y (HO mpu 3TOoM
HanpspKeHUe JOJDKHO Bhimie yctaBku 1o OmokupoBku U_block) B crymensx AOCH 3amyckarorcs
BBIJICPKKHU BpeMeHU. Ecnu HanpskeHne B TeueHHe 0TCUEeTa BbIIEPKKM BPEMEHU HE BOCCTAHOBWIIOCH U
HE CHU3MJIOCH HIDKE YCTaBKHU MO OJIOKMpPOBKe, TO B cTyneHsx AOCH ¢opmupyercss BBIXOJHON CUTHAIL.
Breixonnsie curnansl cryneneidr AOCH, ATIBH 1CHI u cryneneit AOCH, ATIBH 2CIII cobupatores B
anroput™ax «Beox IIO lct (2ct, 3ct)» Bepcum in2 outl. Anroputm «BBOJ CHTrHaJIOB IYCKOBBIX
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OpraHoB OT JBYX 3amepoB» (cM. pucyHok ['.1, mpunoxxenue I') mpeanasHadeH ans GOPMHPOBAHUS
OJIHOTO CHTHAJa U3 JIBYX IMyCKOBBIX OPTaHOB O HAIMPSHKEHUIO (IBYM 3aMepaM), IPU y4eTe BO3MOKHOM
HEUCIPAaBHOCTH OJHOTO U3 ABYX 3aMEpOB HalpspkeHus uiu pemonrte ogHoro u3 TH. Ilpu orcyTcTBuM
HEHCIIPAaBHOCTU WM curHaia peMoHT TH, myCkoBble CUTHaJIBI JJOTMYECKH YMHOKAKOTCS MO CXEME
«M». IIpy BO3HUKHOBEHMM HEHUCIPABHOCTU 10 OnAHOMY TH wmnm mpu ero peMoHTe, y4er 3amepa Io
HeucnpaBHoMy TH wuckimouaercs, paspemas padorats aBromatuke AOCH mo ogHomy 3amepy OT
onnoro TH. Ecimu nmo ocrasmemycst 3aMepy HalpsKEHHUsT BO3HHUKACT HEUCIIPAaBHOCTb, TO IEUCTBUE
asromatukn AOCH, AIIBH Onokupyercs. HeucnpaBHOCTH 3aMepa HampsDKCHHUS OMPEIEIsETCs
QITOPUTMOM KOHTPOJISI OTCYTCTBUSI U HECUMMETPUU HAINPSKEHHUH C BBIIEPKKOI BpeMeHH He Oosee
MUHUMAaJIBHON BBIAEPKKHU, ycTaHOBiIeHHOW B cTyneHsx AOCH. Pemont TH — omnepaTuBHBIMU
NEPEKITIOYATENSIMA UITH aBTOMAaTHYECKH 1O (aKTy ATUTENBHOTO OTCYTCTBUS BCeX HampshkeHUi. Takum
o0Opa3om 1715t GopMUPOBaHUS yIpaBistomux Bo3aeicTBuit o AOCH, cHIKEHIE HAMPSKSHHSI I0JDKHO
obTh 3adpukcupoBano Ha 1CHI m 2CII. A gns paborer aBromatuku AIIBH, HeoOxomumo 4uToOBI
HanpspkeHue nossicuiiocs Ha 1CI u 2CIL

@yHKIHS aBTOMaTUKHA OINPAHMYEHUS] CHUIKEHUS HAIPSDIKEHUS BBINOJHEHA B BUJAE AITOPUTMOB
tpex cryneHeil AOCH Bepcuu aosnl6 st [6] u anropurma onHoit crynenn AIIBH Bepcun apvnl5 st
[7]. Crynmeam AOCH wuMeOT OIHM YCTaBKM TIO HAaNpsDKEHUIO CpalaThiBaHUS W OJIOKMPOBKE, U
OTJIMYAIOTCS YCTaBKaMH IO BpEMEHHM cpabaThiBaHUS, HO MOTYT HMMETh M pa3Hble YCTaBKH II0
HanpsbkeHuto cpabateiBanus. [lepBas crynienp AOCH ¢ mepBoii BBIIEP)KKOH BpEMEHU JIEHCTBYET Ha
MU3MEHEHUE COCTOSIHHUS OJHOTO U3 CPEACTB KOMIIEHCAIMM PEAKTHMBHOW MOIIHOCTH — Ha OTKIIIOYEHHE
peaktopa. Bropas ctynenb AOCH co BTOpOW BBIAEPKKOH BpPEMEHU JIEMCTBYET Ha W3MEHEHHE
COCTOSIHUSL JAPYTOro CPeACTBa KOMIICHCAIlMM PEaKTUBHOW MOLIHOCTH — Ha BKIIOYEHHE Oarapen
koHaeHcaTopoB. Tperbst ctynenb AOCH ¢ TpeThel BBIAEPKKOW BPEMEHU JEHCTBYET HA OTKIIOUCHUE
Harpy3ku norpeoureneil snexTpuueckoil sHepruu. Ecnu mocne pabotsl Husmen crynenn AOCH
HaIlpSKEHUE B CETHM BOCCTAHABIMBAETCS, TO COOTBETCTBEHHO JEWCTBHUE IOCIEAYIOIINX CTyIEHEH
AOCH He peanuzyercsi. Takke CTOMUT OTMETHTb, uTo Mg kaxaou crynenu AOCH cymectByer
BO3MOJKHOCTh 33JlaHHs Irpynn ycTaBok. [lepexiiroueHue rpynmn yCTaBOK MOJKET BBIIOJIHATBCS KakK C
nepexyroyaTeNis Ha JABepu mkada, Tak M AUCTAaHIMOHHO. (DYHKIMOHAJIBHO-JIOTHYECKas cXema C
IPUMEPOM peaM3alMy YIpPaBICHUS TPYNINaMH YCTAaBOK C ITOMOINBIO YETHIPEXNO3ULHOHHOTO
nepeKyovaTelis Ha IBepHu mkada n3obpaxeHa Ha pucynke B5, npunoxxenus B.

B ciygae cpabareiBanust Tpetbeii ctyneHn AOCH, BBIXOJHOW CHUTHAJI KPOME YIPaBIISIONIETO
BO3JCICTBUA mocTynaeT Ha Bxox startl anmroputma AIIBH, koTopslii B 3TOM anropurMe
3anioMuHaeTcs. [Ipm BOCCTAaHOBIIEHMM HAINpSHKEHUsS B CETH BBIIIE 33J1aBAEMOT0  YCTaBKOW IO
HanpspkeHuto cpabareiBanus B anroputme AIIBH u coxpanenuu ero B Te4eHUE 3aJaHHOTO YCTaBKON
0 BPEMEHHM TPOUCXOAMT AaBTOMATHYECKOE BKJIIOUEHHE HArpy3kd MOTpeOuTeneid, Koropas

oTkimovanach cryneHsmu AOCH.

PaccmoTtpuMm monpobHee MexaHuszM OsokupoBaHus paboTsl ctyneHeir AOCH nHa mpumepe
cXembl ¢ noakaoueHneM K guHerHomy TH (mpunoxkenne B). Ha auckpernbie Bxoasl block1-block4
anroput™Ma «Ctynenb AOCH» Bepcum aosnl6 st 3aBomsTCsi CHUrHaibl, OJOKHpyOIUE padboTy
QJIrOpUTMa: CUrHaN «BbIBOZ CTyneHH U3 paboTh , KOTOPBIH (hopMupyeTcs pu OnepaTUBHOM BBIBOJIE
¢yHkunu u3 paboThl Ha BbIXOJe adroputMma «BBoa/BeiBoA cTyneHei» Bepcuu set 2gr vl [8], curnan
«bnokuposka npu HeucnpaBHoctu I{H» ¢ Beixoma anroputma «KIIH TH JIC» Bepcum ken2 vl u
curHan «Heucnpasauocte AOCH, AIIBH» ¢ Beixona anroputma «Heucnpasnocts AOCH, AIIBH»
Bepcun switch9 outl0 [9]. Ha Bxomax Y1-Y4 anroputma «HeucnpaBaocte AOCH, AIIBH» Bepcuun
switch9 outl0 coOuparoTcsi Bce TUCKPETHBIE CUTHANbI, Y4acTBYIOIIME B (OPMHUPOBAHWUHU CHUTHala
HEHMCIIPAaBHOCTH (YHKIIMM M MEXaHu3Me OJOKMpoBKHM (yHKIMM. B paccmarpuBaemoil peanusanuu
TaKUMHU CHUTHAJIAMH SIBIIIIOTCS: CHUTHAJI OIIMOKH 3alMCU B SYEHKY NaMsTH, CHTHAJl HEHCIPaBHOCTH
OINEPATUBHBIX 3JIEMEHTOB YIPABJICHUS, CUTHAJ HEMCIIPABHOCTH MJIM OTCYTCTBMS LiENEH HaIpsKEHMs,
curnan «HeucnpaBHOCTh TEpMHUHATAY.

[TomuMo OmoKMpyIOMIEro BXoAa alropuTMa Bepcurm aosnl6 st curnan «HewcmpaBHOCTH
AOCH, AIIBH» nepenaercs B ACY TII, u BbIBOOUTCS Ha CBETOJAMOJHYI0 MHIMKALUIO TEpMHHAJIA
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MKIIA-P3 (moapobuee B paszaene 6). AHAIOTUYHO peaan30BaHa OJIOKMPOBKA cpadaThIBAHUS CTYNEHH
AIIBH.

5.3 Yopasnenue ¢pynkiusvu u pesxkumamu AOCH

B nanHOW peanu3anuu NpeaycMaTpUBAETCS TOJIBKO MECTHOE YIIPAaBICHHWE WM MECTHOE M
JTUCTAaHIIMOHHOE yTpaBJICHHE.

5.3.1 Ilox TONMBKO MECTHBIM YIIPABICHHEM IMOAPA3yMEBAETCS YIPABICHHUE PEKUMOM PAOOTHI
AOCH TONMBKO € TOMOIIBIO OMEPATHBHBIX MEPEKIIOYATENICH, PACIONOKCHHBIX Ha JBEpH IKada
MKIIA-P3 unan oT onepaTUBHBIX MNEpEKIroYarencil oT Ipyrux ycTpoicTtB. CocTaB oOIllepaTHBHBIX
NepeKIIouaTeNel 11 CXeMbI ¢ ABYMsI BBIKIIOYATENSIMU U TOJIBKO MECTHOTO yHpPaBIeHUS (YHKIHUSIMU
AOCH pns peanuzanuu B BUJE YHMBEPCAJIbHOW CTPYKTYphl IpuBereH B Tabmuie S5.1. KomnuectBo
PEeKUMHBIX TiepekitoyaTenei 3aBucut ot cxeMbl noakiatoueHuss AOCH u ot Buga AOCH. Cxema
peain3aliii TOJIBKO MECTHOTO YIPABJIEHMS ISl CXEMbI C JIByMsl BBIKJIIOYATEIsIMU IPHUBENEHA Ha
pucynke b.3 mpunoxenuss b. Ilompobnee ¢ amroputmom ympaBieHHs (YHKIUSIMH U TPYIIaMA
YCTaBOK MOXXHO O3HAKOMUTBCS B OIMCAaHUU anropurMa Bepcuu set swl0 vl [10].

Tabmuma 5.1 — CoctaB u Ha3BaHHs onepaTuBHBIX Kitoued pyHkruu AOCH mpu TOJBKO MECTHOM
yIIpaBICHUU

Howmep knroua PexomennoBanHoe PexomennoBanHoe KommenTapun
Ha3BaHHE KII0Ya Ha3BaHHE TOJIOKEHUH
KJTI04a
SB1 COpoc curHanuzaniu -
SACI1! Pabora/PemonT 1 - Pabota
TH 1 CII 2 - PemoHT
SAC2'! PaGora/PemMoHT 1 - PaGora
TH 2 CIlI 2 - PemoHT
SAC3! BBoa/BeIBOg 1 - Bron Hcnonb3yetcs ecnu TpedyeTcs
1 crynenu AOCH 2 - BeiBog OTEePaTUBHBINA BBOJ-BBIBO/I
S CTyneHen
S SAC4! BBoa/BeiBOI 1 - Beox Hcnonw3yeTcst eciu Tpedyercs
3 2 crynean AOCH 2 - BeiBo OTIEpaTUBHEII BBOJ-BBIBOJ
S CTyHeHEeH
S SAC5! BBoa/BeiBOI 1 - Brox Hcnonp3yeTcs ecnu TpedyeTcs
3 crynenu AOCH 2 - BeiBog OTePaTUBHBINA BBOJ-BBIBO/I
CTYTICHEH
" SAC6'! BBoa/BeiBOI 1 - Brox Hcnonp3yeTcs ecnu TpedyeTcs
% ATIBH 2 - BeiBog OTICPAaTUBHBIN BBO-BBIBO/T
= CTyleHel
¢ [Ipumeuanue.
X 1 — B Ka)/I0M [OJI0KEHUH cpabaThlBaeT BXOJHOMN JIMCKPETHBII KaHaJl
S 5.3.2 Tlog MeCTHBIM yHOpPaBJICHHEM OT MIPOTPAMMHBIX JIOTHYECKHUX KIIOYEH (KHOTOK Ha
g TEpPMHUHAJE) MOJPa3yMEBaeTCsl YNPABJICHHE C MOMOILIBIO KHOIOK, PACIOJIOKEHHBIX Ha TEpMHHAJEe
s TIIA-01. B srom ciydae BMecTo nepekitouateneid Ha aepu mkapa MKIIA-P3 ucnonbsyrores
§ KHONKHA TepMuHaia. CocTaB KHOIMOK JJisi MECTHOTO YTpaBicHHs (YHKIUSMHU aHAJOTHYECH COCTaBY
h nepexioyateneid. [ peaau3anuu MECTHOTO YNPaBJICHUS ¢ MOMOIIbIO KHOMOK HCIOJIb3yeTcsi Habop
QITOPUTMOB, KOTOPBIKA omucad B [8]. Jlns mHauKanuu omepaTuBHOTO coctostHus ¢GyHKimu AOCH
S HCTIIOJIB3YIOTCS CBETOAUOIBI KHOIIOK.
§ 5.3.3 Jlns peanu3anii MECTHOTO W JUCTAaHIIMOHHOTO YIPABICHUS WCIONB3yeTcs HaOOp
5 aITOPUTMOB, KOTOPHIA onucad B [8]. Ilpu muctannimonHom ympasieHuu Ha nepu mkadga MKITA-P3
S YCTaHABIMBACTCSl TMEPEKII0YaTeNb NI BBHIOOpa pEeKMMa YIpaBJICHUsS MecTHoe/aucTaHuuoHHoe. C
MOMONIBI0 ainroputMa Bepcun set swb vl [11] peann3oBaH KOHTPOJIb HCIPABHOTO COCTOSHUS
,g'
S
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JaHHOT'O TICPCKIrOYaTECIIs. IL]I}I MCCTHOI'O0 YHPpaBJICHUA (bYHKHHHMH HCIOJIB3YIOTCA MNPOrpaMMHBIC
JJOTHYECKHUEC KIIOYH CO CBOMMH CBETOJHOJaMMU.

