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Hacrosiiiee pyKoBOCTBO 1O 3KCILTyaTallMd PACIIPOCTPAHICTCS HA CETCBOM KOHTPOJI-
nep aapecHbix ycrporctB CKAY-01 ,ucnons3yemsiii B coctase [ITIKOII 01059-100-4
«Pyb6eac-060» u [IIIKOITY 01059-1000-3 «Pybeac-08» w npeaHa3HAuCHO IS U3Y-
YEHUSI €ro YCTPONCTBA, YCTAHOBKH, SKCIUTyaTallii, TPAHCTIOPTHPOBAHKS U XPaHCHUSI.

Buumanue! Bce paboThl, CBSI3aHHBIC ¢ MOHTAXKOM, HAJIAJIKOK M DKCILTyaTaliei Ha-
CTOAIICTO yCTpOfICTBa, AOJDKHBI OCYIICCTBIIATH JIMIA, UMCHOIIUC NOITYCK Ha 06CJIy-
»KuBaHHE ycTaHOBOK 710 1000 B, mpomeaime HHCTPYKTaX MO TEXHUKE OE30IaCHOCTH
" U3y4YHUBUIUC HaCTOﬂHII/Iﬁ JOKYMCHT.

Buumanue! Y cTpoliCTBO MOXKET COJIEPKATh JIEMEHTHI TIOIKJIFOUCHHS, HE 3aIUIIICH-
HBIE OT MEPETNOTIOCOBKH KOHTAKTOB, B CBS3H C YEM €CTh BOZMOKHOCTh BBIX0JIA YCT-
poiicTBa U3 CTPOS — MPU HETIPABUIHLHOM €I0 TOJKITIOYSHHH.

B pykxoBoJcTBE MO AKCIUTyaTalluy MPUHSATHI CIEIYIOUINE COKPAIICHHUS:

BIII OJIOK LIEHTPAIBbHBIN MPOLIECCOPHBIN

BBIIT 010k OecriepeOOMHOTO MUTAHMS

CKAY CETEBOM KOHTPOJIIEP aAPECHBIX YCTPOICTB

cy cereBoe yctporictBo (CKAY, CKIIC, CKYCK, CKNY,
YCK, UBIT u np.)

HIC nuIeiQ cCUrHaIU3aIuu

21301 UCTOYHUK Oecriepe0oHHOro MUTaHus

2001 uaeHTU(GUKATOP TIOJIb30BaTENs (HampumMep, Proximity kap-
Ta)

YCK yCTpOMCTBO cunThiBaHus koaa UII

ny UCIIOJIHUTEIIBHOE YCTPONCTBO

[T1H MyJIbT IIEHTPATU30BAHHOTO HAOIOICHUS

I[19BM nepcoHanbHas OBM

MITKOII(Y) pruOOp MPHEMHO-KOHTPOJIBHBIN OXpaHHO-TIOKAPHBIHA (1
yIpaBIEHUS)

10 porpaMMHOe oOecTieueHme

ABY annaparypa BepxHero ypoBHs — [I9BM wunu BIII, x xoTo-

pomy monkirouaetcs nanubiid BT s mepenaun coObIThid
U COCTOSTHHM 0OBEKTOB, a TAaKXkKe MOJyUEHHs] KOMaH]{
ynpasieHus 1 koHpurypuposanus. K mopty cBsizu ¢ ABY
TaK)K€ MOYKHO IOAKJIFOUNUTH IPUHTEP € MOCIEA0BATEIbHBIM
uHTepdeiicom RS232.
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TepMUHBI U OIIPEETICHUS:

3oHa

O6opynoBaHue

DneMeHT 000-
pyIOBaHUS

Nnentuduxarop
000pyI0BaHUS

Texunueckoe
CPEnCTBO

Tepmunan
yIIpaBJICHUSA

Bpemennas 30-
Ha

Oneparop

Kypnan cobbI-
THI

Kypnan tpe-
BOJKHBIX COOBI-
THH

OOBeKT oxXpaHsbl (MMoMeleHne, KOMHATa U T.J.), BKIFOYAIOIIHI B
ce0Ost Ha0op TEXHUYECKUX CPEICTB (OXpaHHBIE, TPEBOKHBIE, O-
)apusbie, TexHosornueckue 11IC, MUY, Toukn noctyna u mp.). Ka-
JKJ1as 30Ha UMEET CBOM YHUKAJIbHBI HOMEP B CUCTEME, COCTOS-
it u3 koMOuHanuu nudp (10 6 udp) u Todek (10 5 ToUeK),
KOTOPBIN BBOJUTCSI B COOTBETCTBUE JJIsI KAXKIOW 30HBI HA dTaIle
MporpaMMHUpOBaHUs TPUOOpPa, M TEKCTOBOE Ha3BaHUE, KOTOPOE
1100 BRIOMPAETCS MOJIb30BATEIEM U3 CIIMCKA, THOO0 BBOJUTCS HA
JTare mporpaMmMUupoBaHus IprodOpa.

Ob6opynoBanue cuctemsl 6e3onacHoctd — BLII, ceTeBbie ycTpoii-
crBa (CKUIC, CKYCK, I1YO, UBII u np.).

Jlorudecku BwIAENsIEMas YaCTh 00bEKTa 000PYIOBAHHUS, CAMO-
CTOSITENIPHO HCIIONb3yeMas Jijist moctpoeHust oobekToB TC. Ha-
npumep, CKAY-01 conepxur 10 198 anpecyembix yCTpOUCTB.

Nnentuduxarop 060pyn0BaHMs OJHO3HAYHO OMPEACIISICT SK3EM-
wissp obopyaoBanus. B kauecTBe naeHTH(PHUKATOPA UCTIONB3YETCS
THI U 3aBOJICKOM cepuiinblii HoMep CVY, KOTOPBIN yKa3aH B mac-
nopte Ha CY u Ha mmnbauke CY. B cnyyae ncnonab3oBanus 000-
pyaosanus [TITKOIT «Py6ex-07-3» BMeCTO 3aBOJACKOTO HOMEpPA
UCHoJab3yeTcs cereBol aapec CVY.

OOBeKT cucTeMbl 6€30MacHOCTH, TOCTPOSHHBIN Ha 06a3e 0JTHOTO
WJIM HECKOJIBKUX 3JIEMEHTOB 000pyaoBanus. B mpubope moanaep-
skuBarorcs cnenytomue Tunbl TC: Oxpannbiid LIC, TpeBoxHbIM
LIC, Ioxapwnsrit LLIC, Texnonornueckuit HIC, MY, Touka Jloc-
tyna, Tepmunan, [nto3. TC co3narorcs kak qouepHrue 00bEKTHI
M0 OTHOIICHHIO K 30HE, T.€. YK€ Ha dTare CO3JaHHsl MPUBS3bIBaA-
IOTCSl K OOBEKTY OXPaHBI.

O6opynoBaHue, UCMOIBb3YEeMOE JIJIsl OPTaHU3alUU yIPaBICHUS
CHCTEMOI KOHEUHBIMH MOJIb30BATEIISIMU. B HacTosien peanusa-
U pUOOpa B KAU€CTBE TEPMHUHAJIOB YIIPABJICHUS UCIIONIB3YETCS
caenytomee obopyaosanue: [TY0-02, YCK-02C, YCK-02KC,
VYCK-02H, YCK-02K. YCK-02H n YCK-02K moaxirogaroTcs K
BIIT yepe3 CK-01.

Hab6op Bpemennbix unteppanos (BU), onpenenstomux pacmuca-
HUE JIJI JaHHOW BpeMeHHOM 30HbI. Kaxxapiit BU cocTtout u3 Bpe-
MeHM Havana BU, BpeMenu okonuanus BU u xkapTel neictBus
storo B no aHsM Heenu U npa3IHUKaM.

JIuno, obnasaroniee NpaBaMu MOJIb30BATENs, a TAKXKE [IPABOM
ynpasiieHus: npubopom c¢ kinaBuatypsl BLII.

baza nannbIx Bcex coObITHi, 3apeructpupoBanHbix B BIIT.

JlononHuTenbHas 6a3a JaHHBIX COOBITHH, UMEIOIUX KaTErOpuIo
«TpeBora» ninn «HeucnpaBHOCTBY.
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baza Y CeTpoiCcTBO, Ha KOTOPOE KPEIUTCs U3BEIATENb

H3onstop baza unu Mozlysib, B KOTOpPBIE BCTPOEHO YCTPOMCTBO, pa3pbIBato-
1iee aJpecHblil nuieid npu Haauuuu B Hem K3
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1 OnucaHue mn paborta

1.1. Ha3HadyeHue

CereBoii koHTpOIUIEp aapecHbiX yerpoictB CKAVY-01 (manee CKAY) npennasnaueH
JUTst pabOTHI C aIPECHO-aHAIOTOBBIMH M3BEIIATENISIMU, MOTYJISIMU, OTIOBEIIATEIISIMU
cepuit 200/500 npounsBoacTBa KomnaHuu «CrucreM ceHcop». MakcumanbHOE KoJnde-
CTBO MOJAKJIIOYAEMBIX aJpecyeMbIX ycTpoicTB — 198 (99 monyneit u 99 n3pemare-
nei). [lepeuens yctporict, noaaepxkuBaembix CKAY npusenen B Taou. 1

Ta6n. 1 NMepe4yeHb ycTpoucTB, noaaepxmBaemMmbix CKAY

HaunmeHoBaHue

WT1212-86 (R2251EM)

