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Hacrosimiee pykoBoactBo mo skcrutyatauuu (PD) THUIIDK.468342.106 PO
MpeJIHAa3HAYeHO /I OpraHu3aluyd NpaBWIbHOW U 0€30MacHOM 3KCIUTyaTaluu
kommyTtaropa 1x4 70 MI'm THUIIDK.468342.106 [1]. PO comepxut cBeaeHus o
KOHCTPYKIIMM, OCHOBHBIX XapaKTepUCTUKAX, YCIOBUSAX pabOThl, yKa3aHUS IO
COOJIOIEHNIO Mep OE30MACHOCTH, a TAK)K€ OCHOBHBIE NPaBWJIA, METOABI M IPUEMBbI
paboThl, HEOOXOAUMBIE JIJIS1 UCIIOJIb30BAHUS U3JIETUS TTO HA3HAYSHHUIO.

Ilepen mcnonp30BaHMEM M3JETUs BHUMATENBHO MpouYMTaiiTe Hactosmee PO.
Crporo coOmrogaiite TpeboBaHMA TeXHUKH Oe3zonacHocTu. IlomHuTe, 4YTO
HEeMpaBWIbHOE OOpalleHue C M3JEIHEM MOXET BbI3BaTh HE TOJIBKO MOBPEXKIECHUE
MaTepUajJbHOrO0 MMYILECTBA, HO U BbI3BATh TSDKENbIE TPAaBMbl M  TEJIECHBIC
MOBPEXKACHUS TIEPCOHANIA C CEPbE3HBIMH IOCIEACTBUSMH B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBUM U HApyIICHUM.

HeBbimonuenne TpeboBanuii  Hactosmero P3O Moxer mpuBecTH K
MOBPEKICHUIO U3ENHS U yTpaTe rapaHTHH Ha ero OeCIIaTHBIM pEMOHT.

OOcnyXuBarolUid MEepcoHaNl JOJKEH H3Y4YuTh Hactosiee PO u apyrue

COIMPOBOAUTCIIBHBIC HNOKYMCHTBLI U3ACIINA, CAATb 3a4CT II0 3HCKTpO6630HaCHOCTl/I C

JIuct

<
=
N ~
8 kBasnukanuen He Hke rpynmnsl [ (Hanpsoxkenue g0 1000 B) cornacuo IlpaBunam
=) .
5 texHuku 6e3onacHoctu (I1TH). IlpoBeaenne HHCTpyKTaXKel MO MpaBUIaMU TEXHUKH
=

0e30MacHOCTU JOIKHO O(QOPMIISTECS B CIEIHAIBHOM KYypHaJe 3KCILTyaTHUPYIOUIEro
& MOAPA3AEIEHUS.
= . .
g N3nenne He umeer uctrouHukoB CBY wu3nydenuii u BpeaHbix npumeceit. K
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= OMAacHbIM BO3JECWCTBUAM TIPU ODKCIUIyaTalMd H3LEIUS OTHOCUTCS  BBICOKOE
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Homepa cchUIOUHBIX NOKYMEHTOB B TekcTe PO ykazaHbl B KBaJIpaTHBIX
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HaumenoBanue napamertpa, HomunanbHOe 3HaueHUe,
s Pa3MepHOCTH JIOTTYCK
<
o YacrtoTa BxoaHOro cursana, MI'i Ot 50 mo 180
=]
é‘ YpoBeHb BXOJAHOTO CUTHaja, 1bm Otr-70 1o O
Koadpdunuent nepenaun, n1b, He menee -1,5
Lé Pexumel yripaBneHust MECTHBIN / TUCTAHITUOHHBIN
]
2 HNutepdeiic IMCTaHIIMOHHOTO KOHTPOJIS U
- RS-485
& ynpasieHuss M&C
o HanpsikeHue nmuTtaHus oT CETH MEPEMEHHOTO TOKa
. DIRS P 220+10%
e gactotoit (50+1) ', B
IS
2 [Torpebnsiemas momiHOCTh, BT, He Golee 10
[aa]
Macca, kr, He Oosee 4,0
£ ['aGaputHbie pa3mepsl (0€3 coeTuHUTENEH
5 p p pa1 ( A ): 19" 1U, rny6una 380 Mmm
= J x I x B, Mmm
=
= 1.1.2.2 Kommytarop 1x4 70 MI'i nomxeH paboTaTh B CICIYIOIMIHUX YCIOBUIX
IKCIUTyaTalluH:
=
=
2 JIuct
s THUIIDK.468342.106 PO
=~ M3Mm.| JTuct | No mokyM. ITonm. ([lara 4

OOO «Texnonorun PanuocBszn» npeaHa3HauyeH [JIs UCIIOIb30BAHUS B COCTaBE
cucteM HaBeneHuss aHTeHH (CHA) pa3iMuHbIX aHTEHHBIX CHUCTEM U KOMILJIEKCOB
TEXHUYECKUX CpelICTB npuemo-nepenaroniet anmaparypsl (IIIIA) ¢ uensio
oOecrieueHus: kommyTanuu curnana 70 MI'n ¢ Bxoja uznenust Ha 000 U3 IBYX
BBIXOZIOB (B JAHHOM OMNUWMA HUCIOJHEHHUS W3JeNHs 3aJeHCTBOBAHO TOJIBKO JIBA

BbIXO4, 4 IBa APYI'UX BbIXOJ4d HC I/ICHOJ'IBSYIOTCSI).

tabmauue 1.1.

1 OIIMCAHME N PABOTA

1.1 Omnucanue u padora kommyrtaropa 1x4 70 MI'u

1.1.1 Ha3zuauenwue

Kommyrtarop 1x4 70 MI'm ucnonnenuss THUIIDK.468342.106 npousBoacTBa

1.1.2 TexHmuyeckue XapaKTepUCTUKH

1.1.2.1 OcHoBHBIE TapaMeTphl AHAJIOTOBOTO KOMMYTAaTOpa MNpPEACTaBICHBI B

Tabnuua 1.1 — OcHoBHbIE TapameTpbl KoMMyTaTopa 1x4 70 MI'n

®.2.503-3 Kommupogan: dopmar A4



Iloam. u mara

Wus. No nyor.

Bsam. uaB. Ne

Iloan. u nara

Mus. Ne nmom.

a) TeMmreparypa oKpy:karoiero Bo3ayxa: ot 5 no 35 °C;
0) oTHOCcHUTEeNIbHAs BIAXXHOCTH IpH TemmepaTtype +25 °C , e 6omnee 80%;
B) armocdepHoe aaBieHue ot 640 g0 800 MM pT. CT.

I') OCTaJlbHbIC MTapaMeTPhl

BO3/yxa paboueii 30HbI B cooTBeTcTBUU ¢ ['OCT 12.1.005-76.

1.1.2.3 Dnexrponutanue kommytatopa 1x4 70 MI'n ocymiecTBisieTcsi TOKOM
npombinieHHOW YacTtoTel (50£1) T'm u nHampsikenuem (220+£10%) B. KabGenn
AIIEKTPONUTAHUS ¢ BUIKOW cTtaHaapTa «EBpo» MoaKIoyaeTcss K MOAYJIO C THE310M
tuna PSCM4 «Valleman» Ha 3agHell maHenu 0j1o0ka ¢ mpeaoxpaHuTeraeM Ha 3 A u

BBIKJIFOYATCJICM Ha ABA ITOJIOKCHUA «I» 1 «Oy.

1.1.3 CocTaB m3aeauns

1.1.3.1 Kommyrarop 1x4 70 MI1 npexacraBiaser u3 cedbs OJIOK,

yCTaHaBJIMBAaEMbIN B CTaHIAPTHYIO cTOMKY 19" BeicoToit 1U (44,44 mm).
KommnekTtHocTh mocTaBku kKomMmyrtatopa I1x4 70 MIn npuBeneHa B €ro
nacnopre [1].
1.1.4 YcrpoiicTBo 1 padora u3aenus

1.1.4.1 Buewnuii Bua kommytatropa 1x4 70 MI'm co CTOpOHBI JUIIEBOM U

3aJHEW MaHenen npeacTapiieH Ha pucyHkax 1.1 u 1.2 cooTBeTCTBEHHO.

Pucynok 1.2 — Buemnuii Bug kommyraropa 1x4 70 MI'y co cTOpOHBI 3aJHEN TaHeIn

Jluct

TUIIXK.468342.106 PO

M3Mm. [ JTuct | No mokym. Ioam. |Hata
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Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

1.1.4.2 CoenuHunrenu, pacnojoKEHHbIE HA 3aJHEN MaHEIu KomMmyTtatopa 1x4

70 MTI't1, mpeacrtaBieHsl B Tabmuie 1.2.

Tabmuma 1.2 - CoenquHuTeny, pacioioKeHHbIC Ha 3aIHEH MaHeIn KOMMYyTaTopa

1x4 70 MI'n
O0o3HayeHue Tun coenuauTens [Ipumeuanue
COETMHUTENS
J?_ Bunt M6 3a3eMIISIIOIINIA KOHTAKT
220B, 50T'u PSCM4 «Vallemany Jl1s1 kabenst muTaHus
M&C DI-9F Ha ycTpoiicTBo ynpasneHus
BXO/J BNC-tun «mama Bxonx kommyTtartopa
1 BNC-tun «mama Brixon kommyTtaropa
2 BNC-tun «mama Brixon kommyTtaropa
BbIXO/ |
3 BNC-tun «mama He ncnonp3yercs
4 BNC-tun «mama He ucronb3yercs'

@yHKIHOHANIBHAS cxema KommyTtartopa 1x4 70 MI'y npuBeneHa Ha pucyHke 1.2.

1.1.4.3 ®yHKIMOHAIBLHOE ONKMCaHKUE pabOThl KOMMYTATOpA.

B 1
X0/
Bxo —>BX°A 2 YHUULMPOBaHHBIN
Abl Lmp Bbixog

CUrHanos Bxog 3 MoAyrb kommyTaumm 1x4 >

70 My >

B 4
X0/
y
+58B RS-485
~220B, 50y
M&C
A
A +5B RS-485
MO,D,yJ'Ib ANTaHUA +5B MnaTa KOHTponnepa l/IHTeque|7|c M&C
[ €————>
5B RS-485
A A
Mogyne oTobpaxeHus
\ 4
A
YKKW maTpuyHoro Tuna Knasuatypa
(nporpaMMupyeMelin)

Pucynok 1.2 - ®yHknnonaneHas cxema koMmmyraropa 1x4 70 MI'n

' B nacrosiutem ncrnionsennn usaenus TUIIK.468342.106 ucnone3yercs Tonbko aBa (BbIXOM «1» u «2») u3

YeThIPeX BHIXO/I0B YHU(HIIMPOBAHHOTO MOJYJISI KOMMYyTanuu 1x4;

Mus. Ne nmom.

13M.

Jlucr

Ne mokym. | TToam.

