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Coun (862)225-72-31
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Via (347)229-48-12
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Hacrosiee pykoBoacTtBo mo 3kcrutyarainuu (PD) mpenHazHadyeHo AJisi ONMMCAHUS
IPUMEHEHMs OJI0Ka PEryJIMpPOBaHUS, U3TOTOBJIEHHOIO B TPEXKAHAJIBHOM HCIOJHEHUU (B
nansHeimem — bP10-3 niau 6510K), 03HaKOMIIEHHUSI C €r0 KOHCTPYKLUEN, U3YUEHUS TPaBUI
IKCIUTyaTalMy (MCIIOJIb30BAHUS 110 Ha3HAUYEHUIO, TEXHUYECKOTO 00CIIy)KMUBaHUsI, TEKYILIE-
IO PEMOHTA U TPAHCIIOPTUPOBAHUSA).

1 Onucanue u paéora 0J10ka
1.1 Ha3znavenue

1.1.1 bnok nmpuMmeHsieTcsl KaK MHOTOKAHAJbHBIA ABTOHOMHBIM WJIA YIIPABIISIEMBIN
aBTOMATHYECKHUI PETYJATOP B ABTOMATU3MPOBAHHBIX CUCTEMAaX YNPABIEHUS TEXHOJIOTH-
YECKUMHU IMPOoLIeCCaMU B TEIVIOPHEPTETUKE U JPYTUX OTPACISIX MPOMBIIIJIEHHOCTH.

1.1.2 brok uMeeT UMITYyJIbCHbIE BBIXOAHBIE CUTHAJBI U MpeHa3HaueH A GopMmu-
poBanus 11, [I1 3ak0HOB perynupoBaHus U yIPABICHHS PETYIUPYIOIMMU OpPraHaMu I0-
CPEACTBOM BJIEKTPUYECKUX UCTIOJHUTENBHBIX MEXAHU3MOB ITOCTOSSHHOW CKOPOCTH.

JlanHoe uicniosTHeHne 0J10Ka peann3yeT 3 He3aBUCUMBIX KaHAJIa PETYIMPOBAHMS.

1.1.3 YcnoBus 3kcrutyaranuu:

- TeMIepaTypa oKpyKaromero Bo3ayxa ot 5°C 1o 50°C;

- OTHOCHUTEJIbHAS BIAXKHOCTH Bo3ayxa 10 80% nipu 350C;

- BUOpamms ¢ yactotout oT 5 110 25 ' ¢ ammmutymoi 1o 0,1 mwm;

- BHELIHHUE MOCTOAHHBIE WK nepemeHHble (50 ') MarHuTHBIE TTOJIST HATPSKEHHO-
cthio 10 400 A/Mm;

- atrmocdepHoe nasierue ot 84,0 no 106,7 kIla (ot 630 go 800 MM pT.CT.);

- BeIcOoTa HaJ ypoBHEeM Mopsi 10 1000 m;

- TIOMEILEHUE 3aKPBITOE OTaIIuBaeMoe 0e3 HEeMOCPEACTBEHHOIO BO3/ICUCTBUS COJI-
HEYHBIX JIy4eHd, OCaJKOB, BETpa, MECKa, MbUIM, HE B3PHIBOOMACHOE U HE COJIEpXkallee B
BO3/IyX€ IIPUMECEMN arpeCCUBHBIX BEILIECTB.

1.1.4 Biok cOOTBETCTBYET KIMMaTH4YeCKOMY HcnoiaHeHuto Y XJI kateropuu pasme-
menns 4.2 mo TOCT 15150-69, Ho ms paGoTs! ipu Temmnepatype ot 5 °C 10 50 °C.

1.2 Texnuueckne XapaKTepuCTUKH

1.2.1 O0Oo3HaueHue BXOJOB, BHJ BXOJHBIX CHUTHAJIOB, OMAIIA30H UX U3MEHEHUS U
napameTpbl BXOJHBIX IENel M0 KaKI0MYy KaHaly peryJUpoBaHUs MPUBEICHbI B TaOJIuULIE
1.1.

1.2.2 O603HaYeHUE BBIXOJI0B, BUJ] BEIXOJIHBIX CUTHAJIOB, AMANa30H UX U3MEHEHUS U
napameTphl Ieneld Harpy3KH 1Mo KaKI0My KaHAIly peryJupoBaHUs MPHUBEACHBI B TAOIHUIIE
1.2.

1.2.3 HymMmepaiusi KOHTaKTOB Pa3beMOB OJI0Ka Il BXOJIHBIX U BBIXOJHBIX CUTHAJIOB
MpUBE/ICHA B IPUJIOKEHUH A.
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B PYYHOM pPEKHUME

Tumn, Bug Jnamazon [TapameTpsl
Haznauenue HanmenoBanue .
CHUTHaJja M3MCHCHUS | BXOJHBIX ICTICH
Perynupyewmsiiit na- |Bxon 1
pametp (0-100)% (0-5)MA,
JlonmoTHUTEIbHBIN Bxon 2 . (0-20)mA,
AHaJIOTOBBIH,
curgai 1 (0-100)% . (4-20)mMA
- IIOCTOSIHHBIN R, =100 Om
JlonmoTHUTEIbHBIN Bxon 3 ToK* (ne3zasucumo
curaai 2 (0-100)% OJ151 KAAHCO020
ITonoxxeane UM Bxon 4 6x00Q)
(0-100)%
HMCTAHI[MOHHOE 3a- HCKPETHBIMN
A H Pexxum ABT. %[ ¢ pve ’
JIaHUE aBTOMaTH4Ye- CyXOM KOH-
" KpatkoBpe-
CKOTO peKnMa TakT" nuim Oec-
JIMcTaHIIMOHHOE 3a- KOHTAKTHBIN MEHHOE 3-
Pexum PYU. " MBIKAHUE
JTAaHUE PYYHOTO pe- KITFOY ¢ "00IuM Harpy3ouHas
JKuMa MHUHYCOM" CIIOCOOHOCTH
JlucTaHIIMOHHOE KOHTaKTa oT 3
yIpaBJICHHE Ynpasienue 10 10 MA nipu
"bonbme" ("B") BOJIBIIE HaNpPsIKEHUU 10
B HOM pPEXKUME 30B
pya P TO XKe 3aMbIKaHUE
JIncTaHIIMOHHOE
yIIpaBJICHUE VYnpasienue
"Menbiie" ("M") MEHBIIIE

*Bo3MokHa MocTaBKa 0JI0Ka ¢ BO3MOKHOCTbIO HEMOCPEICTBEHHOTO MOJIKJIIOUEHHS K He-
KOTOPBIM BXOJaM TEPMOCOIPOTUBICHUI WM PE3UCTUBHBIX JATYMKOB MOJOKEHUS (10
2kOM) 11O TPEXIMPOBOJTHOM CXEME.

Tabauma 1.2

Tum, Bun Junamna3on [TapameTpsl BbI-
Haznauenue HaumenoBanue .
CUTHAaJja MU3MEHCHMUS XOJHBIX LIeNen
Iutanue [TBP-2M u |ITutanune UM |ITepemennoe | 220B_;sq, % [ =sA
BCIIT nanpsokenue | (50+£1)I'n Hmaxt
HUctounuk nuranusa |lluranue [ToctosiHHOE
. (24+3)B L max=180MA
BHEIIHUX YCTPOMCTB |IAaTYUKOB HaInpsHKEHUE ’
Brixon "boabmie"

e Brixon . . .
("B") ynpaBnenus EOJIBILE Juckpertssiit, |Jlornueckuid, |[IocTOsHHBIN TOK
M uepes [1bP COCTOSIHUE KJIIOY: no 400MA, Ha-
Brixon "Menbiie" BLIXO O0eckoHTakT- |0-pa3oOMKHYT, |[IpsHKEHUE HE 00-
("M") ynpaBneHus . HOro Kiroua | 1-3amkHyT  |11ee 60 B

MEHBIIIE
M yepes [16P
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1.2.4 brok o0ecrneunBaeT MHINKAILIMIO B KAXIOM KaHaJle pEeryJIupOBaHUs:

— 3HaYEHUs ONEPATUBHO YCTAHABIMBAEMOTO 3a/IaHUS;

— 3HaYEHU CUTHAJIOB TPEX BXOJHBIX IAPAMETPOB;

— TI0JIOKEHUSI UCTIOTHUTEIBHOTO MeXaHu3Ma (IpU HAJIMYUHU JAaTYUKA MTOJIOXKEHHU);

— OTKJIOHEHHSI MapaMeTpa OT 3aJaHus;

— pexxum ynpasiienusa UM ("pyunoit"/"aBromaTuueckuii”);

— Hanmuus curHanoB "boinbme"/"Mensine", GopMUPYEMBIX PEryIsTOPOM;

— HaJW4us yIpaBJsonux curiaioB "bonbiie"/"Mensble" Ha Bbxoje 0J10Ka.

