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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

Ilonn. u gata

Nus. Ne moju.

Hacrosmee pykoBoactBo mo skcrutyartanuu (PD) THUIIDK.468349.102 PO
NpelHa3HAYeHO JUIsi OpraHu3alud TpaBWIbHOW U 0€30MacHOM 3KCIUTyaTaluu
aHayioroBoro kommyrtaropa 1x4 TUIIDK.468349.102 [1]. PO coumepxuT cBeACHHS O
KOHCTPYKIIMM, OCHOBHBIX XapaKTEpUCTUKAX, YCIOBHUSAX pabOThl, yKa3aHUs IO
COOMIOICHUIO Mep OE30MaCHOCTH, a TaKK€ OCHOBHBIC MPaBHJIa, METOJbI U MPUEMBI
paboThl, HEOOXOAMMBIE JJIs1 UCTIOIB30BAHUS U3IEIHS 110 HA3HAUCHHUIO.

[lepen ucnonb30BaHMEM M3JIEIMS BHUMATEIbHO IpouyuTaiiTe Hactosiee PO.
Ctporo coOmomaiite TpeOOBaHMS TEXHHUKH Oe3omacHOCTH. [lomHUTE, dTO
HENPaBUILHOE OOpAILEHUE C M3/EIUEM MOXKET BbI3BaTh HE TOJBKO IMOBPEKICHHE
MaTEpUAJIBHOIO HMMYULIECTBA, HO W BBI3BaThb TSDKENIBIE TPaBMbl W TEJIECHBIC
MOBPEXKJICHUS TIE€pCOHajga C CEpPhe3HBIMU TMOCIEACTBUSIMU B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIIOBUM U HapyIICHUN.

HeBbimosniHeHne  TpeOoBaHWil  HacTosdmero PO MoxeT mpuBecTH K
MOBPEXKICHUIO U3IENIHS U yTpaTe rapaHTHUH Ha €ro OeCIUIaTHBII pEMOHT.

OOcnyXuBaOIUMK TepcoHall JODKEH H3Y4YMTh Hactosmee PD u apyrue
CONPOBOAMTENbHBIE JOKYMEHTBI M3/ENHUsA, CAaTh 3a4eT MO 3JIEKTPOOE30MacHOCTH C
kBasukanuenn He Hwke rpynmsl [ (Hanpsokenue g0 1000 B) cornacuo [lpasunam
texHuku 6e3onacHoctu (I1TH). [IpoBenenne HHCTpyKTaxel MO MpaBUIAMH TEXHUKA
0€30MacHOCTH JTOJKHO O(POPMIISITECA B CHELMAIBHOM KYpHAJE HKCILTyaTUPYIOLIEro
[0JIpa3/IeJICHUsI.

N3nenne He mmeer mctouHMkoB CBY wm3nydenunii u BpeaHbix npumecein. K
OMAacCHBIM BO3JEWUCTBHUSM MPH SKCIUIyaTallMd M3JENHMS OTHOCUTCS  BBICOKOE
HanpspkeHue 220 B nepeMeHHOro Toka npoMbliiuieHHo yactotsl 50 [,

[lepeynr MPUHSATHIX COKPALIEHUNA M CCHUIOYHBIX JIOKYMEHTOB INPUBENICHBI B
koHue PO.

Homepa cchbUIOYHBIX JOKYMEHTOB B TeKcTe PD yka3aHbl B KBaJpaTHBIX
CKOOKax.

Hacrosimee PO pa3paborano B coorBerctBum ¢ TpeboBanumsimu ['OCT 2.601-

2006, I'OCT 2.610-2006 1 1o1KHO NOCTOSHHO HAXOJIUTHLCS C U3JICTUCM.

Juct

TUIIX.468349.102 PO

[13Mm.| JIuct | No TokyM. Tlonn. |Hata

Komnuposan: dopmar A4




1 OIIMCAHHUE U PABOTA

1.1 Omnwucanue u paéora aHAJIOroBOro Kommyraropa 1x4

1.1.1 Ha3na4yenmue

1.1.1.1 AmnanoroBeiii kommyTtarop 1x4 wucnomnenus TUIIIDK.468349.102
npousBoacTBa OO0 «Texnonornn Pannocsa3m» npeaHa3HaueH JUisl HCIIOIb30BAHUS
B coctaBe cucreM HaBeaeHHs aHTeHH (CHA) pa3muyHbIX aHTEHHBIX CHUCTEM U
KOMIUJIEKCOB TpueMo-nepenaromei anmapatypsl (IIITIA) ¢ uensto obecrnieueHus
KOMMYTAllUd Ha BBIXOJ HM3ENHUs OJHOTrO JIF0OOTO M3 YETHIPEX BXOJIOB, HA KOTOPHIC
nojnaroTcsi aHanoroBble curHanbl Haeaenus (CH) nanpsokennem (0...10) B ¢

BBIXO/IOB PA3JIMYHbIX MPUEMHHUKOB curHana HaBenenus (IICH).

1.1.2 TexHu4eckue XapaKTepUCTHKH
1.1.2.1 OcHoBHble TapameTpbl aHajoroBoro kommyrtaropa (AK) 1x4
npeacTaBiieHbl B Taduie 1.1.

Tabnuua 1.1 — OcHOBHBIE TTapaMeTPbl aHAJIOTOBOTO KoMMyTaTopa 1x4

HaumenoBanue napamerpa, HomunansHOE 3HaueHUE,

J pPa3MEpHOCTh JOMYCK

5 YpoBeHb curHaja Ha BXoJax KommyTaTopa, B 0-10

= DJieKTpruUecKasi U30JAus MexX Iy Bxogamu, MOw, 5

=

5 HE MEHEe
= PexxuMbl yripaBieHuUst MECTHBIN / TUCTAHIIMOHHBIN

HNuTtepdelic TMCTaHUUOHHOTO KOHTPOJIS U

. RS-485
g ynpasaenuss M&C
§ HanpsokeHue nmuTaHus OT CETU MEPEMEHHOTO TOKa

- yactoToit (50+1) ', B 220+10%

e}
= [Torpebisiemast MommHOCTD, BT, He Gosee 20
< Macca, Kr, He Ooliee 4,0
g ["abapuTHbie pazmepsl (0€3 coequHUTENEH
E P P poi ( A ), 19" 1U, rny6una 380 mm
. J x III x B, Mmm
g

1.1.2.2 AmnanoroBsiii komMmyTaTop 1x4 pomkeH paboTarhb B CIEAYIONIMX

g YCJIOBUSAX AKCILTyaTallNH:

=(

= a) TeMImepaTypa OKpy:Karollero Bo3ayxa: ot 5 no 35 °C;

=

=
= 0) OTHOCHUTEIbHAs BIAKHOCTh npu Temieparype +25 °C , He 6osee

80%;

=

=

]

=
2 Juct
2 TUIIXK.468349.102 PO
= [13Mm.| JIuct | No TokyM. Tlonn. |Hata 4
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B) armocdepHoe nasiaeHue ot 640 1o 800 MM pT. cT.
I) OCTaJbHbIC APaMETPhl BO31yXa paboYeii 30HBI B COOTBETCTBUH C

I'OCT 12.1.005-76.

1.1.2.3 DnexTponuTaHWE AaHAIOrOBOIO KOMMYyTartopa 1x4 ocyiiecTBisiercs
TOKOM MpoMmbiluieHHO dacToThl (50+1) 'n u nanpsukenuem (220+£10%) B. Kabenn
AJIEKTPOINUTAHUS C BIIIKOW cTaHnapTta « EBpo» MOJKIIOYaeTcs K MOJIYJIO C THE3J0M
tuna PSCM4 «Valleman» Ha 3anHeil naHenu 0J0Ka ¢ mpeaoxXpaHUTeIeM Ha 3 A U

BBIKJTFOYATEJIEM Ha JIBA HOJOXKEHUT «1» 1 «0».

1.1.3 CoctaB m3geaus

1.1.3.1 AmnanoroBeiii kommyTtaTop 1x4 mpencrtaBmsier u3 ceds  OJOK,

yCTaHABJIMBAEMbII B CTaHIapTHYIO cTorKy 19" BeicoTol 1U (44,44 mm).

KoMIIJIEKTHOCTh TOCTaBKH aHAJIOTOBOI'O KOMMYTaTopa 1x4 IIpUBCACHA B €TI0

nacropre [1].

1.1.4 YcrpoiicTBo 1 paGoTa u3jieaus

g 1.1.4.1 Buemmnuit Bua AK 1x4 co cTopoHBl JHMIIEBON W 3agHEl MaHenen
[a~]
=
& npenacrasiieH Ha pucyHkax 1.1 u 1.2 cooTBeTCTBEHHO.
=
O
=

“ ‘s [[=I[t)[xr AHATOrOBBbI1 KOMMYTATOP 1x4 2
E ~ )] ( Ay et ®
2
g
= Pucynok 1.1 — Buemmnuit Bung AK 1x4 co cTOpoHBI IepeHEN ITaHETN

y

%
é 7| M&C 1 N
=~ § v o %
. : e @ s o
3 g
m
< Pucynox 1.2 — Buemmnwuit Bug AK 1x4 co cTOpOHBI 3a1Hel TTaHEH
5
= o
= 1.1.4.2 CoenuHHTENN, pacloNioXeHHbIe Ha 3agHed manenmn AK 1x4,
5
= IpeICTaBIICHBI B Tabmiie 1.2.
=
=
)
=
2 Jluct
e TUIIDK.468349.102 PD
= [13Mm.| JIuct | No TokyM. Tlonn. |Hata S5
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ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

IToxamn. u nara

Nus. Ne moju.

Tabmuna 1.2 - CoenquHutenu, pacnoyioKeHHbIe Ha 3aaHel nanenu AK 1x4

O0o3Hauenne
Tumn coenqunuTens [Ipumeuanue
COEIUHUTEIS
220B, 50I'g PSCM4 «Vallemany» | Iust kabenst muTaHus
1 DI-9F Bxon xkommyTaropa
BXO/1
2 DI-9F Bxon kommyTtaropa
BbIXO/] DI-9F Brixon komMmyTaTopa
M&C DI-9F Ha ycTpoiicTBO ynpaBieHus
J?— Buutr M6 3a3eMIISTIOIINN KOHTAKT

1.1.4.3 ®yHKIMOHAIBLHOE ONMKUCAHUE PA0OTHI KOMMYTaTOpA.

OynkunonanbHas cxema AK 1x4 mpuBenena Ha pucyHke 1.2,

Bxoabl
aHanoroBbIX
curHanos

Bxon 4

~220B,50Ty

3

Bxoa 1

e — Y
Bxog 2 4

(0-10)B: Bxoa 3

Mopaynb nuTaHus
+5B

+5B

Moaynb KommyTaunm

- - — —

[MnaTa KOoHTpoOnsiepa |«

Boixog (0 - 10) B

I——»
|
|

Mogaynb oTobpaxeHus A—T

|

YKKW maTtpuyHoro tuna
(MporpaMMupyembiii)

KnasunaTtypa
C KHOMKamu
ynpasnexHus

\4

"\\ ABapwus

AN
N O6meH no RS-485

++

NHTtepderic M&C
RS-485

Pucynok 1.2 - ®ynkuunonaneHas cxema AK 1x4

Ha ¢ynkauonanshoit cxeme AK 1x4 (Ha pucynke 1.2) mpenctaBiieHbI

BXOJISIIIIME B €T0 COCTaB CJEAYIOIINE OCHOBHBIE 3JIEMEHTHI (YCTPONCTBA):

113M.

JIuct

No okyM.

TTonrm.