Hata
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Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

Ha ¢ynkuuonanbHoii cxeme kommyrtatopa 1x4 70 MIn (ma pucynke 1.2)
MIPEACTABICHbl BXOJSIIME B €ro COCTaB CJIEAYIOUIME OCHOBHBIE JJIEMEHTHI
(ycTpoiicTBa):

- yHU(PUUUPOBAHHBIM MOAYIh KOMMYTalMK 1x4 (B HACTOAILIEM HCHOJHEHUU
menenuss  TUIIDK.468342.106 wucnons3yercss TONBKO 2 W3 UYETBIPEX BXOJOB
YHU(PUIUPOBAHHOTO MOYJIA KOMMYyTauu 1x4);

- IUIaTa KOHTPOJIS U yIpaBiieHHs (IJ1aTa MUKPOKOHTPOJLIEPA);

- Moayib GOPMHUPOBAHUS CUTHAIOB OTOOpaKEHUS;

- NPOrpaMMUPYEMBbII 3HAKOCHUHTE3UPYIOIINN JIBYXCTPOUYHBIN
xuakokpuctamuyeckud uaaukatop (KKW) matpuuynoro Tuma, yCcTaHOBIIEHHBIM Ha
JULEBOW MMAHENN KOMMYTaTOpa;

- yHuUUUpOBaHHAs JEBATUKHONOYHAS KJIaBHAaTypa, YCTAHOBJEHHAs Ha
JMLEBOU MMAHENN KOMMYTaTOpa;

- CBETOAMOJHBIE HHAMKATOpbl «ABapusi» u «O0men 1o RS-485»,
PacIIONIOKEHHBIE HA JIMLIEBOU MaHEI KOMMYTATOPa;

- MOAyJb nuTanus +5 B.

Kommytarop 1x4 70 MI'm umeer 1 BXxon asisg aHayioroBbix curdaioB 70 MI'n,
nepeKiIoYaeMbiX Ha ABa Bbixoga. Koadduument nepegaun KOMMYTaTopa COCTaBIsET
BEJUYMHY, OJU3KYI0 K €IUHUIE, TO3TOMY Ha €ro BBIXOJl CUTHAjJ C OJHOTO U3 €ro
BXOJIOB MTOCTYTAET MPaKTUYECKH 0e3 ocaadieHus.

KoHTpons U ynpaBieHHE NEPEKIIOYEHUEM BXOJOB HA BBIXOJ KOMMYTAaTOpa
OCYILIECTBIAETCA MUKpPOKOHTposiepoM Tuna ATmega 128L-8Al. ATmega 128L -
Hu3KonoTpeosronuit - 8-paspsaauaeii  KMOII-MUKpOKOHTpOJIIEp, MOCTPOCHHBIN C
ucnonb3oBanueM pacmupeHHod RISC-apxutektypel ¢ sapom AVR®. Hwmeer
Master/Slave SPI-untepdeiic 1151 BHyTpUCXEMHOTO NMPOTPaMMHUPOBaHUS (CKOPOCTH 10
8 Mowurt/c). JlmanazoH HampsKEHUS NUTaHUS MUKpoKoHTposuiepa ATmega 128L
coctaBnseT ot 2,7 no 5,5 B.

VYrpaBineHrne KOMMYTaTOPOM MOYKET OCYUIECTBISATHCS B MECTHOM PEKHUME MPH

IMOMOIIIM KHOIIOK INIATBhI YIIPABJICHHA, PACIIOJIOKCHHBIX Ha HepeHHeﬁ IIaHCJIU, WU B

JIuct

THUIIDK.468342.106 PO

Mus. Ne nmom.

M3Mm.| JTuct | No mokyM. ITonm. ([lara
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peXuUMe JHUCTAaHIIMOHHOTO ympaBieHus mo wuHTepdeiicy M&C RS-485 wuyepes
coeauHuUTENh «M&CY» OT yaaneHHOro ycTpoicTaa yrpapieHus (YVY).

OToOpakeHHe YCTaHABIMBAEMBIX IMApPaMETPOB M COCTOSHUS KOMMYTaTopa
obecneunBaercs KK u ABymMs cBETOAMOIHBIMU HHANKAaTOpaMu «ABapusi» u «O0MeH
1o RS-485», pacnonoxeHHbIMU JTULIEBOM MaHETU KOMMYTaTopa.

CoctaB koHTpoJupyeMbix u oToOpaxkaembix Ha JKKW mapamerpos
koMmmyTtaropa 1x4 70 MI'n1 BkiTtouaeT B ceosi:

- HOMeEp MOJKIIOUYEHHOTO BX0/1a K BBIXOY;

- craTyc 0J0Ka KOMMYTaTopa — UCIPaBEH/HEUCTIPABEH.

- OTOOpaXeHHE CIUCKA TEKYIIUX aBapuid;

- HMHAMKaUUs Hanuuusi oOMeHa AaHHbIMU 110 uHTepdeiicy M&C RS-485;

- CKOpPOCTh OOMEHa aHaJIOroBOT0 KoMMyTaTopa 1o kananty M&C RS-485;

- azapec muzaenusa B cetu RS-485.

Ha cBeroguon «ABapusi» BbIBEJACH OOOOIICHHBIM CHUTHAT HEUCIIPABHOCTH
KoMmyTatopa. [Ipy BO3HMKHOBEHMM HEHUCIPABHOCTH 3TOT CBETOIUOJ 3aropaercs

KpaCHBIM CBCTOM.

JIuct

<
=
= CocraB ynpaBiisieMbIX MapaMeTpPOB KOMMYTaTOpa:
=
E} - TMOAKJIIOYEHHE BXOJa K OJHOMY U3 JBYX BBIXOJIOB;
=
- CKOpocThb OOMEHa u3JeNus MO0 KaHaly JAMCTAHIIMOHHOTO KOHTPOJS H

- ynpasieHuss M&C RS-485;
©
>
g - azapec u3genusa B cetu RS-485.
£
S CocraB mento JKKH komMmyTaTopa npeacTtasieH B 1. 2.2.2.
5 JUiss  TUCTaHUMOHHOTO YINpaBlIEHUS KOMMYTaTOpoOM, OOMEHa JaHHBIMH,
=
2 KOH(OUTYpUPOBAaHUS M NPOrPaMMHUPOBAHMS KOMMYTaTopa, B IUIaTe KOHTPOIS U
m

ylnpaBiieHus npeaycmorper uarepdeiic RS-485. Murepdeiic sBisieTcs ralbBaHUYECKU
s n3onupoBaHHbIM. CkopocTh oOMeHa U aapec wu3aenus B ceTd RS-485
<
=
= YCTaHABJIMBAIOTCA MPOrpaMMHO B Auana3zone 3HaueHuit or 2400 no 115200 6ut/c (cm.
=
=
e n. 2.2.2).
=
=
]
=
%
s TUIIXK.468342.106 PO
=~ M3Mm.| JTuct | No mokyM. ITonm. ([lara
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

Hanpsbxkenue nutanust +5 B aiist miatel koHTposuiepa GopMUpyeTcss MOAyJIeM
nutanust RS-15-5 (15 Bt, 5 B). WcxonueiM HampsikeHuem st moayis RS-15-5
SBJISIETCSL HampspDKeHue rnepeMeHHoro Toka (100 — 240) B mpoMBITIuIEHHON 4acTOThHI

50/60 I'm.

1.1.5 MapkupoBKa U IJIoOMOMpPOBaHHE

Ha xommyTaTOope HaHECEHa MapKUpOBKa Pa3beMOB, MHIAEKC U 3aBOJACKONM HOMEpP
npudopa B coorBeTcTBHU ¢ ['OCT 2.314-68. MapkupoBka ycTOHYMBA B TEUEHHUE BCETO
CpoKa CIIY)KObl KOMMYTaTOpa, MEXaHUYECKHU MPOYHA U HE CTUPACTCS U HE CMBIBATHCS
KUJKOCTSIMHM, MCIOJB3YEMbIMU MpHU dKcruryaTanuu. C3aam yCcTpOMCTBa, Ha KpEIekK-

HBIM OOJIT KPBIIIKH, YCTAHOBJIEHA OyMaXkHast IJIOMOa U3rOTOBUTEIS.

1.1.6 YnakoBka

KommyTtatop 1x4 70 MI'n mocTtaBiseTcsi B IITATHOW TPAHCIIOPTHOM YIAaKOBKE
MPEANPUATUA-U3TOTOBUTENS, MU3TOTOBJIEHHONW B COOTBETCTBHUM C KOHCTPYKTOPCKOM

JOKYMEHTAlUMEN Ha 3TO U3JECIIHE.
Ha ynakoBouHOW Tape W3JeNus TOJDKHBI ObITh BBITIOJIHEHBI HAIIMKMCH: aapec

mojaydareisi, HOMCpP YIIaKOBKHU U 06Luee KOJIMYCCTBO YIIAKOBOK.

JIuct

THUIIDK.468342.106 PO

Mus. Ne nmom.

M3Mm.| JTuct | No mokyM. ITonm. ([lara
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2  HCHOJIb30BAHME 110 HASHAYEHMUIO
2.1 IoaroroBka kommyTaTopa 1x4 70 MI'n K HCIIOJIB30BAHMIO
2.1.1 Mepsl 6e30macHOCTU

2.1.1.1 K pabote ¢ u3aeaueM 1 IPOBEJCHUS €TI0 TEXHUUECKOTO 00CTyKUBaHUS
JOTYCKAIOTCSl JIMIla HE MOJioke 18 Jier, aTTecTOBaHHBbIC MO TpaBUJiaM TEXHUKH
AIEKTPOOE30MaCHOCTH U TEXHUKH 0€30MacHOCTH C MPUCBOCHUEM KBalU(PUKAIIMOHHOM
TPYIIIBI HE HIDKE TPEThEH, CAaBIINe 3a4eT Ha MPABO BEJACHUS CAMOCTOSITEIILHBIX paboT
Ha JJIEKTpoycTaHOBKax HampspkeHueM 1o 1000 B, u3yuuBmme usnenue B oObeme
HACTOSIIET0 PYKOBOJACTBA IO OJKCIUTyaTalldd M HWMEIOIIME HaBBIKKM pPadOThl C

PaaAruO3JICKTPOHHBIMHU YCTpOﬁCTBaMH N BBIYUCIINTCIIBHBIMU CPCACTBAMU.

2.1.1.2 baokx xommytatopa 1x4 70 MI'm momxeH OBITh MOAKIIOUEH K IIHWHE

3a3eMJICHHUS O00BEKTA.

2.1.1.3 OO6cnyxuBaroleMy repcoHany 3anpeniaeTcs:
- TMPUMEHSTHh HENITATHbIE M HEUCIIPaBHBIC H3MEPUTEIbHBIC NPUOOPHI, HE

HMCIOIIHNEC OTMCTOK 00 nx CBOCBpCMeHHOﬁ ITOBCPKCE;

< )
5 - YCTpaHATb TOBPEKIEHHUS, OCYIIECTBISITH 3aMEHY MOJyled  OJyoka
= )
5 KOMMYTAaTOpa ¥ NMPEAOXPAHUTEIIEH, @ TAKKE OTKIKOYATh U MOAKIIOYATh Pa3beEMbl WIH
O
= nepeMeniaTh Kabesu Mpu BKIIOUEHHOM AJIEKTPONUTAHUU;
- KacarbCs IITHIPEH pPa3be€MOB HE3AIIMIICHHBIMM PYKAMU U OAEKIOW, HE
=
©
2 MIPUHSAB MEphI IO 3aIIUTE OT CTATUYECKOTO 3JIEKTPUYECTBA, & TAKXKE IPUCIOHATH
%
8 pa3beMbl K MOBEPXHOCTSM, ONACHBIM B OTHOIICHUM HAKOIJIEHUS CTaTUYECKOIO
S
- ANEKTPUYECTBA.
z
; 2.1.2 Tlopsimox MOHTaXa 1 IEMOHTaXa U3Eus
S
m
2.1.2.1 PacnakoBath 010k koMmyTatopa 1x4 70 MI'u, noctaBiaeHHBIA K MECTY
= JKCIUTyaTalUM, W  TPOBEPUTH  €r0  KOMIUIEKTHOCTh  COTJIACHO  pa3fAeiy
<
=
= «KommiekTHOCTBY macnoprta [1], a Takke NpoBEpUTh HAIMYUE U COXPAHHOCTH IIIOMO
=
=
S Ha Oioke. TmarenbHO OCMOTpPeTh OJOK M yOEOUThCA B OTCYTCTBUM MEXaHUYECKUX
IIOBPEKICHUN.
=
=
]
=
2 JIuct
: THUIIDK.468342.106 PO
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Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

2.1.2.2 Tlocne TpaHCTIOPTUPOBAHUS U3ACIHS MIPU OTPUIIATEILHON TeMIepaType
OKpYXaIOIlIero BO3JyXa TMepe] BKIOYEHHWEM OJoKa, MpeAHa3HAYEeHHOro IS
pa3MeInieHuss B TOMENIEHUH, HEOOXOJWMO BBHIJIEPKAaTh €ro B TOMEIIEHUU IpHU
TeMIIepaType OKpy»aromiero Bo3ayxa He Menee 15°C u Bnaxknoctu He 6osiee 80% B

TCUCHUC TPECX - UCTHIPCX YaCOB.