B kauecTBe CUTIHAJIOB JUCTAaHIMOHHOIO YHPABICHUS BO3MOXHO MCIOJIb30BaTh BHEIIHUE
JUCKPETHBIE CUTHAJIbl WM CUTHANBI, I10JIy4aeMble 110 IPOTOKOJIaM CBSI3U. /IMCTaHIIMOHHO BO3MOYKHO
BBOJIUTh, BBIBOJUTH U3 paboThl QyHkuuio AOCH, u3MeHsTh pexumbl paboTbl. COCTaB CHUTHAIOB
JOCTYIIHBINA ISl AUCTAHIIMOHHOTO YIpaBIeHUs (PyHKIUSAMM aHAJIOTHYEH COCTaBy MepeKiIroyaTeneii u3
Tabmuiml 5.1.

CocTtaB omepaTHBHBIX NEpeKJtoyaTesiel M KHOMOK TIPH COBMEIIEHWHM MECTHOTO H
nucTaHnroHHOTO yrpaBieHuss ¢yHkuusmu AOCH nist cxeMbl, paccMaTpuBaeMoi B MpuiiokeHuu B
npuBe/eH B Tabmuie 5.2.

Tabmuma 5.2 — CocraB W Ha3BaHUs omnepaTuBHBIX Kiroued ¢GyHkimn AOCH mnpu coBmerieHuu
MCCTHOI'O U JUCTAHIIMUOHHOI'O YIIPABJICHUU

PexomennoBanHoe
Ha3BaHUE MOJOKCHUN
KJII0Ya MM CBETOJAHOAOB

SB1 COpoc curHan3aiu -

PexomenmoBaHHOE
Ha3BaHHUC KJII0O4a

Howmep xmroua Kommenrtapuu

SAC1!

Bri6op ympaBienus

1 — MecTHOE ympaBicHHE
2 — IUCTaHIIMOHHOE
yHOpaBIcHHE

I/ICHOJ'IB3y€TC$I, €CJIM 3aJIOKCHO
COBMCIICHUC MCCTHOI'O
U JUCTAHIIMOHHOT'O YIIPABJICHHUA

Tloon. u oama

Hne. Ne oyon.

o

Bzam. uns.

Tloon. u oama

Hne. Ne noon.

Btn 1 PemonTt/pabota peMoHT /paboTa
TH JIC
Btn 2 BBoja/BeiBOI BBOJI/BBIBOJI Hcmonn3yercs eciim TpedyeTcst
1 crynenu AOCH ONEPaTUBHBIA BBOJI-BHIBOT
CTyneHei
Btn 3 BBoa/BeiBOI BBOJI/BBIBOJI Hcnons3yercs eciim TpedyeTcst

2 crynean AOCH OTICPATHBHBIA BBOJI-BBIBO/T

CTyneHei

Btn 4 BBoj/BeiBO BBOJI / BEIBOJT HUcnonwayetcst ecnu Tpedyercst
3 crynmean AOCH OTICPATHBHBIA BBOJI-BBIBO/T
CTyIeHe!
Btn 5 BBoj/BeiBOJ BBOJI / BEIBOJT Ucnonwayetcst ecnu Tpedyercs
AIIBH OIlepaTUBHBIN BBOJI-BBIBOJ
CTyIeHe!
IIpumeuanue.

1-8 KaXXJI0OM ITOJIOKCHHUH Cpa6aTI:IBaeT BXOZ[HOP’I Z[PICKpCTHBIﬁ KaHall

6 Curnanuzainus u peructpainus cpadaTblBaHU, HEUCITPABHOCTEN

6.1 Mnaukamus cpabaThIBaHUM, HEUCIIPABHOCTEH

WNunukamust cpabaThiBaHUNA OCYIIECTBIIsIETCA Ha cBeroamonax tepmuHana TIIA-01, koTopsrit
BxoguT B coctaB mkapa MKIIA-P3. Ha pucynke 6.1 moka3aH NpuMep CXEMbl CBETOIMOIHOU
uHaukanuu TepmMuHana 1t AOCH ¢ Tobko MECTHBIM yIipaBieHuEM (QYHKIUSAMA. DTU CUTHAJIBI OBLTH
BBIBE/ICHBI Ha PUCYHOK 6.1. CBeToAMOABI MOTYT padOTaTh B IBYX peXKUMaxX, C 3alIOMUHAHUEM CUTHajIa
u 6e3 3anoMuHaHus. Pexum paboThl yCTaHABIMBAETCS HA MPOU3BOJICTBE MM MOXKET OBITh U3MEHEH
npu Hanaake. Ha cBeTonnoAbl ¢ 3aloMUHAHHEM OOBIYHO BBIBOASTCS KPATKOBPEMEHHBIE CUTHAIBI JIS
UX 3allOMUHAHUS — HallpUMep CUTHajbl cpabaThiBaHul cTyneHed. Ha cBetoauoapl 6e3 3armoMuHaHUS
OOBIYHO BBIBOJSATCS JTUTENBbHBIE CUTHAIBI I MHAUKAIIMA COCTOSHUIN CHUTHANIA — HAIPUMEDP CUTHAJIBI
HeucnpaBHocteil. B yctpoiictBe MKIIA-P3 cBetoanoapl ynpaBisitoTCs MOCPEACTBOM aJTOPUTMA
ynpasinenusi curnanuzanueit TITIA-01 Bepcun tpa sign v2 [12]. CxeMy NpHUBS30K alropuTMa CM. Ha
pucyske b.5 npunoxenus b.
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Tloon. u oama

Hne. Ne oyon.

o

Bzam. uns.

Tloon. u oama

Hne. Ne noon.

6.2 Curnanuzauus cpabaTbIiBaHUI, HEUCIIPABHOCTEH

Curnanuzanus cpabaTbiBaHUIl anropuTMOB W HeucrpaBHocTeld B TepmuHaie TIIA-O1 wu
MKIIA-P3 BemmomHsieTcs mocpeacTBoM anroputMma «CurHamu3anus» Bepcuu tpa sign v2, KOTOPBIA
JIeMCTBYeT Ha pelie CHUTHanIM3auuu U cBetoauon «CpabatsiBanue». KOHTAaKTHI peje CUrHaTU3aIliu
BBI3BIBAIOT CpabaThbIBaHUE IIEHTPATbHON U 3BYKOBOM CUTHAIIM3AIINH.

6.3 Peructpatius coObITHI, ocuusuiorpagupoBanue

Perucrpanus aBapuilHBIX COOBITHII BBINOJHEHA Ha BHYTPEHHEM allapaTHO-NPOrPaMMHOM
ypoBHe. Ecni anropuTMm uMeeT CBOMCTBA Imycka ocuuiuiorpada, To mpu MOSBICHHH «JIOTHYECKOH 1»
Ha TEPBOM BBIXOJE AITrOPUTMA, (HOPMHUPYETCS HMIIYJIbCHBIM CHUIHAJ, KOTOPBIA HMPOU3BOIUT ITYCK
BHYTPEHHEr0 ocIuuiorpaga M TNPOM3BOAUTCA 3alUCh OcHMuIOrpamMMbel. Ha cxeme mpuBs30K
QITOPUTMBI, B KOTOPBIX PEKOMEHAYETCs YCTAaHOBUTh CBOWCTBA IyCKa oOcCIiuIorpaga OTMEUYECHbI
3HAYKOM

— N

Pucynok 6.2 — CBoicTBO mycKa ociuiorpaga B aropuTMe akTUBHO
(3HaK Ha cXeMe MPHUBSI30K)

Ocnumiorpamma 3amucekiBaeTcst B gopmare sg2, KoTopas MPOCMATPUBACTCS MPOrPaMMOM
SignW [13]. OcmmiorpaMmma COAEP)KUT aHAJIIOTOBBIE CHUTHAIBI, IUCKPETHBIE CUTHAJIBI, IEPEMEHHBIE
anropuT™MoB. COCTaB CUTHAJIOB BBIBOAMMBIX HAa OCLIMIUIOrpa(upoBaHue ONpeAesseTcs Ipy HalajKe.

Kax MuHMMYM ocumiiorpaMma J10JIKHA COJEPKATh CIEAYIOIINE CUTHATIBL:

- BCE aHAJIOTOBbIE, JUCKPETHBIE CUTHAJIBI, C KOTOPBIMH PabOTaIOT allrOPUTMBL;

- BCE BBIXOJHBIE IEPEMEHHBIE AITOPUTMOB, KOTOpPBIE OCTYNAIOT Ha IPYTHeE aJrOpPUTMBI;

- BCE BBIXOJIHbIE IIEPEMEHHBIE AITOPUTMOB, KOTOPBIE BBIBEJICHBI HA MHAUKALIUIO;

- BCE BBIXOJIHbIE IEPEMEHHBIE AITOPUTMOB, KOTOPBIE BHIBEACHBI Ha pEIIE.

Ecin ycrpoiictBo MKIIA-P3 cHHXpOHM3MPOBAaHO C CEPBEPOM TOUYHOIO BpPEMEHH, TO B
ocumiorpaMmme Oyzner oroOpaxarbcs TOYHOE BpeMsa. B nIpoTMBHOM ciywyae, BpeMs Ha
ocumiiorpamMmme OyJeT Bpemsi, KOTopoe ObIJI0 yCTaHOBJICHO uepe3 mporpammy SignW.

Ecnu B HacTpoiikax yCTaHOBJIEHA OIIMs 3amucy ocmuuiorpaMMbl B ¢opmate Comtrade, To
ocuuiorpaMmma OyJIeT JOMOJHUTEIBHO 3alIUCHIBATHCS B yKa3aHHOM (opmare.

6.4 Ilepenauda curnanoB B ACY TII

Bce curnanel, KOTOpble BBIBOAATCS HA MHAMWKALMIO, B OCLHMJUIOTPAMMY, B JKypHasl COOBITHIHA
moxHo niepenatb B ACY TII oobekra o mpotokory cBsizu MOK 60870-5-104-2004 u MOK 61850
(MBK 61850-8-1 MMS, GOOSE). Tounsni cnucok cur"ayioB, mnepemaBaembix B ACY TII,
OTIpeNIeNeTCs IPU MPOSKTUPOBAHUH WIIH HAJIAJIKE.

7 CamoMarHoCcTUKa UCIIPABHOCTH yCTPOMCTBA

Camoamnarnoctuka MKITA-P3 BeinmosiHeHa Ha anmapatHoM ypoBHe. CHUTHaJIbI HEMCIIPABHOCTEMN
cobupatorcsi  anroputmMoM «CamoamarHoctuka» Bepcuu tpa sd v2 [14]. Ha cBeronuon
«HeucnpaBHOCTb» U pere CUTHAJIM3allMid HEHUCIIPABHOCTH BBIAAETCA CHTHAN B cllydyae OOHapy:KEeHHUS
annapatHoil HeucnpaBHoctu TepMuHana TIIA-0O1 [1]. HeucnpaBHocTH H3MEpUTENBHBIX LEnei,
nepeKIIoyaTeNneld, HECOOTBETCTBUS BBIBOJIATCSA 4Yepe3 alropuTMmbl Ha jJammy «CpabaTbiBaHUE) WIH
MOTYT OBbITh BbIBEJICHBI Takoke Ha «HencnpaBHOCTDY.

Pexomennayercs OmokupoBath AOCH mpu BO3HUKHOBEHHMH HeucrpaBHOCTH «lIpeBbiiena
MIOCTOSIHHAs COCTAaBJISIIOIIAS B aHAJIOTOBOM KaHaJey.
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Tloon. u oama

Hne. Ne oyon.

o

Bzam. uns.

Tloon. u oama

Hne. Ne noon.

8 PekomeHnanuu mo BEIOOPY yCTABOK

ITpu BBIOOpE yCTaBOK PEKOMEHYETCS pYKOBOJACTBOBAThCA JAOKYMEHTOM «PekoMeHmanuu 1o
BBIOOPY yCTaBOK aBTOMATHUKH OTpaHUYeHUs1 CHIKeHHs Hanpsbkenus (AOCH)» [15].

TunoBele TaOIMIBI YCTABOK ISl aJTOPUTMOB, KOTOpPBIE MOTYT BXOIMTb B COCTAaB (DYHKLIUH
AOCH mnpuBenensl B npuwioxeHnn b pekomenmanwmii [15]. Bonee mompoOHO ¢ ycTaBKamu MOKHO
O3HAKOMUTHCSI B ONIMCAHUSX Ha aITOPUTMBI, CM. IPUIIOKEHHE A.

9 IIpoekTHas peanu3anus

IIpoekTHYIO peanu3annio peKOMEHYETCs IPOBOJUTH B CIEAYIOIIEH IIOCIEN0BATEIBHOCTH:

- OIPEIENSIETCA COCTAB AJITOPUTMOB I KOHKPETHOTO TPOEKTHOTO PELIECHMUS;

- BBIIIOJIHAETCS CXe€Ma IIPUBS30K aropuTMoB. [Ipumep npuBeneH B IpuiiokeHuu b;

- 3amoyiHseTcsl OJIaHK yCTaBOK M3 pacueTa OJHa TaONMIa YCTaBOK Ha KaKIbI aJTOPHUTM,
KOTOPBIA IIPUBEICH Ha CXEME NMPUBA30K U €CIIM ITOT alIrOPUTM MMEET yCTaBKu. [Ipumep mpuseneH B
npuioxeHuu I

B nmanHOM ommcaHuM TpuUBENCHBI TpUMEpPbl onpoboBaHHBIX peanuszanuiit AOCH. Ilpu
peain3alii KOHKPETHBIX NPOeKTHbIX pemeHuid U 3aganuii CO EDC npuBsS3KM anropuTMOB MOTYT
OBITh U3MEHEHBI, HO CXEMbI AJITOPUTMOB MEHATHCS HE JNOJDKHBI. He NpuHIMINAIbHBIMU U3MEHEHUSIMU
peamuzaunu AOCH cuuratorcs:

- TPUBA3KKM QJITOPUTMOB BXOJHOM AaHAJOrOBOM 4YaCTH IOJ KOHKPETHYIO CXEMY
pacrpenycTpoucTBa;

- u3MeHeHue konnmdectBa cryneHein AOCH;

- Heucnosb3oBaHue anroputma «@PopmupoBanue YB», B ciydae peanusanuu  YB
HenocpencTBeHHo crynensimu AOCH;

- UW3MEHEHHE JIOTUKHM ¢opMmHupoBaHus Bo3xaeiictBuii ot crymeneir AOCH, nHampumep
7100aBJIEHUE BBIXOIHBIX AJITOPUTMOB U T.II.