Hara

TUIIX.468349.102 PO

Juct

Konuposan:

®dopmar A4



ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

Ilonn. u gata

Nus. Ne moju.

- IUIaTa KOHTPOJS W yHpaBiieHHs (IUlaTa KOHTpOJUIEpa) M BXOJISAIIMN B Hee
MOZYJIb KOMMYTAllNH;

- MOayJb GOPMHUPOBAHUS CUTHAIOB OTOOPAKCHHUS;

- [pPOTpaMMHUPYEMBbIi 3HAKOCHUHTE3UPYIOIINN JBYXCTPOYHBIN
xugkokpucraumyeckuii uaaukatop (KKWM) maTpuuHOro tura, yCTaHOBJIEHHBIM Ha
JIMLIEBOM MMAHENIN KOMMYTAaTopa;

- yHuuUUUpOBaHHAs JCBATUKHONOYHAS KJIABHATypa, YCTAHOBJEHHAs Ha
JULEBOM MaHEeIH KOMMYTaTopa;

- CBETOJMOJHBIE HMHAUKATOPHl «ABapusi» u «Obmen mno M&Cy,
pacnoJioKeHHbIE Ha JIMIIEBOU IMAHEIn KOMMYTaTOpa;

- MOJIyJb nuTaHus +5 B.

AK 1x4 wumeer 2 Bxoma nisi aHamoroBbix curHaioB ypoHem (0-10) B,
NEPEKITI0YaeMbIX Ha 0JuH BbixoA. KoadduiueHT nepegaun KoMMyTaTopa COCTABIIAET
BEJIMYMHY, OJMU3KYI0 K €IUHUIIE, TIO3TOMY Ha €ro BBIXOJl CUTHAJ C OJHOIO M3 €ro
BXO/JIOB IOCTYTA€T NIPAKTUUECKU 0€3 ocadaeHusl.

KoHTposib ¥ ymnpaBiieHHE MNEPEKIIOYEHUEM BXOJIOB Ha BBIXOJ KOMMYTAaTOpa
ocymiecTBisieTcs: MUKpokoHTpoimiepom Tuma ATmega 128L-8Al. ATmega 128L -
Hu3KonoTpeositomuid  8-pazpsaaubii - KMOIT-MUKPOKOHTPOJIIEP, MOCTPOEHHBIN C
ucnonp3oBanueM pacmmpeHHon RISC-apxutektyper ¢ saagpom AVR®. Hwmeer
Master/Slave SPI-unTtepdetic a1 BHyTPUCXEMHOTO TPOrpaMMHUPOBaHUs (CKOPOCTH 0
8 Mobut/c). Jlmama3oH HampspDKeHHMsS MHTaHUsS MUKpOKOHTpoiuiepa ATmega 128L
cocTaBiseT ot 2,7 1o 5,5 B.

VYrpaBieHHE aHAJIOTOBBIM KOMMYTAaTOpOM 1x4 MOKET OCyIIECTBIATHCS B
MECTHOM DPEXHME MpHU IMOMOIIM KHOMOK IJIaThl YIpPaBJIEHUS, PACIOJIOXKEHHBIX Ha
nepeaHell MaHeNu, Wil B peXHME AMCTAaHIMOHHOIO YIpaBleHUs Mo uHTepdericy
M&C RS-485 uepes coenunurens «M&Cy» oT ynaneHHOro ycTpoHCTBa yNpaBieHUs
YV).

OtoOpakeHue yCTaHABIMBAEMbIX MApaMETPOB M COCTOSHUS KOMMYyTaTopa
ob6ecnieunBaetcs XKKU u nByMst cBeTOIMOAHBIMU UHIUKaTOpamMu «ABapus» u «OOMeH

no M&Cy, pacnonoKeHHbIMHU JIUIEBON MAHEIH KOMMYTATOPA.

Juct

TUIIX.468349.102 PO

[13Mm.| JIuct | No TokyM. Tlonn. |Hata

Konmposan: dopmat A4




ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

IToxamn. u nara

Nus. Ne moju.

CocraB KOHTpoIHpyeMbIX U oToOpakaeMbix Ha JKKU mapameTpoB aHanoroBoro

KoMMyTaTopa 1x4 BKJIIOUaeT B ceosi:

HOMED MOJKIFOUEHHOTO BX0/1a K BBIXOY;

- craryc 0J0Ka KOMMYyTaTopa — HCTPaBEH/HEUCTIPABEH.

- oToOpakeHHEe CIUCKa TeKYIIUX aBapuil;

- MHJIUKalWs HaTM4us oOMeHa JaHHbIMU 110 uHTepdeticy M&C RS-485;
- CKOpOCTb 0OMEHa aHaJIOroBoro kommyrtaropa mno kanamry M&C RS-485;

- azapec m3nenus B cetu RS-485.

Ha cBeronuon «ABapusi» BbIBEJeH OOOOIICHHBIM CHUTHAJI HEUCIIPABHOCTH
KoMmyTaTopa. [Ipy BO3HUKHOBEHMH HEHCHPABHOCTH JTOT CBETOJMOJ[ 3aropaetcs

KpaCHBIM CBCTOM.

CocraB ynpapiasieMbIX TapaMeTpOB KOMMYTaTopa:

- MOJKJIIOYEHHUE BBIX0JIa K OTHOMY (JTF000MY) U3 BXOJIOB;

- CKOpOCTb OOMEHa Wu3JeNusl IO KaHaldy JIHUCTAHIIMOHHOTO KOHTPOJISI H
ynpasieanst M&C RS-485;

- azapec m3aenus B cetn RS-485.
Cocras menro XKKU komMmmyTaropa npeacTaBieH B 1. 2.2.2.

JIIsi  MTACTAHIIMOHHOTO  YMpaBIEHUS KOMMYTAaTOpOM, OOMEHa JaHHBIMH,
KOH(DHUTYpUpOBAaHUS ¥ TPOTPAMMHUPOBAHHS KOMMYTATOpa, B IUIaTe KOHTPOJIS U
ynpasieHus npenxycmotrper unrepderic RS-485. UnTtepdeiic sBriseTcs raabBaHUYECKH
n3oaupoBaHHpIM. CkopocTh oOOMeHa | aapec wu3aenus B ceth  RS-485
yCTaHABIMBAIOTCSI TPOrpaMMHO B auamnaszone 3HadeHuit ot 2400 go 115200 6ut/c (cm.

m 2.2.2).

Hanpspokenue nutanus +5 B aiist mmatel KoHTposuiepa GOpMUPYETCS MOYJIEM
nutanus RS-15-5 (15 Bt, 5 B, 0,7 A). McxoanbiM HanpsbkeHHEM Tt Moyt RS-15-5
ABJIIETCS HampsbkeHue nepemenHoro Toka (100 — 240) B npoMbllieHHON 4acTOTHI

50/60 I'n.

Juct

TUIIX.468349.102 PO

[13Mm.| JIuct | No TokyM. Tlonn. |Hata
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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

Nus. Ne moju.

npubopa B cootBercTBUU ¢ ['OCT 2.314-68. MapkupoBKa yCTOHYMBA B T€UCHHUE BCETO
CpOKa CIIy»KObl KOMMYyTaTOpa, MEXaHUYECKU MPOYHA U HE CTHPAETCS U HE CMbIBATHCS

KUIKOCTSAMH, UCHOJB3YEMBIMU IPH AKCILTyaTanuu. C3aau yCcTpoicTBa, HA KPENEKHBIN

1.1.5 MapkupoBKa 1 IJI0OMOMpPOBaHMe

Ha KOMMYTAaTOpPC HAHCCCHA MApPKHUPOBKA Pa3bEMOB, MHACKC U BaBOHCKOﬁ HOMCP

oonT KPBIIIKH, YCTAHOBJICHA 6YM3,)KH8.H I0MOa M3TrOTOBHUTEIIS.

yIaKOBKe

1.1.6 YnakoBka

AHaJIOroBeIM KOMMyTaTop 1x4 mnocraBisercs B INTaTHOM TPAHCIIOPTHOM

MpCAIPUATUA-U3TOTOBUTCIIA,

KOHCTPYKTOPCKOW JOKYMEHTAIMEN Ha 3TO U3/ENHE.

Ha YHaKOBO‘IHOﬁ TapC H3OCIINA TOJIKHBI OBITH BBITTOJHEHBI HaJIINCHU: aapecC

IIOJIy4aTciisi, HOMCP YIIAKOBKHU U 0611166 KOJIMYCCTBO YIIAKOBOK.

U3rOTOBJICHHOM B COOTBCTCTBHUH

C

113M.

JIuct

No okyM.

TTonrm.

Hara

TUIIX.468349.102 PO

Juct

Konmposan: dopmat A4



2 HNCHOJIb30BAHHUE 110 HABHAYEHUIO
2.1 TIloaroroBka aHAJOrOBOro KoMMyTaTopa 1x4 K MCIO0JIb30BAHUIO
2.1.1 Meps! O6e30nmacHOCTH

2.1.1.1 K paboTe ¢ u3aenueM U NpoBEeACHUS €ro TEXHUYECKOT0 00CTyKUBaHUS
JOTMYCKAIOTCS JIMIIa HE MOJIoKe 18 JeT, arTecToBaHHBIE IO TpaBUJaM TEXHUKH
AIEKTPOOE30MACHOCTH U TEXHUKU 0€30MacHOCTH ¢ MPUCBOCHUEM KBaJIU(UKAIIMOHHON
IPYIIBLI HE HIXKE TPEThEH, CAABIINE 3a4ET Ha MPAaBO BEJICHUS CAMOCTOSATEIbHBIX padoT
Ha JJICKTpOyCcTaHOBKax HampspkeHuem 10 1000 B, msyuuBmme uznenuwie B oObeme
HACTOSIIIIETO PYKOBOJICTBA IO JKCIUTyaTallud ¥ UWMEIOIIUE HaBBIKK pPabOThl C

pPaarO3JICKTPOHHBIMHA YCTpOﬁCTBaMH N BBIYUCIINTCIIBHBIMU CPECACTBAMMU.

2.1.1.2 bnox anamoroBoro kommyTtaropa 1x4 momkeH OBITh MOJKIIOYEH K

IIIMHE 3a3eMJICHUS 00bEKTa.

2.1.1.3 OO6cnyxuBaromeMy IepcoHaIy 3anpenaeTcs:
- TPUMEHSTh HEIITAaTHBIE W HEUCIIPaBHbIE HU3MEPUTENIbHbIE MNPUOOPHI, HE

HNMCIOIIHNEC OTMCTOK 00 ux CBOGBpeMGHHOﬁ ITOBCPKC;

N ~
5 - YCTpaHATHh TOBPEXKIEHHUSA, OCYIIECTBIATh 3aMEHY MOJIyJel  OJioka
= .
< KOMMYTaTOpa U MPEJOXPAHUTEIICH, a TAKXKE OTKJIIOYATh U MOAKII0YATh Pa3beMbl WIH
Q
= nepemMeniaTh Kadenu Mpu BKIFOUEHHOM JIEKTPOIUTAHUN;
- KacaTbCsl IITHIpEH pa3beMOB HE3AIIUIIECHHBIMM pPyKaMU W OJACKIOW, HE
=
O
& MPUHSAB MEphI M0 3allUTe OT CTAaTUYECKOTO BJEKTPUYECTBA, & TAKKE IMPUCIOHATH
%
2 pa3beMbl K TOBEPXHOCTSIM, OMACHBIM B OTHOIIEHWW HAKOIJIEHUS CTaTUYECKOTrO
<
- AIEKTPUYECTBA.
z
Z 2.1.2 Tlopsigok MOHTa)a 1 JEMOHTa)Ka U3/ACIIHS
g
m ~
2.1.2.1 PacnakoBaTh OJIOK aHAJIOrOBOI0 KomMMmyTatopa 1x4, mocTaBiIE€HHBIN K
= MECTY SKCIUTyaTallid, U MPOBEPUTh €r0 KOMIUIEKTHOCTh, HAJIMYKWE M COXPAHHOCTH
<
=(
= miomM06 Ha Ornoke. TmiatenbHO OCMOTpPETh OJIOK U yOEAUThCS B OTCYTCTBUU
=
= .
S MEXaHUYECKUX TTOBPEKICHUM.
=
=
]
=
2 Juct
e TUIIXK.468349.102 PO
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2.1.2.2 Tlocne TpaHCHOPTUPOBAHMS U3ACIIHSI TIPU OTPUIIATEILHON TeMIIepaType
OKpYXaIOIllero BO3JyXa TMepel BKJIOYEHUEM OJoKa, MpeIHa3HAYeHHOro MJis
pa3MeIeHuss B TIOMEIICHHWH, HEOOXOJMMO BBIIEPXKATh €T0 B IOMEIICHUU TIpU
TeMIlepaType OKpy:Karoniero Bozayxa He MeHee 15°C u Bnaxxnoctu He 6oisiee 80% B

TCUCHUC TPECX - UCTHIPCX YACOB.