2.1.2.3 Monrtax Oioka kommytaropa 1x4 70 MI'1 BbIMONHSETCS B CTOMKE
arnmapaTtHoil ctanaapta 19" B cnenyroiieit mocae10BaTeIbHOCTH:

- BBINOJHUTH MOHTaX OJIOKA KOMMYTaTopa B CTOWKE amnmapaTHON COTJIACHO
MOHTa)KHOMY YE€pPTEKY Ha CTOHKY, B KOTOPOH OH JOJIKEH pa3MeIlaThCs;

- MOJKIIOYHUTH OJIOK KOMMYTaTopa K KOHTYPY 3a3eMJICHUS;

- TPOJIOKUTHh COEIUHUTENIbHBIE KaOelnu ¢ TMOJKIIYUTh HUX K OJIOKY
KOMMYTaTopa B COOTBETCTBUHM C pabO4YMM TMPOEKTOM Ha OOBEKT WJIM HHBIM
JIOKYMEHTOM, €ro 3aMEHSIOIINM;

- TMOJKIIOYHUTH CTOMKY allllapaTHYK C anmnapaTrypod, BKJIouas, OJIOK
KOMMYTaTopa, K IIUTYy 3JEKTPONUTaHUsI O00BEKTa COTJIACHO paboueMy MPOEKTYy WIH

MHOMY JOKYMEHTY, €70 3aMEHSAIOIIEMY.

BHumaHue: pa3pemMbl NpM NOAKJIIYEHUM Kadeiaeil k kommyrtaropy 1x4
70 MI'uy gokHBI OBITH 3aTAHYTHI BpPY4YHYK. Bo wu30e:kaHue mnoOBpeKIeHHUS

PA3BEMOB 3alPEIIACTCH UCITOJIB30BaAHME VIS UX 3ATHKKHA I/IHCprMeHTOB!

2.1.2.4 Jlemonrtax Onoka kommyraTopa 1x4 70 MI'1 gonmkeH BBINOJHSATHCS B
clenyroneil nocaea0BaTeIbHOCTH:

- BBIKJIIOYUTH paboTaronuii 6J10K KOMMYTaTOpPa;

- OTKJIIOYUTH OJIOK KOMMYTaTOpa OT CETH 3JIEKTPOIUTAHNUS;

- OTKJIIOYUTH OT OJOKa KOMMYTaTOpa COEIMHUTEIbHbIE KaOenu, HauuHas C
Ka0ensl MUTaHUs U 3aKaH4YMBAas MIMHOU 3a3€MJICHUS;

- JIEMOHTHpOBAThH OJIOK KOMMYTaTOpa U3 CTOMKHU annapaTHON U yIaKkoBaTh €ro
B IITAaTHYIO YHNAKOBKY (MpU HEOOXOJUMOCTH OTIPABKU WJIU JIUTENILHOrO, Oojee TexX

MCCALICB, XpaHCHI/ISI).

JIuct
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Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

2.1.3 HOpHIIOK IMPOBCPKU I'OTOBHOCTH HU3ACJIUA K HUCIIOJIB3OBAHHUTIO

2.1.3.1 TIlpoBepuTh MNpaBUIBHOCTh MOJAKIIOUEHUA ceTh 220 B W 3ammTHOrO

3a3€MJICHHUS] K KOMMYTaTopy.

2.1.3.2 TloakmoouuTh K COEIUHUTENSIM BXOJAOB W BBIXOJIa KOMMYTaTopa

COOTBETCTBYIOIIINE CUTHAIbHBIC KaOemu, Kabellb yIpaBieHus U KaOeab MUTaHus.

2.1.3.3 VYcranoBuTh BbIKItOUaTenb ceTy 220 B Ha 3aqHel maHenm koMmyTaTopa

B noJioxenue «1». KoMMmyTaTop roroB Kk MpoBEpKE U HACTPOMKE MapaMeTPOB.

2.2 IIpoBepka padoTOCIIOCOOHOCTH M3/EJIUA

2.2.1 IIpoBepka pabOTOCIIOCOOHOCTH KOMMYTAaTOpa 3aKJIOYaeTcs B INPOBEPKE
BO3MOXKHOCTH YIpPaBJICHUS KOMMYTAIlMEH €ro BXOJO0B Ha BBIXOJ U TapaMeTpaMu
KOMMYTAaTopa MpHU MOMOITY KHOTIOK YIIpaBJIeHHUsI, paCTIONIOKEHHBIX Ha JIMIICBON MMaHEIH,
Hamuyuu 1pu 3ToM nokazaHui Ha KKUW m cocTosiHus CBETOAMOTHON WHIWKAIUU HA

JIALIEBOU TTAHEU KOMMYTAaTOpA.
2.2.2 TlpoBepka pabOThI KJIaBUATyPhl U CPEACTB OTOOPAKEHUS.

2.2.2.1 Ins ympaBieHUs KOMMYTAaTOPOM MCHOJb3YyeTCs YHUDUIIMPOBAaHHAS
JEBATUKHONIOYHAS KJIaBHaTypa, pAacHoOJIOKCHHAash Ha TMepeHed maHenu OJjoka u

Mpe/ICTaBICHHAs HAa pUCyHKe 2.1.

\. J \

4 N\ [
<ol X ||[=>
\. \. J \.

Pucynok 2.1 — KnaBuatrypa kommyTtaropa

JIuct
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

2.2.2.2 ®yHKUMY KHOIOK KJIaBUATyphl MPUBEICHHI B Tabiue 2.1.

Tabnuua 2.1 — yHKIMM KHOTIOK KJIaBUATYPHI

IInkrorpamma
Ne kHOTIKM KHOITKH Haznauenue
N\ N\
1,2 [<)=l ['=(> - IEPEMEILIEHUE TI0 CTPOKE MEHIO;
J J

3,4 [{}

- BBIOOp MyHKTa MEHIO;

[ {} - YBEJIMYEHHE WU YMEHBIICHUE 3HAUCHUS
napameTpa Mpu peJaKkTUPOBAHUU

)
5 ESC - BBIXOJI U3 IIYHKTa MEHIO Ha YPOBEHb BBILIE
N—/
M
6 ALR - oToOpakeHUe CIUCKa TEKYIIUX aBapuid
—/
OTMEHA
7 X
N—/
M
3 R - BXOJI B PEXKUM PEIaKTUPOBAHUS 3HAYCHUS
rapaMeTpoB
’ ‘ - BXOJ1 B ITYHKT MEHIO;
9 oK
— - BBOJl U3MEHEHHOI'0 3HAYEHHUs ITapaMeTpa

Nuaukanusi COCTOSAHUS U PEKUMOB pabOThl KOMMYyTaTopa OTOOpa)aroTcs MpH

oMoty ceeroanoaoB u JXKKU, pacnonoxeHHbIX Ha TIepeIHel maHeau O010Ka.

KpaCHBIﬁ CBCTOAUO «ABapI/ISI» TOPUT IIPpU HAJINIHNN aBapI/Iﬁ KOMMYTaTopa.

3enenbit cBeronuon «OOMen mo «M&C» mwuraer mpu HalIuduu oOMeHa

KOMMyTaTopa ¢ yctpoiictBoM yrpasieHus (YY) no unrepdeiicy RS-485.

PabGoune mapamerpsl kKommyTaTopa otoopaxatorcs Ha JXKKU, paconoxeHHOM Ha

JIMIIEBOU MaHeIu OJI0Ka.

2.2.2.3 Meniw XKU kommyTtatopa.

I'maBroe menro JKKN KOMMYTaTOopa COCTOUT U3 ITYHKTOB MCHIO:

- «[IpocMOTp TEKYILIETO COCTOSTHUS»;

- «[TapameTpsl HACTPOUKUY;

Mus. Ne nmom.

M3Mm.| JTuct | No mokyM. ITonm. ([lara
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- «Konen MeHO».
2.2.2.3.1 «IIpocMOTp TEKYIIETO COCTOSHUS.

HYHKT MCHIO «HpOCMOTp TCKYIICIO COCTOAHUA»  ABJACTCA OCHOBHBIM

(ucxonubiM) okHoM Ha KKU mnst orobpakeHus pexumMoB paboTel kommyTaTtopa 1x4

ESC
70 MI'u, BXoA B KOTOpBII OCYIIECTBISETCS HAXaTUEM KHOIKH (omuH wnH
HECKOJIBKO pa3 B 3aBUCUMOCTH OT TEKYILEr0 YPOBHS OTOOPaKEHUS MEHIO), IIOCIIE YETO0

Ha J)KKU1 HI/II_ICBOﬁ rmaHenu OJIoKa KOMMYTAaTOpa OTKPBIBACTCA OKHO, HMCIOIIICC BUJ I:

4Cro OTKPbIBACTCA OKHO, UMCIOIICC, HAIIPUMCECD, BUJ 2:

Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

1. IIpocMOTp TEKYIIEro COCTOSIHUSA
2. ITapameTpsl HACTPOUKH |

Bun 1:

oK
JlJist mpocMoOTpa TEKYIIETO COCTOSHUSI HEOOXOJUMO Ha)XaTh KHOIKY ocJie

CBY KommyTtaTop 1x2
KommyTatop : BX - > BbIX2

Bung 2:

IIpy Hanmuuuu aBapuil Ha MepeJHENd MaHEIM KOMMYTAaTopa TOPUT KpacHBIN

ceeroqgnon «KABAPUSy.

JInsg  [eTtaspHOro MPOCMOTPAa CHHCKAa aBapuid Ha TAHENW YIPaBICHUS

HCO6XOIII/IMO Ha)XXaTb KHOIIKY

OTO6pa)KCHI/IeM CIITMCKa aBapI/Iﬁ CO CTpCJIKaMH BBCPX W BHHU3, O3HAYAIOIIHUX, YTO

HaXumMasi KHOIIKHN u , MOJKHO JIUCTATh CIIMCOK TCKYIIUX aBapHﬁ. Ecin

aBapI/Iﬁ HCT, TO B CIIMCKC ITOABUTCA HAAIIUCh «TCKYH_II/IX aBapI/Iﬁ HET».

nocie 4vero Ha JKKWM mosgaBurca MEHIO C

b

[Ipy HexOppeKTHOM OOpalleHuHW ¢ KHOINKAaMU KJIaBUATYpbl, HampuMmep, IpHU

Ha>XaTHUM KHOIIKHU (BXOI[ B PCXKHUM PCAAKTHUPOBAHUA 3HAYUCHUSA HapaMeTpOB) u3

COCTOSIHUS OTOOpaXKeHUs CIIMCKa aBapuii 0TOOpa3uTCss OKHO BUA 3:

JIuct
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Bun 3:

BOBBpaT B HCXOJHOC OKHO 1 T7aBHOTO MEHIO IIOCJIC MpoOCMOTpPa BCCIro CIIMCKaA

TEKYIIUX aBapUi OCYHIECTBIAECTCS KHOIKOM . HaxxatneM KHONKH

OmunbKka CTPYKTYpPbl MEHIO
Haxxmute «ESC» niu «Oky»

OCYIICCTBIACTCA MEPCXOJ B OKHO BHU A 4:

Bun 4:

ITapameTpbl HacCTpOUKU 1
KoHnen MeHIo

2.2.2.3.2 «IlapameTpbl HACTPOUKN.