B cnywae npuHLMNUANBHBIX HW3MEHEHUH, HalpUMeEp, HM3MEHEHMsSI CXEMbl aJIrOPUTMOB,
U3MEHEHUs NPUBA30K, KOTOPblE U3MEHSIOT MPUHLUI pabOThl aBTOMATUKHU, M3JI0)KEHHOI'O B JIaHHOM
ONMCAHNUU, OTBETCTBEHHOCTh IPUHMMAETCS CTOPOHOM, KOTOpas NpOM3BEla JAHHbIE WU3MEHEHUs U
CTOPOHOM, KOTOPast COTIacoBaja ux.
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Tloon. u oama

Hne. Ne oyon.

o

Bzam. uns.

Tloon. u oama

Hne. Ne noon.

IIpunoxenue A
(o0s13aTeNBHOR)
[IepeueHb HOKyMEHTOB

HepequL ,Z[OKyMeHTOB, Ha KOTOpBIe JaHbl CCBIJIKM B HACTOAIICM OIIMCAaHUMH, anBe;[eH B
Tabmuue A.1.

Tabmuua A.1 — IlepeueHb TOKyMEHTOB

Howmep ccbuiku

10 TEKCTY

[udp, HaumeHOBaHME

1

[IBKM.421445.002 PD. Komiulekcsl NpPOTHMBOABAPUIHOW aBTOMATUKH U
penerinoit 3amuthl MKITA-P3. PykoBoacTBo o skcrutyaranuu. 2018 T.

I'OCT 55105-2019. DnektposHepreTudyeckue cucTeMbl.  OnepaTuBHO-
JHMCIIETYEPCKOE YIPaBIeHHE. ABTOMATHYECKOE MPOTUBOABAPHITHOE YIIPABICHUE
pexuMamMu dHeprocucteM. [IpoTuBoaBapuiiHas aBTOMAaTHKa HSHEPTOCHUCTEM.
Hopwmsr 1 TpeboBanms.

IEC 61131-3. Programmable controllers — Part 3: Programming languages.
PykoBoacTBo MOJI30BATENSI. Codr-Koncrpykrop. Bepcus 2.0.
HNHuTerpupoBanHas cpena pa3paboTKH alropuTMOB U cxeMm aBTomaTuku. 2006 T.

0.150.095-0001 OII. AnropuTmsl penelHON 3alIUTBl U NPOTUBOABAPUITHOMN
aBTOMaTHKH. CHCTEMHBIE AITOPUTMBI.

0.150.082-0001 OII. AnropuT™mbl pesIeHON 3aIlUThl W MPOTHBOABAPUIHOMN
aBTOMaTukH. Ajnroput™M Bepcun kcn2 v1. KoHTpomb BTOpHYHBIX Iiemel
HaMpsKEHUS.

0.150.007-0002 OII. Anroputr™mbl peneiiHONW 3allUThl M NPOTHUBOABAPUNHON
aBToMaTiKky. CTyHeHb aBTOMATUKH OTPAHUYCHHS CHIDKCHHS HAIpPSHKCHUS.
Bepcus aosnl6_st.

0.150.043-0001 OII. Anroputr™mbl peneiiHOW 3allUThl M NPOTHUBOABAPUIHON
aBToMaThky. CTyHeHbp aBTOMATHKH ITOBTOPHOTO BKJIIOUCHHS HANPSHKECHUS.
Bepcus apvnl5_st.

0.150.089-0001 OII AnropuT™Mbl peNEHON 3allUThl W MPOTUBOABAPUHHON
aBTOMAaTHKH. AJTOPUTMBI yNpaBieHUS (QYHKUUSAMH W TPYIIAMH YCTaBOK C
AJIEMEHTaMU TeJleyTpaBICHUS.

0.150.097-0001 OIl Anroputr™mbsl penelHON 3allluThl M NPOTHUBOABAPUITHON
ABTOMATHUKH. AnToput™ BEpPCUU switch_out. [Iporpammupyemsie
NEPEKIII0YATENIN CUTHAJIOB.

10

0.150.108-0002 OIT Anroputm ymnpapieHUs] (QyHKIUAMH OT ABYXITO3UITMOHHBIX
KJIrouen s aecatu kimouend. Bepeus set swl0 vl.

11

0.150.108-0001 OIT Anroputm ymnpapieHUsI (QyHKIIUAMH OT ABYXITO3UIITMOHHBIX
KJIIoueH J1s mecTu kinouel. Bepcus set swb vl.

12

0.150.084-0002 OII. AnropuT™Mbl peaelHOW 3alIUTHI M MPOTHBOABAPUHHON
aBTOMAaTHKH. AJTOpUTM Bepcud tpa sign v2. ANTOpUTM  yHIpaBJICHUS
curganmsamuen TITA-0O1.

13

PyxoBozacTBo nomb3oBarens SignW. Jlucnerdepckas mporpaMma jisi yCTpOUCTB
MKIIA, MKIIA-2

Jlucm
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[Ipogomxenne Tadbmuibl Al

Howmep ccpuiku

HIudp, HaumMeHOBaHUE

0 TEKCTY
14 0.150.083-0002 OII. Anroputr™mbl peneiiHONW 3allUThl M NPOTHUBOABAPUNHON
aBTomMaTuku. Anroput™m camoauarnoctuku MKITA-P3. Bepcus tpa sd v2.
15 I[IbKM.421445.026 PP4.02. PexoMeHaanuu 1o BbIOOpY YCTaBOK aBTOMAaTHKHU
orpanudeHust cHmxkeHus yactotel (AOCH).
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Tloon. u oama

Hne. Ne oyon.

o

Bzam. uns.

Tloon. u oama

Hne. Ne noon.

IIpunoxenue b
(o0s3aTeNBHOR)
[Toscustomme cxembl AOCH npu nonkntouenun k 1sym TH

VYcnoBHBIE 0003HAYCHHS U IMpUMCYaHUA:

1. dil - di32 - ¢pusnueckne HOMEpa BXOTHBIX JUCKPETHBIX KaHAJIOB

2. dol - do32 - ¢pusndeckne HoMEPa BBIXOAHBIX JUCKPETHBIX KaHAJIOB, HA KOTOPHIC
MOAKJIIOYEHBI BBIXOJHBIE pelle TEpMHUHAIIA

3. Ecnu oTCyTCTBYET NpUBS3Ka HAa JUCKPETHOM BXOJI€ alrOPUTMa, TO
MOApa3yMeBaeTCs 4YTO Ha BXOJ€ Jornyeckui ()

4. Ecnu OTCYTCTBYET IPUBSA3KA HA AaHAJIOTOBOM BXO/I€ AJITOPUTMA, TO
N0/Ipa3yMeBAEeTCs YTO Ha BXOJIE HyJIeBasl BEJIMYMHA

5. KIHH TH 1CHI - na3zBanue anropurma, B TeKyuiei kondurypamuu. Jlaercs npu
KoH(purypuposanuu. Hazpanue nomemaercst Hajl OJIOKOM aJrOpuTMa.

KonTpous neneii Hanpsizkenus (ken2 v1.so) - THOBOE Ha3BaHHE AITOPUTMA.
Ha3Banue nomeniaeTcsi BHyTpH 0JI0Ka aaropuTMa.

6. | ) AHaIIOrOBbIE€ BXO/IbI WJIM BBIXOJbI aJITOPUTMA

| | ,HI/ICerTHI:IC BXOJbI UJIXU BBIXOAbI AJITOPUTMA

7 /\/ - IIPU UIBMCHCHUHU COCTOAHUSA HAa 3TOM BBIXOAC C sor.0 Ha jor.1
’ 3aIMMUCBIBACTCA OCIUIITIOIpaMmMa

Pucynok b.1 — YcnoBabie 0003HaueHUs

IIBKM.421445.002 [i4.02

3M

Jlucm

Ne ooxym. Ioon. |Hdama

Jlucm
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7P B1 2P B P 3P BCK ~ JIPBI
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B1 220 B P 220 p p Bxirouenune bCK B ECK 110 BI1 110
YcTpoucTBO
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!
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2 =
IPB1 / 2PB1/ 1PBP 2PBP/ % z 2 v
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] Pucynok B.2 — IosicHsitoas cxema BHemHuX cBsizeil aBromatukun AOCH nipu noakioueHun
k 1sym TH
I
S
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=
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2
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HUne. Ne noon.

di2 SAC 1.1 Pabora TH 1CIII

VYrpasneHue GyHKIHUAMH

di3 SAC 1.2 Pemont TH 1CIII

di4 SAC 2.1 Pa6ora TH 2CIII

D1 [lIuna 1UCKPETHBIX BXOAHBIX CUTHAJIOB

di5 SAC 2.2 Pemont TH 2CIII

di6 SAC 3.1 Beox 1 crynenu AOCH

di7 SAC 3.2 BeiBox 1 ctynenn AOCH

di8 SAC 4.1 Beox 2 crynean AOCH

di9 SAC 4.2 BeiBog 2 cryneru AOCH

di10 SAC 5.1 Beog 3 cryneaun AOCH

dill SAC 5.2 BeiBox 3 ctynenn AOCH

dil2 SAC 6.1 Beox AIIBH

dil3 SAC 6.2 Beisox AIIBH

ANTopuTM yrpasil. GYHKIHAMU
oT kJiroueii (set_swl0_vl.so)

BxoaHble CUTH. BrIxoaH.cury. )
swl_1 avar _| A I HeucnpaBHOCTh Hepﬁ}gﬁg%g
swl_2 sw_fault
sw2 1 swl_l out Pa6ora TH 1CII*
sw2:2 swl:2:0ut Pemont TH 1CIHI
sw3 1 swl_fault
sw3 2 sw2_1 out Pa6ora TH 2CIII*
sw4 1 sw2_2 out Pemont TH 2CII
swé_2 sw2_fault
swS_1 sw3_1 out Beox | crymenn AOCH*
sw5 2 sw3 2 out BoiBon | crymenn AOCH
swo_1 sw3_fault

= — Bon 2 crynenn AOCH*
e iAfL Brisog 2 ctynesn AOCH
sw7_1 sw4 2 out
sw7 2 sw4_fault
sw8_1 sw5_1_out Bgox 3 crynenn AOCH*
sw8_2 sw5_2 out BsiBona 3 crynean AOCH
sw9 1 sw5_fault
sw9_2 sw6__1 _out Beoj ATIBH*
swl0 1 swb 2 out BriBo AIIBH
swl0 2 swo6_fault
sw7_1 out
sw7_2 out
sw7_fault
sw8_1 out
sw8 2 out
sw8 fault
sw9_1 out
sw9_2 out
sw9_fault
swl0_1 out
swl0 2 out
swl0_fault

* . JaHHBIC CUTHAJIBI HE MOCTYMNAIOT HAa BXOJBI APYTUX AJITOPUTMOB, HO MOTYT OBITH UCIIOJIE30BAHBI IS OCLIPIJ'IJTOI“paCI)I/IpOBaHI/Iﬂ

Pucynox b.3 — Peanuzanus TOJI5KO MECTHOTO YIIPABJICHHS Ha MEPEKITIOYATEIAX

D3 [IluHa TUCKPETHBIX aITOPUTMHYECKHUX CBSI3EH

U 3m

Jlucm

Ne ookym.

Tloon.

Jlama

IIBKM.421445.002 /]4.02
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Toon. u oama

Hue. Ne oyon.
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Bzam. uns.

Toon. u oama

HUne. Ne noon.

Borauciurens u_flt
du3nueckne Bxoas! |

BxoaHbie

CHTH.

BbixoH.cury.

kanan 1
(Uant)

U_eff )

101

FU

102

101

1 crynens AOCH 1CII

Crynenb aBTOMaTHKH OrPaHHYCHHs!
CHUKeHMs Hanpsbkenns (aosnl6_st.so)

daza A

PhU )

103

106

104

111

CpabatsiBanue | crynenn AOCH 1CII

S LR
OUx

105

OUy )

Kanan 2
(Usni)

"3ge3aa" TH 1CIII

daza B

106

U eff )

—

FU

107

4
PhU

108

L

109

OUx
(6]

110

Uy )

KaHai 3

(Ucent)

He]’[l/l TIEPEMEHHOI0 HAIIPAXKCHUA

®daza C

111

U_eff
FU

112

R

113

PhU

U
OUx

114

——
OUy

115

A

Brruucmurens u_flt
(u3HIecKne BXOJbI 2

Bxoaubie

CHUTH.

Boixoan.curs.

Kanan 4
(Unir)

KaHai 5
(Uik1)

"pa3oOMKHYTBIif TPEyroIbHHK"
TH 1CII

Uni

201

U eff )
——
FU

202

203

204

205

104

KIH TH ICLI

(ken2_vl.s0)

KonTpoub 1eneit HanpsKeHus

Bxoaubie cur

H.

BeIxoH.cHIH.

Uik

206

118

Ua_re

avar

207

132

Ub_re

avar_led

Heuncnpasnocts AOCH, ATIBH

Boigoa 1 crynenn AOCH

Hewucnpasuocts AOCH, AIIBH

BxojHbie CHTH. BBIXO/1H.CHIH.
Ua_tek ) avar
Ub_tek ) Y
Uc_tek ) Y_work
blockl PO_work
block2
block3
block4

2 crynens AOCH 1CLLI

Crynenb aBTOMaTHKH OrpaHHYEHHs!
CHIKeHHs Hanpspkenns (aosnl6_st.so)

BXOJHBIE CUTH. BBIXO/IH.CHUTH.

CpabatsiBanue 2 crynenn AOCH 1CLI

Brisoa 2 crynenn AOCH

D3 IllnHa IMCKPETHBIX AJITOPHTMHYECKHX CBsi3eH

Ua_tek ) avar
Ub_tek ) Y

Uc tek ) Y_work
blockl PO_work
block2

block3

block4

Heucnpasrocts uim orcyrersue IIH 1CII

208

105

Uc_re

block

209

119

Ua_im

block1

210

133

Ub_im

block2

Uc_im

[Meny nepeMeHHOr0 HANPSKCHUS

Beraunciurens u_flt
(dusuyeckue BXoabl 3

BxojiHbie

CHTIH.

BBIXO/H.CHTH.

KaHan 9
(Uan2)

daza A

U_cff )

301

204

Zv_min

209

Uni_re

T

205

Uik_re

)
)
)
D,
)
D,
D,
D)

nik

Uni_im

210

=

302

FU

—
PhU

303

— ore )

304

OUx
[§)

305

Uy )

kanan 10
(Usn2)

"3ge3na" TH 2CII

daza B

U_eff )

306

—
FU

307

1

308

PhU

U

309

OUx
(0]

310

Uy )

kaHan 11
(Ucn2)

He]’ll‘l TIEPEMEHHOI0 HaIIPSXKECHHUSA

®aza C

311

312

313

314

315

Boruncnurens u_flt
busnueckue Bxoubl 4

BxojiHbie cHTH.

BubixoH.cury.