2.1.2.3 MoHTax 0JI0Ka aHaJIOTOBOTO KOMMYTaTopa 1Xx4 BBIMOJHSAETCS B CTOMKE
annapaTtHoi ctanaapra 19" B cienyromnieil mociaea0BaTeIbHOCTH:

- BBIIIOJIHUTh MOHTaX OJIOKa KOMMYTaTopa B CTOMKE amnmapaTHON COTrJacHO
MOHTaKHOMY Y€PTE)KY Ha CTOMKY, B KOTOPOM OH JIOJDKEH Pa3MeIaThbCs;

- TOJKJIIOYHUTH OJIOK KOMMYTaTopa K KOHTYpY 3a3eMJICHHS,

- MPOJIOKUTHb COCJUHMUTENbHBbIE KaOelu U TNOAKIIOYUTh HUX K OJOKY
KOMMYTaTopa B COOTBETCTBHH C pab0OYUM MPOEKTOM Ha OOBEKT WIH HHBIM
JIOKYMEHTOM, €TI0 3aMEHSIOIINM;

- NOAKJIIOYMTH CTOWKY anmapaTHYI C ammnapaTypou, BKIOYas, OJIOK
KOMMYTaTopa, K HIUTY AJIEKTPONHUTAaHUsA OOBEKTa COTJacHO paboueMy MPOEKTY WU

HHOMY OOKYMCHTY, CT'0 3aMCHAIOIICMY .

Juct

11

<

=

E{ Buumanue: Pa3bembl npH NOAKJIIYEHHMHM Kadeled K aHAJOIOBOMY

=

é koMMmyTaTopy 1x4 [d0/kHBI OBITH 3aTAHYTHI BpPY4YHYKW. Bo wu3dexaHue
NMOBPEKICHUS Pa3beMOB 3aNpPeElAeTCs MCINOJb30BAHHE [JISI MX 3aTSKKH

o HHCTPYMEHTOB!

E

= 2.1.2.4 ]JlemoHTa)x OJIOKa aHAJIOTOBOTO KOMMyTartopa 1x4  JoiKeH

m

u: ~

= BBITIOJIHATHCS B CJIEIYIOLIEH TTOCIIEI0BATENbHOCTH:

- - BBIKJIIOYUTH paboTaroluii 610K KOMMYTaTopa;

e}

=

= - OTKJIIOYUTH OJIOK KOMMYTATOpa OT CETH JIEKTPOIUTAHMUS;

<

[se}

i - OTKJIOYHUTH OT OJIOKa KOMMYTaTOpa COEIWHUTEIbHbIE KaOenu, HauuMHas ¢

o Ka0eJls MUTaHUs ¥ 3aKaH4YMBasl IIMHOM 3a3eMIICHMUS;

=

<

o - IEMOHTHPOBaTh OJIOK KOMMYTAaTOpa U3 CTOMKH alapaTHON U yIaKOBaTh €T0

=]

é‘ B ILITAaTHYIO YMAKOBKY (MpHU HEOOXOJMMOCTH OTHPABKU WJIM JUIUTENBHOIrO, Oojiee Tex
MECSIIIEB, XPAHEHUS ).

=

=

]

=

%
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2.1.3 Tlopsaok mpoBepKH TOTOBHOCTHU U3JIETHS K UCIIOIb30BAHUIO.

2.1.3.1 TlpoBeputh mNpaBWIBHOCTh MOAKIOYeHUsT cetu 220 B u 3ammuTHOrO

34a3CMJICHUA K KOMMYTATOoOpy.

2.1.3.2 TlogkiounTh K COSAWHUTEISIM BXOJOB M BBIXOJAa KOMMYTATOpa

COOTBCTCTBYIOIIMEC CUT'HAJIBHBIC Ka6€J'II/I, KaOeJb YIIPaBJICHUA U KaOeJlb MUTaHUS.

2.1.3.3 VYcranoBuTth BeIKiIIOUaTensb cetr 220 B Ha 3amHeH maHem KOMMyTaTopa

B nosioxkeHue «1». KommyTarop rotoB Kk npoBEpKe M HACTPOIKE apaMeTPOB.

2.2 IlpoBepka padoTOCNIOCOOHOCTH U3/1eJUS

2.2.1 TIpoBepka pabOTOCIIOCOOHOCTH KOMMYTAaTOpa 3aKIIOYaeTCs B IMPOBEPKE
BO3MO’KHOCTH YIIPABJICHUS KOMMYTAIlM€M €ro BXOJOB Ha BBIXOJ W IapaMeTpaMu
KOMMYTAaTOpa Mpy MOMOIIY KHOIIOK yIIPaBJICHUS, PACHOJIOKEHHBIX Ha JIMIICBOW MaHENH,
Hamunu 1pu 3ToM nokazanuii Ha JKKUW u cocTosiHus CBETONMOMNHON WHIAWKALMM Ha

HHI.[CBOfI ITaHCJIIM KOMMYTaTOopa.

2.2.2 TIpoBepka pabOTHI KJIaBUATYPHI U CPEIICTB OTOOPAKCHHUS.

% 2.2.2.1 ]Ins ympaBieHHS KOMMYTaTOPOM HCIIOJB3YeTCs yHHU(DHUIIMPOBaHHAS
= 9
= NIEeBATUKHOIIOYHAS KJaBUATypa, PpAacCIOJIOKEHHas Ha TMepeAHed MaHenu Ojoka u
=
Q
= IIPEJCTABIICHHAS HA PUCYHKE 2.1.
=
O
>
=
= (r \ [ \ N\ )
m
o \, . J \.
j ( % 7 L W )
e}
- <= || X |[=>
2 \ JAN J J
[se}
;@ ( N N\
RV ]| ox
< \, 7 \\ J \u v
5 \ /
=
=
=]
§ Pucynok 2.1 — KnaBuatypa koMMmyTaTopa
=
=
]
=
g Jucr
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ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

IToxamn. u nara

Nus. Ne moju.

2.2.2.2 OyHKIIUM KHOTIOK KJIABUATYPhI MPUBEACHBI B Tabumie 2.1.

Tabnuua 2.1 — OyHKIIMY KHONOK KJIABUATYPbI

[TukTorpamma
Ne kHOTIKM KHOIMKI Ha3nauenue
N
1,2 [<)=l [l=(> - TIEPEMEIIEHUE 110 CTPOKE MEHIO;
" - BBIOOD MyHKTa MEHIO;
3,4 [ ﬁ [ {} - YBEJIMUYEHUE UM YMEHBUICHUE 3HAUCHUS
napaMmeTrpa Ipu peJaKTUPOBaHUU
' S
3) ESC - BBIXOJ] U3 ITYHKTa MEHIO HA YPOBEHb BBIIIIE
N/
)
6 ALR - OTOOpa)KeHHUE CTIHCKA TeKYIINX aBapHid
Ne——/
OTMEHa
7 X
) —
)
8 R - BXOJI B PEKUM PEJAKTUPOBAHUS 3HAUCHUS
apaMeTpoB
' - BXOJl B TyHKT MEHIO;
9 OK
— - BBOJI I3MEHEHHOT0 3HaYEHUs MapaMeTpa

NHaukanus cOCTOSIHUS U PEKUMOB pabOThl KOMMYyTaTOpa OTOOpa)karoTcsl MpH

oMoty cBeroanoaoB v JKKW, pacnosioxkeHHbIX Ha EpeIHeN maHeau 0oka.

KpacHhslii cBeToanon « Apapusi» rOpUT NpH HATMYUK aBapUN KOMMYTAaTOpa.

3enensiii cBeroguon «OOMeH mo «M&C» wmuraer mnpu Haluuyud OOMEHa

KOMMYyTaTopa ¢ ycTpoiicTBoM yrpasieHus (YY) mo unarepdeiicy RS-485.

JIMIIEBOU MaHen 0JI0Ka.

Pabouune mapameTpsl kommyTaTopa otoOpaxarotrcs Ha KK, pacnonoxenHoM Ha

2.2.2.3 Menro KKU xommyTaTopa.

I'maBHoe meHnro KK koMMyTaTtopa COCTOUT U3 MMyHKTOB MEHIO:

- «[IpocMOTp TEKYIIEro COCTOSHUS;

- «[TapameTpsl HaCTPONKNY;

113M.

JIuct

No okyM.

TTonrm.

Hara

Juct

TUIIX.468349.102 PO 3
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- «Konelr MeH0».
2.2.2.3.1 «IIpocMOTp TEKYIIIETO COCTOSHUS.

IIyakr wmeHrO «IIpocMOTp TEKyWIero COCTOSHMS» SBISETCA OCHOBHBIM

(ucxognbiM) okHoM Ha KKW nisi oTOOpaskeHHs] pEKHMMOB padOThl aHAIOTOBOIO

ESC
KOMMyTaTopa 1x4, BX0J B KOTOPBIM OCYIIIECTBIISECTCS HAXKATUEM KHOIKU (omuH
WJIM HECKOJIBKO Pa3 B 3aBUCMMOCTH OT TEKYILEro YPOBHS OTOOpPaKEHUS MEHIO), TOCIe

yero Ha JXKU JII/IIICBOﬁ rmaHean OJIoka KOMMYTATOpa OTKPBIBACTCA OKHO, MMCIOIICC

BUL 1:

1. IIpocMOTp TEKYIIETO COCTOSTHUS
2. ITapameTpbl HACTPOUKHU |

Bung 1:

OK
JUi IpoCcMOTpa TEKYILEr0 COCTOSHUS HEOOX0JUMO HaXKaTh KHOIIKY nocie

4YCro OTKPLIBACTCA OKHO, UMCIOIICC, HAIIPUMED, BUI 2:

CocTositHre KOMMyTaTOpa:
[ToxkirouyeH Bxox 2

Bun 2:

<
=
=
= [Ipy Hamuuum aBapuil Ha MEpEeIHEW MNaHEIW KOMMYTATOpa TOPUT KpPacCHBIN
=
é‘ ceeromuog «KABAPUSy.