Kpatkoe onucaHue

KoMnakTHBIA ONITHKO-
3JIEKTPOHHBINA IBIMOBOM
HU3BEIaTENDb

Kon

S00-006-02

2251TEM

JIBIMOBOM-TEIJIOBOI KOM-
OMHMPOBaHHBIN U3BEIA-
TeJb

S00-0082-00

5251EM

AHaIOroOBBIN TEIUIOBOM
u3Bemarenb ((hukcupo-
BaHHAs TEMIIEpaTypa)

S00-013-06

Filtrex*

JIpIMOBOM aipecHO-
aHaJIOTOBLIN U3BEIATED
JUTSL TSDKEJIBIX YCIIOBUI

S00-119-00

M500KAC

AnpecyeMblil pydyHOU U3-
Bematelnb. (Moaynn)

S00-0195-000

EMA24ALx

Anpecyemblil 3BYKOBOH
OTOBEIATENb C TUTAHUEM
o nwierdy. (Momyn)

S00-053-00

DBS24ALW

AJlpecyeMmblii IOKOJIbHBII
onosemarenb. (Momyins)

S00-108-00

M500CHE

AJlpecyemblii MOTYJIb
ynpaBiieHus Ha 1 BBIXO.I.
MoxeT ObITh CKOHUTY-
PUpPOBaH AJisi KOHTPOJIS
BBIXOJIHOU JIMHUU

S00-009-01

M512ME

AnpecyeMslii MOIYJIb KOH-
TpoJIst 0e3aIpecHOro noj-
nuierida

S00-010-04
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HaunmeHoBaHue

M201E

KpaTtkoe onucaHue

AJZIpecHbIA MOJIyJIb YIIPaB-
JICHUS OOHUM BBIXOJ0M U
KOHTPOJISI BHEITHEN LIETTH
(1 Bxox) ¢ uzonsiTopoM

Koa

S00-261-00

M210E*

AnpecHblil MOYJIb KOH-
TpoJs BHEIIHEH nenu (1
BXOJI) C U30JISITOPOM

S00-239-00

M220E*

AJZlpecHbI MOJTyJIb KOH-
TPOJISl BHEIIHUX IeTei (2
BX0/1a) C U30JISTOPOM

S00-240-00

M221E*

AJlpecHbII MOJYJIb yIIpaB-
JICHUS] OJJTHUM BBIXOJIOM H
KOHTPOJISL BHEIIHUX Lenen
(2 Bx0/2) ¢ M30IATOPOM

S00-241-00

M201E-240*

Mopynb ynpaBieHus -
tanuem 240B, 5A, Ha-
CTEHHOE KPETUICHHE

S00-259-00

M201E-240-DIN*

Mopynb ynpaBieHus -
tanueM 240B, SA, kpen-
nenue DIN

S00-260-00

M210E-CZ*

AnpecyeMblil MOAYJIb KOH-
TpoJis 6€3aAPECHOTO TOI-
nueida

S00-328-00

MCPSARPOIFG*

AJZlpecHbI pyYHOU U3BE-
aTenb

S00-368-000

MCP5SARPO2FG*

AJZIpecHbI pyYHOU U3BE-
maTejib CO BCTPOCHHBIM
m3ossitopoM K3

S00-368-000

6500*

JInHeWHbIi JEIMOBOI Of1-
HOMNO3UIIMOHHBINA U3BeEla-
TeJb

S00-286-000
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HaunmeHoBaHue

6500S*

KpaTtkoe onucaHue

JIMHEeHHbBIN THIMOBOU O1-
HOITO3WIIMOHHBIN U3BEIIa-
Teb C QyHKIIMEH TUCTaH-
LIUOHHOTO TECTUPOBAHUS

Koa

S00-286-000

2251EIS*

JIBIMOBOI OIITHUKO-
3JICKTPOHHBIN U3BEIIATEIb
B UCKPOOE30MacHOM HC-
MOJTHEHUH (0053aTeIIbHO
yCTaHABJIMBAaTh COBMECTHO
¢ uHTep(helCHBIM TOKOO-
IPaHUYUBAIOIINM MOJY-
aem IST200)

S00-116-00

M200XE

Monynb u3onsTopa Ko-
poTKOro 3aMbIkaHus. He-
azpecyeMbIi

S00-238-00

B524IEFT-1

bazoBoe ocHoBaHmE ¢ U30-
JIATOPOM KOPOTKOTI'O 3a-
MBIKaHHUA

S00-124-10

B501

ba3oBsoe ocHoBanue

S00-143-00

B501DG

Amnanor B501 g1t oTkpbI-
TOM MTPOBOJKHU

B524RTE

bazoBoe ocHOBaHmHE ¢ peie

B524FTXE

bazoBoe ocHoBaHUE Mg
m3Bemarensa FILTREX

ESBR

bazoBoe ocHoBaHue g
cupes EMA

DBSLIDR

3arnyika (KpacHast) Juis
onosemmarenei DBS

M200-SMB

Kopnyc nns HacteHHON
YCTaHOBKH MOIYJei

M200-DIN

3axxuM juit DIN-peliku

M200-PMB

3aKUM I CTEHEI

M200-LWP

Kommmext MCKMOIYJIBHO-
T'O0 IIOAKIOYCHUA
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HanmeHoBaHue Kpatkoe onucaHue Kopn
IST200 WutepdeiicHplii MOAYITH S00-117-00
st 2251EIS
Y 72221 OnHokaHaIbHBIN pa3aenu-
TETBHBIN OJIOK JTst
2251EIS
MB3500 [Taccu nnst momynei
SMBS500 Kopmyc a1 HacTeHHON

YCTaHOBKHM MOJyJEHN

SR3T MoHnTakHas kopoOka ¢ 3
KOHTaKTaMH JIJIsl HACTEH-
HOW yCTaHOBKH MOJTYJIsI
M500KAC

SRIT MoHTa)kHast KOpoOKa ¢
OJHM KOHTAKTOM JUIsl Ha-
CTEHHOM YCTaHOBKH MO-
nynst MCPSA

Buumanue. «*» 0603Ha4eHBI yCTpOKCTBa, nojaepxkubaembie CKAY ¢ Bepcueii He
Hwxke 1.30.

CKAY cootserctByeT TexHnueckuM ycnosusasm CAKM.425513.151 TVY.

ITo crenenu 3alMIIIEHHOCTH OT BO3JICMCTBUS OKPY KAIOIIEH Cpelibl B COOTBETCTBUH C
I'OCT 14254-96 npoussogsarcs nsa ucnoanenuss CKAY - IP20 unu IP65.

CKAY sBnseTcst BOCCTaHABIMBAEMBIM, PEMOHTHPYEMBIM, 0OCITYKHUBAEMbBIM.

ITo mpucnocobaennoctu k auarnoctuposanuto CKAY coorBercTByeT TpeOoBaHUAM
I'OCT 26656-85.

1.2. TexHu4eckue xapakmepucmuku
OCHOBHBIE TEXHUYECKUE XapaKTCPUCTUKU JaHbI B Tabm. 2.
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Tabn. 2TexHn4Yeckne xapakTepucTUkm

Ne MapameTp 3Ha4yeHue
1 ITutanne CKAY ocy1iecTBiaseTcsi OT CETH TOCTOSHHOTO
TOKa MM PE3EPBHOIO HCTOYHHUKA MUTAHUS HANPSHKEHUEM,
B 10...28'
2 Tok motpebnenus 6e3 Harpy3ku, MA, He Oolee 100
3 Tok notpebienus (CyMMapHbIi) TP HAMPSDKEHUN NTUTa-
Hus 12 B u Harpy3ke, sKBUBaJIEHTHOHN 99 u3Bemarensim
2251EM, MA, e Ooitee 700
4 Wntepdeiic csazu ¢ BLII RS-485
5 MakcumanbHasi IPOTS)KEHHOCTh JTMHUU CBsA3U ¢ BLII, M 1200
6 Jlunaus ceszu ¢ BT DKpaHUPOBaH-
Has (HedKpa-
HUPOBAHHAas)
BUTas Mapa
3...5 xarero-
pHH C BO3-
BpaTHBIM IPO-
BOJIOM
7 CkopocTb nepeaauu JaHHbIX, OUT/C 9600, 19200
8 WNHuTepdetic cBsI3u ¢ U3BEMIATEIIMH IIpoTokon cBs-
3u 200/500
cepuu
9 JIvuHMS CBSI3M ¢ U3BEMIATENSIMHA JByxmpoBoJ-
Hast
10 | MakcuManbHOE YUCIIO MOIKII0YaEMBIX aJPEeCyEeMbIX YCT-
poiCTB 198
11 MaxkcuMarbHas JTHA aIpeCHO-aHAJIOTOBOTO TUiek(a Me-
xay CKAY u Haubonee ynaneHHBIM H3BelIareiem 0Oe3
JBOWHBIX a/IpecoB B nuiekie mpu ucnoip3oBaHuu kademns | 4400
2.5MM2, M
12| MakcuManbHO IOMYyCTHMOE CONPOTUBIICHHE MPOBOIOB a/l-
pecHo-aHanoroBoro mueida, Om 40

' B kauecTBe 6110Kka MUTaHMUS MOTyT mpuMeHsThes MBIT-1200/2400, UBII-1224
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Ne MapameTp 3HayeHue

13 MaxkcuMaibHO JOMyCTHMAsl pacipe/ieICHHas eMKOCTh aJI-
pecHo-aHanoroBoro mueida, Mkd: 0.01

14| Nlnanason pabouux Temmeparyp, °C -10...+40

15 | 'abaputHbIC pa3Mepsl, MM:
B ucnonuennu 1P20; 165x110x32

B ucnoyineuuu [P65 171x145x55

16 Macca, xr, He Oouee:
B ucrojguenuu 1P20; 0.27

B ucnojigenuu IP65 0.35

1.3. Cocmas
CoctaB CKAY mnpueneH B Tabu. 3.

Taobn. 3 CoctaB CKAY

HanmeHoBaHuMe u ycrnoBHoe
ob6o3Ha4yeHune

Kon. [pumeyvaHue

O6o03Ha4YeHue

CAKI.425661.156 CeTeBoil KOHTPOJUIEP aAPECHBIX 1
yctporicte CKAY-01

CAKN.425661.156PD | PykoBOACTBO MO 3KCILTyaTalluu U 1
MacropT

1.4. Ycmpolicmeo u paboma

CKAY mnpumensiercs B cocrase [ITTKOIT 01059-100-4 «Py6ex-060» u ITTIKOITY
01059-1000-3 «Py6ex-08» n noaxmouaercs k BLIII B kauectBe CV.