KaHan 12
(Uni2)

Kanan 13
(Uik2)

Llenu nepeMeHHOro HanpsKEeHUs
"pa3soOMKHYTBII TPEYTrOJIbHHK"
TH 2CIII

Unt

U eff )

401

402

403

404

405

Uik

406

407

408

409

[0

410

Uy )

Pucynok b.4 — @yHKIMOHANBHO-JIOTHYECKas cxema BbIxoiHoM aHanoroBoit yactu AOCH npu noaximouernu k AByM TH (moaxmouenne anroputmoB k TH 1CIL u curnanuzamnus cpabatsianust AOCH, ATIBH)

| [1lvHa BEIYHCIUMBIX AHAJIOTOBBIX CUTHAJIOB

block kenl

block_ken2

block_ff

Heucnpasuocts AOCH, AIIBH

3 crynenbr AOCH 1CLLI

Crynenb aBTOMaTHKH OrpaHHYCHHs
CHIKeHHs HanpspkeHns (aosnl6_st.so)

BxoHble CHIH. BBIXOJH.CHIH.

CpabatsiBanue 3 crynenn AOCH 1CII

Boigos 3 crynesn AOCH

D3 IlluHa IMCKPETHBIX AJITOPHTMHYECKHX CBsi3eH

Heucnpasuocts AOCH, AIIBH

Ua_tek ) avar
Ub_tek ) Y
Uc_tek ) Y_work
block1 PO_work
block2

block3

block4

Crynens AIIBH 1CII

CTynenb aBTOMATHKH MOBTOPHOTO
BKJIIOUEHHs Harp3ku (apvnlS_st.so)

BX0/IHbIE CHTH. BbIXO/IH.CHTH.

Ua_tek ) avar

Ub_tek ) Y

CpabatsiBanne crynenu AIIBH

Uc_tek ) Y_work

start] PO_work

start2

Brizog AIIBH

blockl

block2

block3

block4

D3 IlIuHa IMCKPETHBIX AITOPHTMHYCCKUX CBsI3CiT

3M

Jlucm

Ne ookym.

Iloon. |Hama
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Bzam. uns.

Toon. u oama

HUne. Ne noon.

200

1 crymens AOCH 2C1I

CryneHb aBTOMaTHKH OrPaHHYCHHSI
CHHKEHHS HanpsbkeHus (aosnl6_st.so)

BXojHble cHTH. BrixoH.curH.

214

CpabareiBanue |crynenn AOCH 1CII

Bgoj I10 lct

BBoxa myckoBbix curnanos ot asyx TH
(in2_outl.so)

BXxozaHble curH. BrIXo1H.CHTH.

4 B\

PO_1 avar

228

D3 [lInHa JAMCKPETHBIX AITOPUTMHYECKUX CBSI3CH

Al llluHa BBIMHCITMMBIX aHAJIOTOBBIX CUTHAJIOB

Hewucnpasnocts AOCH, ATIBH

BriBoa 1 crymenn AOCH

Heucnpasnocts AOCH, ATIBH

2 crynens AOCH 2CII

Crynenb aBTOMATHKH OTPAHUYEHHS
CHUJKEHMS HanpsbkeHus (aosnl6_st.so)

Bxoauble curH. Beixosn.curh.

Ua_tek ) avar
Ub_tck ) Y

Uc_tek ) Y_work

blockl PO_work

block2

block3

block4

Hewucnpasnocts wim orcyrersue LIH 1CLI

Cpabarsisanme | crynmenn AOCH
Ha OTKIIIOYEHHE PeakTopa

PO 2 Y

Heucnpasnocts umm orcyrersue LH 2CILL

block_kenl

Pemont TH 1CIHI

block_ken2

Pemont TH 2CLL

rem_tnl

CpabarsiBanue 2 crynean AOCH 1CIIT

rem_tn2

Bsox I10 lcr

BBoja myckoBbIX curuanos ot asyx TH
(in2_outl.s0)

BXo/iHbI€ CHTH. BBIXO/IH.CUTH.

4

PO_1 | avar

BriBoa 2 crynenn AOCH

Heucnpasnocts AOCH, ATIBH

Ua_tek ) avar
Ub_tek ) Y

Uc_tek ) Y_work

blockl PO_work

block2

block3

block4

3 crynens AOCH 2C1II

HewucnpaBnocts nmm orcyrersue LIH 1CII

L4

CpabareiBanue 2 crynenn AOCH
Ha Bkyodenne bCK

N_dol

PO_2 | Y

Heucnpasuocts uin orcyrersue [[H 2CIIT

block_kenl

Pemont TH 1CILI

block_ken2

Pemont TH 2CII

rem_tnl

Cpabareianue 3 crynean AOCH 1CII

rem_tn2

Bgsoj ITO lcr

BBoxa myckoBbix curnanos ot asyx TH
(in2_outl.so)

BxosHbie curH. BrixoH.cHrH.

M

PO_1 avar

Brisog 3 crynenn AOCH

Hencnpasnocts AOCH, AIIBH

CTyneHb aBTOMATHKH OFpaHHYEHHs
CHIDKCHHS HampsiKeHHs (aosn16_st.s0)
BxonHele curH. BrIxoH.cHIH.

Ua_tek ) avar
Ub_tek ) Y
Uc_tek ) Y_work
blockl PO_work
block2

block3

block4

Crynens ATIBH 2CII

Hewucnpasrnocts nim orcyrersue LIH 1CLL

PO 2 Y

L4

CpabarsiBanne 3 crynenn AOCH
Ha OTKJIIOYEHHE HArpy3KH

N__do2

Heucnpasnocts nan orcyrersue LH 2CLL

block kenl

Pemont TH 1CII

block_kcn2

Pemont TH 2CIII

rem_tnl

CpabateiBanue crynenn AIIBH

rem_tn2

Bsox 110 ATIIBH

BBoa myckoBbIx curnanos ot asyx TH
(in2_outl.so)

BxoHble CHTH. BBIXO/IH.CHTH.

4

PO_1 avar

Buisos AIIBH

CTyneHb aBTOMaTHKH MOBTOPHOTO
BKJIIOUEHHS Harpys3kH (apvnl5_st.so)
Bxotubie cHrH. BoixojiH.cury.

Ua_tek ) avar

Ub_tek ) Y
Uc_tek ) Y_work
start] PO_work
start2

blockl

block2

block3

block4

KIH TH 2CIII

KonTpons neneii Hanpsuxenus

(ken2_vl.s0)

BxoHble CHIH.

BbIXOH.CHIH.

232

Heucnpasnocts nan orcyrersue LH 1CLL

PO 2 Y

Pa6ora AIIBH Ha BKIIOYCHHC HArpy3Ku

do3

HewucnpaBnoctb uimm orcyrersue LIH 2CLI

block kenl

Pemonr TH 1CIII

block_kcn2

Pemont TH 2CIII

rem_tnl

205

219

233

404

409

405

gs_re ) avar Heucnpasuocts min orcyrersue I[H 2CIH
e ) avar_led

Ucre ) block

Ua_im ) blockl

Ub_im ) block2

Uc_im ) zv_min

Uni_re ) ff

Uik_re ) nik

410

Pucynok b.5 — ®yHKIIMOHATBHO-TTOTHYECKAs cXeMa BhIXo1HOM aHanoroBoi yactu AOCH mpu noaxmrouernn nsym TH (moakmrouenue anroputmo Kk TH 2CIHI u popmuposanue YB)

Uni_im

50
50
50
1 block_kenl
block_ken2
1 Block_IT

Heucnpasnocts nepekimouarencit SAC1-SAC6

rem_tn2

Heucnpasnocts AOCH, AIIBH

Hewucnpasrocts nim orcyrersue LIH 1CILI

Heucnpasuocrs AOCH, AIIBH

N__do4

Heucnpasuocts uiu orcyrersue LIH 2CII

Heucnpasuocn TEpMHUHAaIa

D3 IlIuHa AMCKPETHBIX AITOPUTMHYECKHX CBA3CH

TlepexiroyaTenb BXOLOB H BbIXOJI0B
(switch9_outl0.s0)
BxojiHbIe CUTH. BbIXOJIH.CUTH.
Y1 out_1
Y2 out_2
Y3 out 3
Y4 out_4
Y5 out_5
Y6 out_6
Y7 out 7
Y8 out_8
Y9 out 9

out_10

MHYCCKHX CBA3CHU

D3 IInHa AUCKPETHBIX AITOPUT!

D2 Illuna JAHUCKPETHBIX BbIXOJIHBIX CHTHAJI0B

Uz JTucm)|  Ne ooxkym. Hoon. |Jama
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Curnans Camoamarnoctuku (CH)

BHemHue KoMaH Il

Curnansaius
AJITOPHTM CHIHAJIM3AIMH TEPMHHATIA
CamoiMarHocTHKa TIIA-01 (tpa_sign_v2.s0)
AJITOPHTM CaAMO/IHArHOCTHKH BxoHbie cHrH. BrixoH.curi.
Tepmunana TITA-01 (tpa_sd_v2.s0) Fault avar
BXotHble CHTH. BbIX01H.CHTH. Work Operation
viZp ) avar MecTHBI MyJIBT ynpaBiIeHus CpabatsiBanue | crynenn AOCH Ha oTkimoueHHe peakropa Ted 01 Enable_UV
TTon ) Tault Tepmunana TIA-01 CpabatbiBanue 2 crynenn AOCH na Brmouenue BCK Ted 02 Alg_Faull
s work Sxpan "CavomarocTka" CpabateiBanue 3 crynenn AOCH Ha oTiiiouerme Harpy3ku Ted 03 Resel Sign
v Block CpabateiBanne AIIBH na BkIouenHe Harpysku Ted 04 ( Frror Code
MOCTOSHHAS COC Kkanai | con75& T const 18 Kpac. HencnpasnocTts nepekouateneii SAC1-SAC6 Led_OS ( v l?\l 1
TOCTOSHHAS COC KaHai 2 cnns[72 Tx cnn;fl 3 menr.(@ "IMocr.cocr. k.1-8" Hewucnpasuocts nin orcyrersue [[H 1CIL Lcdi(b() ( V71N72
MOCTOSHHAS COC Kkanan 3 “onsi 3 Const 9 16 Kpac. Hewucnpasuocts wiu orcyrersue LIH 2CLLI Ted 07 C ;I 2;
T10CTOSHHAS! COC KaHan 4 “onst 4 T const 916 menr.!LED’ "Mocr.coct. k.9-16" Heucnpasuocts AOCH, ATIBH Ted 0% C v
TOCTOSHHAS COC KaHai 5 — — Kpac. — -
const_S const_17_24 “1(ED) "Tocr.cocr. x.17.24" Led 09 (. +sv
const_6 fix_const_17_24 "‘—(C”‘- ) SCOET R Led_10 ( 12V Mid
const_7 const_25_32 Kpac. Led 11 (_-12v_Mid
const_8 fix_const 25 32 "‘—(ef”- LED) "Tocr.cocr. K.25-32" Ted 12 (v M
CH: Ilp TOCTOSIHHAS COC KaHan 9 — —— Kpac. = —_—
CH: I1 TOCTOsIHHAs COC kauai 10 const 9 const_33 40 LED) "Ioct.coct. k.33-40" Led 13 ( V.IN_I_Mid
— L const_10 fix_const_33_40 "‘—(ef”- ) COE Ted_14 (V_IN_2_Mid
CH: IlpeBbliieHa nocTosHHas CoCTapsiowas, kanan 11 n Kpac. = —
CH: Ipe a4 MOCTOAHHAS COC Kanan 12 const_I1 mdi > (LED) "Owmbka px.mMozyns" Led 15  sbr_sign_out
1 const_12 fix_mdi AL Led 16 CydeWidth
CH: Ip TIOCTOSHHAS COC Kkanai 13 — = Kpac. = ( Y
const_13 mdo scenr.(LED) "OmmbOka BbIx.Moayss" Led 17
Const_14 fix_mdo ke  BPIX-MOAYS Ted 18
const_15 fix_const_all Xpac. TED) "OmmGra CAN" Led_19
. ~ . * CHT A
L T T =10 =
. const_17 v_12p TUED) "He nopwa +12B" Led 21
const_I8 fix_vi2p ::;‘C‘ Led 22
const_19 v_12n - " " Led 23
Const 20 fx_vion :‘;%@ He nopwa -12B Ted 24
const_21 v_5p - " " Led 25
o PR z(:;r,(LED He Hopma +5B . Ted 55
const_23 v_in . " o 2 Led 27
Const 24 T vn :‘}:‘: LED)  "Hencnp. oneproxa g Ted 28
St 2. i »®
zzg:;z fi)t:tcf:pu Mﬂ@ "Beic. TemiLnpor." % I]::g:iz
const_27 work_t sel. z Led 31
onsi_ 38 ver LED) "TIO B paGore" E Led:32
const_29 service Kpac. §- Led 33
const_30 ext "W3m. koud. B/B" 5 Led 34
const_31 % Led 35
const_32 E Led_36
const_33 2, Led 37
Const 34 § Led 38
const_35 = Led 39
const_36 g Led 40
const_37 =t Led 41
const_38 2 Led_42
c(yns[_3() Heucnpanﬂocn TepMHHAJIA Led 43
const_40 Led:44
over_1 Led_45
over_2 Led_46
over_3 Led 47
over_4 Led 48
over_S Test_Led
over_6 Reset_1
over 7 Reset_2
over_8
CH: Ommn6ka mozys MDI 1 —
mdil
mdi2
mdi3
mdi4
mdi5
mdi6
mdi7
mdi8
mdi9
mdil0
mdil |
mdil2
CH: Omm6ka moaysis MDO 1 mdil3
mdol
mdo2
mdo3
mdo4
mdo5
mdo6
mdo7
mdo8
mdo9
mdol0
mdol |
mdol2
mdol3
block_const
block_over
block_mdi
block_mdo
block_service
. . block v
CH: Tlpo6nemsl ¢ BHyTpenHei umHoii CAN —
can_bus
CH: Msmenniach Koudurypauus B/B rcco_nﬁg
CH: VerpoiicTBo paboTaeT B OrpaHHYEHHOM PEiKiMe T work
BIcoKas TeMIepaTypa npoueccopa T ;pu
CH: VcrpoiicTBo B npoiecce nepesanycka Tn_reboot
reset_|
reset_2
reset_3
B . extl_fault
=] ext2_fault
;:i g ext3_fault
Q=
=2
=z
— 2
A dil SB C6poc curHanmsaimmn
COpoc curHaaH3aLmm

Pucynok b.6 — ®yHKIIMOHAIBHO-JIOTHUYECKAsA CXeMa CaMOAUAarHOCTUKU U curHanuzanuu TTIA-01
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HUne. Ne noon.

[Ipunoxenue B
(oGs3aTenbHOE)

Hoscuaronme cxemsl AOCH npu nogkimtouennu onHomy TH

BJI 330
BJI 110
. JIPBJI 1
JIP B1
JIC
| @) @) @) | S S
BCK
4 1 THIJC
2P B1 2P B2 1P P S 1
‘ Uan, Usn, Ucen 1
Uik, Unmt il 3P BCK
B1 330 B2 330 B P 330 OTxiroueHue peakropa Bxirouenne BCK B ECK 110 B1 110
VYcerpoiictBo
s
C ;
p —~ =
T ”
Y, gl 3
1P BI 1P B2 % 0
2 CILI 330 kB g 5
[ ] o Q
1 CIIT 330 B z 2
[ ] = M
@
2
®)
1P BCK _ 2P BCK _\ 1PBI _ 2P BI
2CII110xB
| |
1 CII 110 kB
| ]
Pucynok B.1 — [loscHsromas cxema BHemHUX cBsizel aBromatuku AOCH npu noaxitouenuu k uaeiinomy TH
Jlucm
IIBKM.421445.002 /[4.02
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1 crynenr AOCH

Toon. u oama

Hue. Ne oyon.