Jnsg  pgerambHOrO MPOCMOTpa CHHCKA AaBapuil Ha MaHENId YIIPaBJICHUSA
H
e ALR
:[
j HEOOXOIMMO HaXaTh KHOIKY , nmocie 4vero Ha XKW mnosBurcs meHo ¢
e}
= OTOOpa)XKEHHWEM CIHCKa aBapuil CO CTpEeNKaMU BBEPX M BHHU3, O3HAYAIOIIUX, YTO
Eé
: HOKUMasi KHOTIKH 151 , MOXHO JIMCTaTh CINHCOK TEKyIIuX aBapuil. Eciu
<
Q2 ~ ~
A aBapyuil HET, TO B CIIMCKE MOABUTCS HAAMKUCH « TEeKyIMX aBapuil HET».
- [Ipu HEKOppeKTHOM OOpalleHHd C KHOMKAMHU KIABHATYPhl, HAMpPUMEp, IMPHU
s
=(
-
= HA)KATUU KHOIKH (BXOH B pEKUM PEAAKTHUPOBAHUS 3HAYEHUS MApaMETPOB) U3
=]
= .

COCTOSIHUSA OTOOpaKeHUs CIIUCKA aBapuil 0TOOpa3uTCs OKHO BUAa 3:

=
=
]
=
2 Juct
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Bun 3:

BOBBpaT B HCXOJIHOE€ OKHO | rJIaBHOTO MEHIO IIOCIE IIpoCMOTpPa BCCIro CIIMCKa

TCKYILIUX aBapI/Iﬁ OCYHICCTBIIACTCA KHOITKOM . HaxxatueM KHOIIKH

Omubka CTPyKTypbl MEHIO
Haxxmure «ESCy» mimm «Ox»

OCYILIECTBIISIETCS MIEPEX0/ B OKHO BUja 4:

Bung 4:

[TapameTpbl HACTPOUKHU
Koner meHro

2.2.2.3.2 «IlapameTpbl HACTPOUKID.

[TyHkT MeHro «IlapameTpbl HACTPOUKU» CONEPKUT CIAEAYIOLINE MOAITYHKTHI:
- «COCTOSIHME KOMMYTaTOpa»
- «Cxopocts oOMeHna RS485»

- «Anapec B cetu RS-485»

- «Konerr meHro».

HauaneHoe okHO «CocTosiHME KOMMYTaTopa» W3 coctaBa MeHio «llapameTpbl

[as]
H
[a~]
=
:
E{ HAaCTPOWKW» BBICBEUMBACTCS II0CJIE€ HAXaTUs KHOIKHU B OKHE BHJIa 4 u
=
MPUHUMAET BUJ 3!

3 CocrosiHrE KOMMYyTaropa
>y
~ . | Cxopocth oOMena RS-485 |
g Bun 5:
)
<

MeHio BuZia 5 MO3BOJISICT MPOBEPUTH TEKYIIEE COCTOSIHUE KOMMYTAIlMU U TPU
%
és HEOOXOJMMOCTH HM3MEHUTh CXEeMy KOMMyTaluu. /s 3Toro HeoOXoAuMMO HaXaThb
~
P
g l oK

KHOTIKY , TIOCJIE Yero IOsIBUTCS OKHO BUa 6.

= IHoakmrouaeMbIi BXOJI -
X N (W)
= Bun 6:
=
=
o
=
=
=
)
=
2 JIucr
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Haxumass kHONKH WIH , BBIOpaTh TpeOyemblid BXOA U3

KOMMYTAaIlUN HA BbIXOM O0Ka KOMMYTATOpa.

npejiaraeMeix 1, 2, HaOmrOJass B CBETAIIEMCS OKOINKE ClieBa B TMEPBOM MO3UIIUM

BTOpoil cTtpoku XKW oToOpaxkaemoe YuCIO HOMeEpa BbIOMpaeMOro BXOJAa IS

Ocy1ecTBisieM BBOJ M3MEHEHHOIO 3HAYEHHs MapaMeTpa BBIOPAaHHOW CXEMbI

OK
KOMMYTalluH, HAJKUMACM KHOIIKY N BO3BpaAICHUCMCA B OKHO MCHIO B4 5.

HaxxatueM kHONKU B OKHC MCHIO BH A 5 BBI30BEM OKHO BHUaa 7:

Bun 7:

Ckopocts oOMeHa RS-485 1
Anpec B cetn RS-485 |

[Ipy MOBTOPHOM Ha)KaTWH B OKHE BHJA 7/ HA KHOIKY JOJKHO TTOSIBUTBCS

OKHO BHJA &:

o Anpec B cetn RS-4851
EI Bz 8 Konen mento
=
3
:
[Tpu HacTpolike ckopocTh OOMEHa, €CJIM U3 OKHA 7 HaXaTh Ha KHOIKY Ha

E JKKU oTobpakaeTcss OKHO ¢ cOOOIIeHneM Braa 9:
>
=
= CkopocTs 00MeHa, OUT/cex
< 6 BaudRate=38400

Bun 9:
%
z JlomycTruMbie CKOPOCTH 0OMEHA BBIOMPAIOTCS U3 CTAHIAPTHOTO PAA:
g 0 - 2400 Gur/c

1 - 4800 our/c
: 2 - 9600 Gut/c
5 3 - 14400 Gur/c
]
= 4 - 19200 6ur/c
P 5 - 28800 6ur/c
g
2 Juct
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6 - 38400 6ut/c
7 - 57600 6ut/c
8 - 76800 6ut/c
9 - 115200 6urt/c

[Ipu mHactpoiike agpeca (M3 OKHA BUAA §) Ha 9KpaHEe 0TOOpakaeTcsl COOOIICHHE
Buna 10:

Anpec ycrpoiicta (0-255)
003 (255-00muii aapec)

Bug 10:

Homyctumeie anpeca: 0-254. Aapec 255 sBnseTcs oO0MUM U TIpeTHA3HAYCH IS
NoMCKa KoMMyTaropa Ha muHe RS-485 u ero HayanbHOro koH(urypupoBaHus (Ha

HCTO KOMMYTATOpP BbIAACT OTBCT, HC3aBUCUMO OT €TI0 (1)I/IKCI/IpOBaHHOI‘O az[peca).

2.2.2.4 CBeroanoaHas WHINKALSL.

Cseroanonnsiii nHaUuKaTop «ABAPUS» KkpacHOro nBeTa Ha MepeaHel NaHeIu

KOMMYTaTOpa TOPUT MPU HATUYUH aBapuii O10Ka.

IIpum 3axxurannn kpacHoro ceeroanona «ABAPUS» nanpHelmas skcruryaramus

|
=
= KOMMYTaTOpa HEBO3MOXHA IO YCTPAHECHHS IPUYHUHBI aBapHH.
=
= Creronunonnsiii uaaukatop «ObBMEH 110 M&C» 3eneHoro msera Ha nepeaHen
Q
= o
MaHeJIM KOMMyTaTopa MUTaeT BO BpeMs oOMeHa JaHHbIMU 10 uHTepdeiicy RS-485 ¢
B yAaNEHHBIM YCTPOWCTBOM YHPABIEHUSA. ODTOT CBETOAMOJ MHIAaeT TOJbKO B TOM
O
> %)
§ ciydyae, €CIM MPUHATBIA KOMMYTAaTOPOM MaKeT KOPPEKTeH (MMEeT MPaBUIbHYIO
é“ CTPYKTYPY, KOPPEKTHBIN aJIpEC, PETUCTP U KOHTPOJIBHYIO CYMMY).
5 2.3 MHcnoJgab3oBaHue u3aeausi
=
= 2.3.1 JIns ucnosib30BaHUs KOMMYTATOpa MO Ha3HAYEHUIO0 HEOOXOAUMO IMOJaTh
[se}
/M o o
Ha Hero HanpspkeHue cetu 220 B 50 I'n, BrarounTh KHOMIKOM «Bii1/Beikim» Ha 3amHei
= naHenu 0J0Ka, yCTaHOBUB €€ B TIOJIOKEHUE « 1.
<
q ~r
= 2.3.2 HacTtpoiika 1 paboTa KOMMYTaTOpA.
=
]
=
=]
=
]
=
2 Juct
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2.3.2.1 Tlocne  BKJIIOYEHHS  TUTAHUS  IPOKOHTPOJUPOBATH M, IpHU
HEOOXOJAMMOCTH,  YCTAHOBUTh  IEpPEMEHHble  (HAcCTpaMBaemble)  IMapaMeTpbl
KOMMYTaTOpa COTJIacHO 1. 2.2.2.

2.3.2.2 OCHOBHBIM PEKHUMOM pabOThl KOMMYyTaTopa SIBJISETCS PEXKUM
JUCTAaHIMOHHOTO YIPAaBIE€HUsA C YyJaleHHoro YVY. Pe3epBHbIM pexuMoM pabOThI

ABJIACTCA MCCTHOC YIIPABJICHHUC C HHHGBOﬁ rmaHeau 0JIoKa KOMMYTAaTopa.

2.4 Bo3MOKHbIE ABAPMU M HEMCIIPABHOCTH
2.4.1 CpedeHHe KpacHOTO CBETOAMONA «ABapus» B paboueM pexuMe
CBUJIETEIBCTBYET O HAJUYMKM HEUCIPABHOCTEH KOMMYTATOpa, OTOOpa)kaeMbIX B OKHE

MeHI0 «CIucok TCKYHIUX aBapHﬁ)), BXOJ B KOTOPOC OCYHICCTBIICTCA YCPC3 HAKATHC

ALR
KHOIIKHA Ha JIMLEBOW MaHEI KOMMYTaTopa.

[lepeyeHb OCHOBHBIX BO3MOKHBIX HEMCIIPABHOCTEM KOMMYTAaTOpa U CIIOCOOBI X
yCTpaHEHUs IPUBECHBI B TabauIe 2.2.

Tabnumna 2.2 — IlepedeHb OCHOBHBIX BO3MOXHBIX HEUCITPABHOCTEH KOMMYTaTOpa
U CIIOCOOBI X YCTPaHEHUS

s HaumenoBanue Heucrpas-

S HOCTH, BHELIHEE MPOSBIIEC- B

8 €posiTHasl IPUYMHA Criocob yctpaHeHus

. HUE U JI0NOJIHUTENIbHBIE

5 pPU3HAKH

= 1. Her cBeuenust uHauKa- 1.1 OrcyTcTBYyeT IIpoBepuTh HanMUYME HAIPSIKEHUS B
TOPOB IIPY BKJIKOYEHNUH  |HanpspkeHue ~220 B, CETHU DJIEKTPOIUTAHUSI KOMMYTaTOpa

] IMATAHUS U3IETIUS 50 I'g

% 1.2 HencnipaBen v He | [IpoBepuTh M OACTHIKOBATH COEIH-

g IMOJACTHIKOBaH Kabeb HUTEJb CETEBOI0 KaOeIsi K KOMMYTa-

g U TAHUS TOPY

= 1.3 Cpaboran aBToMat |BeisiICHUTH Ipu4KMHY cpabaThIBaHUS

= 3aIUTHI aBTOMara 3amuThl. [IpuHATH pemeHue

E 0 AanpHeimei padore. BkirounTts

S BBIKJTIIOYATENIb aBTOMATA 3alUThl

kS 2. Ha nuneBoii nanenu mu- | 2.1 Hencnpasen kom- | [IpoBepuTh KOMMYTAaTOp COTIIACHO
raeT KpacHbI CBETOMO/I | MyTaTOp n. 2.2.2, yoeaAuTbCs B €r0 HEUCIPaB-

- «ABapus» HOCTH U OTIIPABUTh B PEMOHT

§ 3. Her cBs3u ¢ ycTpoii- 2.1 He moacTeikOBaH OTtkmounts Y'Y, MpoBepUTH Kabemb

= CTBOM YTIPaBJICHUS B pe- |WJIM HEMCIPaBEH Kabelb |ynpaBiIeHHs Ha IIeTOCTHOCTD. [1pu

= KUME YJJaJI€HHOTO CBSI3M KOMMYTaTopa ¢ |HEOOXOJMMOCTH BOCCTAaHOBUTH Ka-

= yIpaBIEHUs YCTPOMCTBOM yIipaBiie- |0eib, MOAKIIOYUTH U TOBTOPUTH

Hus (YY) BKJIFOUCHUE

=

g

g Jucr
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HaumenoBanue Heucrpas-
HOCTH, BHELIHEE MTPOSIBJIE-
HHE U JIOTIOJHUTEIIbHBIE
MIPU3HAKU

BepositHas npuunHa Crocob yctpaneHus

2.2 HeucnpaBeH koM-  |OTIpaBUTh KOMMYTaTOp B PEMOHT
MyTaTop

2.3 Heucnpasen nopt  |OTIpaBUTh KOMMYTaTOpP B PEMOHT

untepdeiica RS-485

242 llpm oOHapyXeHHH HECOOTBETCTBHS KOMMYyTaTopa TpeOOBaHUSIM
HACTOAIIETO PYKOBOACTBA B TMPOILIECCE HCIBITAHUNA WM DKCIUTyaTalludl W3EIUS
HEO0X0UMO yOeIUThCSI B TOM, YTO BCE YCTPOMCTBA M CHCTEMBI, COIIPSITaeMble ¢ HUM,
paboTar0T HOPMAJIBHO.