1.2.5 bnok obecrnieunBaeT B KaXJIOM KaHaJ€ CIEAYIOLIME AHana3oHbl HACTPOWKH
napamMeTpoOB PEryJUpPOBaHUs, COXPAHAEMbIX B JHEPrOHE3aBUCUMOM NaMsATH OJI0Ka:

— 3amanus peryiaupoBanusi oT 0% no 100% ot nuamna3zoHa W3MEHEHUS BXOJHOTO
CUTHAJIA;

— BHYTpeHHero cMmemenus 3aaanus ot munyc 100% no 100% ot auanazoHa u3me-
HEHUS BXOJHOTO CUTHAJIA;

— 30HbI HeuyBcTBUTENBHOCTU OT 0,1% 10 10% oT nuana3zoHa U3MEHEHUsI BXOJHOTO
CUTHAJIA;

— K03 (ULIHUEHTOB MacHITaOMPOBAHHS BXOIHBIX curHanoB oT mMunyc 100% no
100%;

— k03 purmenta nepeaaun odbpatHoi cBsasu ot 0,5 no 10;

— k03¢ puIIMEeHTa MUHUMAJILHOTO BPEMEHH UHTErpaibHOro umnyibsca ot 0,1 1o 1c;

— nocTosiHHOM BpeMeHu aemmnduposanus ot 0,1 go 10c¢;

— MOCTOSIHHOM BpeMeHu uHTerpupoBanus ot 1 1o 200c.

1.2.6 Bnok obOecrnieunBaeT BO3MOXHOCTh ONEPATUBHOIO M3MEHEHUSI YCTABOK 3aja-
HUU PETyISITOPOB, @ KOPPEKIUS OCTAIBHBIX MapaAMETPOB 3aIMILAETCS MAPOJIEM.

1.2.7 Bbnok oOecrnedynBaeT BO3MOXXHOCTh PYYHOI'O JUCTAHUHOHHOIO YIPABICHHS
UCITOJIHUTEJIbHBIMUA MEXaHU3MaMU B KaXKJIOM KaHaJle PEryJIUPOBAHMUS.

1.2.8 BbpixogHble CUTHaIbl OJI0KAa AMCKPETHBIE - COCTOSIHME M30JMPOBAaHHBIX Oec-
KOHTaKTHBIX (ONTOTPAH3UCTOPHBIX) KIIIOUEH, NI KOMMYTAIMHU LENel YNpaBlIeHUs HC-
MOJIHUTENBHBIMU MEXaHU3MAaMH PETyJIUPYIOIIUX OPraHOB 4epe3 peBEepCHUBHBbIE OECKOH-
TaKTHbIE MTyCKATEJIM, YCTAHABIMBAEMbIE B CUCTEMY aBTOMAaTH3allMM HA KaXIbIA KaHaJ pe-
TyJIUPOBAHMUSL.

1.2.9 DnekTpuueckoe muTaHue OJI0Ka OCYHIECTBISETCS OT CETH MEPEMEHHOI0 O/I-
Ho(azHoro Toka HanpspkeHuem 220 B ¢ otknonenusmu ot munyc 15 % no mumoc 10 % u
yactortoit (50+1) I'.

1.2.10 MouHocTh, oTpedisgemast caMuM 010koM (6€3 ydeTa nmuTanus 0AHO(a3HBIX
UCITOJIHUTENIbHBIX MEXaHU3MOB, KOMMYTUPYEMOTO BBIKJIIOUATENIMHU OJIOKa JUIsl KaKJI0TO
kaHaja) — He 6oaee 50 BA.

1.2.11 I'abapuTtHbIe 1 YCTAaHOBOUYHBIC pa3Mephl OJI0Ka MpUBEICHbI Ha pucyHKe b.1.

1.2.12 Macca 6510ka — He 6omee 15 kr.

I1 puMCcUYaHUC— H3roroBurens MOXKET MMPOU3BOJAUTL 3aMCHY KOMINICKTYHOIINUX U3IC-
auil 0e3 BHECEHMsI U3MEHEHUI B laHHOE PO (1pu 3TOM HE JOIMYCKAeTCsl YXyALIEHUE XapaKTepH-
CTHK OJI0Ka).
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1.3 CoctaB

1.3.1 biiok coiepKUT CAeayOIE OCHOBHBIE Y3JIbl U DJIEMEHTHI:

— METAJUTMYECKU KOopmyc (LIUTOK) HABECHOTO UCIOJHEHUS, OJHOCTOPOHHETO 00-
CIIy’KUBaHU;

— MOZYJIb MUKPOIIPOLIECCOPHOTO IMPOrPAMMHUPYEMOTI0 JIOTUYECKOTO KOHTPOJIIEPA;

— MOZYJIb TUCKPETHOTO BBOAA-BBIBOJA;

— MOZyJIM aHAJIOTOBOTO BBOJA;

— MOZYJIb UICTOYHHMKA NMUTaHUS;

— rpaduYecKyIo MaHeb OnepaTopa;

— UHJIUKATOPHBIE U KOMMYTAIIMOHHBIE JJIEMEHTHI, PA3bEMHBIE COCTUHUTENH.

1.3.2 C 6710KOM TIOCTABJISIFOTCS MPUHAJIC)KHOCTH U 3aTIACHBIE YaCTH, HEOOXOIUMBIS
JUTSl TEXHUYECKOT0 00CITY)KMBaHUS M 3aMEHbI B TE€UYEHUE TapaHTUHHOTO CpOKa dKCIUTyaTa-
un (oguHouHbIA KoMIiekT 3UIIT). KommiekTHOCTs mocTaBky OJioKa mpuBEAcHA B Tac-
nopte CHIIN.421413.020 IIC.

1.3.3 JIns peMOHTa B TeUEHUE BCEro Mepuoja dKCIUlyaTaluu OjoKa Mmocie rapaH-
TUWHOTO CPOKa MPEAYCMOTPEH PEMOHTHBIA KOMIUIEKT 3aM4acTeil, KOTOPbIA U3roTaBInBa-
€TCS M IOCTABIAETCA IO OTAEIBHOMY 3aKka3dy. B 3aBHCMMOCTM OT 3aka3a, OH MOXET CO-
nepxkarb ofuHOYHbIN KoMmIuiekT 3UII, TpeObyeMble 3anporpaMMHUpPOBAHHbIE UM CKOH(U-
TypupoBaHHbIC (DYHKIIMOHAIBHBIE MOYJN, OJIOK MATAHUS, MHANKATOPHI 1 KOMMYTAI[MOH-
HBIE DJIEMEHTHI (KHOIIKHU, BBIKJIIFOYATEIHN, PA3bEMBI U T.I1.).

1.4 YcrpoiicTBo u padora

1.4.1 Koncrpykuusi

byioK BBINIOTHEH B METAUIMYECKOM IIMTKE HABECHOI'O HCMOJHEHHUS CO CTEIECHBIO
3amuThl [P54, KOHCTPYKTHMB KOTOPOTO NPEAYCMOTPEH Uil MOHTa)Xa HAa BEPTUKAJIbHOU
IJIOCKOM MOBEpXHOCTH. [IIMTOK cocTOMT M3 pamel KOpmyca, IMOBOPOTHOM 3alUpacMoun
JBEPIbI C JIMIIEBOM CTOPOHBI M 3aJHel maHenu. J[Bepia mnpeacrtaBisieT co0oil MmaHelnb C
YCTAHOBJIEHHBIMU 3JIEMEHTAMU OPTaHOB ONEPATUBHOIO YIIPABJIICHUS W WHJHMKALMA U HA-
HECEHHbIMU 0003HAYEHUSIMU ATUX OpraHoB. OCHOBHBIM CPEJICTBOM BU3yaJlbHOW WMHJIMKA-
Uy OJI0Ka SBISIETCS TpadudecKkas maHelb oneparopa, BCTpoeHHas B 1Bepiry. Ha HikHeM
TOPLE paMbl YCTAHOBJIEHBI PA3bEMHBIE COCIMHUTENM U JIEpKATENN IJIABKUX BCTaBOK. Ha
3anHen naHenu 3akperuieHsl DIN-pelikn Ha KOTOpBIX pasMelleHbl MOAYJIb MPOIPAMMU-
pyemoro gorudeckoro kontposuiepa (IIJIK), moaynp AMCKPETHOTrO BBOJIAa-BbIBOJAA
(M/IBB), momxymu ananorosoro BBoaa (MBAS), Mogyns 6moka mutanus (bIT). Kommnek-
TYIOLLIUE MOAYJU U DJIEMEHThl COEAUHEHBI POMAPKUPOBAHHBIM MTPOBOJHBIM MOHTAXOM,
YJIOKEHHBIM B IPUKPEIUICHHBIE K 3aHEN MMaHENIH U IBEPIE KOpooa.

CereBoe nMuTaHME MOCTYMAET HA MOAYJIHM Oyioka ¢ pazbemMa XP1 uepe3 BbIKIIOYa-
T€JIb, YCTAHOBJICHHBIN HA JIBEPLIE U NIPEAOXPAHUTEND, YCTAHOBIICHHBIA HA paMe KOpIyca.

Ha 3anHell maHenu muTKa MMEIOTCA OTBEPCTHUS [JI HABECHOTO BEPTUKAIBHOTO
KperuieHus 6moka. Kpome Toro, mpeaycMOTpeH MOHTaXK OJioKa MpU MOMOIIU JOTMOJIHU-
TEJIbHO MOCTABJISAEMbIX MPOYIINH, YCTAHABIMBAEMbBIX B IITATHBIE KPEIEKHBIE OTBEPCTUS
0JI0Ka.