®yukiuonansHas cxema CKAY npexacrasinena Ha Puc. 1.

CKAY coctout u3 6110Kka npeoOpazoBaTess HaNpsLKEHU, 6J10ka KOHTpoIuiepa, 0J10-
KOB M3MEPEHHH M 3alIUTHI M 0J10Ka (POPMHUPOBAHUS HAMIPSHKCHUS B AAPECHO-
aHAJIOTOBOM IIIeide.

CKAY mnpenna3naueH a1 padOTHI C IETJIEBOU CTPYKTypou nuieida. Onpoc nuieida
MIPOU3BOIUTCS MTOTIEPEMEHHO CHayvasa yepe3 BeiBog 1, motom uepes BriBon 2 anpec-
Ho-aHayioroporo mekda. [Ipu oOHapykeHuH pa3pbiBa nuieida, KOPOTKOTO 3aMbIKa-
HU WY UHOM HEUCIIPABHOCTH BBIAETCS COOTBETCTBYIOMMI curnai B BIIII yepes
nnrepderic RS-485.
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[Tpu HopmansHOM yHKIIMOHHpOBaHUU CKAY 1 mOIKIIIOUeHHOT0 K HeMy Iieida
senenbiit ceetoanoa HL1 «Loop normal» (Omnpoc mieiida) oTHOKpaTHO MUTAET B
KoM 1ukie onpoca (Puc. 4).

B ciydae paspeiBa neTiaeBoil CTpyKTyphI ieiida WiIu MOTePH CBS3H C YaCThIO IIICH-
¢a cucrema npogoikaeT GyHKIIMOHHUPOBATH, OMPAIINBAs OCTABIIMECS YCTPOHCTBA,
noJrydast OT HUX MH(QOpMAIUIO WK yrnpasisas uMu. [Ipu 3ToM Muraer KpacHsblii cBe-
tonuon HL2 «Loop nonintegral» (Hapymenue nenoctHocTu muieida).

Kaxnprii pa3 npu BxitoueHnr nutanust CKAY npon3BoauT MHUIIMATU3AIMUIO [ILJTCH-
da.

JI71st MOIKITFOUeHMSI BCEX aJIPECYEMBIX YCTPOUCTB B mjiek(e Mpu UCIIOIb30BaHUHU H30-
JSITOPOB HEOOXOMMO, YTOOBI HANpsDKEHUE B JIF000H TOUKe IuIieii(a MmoIHAI0CH BBIIIE
7 B. Ilpu Gonbioit Harpy3ke ydacTka muieida, OTIeIeHHOTO H30ITOPOM TOKA BhI-
KJIFOUEHHOT'O COCTOSIHUS M30JsiTopa (15 MA) MOXKET He XBaTUTh JIJIsl CO3JaHUs Ha
ATOM yuacTKe majeHus HanpsbkeHus 7 B. 3agepskka cpabaThIBaHUS U30JIATOPA CO-
ctasisieT 400 mc. B 3T0 BpeMs U30J1ATOp OTKPBIT U YEPE3 HETO TE€YET TOK, OIPaHU-
YEeHHBIN TOJBKO BEIXOMHBIMH KackagaMu CKAY, 1. e 1o 1 A. Ecau B Teuenne 400 mc
HanpsOKEHUE Ha 000WX BBIXOJaX U30JISTOPA HE MTOJHUMETCS Bhie 7 B, uzomstop
cpaboTaeT U OTpaHUYHT TOK uepe3 cedst Ha ypoBHE 15 MA. TlosTomy st yBepeHHOTO
MOJIKIIF0UeHUs n301upoBaHHOro yuactka CKAY cHagana ycranaBnuBaet B muieiide
HarnpstkeHue 0 B Ha Bpemst 40 ¢ 11 TOro, 4To0BI MEPEBECTH BCE U3OJISITOPHI MIjIekpa
B OTKpbITOE cocTosiHuE. [Ipu 3TOM nocTossHHO roput KpacHslii cBeTonuon HL3 «Loop
initialization» (Muaunmanuzanus menda). 3atem CKAY ycranaBnuBaeT moCcTOSHHOE
Hanpsbkenue 24 B Ha Bpems 20 ¢ s 3apsaa Bcex QUIbTPYIOMUX, OJOKHPYIOIUX U
napasuTHbeix emkocteil. [Ipu aTom cBeroguon HL3 muraer. Tonbko mocie 3Toro Ha-
yuHaeTcs onpoc nuieida. [Ipu 3ToM pexrH HHULUATH3AIIH ITPOI0JDKACTCS eIl

60 c, B TeueHHEe KOTOPBIX U3BELIATEeNIM HAKAIUITMBAIOT MH(MOPMAIIHIO O CBOEM COCTOS-
Huu u nepenarot B bIII curnan «Hopmay, HE3aBUCUMO OT COCTOSIHUS U3BELIATENEH.

Ecnu nocne Takoro nukiia BKIOYEHHS CBSI3b HE BOCCTAHOBUIIACH, 3HAYUT B OTKIIIO-
YEeHHOM Yy4acTKe 1uielda npucyTcTByer HeucnpaBHocTh Thna K3, neperpysku, j1oka-
JN30BaHHAasi U30JIITOPAMU, UJIU YCTPONUCTBO OTCYTCTBYET.

[Tpu Bo3HMKHOBeHUHM B nuIeiide HeucnpaBHocTH Tuna «K3» mn «Ileperpyskay
CKAY yMeHbIIaeT HalpspKEHHE HAa CBOMX BBIXOJIaX MUIei(a 10 ypoBHS, HEOOX01u-
MOTO JJIs1 CpabaThIBaHUS U30JSATOPOB, a IPU UX OTCYTCTBUU — J10 YPOBHS, COOTBETCT-
BYIOIIIETO TOKY Harpy3ku. [Ipu sTom muraiot kpacHsie cetoanoas HL4 «Loop faulty»
(Heucmnpasuocts nnetica), HLS «Voltage faulty (HecoorBeTcTBHE HanmpsikeHUH HO-
MHUHAITY) ¥ BBIIAETCS COOTBETCTBYIOMIEe coodmienne B BLIII.

Ecin neperpyska win K3 ycrpanens:, CKAY aBTOMaTH4eCKu NpoA0IKaeT HOpMalib-
HYI0 paboTy.

Ecnu neperpyska unu K3 nokann3oBaHbl H30JIATOpaMU, M 3allMCAHHBIE B KOH(DUTY-
palMIo YCTPOMCTBA OTCYTCTBYIOT, IPOMCXOAUT NOTEPS CBSI3U C HUMU. Boiaercs co-
otBeTcTBYIoIIEee coobiienue B BIIIT.

Ecnu B nuteiide nmoxkapHoit curanuzamy, nogkmodeHHoM K CKAY, y kakux-nm6o
JByX YCTPOMCTB OZHOIO THUIA OKAYKETCS OJUHAKOBBIN aJpec, CUCTEMA BBIAACT CUTHAI
00 ommoOke. Ecnu ommbka He OyIeT ycTpaHeHa, TO Takas mapa BeleT ce0s1, Kak OJHO
YCTPOUCTBO, (GOPMHPYSI OTBET B I1IeH(pe, COOTBETCTBYIOLIHI OOIbILIEMY HIIK MEHb-
HIEMY U3 BYX 3HaYEHHUH B 3aBUCUMOCTU OT KOHKPETHBIX YCTPOMHCTB.
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B CKAY 1nocTostHHO IpOXOAUT MPOLIECC caMOTecTUpoBaHus. Eciu B pe3yibTare 3T0-
ro 0OHapy>KUTCS, YTO OJHO WJIM HECKOJIBKO HANPSKEHUH, HEOOXOAMMBIX IS Tpa-
BUWJIBbHO paboTsl nutetia mnu camoro CKAY BBIXOIAT 3a IOMyCTUMBIE MTPEEIIbI 3a-
ropaercs kpacubiii cBeroanon HLS «Voltage faulty (HecoorBeTcTBHE HanmpsyKeHUI
HOMUHAIY). Eciii Takoe OTKIIOHEHHE He MPUBOAUT K HAPYLICHUIO pab0TOCTIOCOOHO-
CTH TIOJKIIIOYEHHBIX ycTpoicTB, CKAY mpomomkaer paboTaTs Jaxke Mpu HATUIHH
nHaukanuu «Voltage faulty. B mpoTuBHOM ciiyyae npoucxoauT MO0 OTKIIOUEHUE
MOAKITIOYEHHBIX YCTPOUCTB, MO0 camoro CKAY ¢ cooTBETCTBYIOMIEH HHIUKIIMEH U
BhIjaueit curnana B BIIII.