243 llpu BO3HMKHOBEHUHU JIOOOW HEUCHPABHOCTH YOEAUTHCS B HAIUYUU
HANPSOKEHUS TUTaHUS U CETEBOTO MPEAOXPAHUTENISA, UCIIPABHOCTH Kaleseil.

2.4.4 llpu ycTaHOBJIIEHMH HEUCHPABHOCTH KOMMYTATOp IOJJICKUT 3aMEHE Ha

HCHpaBHBIﬁ N3 KOMIIJICKTA 3I/IH, a HGI/ICHpaBHblﬁ HGO6XOI[I/IMO OTIIPpaBUTh B PCMOHT.

2.5 JleiicTBHS B IKCTPeMAJIbHBIX YCJI0BUSX

2.5.1 Ilpu BO3HMKHOBEHHUU TOXKapa M B JPYTHUX OSKCTPEMAJBHBIX YCIOBHUAX

HEOOXOJMMO OTKIIOYUTH OJIOK KOMMYTAaropa OT CETH DJJEKTPONHUTAHHS U B

|

=

=

= JAJIbHEUIIIEM  PYKOBOACTBOBAaTbCS  HMHCTPYKIUEH 0 MOpSIAKE  JCUCTBUU

=

= o o o

2 00CITyKMBAIOLIETO MePCOHaa, NEHCTBYIONIEH B AKCIUTYyaTUPYIOLIEH opraHu3aluu.
25.2 Jlna tymeHus ropsmero OJoka KOMMYTaTopa HPHUMEHSTh CHCTEMBI

L§ ra3oBoro IoOKapoTYIICHUS] Ha OCHOBE OTHEeracsiiero cpeacrsa XmagoH 114B

H

= ['OCT 15899-93, yrnekucnorHsie orHerymutenu no I'OCT 12.4.009-83, acbecToBble

m

e}

a MOKPHIBAJIA.

E 2.5.3 Kareropuuecku 3amperiaercss UCTIOIb30BaTh IS TYIICHUS XUMHYECKUE

e}

=

< MEHHbIE OTHETYIIUTEIH, BOJIY U MECOK.

g

<

g

=(

=

=]

=

=]

=

=

=

]

=

g Juct
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ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

Ilonn. u gata

Nus. Ne moju.

3 TEXHMYECKOE OBCJY’KUBAHUE

3.100mue ykazanus

3.1.1 T'naBHOW 1enpl0 TexHHUUeckoro obOcmyxuBanus AK 1x4 saBasercs
obecrnieueHne OecriepeOOitHON, HaIeXKHOW pPAOOTHI M TMOCTOSHHOM TOTOBHOCTU K
IPUMEHEHUIO KOMMYTATOpPa 110 Ha3HAUYEHHUIO.

3.1.2 OcHOBHBIMHU 3a/la4aMH, peIIaeMbIMH B Xo/1¢ mpoBeaeHus TO, sBIsoTCs:

- HCKJIIOYEHHE YCIOBUH M Je(EeKTOB, TMOTEHUUAIBHO OMACHBIX JUIA
HOpPMAaJIbHOTO (DyHKIIMOHUPOBAHUS 0JI0Ka KOMMYTaTOpa;

- BBISBJICHUE DJIEMEHTOB (MOAYJEH), HAaXOAAIIMXCA HA TpaHU OTKaza, U
3a0J1aroBpeMeHHas UX 3aMEHa;

- NpOBEpKa TEXHUYECKOTO COCTOSHUSA D3JIEMEHTOB, paboTa KOTOPBIX IMpH
(YyHKIMOHUPOBAHUHM KOMMYTAaTOpa HEMOCPEACTBEHHO HE MPOBEPSIETCS.

3.1.3 Ha ocHoBe TpeOOBaHMI HACTOSIIETO PYKOBOJACTBA U B COOTBETCTBUHU C
npaBuWiIaMd  BHYTPEHHETO  pacmopsiika  JKCIUIyaTHpPYIOIIE  OpraHu3alnuu
PEKOMEHY€eTCsl BBITYCTUTh I'paduk npoBeaeHus: padot no TO kommyTaropa, a Takxke
HEOOXOJUMbIE JIONOJHUTENIbHbIE TEXHOJIOTMYECKHE JOKYMEHTbl (MHCTPYKIHH),
perjlaMeHTUpyIoIIe padoTy 00CITy>KMBAIOLIEr0 MTEPCOHAIA.

3.1.4 Bce pabotbl npu npoBeaeHun TO JOMKHBI BBIMOTHATHCS B TOJTHOM
00beMe U B COOTBETCTBUU C MPUBEJCHHON B HACTOSIIEM PYKOBOJCTBE TEXHOJIOTHEH.

3.1.5 Pesynwsrats! BemmonHeHus TO, BBIIBICHHBIE HEUCTIPABHOCTH, a TAKXKE BCE
orepaly, IMPOU3BEACHHbIE IO PEMOHTY OTAENbHBIX 3JEMEHTOB amnmnaparypbl H
YCTPAHEHHUIO HEHCIPABHOCTEW, 3aHOCATCA B COOTBETCTBYIOIIME Pa3fesibl MacropTa C
yKa3aHHeM HapaOOTKH u3aenus Ha MoMmeHT mpoBenaeHus TO. Bce HeucnpaBHOCTH U

HCIOCTAaTKH, BBIAABJICHHBIC ITPH ITPOBCACHUU TO, JOJI?KHBI OBITh YCTPAHCHBI.

3.2Mepbl 0€301aCHOCTH

3.2.1 Tlpu mpoeaennun TO komMMyTaTOopa HEOOXOIUMO CTPOTO COOJIIONATH
Mepbl 0€30MacHOCTH, W3JIOKEHHbIE B HACTOAIIEM PYKOBOJCTBE, COOIIOIATH

tpeboBanuss [IOT PM-016-2001 [2], IIOT PO-45-007-96 [3] u yka3aHus,

H3JI0OKCHHBIC B JIOKYMCHTAIIUU U3TOTOBUTCIIA O60py,HOBaHI/I}I.
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N ~ ~
5 HaXOoJsIeNcss Ha TapaHTUH, TIPOBOJATCS TOJIBKO MO0 UCTEUEHUHU TapaHTUIHBIX CPOKOB.
=
E‘ 3.31lopsiiok mpoBeeHNsI TEXHUYECKOT0 00CTYKUBAHUS
=
3.3.1 Texnmueckoe  OOCTy)KMBaHWE  KOMMYyTaTopa  MpeayCMaTpUBaET
3 BBITNIOJIHEHHE MTOATOTOBJICHHBIM TEXHUYECKUM MEPCOHANIOM cieayroumx Buaos TO:
>
=
2 - exeaneBHoe TO (ETO);
o
e}
= - texHuyeckoe oocmykuBanue Ne 1 (TO-1);
: - TexHH4eckoe oociyxuBanue Ne 2 (TO-2).
3 3.3.2 ETO xomMmyTaTOpa nperycMaTpUBaeT:
m
- MPOBEPKY BHEUIHETO COCTOSHHUA W TMPOTHPKY OT MBUIM 000pYIOBaHMS
s U3JICIHS;
&
= - MPOBEPKY HAEKHOCTU MOAKIIOUYECHUS COCTUHHUTENbHBIX Kabemneil, mpoBojaa
=
=
e 3a3eMJICHUS U KaOelss MUTaHUs U3/1eIus;
- TIpoBepKYy QYHKIIMOHUPOBAHUS U3ACTHSI.
=
=
]
=
2 Jucr
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3.2.2 OcHoBHBIE MephI 6€30MaCHOCTH TIpHu IpoBeAeHur TO KoMMyTaTOpa:

a) mepea pazoopkoit m3aenus A nposeneHuss TO yOenuThesi B OTKIFOUCHUN €r0
OT CETH dJICKTPONMUTAHHUS,

0) Bce omepanuu, CBS3aHHBIE C YCTAaHOBKOW TICPEHOCHBIX NPUOOPOB U
U3MEPCHUSIMH, JOJDKHBI HCKIIOYaTh KAacaHWE TOKOBEAYIIWX 4YacCTeH OTKPBITHIMU
y4acTKaMH Tena,

B) 3aIpeIIacTCs:

- 3aMEHATh CBhEMHBIE DJJIEMEHTHl B YCTPOWCTBE, HAXOIIEMCA IO
HaNPSOKEHUEM;

- TI0JIb30BATHCS HEUCITPABHBIMU MHCTPYMEHTOM M CPEJCTBAMH U3MEPCHHUI;

-  BKJIIOYATh B CETh DJIEKTPONUTAHUS YCTPOWCTBA, HA KOTOPBIX CHSTHI
3aIUTHBIN KOPITYC WM 3aIIUTHBIC KPBIIIKH.

3.23 [nsa oOecrieueHns TOXKapHOM O€30MacHOCTH TpPH  MPOBEICHUH
TEXHUYECKOT0 00CTykuBaHus Heo0xoauMo BoIoJHATH [1I16 01-03 [4] u uHCTpyKIIHIO

HKCIUTyaTUPYIOIEH OpraHu3aluyl 0 Mepax MoKapHOi 0€30MacHOCTH.

3.24 Omnepammuun TO, cBsA3aHHBIE C HapylIeHHEM IUIOMO ammaparyphl,
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=
q - IIPOBEpKa HAJINYUS U COCTOSHUSA SKCIUTyaTallMOHHOW JOKYMEHTAIUH;
=
E} - MPOBEPKY NMPABUIBHOCTHU BEJICHHUS NACIIOPTA U3AEIIUS.
=
OpueHTHpOBOYHBIE Tpyao3aTpaTel Ha mnposeaeHue TO-2 kommyTaTopa
g COCTaBJISIOT 1 yenoBek * yac.
E
2 3.3.5 Pesynpratel mpoBeaeHuss TO-1 m TO-2 3anuchiBalOT B ammmapaTHBIA
g
~ )KypHai nposenenus TO n3nenus.
g 3.3.6 Ilepedenb paboT, MPOBOAUMBIX MpHU pazanyHbIX Bugax TO kommyTtaropa,
=
2 npuBejieH B Tabsumie 3.1.
m
<
s
=
=
=]
=
=]
=
=
=
]
=
g Jucr
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OpueHTupoBOYHBIE Tpyao3aTparsl Ha mnpoBenenue ETO kommytaTtopa

OopueHTUPOBOUYHO cocTaBisitoT 0,1 yenoBek™*uac.