JlomyckaeTcsi KOMIIOHOBKA OJI0Ka B KOPITYCE C OTKPBIBAHUEM JIBEPIIbI BIEBO.
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1.4.2 Opransl ynpapJjieHHsl, CHTHAJIM3AIlUM U HACTPOMKH

1.4.2.1 Oprassl ynpaBJIeHHs U CUTHAJIM3ALMU UMEIOT CIEAYIOIIEE Ha3HAUCHHE:

— oBOpOTHBIN BeIKIOUaTeNb "CETB" — BkitoueHre nutanus 0J10Ka;

— MIOBOPOTHBIE BhIKJIIOUaTEN nuTanusi UM 4eThipex KaHalloB peryJupOBaHUS;

— MaHeb onepaTopa — JJi1 MHAUKAIMY TeKYIUX CUTHAJIOB U PEKMMOB KaHAJIOB pe-
TYJIUPOBAHUS, a TAKXKE IJIS1 OTOOPAKEHUS U KOPPEKLMY 3HAUCHUN 33/1aBa€MbIX HACTPOEU-
HBIX [1TAPaMETPOB PETYIATOPOB, U3MEHAEMBIX B X0JI€ HAA/IKH;

— xHonku "MEHBIIE" u "BOJIBIIE" — cOOTBETCTBYIOLIEE YIPABICHUE PETYJIH-
PYIOIIMM OPraHOM B PYYHOM JHMCTAHIIMOHHOM PEXHUME JJIsl KaHalla peryJupoBaHus, OTO-
Opa’K€HHOI'0 B JaHHBIA MOMEHT Ha KpaHe NaHEIU Oleparopa.

1.4.2.2 Tlocne BKJIIOYEHUS MUTAaHUS HA DKPaHE MaHEIH 0TOOpakaeTcsl CIIUCOK TPex
KAHAJIOB PETYJIHPOBAHMS:

— 1 — perynarop pa3pexeHus;

— 2 — perysATop TOIUINBA;

— 3 — perynarop Bo3ayXxa;

Brei6op Tpebyemoro kaHajga MpOM3BOAMUTCS Ha)KaTHEM COOTBETCTBYIOLIEH IH(PO-
BOIl KJIaBUIIIM Ha MaHEIW WU mepebopoM 3kpaHoB kimaBumamu "v"' u "A". 13 skpaHoB
OTOOpaXeHUs! COCTOSIHUI PETYJIATOPOB MOKHO BEPHYTHCS Ha 3KPAH CO CIUCKOM PEryIis-
TOpoB HaxkatueMm knasuu "ESC".

1.4.2.3 IlepexntoueHre PEKUWMOB BBIOPAHHOTO KaHajla BBIMIOJHSAETCS HaKaTHEM
1M (POBBIX KIABUII HA TTAHEIH:

—"0" — py4yHOM TUCTAHIIMOHHBIA PEXKUM;

—"7" — aBTOMAaTUYECKUN PEIKUM.

VYnpapieHrue peryivpyromyuM OpraHoM BBIOPAHHOTO KaHala B PYYHOM JAMCTaHLU-
OHHOM PEXUME TAKKE MOXKHO IMPOU3BECTH C MAHENIH ONlepaTopa KiaBuIIaMu "<<" u ">>".

1.4.2.4 OnepatuBHOE M3MEHEHHME YCTaBKHU 3aJlaHUsl BBIOPAHHOTO PEryJysaTopa mpo-
U3BOJIUTCS C DKPaHa, COAEPIKAILIEro BEJIMUMHY 33JlaHHs JAHHOIO KaHalla Ha)KaTUEM KJa-
Bumn "SET" u ganpHelmuM HaOopoM 3HaueHHs UGPOBBIMU KJIABUIIIAMU C YYETOM pac-
MOJIOKEHUS JECATUYHON TOUYKM MpeacTaBieHus uucia. [loarBepxaeHrne BBoIa OCYLIECT-
BIsieTcs kiaapuien "ENT".

1.4.2.5 B otnuune oT 3HaYEHUI yCTaBOK 3aJlaHU PEryJsITOPOB, AJsl pa30JI0KHUPOB-
KM M3MEHEHHsI HACTPOEYHBIX MapaMETPOB PEryJISATOPOB HEOOXOIUMO MPEABAPUTEIHHO
BBECTHU MAapOJib, a MPOCMOTP JACUCTBYIOUINX 3HAUCHUN MapamMeTpoB BO3MOXKEH 0e3 BBOJA
napoJIs.

JUIsl KOpPEKTUPOBKHU WJIM ITPOCMOTPA HACTPOEUHBIX [MAPAMETPOB PETYJIATOPOB Clie-
JyeT MEepelTH Ha BTOPOH IKpaH OTOOpa)KEHUsI 3HAYCHHI CUTHAJIOB, OTHOCSIIMXCS K BbI-
OpaHHOMY PETyJISITOpPY, U MPOU3BECTH C HErO0 NEPEXOJ Ha IMEpPBbIM SKpaH MapaMeTPOB
JTAHHOTO PETYJSATOpa TaKke HaxartreM kinasuiu "SET".

3aTeM ciienyeT BhIOpaTh SKpaH ¢ TpeOyeMbIM MapaMeTpoM HaKATHUSMU KJIaBuIl "v"
u "A". Ilpu pazpenieHuu onepanuy U3MEHEHUsI 3HAUCHUS, aKTUBU3ALUS KOPPEKTUPOBKU
WIM [IEpEMELIEHUE Kypcopa MEXy apaMeTpamMu Ha SKpaHe TAKXKE MPOU3BOJUTCSA HaXa-
tuem kiauin "SET". Tpebyemoe 3HaueHne BBOIUTCS IU(PPOBBIMU KIIABUIIIAMHU U TIO-
TBepkIaeTcs Haxatuem kinauiu "ENT".

CKOppEeKTHUPOBAHHbIC 3HAYEHHUS 3aMKMCHIBAIOTCA B JHEPrOHE3aBUCHUMYIO MaMSITh
KOHTPOJIJIEPA U COXPAHSIOTCS MPH BBIKIIOUEHHOM MTUTAHUU OJI0Ka.
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1.4.2.6 BBoa maponst uHMuuupyercs HaxatueM kinasuid "SET" npu mHaukanuu
Ha IMaHeJM SKpaHa Co CIHUCKOM peryisTopoB. [locne atoro BeiOMpaeTcs myHKT MeHto "OT-
KPBITh TOCTYN' ¥ KJIaBUIIIAMHU CO CTpeskamu (0e3 mpuMeHEeHHs MUGPOBBIX KIABUII) BBO-
JUTCSL KOJI Mapouist (IMpY 3TOM KJIaBHIIAaMH "<<" ¥ ">>" MPOU3BOAUTCS MEpEMELIEHUE KYP-
copa mo paspsijiaMm Koja, a kinaBuimamu "V u "A" 3amaercs nudpa B ycTaHaBIMBAEMOM
paszpsne). BBoa kona noarsepxkaaeTcss Haxatvem kiaBumu "ENT".

[Tpumeyanue - Koanapons mponuceiBaeTcs pu KOHQUTYPUPOBAHUH MTAHEH Oliepa-
topa UI1320 u He MOXeT ObITh ONEpaTHBHO M3MEHEH 0e3 IepernporpaMMupoBanus nanenu. [pu
W3TOTOBJICHUH OJIOKA B MaHENb YCTaHABIMBaeTcs ko "321".

[Tocne TpeOyemoli KOppEeKIUHU MapamMeTpoB CIEIyeT 3abJOKMPOBATh JajibHeIiee
M3MEHEHHUE, UCTIOJIb3Ys MMYHKT MEHIO "3aKpbITh JOCTYII".

[Tocne OTKAIOYEHHS] U TOCIEAYIOUIEr0 BKJIIOYEHMS MHUTAHUS NaHENIu (Harmpumep,
BhIKJIFOUYaTesieM nutanus 0joka "CETD") npoucxoauT aBToMaTUYECKOE 3aKPhITUE JOCTY-
na (To ecTh /Ui AaJIbHEHIIeH KOPPEKIMU apaMeTpoB TpeOyeTcsl MOBTOPHBIM BBOJ Mapo-
).

1.4.2.7 HaznaueHue napaMeTpoB PEryJsiTOPOB, MOJIEKAIIMX KOPPEKTUPOBKE, MPHU-
BeneHo B 1.4.4 u 2.4.

1.4.2.8 BeixiatoyaTenyu NUTaHUS KaHAJIOB PErYJIMPOBAHUS MOJKIIOYAIOT CETEBOE Ha-
npsbkeHue nutanus 0soka ~220B, 3anuTeiBarolee, THAMBUYAIBHO IS KaXKI0ro KaHaja,
nyckartenu OeckoHTakTHble peBepcuBHble (IIBP) cooTrBercTByromux omgHodazueix MM
pEeryaupyromux opraHoB u 0yoku curHaiauzaropos nojoxenus (bCIIT), a Takke mMoxer
OBITh HCIIOIB30BAHO [IJISI TOAKIIOUEHUS BHENTHUX OJIOKOB MHUTAHUS JOTOJHUTEIHHBIX
JTATYMKOB JAaHHOrO kaHana. [Ipu ucnonszoBanuu tpexdazubix UM perynupyroommx opra-
HOB 3TO HAIPSKEHUE UCIOIB3YETCS ISl BKIFOYEHUS! MAarHUTHOTO IyCKATEs, MOAA0LIErO
(da3Hble HaNps>KEHUs Ha BXOJbI puMeHsiemoro tpexdasznoro [1bP.