Bo Bpems nmepenaun maHHbIX 1o TUHUK uHTEpdeiica RS-485 muraer 3enenslit cBeTo-
nuon HL6 «RS-485», uto cBuaerenbcTByeT 0 Hanuuuu cBsizu ¢ BIIIL.

Brnok nutaHua
nbIM-1200/2400

(UBIM-1224)
Y +
MpeobpasoBaTenb _ Bnok E
Hanps>XeHun ~| namepennii ok ]
> 3aWmThbl
 / Y
UcTouHuk
OMOpHOro _ Bnox dopmuposartens [
HanpskeHus KoHTponnepa > HanpskeHUn
(MOH) agpecHo- BLIBOA 1
aHanoroeoro
A wnenda
v BbiBOJ, 2
MHTtepdenc
CKAY CBA3M
A
RS-485
\ /

Puc. 1 ®dyHKkumoHanbHasa 6nok-cxema CKAY

1.4.1 KoHcTtpykuusa CKAY

Bremrnawmii Bua u rabaputHBIE pa3Mepsl npeacTaBieHbl Ha Puc. 2 (ucnomunenue 1P20)
u Ha Puc. 3 (ucnnonnenue [P65). Buemnuii Bun matsl — Ha Puc. 4

[Tonkmrouenue CKAY k BT ocymecTBisiercs: o JMHUM cBsizu RS-485 vepes kiiem-
MBI pa3beMa, YCTAaHOBIICHHOrO Ha 1iate. [loakirouenre u3Bemarenei 1 MoayJieu K
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CKAY — uepe3 kieMMBI aipecHO-aHaioroporo uuieiida (Puc. 4).

B ciyuae, ecniu nannbiii CKAY saBnsiercsa nociennum B auHuu cBsizu ¢ bITT
(RS-485), mepeMbIuky coriacymomero pe3sucTopa Ha miare Heo0X0 MO 3aMKHY Th.
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y 165 >
p 125 i
16, 82 .
A
Rl
!
o 3l ; "'@'""""""""""""f"' -
; !
! !
0 I i
)
N I
A Y A ‘_V : : P
32 »

Puc. 2 BHewHun Bna, rabaputHble U NnpucoeanHUTEeNbHbIE pa3Mepbl
(vcnonHeHue 1P20)

121

143

91

repMoBBoppbl

@ ............................................................... @
? ............................................................. Q..

55

»
>

A

159

A

171

Y

Y

A

Puc. 3BHewHnn BuA, rabaputHble N npucoeauHUTENbHbIE pa3Mmepbl (Uc-
nonHeHue IP65)
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HL1 | Loop normal
HL2 | Loop nonintegral
HL3 | Loop initialization
HL4 | Loop fault
HL5 | Voltage fault
CBeToanoabl HAMKALMK: e | Reaes
nuHum cBasu RS-485 Otkniouenue
° aTuMka
HECOOTBETCTBUS HaNpsiXKeHUA HOMUHanNy BiKprTVIH
neperpysku Unm KOPOTKOro 3aMbikaHusa wnenda Kopnyca
MHULManU3aumm wneiicga J2 (3amkHyTO)
paspbiBa wnemnda
onpoca wrnendga
A
-
I
[aTynk BCKpbITUS :
xopnyca @ @ @ @ @ @ _
+U- +U- +L1-+L2- ABJ-
MoakntoyeHne
u: < = OKOHeYHoro
g g E 3 v 9 peaucTopa
& g [e_|¢ I 3 RS-485
[ = N
S s g‘;[ R, 2 g J1 (3aMKHyTO)
® © g8l 88| 5 5 @
s s 55| 53| & & S Pasbem
g g ) o ) o a3 : BHYTPUCXEMHOro
3 = o8| o ,'8' E E 5 I nporpaMmmMupoBaHusi
=3 o 2383 £ F 8
& & 35 g c||E §© &
T T 3 3 ZE =20 O

Puc. 4 BHewHun BMA nnatbl

1.5. Mapkupoeka u nnombupoeaHue
Ha mmnsanke CKAY HaHeceHBI:

TOBApPHBIHN 3HAK IPEIIPUATHS — U3TOTOBUTEIIS;

YCJIOBHOE 0003HAUYCHUE;

3aBOJCKOW HOMEP U3/IETus;

T'OJ BBIITYCKaA.

MapkupoBka nmoTpeOuTeNnsCKoi u TpanciopTHOU Tapsl coorBeTcTBYeT I'OCT 9181 n

I'OCT 14192.

CKAY mnomOupyercst HEOCPEACTBEHHO Ha MPEATNPUSTUN H3TOTOBHUTEIIE.

1.6. Ynakoeka

KopoOkwu ¢ yrmakoBanHbIME TiprOOpamMu yKiIaapiBatoT B siiuk mo 'OCT 5959, BoI-
CTJIAaHHBII BHYTpU BoJgoHenpoHunaemon oymaroit mo 'OCT 8828.

B TpancnopTHyto Tapy BMeCTe ¢ MprUOOpPOM YKIIaJbIBAIOT:

PYKOBOACTBO IIO OKCIUTYyaTalluH,

ynaKOBOqHBIﬁ JIUCT.
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2 Wcnonb3oBaHue
2.1. NMNodzomoeka CKAY k ucrnosib308aHuro

211 OO6wme ykasaHus
[Tocne nmutensHoro xpanenust CKAY crnenyet npou3BeCTH BHEIIHUI OCMOTP.

[Tpu BHEmIHEM OCMOTpPE HEOOXOAUMO MTPOBEPUTH:!
®  COXpPaHHOCTH IIOMO;
® OTCYTCTBHE BHIMMBIX MEXaHHUYECKHUX ITOBPEKIACHUI;
® UHUCTOTY THE3Jl, Pa3bEMOB U KIIEMM;

® COCTOSIHUE COCAMHUTEIBHBIX ITPOBOJIOB U Kabeei.

2.1.2 YkasaHua mep 6e30nNacHOCTMH

[Tepen BkIItOUEHUEM B CETh HEOOXOIMMO 3a3eMINTh Ooku nutanus UBI11200 u
NBI12400.

B nponecce pemoHTa npu mpoBepKe peKUMOB 3JIEMEHTOB HE J0MYCKATh COTPUKOCHO-
BCHUS C TOKOHCCYHIIUMH BJICMCHTaAMU OJIOKOB IIUTaHusA, TaK KaK B 6J'IOKaX IIUTAaHUA
nMeetcs nepeMenHoe Hamnpsbkenue 220B. Tlogkmoyenne, MOHTaX, HallaJKa M 3aMeHa
JeTaliel JI0JbKHA TIPOBOIUTHCS TOJBKO Tpu obectoueHHOM CKAY.

2.2. Pa3meuweHue u MOHmMax

2.2.1 PasmewueHue

VYceranoBky CKAY 1 ero texHuueckoe 00CIyKUBaHUE MPOU3BOIUT MIEPCOHAT CIIe-
UATU3UPOBAHHBIX OPTaHU3AIMIA B COOTBETCTBUU CO «CTPOUTENBHBIMI HOPMaMH U
npaBuinamu CHull 2.04.09-84», TpeGoBaHUSIMH SKCIUTyaTallHOHHON JOKYMEHTAIH
Ha Tipubop U « TUMOBBIMU MpaBUIIAMHU TEXHUYECKOTO CO/IEP)KaHUs YCTAaHOBOK MOKap-
Hout aBromatuku BCH25-09.68-85.

VYcranoska CKAY npou3BoANTCS Ha CTEHE C YYETOM yA00CTBa 3KCILTyaTalluu U 00-
ciyxuBanus. Pazmemenne CKAY 1omkHO HCKITIOYATh €To ciydyaiHOEe MaJieHUe WU
NepeMelleHue 10 YCTAHOBOYHOM MOBEPXHOCTH, IPU KOTOPOM BO3MOKHO MOBPEX/Ie-
HUE TTOAKIIOYAaEMbIX MMPOBOJIOB U Kabene.

3ampenieno ycranapnuBatbh CKAY 6mmke 1 M OT 371eMEHTOB CUCTEMbI OTOILIEHUS.
Heo0xo1uMo npuHATH MEpHI 110 3aIMTe TPUOOpPa OT MPSIMBIX COTHEUHBIX JIydei.

Montax CKAY u Bcex coeIMHUTENbHBIX JIMHUI POU3BOAUTCS B COOTBETCTBUU C
HACTOSIIUM JOKYMEHTOM, a TAK)XXE CO CXEMaMU 3JIEKTPUUECKHUX MOJKIIOUEHHH, MpH-
BE/ICHHBIX B COOTBETCTBYIOIINX KCIUTyaTallUOHHBIX JOKyMEHTaX Ha OJOKU U yCT-
poiictBa, nojkiaoyaembix K CKAY.