4

Bzam. une.

Toon. u oama

HUne. Ne noon.

Borancnurens u_flt CTyneHb aBTOMaTHKH OrPaHHYEHHUs
¢usnueckne Bxomp | CHM)KEHHs HanpskeHus (aosnl6_st.so)
Bxonueie curs. BbIXO/IH.CHTH. 101 101 BxojHbie curh. Beixoau.curs.
U_eff ) Ua_tek
T\ 102 106 Ubitek % a\\/;ir CpabarsiBanne 1 crynenn AOCH Ha oTkiodenue peakropa dol
< ) 3 _
wamar || g[__phU 103 L1 Te ek ) Y _work
(Uax) 2 g T 104 Heucnpasnocts AOCH, ATIBH bl(:ckl P6 work
2 ouy 105 BbiBoj 1 crynenn ok =
&, 4
E E U_off < :2: Bbaokuposka npu HencnpasHoctu [TH block3
- FU block4
KaHai 2 § E § U < 108
Uy [ E5| I8 o0 4109
=S X
35 oy 4110
5o 4
E : U_eff ) : ]1; 2 crynens AOCH
5 &) FU ) CTynenb aBTOMaTHKH OrPaHHYEHHs
Kanan 3 = = < 113 y p
(Ucv) 8 PhU 12 CHMIKEHMS HanpsikeHus (aosnl6_st.so)
ST
© OUx 115 Bxoaubie curH. BrIxoaH.cHrH.
Ouy ) - Ua_tek
= ) avar CpabarsiBanue 2 crynenn AOCH na Bxmouenne bCK do2
Ub_tek ) Y
Uc_tek ) Y_work
Hewucnpasuocts AOCH, AIIBH bl<;ckl Pd work
Beruncnurens u_flt BriBoa 2 crynenn block2 =
(busnyeckue BXo/bI 2 block3
BxoHble CHTH. BBIXO/IH.CHTH. 201 blockd
5. U_eff — 5
9 202 g
o= FU =
kanan 4 |£ = PhU 203 £
(Ux) |E3 P 204 °
ool | 2 o 3
o Al ouU < 3 crynenr AOCH =
g.=2 — 206 e
EZx _c 4 207 CTyneHb aBTOMaTHKH OTPAaHHYCHUS 2
5 2 =5 FU 203 CHIDKEHHS HanpsbkeHus (aosnl6_st.so) 9
KaHaJl 2 ]
(Ui) @g :§) PhU 200 Bxoauble curH. Beixoan.curs. E
=3 OUx = Ua_tek 2
E,S- OUy 4 210 Ttk % a\\/(ar Cpabarsisanne 3ct. AOCH Ha otimiouenne Harpysku do3 | 2
5 | E
Uc tek ) Y_work <
Heuncnpasaocts AOCH, AIIBH bl(;ckl P6 work z
B 3 = g
BIBOJ 3 CTymeHH block2 =
block3 |
block4
=
3
=2
5
*
=
3
z Crynens ATIBH
g CTyneHb aBTOMaTHKH MOBTOPHOTO
5. BKJIIOUEHHs Harp3kH (apvnl5_st.so)
5 Bxojusle curH. BeIxoH.cHrH.
x Ua_tek 3
=) — ) avar Pabora AIIBH na Bkmrouenue Harpyskn do4
z Ub_tek ) Y
= Uc_tek ) Y_work
S
ES start] PO_work
s start2
= | Buisoa AIIBH blockl
=] Hewncnpasnocts AOCH, AIIBH
2 block2
block3
block4
KITH TH JIC
KonTponsb neneii HanpskeHns
(ken2_vl.so)
lo4 Bxoauble cUrH. Brixoas.curs.
Uare ) avar
118 Ub_re ) avar 1od Heuncnpasnocts nim orcyrcreue LTH
132 Uc:re ) block Baokupoeka npu seucnpassocti ITH
> B
Ua_im ) blockl =
i;? Ub_im ) block2 2
= Uc_im ) Zv_min a Hewucnpasuocts AOCH, AIIBH
204 T = 3
ni_re ) ff = ITepexntoyarenp BXOA0B H BBIXOJIOB
209 Uk re ) ik i (switch9_out10.50)
205 — 2]
S Uni_im E BxoaHble CHTH. BBIXOH.CUTH.
s 210 : v e Hencnpasnocts AOCH, AIIBH
Z 50 £ OmnbKa 3anuCH B SYCHKY IaMsITH 2 out_2
g 50 © | Heucnpasnocts nepekmouarens SAC1 3 0ut73
§ 50 § HencnpaBHOCTh TepMHHATIA Y4 ot 4
A = Y5 out 5
g 1 block_kenl 02 Y6 out_6
i block_ken2 5_;, Y7 out 7
- 1 block T & Y8 out 8
< g Y9 out 9
=| out_10
o«
e}

D3 IllnHa qUCKPETHBIX aJrOPUTMHYECKHUX CBSI3ei

Pucynoxk B.2 — @yHKIIMOHAIBHO-JIOTHYECKAsA cXeMa BXOAHOUW aHanoroBor yactu u cryneneid AOCH npu noakmouennu k oqgnomy TH
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Toon. u oama

Hue. Ne oyon.
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Bzam. une.

Toon. u oama

HUne. Ne noon.

di2 SAC1.1 MectHoe ynpasieHHe

VYupasnenune MY/IY

di3 SAC1.2 JIucTaHIMOHHOE yIpaBJIeHHE

D1 IllyHa TMCKPETHBIX BXOIHBIX CUTHAJIOB

PaGora TH JIC

Pemont TH JIC

Heucnpasrocts nepexiodarens SACI

MecTHOe ynpaBieHHe

Pemont TH JIC

Beieox 1 crynenn AOCH

BeiBoa 2 crynean AOCH

BeiBoa 3 crynenn AOCH

Beisost AIIBH

Slueiiku namsaTH

BBox 1 crynenn AOCH

Ommbka 3anmHucy B TYEHKY MaMATH

BeiBox 1 crynenn AOCH

BBox 2 crynenn AOCH

Beiox 2 crynenn AOCH

Bsox 3 ctynenn AOCH

BriBox 3 crynenn AOCH

Beojx AIIBH

Brisog ATIBH

D3 I1luHa TMCKPETHBIX aITOPUTMHUYECKHUX CBSI3CH

Anroput™ ynpasil. QyHKIHIMA
OT KJIroueH (set_swo6_vl1.so)
BXoHbI€ CHIH. BBbIXOJIH.CHTH.
swl_1 avar  |— V]
swl_2 sw_fault
1 sw2_1 swl_1_out
sw2_2 swl_2 out
1 sw3 1 swl_fault
sw3_2 sw2_1_out
L sw4_1 sw2_2 out
swad 2 sw2_fault
L sw5_1 sw3_1 out
sw5_2 sw3_2 out
— swo_1 sw3_fault
sw6_2 sw4 1 out
sw4_2 out
sw4_fault
sw5_1 out
sw5_2 out
sw5_fault
sw6_1_out
swb_2_out BBoz/BbIBOA CcTYyMICHEH
AJNrOPUTM KHOIKH-CBETOIMO/IB swo_fault Chena rpynm yorasok
AJITOPUTM KHOIIKH-CBETOIUO/IbI (set_2gr _v1.s0)
(front_buttons_v1.s0) BxoaHble cHUrH. BoixoaH.cur,|
BXo/HbI€ CHIH. BbIXOH.CHTH. local_tc onl
Ted 1 Bin_1 Pa6ora/pemont TH JIC - offl
Ted 2 Bm 2 Beoa/BeiBox 1 crynenn AOCH b2 om
Led:3 Btn:3 Beog/BeiBoz 2 crynenn AOCH b3 o
Ted 4 Bin_ 4 Bgosy/BbiBoz 3 crynenn AOCH bind o3
Ted 5 B 5 Beo/BeiBog ATIBH bmns of3
Led 6 Btn_6 tcl_on ond
Led 7 Btn_7 tcl_off off4
Led 8 Btn_8 tc2_on on5
Led 9 Btn_9 tc2_off off5
Led 10 Btn 10 CurHabl JUCTaHIMOHHOTO tc3 on
Led 11 Btn_11 (Tun CHF{{Z.E?;H::;:}]CH}ICTCS{ te3_off
Led_12 Btn_12 [POEKTHBIM PELICHUEM) tcd_on
Led 13 Btn_13 tc4_off
Led 14 Btn_14 tc5_on
Led 15 Btn_15 tcS_off
Led 16 Btn_16 meml
Led 17 Btn_17 mem?2
Led 18 Btn_18 mem3
Led_19 Btn_19 memé4
Led 20 Btn_20 memS
Led 21 Btn_21
Led 22 Btn_22
Led 23 Btn_23
Led 24 Btn 24

Slueliku namsaTi
(fram_adc64.s0)
Bxozamuslie curh. BeixonH.curs|
s 01 | avar
reset 01 (error_code
s_02 out_01
reset_02 out_02
s 03 out_03
reset_03 out_04
s 04 out_05
reset_04 out_06
s 05
reset_05
s_06
reset_06

Bsox AIIBH

Bsox 3 ctynenn AOCH

Bgox 2 crynenn AOCH

Beox 1 crynenn AOCH

PaGora TH JIC

Pucynok B.3 — @yHKIIMOHAIBHO-TIOTHYECKAs CXEMA pPeAIM3al[MH IUCTAaHIIMOHHOTO YIIpaBJICHUS

D3 I1I1Ha MCKPETHBIX aITOPUTMUYECKUX CBS3EH
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Iloon. u oama

Hne. Ne 0y6n.

4

B3zam. uns.

Iloon. u oama

HUne. Ne noon.

Curnansl Camoanarsoctuku (CH)

BHeurnue KoMaH1b!

CamMo/IMarHocTHKa

ANrOpUTM CaMOJIMArHOCTHKH
tepmunana TITA-01 (tpa_sd_v2.s0)

Bxojmbie cHrH.

BBIX01H.CHTH.

Curnanmsanms

AJITOPUTM CHTHATM3ALMH TEPMHHATA
TITA-01 (tpa_sign_v2.s0)

BXojtHble CHIH. BLIXOJUH.CHIH.

Fault avar

MecTHBIH IyNLT yNpaBIeHus

CpaGarpiBanne | crynenn AOCH na oTKiIioueHHe peaktopa

Work Operation

CpabarbiBanne 2 crynenn AOCH na piinouenne BCK

Led 01 Enable_UV

CpabareiBanne 3 crynenn AOCH Ha oTKiIIOUEHHE HArPY3KH

Led 02 Alg_Fault

CpaGarbiBanne ATTBH na BKinoueHHe Harpy3ku

Led 03 Reset_Sign

v12p ) avar
I ) Tault Tepmunana TITA-01
v5 ) work Okpan "CamoauarnocTika"
v_in ) block
. const_1 const 1 8 Kpac. TeD
E‘: Ep«,m,lmulfx ||o¢‘1‘omm“m [ K:.\llflJI ; onst 2 Tix_const 1.8 JKCIIT.
M PEBBIIICHA TIOCTOSAHHAS COC KaHa const 3 Const 016 Kpac.
CH: IIpeBbiieHa MocTosSHHasi CO KaHai 3 onst 4 Tix const 9 16 scent\LED) "Tocr.coct. k.9-16"
CH: TIpeBpileHa NOCTOAHHAS COCTARIIONIAs, KaHan 4 — — Kpac.
= const_5 const_17 24 N N
CH: TIpeBbliicHa MOCTOAHHAs COCTABIIAIONIAS, KaHA!l 5 Sonst 6 Tix const 17 23 scent \LED, IMocT.cocT. k.17-24'
- — — Kpac.
const_7 const_25_32
onst 8 T—— went(LED) "Iocr.cocr. k.25-32"
Konuuectso npussizok CH Ha BxozsI const_* 3aBHcHT const_| fix_const 25 32 xpac.
OT KOJIMYECTBA 38 ICHCTBOBAHHBIX AHAJIONOBBIX KAHAJIOB const_9 const_33_40 - " "
0 senr{LED) "Tocr.cocr. k.33-40'
— Kpac.
const_11 " "
cmm_lz X mdi ke LED) Ommnbka BX.MOJYI
const_I3 n:do e "OmmG "
= HOKa BBIX.MOJYJIST
const_14 fix_mdo
const_15 fix_const_all N AN
const_16 fix_can_bus Oumbra CA
Kpac
const_17 v_12p " "
const_18 fix_vi2p )KCJ'T'(LED He nopwa +1285
— — Kpac.
const_19 v_12n " "
cuns'l_Z() ﬁX_Vlzrl ’M@ He opva -12B
= —~ Kpac.
const_21 v_5p " "
cu|191722 ﬁx7v5p enr(LED) "He topuia +5B
const_23 v_in kpac " "
<ot 33 R scenr\LED) "Heucnp. oneproka
— — Kpac.
const_25 t_cpu " "
cuml_Z() fix_t o scent (LED) "Bbic. Temi.nporr.
const_27 work_t 3. N N
const_28 over I10 B pabore
const 29 service Kpac.
const_30 ext "H3m. koudp. B/B"

CH: Oumbka moayss MDI 1

const_31

const 32

const_33

const_34

const_35

const_36

const_37

const_38

const_39

HewucnpasHocTh TepMUHAIIA

OmHbKa 3aIHCH B SUCiKy MaMsATH

Led 04 Error_Code

Hewncnpasrocts nepekmoudaresns SACI

Ted 05 VNI

Heucnpasnocts wim orcyrersue LIH

Led_06 V_IN_2

Heuncnpasnocts AOCH, ATIBH

Led 07 +12V

const_40

over_|

over_2

over_3

over_4

over_ 5

over_6

over_7

over_8

CH: Oum6ka moztysis MDO 1

mdil

mdi2

mdi3

mdi4

mdi5

mdi6

mdi7

mdi8

mdi9

mdil0

mdill

mdil2

mdil3

CH: TTpoGuiembl ¢ BHYTpeHHei mmHoiit CAN

mdol

mdo2

mdo3

mdo4

mdo5

mdo6

mdo7

mdo8

mdo9

mdol0

mdol1

mdo12

mdol3

block_const

block_over

block_mdi

block_mdo

block v

CH: M3menuach Konpurypanms B/B

can_bus

CH: YetpoiicTBo paboTaeT B OrpaHHUCHHOM PEKIME

reconfig

Bricokas TemiepaTypa npoleccopa

limit_work

CH: YcTpoiicTBo B nporiecce repesarnycka

t_cpu

BXOJIHBIX CHTHAJIOB

%
a
=
5
&
=2
3]
=
=4
<
=
=

=]