Kpome Toro, mpu BKITIOUEHNH KaHaia OJIOK BHICTABJISIET HANPSKECHUE MUTAHUS CO-
OTBETCTBYIOLIEr0 AaTyuka =24B OT BHYTpPEHHEro HMCTOYHHKA, KOTOPOE OJHOBPEMEHHO
UCITOJIb3YETCS 111 MHAMKAIMU BKIIFOUEHHOTO COCTOSIHUS TAaHHOTO KaHaa.

[Tocne oTKIIIOYEHUS KaHalla CHUMAIOTCSI YKa3aHHBIE BBIXOJIHbIE HAMPSKEHUS OJ0Ka
JUTsL 3TOTO KaHajia: HEMOCPEACTBEHHO BBHIKIIOUaTeeM — cuiioBoe mutanue ~220B (06a
MOJII0Ca), a Yepe3 pese — nuraHue aatyuka =24B (MoJ0XUTENbHBIA MOTEHIINAN), TACHET
MHANKATOP BKJIIOUEHHUS JTAHHOTO KaHaja U OJIOK mepecTtaeT popMUpOBaTh PETyIHUPYIONINE
curHaiel ynpasiaeHus [1bP.

[Tocne BkIIIOUEHUS KaHala JAaHHBIM KaHAJl MPUHYJIUTEIBHO MEPEXOJHUT B PEXKUM
PYYHOro (IMCTAaHUMOHHOTO) YIPAaBJIEHUS, HE3aBUCUMO OT PEXUMA B KOTOPOM OH Haxo-
IWIICs 10 OTKIItoueHHs. Kpome Toro, 0JIOK KOHTPOJIMPYET B KaKJIOM KaHaje HaJu4ue TO-
KOBOI'0 CHUTHAJIAa PETYJHUPYEMOTO mapaMmeTrpa (IpHU UCMOoJib30BaHUM curHaia 4..20MA) u
IIPU OTCYTCTBHM YKa3aHHOT'O CUT'HAJIA TAK K€ MPOU3BOJUT ABTOMATUYECKUI IEPEBOJ 3TO-
ro KaHajla B PeKUM PYYHOTO (JUCTaHIIMOHHOTO) YIIPABJICHHUS.
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1.4.3 CTtpykTypHas cxema 0Ji0Ka

1.4.3.1 CtpykTypHasi cxema 00Ka 0TOOpakaeT COCTaB OCHOBHBIX MOYJIEH U dJie-
MEHTOB 0JioKa, UHTEep(DENCHBIE CBSI3U MEXKAY MOAYISIMU M CTPYKTYpYy MHUTAHUS COCTaB-
JISIFOIIUX KOMITIOHEHTOB.

Cxema npuBeieHa Ha pucyHke 1.1 U conepkut:

- MOZYJIb IPOTPAMMUPYEMOTO Jorudeckoro konrpoiuepa (1IJIK) D1;

- MOZYJIb AUCKpeTHOro BBOoAa-BbhiBOAA (M/IBB) Ul;

- Mmoaynu aHanorosoro Beoja (MBAS) A1-Ul...A3-Ul;

- moaynb O6soka nutanus (bIT) G1;

- rpaduueckyto nanens oneparopa HG1;

- LIENb MATAHUS MOJYJIEN yepe3 BoIkiovaTens S1 u nnaBkyro BeraBky FUT;

- Boikiroyatenu Al-S1...A3-S1 u nnaBkue BctaBku A1-FU1...A3-FU1 nurtanus uc-
MOJTHUTEIbHBIX MEXaHU3MOB KaHAJIOB PETYJIMPOBAHUS;

- MOEpeKIYaTeId PEeXUMOB "AUCTAaHUMOHHBIN'/"pyuHoi"/"aBTOMaTHUECKUNA"
A1-S2...A3-S2;

- kHonku ynpasieHus: "Oonbiie"/"menbiie" Al-SB1, A1-SB2, A2-SB1, A2-SB2,
A3-SBI1, A3-SB2.

1.4.3.2 Buemnue 11 610Ka BXOJHBIE M BBIXOJHBIC LEMU AUCKPETHBIX U aHAJIOIO-
BbIX CUTHAIOB ¢ pazbeMoB XP1...XP3 pa3poasatcs no Bxoaam u BeixoaaM IJIK, a takxe
monyneir M/IBB u MBAS, BeImonHsIOMMX (YHKIIMH B3aUMHOTO MpPeoOpa3oBaHUs MOI-
KJIFOUEHHBIX AJIEKTPUYECKUX CUTHAJIOB U MepeaBaeMoro no uurepdeiicy mudpoBoro xo-
na.

1.4.3.3 IIJIK nipou3BoaMT HMKIMYECKUM omnpoc moayierd M/BB u MBAS mno no-
cienoBatensHoMy uHTepdeiicy RS-485 ¢ ucnonszoBanuem nporokona Modbus RTU. B
xozie 3Toro oomena, IIJIK cuutbiBaeT cOCTOSIHMSI BXOJHBIX JUCKPETHBIX U aHAJOTOBBIX
CUTHAJIOB M BBICTaBIAECT uepe3 OeckoHTakTHble kiatoun MJIBB-K BbixoaHble CHrHAIbI
YIPaBJIECHUS UCITOTHUTEIbHBIMA MEXaHU3MAaMH PETYJIHPYIOLINX OPraHOB.

1.4.3.4 T'padmueckas manens onepartopa moakmouena kK [1IJIK mo mocnemoBarens-
HoMy uHTepdeicy RS-232 u, takxke ¢ ucnonbzoBanueM npotokona Modbus RTU, nmomy-
4aeT 0ToOpakaeMylo Ha dKpaHe WH(POPMAIIUIO O TeKYIIUX CUTHAJaX U PEKUMax KaHAJIOB
perynupoBanus win nepeaaet B [IJIK n3MensieMble B X0Ji€ HalNaAKA 3HAYEHUSI HACTPOEY-
HBIX [IapaMEeTPOB PETYIATOPOB, COXPAHSIEMBIE 3aTEM B dHEpronesasucumon namstu 1JIK.

1.4.3.5 bnok nutaHusi obecriedYuBaeT CTAOMIM3UPOBAHHOE TMOCTOSHHOE HAaIpsDKe-
Hue 24 B 15 nUuTaHus MaHeNH oneparopa.
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Pucynoxk 1.1 - CtpyktypHas cxema 6Jioka perynupoBanust bP10-3
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1.4.4 ®dynknuoHa bHasA cXeMa KaHaJa peryJiupoBaHusi

1.4.4.1 ®yHKkuMOHANIBHAS CBA3b MEXK/Y BXOJHBIMU CHUTHAJaMU Ka)J0ro KaHalla pe-
I'yJIMpOBaHUs OJIOKA M TOJOKEHUEM BBIXOJHOTO OpraHa HCIOJHHUTEIBHOTO MEXaHU3Ma
UMEET BU/L:

1
y-Y = K, [(x-X) + 1/, Jo (x-X)dt] (1.1)
K,=1000,,/T,, x=(1-€"™®) Yo, " x;

rJe: Yy — TeKylllee 3Ha4€HHE BbIXOIHOTO CUTHANA;

Y — HavaJlbHOE 3HAYEHHUE BBIXOJHOTO CUTHAJIA;

Xj — TEKYIIUE 3HAYECHUSI BXOJHBIX CUTHAJIOB;

X — 3ajaHue;

t — TeKyIIeC 3HaYCHUEC BPEMCHU,;

o; — K03 (HULHEHT MacIITaOUPOBAHUS 110 BXOY i;

K, — ko3¢ duimeHT nponopryuoHagIbHOCTH PETYIISITOPA;

O, — KO3 PUIUEHT nepeaadyu KaHana peryJIupoBaHus;

T, — Bpems 100% X012 UCTIOTHUTEIBHOTO MEXaHU3MA;

Ty — MOCTOSIHHAS BpeMEHU JeMITI(UPOBAHMUS;

Ty — IOCTOSIHHASI BpDEMEHU UHTETPUPOBAHUS.

Bxo/iHbIe ¥ BBIXOJIHBIE CUTHAJIbI BBIPAKEHBI B MPOIEHTAX OT JUara3oHa UX U3Me-
HeHuil. CBsI3b MEXKY X U X; JJaHa JUIsl CKauKOOOpa3HOTO U3MEHEHUS X;.