[Tynkt mento «IlapamMeTpbl HACTPOUKHIY COJIEPKUT CICAYIONTUE TTOATYHKTHI:
- «CocTosiHuE KOMMYTaTOpay;
- «Cxopocth oOMeHa RS485%;

- «Anpec B cetn RS-485»;

- «Kouerr MmeHroy.

Hauanpnoe oxHo «CocCTOsIHHE KOMMYTAaTopa» U3 COCTaBa MCHIO «HapaMeTpLI

2]
g
=
-
E( HACTPOWKW» BBICBEUMBAETCSl IMOCIE HAXaTUs KHOIKH B OKHe Buga 4 wu
=
IIPUHUMAET BUJ 3:
&
& CocrosiHre KOMMYyTaTOpa
= Cxopocts ooMeHa RS-485
] Bun 5: P !
<
2 MeHio Buga 5 MO3BOJISIET MPOBEPUTH TEKYIIEE COCTOSHUE KOMMYTAllMU U TIPHU
=)
2 HEOOXOJUMOCTH HM3MEHHUTh CXeMY KoMMyTaluu. [ sToro HeoOXOAuMO HaXKaTh
g
- oK
KHOTIKY , TIOCJIE Yero MOsIBUTCS OKHO BHA 6:
<
8
S IloakarouaeMbId BBIXOJ:
=
= 1, 2
S Bun 6: {d, 2)
=
=
=
o
=
2 JIuct
: TUIIXK.468342.106 PD
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Bropoii ctpoku XKW oToOpakaemoe 4YHMCIO HOMEpa BBHIOMPAEMOIO BBIXOJA JIJIS

Haxxumass KHONKH 01051

npeajraracMbIxX I u 2, Ha6n}0z[a51 B CBCTAIICMCS OKOIIKC CJICBA B HCpBOI;'I JUL0J637000%041

b

KOMMYTAIIMU Ha BXOJ 0JIOKa KOMMYTaTopa.

BbIXOAbI

HCIOCTYIIHBIMU IJISI YIIPABJICHUA.

IIpumeuanne — B ucnonnennn THUIIAK.468342.106 kommyrtatop 1x4 70 MI'n

OCYH_ICCTBJISICM BBOJ HW3MCHCHHOI'O 3HAYUCHUS IIapaMcTpa BBI6paHHOﬁ CXCMbI

3 u 4 yHUPUIHUPOBAHHOTO MOIYJISI KOMMYTallUH

oK
KOMMYTallUu HAJKUMACM KHOIIKH 1 BO3BpalICHUCM B OKHO MCHIO BHUd 5.

HaxxaTtnem KHONKHU B OKHC MCHIO BHJa 5 BBI30BEM OKHO BHJa 7:

Bunx 7:

Ckopoctb 0oOMeHna RS-485 1
Anpec B cetn RS-485 |

BbIOpaTh TpeOyeMblil BBIXOJ U3

1x4 daBIAOTCA

2]
:
=
: [Tpy MOBTOPHOM Ha)KaTWH B OKHE BHJIa 7 Ha KHOIKY JIOJKHO TOSIBUTHCS
5
= OKHO BHJA §:
&l Anpec B cetu RS-4851
]
2 B 8: Konen meHto
o
Jas)
<
=
i [Tpu HACTpOlKE CKOPOCTH OOMEHA, €CITM M3 OKHA 7 Ha)KaTh Ha KHOIKY , Ha
jus)
; XXKU orobpaxaeTcsi OKHO ¢ cooOmeHneM Bua 9:
<
@
CxopocTtb 00OMeHa, OuT/cex
< —
= 6 BaudRate=38400
& Bug 9:
=
=
S JlommyCTUMBIE CKOPOCTH OOMEHA BBIOMPAIOTCS U3 CTAHIAPTHOTO Psfa:
0 - 2400 owut/c
=
=
o
=
2 JIuct
n THUIIK.468342.106 PO
=~ M3Mm.| JTuct | No mokyM. ITonm. ([lara 16
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1 - 4800 6ut/c

2 - 9600 6uTt/c

3 - 14400 6ut/c
4 - 19200 6ut/c
5 - 28800 ourt/c
6 - 38400 6ut/c
7 - 57600 6ut/c
8 - 76800 ourt/c
9 - 115200 6ut/c

IIpu HacTpoiike anpeca (M3 OkHa BUJia §) Ha DKpaHe 0TOOpakaeTcsi COOOIEeHNE
Buaa 10:

Anpec yctpotictBa (0-255)
003 (255-06m1uit agpec)

Bug 10:

Honyctumbie anpeca: 0-254 (3HaueHue mo ymondanuto 6). Anpec 255 sBusercs
o0IMM U TIpeJHA3HA4YeH [JIsi TOMCKa KoMMyTaTtopa Ha muHe RS-485 u ero

Ha4dyaJIbHOI'O KOH(l)I/II‘ypI/IpOBaHI/ISI (Ha HCTO KOMMYTATOP BbBIAACT OTBCT, HC3ABUCHUMO OT

<

5

= ero (hJMKCUPOBAHHOT'O ajJpeca).

=)

S

= 2.2.2.4 CBeToguoHas UHIAUKAIIUSL.

- Cseronnonubeii uHankarop «ABAPUS» kpacHOro nBerta Ha nepegHel NaHEeIu

©

> )

g KOMMYTaTOpa ropUT NPy HAJTUYUK aBapuii OJoKa.

E IIpu 3axurannu kpacHoro ceetonuona «ABAPUS» nanpHelnas skcruryaTtamnus

o KOMMYTAaTOpa HEBO3MOKHA 10 YCTPAHEHUS IPUUYMHBI AaBapUU.

m'

= Cseronnonubiii uagukatop «OBMEH I10 M&C» 3eneHoro uBera Ha nepeaHen

s

= 6 deiicy RS-485

& MaHEJIM KOMMYTaTOpa MUTAeT BO BpeMsi OOMeHa JaHHBIMU MO HHTEpdercy RS- c
YIAJIEHHBIM YCTPOMCTBOM YIIPABJICHHS. OTOT CBETOAMOJ MHUraeT TOJBKO B TOM

<

= )

S cilly4yae, €clid TPHUHATHI KOMMYTAaTOpPOM IaKeT KOPPEKTEH (MMEeT NPaBUIbHYIO

=

E( CTPYKTYPY, KOPPEKTHBIN aJIpec, pErucTp U KOHTPOJIBHYIO CYMMY).

=

=

=

o

=

2 JIuct

: THUIIDK.468342.106 PO
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Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

2.3 Hcnoab3oBaHue H3eJUSA

2.3.1 Jlns ucrnonp30BaHUs KOMMYTAaTOpa MO0 Ha3HAYCHUIO HEOOXOAUMO MOJIATh
Ha Hero Hanpspkenue cetr 220 B 50 ', BkirounTs kHOMKOM «Bri/Beikiy Ha 3amHeH
naHesau 0JI0Ka, yCTaHOBUB €€ B MOJIoKeHue «1».

2.3.2 Hactpoiika u pabota KOMMyTaTopa.

2.3.2.1 Ilocne  BKIOYEHUS  MNUTAHUS  NPOKOHTPOJIHMPOBATH M, IpPH
HEOOXOIUMOCTH,  YCTAaHOBUTh  MEpeMEHHble  (HacTpauMBaemble)  IapaMeTphbl
KOMMYTAaTOpa COIJIacHO II. 2.2.2.

2.3.2.2 OCHOBHBIM PEXHMOM pabOThl KOMMYTaTopa SBISIETCS PEXHUM
JUCTAHIIMOHHOIO YIpaBieHUsi ¢ yAaJeHHoro YVY. Pe3epBHbIM peXUMOM palbOThI

ABJIACTCA MCCTHOC YIIPABJICHHUC C JIMLICBOM MaHeIu 010Ka KOMMYTAaTopa.

2.4 Bo3MoO:KHBIC ABAPpUHU M HEMCIIPABHOCTH
2.4.1 CseueHHue KpacHOro CBeToAuoOna «ABapus» B paboueM pexume
CBUJIETENBCTBYET O HAJMYUKM HEUCHPABHOCTEM KOMMYTAaTOpa, OTOOpa)KaeMbIX B OKHE

MeHI0 «Crnucok TCKYIIUX aBapHﬁ>>, BXOI B KOTOPOC OCYHICCTBIIICTCA YCPC3 HAXKATHC

ALR
KHOIIKHA Ha JINLIEBOM [TAHEIU KOMMYTaTopa.

[lepeyeHb OCHOBHBIX BO3MOKHBIX HEHUCIIPABHOCTEH KOMMYTATOpa U CIIOCOOBI UX
yCTpaHEHUs MPUBEACHBI B Tabuie 2.2.

Tabnuma 2.2 — IlepedeHb OCHOBHBIX BO3MOXHBIX HEHUCIIPABHOCTENH KOMMYTaTOpa

U CIIOCOOBI UX yCTpaHEHUS

HaunmenoBanue Hencrpas-

HOCTH, BHEIIIHEE MPOSIBIIC-
BeposiTHas npuunHa Crnoco0 yctpaneHus
HUE U JOTIOJHUTEIbHBIE
MIPU3HAKU
1. Her cBeuenus nHanka- 1.1 OrcyrcTBYyeT IIpoBepuTh HaIMUKE HANIPSKEHUS B
TOPOB IIPY BKJIFOUEHUH  |HampsbkeHue ~220 B, CETHU DJIEKTPOIIUTAHUS KOMMYyTaTopa
MUTAHUA U30CITUS 50T

1.2 HencnipaBen unu He | [IpoBEpUTH M IOACTHIKOBATH COEIH-
MOJICTBIKOBAH Kabellb  |HUTENb CETEBOro Kabess K KoMMyTa-

MUTaHUS TOpY
1.3 Cpabotan aBToMat |BriscHUTH puuKHY cpabaThIBaHUS
3aIUTHI aBToMara 3aluThl. [IpuHATH penienue

0 JanpHelen padore. BkiounuTts
BBIKJIFOYATE]Ib ABTOMATa 3aIUThI

JIuct
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HaunmenoBanue Hencrpas-
HOCTH, BHEIIIHEE MPOSIBIIC-
BeposiTHas npuunHa Crnioco0 yctpaneHus
HUE U JOTIOJHUTEIbHBIE
MIPU3HAKU
2. Ha nuueBoii manenu mu- | 2.1 HeucnpaBen kom-  |[IpoBepuTh KOMMYTaTOp COTJIACHO
raeT KpacHbII CBETOAUO | MyTaTOp m. 2.2.2, yoeaAuThCs B €ro HeMCIpaB-
«ABapusn» HOCTH Y OTIIPaBUTh B PEMOHT
3. Her cBs3u ¢ ycTpoit- 2.1 He noxncteikoBan  |OTkiIt04MTh Y'Y, MPOBEPUTH Kabeb
CTBOM YIIpaBJICHUS B pe- |WJIM HEUCIPABEH KaOellb | yIpaBieHHs Ha 1IeIOCTHOCTh. [lpu
KUME yIAIEHHOTO CBS3M KOMMYTaTOpa ¢ |HEOOXOJMMOCTH BOCCTAHOBUTH Ka-
yIpaBJICHUS YCTPONCTBOM yIipaBje- |0eb, MOAKIIOYUTh U IOBTOPUTH
Hus (YY) BKJIOYEHUE
2.2 HeucnpaBeH koM- | OTnpaBUTh KOMMYTATOP B PEMOHT
MyTaTop
2.3 Heucnpasen mopt |OTnpaBUTh KOMMYTATOP B PEMOHT
unrtepdeiica RS-485

2.42 Ilpu oOHapyXEHHUHM HECOOTBETCTBUSI KOMMYTaTopa TpeOOBaHUIM
HACTOSIILIETO PYKOBOACTBA B IIPOLIECCE MCHBITAHUN WIM DKCIULyaTallud W3AEIus
HE00X0IUMO yOeTUThCA B TOM, YTO BCE YCTPOWCTBA U CUCTEMBI, COMPSTaeMble C HUM,
paboTaroT HOPMAJIBHO.