3.3.3 IIposenenne TO-1 HEOOXOAMMO BBHITONHSITH €KEMECIIYHO HE3aBUCUMO OT
WHTCHCUBHOCTH HMCIIOIH30BAHUS H3/ICTHUS B CIICTYIOIIEeM o0beMe:

- mposeaeHue padot B ooveme ETO;

- TpOBEpKa BHEIIHUM OCMOTPOM U YCTpPaHCHHE TOBPEXKICHUN 3allUTHBIX
MOKPBITUI M AJIEMEHTOB KPETUICHHUs OJIOKa KOMMYTaTopa,;

- MpOBEpKa KOMIUIEKTHOCTH KOMMYTATOpA.

OpueHTHpOBOYHBIE TpyAo3aTrpaTsl Ha mpoBeneHue T1O-1  kommyTaropa

OPUEHTUPOBOYHO cOCTaBIAOT 0,5 yenaoBek * yac.

3.3.4 Tlposenenne TO-2 HEOOXOAMMO BBITIOJHATH HE PEKE OJHOTO Pa3a B TOJ
B CJIEIYIOIIEM 00bEME U MOCIIE10BATEIbHOCTH

- mpoBeneHue pabot B oobeme TO-1,

- JICTAJIbHBIA OCMOTp, OUYMCTKA U MPOMBIBKA Pa3bEMOB M BCETO M3JIETUS C €r0
BBIKJTFOUEHHUEM U YCTAHOBKOM OPraHOB YIIPaBJICHUS B UCXOHOE MOJIOKEHUE;

- BKJIIOYEHHE U MPOBEpKa pabOTOCIIOCOOHOCTH U3/ COTJIACcHO 1. 2.2.2;
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O6bexT TO n Buer TO
[Tepeuens padbot TO uznenus
cozepxkanue pabot | ETO | TO-1 | TO-2
1. BHemnuii ocMoTp + + + 1 IIpoBepuTh BHETHUM OCMOTPOM OTCYT-
0JI0Ka U3/1eIus CTBHUE NBUIM HAa U3JEIUH, TOBPEXKICHUM
WJIY TPEIIMH HA JETaIsAX KPEIJICHUs U Ha
0JIOKE M3/IeHsl, HAPYIIEHUH 3aIUTHBIX
MOKpbITUUA. [Ipy HANIMYMK NbUIK yAATUTh €€
YICTON BETOIIbIO HIIK Oaiikoil XJomyaTo-
oymaxkrou 'OCT 29298-92
+ + OuuCTUTH TULEBYIO MTaHeNb, B T.4. JKKHU
YUCTSIIUMHU caipeTKaMu
2. Ilpoepka pynk- | + + + BusyanpHO 10 CBETOBOW MHAMKAIINN HA
LOHUPOBAHUS JUIEBOM MMaHeIn U3AeNns yOeIuThCs B €ro
W31eNus paboToCIOCOOHOCTH.
BpInoiHUTE KOHTPOJIb TEMIIEPATYPHI B TTO-
MEUIEHUHU C TOMOIIbI0 TEPMOMETpPA U3 CO-
cTaBa OOBEKTa, MpU €€ OTKIOHEHUH 3a J0-
IMyCTUMBIE IPEAEIBI BEIICHUTh IPUUUHY U
OTMETUTH B aIIIAPATHOM XKypHAJIe
3. [IpoBepka cocto- | - + + [IpoBepuTh NPaBUIBHOCTD MOAKIIOUEHHUS
sHUS Kabenen u kalereil u 3a3emieHus 0J10Ka U3ENUS CO-
COCIMHUTEIIEH riacHo D/1, OTCyTCTBHE HapyIIEHUIN U30-
g JAIUN Ka0eleil, 0COOEHHO B MeCTaX X
i MOJKJIFOYEHUS K CETH JIEKTPONIUTAHUS U
= BBOJIa B OJIOK.
= [IpoBepuTh, onpoOOBaB PyKoOi, IEIOCT-
HOCTb Pa3bEMOB, KPEIJICHUE U IIJIOTHOCTD
3aTSKKU KaOeJIbHBIX COEAMHEHUN, TPU
Lé HEOOXOIUMOCTH MOATIHYTh PYKOW raiiku
§ pPa3beEMOB.
& 4. TIposepka - + + [IpoBepuTh BHEHTHUM OCMOTPOM COCTOSI-
= 3aIIUTHBIX MO- HUE 3alIUTHBIX TOKPBITUI U JIEMEHTOB
= KPBITUH U Kper- KpEIUICHUsI U3/IeTIUsl U YCTPaHUTh OOHapy-
E neHuit 61oka YKEHHBIE TTOBPEXKICHHUS.
§ 5. IIpoBepka kom- - + + IIpoBepuTh KOMILUIEKTHOCTB U3aenus. [Ipu
M IJIEKTHOCTH HEO00X0IUMOCTH 0()OPMHTH 3asIBKY Ha BOC-
n3aenus nojHeHue komruiekra 3UII.
g 6. UucTtka pa3peMoB | - - + OTKIIIOUUTH 3JIEKTPONUTAHUE U3ETUS B
o U3J1eus COOTBETCTBUU ¢ HacToAmuM PO, oTcoenu-
= HUTb Kabesu OT Ipyrux ycTpoicTs. [1po-
S BEPUTH COCTOSTHUE TE€PMETU3ALINY Pa3b-
€MOB, HX U OTCYTCTBUE Y HUX MEXaHUYE-
: CKMX ITOBPEXKIACHUMN.
< Juct
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Tabnuua 3.1 — Ilepeuens padboT npu paznuyuHbix Bujgax TO kommyTtaropa
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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

Nus. Ne moju.

2 TIpoMBITh CIUPTOM ATHIIOBBIM TEXHUYE-
ckoMm ['OCT 18300-87 KOHTaKTHI BHEITHHX
pa3beMoB OJI0Ka U COETMHUTENBHBIX Ka0e-
JIeH, IpOoTepeTh pa3beMbl OalKoN XJIomya-
TOOYMa)KHOM, CMOYCHHOM B CITUPTE

3 IMoacoeanHUTh Kadenu M MOAKIIOYUTH
AJIEKTpONUTaHUE u3nenus. Bximounts uz-
JIeTME ¥ BBITIOJTHUTH KOHTPOJIb €ro paboTo-
CIIOCOOHOCTH coriacHo 1. 2.2.2.

7. ITpoBepka D/] - - + 1 IlpoBepUTh CBOEBPEMEHHOCTb, IPABUJIIb-
U3 JIETHS HOCTb U aKKypaTHOCTb BE/ICHUS 3alKCeN B
COOTBETCTBYIOIIMX pa3Jieiax nacrnopra 13-
Jenusl.

2 IlpowsBecTr 3amuch B ACTIOPTE U3EIUS O
KOJIMYECTBE HapaOOTaHHBIX YACOB 3a UC-
TEKIIHUI MepUoJ] FKCILTyaTalluu, O HEHUC-
MIPaBHOCTSX M OTKAa3aX, BBISBJICHHBIX U
YCTPAHEHHBIX B MPOIECCEe IKCIUTyaTalluU U
MIPOBEJICHUS PETJIAMEHTHBIX paboT

3.3.7 PekomeHiyeMble HOPMBI pacxojla MaTepuaioB Ha mpoBenaeHue TO

U3JIENNS, UCXOs U3 pacy€éTa Ha OJUH TOJ1 SKCILTyaTalluy, MPUBEACHBI B Tabmuie 3.2.

Ta6muma 3.2 — PekoMeH1yeMbie HOPMBI pacxojia MaTepHalioB Ha MPOBEICHUE
TO uznenus u3 pacu€ra Ha OJUH roJ HKCIUTyaTalluu

KomnuectBo
HanMeHoBaHMe pacXoHBIX MAaTEPHAIIOB

Ha OJIUH TOJl
Crupt strnoBbeiid Texauueckuit 'OCT 18300-87, i 0,1
Baiika xiomuaTo6ymaxuas TOCT 29298-92, m? 1
Kucts xynoxectsennas Ne 10 OCT 17-888-81 l wr
Jlenta repmerusupytomas 19x0,75 mm EPR S/AMAL TAPE
10 m I .
Crsxka CV-250 10 mT.
Canderku ynctsmue BnaxHasie B Tyoe (100 1mT.) 1181 95KpaHoB 0,5 TyOBI

BriienpuBeneHHple  HOpMBI  BpeMEHM Ha npoBegeHue 1O  ABistoTCs

OPHUCHTUPOBOYHBIMHU U ITOJICKAT YTOUYHCHUIO B IIPOLCCCC SKCILTyaTallnum.

Juct
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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

Nus. Ne moju.

4 TEKYIIUA PEMOHT

4.1 TIpoBepka TEXHMYECKOTO COCTOSIHUSA, OOHApy»XEHUE OTKa3a M MOBPEXKIe-
HUIl OCHOBaHBI Ha KOHTPOJIE PAaOOTOCIOCOOHOCTH M3JENUs MOCPEICTBOM JUAarHOCTH-

YEeCKHUX BO3MOKHOCTEH BCTPOCHHOI'O KOHTPOJIA U3ACIHA.

4.2 Tlouck HEMCIPABHOCTEH, OTKA30B U MOBPEXKICHUN MOXKET MPOBOAUTHCS O€3
npeKpaleHuss GyHKIMOHUPOBAHUS U3/ETHUS C €r0o JUIEBOW MaHeNIu WU yJIaJIeHHOTIO

YCTPOMCTBA yIPABJICHHUS.

4.3 PeMOHT HeWCIpaBHOrO OJIOKa M3AETUS MPOU3BOJIMTCS, KaK IMPaBWIIO, Ha
OpEeINPUITUU-U3TOTOBUTENE JIMOO €ro IMPEeACTaBUTEISIMU Ha MECTE 3KCIUTyaTalluu,
OecIIaTHO B TEYEHHE FapaHTUHHOIO CPOKA M IO CIELHAIbHOMY JOTOBOPY B IIOCIIETa-

PAHTUHWHBINA MTEPUOJ IKCILTyaTallAH.

4.4 Tlpu npoBeIcHUH PEMOHTHBIX pabOT Ha U3AEIUH HEOOXOAUMO COOJII0IATh

Mepbl 0€30IaCHOCTH, U3JIOKEHHBIE B HacTOAIIEM PD.

4.5 Tlocie ycTaHOBKHM HCIPABHOTO MOJYJISI WM OJIOKa B 11€JI0M (HOBOTO WJIH
IPOLIEIIIET0 PEMOHT) HEOOXOAUMO MPOBEPUTH €ro paboTOCIOCOOHOCTH B COOTBET-

CTBHUHU C 1I. 2.2.2 "HacTosmero PO.

Juct
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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

Nus. Ne moju.

mocCraBmika B CYXOM OTalIMBACMOM MW BCHTUIIMPYCMOM IIOMCHICHHWHN IIpH

TeMIiepaType OT

temriepatype +25°C, npu OTCYTCTBHM B aTMOcdepe MbUIM, MTapoB KUCIOT, IIEI0YeH U

5

5.1 Xpanenue uzaenausi JOJKHO OCYIIECTBISATHCS B YIMAKOBKE MPEAIPUSITHS-

XPAHEHHE

5 no 35°C u oTHOCUTENHLHOM BIIaXHOCTH He Oojee 80 % mpwu

APYIrux arp€CCUBHLIX BCIICCTB, BBI3BIBAIOIINX KOPPO3HUIO.