1.4.4.2 ®OyHkimoHalIbHAA CXE€Ma KaHaja pEeryJupoOBaHUS MPUBEJICHA HA PUCYHKE
1.2, rme:
— 1, 2, 3 — npeoOpazoBareny BXOJAHBIX CUTHAJIIOB U OpPraHbl MacIITAOMpPOBaHHUS
O...00;
— 4,5 —y3en yCTaHOBKY BEJIMYMHBI 3a/1aHUS;

-6 — y3€JI YCTAaHOBKH CMEILEHHsI BHYTpEeHHETO 3a1anus Cwm;

-7 — BXOJIHOM CyMMAaTop;

-8 — nemndep;

-9 — BBIOOp MHIAUIIUPYEMBIX CUTHAJIOB;

— 10 — uHIUKALMS CUTHAJIOB;

— 11— cymmarop ¢hopMupoBaTelns 3aKOHA PETYIUPOBAHHUS;

— 12 — Tpexmo3uLUHOHHBIN HYJb-OpTraH;

— 13— y3en yCTaHOBKH 30HBI HEUYBCTBUTEIBHOCTH A;

— 14  — uHEepUMOHHOE 3B€HO OTPULIATEIHHON OOpPATHON CBA3ZH Ty;

— 15 - y3en ycTaHOBKM JJIUTEIBHOCTH MHTETPAJIBbHOTO UMITYJIbCA ty;

— 16  —y3en yctaHOBKHM KO3 ullMeHTa nepeaadn o, (y3ea JIUTeTbHOCTH MPO-
MOPLMOHAJIBHOTO UMITYJIbCA);

— 17  — GeCKOHTaKTHBIE BBIXOJAHBIEC KIIIOUH;

— 18 — kommMmyTartop pexxkumoB perynupoBanug "ABT."/"PYU." (aBroMaTuyeckuii

WIM PYYHOI) U py4YHOTO yNpaBiIeHUs BBIXOAHbIMU curHaiamu "b" (Oonpme) u "M"
(MeHbIIIE).
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1.4.4.3 Curnan peryiupyeMoro mapamerpa, a Takke JAPYrue BXOJHbIE CHUTHAJIbI
(HampuMep, KOPPEKTUPYIOLIME UM BHELIHETO 3a/1aHus) [IEPEAAIOTCS Yepe3 npeodpazoBa-
TEJIM U opraHbl MaciitadbupoBanus 1, 2, 3 Ha Bxoabl cymmaTopa 7. [locnenuuii ocyiiect-
BJISIET alNre0panyeckoe CyMMHPOBAaHUE, YUYUTHIBAs COOTBETCTBYIOLIUM 3HAK, MOCTYIUB-
IIMX CUTHAJIOB C CHTHAJaMH BHYTPEHHErO 3aJaTdyuka U (POPMHUpPYET CUTHaAJl paccoriaco-
BaHUs €, KOTOPBIN mepenaetcs uepe3 aemndep 8 (mHepunonHoe RC-3BeHO ¢ perynupye-
MOM MOCTOSHHOW BpeMeHHu Tgy) Ha cymmarop (opMupoBaTess 3aKOHa peryaupoBanus 11.
BrixonHoi curnan cymmaropa 11 moctymaer Ha BXOJ HyJb-opraHa 12, MMEIOLEro pery-
JUPYEMYIO 30HY HEUyBCTBHUTENIbHOCTH A 13.

[Ipu BeIXOAHOM curHajie cymmaropa 11, mpeBblmaronieM mnopor cpaOaTbIBaHUS
HyJb-Oprana 12, mocnegHuil cpabatbiBaeT U nepeaaet GOpMUPYEMBIl CKauKO0Opa3HbIN
CUTHAJ yepe3 y3en 15 B 1enp nosokKUTeNIbHO 00paTHON CBSA3H, 3aAal0lIeH IUPUHY THC-
Tepe3uca HyJIb-OpraHa, u uepes y3en 16 B 1enb OTpUIAaTeNbHON 00paTHOM CBs3U (MHEP-
UOHHOE 3B€HO 14). BbIXoAHOW CUTrHaNl MHEPLIIMOHHOIO 3B€HA 14, MIIaBHO yBEJIUYMBASICh,
KOMIIEHCHPYET CUTHAJI paccoryiacoBanus Ha Bxoae cymmaropa 11. Kpome aroro, curnan ¢
BbIXOJa HYJIb-OpPraHa IOCTYNAeT Ha BXOJ OECKOHTAKTHBIX Kitouell 17, KoTopele uepe3
KOMMYyTaTop 18 3aMbIKalOT LENuM BHEUIHEH Harpy3kd. B 3aBUCHMOCTH OT MOJSPHOCTH
CUTHAJIa PaccorjacoBaHUs € Ha OJHOM M3 BbeIX0A0B "B" m "M" mosiBiasercs BBIXOIHOU
CUTHAJL

1.4.4.4 I'paduk pabOThI TPEXMO3UIIMOHHOTO HYJIb-OpraHa 12 mpuBe/ieH Ha PUCYHKE
1.3.

YBbIX

—GCc¢p | —Os 0 Cs Gecp Yex

A

Pucynok 1.3 — I'paduk paboThl TPEXMO3UIIMOHHOTO HYJIb-OpraHa

[Ipy mIaBHOM YMEHBIIEHWH BXOJAHOIO CUTHAJIa HyJib-oprana 12 no mopora otmyc-
KaHMS BBIXOJIHOE HAIPSHKEHUE HYJIb-OpraHa CKauKooOpa3HO M3MEHSETCA 10 HYyJs (MCXO/-
HOE COCTOSIHME). BXOIHOW CUTHaJl MHEPLHMOHHOIO 3BeHAa 14 HAuMHAET IUIABHO YMEHb-
11aThCs, BbI3bIBAs MNIABHOE BO3PACTAHUE CUTHAJIA HA BXOJIE HyJIb-OpraHa 12 1o nmopora ero
cpabaTbIBaHMsI, IPU KOTOPOM BBIXOJAHOW CUTHAN HYJIb-OpraHa CHOBa CKaukooOpa3HO yBe-
nuyuBaetcs. [Ipu coxpaHeHHH cUrHala paccorjacoOBAHUS LIUKII OBTOPSETCS, U HA BBIXO-
Jie KaHaja, COOTBETCTBYIOIEM HAIPAaBJICHUIO PAacCOTIACOBaHUs, (GOPMHUPYETCS MOCIET0-
BATEJIbBHOCTh HMMITYJIbCOB, JJIUTEIBHOCTh KOTOPBIX ONPEAENSAETCA CUTHAJIOM JIOMOJHHU-
TEJIbHOW MOJIOXUTEIbHON OOpaTHOM CBSI3M, MOCTYMAOUIUM 4epe3 y3ibel 16, 15 Ha Bxon
cymmaropa 11 u pacmumpsirolmuM 30Hy BO3Bpara HyJib-oprana 12. Bo BpeMs may3bl 3TOT
CUTHAJI OTCYTCTBYET.
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1.4.4.5 I'paduku paboOTHI KaHaa PETYJIMPOBAHUS MPU BKIOUYESHHOW 0OpaTHOM CBS-
3M U CKQYKOOOPA3HOM CHUTHAJIE PacCOTJIaCOBaHMS MPUBEACHBI Ha pUCYHKE 1.4.

JIMUTENBHOCTD NEPBOTO UMITYJIbCA t,; (IPOMOPUMOHAIBHAS YaCTh) 3aBUCUT OT BEJIU-
YUHBI PACCOTJIACOBAaHMS M KO3 (UIMECHTA Mepeladyu HHEPITMOHHOTO 3BEHA.

JIMUTENBHOCTD {; ¥ MEpUOJ cliefoBaHUs T, UMITyIbCOB (MHTETPaJbHAS YacCTh) OII-
PEIENSAIOTCA TOCTOSIHHOM BPEMEHHM MHTETPUPOBAHUS T, HHEPLUUOHHOIO 3BE€HA U BEJIUYH-
HOW PacCoOTJIaCOBaHMUSI.

MuHMManpHas JJIUTEIBHOCTh UHTETPAIBHOIO UMITYJIbCA, ONPEIEIAIoNas cTaTuyie-
CKYI0 TOYHOCTh CHCTEMBI PETYIUPOBaHUS, (HOPMUPYETCS NMPH MUHUMAIBLHBIX 3HAYEHUSIX
CUTHaJa pacCcorjlaCOBaHUs U YCTAHABIMBAETCS apaMeTpoM t, 15.

JInst kKoHTpost pabOThl KaHama, CUTHABI, (OPMHUPYEMbIE HYJIh-OPraHOM IO Ha-
npasienusM bOJIBIIE unu MEHBIIIE, a Takke cpabaTeiBaHHe BBIXOA0B 0J10Ka «Bbixon
b» nnn «Beixox M» oToOpaXkaroTcsl Ha TaHEIW B BUJE €AMHUIHBIX WHIUKATOPOB.

KommyTaTop 18 obecrieunBaer BO3MOKHOCTh (DOPMUPOBAHUS BBIXOAHBIX CUTHAIOB
"B" m "M" OT MECTHBIX KHOIIOK py4HOro ynpasieHus (curtaisl "b,", "M,") nnm BHew-
Hux curHanoB "b,;", "M," B pexxuMe pydyHOTro JUCTAHIIMOHHOTO YIIPABJICHUS.

Pexumsel paboter "ABT.", "PYU." kanana Takke MOTyT yCTaHABIUBATHCS WIH Me-
CTHBIMM KHONKamu ympabieHusa (curhansl "ABT.,", "PYU.,"), uiu BHEIHUMU OUCTaH-
nuoHHbIMU curHasiamu "ABT..", "PYU.,".