Jlns BbIOOpa Tuna Kabels U ce4eHUs POBOJIOB HEOOXOAUMO I0JIb30BAThCS TEXHUYE-
ckuMu xapakrepuctukamu CKAY u pekoMeHalusiMi 10 MOHTaXy, IPUBEIECHHBIMU
HIDKE.
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2.2.2 PekomeHaauuu NO MOHTaXxy

HNndpopmanmonno-ymnpasmnsiomas cetb BIIT u CY moctpoeHa ¢ ucrnonb30BaHUEM HH-
tepdetica RS-485. Jlnsa noaxmouerus: CY k BLIT Heo6xoaumo BeIOpaTh ONTHMAaITb-
HBII MapmIpyT npokiaaku kademns. Cranaapt RS-485 npenycmaTpuBaeT TMHEHHYTO
TOIIOJIOTHUIO JINHUM CBSA3H, IO9TOMY BETBJICHHUS JIMHUY CBSA3H HE fomycKkatoTcs. OqHa-
KO, T.K. U1 cBsA3M ¢ CY HCIOJIb3YETCsl OTHOCUTEIBHO HEBBICOKAsI CKOPOCTD NEepeiauu
JAHHBIX, TO, KaK CJIEJCTBHE, TPEOOBAHM K TOMOJIOTUHU JIMHUK CHIDKatoTcs. [loatomy
OTKJIOHEHMS OT JINHEHHOM TOMOJIOTUU BO3MOKHBI, HO B 3TOM CJIy4ae OTBETCTBEH-
HOCTb 3a pab0TOCIIOCOOHOCTh JIMHUM CBSI3U HECET MOHTa)KHasi OpraHu3anus, T.K. Ipo-
U3BOJIUTENIb 000PYIOBAHUS MOXKET TapaHTUPOBATH Pa0OTOCTIOCOOHOCTH TOJIBKO B
ciydae cobmonenus cnenudukanuii cranaapra RS-485.

CrpykTypHble cxeMbl BKItoueHUs: CY B IMHUIO CBA3M MOKa3aHbl Ha Puc. 5. Bxiroue-
HUE 110 BTOPOMY BapHaHTy IO3BOJIIET OPTaHU30BATh JBE BETBU JINHUU CBSI3H.

BLN|] cy ey f—------- —[l cv
_ <1200 m _
cy ey p—------- —[l cv
BLN
cy ey —------- —[l ey

CymmapHas gnuHa nuHmm casm <1200 m

T - NOAKMYeHMe cornacyoLlero pesnctopa (cMm. P3 CY)

Puc. 5 BapuaHTbl Bkno4veHusa CY B NMHUIO CBA3MN

JIist yATMHEHUS] M BETBIICHUS JIMHUU CBSI3M HCIIONIB3YETCs OJIOK PEeTPAHCIATOPA JH-
HeHblil BPJI-03. B cBsi3u ¢ 3aepkamMu curHaia B ayekTpuyeckoit cxeme bPJI, ne
JOITyCKaeTCsl BKIIIOYATh B JIMHUIO CBs3M Oosiee aecsitu BPJI-03.

[lepen BkItOUEHHEM MPUOOPa MPOBEPUTH MPABUIBLHOCTD MTPOU3BEIEHHOTO MOHTAXA.

2.2.3 [lpoBepka pabotocnocobHocTu CKAY

s npoBepku CKAY B aBToHOMHOM pexume padotsl (6e3 BLIT u anpecHsIx ycT-
poiictB) — nmoakounTh CKAY k 00ecTOUeHHOMY OJIOKY MTUTAHUSA.

Bruttounts 650k nutanus. [pu ucnpasaom CKAYVY:

- HempepbIBHOE cBeueHue cBetoanonoB HLS (kpacHslii Ha miaTe, B Te-
yeHuu 2 cex.) 1 HL3 (kpacHbiil Ha miiate, B TedeHuu 20 cek.);

- mno ucreyenuu 20 cexynn HL3 nepexoauT B NpepbIBUCTBINA PEKUM
CBE€UYEHUS B T€UECHUH | MUH. U OOIHOBPEMCHHO B IMPCPBIBUCTOM PCIKUME
HaunHaeT cBeTuThess HL1 (3enenslii Ha maTe, ¢ MEHBIIEH 4acTOTOM);
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- IO UCTeYeHHH | MHUH. 3aBepIIaeTCs MPOLECC NHUIMATN3AINU KOH-
tposuiepa CKAY (obiiee BpeMst HHUITMAIM3AIIUKA OT MOMEHTA MOa4H
NUTaHUs Ha ycTpoiicTBo — 1 muH. 20 cek.) u ceeroauon HL3 — racuer,
HL1 cBeTuTcsa B IpepbIBUCTOM PEXRKUME.

Jlnist mpoBeieHust JalbHeHei npoBepku paboTOCIIOCOOHOCTH:

[Mogxmounts CKAY Kk 070Ky MUTaHUS COTIIACHO TUIIOBOW CXEME BKIIFOUCHHS U K JIH-
Hum cBsa3u RS-485 BLII (cm. Puc. 6 u Puc. 7).

[ToaxmrounTs K BeIBOJaM 1 u 2 aapecHo-aHanorosoro nuieiiga CKAY no ogHomy
aapecyemomy yctpoiictBy cepuu 200/500 ().

e Brxirouyuts nuTaHue.

e Jlocne MPOXOKACHUA MUKIIAa MHUIIHAJIU3AlluN mneﬁ(ba BCsI UHOAUKAIIUA
CKAY pomxna ObITh TIOTaIEHa, a 3eaeHbii ceetonuoa HL1 «Loop
normal» JOKEH MUTATh B KAKJOM LIHUKIIE ompoca nuiekida ¢ Ton xe
4acTOTOM, YTO M CBETOAUOAbI HA IPECYEMBIX YCTPONCTBAX.

e IIpoBectu koHpurypupoBanue CKAY (cM. pyKOBOACTBO 1O Mporpam-
mupoBaruto Ha BLIT [TTKOIT «Py6ex-060» wmm IITKOITY «Py6ex-
08», «PexomeHganMy Mo MPUMEHEHUIO JPECHO-aHaJIOTOBbIX CHCTEM
MO’KapHOW CUTHAIU3AIIUN ).

e [Ipoepurs B napamerpax CKAY Tekyiine 3Ha4eHUS U3MEPSEMOTO
napameTpa u3Bemiarens. [Ipu HeoOX0AMMOCTH CKOPPEKTUPOBATH
YPOBHH UyBCTBUTEJIILHOCTU Ha BbIJauy coObITUN «BHUManue» u «Ilo-
’Kap» ISl COOTBETCTBYIOIIMX BPEMEHHBIX 30H.

e [IpoBeputs cpabateiBanue u3Bemarencii. [y mpoBepku cpabaTbiBa-
HUS U3BEIIATENs — OPraHU30BaTh 3abIMJICHHOCTh B 30HE YyBCTBU-
TEJIBHOCTH U3BELIATENS WIN ITOJHECTH K KaXA0My U3 U3BeLlaTenei
NOCTOSIHHBIA MarHut (cM. Puc. 6) u nepxatb ~30 ¢ 10 NOSIBIIEHUS TTO-
CTOSIHHOTO CBE€YEHHS CBETOAMOA0B U3BEILATEINS.

e [IpOKOHTPOIUPOBATH COCTOSTHUE U3BEIIATEIICH HA YKpaHE TUCIUICS
BT (um3menenus ypoBHei). B ciryuae ycnenrHon mpoBepKu:

Appec nsBewarens
(S01 vnu S02) Twun nsBewarens

CocTtosiHue
m3BelaTens

~

o~ 7

S01 Twun [ 2251 EM]
TpeBora

PW4[186] Mbinb[0]

YpoBHHM Bble XKypHan

3aAbIMNEeHHOCTHU

e A1
=" IZB D
\/’\//
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IIpu npoBeeHnH MPOBEPKHU C OTJIMYHBIM OT YKAa3aHHOT'O TUIIA U3BEILA-
TeJIs JUIsl AMUTAIIUU cpabaThIiBaHus (TPOBEPKH) U3BEIIATENsT HE00XO-
AUMO ITOJIB30BATHCA COOTBCTCTBYIOIIUMHU PYKOBOACTBAMMU 110 3KCIIITya-
TaIHH.

MNpoBepka cpabaTbiBaHUA
uiellarens

MocTosAHHBIM MarHuT
ANA cpabatbiBaHusA
u3BeLwarens

CeeToauoabl
MHAUKaLMUm
u3BeLwarTens

Pucka Ha kopnyce

U3BewaTenb No2
g (Heo6xoaumMo yctaHOBUTL agpec "02")

B kauecTBe npumepa noAknoYeHUs
npuBeaeHbl aApecHble AbIMOBbIE
usBewatenu tuna 2251 EM
Ha 6a3e B501("Cuctem CeHcop")

o
[ U3BewaTensb Ne1
(Heo6xoaumo yctaHoBUTL agpec "01")

N
CKAY-01
N
+ @ "+" nuTtaHusa sbisog 1 XT1
-C ® "0B" nutaHusa Bbisog 1 XT2
" 2
MopkntoyeHne UBI Kk wuHe "3emna™ é @ *" nuTaKuA BbIBOA XT3
npon3BOAUTL B OAHOMN TOUKe ' @ "0B" nuTaHusa BbiBOA 2 XT4
(knemma Kopnyca unm Knemma . -
3a3eMIEHUsA BUJIKU NuTaHusa ~220 B) * % +"Aap-anan.uneid seis. 1| XTS
' ""Anp. . n . XT6
uen ‘Aap.aHan.wnend BbiIB. 1
(UBMN-1200/2400, + | Q)| "+"Anp.anan.uneiich BB, 2 | XT7
mbn-1 224) * ' @ "-"App.aHan.wneid BbiB. 2 | XT8
' > |X)| A Rs-485 XT9
w |&)| B RS-485 XT10
§ [ @ 06wwuit nposog RS-485 XT11
»n i |&Q)| dxpan XT12
BLUN 14 -

Puc. 6 Cxema nposepku CKAY
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2.2.3 TMoaknrwoyeHune

[Tepen HawamoMm paboOT MO MOAKIIIOUEHUIO CIIETyeT BHUMATEIbHO U3YYUTh HACTOSIIEE
PYKOBOJICTBO IO 3KCIUTyaTallMy MpUOOpa, a Tak)Ke COOTBETCTBYIONINE PYKOBOJICTBA
Ha JIOTIOJTHUTEIbHBIE CETEBbIE YCTPOUCTBA.