2.43 Ilpu BO3HMKHOBEHHUM JIHOOOW HEUCIIPABHOCTH YOEAUTHCS B HAIUYUU

HaIIPSAKCHUA TUTAHUSA U CCTCBOTO IPCIOXPAHUTEILA, UCIIPABHOCTH KaOeJeH.

<
e
S 2.4.4 Tlpu yCcTaHOBJICHMM HEUCIPABHOCTH KOMMYTATOp MOMJICKHUT 3aMEHE Ha
=
= ucrnpaBHblii u3 komruiekta 31U, a HenucnpaBHBIN HEOOXOAUMO OTIIPABUTH B PEMOHT.
O
=
2.5 JlelicTBHS B IKCTPEMAJIbHBIX YCJIOBHAX
§' 2.5.1 Ilpy BO3HMKHOBEHHUM MOXapa U B APYrUX SKCTPEMAIBHBIX YCIOBHUSX
]
2 HEOOXOIUMO OTKJIIOYUTH OJIOK KOMMYyTaTopa OT CETH OJJICKTPONUTAHUS U B
o
m ~ ~ ~ ~
= JNalbHEHIIEM  PYKOBOJCTBOBATHCS ~ MHCTPYKIUEH O  TMOpAAKE  JCUCTBHM
- 00CITy>KHBAIOIIET0 MepcoHana, TeUCTBYIONIEH B KCIUTYaTUPYIOIIEH OpraHu3aiim.
e}
=
S 2.5.2 Jlng TyumieHusi TopAmero OJoKa KOMMYTaTropa IPUMEHSTh CHUCTEMBI
<
[s2)
i ra3oBOro IMOXKapOTYIIEHHWs] Ha OCHOBE OrHeracsiiero cpeacrsa XiaaoHn 114B
o I'OCT 15899-93, yrnekucnotasle orserymureny no 'OCT 12.4.009-83, acbecroBsle
e
<
=(
= MOKpbIBaJa.
=]
é[ 2.5.3 Kareropuuecku 3amnpenaercsi UCIoJIb30BaTh ISl TYUIEHHUS XUMHUYECKHUE
MIEHHBIE OTHETYIIUTEH, BOJIY U MECOK.
=]
=
]
=
2 JIuct
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3 TEXHHMYECKOE OBCJIYXHNBAHUE

3.1 OO0mme ykazaHus

3.1.1 TI'maBHOW 1ENbIO TEXHUYECKOTO OOCHyXHBaHUS KoMmMmyTaropa 1x4
70 MI'n siBnsiercst obecnieyeHne OecriepeOOitHON, HaleKHOM pabOThl M MOCTOSHHOM
TOTOBHOCTH K IPUMEHEHUIO KOMMYTATOpa 10 Ha3HAYEHHUIO.

3.1.2 OcHOBHBIMH 33/1a4aMHU, pelIaeMbIMH B Xo1e mnpoBeaeHus TO, SABIAIOTCS:

- HUCKIIOYEHHE YCIOBHM U Je(deKTOB, MOTEHUUAIbHO OMNACHBIX A
HOPMaJIbHOTO () YHKIIMOHUPOBAHUS 0JI0Ka KOMMYTaTOPa;

- BBISBJICHUE OJJIEMEHTOB (MOAYJEH), HaXOASIIMXCA Ha TpaHU OTKaza, |
3a0JaroBpeMeHHas UX 3aMEeHa;

- TpOBEpKa TEXHUYECKOrO0 COCTOSHUSA DJIEMEHTOB, paboTa KOTOPBIX MpHU
(GYHKUMOHUPOBAHUHM KOMMYTATOPa HEMOCPEICTBEHHO HE MPOBEPSIETCS.

3.1.3 Ha ocHoBe TpeGoBaHU{ HACTOSILETO PYKOBOJACTBA U B COOTBETCTBHUU C
NpaBWJIaMH  BHYTPEHHErO0  pacmops/ika  JKCIUTyaTUpYyIOUled  opraHu3auuu
pEKOMEHyeTcsl BRITYCTUTh Tpaduk npoBeaeHus padbot no TO koMMmyTaTopa, a Takxke

HCO6XOIII/IMBIC OOIIOJJHHUTCIIBHBIC  TCXHOJOTHUYCCKHUC TOKYMCHTHBI (I/IHCTPYKHI/II/I),

JIuct
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<

=

S perjiaMeHTUpyoIe padoTy 00CTyKMBAIOIIEr0 epCoHalIa.

=

5 3.1.4 Bce pabotel npu mnpoBeaeHur TO MOMKHBI BBIMIOJHATHCS B IMOJHOM
O

= o0BbeMe U B COOTBETCTBHUM C MPUBEJICHHON B HACTOSIIEM PYKOBOJICTBE TEXHOJIOTHEH.

. 3.1.5 Pesynbtatsl BoinonHenus: TO, BhISIBICHHbIE HEUCIIPABHOCTH, a TAKXKE BCE
=

©

& onepanuu, MPOU3BEJECHHbIE IO PEMOHTY OTIEIbHBIX 3JIEMEHTOB ammaparypsl u
% >

E YCTPAHEHUIO HEUCTIPABHOCTEH, 3aHOCSTCS B COOTBETCTBYIOUIME pa3jielibl MacrnopTa ¢
o yKazaHHeM HapaOOTKH H3/esidsg Ha MOMeHT npoBenenus TO. Bce HewcnpaBHOCTU U
o

= HEJI0OCTATKH, BBIABJICHHbIE TTPU npoBeaeHur TO, T0KHBI OBITh YCTPAHEHBI.

s

S
m

3.2 Mepsbl 0e30acHOCTH

g 3.2.1 Ilpu nposenenun TO kommyTatopa HEOOXOAMMO CTPOro COOJIOIAThH
=

: Mepbl  0€30MacCHOCTH, W3JIOKEHHbIE B HACTOAILIEM PYKOBOJCTBE, COOJOJAThH
=

= tpedboBanusa I[IOT PM-016-2001 [2], TIOT PO-45-007-96 [3] u yka3aHus,

U3JI0’KEHHbIE B JJOKYMEHTAIIMN U3rOTOBUTEISE 000PY10BaHUS.

=t

]

=

%
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

Mus. Ne nmom.

3.2.2 OcHoBHbIE MephI Oe30macHOCTH ipu npoBeaeHnn TO komMyTaTopa:

a) nepes pazdoopkoit uznenus i nposeaeHus TO yoenuTbesi B OTKIIOYEHUH €0
OT CETH AJIEKTPOINUTAHUS;

0) Bce omepanuu, CBS3aHHBIE C YCTAHOBKOM TIEPEHOCHBIX NPUOOPOB U
U3MEPEHUSAMH, JOJKHBI HUCKIIOYaTh KacaHWe TOKOBEAYIIMX YacTe OTKPBITHIMU
y4acTKaMH TeJa;

B) 3allpelniaercs:

- 3aMEHSTh CBEMHBIE DJJEMEHThl B YCTPOMCTBE, HAXOMASIIEMCS IOA
HaIpsHKEHUEM;

- TOJIb30BAThCSl HEUCIIPABHBIMU MHCTPYMEHTOM U CPEICTBAMHU U3MEPEHUM;

- BKIIOYAaThb B CETh DJIEKTPONUTAHUS YCTPOMCTBA, Ha KOTOPBIX CHSTHI
3aIUTHBIN KOPITYC WM 3aIIUTHBIE KPBIIIKH.

3.2.3 Jlna oOecrneueHuss TOXKapHOM  OE€30MAaCHOCTH TMpPU  NPOBEICHUU
TEXHUYECKOTo 00ciy)kuBaHusi He00x0 1Mo BIMOJHATH [1I16 01-03 [4] u uHCTpYKIIHUIO

AKCILTyaTUPYIOUIEH OpraHu3aluy 0 Mepax MmokapHoil 6€30MacHOCTH.

3.2.4 Onmnepaunn TO, cBsi3aHHBIE C HApYyIIEHHWEM IJIOMO ammapaTyphl,

HaXOJISIIIEICsl Ha TapaHTUH, TIPOBOSITCS TOJIBKO MO UCTEYECHUN FapaHTUUHBIX CPOKOB.
3.3 Ilopsinok npoBegeHUs TEXHUNYECKOT0 00CTyKMBAHUSA

3.3.1 Texuuyeckoe  OOCIy)KHBaHHE  KOMMYTaTropa  IpeaycMaTpuBaeT

BBIIIOJIHCHUC ITOATOTOBJICHHBIM TCXHUYCCKHUM IICPCOHAJIOM CICAYIOIINX BUIOB TO:

exenneBnoe TO (ETO);

texuuyeckoe oocmyxkuanue Ne 1 (TO-1);

TexHuuyeckoe oocnyxkuBanue Ne 2 (TO-2).

3.3.2 ETO xommyTaTopa Npe1ycMaTpUBAET:

MPOBEPKY BHEIIHETO COCTOSHUS M MPOTUPKY OT TBUIM OO0OpPYIOBaHHS
W3JICIIHS;

- TMPOBEPKY HAJEKHOCTU MOJKIIOUCHUS] COSIMHHUTENIbHBIX Kabelnel, mpoBoia
3a3eMJICHUS U KaOelIs TUTaHus U3JCIIHS;

- TpoBepKy (QYHKIIMOHUPOBAHUS U3/IEIIHA.

JIuct
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

OpPUEHTUPOBOYHO cocTaBisaoT 0,1 yenosex*uac.

WHTEHCUBHOCTH WCIIOJIL30BaHUS U3/CIHS B CIEAYIONIEM 00beMe:

HOKpBITI/Iﬁ " 3JICMCHTOB KPCILJICHHUA 0J10Ka KOMMYTATOpAa,

OpPUEHTUPOBOYHO cocTaBisAoT 0,5 yenosex * yac.

B CJICAYyromieM o0beMe U IIOCJICA0BATCIIBHOCTH

BBIKJIIFOYUCHUCM U YCTaHOBKOﬁ OpraHOB YIIPABJICHHUA B UCXOJHOC ITOJIOKCHUC,

cocTaBIsIOT 1 yesoBek * yac.

KypHai npoBeaenus TO uznenus.

npuBezeH B Tabnune 3.1.