TCXHOJOTHMYCCKUMHU KPBIIKAMH, IIPCAOXPAHAIOIINMU OT MCXaHHUYCCKHUX HOBpe)KI[eHI/Iﬁ

5.2 Tlpm xpaHeHWM pa3beMbl OJOKa W KaOelel IOJKHBI OBITh 3aKPBITHI

KOHTAKTOB M OT IOIIaJIaHWs IILIJIM BO BHYTPCHHHC ITOJIOCTH PAa3bEMOB.

CpOKa COXpaHACMOCTH. HpI/I 9TOM, HC PCIKC OAHOIO pasa B Ioa B TCUCHUC CpPOKa
XPaHCHUA H3ACIIUA OOJIKCH OBITH IMPOBCACH €0 MOHTA’K, BBIIIOJHCHA ITOAIOTOBKA K

pabote u mpoBepka paboTOCIIOCOOHOCTH COTJIACHO II. 2.2.2 HACTOSAIIEr0 PYKOBOJICTBA.

5.3 Cpox xpaHeHHUs M3AETHUS HE JOJDKECH MPEBBIMATh 36 MecAleB B Mpeaenax

113M.

JIuct

No okyM.

TTonrm.

Hara
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6 TPAHCIHHOPTHPOBAHMUE

6.1 TpancnopTupoBaHuEe U3JIETUS AOHKHO OCYIIECTBISATHCS B IITATHOM Tape
NPEANPUATUS-U3TOTOBUTENS (MIOCTaBUIMKA) MOPCKUM, PEUYHBIM, KEJIE3HOIOPOKHBIM U
BO3JIyIIHBIM TPAHCHOPTOM, & TaKK€ aBTOMOOWMJIbHBIM TPAHCIIOPTOM IO HIOCCEHHBIM
JIOpOTaM C TBEPABIM TOKPHITHEM O€3 OTrpaHUYCHHs] CKOPOCTH WU PACCTOSHHUS, a TIO
OYyJBDKHBIM U TPYHTOBBIM JIOpOTraM Ha paccTosiHue He Ooiiee 250 KM cO CKOPOCThIO HE
oonee 20 km/u mpu Temmeparype or muHyc 2 0 mo +50°C mpu OTHOCHUTENIBbHOMN

BIIQYKHOCTH BO3/ayXxa He Oosiee 85 % mpu temmepatype 25 °C.

6.2 Pa3memenue u KpemjaeHNe TPAHCTIOPTHON Tapbl JODKHO oOecreynBaTh €€
YCTOWYMBOE  TOJOXEHHE W  HE  JIOMyCcKaThb  IEpeMelieHHe BO  BpeMs

TPAHCIIOPTUPOBAHUS.

6.3 Ilpu TpancmopTHpOBaHMU AOJDKHA OBITH OOecredyeHa 3alfuTa U3AEIUs OT
BJIaru, rpbI3yHOB, MBUIM U BO3JEHCTBUS aTMOC(EPHBIX OCAJIKOB, MIPSIMOTO COJTHEUHOTO
U3Iy4YeHHUs, a TaKXke 3allluTa OT YJapoB M MEXaHUUYECKUX TIOBPEXKICHUS B

COOTBETCTBHM C MAPKUPOBKOW HA YITAKOBKAX.

Juct
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: 6.4 Ilpu TpaHCOPTUPOBAHUU MOPCKUM TPAHCHIOPTOM U3JEIHE JIOJKHO
: pa3MeImaThCs B TPIOME W YITAKOBBIBATHCS B TEPMETHYHO OIMASTHHBIA MOJIMATUIICHOBBINA
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IHPUJIOXKEHHUE A ITPOTOKOJI OBMEHA JAHHBIMHU MEXKIAY
AHAJIOT'OBBIM KOMMYTATOPOM 1X4 n YCTPOMCTBOM
YIIPABJIEHUA

JlaHHBIN TOKYMEHT OIpEIeNsieT MMPOTOKOII 0OMEHa JaHHBIMU 10 HHTepdeiicy RS-
485 MODBUS mexy ananoroBsiM kommytatopoM 1x4 (AK1x4) u ycrpoiictBom

ynpasiieHus (YY)

1. Onucanue npoTtokona

ITporoko1 MODBUS RTU 8N2.

Benymwmii - yctpoiictBo ynpasienus (YY)

Benowmsrii - kommytatop (AK1x4)

Cxopocth 0OMeHa (0ut/cex) — mporpammupyemas u3 pukcruporanHoro psiga 2400,
4800, 9600, 14400, 19200, 28800, 38400, 57600, 76800, 115200

(3Hauenue o ymomyanuto 38400)

Anpec AK1x4co croponsl YY — nporpammupyeMslil B uHTepBaiie oT 0 1o 254
(3HaueHHe MO YMOIYAHUIO 6)

2. 3anpoc Ha ureHue nmapamerpoB AK1x4

s 3ampoc or YV:

EI Anpec AK1x4 0x06

z Komanna 0x03
S Peructp cr.0aiT 0xRH

Peructp mi.6aiiT OxRL

_ KoJ1-BO cunThIBa€MBIX PErucTpoOB, 0x00
ng CT.0alT (B JaHHOU peain3aluu MpoTo-
= KoJia Bcerna 0)
;é Koa-Bo cuutbiBaembix peructpoB, | OxNL

MJ1.0alT
= CRC mn.6aut 0xXX
g CRC cr.Gaiir 0xXX
2 I ne:
& OxRH, 0xRL - crapmmii u Miaammii 0alThI 3ampaIIuBaeMoOro perucTpa
O0xNL — yucno cuuThIBa€MbIX PETUCTPOB

g [Ipumeyanue:

o YHCJIO CYUTHIBAEMBIX PETUCTPOB B OJJHOM 3ampoce He Oosiee 255

=
=

=

2
2 Juct
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Otser or AK1x4:

Anpec AK1x4 0x06
Komanna 0x03
PerncTp Mi.0aiitT OxRL
Hannsie u3 peructpa 0OxRHRL No 6aiiT,

Kon-Bo nepenaBaembix 0aiT
PaBHO pa3Mepy perucrpa, mne-
penaeTcs cTapiiuM 6aiiTom
BIIEpE]T

Jannsie u3 peructpa 0OxRHRL +1

N: OaiiT,

Kon-Bo nepenaBaembix OauT
pPaBHO pa3mepy perucrpa, mne-
penaercs crapiuM 0auToM
BIIEPE

JHanusie u3 peructpa 0OxRHRL

NoxnL OaiT,

+0xNL Kon-Bo nepenaBaembix OaiT
PaBHO pa3Mepy perucTpa, me-
penaercs crapiuM 0auToM
BIIEpET
g
= CRC mun.6aiT 0xXX
= CRC cr.6aiit 0xXX
=
3. 3anpoc Ha 3amnuchk napametpoB B AK1x4
.
E 3anuck perucrtpa ¢ pa3MepHocTbio 1 cioBo (2 Oaiita)
= 3anpoc ot VV:
E Anpec AK1x4 0x06
- Komanna 0x06
. Peructp cr.0aiiT OxRH
: Peructp mi.6aiit | OxRL
g 3anuceIBaeMoe OxWH
CJIOBO JaHHBIX,
} cT.0alT
5| 3anuchIBaeMoe OxWL
= CJIOBO JaHHBIX,
= MIL.6aiT
s CRC wmn.6aift 0xXX
CRC cr.6aiiT 0xXX
§
=
< Juct
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Otser or AK1x4:

Anpec AK1x4 0x06
Komanna 0x06
Peructp cr.0ait OxRH
Peructp mi.6aiit | OXxRL
3anucannoe cioso | 0OxWH
JIAHHBIX, CT.0aUT
3anucannoe cioso | OxWL
JIAHHBIX, MJI.OAT

CRC mn.0aiT 0xXX
CRC cr.0aiT 0xXX

3anuch perucTpa ¢ pa3MepHOCThIO 2 ciioBa (4 OaiiTa)

3amnpoc oT YV:
Anpec AK1x4 0x06
Komanma 0x10
Peructp cr.6aiT 0xRH
Peructp mn.6aiit | OxRL
3anuceIBaeMbIN 0xXX
OaiiT maHHbIX |
3anuceIBaeMbIN 0xXX
4 0aiiT JaHHBIX 2
5 3anuceIBaeMbIi 0xXX
a OaliT JaHHBIX 3
E‘ 3anuchIBaeMbIi 0xXX
= OaiiT naHHBIX 4
CRC mu.0aT 0xXX
g CRC cr.0aiir 0xXX
>y
< I'ne:
g 0xRH, O0xRL - crapmmii u mitaammii 6alThl agpeca 3amicbIBAEMOI0 perucTpa
E OtBet o AK1x4:
2 Anpec AK1x4 0x06
Komannma 0x10
o Peructp cr.0aiit 0xRH
5 Peructp mu.6aiitr | OxRL
:. 3anucannbii 0aut | 0xXX
é‘ JAHHBIX 1
3anucannabii 0aut | 0xXX
TAHHBIX 2
3
=
g JIucr
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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

Nus. Ne moju.

cBsi3u, omnoku CRC), To otBeT B YV He hopmupyetcs u YV ucuepnaer JTuMUT Bpe-

MEHU OKHJIaHUS OTBETa (TaliM-ayT 0’KHMJIaHUS OTBETa). MaKkCUMaIbHBIN TaliM-ayT CO-

3anucannbii 0aut | 0xXX
JTAHHBIX 3
3anucannbiii Oant | 0xXX
JTaHHBIX 4
CRC mn.0aT 0xXX
CRC cr.0aiT 0xXX

O0padoTKa UCKJIIOYUTEIbHBIX CUTYaUMH 10 OTBETY:

Hwuxe npuBondarcs curyauuu, korna AK1x4 He naet HopManbHOro orseta YV.

Ecaun AK1x4 npuauMaet 3anpoc ¢ ommokamMu (OIMOKH M3-3a TIOMEX B JIUHUU

crasisieT He 0ostee 100 mC.

Ecnun AK1x4 npuaumMaet 3anpoc 6e3 ommudoK, HO HE MOXKET ero oopadboTaTk, TO

B YY dopmupyeTcs OTBET CIEAYIOIIET0 BUAA:

OtBet o AK1x4 ipu HEBO3MOXKHOCTH 00padboTaTh 3anpoc ot YVY:

Anpec AK1x4 0x06
Komanna 0x86
Kox ommoku 0x01
CRC wmi.0auit 0xXX
CRC cr.0auT 0xXX

JlanHbIi 0TBET (hOpMUpPYETCS B CIydae:
1) B 3ampoce ot YV yka3aH HECYIIECTBYIOLIHI PETHCTP

2) 1y 3alMcH B PETUCTP YKa3aHO 3HAYCHHE, BBIXOIAIICE 3a IOy CTH-

MBIC ITPCACIIbI

113M.

Jluct | No okyM. TTomm.