XBX
_—
Uoc t
i
OB
AB
Gcp
"t
Yebix (B, M)
t1 TM tn tu —t

Pucynok 1.4 — I'paduku paboThl KaHaa peryaupoBaHus
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1.5 MapkupoBKa 1 yIaKOBKAa

1.5.1 Ha Gnoxke kpenurcs Tabiaudka co CIeAyOIMMHI TaHHBIMHU:

- TOBApHBIN 3HAK MPEANPUATHS-U3TOTOBUTEIIS;

- HAaUMEHOBaHUe U 0003HaUYeHHUE OJI0Ka;

- 3HAYCHUE U YaCTOTa HAIIPSKEHUS MUTAHMS;

- HOMep 0JIOKa 10 CUCTEME HyMEpaIuu MPeaAnpUsITUsI-U3rOTOBUTEIIS;

- TOJ1 U3TOTOBJICHUS.

1.5.2 Ha TpaHCIOpTHON Tape HAHECEHbl 3HAKH, UMEIOIIME 3HaueHue: "XpymnKoe.
OctopoxHo", "bepeus otr Bnaru", "Bepx".

1.5.3 biok ynakoBaH B TPAaHCIIOPTHYIO Tapy — SIIIUK.

1.5.4 DxcrutyaTalliOHHAsE M TOBapOCOMPOBOIUTENbHASL JOKYMEHTAIUsI 00epHyTa B
BOJIOHETIPOHHUIIAEMYIO Oymary, BIIO>KEHa B 4€XOJI U3 MOJIUITHICHOBON TUICHKU C 3aBapeH-
HBIMU IIIBAMH U TIOMEIICHA B SIIHUK C OJIOKOM.
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2 UcnoJb30BaHHUeE IO HAZHAYECHUIO

2.1 Mepsbl 6e30macHOCTH

[NPEAJOCTEPEXEHHUE: UACTDH OTKPBITBIX KOHTAKTOB N BMHTOBBIX
KJIEMMHHKOB MOJIVJIEN U Y3JIOB, PASMEIIEHHBIX BHYTPU BJIOKA, ITPU
OKCIUTYATALIUN HAXOOUTCA 1104 CETEBBIM HAIIPAXXEHUEM, OITACHBIM
JULA )KM3HU YEJIOBEKA!

BHUMAHMUE: JIIOBBIE TTIOAKJIIOYEHUA K BJIIOKY U PABOTHBI 11O ET'O
TEXHUYECKOMY OBCIIY XMBAHUIO, YCTPAHEHUE JIE®EKTOB, 3AMEHA
MOJIYJIE U Y3JIOB JIOJIKHBI ITPOU3BOIUTHCS TOJIBKO TP OTKJIFOYEH-
HOM JJIEKTPOIIMTAHMU HA BBOJAE N OTKIIFOYEHHOM HAIIPSXXEHMUN UC-
TTOJTHUTEJIbHBIX YCTPOUCTB, KOMMYTHUPYEMBIX BJIOKOM!

2.1.1 Ha xopmyce 650ka umeercs OONT 3a3eMJICHHs, OTMEUEHHBINA 3HAKOM 3a3emiie-
Hus. PasMmenienue 610ka Ha 00BEKTE JOJDKHO 00ecreynBaTh yI00CTBO 3a3€MJICHUSI U €TI0
KOHTPOJISL.

BHUMAHMUE: 1PN HCIIBITAHUAX U OKCIUIYATALMU BJIOK OBA3A-
TEJIbHO JOJDKEH BbITh HAJIEZXKHO 3A3EMJIEH!

2.1.2 be3onacHOCTh dKCIUTyaTaluu 0j1I0Ka 00ecreunBaeTcs:

- U30JIALMEN JIEKTPUYECKUX LETIEH;

- HaJIS)KHBIM KPEIJIEHUEM MIPU MOHTaXe Ha 00BEKTE;

- KOHCTpYKLHEW O0JI0Ka, BCE TOKOBEAYIIME YAaCTH KOTOPOrO pPa3MELIEHbl BHYTPH
KOpIyca, 00eCreynBaroIero 3aiuTy 00CIy>KUBAIOIIETO MePCoHaia OT CONPUKOCHOBEHUM
C HUMH.

BHUMAHMUE: 11PN OKCIUIYATALMU BJIOKA JABEPLIA KOPITYCA JOJDK-
HA BBITH 3AKPBITA!

2.1.3 DkcrutyaTtanus 0J10Ka TOJKHA TIPOBOJUTHCA B COOTBETCTBUU C TPEOOBAHUAMMU
“MexoTpacieBbIX NpaBUI IO OXpaHe TpyAa (mpaBuia 0€30MacHOCTH) MPU 3KCIUTyaTaluu
AIEKTPOYCTaHOBOK , “IIpaBui1 3KCIUTyaTalluy 3JIEKTPOYCTAHOBOK  MJISl 3JIEKTPOYCTAaHOBOK
HanpsbkeHueM 1o 1000 B.

2.1.1.4 K skcruryararuu 010Ka JOMyCKaeTCsl MepCoHall, M3YYUBIINKN dKCILTyaTallu-
OHHYIO JOKYMEHTAITUIO OJIOKA, MMEIONUN TOMYCK ¥ KBATH(PUKAIMOHHYIO TPYIITY 10 TeX-
HUKe Oe3zonacHocTy He Huxke II, a kK TeXxHHuYecKoMy OOCITYKUBaHHUIO, MOHTAXy U HallaJKe
osioka - He Huxe 11
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2.2 YCTAaHOBKA U1 MOHTAXK

2.2.1 YcranoBka 6sioka BP10-3 nomkHa NMpou3BOAUTHCS B COOTBETCTBUU C UEpTE-
KOM (pucyHok b.1). biiok kpenurcs Ha BEpTUKaIbHOMU IIIOCKOW MOBEPXHOCTH C TTIOMOIIBIO
yeTeIpex 0o0aToB (mmuiek) M6 unum MS8. Jlomyckaercst MOHTaX OJ0Ka MPU MOMOIIM JI0-
MOJHUTEIBHO TMOCTABIISIEMBIX NPOYIIMH, YCTAHABIMBAEMbIX B IITATHHIE KPEMEXKHBIE OT-
BepcTHs 0JI0Ka.

2.2.2 BHenHUM 3JIEKTPUYECKUI MOHTaX BBIIIOJIHUTH B COOTBETCTBUM C “IIpaBmiia-
MU YCTPOMCTBA 3JIEKTPOYCTAHOBOK, PYKOBOJACTBYSCh TAOJIMIEH M CXEMaMU MOAKIIOYE-
HUS, MPUBEJCHHBIMY B IPUJIOKEHUAX A 1 B.

OTBeTHbIE YaCTU pa3beMOB OJIOKa MpeHa3HAYCHBI JJIs1 MOJKIIOUEHUS TAalKOW Mpo-
BOJIOB C MEIHOM KHJION ceueHueM Jio 1,5 MM,

SAIIPEINAETCA TIPOKJIAABIBATH CUJIOBBLIE (HAITPSOKEHME CBBIIIE
50B) U CUTHAJIBHBIE (HAITPS2KEHUE 1O 50 B) KABEJIM U HEIIA COBMECT-
HO B OBIIEM TPYBOITPOBOJE, KOPOBE, JIOTKE U T.II.

JlomyckaeTcsi oObeqUHATh Kabenu U IeNU C OJIMHAKOBBIMHU XapaKTEPUCTUKAMU U
BECTU B OJJHOM TPyOOIPOBO/IE, KOPOOE U T.II.
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2.3 [Toak/a0oueHue 1aTYNKOB

2.3.1 lns mpaBUJIBHOTO y4Y€Ta HANPABJIEHU U3MEHEHUS PETYIUPYEMOIO apameTrpa
WM KOPPEKTUPYIOIINX CUTHAJIOB, U3MEPSIEMBIX TaTYUKAMH, TO €CTh I BEPHOTO (HOPMHU-
pOBaHMS BBIXOJHBIX CUTHAJIOB Oyioka "bompiie” u "Menbie" HeoOX0aUuMO MPUACPKH-
BaThCS CIACAYIOUIUX TPABUIL:

a) HE3aBHUCUMO OT XapaKTEPUCTUK JATYMKOB, BCE CUTHAJIbI MOAAIOTCS B IIPSMOM I0-
JSIPHOCTH, TaK Kak OJOK MMEET OJHOMOJIIPHYIO CXeMYy M3MEPEHHS BXOIHBIX HOPMAIH30-
BAHHBIX aHAJIOTOBBIX CUTHAJIOB;

0) cCuUTHAJN PETyIHpPyeMOTO MapaMmeTpa CIemyeT MOoJaBaTh Ha BXOJ 1 COOTBETCT-
BYIOLIETO KaHaa Jjisi 60Jee NPUOPUTETHON MHANKAIIMY 3HAYEHUSI TOTO CUTHAJIA;

B) JUISl BXOAHOTI'O CHTHAJIA OT JaT4YMKa C BO3PACTAOLIEH XapPaKTEPUCTHUKOU «BXOM-
BBIXO/» CJIEIYET IPUMEHUTH MOJIOKUTEIbHBIN KO3PGUIIMEHT MacIITaOUPOBAHUS JTAHHOTO
BXOJIHOT'O CUTHAJIA;

r) JUlsl BXOJHOTO CHUTHaJla OT JaT4yMKa C yObIBAIOIIEH XapaKTepUCTUKOU «BXO/I-
BBIXO/» CIIEyeT MPUMEHUTh OTPUIIATEIbHBIN KO3(PIUIIMEHT MacITaOUpPOBaHKS TAHHOTO
BXOJHOT'O CUTHAJIA;