OpueHtupoBoUHbBlE Tpyno3arpaTtel Ha npoBeneHune ETO  kommyraropa

3.3.3 IlIposenenne TO-1 HE0OOXOAMMO BBHITIOIHATH €KEMECIYHO HE3ABUCUMO OT

- mposeneHue padot B oo0beme ETO;

- IMPOBCPKa BHCIIHUM OCMOTPOM MU YCTPAHCHHUC HOBpC)KI[eHI/Iﬁ 3allIUTHBIX

- IMPOBCPKa KOMIINICKTHOCTHU KOMMYTATOPA.

OpueHTupoBOYHBIE Tpyno3arparsl Ha mnposenenue TO-1 kommyraropa

3.3.4 Tlposenenue TO-2 HE0OXOAMMO BBINOJIHATH HE PEXKE OJHOIO pas3a B roj

- mpoBeneHue padbot B oobeme TO-1;

- IICTEUIBHBIﬁ OCMOTpP, OYHUCTKA U IIPOMBIBKA pa3bEMOB U BCCTO U3ACIIHNA C €TO

- BKJIIOYEHHE U NMPOBEpKa pabOTOCIIOCOOHOCTH U3/ENHUs COTJIACHO M. 2.2.2;
- MpOBEpKa HAJIMYMS U COCTOSIHUS IKCIUTYyaTal[MOHHOW TOKYMEHTAIIUH;
- MPOBEPKY MPaBWIHLHOCTH BEJCHUS MACIopTa U3/SIusl.

OpueHTupoBOYHBIE Tpyno3arparsl Ha mnposenenue TO-2 kommyraropa

3.3.5 Pesynbrarel nposeaeHuss TO-1 u TO-2 3anuceiBaloT B anmapaTHBIN

3.3.6 Ilepeuenb paboT, MPOBOJUMBIX MPHU pa3iadHbIX BuAax TO KoMMyTaTopa,

Tabnuua 3.1 — Ilepeuens pabot npu paznuuHbix Bugax TO kommyTaropa

O6bekT TO n Bunaer TO
conepxkanue pabot | ETO | TO-1 | TO-2

[Tepeuens pabot TO uznenus

JIuct
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Ilonno. 1 mata

Wus. No nyor.

o

B3aMm. uns.

Ilonamn. u mara

1. BremHuit ocmoTp

0JI0Ka U3IeIus

[IpoBepuTh BHEIIHUM OCMOTPOM OTCYT-
CTBHE MbLIN HA U3JIEIUU, TOBPEXKICHUIN
WJIY TPEIMH Ha JIECTAAX KPEIJICHNs U Ha
OJI0Ke U3JeNHsl, HApYIIEHUH 3alUTHBIX
oKpeITHi. 1Ipy HaNMMUMK NBUIK y1aIUTh €€
YICTON BETONIbIO MIIM Oaiikoil XJomyaTo-
oymaxknot ['OCT 29298-92

O4uCTUTh TULEBYIO NIaHENb, B T.4. KKU
YUCTSIIUMHU cajipeTKaMu

. [IpoBepka pyHK-

IUOHUPOBAHUS
A3NICTINS

BuszyansHo Mo cBEeTOBOI MHAMKAIIUYA HA
JIUIIEBOM MaHEN U3ACNUs YOSTUTHCS B €T0
paboTOCIIOCOOHOCTH.

BbINOMHUTE KOHTPOJIb TEMIIEPATYPHI B TO-
MEIIEHUH C MIOMOIIbI0 TEPMOMETPA U3 CO-
cTaBa 00beKTa, MpH €€ OTKIOHEHUH 3a JI0-
MTyCTUMBIE TIPEIEIbl BEISICHUTh IPUYUHY U
OTMETHUTH B aNIapaTHOM KypHaie

. IIpoBepka ccrosi-

HUA Kabener u
coeqUHHUTENEH

[TpoBepuTh NMPaBUIBHOCTD MOAKITFOUCHUS
KaOeJiel 1 3a3eMJIEHHsT OJIOKa U3CIIHS CO-
ri1acHo D/1, OTCyTCTBUE HapyLIEHUH U30-
JISIMU Ka0enel, 0COOEHHO B MECTax MX
MOJIKJTFOYCHHUS K CETH JICKTPOITUTAHUS U
BBOJIa B OJIOK.

ITpoBeputs, onpoOOBAB PyKOMH, LIEIOCT-
HOCTb Pa3b€MOB, KPEIUICHUE U INIOTHOCTh
3aTSKKHU KaOENbHBIX COeAMHEHUM, TPU
HEO0OXOIMMOCTH MOATSAHYTh PYKOM raiiku
pa3beMOB.

. IIpoBepka

3alUTHBIX MO-
KPBITUH U KpeIl-
JeHUH Os10Ka

IIpoBepuTh BHEIIHUM OCMOTPOM COCTOSI-
HUE 3aIlUTHBIX TOKPBITHI U 3JIEMEHTOB
KpEIUIeHHs U3/eNUs U YCTPAaHUTh OOHApY-
YKEHHBIE IIOBPEXKIACHUA.

. IIpoBepka koM-

IUIEKTHOCTH
U3NICTINS

IIpoBeputs KOMIUIEKTHOCTD U3aenus. [Ipu
He00X0IMMOCTH 0(hOPMUTH 3asIBKY Ha BOC-
nonHeHue komruiekra 3UI1L

. Hucrka pa3pemMoB

U3NICTINS

OTKIIFOUNUTB JIEKTPONIUTAHUE U3JEIUS B
COOTBETCTBHH C HacTosAwuM PO, orcoenu-
HUTB Ka0enu OT Apyrux ycrpoucts. [1po-
BEPUTH COCTOSIHUE T€PMETU3ALNH PA3b-
€MOB, UX U OTCYTCTBHE Y HUX MEXaHUYe-
CKHX ITOBPEXKIACHUI.

[TpOMBITE CIUPTOM ITHIIOBBIM TEXHUYEC-
ckoM ['OCT 18300-87 KOHTAKThI BHEITHUX
pazbeMoB OJI0Ka U COEAMHUTEIBHBIX Kabe-
JIed, IpOoTepeTh pa3beMbl OaliKkol Xjiomya-
TOOYMaXHOM, CMOUEHHOM B CIUpTE

Mus. Ne nmom.

13M.

JIuct | Ne nokym. IToxm.

Hata
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3 TloxcoenuHUTH KaOEIU U MMOAKIIOYNATH

AJIEKTPONUTAHUE U3ACTus. BKIFOUNTD 13-
JICJIAE W BBITIOJHUTH KOHTPOJIb €r0 paboTo-
CIIOCOOHOCTH COrJIacHo 1. 2.2.2.

7. ITpoBepka /1

A3NICTINS

[IpoBepuTh CBOEBPEMEHHOCTD, IPABUIIb-
HOCTb U aKKypaTHOCTb BEJCHUS 3allUCeN B
COOTBETCTBYIOIIUX pa3Jesax nacnopra us3-
TEIIS.

[IpousBecTu 3anuch B NacoOpTe U3AETUA O
KOJIMYECTBE HapaOOTaHHBIX YaCOB 3a HC-
TEKIIN NEPUOJ SKCILTyaTalll, O HEUC-
MPABHOCTAX U OTKAa3aX, BHISIBICHHBIX U
YCTPAHEHHBIX B MPOLECCE IKCILTyaTANU U
MIPOBEJICHUS PETJIAMEHTHBIX PaboT

3.3.7 PekoMeHayemble HOpPMBbI pacxoja MarepuajoB Ha mnpoBeaeHue TO

n3aCiaus, uCXoas U3 pacqéTa Ha OIWH roJ 3KCIlIyaTalili, IIpuBCICHLI B Ta6J'II/IHe 3.2.

Ta6J11/1ua 32— PCKOMCHIIYCMBIC HOPMBI pacxoga MaTCpraloB Ha ITPOBCACHHUC

TO uzgenusa u3 pacu€ra Ha OJUH roj] SKCIUTyaTaluu

KonnuectBo
HauMeHoBaHue pacXoJHBIX MaTEPHAIIOB
Ha OJIUH roji
£ Crupt stunoBbii Texundyeckuid 'OCT 18300-87, n 0,1
=
2 Baiixa xiomatooymaxuas TOCT 29298-92, m* 1
é( Kucts xynoxectsenHas Ne 10 OCT 17-888-81 | mr.
JlenTa repmerusupytomas 19x0,75 mm EPR S/AMAL TAPE

e 10 m 1 .
=
2 Crspxka CV-250 10 .
g Canderku uncrsanme BiaxHsie B Tyoe (100 mT.) 11st 5kpaHoB 0,5 TyOBI
m BoiienpuBeneHHble  HOpMbI  BpeMeHHM Ha 1npoBeneHue TO  sABIAIOTCS
e}
g OPUEHTUPOBOYHBIMH U MOJIEKAT YTOUHEHHUIO B MPOIECCE IKCIUTyaTalIHH.
3
g
&
=
=i
S
=
=t
g
2 JIuct
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

4 TEKYIIUU PEMOHT

4.1 TIIpoBepka TEXHUYECKOTO COCTOSIHHUS, OOHapyKEHHE OTKa3za M TMOBPEXK7e-
HUW OCHOBaHBI Ha KOHTPOJE pabOTOCIIOCOOHOCTH U3JEIUS MOCPEICTBOM JIUarHOCTH-

YECKUX BO3MOKHOCTEH BCTPOCHHOT'O KOHTPOJIA U3CIINA.

4.2 Tlouck HeI/ICHpaBHOCTCﬁ, OTKa30B U HOBpC)KIICHI/Iﬁ MOKCT IMMPOBOANUTHCA oe3
MMPCKpaAICHUA q)YHKHHOHHpOBaHI/ISI n3aciaus ¢ €ro HHHeBOﬁ MMaHCIN WIN YOAJICHHOI'O

YCTPOMCTBA yIIPaBJICHUS.

4.3 PemoHT HCUCIIPABHOT'O 0J10Ka n3acjvsg MMpoU3BOAUTCS, KaK IIpaBUIJIO, HA
NpCaApUATUN-U3TOTOBUTCIIC 1100 €ero NpeACTAaBUTCILIMA Ha MCCTC JSKCILTyaTallluu,
OecIIaTHO B TE€UYCHHE FapaHTHﬁHOFO CpoOKa U 110 CIICHUaJIbLHOMY OOIOBOPY B ITIOCJICTA-

PAHTUMHBIN [IEPUOJ SKCILTYaTaLUH.

4.4 Tlpu mpoBeeHUM PEMOHTHBIX pabOT Ha U3ACIUH HEOOXOAUMO COOIIOIATH

MCPBI 6630HaCHOCTI/I, HN3JI0OKCHHBIC B HACTOAIICM PO.

4.5 Tlocnme yCcTaHOBKHM WCIIPAaBHOTO MOJYJIS WM OJOKa B IIEJIOM (HOBOTO HIIH
MPOIIEIIIET0 PEMOHT) HEOOXOJAUMO MPOBEPUTH €TI0 PadOTOCIIOCOOHOCTH B COOTBET-

CTBHHU C 11. 2.2.2 "HacTosauiero PO.

JIuct
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

5 XPAHEHHE

5.1 XpaneHue u3aenus OIKHO OCYIIECTBISITHCS B YIAKOBKE MPEANPHUSATHUS-
MOCTaBIIMKA B CYXOM OTaIUIUBa€MOM W BEHTWIHPYEMOM TIOMEIICHUU TIpHU
temneparype oT 5 g0 35 °C u OTHOCUTENBbHOU BiaxxkHOCTH He Oosiee 80 % mpu
temmneparype +25°C, npu oTCyTCTBUU B aTMOc(depe MbUTH, MapoB KUCIIOT, MIEI04YeH U

APYTUX arp€CCUBHBIX BCUICCTB, BbI3bIBAOIIUX KOPPO3UTO.