Hara

TUIIX.468349.102 PO

Juct
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4. Peructpel AK1x4

Howmep, | Ho- | [Ipu3 Onucanue perucrpa JnuHa,
HEX | mep, | -Hak oauT
Jec
0x0000 0 R | Peructp craryca AK1x4 2
Crapuuii 6aiit HB
bur 0 - He ucnonp3yercs
but 1 - He ucnons3zyercs
bur 2 - He ucnonp3yercs
but 3 - He ucnonb3yercs
but 4 - He ucnonb3yercs
but 5 - He ucnoabzyercs
but 6 - He ucnonabzyercs
bur 7 - ABapust kommyTaropa
0-Het aBapuu
1-aBapus
Miaaamuii 6aiT LB - Homep kaHana, moaKIo-
YEHHOTO K BXOJIy KOMMYyTaTopa
LB =1 — noaximroueH 1 Bxox
5 LB = 2 — moakirouyeH 2 BX0J1
S|
=
g 0x0001 | 1 R | Crapumii 6aiit HB = 6aiitT Ne 0 nuankaTopa
3 KK
= Munammmuii 6aiit LB = 6aiiT Ne 1 nuaaukaropa
KK 2
3 0x0002 2 R | Crapmmii 6aiit HB = 6aiit Ne 2 nanukaTtopa
& KKU
i Mnanmmit 6aiT LB = 6aiiT Ne 3 unnukaropa
= KK 2
g 0x0003 3 R | Crapmmii 6aiit HB = Gaiit Ne 4 unnukaTtopa
2 KK
Z Munammmii 6aiiT LB = 6aiiT Ne 5 nuanukaropa
kS KK 2
0x0004 4 R | Crapmmii 6aiit HB = Gaiit Ne 6 unnukaTtopa
o KK
§ Munanmmit 6aiT LB = 6aiiT Ne 7 unnukaropa
:. KK 2
é‘ 0x0005 | 5 R | Crapmmii 6aiit HB = OaiiT Ne 8 unnukaropa
KK
Minammuit 6aiT LB = 6aiiT Ne 9 unnukaropa 2
.
g
g Juct
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KKH
Ox0006 | © R | Crapmmii 6aiit HB = Gaiit Ne 10 unaukatopa
JKKN
Mnanmmii 6aiit LB = 6aiiT Ne 11 uanukaTtopa
JKKUN
0x0007 7 R | Crapmmii 6aiit HB = Gaitt Ne 12 unaukaropa
JKKN
Munammuit 6ait LB = 6aiiT Ne 13 unaukaTopa
JKKN
0x0008 8 R | Crapmmii 6aiit HB = Gaiit Ne 14 ungukaropa
JKKUN
Mnanmmii 6aiit LB = 6aiiT Ne 15 urnukaTopa
JKKUN
0x0009 9 R | Crapmmii 6aiit HB = 6aiiT Ne 16 nnaukaropa
JKKUN
Mnanmmit 6aiT LB = 6aiit Ne 17 unaukaTtopa
JKKN
Ox000A | 10 R | Crapmmii 6aiit HB = 6aitt Ne 18 nunaukaropa
JKKN
Mnammmuit 6aiT LB = 6aiit Ne 19 unaukaTopa
JKKN
Ox000B | 11 R | Crapumii 6aiit HB = 6aitT Ne 20 unaukaTtopa
JKKUN
Mnanmmit 6ait LB = 6aiiT Ne 21 nunaukaTtopa
£ KK
= Ox000C | 12 R | Crapmmii 6aiit HB = 6aiit Ne 22 nunaukaropa
= KKU
= Munammmuii 6aiit LB = 6aiiT Ne 23 nnaukaTopa
JKKN
o 0x000D | 13 R | Crapmmii 6aiit HB = 6aiit Ne 24 unaukaropa
E JKKN
= Muanmmumii 6aiit LB = Oaiit Ne 25 unaukaTopa
E KKU
— OxO000E | 14 R | Crapmmii 6aiit HB = 6aitT Ne 26 unaukaTtopa
= KKU
5 Mnanmuit 6aiT LB = 6aiiT Ne 27 unaukaTtopa
§ KKU
Ox000F | 15 R | Crapmmii 6aiit HB = 6aiit Ne 28 nnaukaropa
JKKN
% Munammmuii 6aiiT LB = 6aiiT Ne 29 nunaukaTopa
. JKKN
Ef 0x0010 | 16 R | Crapumii 6aitit HB = 6aitT Ne 30 unaukaTopa
= KKHA
Mnammmit 6aiT LB = 6aiiT Ne 31 unaukatopa
§ KKHN
=
g JIucr
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0x0011 | 17 R | Crapumii 6aiit HB = 6aitT Ne 32 unaukaTtopa
KK
Mnanmmii 6aiit LB = 6aiiT Ne 33 uanukaTopa
KKHU
Ox0012 | 18 R | Crapmmii 6aiit HB = 6aiit Ne 34 nngukaropa
KXKU
Munammuit 6aiT LB = 6aiiT Ne 35 nunaukatopa
KK
0x0013 | 19 R | Crapmmii 6aiit HB = Gaiit Ne 36 unaukaropa
XK
Munammmuit 6aiT LB = 6aiiT Ne 37 unaukaTtopa
KKHU
0x0014 | 20 R | Crapmmii 6aiit HB = 6aiit Ne 38 nnaukaropa
KKU
Minanmmit 6ait LB = 6aiiT Ne 39 unaukartopa
KKHU
0x0015 | 21 R | Crapmmii 6aiit HB = 6aiit Ne 40 unaukaropa
XK
Munammuii 6aiT LB = 6aiiT Ne 41 nnaukaropa
XKKHU
0x0016 | 22 R | Crapmmii 6aiit HB = Gaiit Ne 42 nunaukaropa
KKU
Minanmmit 6aiT LB = 6aiiT Ne 43 unaukaTopa
KK
£ 0x0017 | 23 R | Crapumii Gaiitr HB = Gaiit Ne 44 unaukaropa
. KKU
E} Muaammii 6aiit LB = Gaiit Ne 45 ungukatopa
= KK
0x0018 | 24 R | Crapmmii 6aiit HB = 6aiit Ne 46 nnaukaropa
B XK
E Muaammii 6aiit LB = Gaiit Ne 47 unaukatopa
E 0x0019 | 25 | R/W | Crapmmii 6aiitr HB - He ucnonb3yercs
j Mnagmmii 6ant LB
E Howmep kaHama, MoaKII0u4eHHOTO K BBIXOTy KOM-
=
E MyTaTopa
Ox001E | 30 W | CocTosiHue KHOTIOK BUPTYaIbHOU KJIaBUATYPhI
% (1714 yIaneHHOTO yIIpaBICHUS )
=
Ef 3nauenue HB HL
= 0 — xknonka ButtonNULL
1 — kaomnka ButtonLeft
5 2 — kHonka ButtonUP
=
g Juct
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ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

IToxamn. u nara

3 —knonka ButtonRight

4 — xnonka ButtonDown

5 — kuonka ButtonOK

6 — kHonka ButtonRedit

{7 — xkHonika ButtonALARM
8 — knomnka ButtonKrest

9 — xnonka ButtonESCAPE
10 — xnonka ButtonAR

O0x001F

31

R/W

P€FI/ICTp CETCBOI'O agpccCa

Crapumii 6aiit HB
Crapmmuit 6aiitr HB=0x00 — ne ucnomns3yercs

Munanmuii 6at LB

Mnanmmit 6aiiT LB = 3HaueHue cereBoro ajapeca
AKl1x4

[Tocne 3anmucu atoro peructpa AK1x4 oTBevaet
Ha 3aIpocChl 0 HOBOMY aJIpeCy.

JlonycTumeble 3HaueHus aapeca 0-255
Anpec 255 - oOmmi

0x0020

32

R/W

Peructp ckopoctu oomMena ¢ YV

Crapumii 6aiit HB
Crapmmii 6aiitr HB=0x00 — He ucnomns3yercs

Munanmuii 6ayt LB

Mnanmmii 6aiit LB = 3HaueHne ckopocTH U3 psi-
za

0 - 2400 ouTt/cex

1 - 4800 6ut/cex

2 - 9600 ouT/cex

3 - 14400 owuTt/cex

4 - 19200 6ut/cex

5 - 28800 6ut/cex

6 - 38400 6ut/cex

7 - 57600 6ut/cex

8 - 76800 OuTt/cex

9 - 115200 owuT/cex
[Tocne 3anucu storo peructpa AK1x4 oTeuaer

TUIIX.468349.102 PO

Nus. Ne moju.

13Mm.| JIucT

No okyM.

TTonrm.

Hara

Juct
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Ha 3aI1pOChl ¢ HOBBIM 3HAYCHUEM CKOPOCTH

0x0021 | 33 | R/W | ®nar aBapuun AK1x4 2
0-cOpormien
1-ycraHoBiieH
0x0021
He ucnone3yercs
OXFFFE
OXFFFF W | Peructp nepesarpysku AK1x4

(3aIUCh B ATOT PETHCTP BBI3BIBACT MEpPe3arpy3Ky
AK1x4)

ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

[Ipusnak: R — tonbko urenue, W — Tosibko 3anuchk, W/R — ureHue u 3anuch

TUIIX.468349.102 PO

Nus. Ne moju.

13Mm.| JIucT

No okyM.

ITomn. |Hata

Juct
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ITonn. u nara

Wus. Ne ny0i1.

o

Bzam. uHB.

IToxamn. u nara

Nus. Ne moju.

AK
ETO
KK
3UIIT
[ITA
IICH
CH
CHA
PO
TO
vy

ITepeueHb NPUHATBHIX COKpAIICHUM

- AHaJIOTOBBIN KOMMYTATOP

- ExxeqHeBHOE TeXHUYECKOE 00CTY)KUBaHUE
- KuakokpucTaluImuecKuii MHAUKATOP

- 3amacHOE UMYIIECTBO M TPUHAICKHOCTH
- [IpueMonepenarornias ammaparypa

- [IppeMHHK cUTHaIa HaBEICHUS

- CurHan HaBeIeHUS

- Cuctema HaBeJICHUSI aHTECHHBI

- PykoBo/1CTBO 1O 3KCILTYyaTaIluu

- TexHuueckoe oOCITyXKMBaHUE

- YCTpPOMCTBO YIIPABJICHUS

113M.

Jluct | No okyM. Tlonn. |Hata

TUIIX.468349.102 PO

Juct
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CchUIOYHEBIE JOKYMCHTBI

1  THUIIDK.468349.102 I1C AnanoroBsiii kommyTarop 1x4. [lactiopt
2 TIOT PM-016-2001 MexoTpacneBble TMpaBuWja IO OXpaHE Tpyada

(mpaBuI1 6€30MACHOCTH ) TP IKCIUTYaTalUU AIEKTPOYCTAHOBOK

ITonn. u nara

Wus. Ne ny0i1.

Bzam. unB. Ne

IToxamn. u nara

Nus. Ne moju.

TGJIG(I)OHHLIX CTaHOMAX H Tenerpa(bax N YKazaHW:A, U3JI0KCHHBIC B JOKYMCHTAIIUH

HN3TOTOBUTCIIA O60py,Z[OBaHI/I$I

4

[IIIb 01-03 IIpaBuna mnoxkapHoil ©Oe3zonmacHocTH B Poccuiickoii

denepanuu

3 IIOT PO-45-007-96 IlpaBunma mo oxpaHe TpyAa Npu padboTax Ha

113M.

JIuct

No okyM.

TTonrm.

Hara

TUIIX.468349.102 PO

Juct
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Jluct perucrpauuu U3MEHEHUN

Howmepa nuctoB (cTpanu Bxonsmmit
P ( 1) Bceero i‘om
JINCTOB -
Uzme | 3ame- Ne COTIPOBOANTE
Ne Ho- U3ps- | (cTpanwmir) I[omgmucsr | J[ata
HEH- | HEH- JIOKyMEHTa JILHOT'O
H3M BBIX TBIX B
HBIX | HBIX JIOKyMEHTA "
JIOKyMEHTE
Jara
[as]
H
[a~]
=
S|
=
=
S
=
=
O
>
H
2
o
=]
=
o
jes]
S
s
3
M
&
<
=i
=
=]
=
o
=
=
=
o
=
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