Bce nmogkitoueHus mpoBOUTh MPH BRIKIIOUeHHOM nTuTann CKAY.

2.2.3.1 Ha3HaueHue pa3beMoOB U nepekntoyvartenen Ha nnate CKAY

Tabn. 4 HasHayeHue pa3bemoB Ha nnate CKAY

O0b6o03HayeHue Ha3HauyeHue

XTI, XT2 [Moakmouenue mutanus «+», «-» ot UBI1-1200/2400
(MUBII-122)

XT3, XT4 ITonxmrodyenne muTanus «+», «-» ot UBI1-1200/2400
(UBI1-1224)

XT5, XT6 [ToakmoueHne «+», «-» alpeCcHO-aHAIOTOBOIO MuIekda.
Brsog 1

XT7, XT8 [TonkmtoueHue «+», «-» aapecHO-aHaJIoroBoro nuekda.
BriBox 2

XT9 ITonkmrouenue curuana «A» IUHUH cBI3U «RS-485»

XT10 IMoaxmrouenue curnana «B» nuaun cBs3u «RS-485»

XT11 OOmuit mpoBo MHHUK CBS3U «RS-485%

XTI12 OkpaH 1nHuM cBsA3H «RS-485»

Tabn. 5 HazaHayeHue nepekntovaTenen Ha nnate CKAY
O603HaueHue HasHaueHue

J1 [ToaxmtoueHne OKOHEYHOT0 pe3rcTopa JIMHUK cBsizu ¢ CY
(TIpu yCTaHOBJICHHOM MEPEMBIYKE)

12 OTkirodueHre JaT4yuKa BCKPBITHS Kopiyca (IIpU yCTaHOB-
JIEHHOH TIEPEMBIYKE)

Ta6bn. 6 HasHayeHne nHgukaTtopoB Ha nnate CKAY

O6o03HauyeHue HasHauyeHune

HL1 Wuaukaius onpoca aapecHO-aHaJIoroBoro nuiekda
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O6o03HauyeHue HasHauyeHue

HL2 Wuaukamus pa3pbiBa aipeCHO-aHAIOTOBOTO HuIeida umu
IIOTEPH CBS3H C YACTBIO aIPECYEMBIX YCTPONCTB

HL3 Nupukanms coCTOSHUSI MHULHAIM3ALUHU apECHO-
aHaJIo0roBOTO NuIekda

HLA4 WNHupukanus neperpy3ku WA KOPOTKOTO 3aMbIKaHUS aJl-
pecHO-aHAJIOroBOro nuiekpa

HLS WNHaukanus HeCOOTBETCTBUS HAIIPSKEHUN HOMUHAILY

HL6 Nupukanmsa nuHuA cBI3u «RS-485»

2.2.4 TuwnoBas cxema BKNHO4YeHuUs
Tunosas cxema BmoueHus: CKAY npusenena na Puc. 7.

B agpecHo-ananoroBom nuieiide HarpspkeHHe MUTAHUSA U ITepeada JaHHBIX IPOU3-
BOJUTCS 11O OJHOW JIBYXIIPOBOJHOM JINHHH.

Anpecyemsle ycTpoiicTa nojkiatodatorcss K CKAY nByXnpoBoiHbIM Kabenem 1o
KOJIbLIEBOM CXeMe. DJIEKTPUUECKOE COEIUHEHNE — MTapalIeIbHOE.

JI1 MOBBIILIEHUS HAIEKHOCTU CUCTEMBI M YCTOMUMBOCTH €€ K KOPOTKUM 3aMbIKaHUSIM
nuietia uCIoaB3yI0TCs n3ompyromue 6a3el n3emarenein BS241EFT-1 wim cneru-
anbHble n3oaupytoume moayiau M200XE. Mx Ha3HaueHHe — OTKIII0YATh y4aCTOK
nuieida, coaepKaiii KOPOTKOE 3aMbIKaHHE WITK TIEpeTrpy3Ky 1o Toky. Heooxoau-
MO€ KOJINYECTBO TAaKUX M30JIATOPOB 3aBUCUT OT KOHKPETHBIX OCOOCHHOCTEH 00BEKTA,
HCIIOJIB3YEMBIX aJIPECYEMBIX YCTPONCTB, HO PEKOMEHIyETCSl HE MEHEE OJHOTO U30JIs-
Topa Ha 30 agpecyemMbIX yCTPOMCTB.

HpI/I BKJIIOUCHUYW MUTAHUA U30JIATOP HAXOAUTCA B OTKPBITOM COCTOSITHUM. qepe3 HETO
MOJKET MPOTEKATh MAaKCUMAIILHBIN TOK 70 1 A, 3apspkaromuii eMmkocTu nnieida. Eciau
3TOT TOK 3a Bpems 400 Mc ciocoOeH co3AaTh Ha Y4acTKe LEenH (OTCYTCTBUE KOPOTKO-
T'0 3aMBIKaHUS, aJICKBaTHAasi EMKOCTh Harpy3KH) MaJIcHUe HanpsDKeHus He MeHee 7 B,
TO M30JISITOP OCTACTCSI B OTKPBITOM COCTOSIHUU. B 3TOM COCTOSTHUM OH CIIOCOOCH
00ecTeunTh MUTAHNE YYacTKa IEMH, PACIIOIOKEHHOTO 32 HUM, TOKOM 110 1 A.

HpI/I HaJIMYHUHU KOPOTKOT'O 3aMbBIKaHUA WA HeaI[eKBaTHOI\/JI Harpys3Ku TOK BKJIFOUCHUA
He oOecrnieunBaeT najeHue 7 B Ha Beixoze uzomnstopa. B atom cinyuae uepes 400 mc
U30JISITOP MEPEXONUT B 3aKPHITOE COCTOsIHUE. B 3TOM cocTOsIHMM OH 0OecrieunBaeT
Tok 15 MA. Ecnu meperpyska ycTpaHeHa U TOK BBIKJIIFOUEHHOTO COCTOSIHUS CO3aeT
naJICHUE HANIPSDKEHUS Ha OTKITIOYEHHOM ydacTke Oojiee 7 B, uzonsarop aBromaruye-
CKHU BKIIFOUAETCSI.

[TosTomy, pu MpOEKTUPOBaHUY IjIeHipa HEOOXOIMMO YUUTHIBATh HATPY3KY, KOTO-
PYIO CO3JIAIOT aipeCyeMble YCTPOUCTBA ¢ yueToM Joruku pabotel CKAY u uzomnsro-
POB, ONMCAHHOW B HACTOAIIEM pazjieie u B pazzaeine 1.4. B npoTuBHOM cityuae y4a-
CTOK HUIeH(a MeXIy U30IATOPAMHU MOXKET OKa3aThCs HE MOIKIIOUEHHBIM.
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[Ipu ucronb30BaHUK CHITHHO OTPEOISIONINX aPeCyeMBbIX YCTPOUCTB KOJIUYECTBO
M30JIATOPOB B MUIeH (e TODKHO OBITh YBeIHmueHO. Hampumep, mpu UCTIONb30BaHUH
MOyl KOHTpost 6e3aapecHoro noanuieiipa MS5S12ME 6e3 BHENTHETr0 HCTOYHUKA
MUTAHUS KOJIMYECTBO U30JIATOPOB JIOJDKHO OBITH HE MEHEE OJTHOTO Ha 2 MOMIYJISL.

YcnoBHble 0603Ha4YeHus :

D:DD 3BYKOBOM onoBewarenb cepun 200/500

|

M3BellaTenb Ha cTaHaapTHou 6a3se cepum 200/500

v M3BellaTenb Ha nsonupyrolen 6ase cepum 200/500

BUN
1BA Moaynb cepumn 200/500
[c-x-1-1]
__C> ]
[T} N
(o)
; M500 KAC
o CKAY-01 (pyuHoi
n3BellaTenb)
at
¥ aApecHo-aHaNoroBbIil <A>
wnend —
nbBI-1200/2400
00OblIYHbIe
u3BeLlaTenm
WMBM-1200/2400 (“
1 o\
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %\
{ ) { ) [ 1
aapecHo-aHanorosbIN —

wnend M512 ME
(Mogynb KOHTpONA
6e3agpecHoro wnenda)

Puc. 7 TunoBasa cxema BknouyeHus CKAY

Pacuer MUHUMAIIBHOTO KOJIMYECTBA U30JISATOPOB HEOOXOIUMO MPOU3BOIUTH COTJIACHO
Tabn. 7 ucxoast U3 BENUYMHBI TOKA 3aKPBITOTO U30JSTOPA M CPEAHETO MaKCHUMAabHO-
ro TOKa MOTPeOIeHUs YCTPOICTB, MOAKIIOUEHHBIX K U30IMPYEMOMY YUYacTKy LIIeH-
¢a. Ob1ree KOTUYECTBO U30JIATOPOB MOKET OMPEAETATHCS M 0COOEHHOCTIMH 00bEK-
Ta, OJTHAKO HE MOXET OBITh MEHBIIIE PACCUUTAHHOU coryiacHo Tabi. 7.