5.2 Tlpu XxpaHeHuu pazbeMmbl OJloka W KaOeneld OJKHBI OBITh 3aKPBITHI
TEXHOJIOTUYECKUMU KPBIIIKAMHU, TPEAOXPAHSIOMINMHU OT MEXaHUYECKUX MOBPEKICHUN

KOHTAKTOB U OT IMOIIaAdHUA IIBIJIM BO BHYTPCHHHC ITOJIOCTU PA3bEMOB.

5.3 Cpok XpaHeHUd U3AEIUS HE JOJKEH MPEBBIIATh 36 MECSLEB B Mpejesiax
cpoka coxpaHsgeMocTh. IIpu 3TOM, HE peke OJHOro pasa B TOJl B TECUCHHUE CpPOKa
XpaHECHUSI W3JENUsl TOJDKEH OBITh MPOBEAEH €ro MOHTAaX, BBIMOJIHEHA IMOJTOTOBKA K

pabote u mpoBepka paboTOCIOCOOHOCTH COTIACHO II. 2.2.2 HACTOSIIET0 PYKOBOCTBA.

JIuct
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6 TPAHCIHOPTUPOBAHHME

6.1 TpancnopTHUpoBaHUE U3AEIUS JOKHO OCYIIECTBISITHCSA B IITATHOW Tape
MPEANPUATHS-U3TOTOBUTENS (ITOCTABIIUKA) MOPCKUM, PEUHBIM, JKEJIE3HOIOPOKHBIM U
BO3JIYIITHBIM TPAHCIIOPTOM, a TaK)X€ aBTOMOOWJIBHBIM TPAHCIOPTOM IO IIOCCEUHBIM
JoporaM C TBEPABIM IMOKPHITHEM 0€3 OrpaHWYEHHUs CKOPOCTH U PACCTOSIHUA, a TI0
OYJBDKHBIM U TPYHTOBBIM JIOpOraM Ha paccrosinue He 6osee 250 KM O CKOPOCThIO HE
oosmee 20 km/u mpu Temneparype oT MuHyc 20 go +50°C mpu OTHOCHUTEIBHOU

BIIYKHOCTH BO3/ayxa He Oosiee 85 % mpu temneparype 25 °C.

6.2 Pa3MellieHre W KperuleHUEe TPAHCIOPTHOW Taphl JOJKHO 00ECleuuBaTh €
yCTOWYMBOE  TMOJOXKEHWE W  HE  JIONyCKaTh  NEpeMelleHHe BO  BpeMms

TPaHCIIOPTUPOBAHUS.

6.3 Ilpu TpaHCHOPTUPOBAHHM JOJKHA ObITH OoOecreueHa 3auuTa U3AeNus OT
BJIard, TPHI3YHOB, MBUTH U BO3JICUCTBUS aTMOC(EPHBIX OCATKOB, IPSIMOT'0 COJIHEUHOTO
U3JIY4EHHUs, a TaKXke 3allhuTa OT YJapOB M MEXaHUYECKUX TOBPESKICHUS B

COOTBCTCTBHU C MapKI/IpOBKOﬁ Ha YIIaKOBKax.

JIuct
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£ 6.4 Ilpm TpaHCIIOPTUPOBAHWHM MOPCKUM TPAHCHOPTOM H3IEIUE JOJIKHO
Si

: pasMeiaTbCA B TPIOMC U YIIAKOBBIBATHCA B I'CPMCTUYIHO OMNAasIHHBIN ITOJIMITUJICHOBBIN
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NPUJIO’KEHHUE A IIpoTokos 00MeHA JaHHBIMH MEXKIYy KOMMYTAaTOPOM

1x4 70 MI'n 1 yCTPOICTBOM yNIpaBJIeHHUS

JIaHHBI JTOKYMEHT OIpenessieT MPOTOKOJI OOMEHa NaHHBIMU MO HHTepdeicy
RS-485 MODBUS mexny xkommytatropoM 1x4 (K1x2) wu ycTpolicTBOM ympaBieHUs
YY)

1. Onucanue npoTokosa

IIpotokont MODBUS RTU 8N2.

Benymwuii - yctpoiictBo yrnpasieHus (YV)

Benowmpiit - kommytaTop (K1x2)

CxopocTtb 00MeHa (0uT/cex) — mporpammupyemas u3 puxcupoBaHHoro psaa 2400,
4800, 9600, 14400, 19200, 28800, 38400, 57600, 76800, 115200

(3Hauenue no ymonayanuto 38400)

Anpec K1x2 co croponsl YV — nporpamMmmupyemsiii B uHTEpBaje ot 0 1o 254

(3HaYeHHE MO YMOJTYaHUIO 6)

&
H
=
E‘ 2. 3anpoc Ha yteHue napamerpoB K1x2
3anpoc oT YV:
L§' Anpec K1x2 0x06
g Komanna 0x03
Es Peructp cr.6aiT OxRH
~ Peructp miu.6ait OxRL
g Koa-Bo cunthiBaembix peructpos, | 0x00
E CT.0alT (B JaHHOU peain3alluu MpoTo-
5 koJja Bcerja 0)
A Kon-Bo cunthiBaemMbix peructpon, | OxNL
MJI.0alT
: CRC mu.6ait 0xXX
5 CRC cr.0aiiT 0xXX
IS
=
= ['ne:
: OxRH, OxRL - crapmmii u miaamuid 0aiThl 3aMpaniuBaeMoro peructpa
=
2
2 JIuct
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

Mus. Ne nmom.

OXNL — 9ucio cUuTBIBAEMBIX PETUCTPOB

IIpumeyanue:

YHCJIO CYUTHIBAEMBIX PETUCTPOB B OAHOM 3ampoce He 6omee 255

Otser ot K1x2:
Anpec K1x2 0x06
Komanna 0x03
Perucrp ma.0air OxRL
Hanubie u3 peructpa 0OXRHRL No 6aifr,

Kon-Bo nepenaBaembix OalT
pPaBHO pa3Mepy perucrpa, me-
penaercs crapuuM 0aToM
BIIEpE]T

Hannbie u3 peructpa OXRHRL +1

N1 Oaiir,

Kon-Bo nepenaBaembix 6alT
pPaBHO pa3Mepy perucrpa, me-
penaercs crapuuM 0anToM
BIIEpE]T

Noxne OalT,

Hanublie u3 peructpa 0OXRHRL

+0xNL Kon-Bo nepegaBaeMbIx OaiT
paBHO pa3Mepy perucrpa, mne-
penaercs crapuuM 0anToM
BIIEpE]T

CRC mu1.6aiiT 0xXX

CRC cr.6aiiT 0xXX

3. 3anpoc Ha 3anuck napamerpoB B K1x2

3anuch perucTpa ¢ pa3MepHoOCcThiO 1 ciioBo (2 Oaiita)
3ampoc oT YV:

Anpec K1x2 0x06

Komanna 0x06

Peructp cr.6aiT OxRH

Peructp mn.6aiit | OXRL

3anmcrIBaeMoe 0xWH
CJIOBO JAHHBIX,

CT.0auT

3anmcrIBaeMoe 0xWL

CJIOBO JaHHBIX,

13M.

JIuct | Ne nokym. ITonm. ([lara
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MJI.OAMT

CRC mu.6auT 0xXX
CRC cr.0auT 0xXX
OtBet oT K1x2:

Anpec K1x2 0x06
Komanna 0x06
Peructp cr.6aiT OxRH
Peructp mn.6aiit | OXRL
3anmcanHoe cioBo | OxWH
JaHHBIX, CT.0alT
3anucanHoe cioBo | OxXWL
JaHHBIX, MJI.0alT

CRC mu.6auT 0xXX
CRC cr.0auT 0xXX

3anuch perucTpa ¢ pa3MepHOCTHIO 2 ciioBa (4 OaiiTa)

3ampoc oT YV:

Anpec K1x2 0x06
Komanna 0x10
Peructp cr.6aiT OxRH
: Peructp mn.6aiit | OXRL
- 3anuceIBaeMbIi 0xXX
= OaiiT Ja"HbIX 1
= 3anuceIBacMblIi 0xXX
0aliT JaHHBIX 2
d 3anuceIBacMBbIN 0xXX
E 0aliT JaHHBIX 3
2 3anucepIBacMBbIN 0xXX
g OaiiT Ja”HHbBIX 4
CRC mu.6auT 0xXX
m CRC cr.0auT 0xXX
=
=
A [ne:
OxRH, OxRL - crapuuii u miuaammid GalThl apeca 3amuchbIBAEMOT0 PErUcTpa
g
§ OtBet ot K1x2:
= Anpec K1x2 0x06
= Komanna 0x10
Peructp cr.6aiT OxRH
o Peructp mn.6aiit | OxRL
=
2 Jluct
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3amucanfeiii 6ant | 0xXX
MaHHBIX 1
3amucanfeiii 6anut | 0xXX
TAHHBIX 2
3amucanfeiid 60ant | 0xXX
TAHHEBIX 3
3amucanfeiii 6ant | 0xXX
TaHHBIX 4
CRC mu.6auT 0xXX
CRC cr.06auT 0xXX

O0padoTKa HCKJIIOYUTEIbHBIX CUTYAllM 110 OTBETY:

Hwxe npuBoasarcs cutyanuu, koraa K1x2 He gaet HopMasibHOro oTBeTa YVY.

Ecmu K1x2 npunumaet 3anpoc ¢ omuOkamu (OMMOKHN 13-3a MOMEX B JIMHUU
cs3u, ook CRC), To oTBeT B YV He dhopmupyercs u YV ucuepnaet JUMUT Bpe-
MEHHU 0>KMJIaHUS OTBEeTa (TallM-ayT 0>kKMJIaHMs OTBeTa). MaKkCUMalbHbIN TallM-ayT co-
ctasisieT He Oonee 100 mC.