1) I PEryIUPYyeMOro mapaMerpa KaKIoro KaHajia aOCOJIIOTHYIO BEJTUYUHY (MO-
IyJib) K03 duimenTa MmaciTaOupoBaHus PEKOMEHIYETCsl YCTaHOBUTH paBHOU 100%);

€) JUIsl TOMOJTHUTEIbHBIX KOPPEKTUPYIOIIUX CUTHAJIOB 3aJ1al0TCsl TpeOyeMble 3HAK U
3Ha4YeHUe KO3 UIMeHTa MacTabupoBaHus;

) IpU MPUMEHEHUH CUTHAJa ¢ YOBIBAIOIIEH XapaKTePUCTHKOW WM MCIOJB30Ba-
HUU 0oJiee OJIHOTO BXOAHOTO CHTHajia TpeOyeTcs, Kak mpaBuio, cOalaHCUPOBAaTh KOHTYP
KaHaja YCTaHOBKOW COOTBETCTBYIOUIETO 3HAYEHUSI KOMIIEHCUPYIOIIErO CMEIICHUS 3ajia-
HUS;

3) PE3YNBTHPYIONIYIO XaPAKTEPUCTHKY «BXOJ-BBIXOI» COCTaBHBIX MPUOOPOB H3MeE-
peHus nmapamerpa (Hampumep, JaTYMKa COBMECTHO C YPABHUTEIbHBIMUA UM UHBIMHU COCY-
JlaMH ) PEKOMEH/TYETCS CJIeNIaTh BO3PACTAIOIICH.

2.3.2 Ha pucynke 2.1 nmpuBeIeHbl XapaKTEPUCTUKH HAMOOJEe PacIpOCTPaHEHHBIX
POCCUMCKUX JATYUKOB C TOKOBBIMU BBIXOJHBIMU CHUTHAJIAMU M YPABHUTEIBHOI'O COCY/a
JUISl U3BMEPEHUS YPOBHS BOJBI B TAPOBOM KOTJIE.
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+IBbIx +IBbIx +IBbIx +IBbix +aP +IBbIx
PA/*P -P +P, &P,F +aP M +L T /V/
[ \ | \ \ \
a) 6) B) r) a) e)

a — TaroHanopomepbl Cangwup AWB, THM-31-8, OM-OHB, OOM-[HB (xapaktepucTtuka B obnactu
paspexeHns yobiBatoLLasi, a B 061acTy Hanopa Bo3pacTatLyas) — TUNUYHbIA 4aT4vK ANs perynsatopos pas-
PEXEHUS B OTOMUTENBHBIX KOTNAX;

6 — taromepbl Candomp OB, OM-[B (xapakTepuctuka ons paspexeHus Bospacrarowas);

B — nepenagomepsl Candup A4, WOM-0A ¢ BeixogHeim curHanom ot 0 4o 5 MA, ot 0 go 20 MA unu
o1 4 go 20 MA (ycnosHo 05, 02, 42), maHomeTpbl, Hanopomepbl Candoup AN, MM3-MW, 4OM-4W1, WOM-AN,
AM3-MWU, pacxogomepbl AMIOP-MU (xapakTepucTuka Bo3pacTaroLas);

r — nepenagomepbl Candomp A1 ¢ BbixoaHbiM curHanom ot 5 go 0 MA, ot 20 o 0 mA unmn ot 20 po 4
MA (ycrnosHo 50, 20 unu 24), yposHemep AM3Y-MU (xapaktepuctuka ybbisatoLas);

[ — YPaBHUTENbHbIA COCY ANS U3MEPEHUS YPOBHSA BOAbI B KOTE (XapaKTepuCTuKa ybbiBatowas);

€ — TEPMOMETPbI C HOPMUPYHOLLMM NpeobpasoBaHNeM (XapaKTEpPUCTIKa Mo obLLen ocu TemnepaTypbl
BO3pacTaroLlast)

Pucynok 2.1

2.3.3. IIpu ucnonb3oBannu bP10-3 nis perynupoBaHusi mapaMeTpoB KOTJIOB, PEKO-
MEHAYIOTCS, HAIIPUMEp, CAEAYIOLME OIKIIOUEHUS JaTYUKOB K OJIOKY:

a) PEryJsaTop pa3pexeHus — MOJKIIOUYEHHE CUTHAJa pa3peKeHus Ko Bxoay | u yc-
TAHOBKA 3HaKa Kod(@uiMeHTa MaclITaOMpOBaHUS B 3aBUCHUMOCTH OT XapaKTEPUCTHKHU
IPUMEHEHHOIO JaTYUKA;

0) perymisTop TOIIMBA Ul Fa30Ma3yTHBIX KOTJIOB (s6715emcsi 8e0yum peyisamo-
POM Hazpy3Ku) — NOAKIIOYEHNE JaTyuKa TEMIIEpaTypbl BOAbl Ha BBIXOJI€ BOJIOIPEHHOTO
komiia (Hanpumep, TCM ¢ HopMupYyOLIMM IpeoOpa3oBaTeaeM) WM JAaTYMKA JaBJICHUS
napa B OapabaHe MapoBOro KOTia KO BXxoay | (3T JaTYMKU UMEIOT BO3pacTalollhe Xa-
PAKTEPUCTHUKH);

B) PETYJATOP COOTHOUIEHUS «TOIUIMBO—BO3YyX» IS Ta30Ma3yTHBIX KOTJIOB (167-
emcsi 6e0oMbIM) — MOAKIIOUEHNE 1aTYMKa JIABJICHUS BO3/lyXa KO BXOAy 1, yCTaHOBUB JJis
3TOr0 BXOJa MOJOXKHUTENbHBIN KO3((UIMEHT MacliTaOMpOBaHUs, a JaTYMKaA JABICHUS
rasa wiM mMa3yTta (WM KOCBEHHOI0 IIPU3HAKa pacxoja KHJIKOro TOILIMBA) KO BXOAy 2, yc-
TAHOBUB JJIs1 TOTO BX0/1a OTPULIATENbHBIN KOAPGUIIMEHT MacIITaOMPOBaHUS;

) PEryJsATOp BO3yXa JJsl TBEPIOTOIJIMBHBIX KOTJIOB (674€mcs 8e0ywum peyisi-
MopoM Hacpy3Ku) — MOJKIIOUEHHE JaTYMKA TEMIEPATYPhl BOAbI HA BBIXOJE BOJAOTPENHO-
ro koria (Harpumep, TCM ¢ HOpMHUPYIOLIMM IPeoOpa3oBaTENEM) WK JaTUnKa 1aBJICHUS
napa B OapabaHe MapoBOro KOTia KO BXxoAy | (3TM JaTYMKU UMEIOT BO3pacTalollhe Xa-
PAKTEPUCTHUKH);

1) PEryJaTop COOTHOLIEHUS «BO3AYX—TOIUIMBO» I TBEPIOTOILUIMBHBIX KOTIIOB
(n615€MCA 8€0OMBIM) — B BUAY OTCYTCTBHS IaTUYMKOB Pacxojia BO3AyXa U TBEPAOIO TOII-
JMBA MPEIOKEHbl KOCBEHHbIE CHUTHAJBL: IMOJKIIOYEHHE CHIHAJa IOJIOKEHUS PEryiu-
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PYIOLIEro Opra’a TBEPAOI0 TOIUIMBA KO BXOAy |, yCTaHOBHB JUIsl 3TOr0 BXOJAA ITOJOXKH-
TeIbHBIN KOA(PUIIMEHT MacITaOMPOBAHUS, @ CUTHAJIA MOJOXKEHUS PETYyIUPYIOLIEro op-
raHa BO3JyXa KO BXOAY 2, YCTaHOBHUB JJISi 3TOTO BXOJa OTPHULATEIbHBIH KOA(P(ULIHUEHT
MacITabupOBaHMUSL.

B perynsiTopax cooTHOLIEHUSI HEOOXOAUMO 00€CTIEYNTh MAKCUMAJILHO BO3MOKHYIO
UJEHTUYHOCTh PACXOJHBIX XapaKTEPUCTUK PETYIUPYIOIIUX OPraHOB COBMECTHO C MX HC-
IIOJTHUTEJIbHBIMA MEXaHU3MaMH.

2.4 lloaroroBka k padorte

2.4.1 Tlocne ycTaHOBKHM M MOHTaxa OJIoKa Ha 00BEKTE (MPEAIoaraeTcs, YTo Mmpo-
BEpPKA TEXHUYECKOI'O COCTOSIHUS OJIOKA MPOBEJEHA, U B KOHTYpax PEryJIupOBaHUs ycTpa-
HEHbI BCe JIIOPTHI U HEYNPABISIEMbIE MPOIYCKU YEpPEe3 PETYIUPYIONIUME OPTaHbl) CIEIyeT
BBIIIOJIHUTh HACTPOEYHBIE ONEPALIUU.