(=]

dil SB C6poc cHrHanusaimmn

in_reboot

ext2_fault

ext3_fault

D3 lllnHa ANCKPETHBIX AITOPHTMHYECKHX CBSI3€H

Ted_08 12V

Led 09 5V

Led_10 T12V_Mid

Led 11 “12V_Mid

Led 12

Y Y Y Y Y Y YY)

Ted_13

Y Y
<|<
Z|Z
‘NI—
N
Z|&

Led 14

Led 15 (sbr_sign_out

Led_16 (_CydeWidth

Led 17

Led_I8

Ted_19

Led 20

Led 21

Ted 22

Ted 23

Ted 24

Led 25

Led 26

Led 27

Ted 28

Led 29

Led 30

Led 31

Led 32

Ted 33

Led 34

Led 35

Ted 36

Led 37

Led 38

Led 39

Led 40

Led_41

Led 42

Ted 43

Ted_44

Led 45

Led 46

Led 47

Led 48

Test_Led

Reset_1

COpoc CHrHATH3ALHH

Pucynok B.4 — @yHKIIMOHAIBHO-TIOTHYECKAs CXEMa CaMOAMArHOCTUKY U curHanuzanun TITA-01

Reset 2
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Tloon. u oama

Hne. Ne 0yon.
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dil SAC1/1 Brop rpynnsl yeragox |

N-as crynens AOCH

di2 SACL/2 Babop rpynnsl ycrasok 2

dil SACL/3 Brubop rpynnsl yerasok 3

di4 SAC1/4 BuGop rpynns yerasok 4

D1 Hlnsa MMCKPETHRIX BXOJAHBIX CHIHAIOB

CTyneHs aBTOMATHKH OrPaHHYSHHA
CHIDKEHHA Hanpakenns (aosnl6_st.so)
BrogHkle cHIH. BRIX0qH CHIH.
Ua_tek ) avar
Ub_tek :j Y
Uc tek ) Y work
Ynparnenne AOCH block] PO work
AJropHTM ynpari. (yHKIHIMH block2
H IPYIMaMH YCTABOK (set_ust_v3) block3
BXo/IHBIE CHIH. BEIXO/IH.CHTH. black4
in_grl avar
En_gr2 alarm I'pynna yerasok 1 —_—
in_grl erl - rpynnal
in_grd ar2 [pymna ycrasox % " rpynnal |
p— =3 I'pymna yerasok 3 I'P\'ITT
p— o I'pymma yerasox 4 l'P!f'“T
w3 onl
swd offl
swh on2
swh off2
sw7 on3
swi off3
swo ond
swlD offd
swll on3
swl2 off5
onfy
offty
on7
off7
on®
off8
on9
off9
onll
offl10
onll
offl 1
onl2
off12

PucyHok B.5 — @yHKIIMOHAIBHO-TIOTUYECKAs] CXEMA PEAIN3ALUN YIIPABICHUS IpyIIIaMu

YCTaBOK

3M
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Tloon. u oama

Une. Ne oyon.

o

Bzam. uns.

Tloon. u oama

HUne. Ne noon.

[Tpunoxenue I

(oOs3aTenpHOR)

[TporpamMMHas peanuzaius BCIIOMOTaTeNIbHBIX aITOPUTMOB

AI'II'DpHTM EBOA A NYCKOBLIX CMrHanoe ot 2-x 3aMepoE W

POPMUPOEAHUA O4HOM0 BEIXOAHOTO CUTHANA No cxeme “l1" ¢ yueToMm pemoHTa UMK HeMCNpaBHOCTEl 0AHOTO W3 AEYX 3aMepoB

CpabatwieaHue 1-ro nyckoBoro oprava

o1

&

51
SEL

PO 1

TH1 B pemonTe
(o7 kntoua wam anr. KUH TH1 esx. Umin_all)
[B] rem_tn1

D2

Hewcnp. yeneil Hanp. TH1 1

—

R TRIG
CLK @

(oT anr. KLH TH1 eeix. block)
[B] block_kcn1 F——

CpabateiBaHwe 2-ro nyckoBoro oprava

Myck ecuwnnorpada

I T T 5]

BuixogHoi curkan

D4

S2
SEL

Bl _Po2 |}
THZ B pemoHTe
(o7 knoua wnw anr. KLUH TH2 Bee:. Umin_all)
[B] rem_tn2

Hewcnp. yenei Hanp. TH2 1
(o7 anr KLUH TH2 Beix. block)

[B] =1

[B] block_kcn2 —

(v 8

Pucynoxk I'.1 — Anroputm «BBOA cUTHAJIOB IyCKOBBIX OPraHOB OT JIBYX 3aMepoBy» (in2_ outl)

3M

Jlucm|  Ne ooxym. Ioon. |Hdama
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Jluct peructpaunu U3MEHEHHN
Howmepa muctoB (cTpanuir) Beero Bxomsi-
Howmep - JIUCTOB Ne i No Iox-
3ame comnpo- [Hara
U3M. Msmenen- HeH- HoBbIx AHHYJIHPO- | (crpammu) | JOKyMeHTa BOIHT IHCh
HBIX BaHHBIX B JIOKYM. :
HBIX JOKYM.
1 125 - - - 25 - - O
2 7,24 . . . 26 . . 0216(2)?
3
g
S
&S]
3
<
3
=
g
S
%
g
X
)
=
S
S
Q
3
g
S
&S]
3
<
3
=
s
S
S
= Jlucm
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PexomMeHaanmm no BHIOOPY YCTABOK

ABTOMATHKHU OTPAHUYECHUA CHIKeHUs HanpsikeHus (AOCH)

I1IbKM.421445.026 PP4.02
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Hacrosimue pexomenaanuu pacmpoctpansiercs Ha padpadoranabie OOO "Tlpocodr-Cucremsr”

aNropUTMBI, peanusytomue pynkuno AOCH.

HUAU A.

B HACTOAIMUX PCKOMCHAAUAX ITPUHATHI CJICAYIOIIUC YCIIOBHBIC 0003HaYCHHS U COKpalllCHUs:

AOCH — aBTOMAaTHKa OIPAHUYCHMUS CHIKCHUS HAIIPSKCHHUS,
AIIBH — aBTOMAaTHKa IOBTOPHOTO BKJIIOYEHUS HArPY3KHU;
HT/ — HOPMATUBHO-TEXHUYECKAs JOKYMEHTALIUA;

KIIH — (YHKIUST KOHTPOJISI LIEeTe HalpsKeHHUS;

ITA — IIPOTUBOABApUITHAs ABTOMATHKA;

P3A — pelieliHas 3aluTa U aBTOMAaTHKa;

TH — BBICOKOBOJITHBIN M3MEpPUTENbHBIN TpaHc(HOpMaTOp HAMIPSHKEHHUS,
ClI — cUCTEMa IIIHH;

1CII — IIepBasl CUCTEMA LIUH;

2CII — BTOpasi CUCTEMA 11IMH;

299C — 3JIEKTPOIHEpreTudecKas CHCTEMA.

IIpoune cokpareHus IpUBEACHBI AAJIEE 110 TEKCTY.

HepequL AOKYMCHTOB, Ha KOTOPLIC CChIIACTCSA HACTOAIICC OIMMCAHUC, HpI/IBe,Z[éH B ITPUJTIOKC-
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1 Hasunauenue

Pexomenamuu npeHasHaueHb! JUTsl IPaBHIILHOTO BbIOOpa yctaBok aBToMaTk AOCH.

ABTOMaTHKa OIpaHUYEHMS CHI)KEHUSI HANPSDKEHUST MpeJHa3HA4YeHa /s IPEA0TBpAlleHUs He-
JOIMYCTUMOTO IO YCIOBHUSM YCTOWYMBOCTH T'€HEPUPYIOIIETo 000pyIOBaHUS U SHEPrONPUHUMAIOIINX
YCTaHOBOK MOTPEOUTENEH IMEKTPHUUECKON SHEPTUN CHIDKEHUS HanpshkeHus [1].

PekoMeHanun SBIAIOTCA JONOJHEHMEM K TEXHMYECKUM omnucaHusM aBromMatuku AOCH,
KIIH [2, 3]. PekomeHnnanuu coCcTaBiIeHbl C y4ETOM OIbITa AKcIuTyaTauuu ycrpoiicts MKIIA, B cocra-
B€ KOTOPBIX peann3oBbiBauCh GyHkuuu [TA.

2 OO01111e HoJI0KEHUS

2.1 O6muii MoIX0/ K BEIOOPY YCTaBOK

VYcTaBku B alropuTMax MOKHO YCJIOBHO pa3/IeiMTh Ha JBa BHUJA — PEKUMHBIE M 3aBOJICKUE.
PexxrMHBIE yCTaBKM MOKHO BBIOpATh WIJIM pPAacCUUTATh MO OINPENENICHHOW METOJMKE MJIM C MCIIOJIB30-
BAHHWEM CIELMAIBHOM IIPOrpaMMbl, OCHOBBIBAsICb Ha KOHKPETHOW MOJENINM 3HEPrOCUCTEMBI M 3Had
PEKUMBI, B KOTOPBIX MOXET 3Ta MOJENb (PyHKIMOHUpOBaTh. Takke pPEXHMHBIE YCTaBKA MOKHO
paccunuTaTh Ha OCHOBE PE3Yy/IbTATOB pacueTa YCTAaHOBMBILErocs WM IepexonHoro pexuma 99C (B
pacueT J0JKEH ITPOM3BOJIUTCS C UCHOJB30BAHUEM akTyanbHOU Moaenu DOC BO BceX peKHMMax, Oro-
BopeHHbIX B HT/I). Bo3MOXXHOCTb paccUMTHIBATH PEKMMHBIE YCTABKH, KaK IIPaBUJIO UMEET CUCTEM-
HBIW OIIEepaTop.

3aBOJICKHE YCTaBKH, 3TO YCTaBKH, KOTOPHIE MOTYT UMETH TOJIbKO aJIFOPUTMBbI IIPOU3BOAUTENS,
3aBOJICKHME YCTaBKU NMPUMEHSIOTCS UCXO/IS U3 CHEUM(UKU BBITYCKAaeMbIX YCTPOUCTB MIIM HAKOTIJICHHO-
IO ONbITA AKCIUTyaTallMH BBITYCKAEMBIX YCTPOUCTB. Bo3MOXHOCTEH M CpeAcTB A pacdyera U BHIOOpa
3aBOJICKMX YCTAaBOK CHCTEMHBIH ONEpaTop MOXKET HE UMEeTh. B JaHHBIX peKOMEHAAIusaX M0 BBIOOPY
yCTaBOK, OyJIeT pacCMOTPEH BBIOOP 3aBOJICKUX YCTABOK.

3a cuer npumenenuss B MKIIA npunuuna pa3oueHust ¢yHKUUU (MM aBTOMAaTHUKU) HA He-
CKOJIBKO COCTaBJISIIOLINX YaCTeH, KaXkaas U3 KOTOPHIX pealn3yeTcs OTAECIBbHBIM aJrOPUTMOM, KOJIUYE-
cTBO anroputmoB i peanuszanuu AOCH He sBisieTcst mocTosiHHbIM. OJHAKO 3a CYET MUCIOJIb30BaHUS
JITOPUTMOB, KXJIBI U3 KOTOPBIX BBIMOJIHAET HEKYIO ONPEACICHHYIO (YHKIIHIO, MOKHO TOCTPOUTH
MHOTOCTYIEHYATyl0 aBTOMATHKY, YTO MO3BOJISET AJalTHPOBaTh 0A30BYIO pealM3aldi0 aBTOMATHUKU
MO/l YCJIOBUS KOHKPETHOTO 3HEProo0ObEKTa WIM 3a/aHUH, CBS3aHHBIX C W3MEHEHHMEM IPOEKTHBIX
pemennii. Moaudukanum CoOCTaBIISIONINX AITOPUTMOB IIPH 3TOM He TpeOyercs. B 3Toit cBs3u Oyner
JOCTaTO4YHO OYJIET paCCMOTPETh AITOPUTMBI BCEX BEPCHil, KOTOPBIE MOTYT UMEIOT YCTaBKH M KOTOpBIE
Moryt Bxoautb B coctaB AOCH Bepcun /14.02.

AptomaTtuka AOCH Bepcuu [14.02 cocTOUT U3 aIrOPUTMOB CIIEYIOIINX BEPCUIA:
— aosnl6_st, anropurm ctynenu AOCH;

— apvnl6_st, anroput™ crynenu AIIBH;

— kenl5 4, anroputM KOHTPOJISL OTCYTCTBUSL U HECUMMETPHUH HAIIPSKEHUH;

— in2_outl, anroput™ "BBoJ MyCKOBBIX CUTHAJIOB OT ABYX TH".

KonnuecTBo anroputMoB Ais peanu3anuu KOHKpeTHo# aBromatuku AOITY mMoxkeT MeHsAThCH,
HampuMep MOXeT ObITh Heckosbko cryreneil AOCH, nBa anroputMa KOHTPOJIS IIeTIel HapsHKeHUs Ha
1CHI n na 2CI1I, ogHako BEpCUM aJTOPUTMOB IIPHU ATOM HE JI0JKHBI MEHATHCS.

Ilepen Bbmadeld ycTaBOK HEOOXOIMMO COCTaBUTh WJIM UMETh CXEMY MPUBSI30K aJrOPUTMOB.
IIpumep cxeM MPUBSA30K aIrOPUTMOB IIPUBOAUTCS B TEXHUUECKUX onucaHusax aBromatuku AOCH [2].
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2.2 [TapaMeTpsl yCTaBOK

B Gnanke YCTaBOK MOXKHO YKa3bIBaTh YCTABKH KaK B IICPBUYHBIX, TdK U BO BTOPHUYHBIX BCJIN-
ynHax. B AITOpUTMAX YCTABKU YCTAHABJIIMBAIOTCA BO BTOPUYHBIX BCIIMYHWHAX.

B pyxoBoacTBe 110 3kcmtyatanuu [4] yka3zaHsl CIEAYOLUE NapaMeTphl 3alaHUsl YCTaBOK allro-
putmoB IIA:

- IIpeJien AOMYCKaeMO! IPUBEIEHHOM MTOTPELIHOCTH U3MEPEHUS HAIIPSKEHUN U TOKOB — HE
6oimee 0,4 %;

- TIpeen JOMyCcKaeMoi abCOIIOTHON MOTPEUTHOCTH U3MEPEHHS YaCTOThI IIEPEMEHHOTO TO-
ka — ue 6oiee 0,02 I'm;

- JMAaIa3oH 3a/laHusl yCTaBOK BO BTOPUUHBIX BenMuMHax: no Hampspkeruto (0-200) B, mo
ToKy (0-200) A, o conportusnenunto (0-20000) Om; nmo momnoctu (0-40000) Br;

- LIar 3aJaHKs yCTaBOK aHAJIOTOBHIX BEJIUYMH — He MeHee 10 eunuIbl usMepenns;

- IMaNa3oH 3aJaHus YCTaBOK 1o BpeMenH — ot 0 o 2-10° c.