BHUMAHMUE! KonndecTBO U30IITOPOB B aApeCHO-aHATIOr0OBOM Iuieie JOIKHO
OBbITh HE MEHBIIIE PaCCYUTAHHOM cornacHo Tabul. 7, WK uxX He JOJHKHO ObITh COBCEM.
MeHnb11ee KOJIMYECTBO U30JATOPOB MOXKET MPUBECTH K IIOTEPE CBSI3U C YACThIO aape-
CYyEMBIX YCTPOMCTB.
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Ta6n. 7 Toku notpe6neHunsa yctpoucts 200/500 cepum

MakcumanbHbIM ycpea-

HaumeHoBaHne KpaTtkoe onucaHue HEeHHbIN TOK NoTpebne-

Hus, MA

UI1212-86
(R2251EM)

KoMnaxkTHbIA ONTHKO-
3JIEKTPOHHBIN IBIMOBOW U3Be-
maTeib

0.33

2251TEM

JIbIMOBOI-TEIIIOBOM KOMOU-
HUPOBAHHBIN U3BEIATEIb

0.3

5251EM

AHaIOrOBBII TEINIOBOM M3BE-
maTensb (pukcupoBaHHAs TEM-

neparypa)

0.3

Filtrex

JpIMOBO aJipecHO-
AHAJIOTOBBIN U3BEIIATENb IS
TSKEJIBIX yCIIOBUN

0.12

M500KAC

AnpecyeMblil pyuyHOU U3BEIIa-
Tenb. (Momyip)

0.4

EMA24ALx

Anpecyemblii 3ByKOBOH OI10-
BEIaTeJb C MUTAaHUEM 10
nueidy. (Moays)

0.65

DBS24ALW

AnpecyeMmblil IIOKOJIBHBIN OMO-
Bemarens. (Momyib)

0.65

M500CHE

Anpecyemblii MOAYJIb YIIPaB-
nenus Ha 1 Beixoa. Moxert
OBITH CKOH(UTYPUPOBAH JIJIst
KOHTPOJISI BBIXOAHOMN JIMHUU

0.4

MS512ME

AnpecyeMblii MOYJIb KOHTPO-
151 6e3anpecHoro noanuieida

M201E

AJpecHBI MOAYTb yTIpaBJie-
HHS OJHUM BBLIXOAOM U KOH-
TpoJs BHemHen nenu (1 Bxom)
C U30JISITOPOM

0,31

M210E

AZpecHBIN MO/TyJIb KOHTPOJIS
BHelIHel uenu (1 Bxoxn) ¢ uzo-
JSITOPOM

0,31

M220E

AnpecHbIid MOTYJIb KOHTPOJIS
BHEIIIHUX Iienel (2 Bxoaa) ¢
U30JISITOPOM

0,34
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HaumeHoBaHue

Kpatkoe onucaHue

MakcumanbHbIN ycpea-
HEHHbIW TOK NnoTpeodne-
Hua, MA

M221E

AzipecHBIN MOy b yIIpaBIIe-
HHUA OJHUM BBIXOJOM U KOH-
TpOJIsl BHEIIHUX I1emei (2 BXo-
71a) C U30JISITOPOM

0,34

M201E-240

Monynb ynpaBiieHUs TUTaHH-
eMm 240B, 5A, HacTeHHOE Kpe-
IIJICHHE

0,275

M201E-240-DIN

Mopyne ynpaBieHus] TUTaHU-
eM 240B, 5A, kperuienne DIN

0,275

M210E-CZ

AJntpecyemblii MOZyJIb KOHTPO-
151 6e3anpecHoro noauuierda

1,3

MCPSARPOIFG*

AJnlpecHbIi pyYyHOH U3BEIa-
TCIb

MCP5SARPO2FG*

AJnlpecHbIi py4yHOH U3BEIIA-
TCJIb CO BCTPOCHHBIM U30JISATO-
pom K3

6500*

JInHeNHEBII NBIMOBOM OJIHOIIO-
3UIIMOHHEIN U3BEIIaTENh

6500S*

JIMHEHHBIN TBFIMOBOM OJIHOIIO-
3UIIMOHHBIA U3BEIIATENb C
(byHKIMEH TUCTaHIIMOHHOTO
TECTUPOBAHUS

2251EIS*

JIpIMOBOI ONTHKO-
3JIEKTPOHHBIN M3BEILATENb B
UCKpOOE30I1acCHOM HCIOJIHE-
HUU

0,33

M200XE

Moy n30J49TOpa KOPOTKOTO
3aMbIkaHus. Heaagpecyempiit

0.2

[Ipu ucnons3oBanuu B uuieiide moaynent 200 cepunt HEOOXOAMMO UMETH B BHILY, UTO
KaX/IbIil U3 HUX YK€ COAEPKUT B ceOe U30IITOP.

2.2.4.1 NMoaknioyeHUe NUTaHUA

Bnumanue. HenpaBuibHoe nojakiodenue 6iaoka nutanus kK CKAY moxer npuBectu
K BBIXOJly €r0 U3 CTPOS.
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Knemmsbl mutanus CKAY (XT1, XT2 wmm XT3, XT4) noakimoyaeTcst K COOTBETCT-
BytomuM kemmam MBI1-1200/2400 (MBI1-1224) ¢ cobmroaeHrneM OJISIPHOCTH.

2.2.4.2 MNopknio4veHue k BUIM

CKAY noaxmouaercsa k BT kabenem uepes unrepdeiic RS-485. JIunuu cBsazu «Ay,
«B», «O0mHIit TPOBO MOJKIIOYAIOTCS K COOTBETCTBYIOIIMM KiemMam BIIIT.

[onkmouenue uepes untepgeiic RS-485 pexomenayercst mpon3BoAUTE Kabeaem
KCCIIB 2x2x0.5.

2.2.4.3 Mopknio4yeHue K agpecHbIM NIMHUAM usBeLllatenemn

PexomeHi0BaHHAs CTPYKTYpa aApECHO-aHATIOrOBOTrO IIIeii(a npuBeeHa B TUTIOBOM
cxeme BkioueHust CKAY (Puc. 7). Ona npencraBiseT coO0M MeTI0, KOHIIBI KOTOPOi
ynpasisitores CKAY paznensHo.

[To Tumy MoaKII0OYaEMBIX K TIETJIE YCTPOMCTB pazimudarotcs (cm. Tadm. 1):

- AnpecHo-aHaJoroBble MOKapHbIE U3BELIATENH (ONTUKO-3JIEKTPOHHBIN
JTILIMOBOM, TEIIJIOBOM M3BEIIATEh, KOMOMHUPOBAHHBIN TEIIJIOBOU U
JILIMOBOM U T.I1.);

- Moaynu (agpecyeMblil pydHOU H3BEIIATENb, AIPECyEMBbI 3BYKOBOM
OIOBEUIATENb, APECYEMbIE MOYJIN YIIPABJICHUS U T.I1.)

[Tpy noaxmoueHNH yKa3aHHBIX YCTPONUCTB MCIIOIB3YETCs Pa3/ieieHHasl CKBO3HAs HYy-
Mepalys aJpecHO-aHaJIOTOBBIX MOXKapHBIX u3Bemareneit (ot 1 10 99) u moxyneii (ot
1 1o 99).

Anpeca (HoMepa) U3BeIIaTeNIeH 1 MOy Ik 3a/1al0TCS ¢ MOMOIIBIO ABYX JIEKAHBIX
nepexsroUaTesieii (B COOTBETCTBUHU ¢ PYKOBOJICTBOM 10 SKCILTyaTaI[MH Ha YCTPOMCT-
BO).

Buumanue. Monyns M220E 3aHrMaeT B aipeCHOM MPOCTPAHCTBE METIIN JIBa aJpeca
(u3 Hux aapec N 3a7aercs ¢ MOMOIIBIO NepeKIoyaresei, a anpec N + 1 ycranaBin-
BaeTCsS aBTOMATHYECKH, rJie N — TeKyIIuii HOMEp YCTPOIMCTBA) U OOCITYKUBAET COOT-
BETCTBEHHO 2 KaHauna (1ieiida) moaKIroueHns qaTuukoB. s oOcayKuBaHus 2-x
kaHajoB Moayib M220E — nomxen nmers N < 98.

Brumanue. Monyns M221E 3aHuMaeT B aipeCHOM MPOCTPAHCTBE METIIM TPH aapeca
(u3 HuX agpec N 3amaercs ¢ MOMOIIBIO IepekioyaTeneit, a anpeca N + 1 u N + 2 yc-
TaHABJIMBAIOTCSI aBTOMATUYECKH, TJie N — TEKYIIIUil HOMEp YCTPOICTBa) M 00CITYKH-
BAeT COOTBETCTBEHHO 2 KaHana (uwierida, N; N+1) moakirodeHus: TaTInKOB U perieii-
HbIH BeIX0A (N+2). Jlinst oOcmykuBaHUs 2-X KAHAIOB M PEIICHHOTO BBIXOa MOJTYJIb
M221E — nomxken umetsh N < 97.

B ciyuae HencnipaBHocTH 1uIeiida (00pbIB MM KOPOTKOE 3aMbIKaHUE IIPU HATTUUUU
U30JISITOPOB) OIPOC AAPECYEMBIX YCTPONUCTB MPOU3BOAUTCS HE3ABUCUMO C Pa3HbIX
KOHIIOB 3TOM MeTJu.