Ecnu K1x2 npunumaet 3anpoc 6e3 omuOoK, HO HE MOXET ero o0padboratk, TO

B VY ¢dopmupyercs OTBET CIEAYIOUIETO BUAA:

<
3 Otset ot K1x2 npu HEBO3MOXKHOCTH 00paboTaTh 3anpoc ot YVY:
: Anpec K1x2 0x06
é‘ Komanmna 0x86

Kon ommoku 0x01

CRC mu.6ait 0xXX
S CRC cr.6aiit 0xXX
]
% (v
= JlaHHBII OTBET (GOPMHUPYETCS B CiIydae:
= 1) B3zampoce ot YV ykazaH HECYIIECTBYIOIIUNA PETUCTP
: 2)  Jlns 3ammcH B perUCTp yKa3aHO 3HAYCHHE, BBIXOIAIIESE 32 IOMYCTH-
IS
5 MBIC TIPEICIIbI
i 3) OmuOKka 3anmucy NepeIaHHOrO 3HAYCHUS BO BCIIOMOTaTEIIbHBIE MO-
5 nymu K1x2
5
IS
=]
=
]
=
=
g
2 JIuct
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4. Peructpst K1x2

Homep, | Ho- | Ilpus Onucanue perucrpa JnuHa,
HEX | mep, | -Hak OailT
aec
0x0000 0 R | Peructp craryca K1x2 2
Crapmuii Oaiit HB
Crapmmii 6aiit HB = 0x00
Muaamuii 6ait LB
bur 0 — CocrositHue BbIX010B KOMMYTaTOpa
0 — cocrostame Bxoal-BeIxon 1
1 — cocrostane Bxoal-BeIxos 2
bur 1 — ¢nar oOuieit aBapun
0 — aBapust He yCTaHOBJICHA
1 — aBapus ycraHOBIIEHA
buTtel 2-6 — HE UCTIONIB3YIOTCS
0x0001 1 R | Crapumuii 6aiit HB = 6aiiT Ne 0 unaukaropa
KK
Munanmuit 6aiitT LB = 6aiit Ne 1 unnukatopa
o KK 2
5 0x0002 2 R | Crapumuii 6aiit HB = 6aiiT Ne 2 unaunkaropa
: KK
5 Munanmuit 6aiitT LB = 6aiit Ne 3 unnukatopa
= KKU 2
0x0003 3 R | Crapumuii 6aiit HB = 6aiiT Ne 4 unaukaropa
3 KK
5 Munanmuii 6aiitT LB = 6aiiT Ne 5 unaukatopa
s KK 2
= 0x0004 4 R | Crapumuii 6aiit HB = 6aiiT Ne 6 unankaropa
o KK
= Munanmuii 6aiitT LB = 6aiiT Ne 7 unaukatopa
g KKH 2
& 0x0005 5 R | Crapumuii 6aiit HB = 6aiiT Ne 8 unaunkaropa
KK
o Munanmuii 6aitT LB = 6aiiT Ne 9 unaukatopa
s KKHA 2
: 0x0006 6 R | Crapumuii 6aiit HB = 6aiiT Ne 10 unnukaropa
é‘ KK
Munanmuit 6aiT LB = 6aiit Ne 11 ungukatopa
. KK 2
3
=
2 JIuct
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0x0007 7 R | Crapumuii 6aiit HB = 6aiiT Ne 12 unnukaropa
KK
Mnanmuit 6aiT LB = 6aiiT Ne 13 unaukatopa
KK
0x0008 8 R | Crapumuii 6aiit HB = 6aiiT Ne 14 unnukaropa
KK
Munanmuit 6aiT LB = 6aitt Ne 15 unaukatopa
KK
0x0009 9 R | Crapuuii 6aiit HB = 6aiiT Ne 16 unnukartopa
KK
Munanmuit 6ait LB = 6aitt Ne 17 unaukatopa
KK
0x000A | 10 R | Crapumuii 6aiit HB = 6aiiT Ne 18 unnukaropa
KK
Munanmuit 6aiiT LB = 6aitt Ne 19 unaukatopa
KK
0x000B | 11 R | Crapumuii 6aiit HB = 6aiiT Ne 20 unnukartopa
KK
Munammuit 6aiT LB = 6aiiT Ne 21 unaukatopa
KK
0x000C | 12 R | Crapumuii 6aiit HB = 6aiiT Ne 22 unnukartopa
KK
Munanmuit 6aiT LB = 6aiiT Ne 23 unaukartopa
KK
g 0x000D | 13 R | Crapumuii 6aiit HB = GaiiT Ne 24 unnukaropa
S KKU
= Munanmuit 6aiT LB = 6aiiT Ne 25 unaukartopa
= KKHA
0x000E | 14 R | Crapumuii 6aiit HB = 6aiiT Ne 26 unnukartopa
.:' KK
E Munammuit 6aiT LB = 6aiiT Ne 27 unaukatopa
E 0x000F | 15 R | Crapumuii 6aiit HB = GaiiT Ne 28 unnukartopa
- KK
i Munammuit 6aiT LB = 6aitt Ne 29 unaukatopa
2 KK
3 0x0010 | 16 R | Crapumuii 6aiit HB = 6aiiT Ne 30 unnukartopa
i KK
Mnammuit 6aiT LB = 6aitT Ne 31 unaukatopa
£ KK
= 0x0011 | 17 R | Crapumuii 6aiit HB = 6aiiT Ne 32 unnukartopa
E KK
= Munammuit 6aiT LB = 6aitT Ne 33 unaukatopa
KK
o 0x0012 | 18 R | Crapmuii 6aiit HB = GaiiT Ne 34 unnukaropa
=
2 JIuct
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KK
Munanmuit 6aiT LB = 6aitT Ne 35 unaukartopa
KK
0x0013 | 19 R | Crapumuii 6aiit HB = 6aiiT Ne 36 unnukartopa
KK
Mnanmuit 6aiiT LB = 6aiit Ne 37 unaukartopa
KK
0x0014 | 20 R | Crapummuii 6aiit HB = 6aiiT Ne 38 unnukaropa
KK
Munanmuit 6aiT LB = 6aitit Ne 39 unaukartopa
KK
0x0015 | 21 R | Crapumuii 6aiit HB = 6aiiT Ne 40 unnukartopa
KK
Mnanmuit 6aiT LB = 6aiiT Ne 41 unaukatopa
KK
0x0016 | 22 R | Crapumuii 6aiit HB = 6aiiT Ne 42 unnukartopa
KK
Munanmuit 6aiT LB = 6aitT Ne 43 unaukatopa
KK
0x0017 | 23 R | Crapuuii 6aiit HB = GaiiT Ne 44 unnukartopa
KK
Mnammuit 6aiT LB = 6aiiT Ne 45 unaukatopa
KK
0x0018 | 24 R | Crapumuii 6aiit HB = 6aiiT Ne 46 unnukartopa
£ KK
g Munanmuit 6aiT LB = 6aiit Ne 47 unaukatopa
5 KK
= 0x0019 | 25 | R/W | Peructp coctosiHusI KOMMYTaTopa
o Crapmuii Oaiit HB
E Crapmmii 6aiit HB=0x00 — He ucnosnbs3yercs
3
E Minanmuii 6ait LB
m bur 0:
2 0 — cocrostaue Bxoal-Boixoy 1
3 1 — cocrosnue Bxoxnl-Beixon 2
[aa]
0x001E | 30 W | CocTosiHrEe KHONIOK BUPTYAJIbHOM KJIaBUATYPbI
§ (1S yAaieHHOTO YIpaBIICHUS)
IS
E 3nauenne HB HL
= 0 — kHonka ButtonNULL
1 — xHonka ButtonLeft
o 2 — xkHonka ButtonUP
g
2 JIuct
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Iloamn. 1 gara

Wus. No nyor.

o

B3aMm. uns.

IMoxan. u gara

3 —xHonka ButtonRight

4 — xnonka ButtonDown

5 — xaonka ButtonOK

6 — kuonka ButtonRedit

7 — xuonka ButtonALARM
8 — kHomnka ButtonKrest

9 — xuonka ButtonESCAPE
10 — xuomika ButtonAR

0x001F

31

R/W

PCFI/ICTp CCTCBOT'O aJIpccCa

Crapmuii Oaiit HB
Crapmmii 6aiit HB=0x00 — He ucnonbs3yercs

Munammuii 6ant LB

Munanmuit 6aiiT LB = 3Hadenue ceTeBoro ajapeca
K1X2

ITocne 3anucu 3Toro perucrtpa K1X2 orsevaer
Ha 3aIpoChI 110 HOBOMY aJIpecy.

Jonyctumbie 3HaueHus aapeca 0-255
Anpec 255 - oOuuit

0x0020

32

R/W

Peructp ckopoctu o6meHa ¢ YV

Crapmuii Oaiit HB
Crapmmii 6aiit HB=0x00 — He ucnonbs3yercs

Munammmii 6ant LB

Munanmuii 6aiit LB = 3HaueHue ckopocTH U3 psi-
na

0 - 2400 6uT/cex

1 - 4800 6uTt/cex

2 - 9600 out/cex

3 - 14400 6ut/cex

4 - 19200 out/cex

5 - 28800 6ut/cex

6 - 38400 6uT/cex

7 - 57600 6uTt/cex

8 - 76800 6uT/cex

9 - 115200 6uTt/cex
Ilocne 3anmcu 3toro perucrtpa K1X2 orsevaer

THUIIDK.468342.106 PO

Mus. Ne nmom.

113M.| JIuct

No nokym.

Ioam. |Hata
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Ha 3aIpOChl C HOBBIM 3HAYEHUEM CKOPOCTH
0x0021 | 33 | R/W | @uar aBapuu K1x2 2
0-cOporieH
l-ycTaHoBieH
0x0037
He ucnone3yercs
0x0067
"KYPHAJI ABAPUI
0x0070 | 112 | R/W | ®uar o4MCTKHU )KypHaia aBapui 2
IIpumeuanue: 3anuck 0 B 3TOT pErUCTP OYUILAET
YKypHaJj aBapuil.
0x0070
He ucnone3yercs
OxFFFE
OxFFFF W | Peructp nepesarpysku K1x2
(3amuCh B ATOT PETUCTP BHI3BIBAET MEPE3arpy3Ky
K1x2)

<

e

= [Tpusnak: R — Tonpko uteHue, W — ToJibko 3anuch, W/R — ureHue u 3anuch

=

=]

=

Qo

=

=

O

>

]

%

)

ol

=

&

jas)

IS

=

S

m

<

&

=1

=

=]

=

]

=

=

=

o

=
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IlepeueHns NPUHATHIX COKpPALLICHUN

ETO - ExxelHeBHOE TEXHUYECKOE 0OCTY>KUBaHUE
KKHN - KuakokpucTauIM4ecKui HHAUKATOP
3UII - 3armacHoe UMYIIECTBO U NPUHALJIEKHOCTH
ITITA - [Ipuemoniepenaromas anmnaparypa
CH - Curnan HaBeEHUS
CHA - CucreMa HaBeJI€HUSI aHTCHHBI
PO - PyKoBOACTBO 110 dKCILTyaTauu
TO - Texauueckoe oOCIyKUBaHUE
Yy - YCTpPOMCTBO YIIPaBJICHUS
<
g
=
=
=]
=
O
=
=
O
>
]
%
o
Je=i
S
o
e}
=
s
S
[aa]
<
g
=(
IS
=]
=
o
=
=]
=
]
=
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Iloamn. 1 gara

Wus. No nyor.

Bsam. uns. Ne

IMoxan. u gara

Cchu104YHbBIC HOKYMCHTDI

1  THUIIDK.468342.106 TIC KommyTtaTtop 1x4 70 MI'u. I[Tactiopt

2 IIOT PM-016-2001 MexoTpacneBble MpaBUiia IO OXpaHE Tpyaa

(HpaBI/IJI 6630HaCHOCTI/I) IIpH SKCILTyaTalun 3JCKTPOYCTAHOBOK

3  TIOT PO-45-007-96 IlpaBwia mo oxpaHe Tpyaa HIpu padoTrax Ha

HN3IrOTOBHUTCIIA O60pYIIOBaHI/ISI

TeJIC(I)OHHBIX CTaHIUAX U Teﬂerpa(bax N YKa3aHUA, U3JIOKCHHBIC B NOKYMCHTAIUH

4 IIIIb 01-03 TIlpaBuna mnoxapHod Oe3zomacHocTd B Poccuiickoit

denepauuu

Mus. Ne nmom.

13M.

Jlucr

No nokym.

Tlon.

Hata
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Jluct peructpanuu U3MEHEHHI

Homepa nuctoB (cTpanu Bxonsammuii
D (cTpanun) Bcero IJIVOIH
JIUCTOB B
N3me | ame- Ne COIIPOBOIUTE
Ne Ho- W3bsa- | (cTpanwir) [Momnuce | [ara
HEH- | HEH- JIOKYMEHTa JILHOT'O
U3M BbIX ThIX B
HBbIX HBbIX JOKYMEHTE JOKYMCHTA U
naTa
£
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