- LIar 3aJaHus yCTaBOK 10 BpeMeHHU — He MeHee 8-107 ¢.

B naHHBIX pexoMeHIanMsX OyqyT yKa3aHbl BO3MOXKHbIE 3HAYEHHs YCTaBOK, KOTOpbIE OYyIyT
OTIPENENATHCS 11eN1eCO00Pa3HOCTHIO JUII KOHKPETHOTO alrOpUTMa, a HE BO3MOXHBIMH BEJITMUYMHAMH,
yKa3aHHbIMM B PO 11 ycTpolicTBa B LIETIOM.

3 Bei6op ycTaBoK airoputmMoB, u3 cocraa AOCH
3.1 YcraBku crynean AOCH (Bepcus aosnl6_st). AITOpUTM UMEET CIEAYIOLIUE YCTABKU:

3.1.1 YcraBka U Y ycraHaBnuBaeT BEIMUMHY JEHCTBYIOLIETO HANPSDKEHUS, IPU KOTOPOM
MPOUCXOIUT MYCK M MOcienyoliee cpabaTblBaHUE CTYNEHH. YCTaBKa IO HAIMPSDKEHUIO B CTYICHH
AOCH noykHa COOTHOCUTCSI C MUHUMAJIbHO-I0ITYCTUMBIMU U aBapUHHO-IOMYCTUMBIMU HAIPSDKEHU-
MM B y3J1aX C MOILIHBIMHU 3JIEKTPOABUTATEISIMU WM BBICOKOW JIOJIEH AJIEKTPOIBUraTENIbHOM HArpy3KHu.
MuHUMaNbHO-A0NYCTUMBIE U aBapUMHO-IO0IYCTUMBIE HAIIPSDKEHUS ONPEAEIAIOTCS KPUTHUECKUM I10
YCTOMYMBOCTH HAIIPSDKEHUEM B TOM XK€ Y3JI€, KOTOPOE COOTBETCTBYET I'PAHMIIE CTATUYECKON YCTOWUH-
BOCTH 37eKTpoaBurareneil. Kpurnueckoe HanpsbkeHue B y3nax Harpysku 110 kB u Beiue npu orcyr-
cTBUM OoJiee TOUHBIX JAHHBIX cieayeT npuHuMarb paBHbIM 0,7-Unom, rae UHOM — HOMHHalIbHOE
HaIpsDKEHHUE B PACCMAaTPUBAEMOM Y3JI€ HArpy3KU IIPU HOPMAJIBHOM PEXUME 3HEPTOCUCTEMBI.

CornacHo [5] ycraBku no HanpsbkeHnto AOCH nomkHBI BBICTaBIATHCS B quana3oHe ot 0,7 1o
0,95 UnoM. YcraBka U_Y 3aBucut ot HanpasieHnus aeiictBus ctynenu AOCH. CornachHo [2] neit-
ctBue aBromatnku AOCH HampaBiiseTcss moclieoBaTeNbHO Ha OTKIIIOUEHHE PEAKTOpPa, BKIIOUYCHHE
BCK u oTkiroueHue Harpy3ku. YCTaBKu 10 HampsbkeHuto B cryneHsx AOCH, B 3aBucumoctu OT
HaIpaBJIEHUs JEHCTBUS, MOXKHO 3a1aTh B Auanasone ot 0,95 no 0,7 UnoM, HanpuMmep: 171 CTYIIEHU Ha
otkimoueHue peakropa — 0,9 Unom, s crynenu Ha BkiatodeHne bCK — 0,8 Unom, st crynenu Ha
otknroueHue Harpy3ku — 0,7 Unom. Bo3morkeH BapuaHT, korjaa Bo Bcex cryneHsx AOCH BbicTaBis-
€TCsl YCTaBKa 110 HANPSKEHUIO OJJTHON BEJIMYUHBI, HO C pa3HbIMM YCTaBKaMH 110 BPEMEHH.

3.1.2 YcraBka U_block ycranaBnuBaer BeIMYMHY JE€HCTBYIOIIETO HANPSKEHUS, IPH KOTOPOM
MPOUCXOIUT OJOKHUPOBKA MycKa CTyNneHH. /laHHas ycTaBKa MO3BOJISIET OTCTPOUTHCS OT JIOKHBIX cpada-
TeiBaHuil ctyneHn AOCH npu HencnpaBHOCTSIX BO BTOpUYHbIX Lenax TH. Pacuer yctaBku ocyiiecTs-
nsiercss aHanoruyHo ycraBke U min B myHkre 3.3.1. YcraBka U block nomkna ObITh MEHbIIE yeM
ycraBka U Y B crynenn AOCH. [{ns otcrpoiiku oT HaBeaeHHBIX nmoMex ycraBky U block pexomen-
nyercst BBICTaBUTh paBHOU 0,2 UHOM.

3.1.3 VcraBka T st ycTaHaBiIMBaeT AJUTEIBHOCTb HEAONMYCTUMOTO CHM)KEHHS HAIpsKEHUS,
MoCJie OTCYeTa KOTOPOil MpoucXoauT cpabarbiBanue cryneHu. Tak kak pabora AOCH npeanasHaueHa

11t paboThI B ocneaBapuitHoM pexume, To AOCH nomkHa ObITh OTCTpOeHa OT paboTs! 3amut, AlIB,
ABP.

3.1.4 YcraBka T reset ycTaHaBiaMBaeT BPEeMEHHOM BO3BpaT cryneHH. CUrHanm cpaOaThIBaHUS
IIYCKOBBIX OpPIaHOB yIEp:KMBaeTcs Ha BpeMs 1 reset mpu UX OTIyCKaHMH. BpeMeHHON BO3BpaT, NOI-

5
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Jep>KUBAET OTCUET BBIJCP)KKH BPEMEHHU Ha cpabaTbIBaHHE MPU KOJICOAHUSAX HANpPSHKEHUS Ha IpaHUILEe
YCTaBKH 10 HAIPsLKEHUIO. BpeMEeHHON BO3BpaT MCIOJIB3YETCs Ul OTCTPOMKH OT DJIEKTPOMEXaHHYE-
CKUX M DJIEKTPOMAarHUTHBIX IPOLECCOB NPU KOPOTKUX 3aMbIKaHUAX U JeiictBuu P3A Ha mapannens-
HbIX 1iu cMexHbIX JIDIL. [Ipu ycranoske T reset=0, koa¢duirieHT Bo3Bpara o ypoBHIO COCTaBUT HE
menee 0,99.

ITpu BeIGOpE ycTaBku T reset HEOOXOIUMO YUUTHIBAThH €€ BIMSIHUE HA CpadAThIBAaHUS CTYIIEHU
npu KonebaHusx Toka. Tak eciu cOpoc myckoBoro oprana cryneHn AOCH npouzoitnér no toro, kak
3JIEMEHT Habopa BpeMEeHM cpalaThIBaHUS CTYNEHH OTCUMTACT YCTAHOBIJICHHYIO BbIIEpkKKY T st, To K
HaOpaHHOH BBIIEPKKE BPEMEHU HEOOX0MMO N00aBUTh BenuuuHy T reset, KOTOpPO MOXKET OKa3aThCs
JOCTaTOYHOM a7st cpabarbiBaHus ctyneHu. [Ipu paborte ctynenu 6e3 cOpocoB myckoBoro oprana (6e3
KoJIe0aHU TOKa Ha I'paHMIIe YCTaBKH) 32 BpPEMsl OTCUETa BBIIEPKKU BpeMeHH Ha cpabateiBanue T st,
ycraBka T reset Ha OoTCUeT BbIIEPKKU T St BIUSHUSA HE OKA3bIBAECT.

3.1.5 YcraBka T out ycraHaBiuMBaeT JJIMTENbHOCTh CUTHasla Ha BbixoJe Y cryneHun AOCH.
Ecnun Ha BbIXOA Y IIPUBA3BIBACTCS PEIe YIPABIIAIOLIErO BO3AEHCTBUS, TO yCTaBKa 1 out ompenenur
JUIMTEJIBHOCTD 3aMbIKAHUSI KOHTAKTOB PEJI€ U COOTBETCTBEHHO JIMUTEIBHOCTD YIIPABIIAIOLIErO BO3JEH-
ctBus (YB). YcraBka T out ycraHaBiMBaeT AMUTENBHOCTh CUrHaja Ha Bbixoje Y cryneHun AOCUY.
Ecnun Ha BbIXOA Y IIPUBA3BIBACTCS peEIe YIPABIIAIOLIErO BO3AEHCTBUS, TO ycTaBka 1 out ompenenur
JUIMTEJIBHOCTD 3aMBIKAHUSI KOHTAKTOB PEJI€ U COOTBETCTBEHHO UIMUTEIBLHOCTD YIIPABIIAIOLIErO BO3JEH-
ctBus (YB). [lns Beigaun YB BeIOMpaeTcsi 3Ha4Y€HUE, JOCTATOYHOE JJIsi OTKIFOUYCHHS BBIKIIOYATEIs
WM peann3ali KOMaH/bl Ha OTKIIOYEHHE HAarpy3KH.

B tabauue 3.1 npuBeneHbl BO3MOXKHBIE M PEKOMEHIyeMble 3HAUYCHHsI OTIMCAHHBIX B pa3zzaene 3.2
YCTaBOK.

Tabnuma 3.1 Ycrasku crynnenn AOCH (Bepcust aosnl6_st)

Bo3MoxkHbIe Ennnuia
VYcraBka O6o3HaueHue Pexomenyemble 3HaueHUs
3HaueHue U3MEPEHUs
VYcraBka Ha cpabaThl-
ot 0
BaHUE CTYIICHHU I10 Uy 110 200 B (da3n.) peKHUMHasl yCTaBKa
HaNPsHKCHUIO
YcraBka OIOKUPOBKU 0T 0
CTYIIEHH MO HATpsKe- U block 110 200 B (da3n.) 0,2 ot Unom
HUIO
Briaepaxka BpeMeH! ot 0
CTYIIEHU Ha cpadaThI- T st no 2-10° CexyHibl PEOKUMHAsI yCTaBKa
BaHUE
Brinepxka BpeMenu or 0 He Oomnee 5% ot BemmuuHbl T_st.
IIyCKOBBIX OPraHOB Ha T reset 10 0,05 T st | CexkyHapl |MuHuMabHas PeKOMEHIyeMast
BO3BpAT Bemmunna — 0,1 cex.
JIMATENHLHOCTD BBIXOI- T out ot 0,1 CexyHibl 0,5-0,8
HOTO CUT'HAJIA CTYIICHU - 1o 2-10°

[Mpumeuanus. 1 — B ycTpoiicTBe yCTAaBKHU BbICTABJISIIOTCS BO BTOPHYHBIX 3HAYEHUAX

3.2 YcraBku crynenu AIIBH (Bepcus aosnl6_st). ATrOpuT™M UMEET CIEIYIOLIUE YCTABKU:

3.2.1 YcraBka U Y ycraHaBnuBaeT BEIMUMHY JEHCTBYIOLIETO HANPSDKEHUS, IPU KOTOPOM
MPOUCXOIUT MYCK M MOcienyoliee cpabarblBaHUE CTYNEHH. YCTaBKa IO HAIMPSDKEHUIO B CTYICHH
AIIBH nomxHa COOTHOCUTCS C IOITYCTUMBIM pabOuUM HaNpsKEHHUEM B y3JI€ U C yCTaBKaMu cpadaThl-
BAaHHUA IO HAIPSDKEHUIO, KOTOpble BhicTaBieHbl B cTyneHsax AOCH. CornacHo [S] ycTaBku 1O Hampsi-
xeHnto AOCH noskHbl BeicTaBiAThea B auanasone oT 0,8 no 1,0 Unom. YceraBka U Y B crynenu
AIIBH nomxna ObiTh 60sbie yem ycraBka U Y B crynenn AOCH.
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3.2.2 YcraBka T st ycTaHaBIMBAET AJIUTENBHOCTh BOCCTAHOBIIEHUSI HAIIPSKEHMUSL, ITOCIIE OTCUE-
Ta KOTOPOH MPOMCXOIUT CpabaThIBaHHE CTYyNEHH. BenMunHy yCTaBKM MOXKHO BBIOMpATh TaKXKe Kak
ycraBky T st quisa crynenn AOCH.

3.2.3 YcraBka T reset ycTaHaBiaMBaeT BPEeMEHHON BO3BpaT cryneHH. CUrHanm cpaOaThIBaHUS
IIYCKOBBIX OPIaHOB yIEp:KMBaeTcs Ha BpeMs 1 reset mpu UX OTIyCKaHUH. BpeMeHHON BO3Bpar, NOI-
Jep>KUBAET OTCUET BBIJCP)KKH BPEMEHHU Ha cpabaTbIBaHHE MPU KOJCOAHUSAX HANpPSHKEHUsS Ha IpaHULEe
ycTaBku no HampspkeHuto. [Ipu ycranoske T reset=0, koadduumeHT Bo3BpaTa 1o ypoBHIO COCTaBHUT
He MeHee 0,99.

ITpu BeIGOpe ycTaBku T reset HEOOXOIMMO YUUTHIBAThH €€ BIMSHUE HA CpadAThIBAaHUS CTYIIEHU
npu KonebaHusx Toka. Tak eciu cOpoc myckoBoro oprana cryneHun AIIBH nmpouzoitnér no toro, xak
3JIEMEHT Habopa BpeMEHM cpalaThIBaHUS CTYIEHH OTCUMTACT YCTAHOBJICHHYIO BbIIEpkKKY T st, To K
HaOpaHHOH BBIEPKKE BPEMEHU HEOOX0MMO N00aBUTh BenuunHy T reset, KOTOpO MOXKET OKa3aThCs
JOCTaTOYHOM a7si cpabarbiBaHus ctynenu. [Ipu paborte ctynenu 6e3 cOpocoB myckoBoro oprana (6e3
KoJIe0aHM TOKa Ha I'paHMIIe YCTaBKH) 3a BpPEMsl OTCUETa BBIIEPKKM BpeMeHH Ha cpabateiBanue T st,
ycraBka T reset Ha oTCUeT BbIIEPKKU T St BIUSHUSA HE OKA3bIBAECT.

3.2.4 YcraBka T out ycTaHaBiMBaeT JJIMTENbHOCTh CUTHaJa Ha BbIxoJe Y crynenu AIIBH.
Ecnun Ha BbIXOA Y IIPUBA3BIBACTCS pEIe YIPABIIAIOLIErO BO3JAEHCTBUS, TO yCTaBka 1 out ompenenur
JUINTEJIBHOCTD 3aMbBIKAHUSI KOHTAKTOB PEJI€ U COOTBETCTBEHHO JIMUTEIBLHOCTD YIIPABIIAIOLIErO BO3JEH-
ctBust (YB). YcraBka T out ycraHaBiMBaeT AMUTENBHOCTh CUrHaja Ha Bbixoje Y cryneHu AOCUY.
Ecnun Ha BbIXOA Y IIPUBA3BIBACTCS PEIe YIPABIIAIOLIErO BO3AEHCTBUS, TO yCTaBKa 1 out ompenenur
JUINTEJIBHOCTD 3aMBIKAHUSI KOHTAKTOB PEJI€ U COOTBETCTBEHHO JIMUTEIBLHOCTD YIIPABIIAIOLIErO BO3JEH-
ctBusi (YB). [Ins Beigaun YB BeiOMpaeTcsi 3HaUY€HUE, JOCTATOYHOE Il OTKIFOUYCHHS BBIKIIOYATEIsS
VI peann3ali KOMaH/bl Ha OTKIIOYEHHE Harpy3KH.