JliimHa aapecHoro nuieida, miomaab MONePeYHOro CEUCHUS KUIT KaOems U KoJude-
CTBO aJpECyEeMBIX YCTPOUCTB O€3 BO3MOKHOCTH OMPEEICHUs JBOMHOTO aapeca npu-
BeJIcHBI B Ta0. Taou. 8
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Tabn. 8 3aBuCUMOCTH TpeOyeMOTo ceueHus Kadens B OT IUTHHBI Iieida.

OO6mas amyHa nieida, m

1o 500 1o 1000 1o 2000 1o 4000
CeueHue xu-
JIbI Ka0eJs, 1 1.5 2.5 2.5
MM

PexomeHyeTcsi NpUMEHATh CelUalbHble KaOenu JIsl CUCTEM MOKapHOM CUTHAIN3a-
un, ceprudpunmuposanasie BHUNUIIO MYC Poccun 1 BHUMHMALLL:

KIICB3B 1x2x1.0, KIICBDB 1x2x1.5, KIICBOB 1x2x2.5. Kabenu ceueHHEM MEHb-
mre 1.0 MM” IPHMEHSTH HE PEKOMEH/LYeTCS.

2.2.4.4 KoHdurypupoBaHue

IIpoectu koHpurypupoBanue CKAY (cM. pyKoBOACTBO 10 NPOrpaMMHUPOBAHMIO HA
BLII IIIKOIT «Py6ex-060» nnu [MIIKOITY «Py6ex-08», «Pexomennanuu no npu-
MEHEHHUIO aJ]PECHO-aHaJIOrOBbIX CUCTEM MOXKapHON CUTHATU3ALMM» ).
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3 TexHunyeckoe obcnyxmBaHue

Texaudeckoe oocinykuBanne CKAY npou3BoasT 1Mo 1m1aHOBO-TIPEAYIPEIUTETHHOM
CUCTCMC, KOTOpas NpCAyCMAaTpUBACT CICAYIOIIYIO IICPUOINIHOCTD PCTIIaMCHTHBIX
pabor:

® CXKCIHCBHOC TCXHHUYCCKOC O6CJIy>KI/IBaHI/Ie;
® TOAOBOC TEXHHUYCCKOC OGC.Hy)KI/IBaHI/Ie.

Pabotbl o exxeTHEBHOMY TEXHMUYECKOMY 00CITY>KMBAHUIO IPOU3BOJATCS MOJIB30Ba-
TEJIEM U BKIIIOYAIOT:

e MpoBepKy BHenHero coctosgHusa CKAY;

PaboTbI 0 rog0BOMY TEXHUUECKOMY OOCITYKMBAHHUIO BBIOIHSIOTCS pAOOTHUKOM 00-
CJIy>KHBAIOLIeH OpraHu3aluy U BKIIOYAIOT:

®  BBIIIOJIHCHHC pa60T Mo CXKCAHCBHOMY TCXHUYCCKOMY O6CJIy)KI/IBaHI/IIO;

e npoBepKy HaaexxkHocTH KperuieHuss CKAY, cocTossHue BHEITHUX MOH-
Ta>XKHBIX MPOBOJIOB U Kalenel;

® IMIPOBEPKY NMApaMETpPOB JIMHUU CBSI3M C U3BEILIATEIISIMH.
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4 TeKywWMW PEeMOHT

Bo3moxHbIe HEMCTIPAaBHOCTH, IPUUMHBI U YKA3aHUA [0 UX YCTPAHEHUIO IMPHUBEACHBI B

Tab

OnucaHnue nocnepcrt-
BUW OTKa3oB U noBpe-

XAeHUn

Her omnpoca mnetida, mo-
CTOSIHHO TOPUT UHJIUKATOP

HL5

Tabn. Bo3aMoOXHble HeucnpaBHOCTU

Bo3MoOXHble npuyn-
Hbl

ITuranue CKAY He co-

OTBETCTBYET HOMHHAJIb-
HOMY

YKkasaHusa no ycTpaHe-
HUIO

[TpoBepuTh HampsKEHUE
MUTAHUS ICTOYHUKA

Het onpoca meiida, mo-
CTOSIHHO TOPST MHANKATO-
pet HL4 u HLS

[Ieperpy3ska muiam KopoT-
KO€ 3aMbIKaHHE B LIETH
OJIHOTO U3 BBIBOJIOB a/I-
PECHO-aHAJIOTOBOT'O
nuterga

YcerpaHuTh neperpysKy

[Teproauuecku 3aropaercs
cseronnox HL2

[ToTeps cBs3M € 4ACTHIO
YCTPOMCTB aIpECHO-
aHAJIOTOBOTO IIIeiida

YcTpaHuTh neperpysKy
MEX/1y U30JIATOpAMHU
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5 XpaHeHue

B nmomemenusx s xpaHeHus: IpuOOPOB HE TOHKHO OBITH MMBUIH, TAPOB KUCIIOT, IIIe-
JIOYEH, arpeCCUBHBIX T'a30B U JAPYTUX BPEIHBIX MPUMECEH, BBI3bIBAIOIIUX KOPPO3HIO.

XpaHeHnue nmpruOOpoB B NOTPEOUTETHCKOM Tape TOJIKHO COOTBETCTBOBATH YCIOBUAM
I'OCT 15150.

Bo Bpems xpaHeHHsI He pexe OHOro pa3a B LIECTh MECALIEB IPUOOPHI TOJKHbI ObITh
noaxiroueHs! kK UBI1-1200/2400 (MBI1-1224) u BelnepkaHbl IPH HOPMaIbHOM Ha-
npsbkeHuu He MeHee 30 MUH.
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6 TpaHcnopTupoBaHue

TpancnopTupoBaHue yIIaKOBaHHBIX TPHUOOPOB MOKET IPOU3BOAUTHCS B TIOOBIX KPbI-
TBIX TPAHCIOPTHBIX cpeAcTBax. [Ipu TpaHCIOPTUPOBAHUU, TIEPErPy3Ke MPUOOPHI
JOJKHBI 00eperaThes OT YIapoB, TOJTYKOB U BO3JCHCTBUS BIIary.

VYcnoBus TpaHCTIOPTUPOBAHUS U XpaHEHUs NOJKHBI cooTBeTcTBOBaTH 'OCT 15150.

[Tocne tpancnioptupoBanus CKAY nepen BKIIFOUEHHEM JT0DKEH OBITh BhIICPKAH B
HOpPMAaJIbHBIX YCJIOBHSX B TEUEHUE HE MEHEE 24 4.
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7 TapaHTUu nsrotoBuTens

Nzrotoutens rapantupyet coorBeTcTBUe CKAY TpeOoBaHUSIM TEXHUUECKHUX YCII0-
BUI NpH COOIIOACHUH TOTPEOUTENIEM MPABUII TPAHCTIOPTUPOBAHUS, XPAHEHUS U DKC-
TUTyaTalHy.

IMapanTuitHblil Cpok AKcILTyaTanuu 18 MecsueB co AHs BBOJA B 3KCIUTyaTallUio, HO HE
Oosiee 24 MecsIIIeB CO THS OTTPY3KH.
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8 CBegeHus o6 nsrorosurtene
000 «CUTI'MA-UC», 109202, r. Mockaa, 1. @pesep, 10.

T.: (495) 542-41-70, ¢.: (495) 542-41-80.

E-mail: obmue Bompock! - info@sigma-is.ru;

OTJIeN mpojax - sale@sigma-is.ru;

TeXHUYECKas MOJIePIKKa - support(@sigma-is.ru.

http://www.sigma-is.ru
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9 CgBefgeHus o peknamaumsax
[Tpu otkaze CKAY B paboTte u 00Hapy KEHUU HEUCITPABHOCTEHN JTOHKEH OBITh COCTAB-
JICH peKHaMaHHOHHBIﬁ AKT O BBISIBJICHHBIX ,Z[G(I)CKTaX 1 HCUCHIPABHOCTAX.

CKAY BMecTe ¢ macnopToM U peKJiaMallMOHHBIM aKTOM BO3BpallaeTCs MpeaAnpHu-
ATUIO-U3TOTOBUTCIIIO AJ1d PEMOHTA UJIA 3aMCHBI.

Ilpumeuanue. Beixon CKAY u3 cTpost B pe3ysabTaTe HECOOTIOICHUS MPABUII MOHTaXKa
U OKCIUTyaTalluu HE ABJISICTCA OCHOBAHUCM IJId pCKIaMallui U 6€CHJI3.THOI‘O PEMOHTA.

Buumanmue! IIperensun 6e3 naciopra CKAY u pekiiaMalimOHHOTO aKTa MpenpH-
ATUC-U3TOTOBUTCIIb HC IPUHUMACT.
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10 MacnopT
[Tacnopt Ha CKAY-01 3aBoackoi Ne

10.1. Komnnekm nocmasku

Ne | O6o3HaueHue HIudp Kon- | 3aBoackoit | Ilpumeua-
n/m npubopa BO Ne HUE
1 | CKAVY-01:
ucnosuenue [P20; 1 . HYXHOE
MOIYEPKHYTh

ucrnonuenne [P65

2 | PykoBOACTBO 10 AKCILTyaTa- I .
1A U IMacnopT

CAKH.425661.156PO

10.2. Ceudemenbcmeo O npuemMke u 2apaHmulHble obsi3amesnibcmea

CKAY-01 3aBoackoii Ne COOTBETCTBYET TEXHUYECKUM yCIOBUAM
CAKW.425513.151TY u npu3HaH rogHbIM K SKCIUTyaTal1y.

Cpok rapaHTuy UCUHUCIISAETCS C 200 .

[Iposepky npoussen npeacrasuresb OO0 «Curma-NUCy»
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