B Tabauue 3.2 npuBeneHbl BO3MOXKHBIE M PEKOMEHIyeMble 3HAUYCHHsI OTIMCAHHBIX B paszzaene 3.2
YCTaBOK.

Tabmuma 3.2 Ycrasku crynenu AIIBH (Bepcust apvnl6_st)

Bo3MoxkHbIe Ennnuia
VYcraBka O6o03HaueHne Pexomenyemble 3HaueHUs
3HaueHue U3MEPEHUs
VYcraBka Ha cpabaThl-
or 0
BAaHUE CTYIEHU T10 Uy 0200 B (da3n.) PeKMMHAas yCTaBKa
HaNPSHKCHUIO g
Briaepxka BpeMeH! ot 0
CTYIIEHU Ha cpadaThl- T st no 2-10° CexyHibl PEOKUMHAsI yCTaBKa
BaHUE
Breinepikka BpeMmenu ot 0 He Gonee 5% ot Benmuuunbl T _st.
IIYCKOBBIX OPraHOB Ha T reset 10 0,05 T st | CexkyHapl |MuHuMaIbHAs PEKOMEHIyeMast
BO3BpAT Bemmunna — 0,1 cex.
JIMATENHLHOCTD BBIXOI- T out ot 0,1 CexyHibl 0,5-0,8
HOTO CUT'HAJIA CTYIICHU - 1o 2-10°
IIpumeuanus. 1 — B yCTPOMCTBE YCTABKH BbICTABJSIIOTCH BO BTOPHYHBIX 3HAYCHUAX

3.3 VYcraBku airoputMa KOHTPOJISI OTCYTCTBHS M HECUMMETPUM HaNpsDKEeHUM (Bepcus
kenl5 4).
AJNTOpUTM HMEET CIIEAYIOUIUE YCTaBKHU.

3.3.1 YcraBka U_min onpenensieT ypoBeHb Mo TpeM (a3aM HaIpsDKEHHsI, HUXKE KOTOPOTo Mpo-
UCXOJUT BblJaya CUTHAJIU3ALMU OTCYTCTBUS LiETIeH HanpshKeHWs. MHHMMalbHOE BO3MOKHOE 3Hade-
HUe ycTaBku cocrtaBisier 0 B, mpu koTopom mo cyTu ycraBka OyAeT BbIBeAeHa W3 paboTsl. Makcu-
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MasbHOE IIeniecooOpa3Hoe 3HadeHue ycraBku cocrasiser 0,8 ot UnoM. Ecim yctaHOBHTH 3HaueHHE
U_min 6omee 0,9 or UHOM, TO alrOpUTM NEPEHAET B COCTOSIHUE MOCTOSTHHOTO cpadaThIBaHUSL.

ITpu BBIOOpE 3HaueHHss U _min HEOOXOIMMO OPUEHTHPOBATHCSA HA (DPUKCAIMIO MOTEPU HAIpS-
JKEHUH 110 IIEPBUYHON CTOPOHE, TaK KaK B 3TOM ciydae 1o [{H Bo3MOxkHO HaBeIeHNEe MaKCUMAIILHOTO
YPOBHsI TIOMEX MPOMBIIIJICHHON YacTOThI, KOTOpblE MOTYT OKa3aThcs BbIme ycrtaBku U min. Jlns
YCTaHOBJICHHSI BEJIMYMHBI ITOMEX HEOOXOJMMO MOJIyYHTh JAHHBIE U3 MPOEKTHOIO HCCIEIO0BAHMS, B
KOTOPOM JIOJDKHO OBITh ONPEIETICHO OCTATOYHOE HAIpPSDKEHHE Ha BTOPUYHOM OOMOTKE MPHU OTKIIO-
yeHHOM TH. Ilpu OTCYTCTBMM NPOEKTHBIX JAaHHBIX, BEIMUYMHY NOMEX MOKHO OIPENEIUTH IyTEM
U3MEpPEHUs] OCTaTOYHOTO HANpPSsUKEHHs Ha BXOJHOM KJIEMMHHUKE IO LIENSAM HAINpsOKEHUS yCTpoMcTBa
ITA. JlomkHbl OBITH CHATHI BCE TPH NMPEIOXPAHUTENS WM OTKIIOYEH aBTOMATHUECKUI BBIKIIOYATENb
10 BTOPUYHBIM LIETISIM HAPSHKEHUS «3BE3BI» U «PA30MKHYTOTO TPEYroJbHUKa» n3mepuresnsHoro TH.
IIpu OTCYTCTBMM NPOEKTHBIX JAHHBIX U HEBO3MOXHOCTH IIPOM3BECTU 3aMEPHI OCTATOYHOI'O HampsKe-
HUs (HampuMmep kabenu u3meputensHoro TH emie e 3aBenu Ha mkad ITA; na moment Hanagku TH
HaXOJUTCsS IOJ HaINpsHDKEHHEM; aBTOMAaTUYECKUM BBIKJIIOYATENIh BTOPUYHBIX ILIEMEH HEBO3MOXKHO
OTKJIIOYHTD, T.K. K 3TUM IIETISIM NOIKII0OUeHB! yeTpoiicTBa P3A, Haxopsmuecs B paboTe) mpeiaraercs
3HaueHUE BBIOpATh U3 quana3ona (1)

Un< U_min < Umun.pas. (H

rne, Un — BO3MOXKHBINA ypOBEHb IMOMEX, HABEJICHHBIX Ha pabouue LenH HaNpsHKEHHs MPH OT-
kmoueHHoM TH u mpu cymecTByromeil 371eKTpOMarHUTHOM oOcTaHOBKe Ha 3Heprooowekte. Ilpum
orcyrctBun gaHHbix Un=0,17 - Unom.ocn= 9,86 B;

Uwmmn.pas. — MUHEMaNIbHOE (hazHOe pabouee Hampspkenue. [Ipu orcyrerBun gaHHbIX Umpnpas, =
0,7 Unom.ocu. = 0,7 - 58 = 40,6 B.

Uthom.ocn. — HOMHHAIBHOE (Pa3HOE HAMPsDKEHKE 10 OCHOBHOM 00MoTKe TH (11emsm «3Be3abi»).

Onpenenum nonycTuMbli auana3oH yctaBkd U_min = (10 — 40) B.
IIpu OTCYTCTBUY JaHHBIX PEKOMEHYETCS YCTaHOBUTH paBHOM 10 B.

3.3.2 YcraBka U2 max ycTaHaBIMBAaeT YpPOBEHb HECUMMETPHUH, IPU KOTOPOM IPOUCXOAUT BbI-
Jlaya CUTHAU3allMi HEUCIIPAaBHOCTH Lieneil HanpsokeHus. Bennunny U2 max MOXHO BbIOpaTh Onm3-
KyI0 K BETMYMHE HECUMMETPHH, BOSHUKAIOLIEH Mpu oOpbIBe (a3sHOTo MpoBojaa. MUHUMAIBHOE 1IeJie-
coobOpa3HOe 3HaUYeHUe yCTaBKH cocTaBiisieT 1 B — 310 3nauenue U2, KOTOpOe MOXKET MOSIBUTHCS NPU
HE3HAYUTEIILHOM HECUMMETPUU HANPsLKEHU. MakcUMalbHOE BO3MOYKHOE 3HAYCHUE YCTaBKHU COCTaB-
nset 200 B — a0 BepxHuii npenes u3MepeHus kaHanos HanpspkeHud. [lpu Bennuune 200 B, ycraBka
U2 max mo cyru Oyner BbIBeAeHa M3 paboThl. BriOupaercst cormacHo m. 9.2 [3], pekomeHayeTcs
yCTaHOBUTH paBHOH 15 B.

3.3.3 YcraBka U0 _max ycTaHaBIMBAEeT ypOBEHb HECUMMETPUU IPU KOTOPOM IPOUCXOIUT BbI-
Jlaya CUTHAIM3AlMK HEUCIIPABHOCTH Iierneil HanpsbkeHus. Ha curnan GIOKMpOBKU JaHHAsl yCTaBKa HE
BbIBe/IcHa. MUHHMMAalIbHOE BO3MOKHOE 3HAaU€HUE ycTaBKU cocrtaBiiger 1 B — 310 3nauenune UO, koto-
pO€ MOKET MOSIBUTHCS NPU HE3HAUUTEIIBHON HECUMMETPUHN HANPSHKEHUH. MaKkcHMalbHOE BO3MOKHOE
3HaueHue yctaBku coctasisieT 200 B — 310 BepxHuii mpenen u3MepeHus: KaHaioB HanpspkeHus. [lpu
BennuuHe 200 B, ycraBka UO_max no cyru OyneT BbiBeneHa U3 paboThl. BeiOupaeTcst aHaIOruuHoO 1I.
9.3 [3], pexomeH1yeTcsl yCTaHOBUTH paBHOM 15 B.

3.3.4 YcraBka T block onpeznensier 3aiep>KKy MO BpEMEHM Ha BbIJjauy CUTHaia OJOKHUPOBKH.
Tak kak crynenu AOCH uMeroT cBOIO YCTaBKy Ha OJOKMPOBKY MpPU MCUE3HOBEHHH HAIPSDKEHUM, a
ctyneds AIIBH 310 aBTOMaTnka neiicTBME KOTOPOU CBSI3aHO C MOBBIIIEHUEM HANPSDKEHUs, TO ajiro-
pUTMa KOHTPOJISL OTCYTCTBHSI M HECUMMETPHH HANpsOKEHUH He JAedcTByeT Ha OnokupoBky AOCH,
AIIBH. Brinepxky Bpemenu T block moxHO ycTranaBnuBaTh paBHO# ycraBke T led.

3.3.5 YcraBka T ret ompenenseT 3aepKy MO BpEMEHH Ha BO3BPAT CUTHaIA OJOKUPOBKH HpU
BOCCTAHOBJICHHH HanpsbkeHuil. Ber6op ycraBku cm. B 1. 9.5 [3].
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3.3.6 YcraBka T led ompenensier 3aaepkKKy IO BpPEMEHH Ha BbIady CUTHAJIU3AIMH O HEHC-
MIPAaBHOCTH IieTiel HanpshkeHus. Beibop ycraBku cm. B 1. 9.6 [3].

Tabnuua 3.3 YcraBku anropuTMa KOHTPOJISI OTCYTCTBUS U HECUMMETPUH HANIPSKEHUN (Bepcust

kenl5 4)
Veraska O603HAYCHHC Bosmoxnsle | Enununa us- Pexomennyembie
3HAYCHUs MEpEHUs 3HAYCHUs
Hanpsioxenue cpaba-
TRIBARMA TIO MHUHH- U _min ot 0 1o 200 B (BTOp.) 10
MaJIbHOMY HaIpspKe-
HUIO
Hanpsoxenue cpaba-
TeiBams o U2 U2 max ot 1 1o 200 B (BTOp.) 15
Hanpsioxenue cpaba-
N U0 _max ot 1 1o 200 B (Top.) 15
Briaepxka BpeMeH! T block ot 0 Cexyrs 5
Ha OJIOKUPOBKY - 1o 180
Beiaepxka BpeMeHU
Ha BO3BpaT OJIOKU- T ret 0-0,1 CexyHpl 0,05
POBKH
Beiaepxka BpeMeHU
Ha BbIIaYy CUTHAJH- T led ot 0 CekyH bl 5
- 1o 100

3al11uu
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[Tpunoxenne A
(obs3aTenbHOE)
HepequL HUCITOJIb30BAHHBIX UCTOYHUKOB

[lepeueHb TOKYMEHTOB, Ha KOTOpPhIC JaHBI CCHUJIKM B HACTOSIIEM OMMCAHUU, MIpUBeAcH B Tao-
mure A.1.

Howmep HaumenoBanue
CCBUIKH
1 I'OCT 55105-2012. Equnas sHepreTHYecKas CUCTEMa M U30JMPOBAHHO paboTaromIme

sHeprocucTeMsl. OnepaTuBHO-AUCIIETYEPCKOE yIIpaBIeHUE. ABTOMaTHUECKOE IPOTUBO-
aBapuiHOE yIIpaBJIEHUE PeKUMaMu dHeprocucreM. [IpoTrBoaBapuiiHas aBTOMaTHKA dHEP-
rocucreM. HopMmbl 1 TpebGoBaHmMs.

2 IIbKM.421445.026 [14.02. Komruieke npotruBoaBapuiiHoii aBToMatuku MKIIA. AsToma-
THKa orpaHndeHust cHkeHus HanpspkeHus (AOCH) Bepcun [14.02.
Omnucanue. OO0 «IIpocopr-Cucremsr». 2017 r.

3 0.150.023-0001 OII n3Mm.1. ATropuT™bI peleiHOM 3aIUThl U IPOTHBOABAPUIHON aBTOMa-
tukd. Anroput™ Bepcun kenlS 4. KoHTposib OTCYTCTBHSI 1 HECUMMETPUU HAIIPSKECHHH.
Omnucanue. OO0 «IIpocodr-Cucremsr». 2017 r.

4 Kommnekc nporusBoaBapuiiHoil aBromatukun MKIIA. PykoBonacTBo mo 3Kcmulyaranuu
IIbKM.421445.026 P3. 2016 .

5 CTO 56947007-33.040.20.123-2012. Ctangapt OAO «®CK EDC» ATTecTaninoHHbIE Tpe-

00BaHUS K YCTPOWCTBAM MPOTUBOABAPHITHOM aBToMaTuKu. 2012 1.

[Tpunoxenne b
(pexomeHnyemoe)
OO6paTHas CBs3b

[Ipy BO3HMKHOBEHUH BOMPOCOB WU IMpH OOHAPYKEHUHM HETOUHOCTEH B PEKOMEHMAIUSX,
npock0a 00pamaThCst K COCTAaBUTEIIO TAaHHBIX peKOMEHIaMi: X0oXpUHy ANeKCaHapy AHATOJIbEBHYY,
ornena P3uA, rpynna HUOKP, Benymmii nnxenep-uccinenoBatens, hohrin@prosoftsystems.ru.
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Jluct peructpanuuu U3MEHEHUN

JIucr perucrpauyy U3MEHEHUN

M3m. Howmepa mucros (crpanui) | Beero nu- Bxomsuii Ne
M3MEHE |3aMEHE |HOBBIX |aHHYIH- CTOB Ne nokym. COIMPOBOJIUT. IMo. JHata
HHBIX | HHBIX pOBaH- (cTpaHmII) JIOKYM. U JlaTa
HBIX B JTOKYM.
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