2.4.2. Ilpu HacTpolike 3a7a0Tca TpeOdyeMble AJIs HKCILTyaTalluu CIEayIolIe napa-
METPBI:

— CMEILEHUE 3AJJAHUSA — Cwm;

— 30HA HEUYBCTBUTEJIBHOCTHU — A;

— KODODOUIIMEHT MACIIITABMPOBAHU A BXOOA 1 — o

— KODODOUITMEHT MACIIITABMPOBAHU A BXOA 2 — o;

— KODODOUITMEHT MACIIITABMPOBAHU A BXOJA 2 — o3;

— KODODOUIIMEHT IMEPEJJAYN KAHAJIA PETYJIMPOBAHUSA — o

— KO2®. MMHUMAJIbH. BPEMEHU UHTEI'PAJIBHOI'O UMITVYJIbCA — t,;

— ITOCTOAHHAA BPEMEHU JJEMITOUPOBAHUSA — To;

— ITOCTOSAHHAA BPEMEHU UHTEI'PUPOBAHUA - 7,..

2.4.3. HeobxoauMo MOTYEPKHYTb, YTO MPH OMPEAEICHHOM COOTHOIICHUH IMapa-
METPOB HACTPOMKH 0, t,;, A BO3MOXKEH aBTOKOJIEOATEIbHBIA PeKUM pabOThl KaHama. Yc-
JIOBUEM OTCYTCTBHUSI aBTOKOJIEOAHU SBJISIETCS BBITIOJIHEHUE COOTHOLIEHUS A > t,/0.

2.4.4. HacTpoliKy KaHaja peryJaupOoBaHMs MOCIE BKIFOUYEHHS TMTaHUS IPOBOJUTH B
CJIETYIOLIEM TOPSIJIKE:

a) MpoBepKa pabOoThI KaHAJIa B PYYHOM PEKUME yIPABICHUS;

0) HacCTpoOiKa KOHEYHBIX BBIKJIIOUaTesen mexanusma MOO;

B) HACTPOMKa JaTYMKa MOJIOXKEHUs MexaHu3zma MDO;

I') HACTPOIKa MPEENIOB PEryIupoBaHus IapamMeTpa;

1) HACTPOMKA TMHAMUYECKUX NTapaMETPOB KaHaJla PEryJIUPOBAHMUS.

2.4.5. lns obyierdyeHus HACTPOEUHBIX PAabOT BMECTO JIaTYUKOB PETYJIUPYEMBIX Ma-
paMeTpOB PEKOMEHJIYETCSl HCMOJb30BaTh MCTOYHUK TOKA, KOHTPOJHMPYEMBIM MUJUIHMAM-
EPMETPOM.

2.4.6. HacTpoliky CTaOUIU3UPYIOMIUX PETYISATOPOB (C OJJTHUM BXOJHBIM CUTHAJIOM),
IPU UCTIOJIb30BAHUHM HOPMAIM30BAHHBIX TOKOBBIX CUTHAJIOB, KaK MPaBUJIO, MPOBOJAUTH HE
TpeOyercsa. B 3aBUCMMOCTH OT THNA XapaKTEPUCTHKU JAaTYMKA CIEAYET NPUMEHUTh yKa-
3aHHbIE HACTPOECUHbIE TAPaAMETPBI:

— XapaKTEepUCTHKa BO3pacTaromas —

ko3 unment Macmrabupopanus mo sxoay 1 o; = 100%,



CHIIN.421413.020 PO  C.21

cMmemenune 3agannst Cm = 0%;

— XapaKTepucTHuka yObIBaromas —
ko3¢ ¢uLreHT MaciTabupoBanus o Bxoay 1 o, = munyc 100%,
cMmemenue 3agagua Cm = 100%:;

[Tpu HEOOXOIUMOCTH, TOMYyCKaeTCsl KOPPEKTUPOBKA B HEOOJBIIUX Mpeaenaax 3TUX
HACTPOEUHBIX MAPAMETPOB ISl IOCTUKEHUS TpeOyeMol OalaHCUPOBKH.

[Ipy uCnonb30BaHUM MOMOJHUTEIBHBIX KOPPEKTUPYIOIIUX CUTHAJIOB CIEAYET 3a-
JaTh TpeOyeMoe COOTHOIICHHE MEXY KOd(P(UIIMEeHTaMU MacIITa0UPOBAHUS UCIIOJIb3Yye-
MBIX BXOJHBIX CUTHAJIOB M COAJTaHCUPOBATh KOHTYP PETYIHPOBAHUS CMEIICHUEM 3a/IaHMUS.

2.4.77. HacTpoiiky peryisToOpoB COOTHOILEHHS PEKOMEH]IYEeTCsl MPOBOAUTH IOCHE
HAaCTPOMKHN OCTAJIBHBIX PETYJIATOPOB B CIEAYIOLIEM MOPSIIKE:

a) YCTAaHOBUTbH CJEAYIOLIME 3HAUCHHS TApaMETPOB PETyIsTOpA:

— 3AJJAHME = 50%;

— cMmenienue 3aaanus Cm = munyc 50%;

— k03 purmeHT macmrabuponanus no sxony 1 a; = 80%;

— ko3(pdunmeHT MacmTabupoBaHus 1Mo BXoay 2 o = MuHyc 80%

0) BKJIIOYUTH TUTAHUE PETYJISITOPOB TOIUIMBA U BO3/IYXa;

B) MPOU3BECTH IMYCK KOTJA, MPU 3TOM PETYIATOPbl BO3[yXa M TOIUIMBA B razo-
Ma3yTHBIX KOTJax cpa3y Iocie BKIYeHus ux B pexxuMm "ABT." (mo mporpamme aBTOMa-
TUYECKOTO MyCKa KOTJIa) ClIeyeT nepeBecTtu oopaTHo B pexkxum "PYU.", a B TBepaoTON-
JIMBHBIX KOTJIaX 3TH PEryJSATOPBI OCTaBISAIOTCA B pexume "PYU.";

I') yCTaHOBUTb, MEHssI CTyneHAMH He 6ojee 10 %, BXOAHOM CUTHAJ PEryJIupyeMOTo
napametpa (P Bo3ayxa B ra3o-Ma3yTHBIX KOTJIaX WM CUTHaI moJjioxkeHus PO TormivBa B
TBEPJOTOIIMBHBIX KOTJaX) U BXOJHOM CUTHAJ 3ajatoniero napamerpa (P Tomnusa B razo-
Ma3yTHBIX KOTJIAX WJIM CUTHAJ MOJOXKEHHS Hanpasisitomero anmnapatra HAB B TBepnoTo-
IUTMBHBIX KOTJIaX), COOTBETCTBYIOIIUE BEPXHEMY IPEAeIy PEryJIupoBaHust (10 peKUMHON
KapTe WIM NMPAKTHYECKUM HAOIIOACHUSAM 32 MPOLIECCOM TOPEHHsI, HE JOIYCKas OTpbIBa
IJIaMEHU B Ta30-Ma3yTHBIX KOTIax);

1) YBEIMYHMBAsK TOTIEPEMEHHO KOA(DPUIIMEHTH MacIITaOUPOBAHUS BXOJOB 0O U 0O
(10 TOCTHIKEHMS OJTHUM U3 HUX, JKeJatesbHo o, 100%), cOamaHcupoBaTh PETYJIsSTOD;

€) YMEHBIINTh BXOAHBIE CUTHANIBI CTyneHsMu He Oonee 10 % no 3HaueHMid, COOT-
BETCTBYIOILIUX HUXHEMY MpeJey PEryJIupOoBaHUs MO PEKUMHON KapTe WU MpaKTHUYe-
CKHUM HAOJIIOJIEHUSIM 32 IPOLIECCOM FOPEHHS;

) cOaaHCUPOBATh PETYIIATOP, KOPPEKTUPYS cMeleHue 3aanust CM;

3) MOBTOPUTH onepanuu no 2.4.7 nepedunciaeHus r)-x) A0 JOCTHKEHUs OanaHca pe-
ryJsTopa (IOJIYy4YEHUs HYJIEBOTO 3HAYEHUSI PACCOrIacOBaHUs €).

HeobxonuMyto onepaTuBHYI0 KOPPEKTHUPOBKY COOTHOIIEHHUS «TOILTMBO-BO3IIYX»
WIN «BO31YX-TOIUIMBO» MOXHO OCYIIECTBUTH IPY NOMOILIM YCTAaHOBKHM 3HaueHus 3AJIA-
HUWA (B mpenenax ot 45% no 55% mikaibl).
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2.5 Ucnoan3oBanue

2.5.1 Ilpu skcrutyatanuu OJl0ka HEOOXOAMMO MPUHUMATH MEPBI K TOMY, YTOOBI
BKJIFOUEHHE B pexuM "ABT". mpou3BoamiIoch Ipy BO3MOXHO MUHHMAJIBHOM 3HAYEHUHU
paccornacoBanus (0e3yJapHOe BKIIIOUEHHE) BO M30ekaHUE BO30YXKJICHHSI KOHTYpa pery-
JUPOBAHUS WIM YPE3MEPHOIO 3aTSATMBaHUs Ipolecca peryaupoBaHus. g 3Toro Ha-
YyaJIbHOE 3HAYEHHUE 3aJIaHUsl JOJHKHO YCTaHABIIMBAThCS HauOosiee OJMM3KUM K UCXOJIHOMY
3HAYEHUIO PETYIUPYEMOro mapameTpa. Y CTaHOBKY HEOOXOAMMOTO 3HAYEHHUS 3aJlaHus B
pexume "ABT." pekomeHayeTrcsi MPOU3BOJAUTH MYTEM IOCTENEHHOTO €ro M3MEHEHUS
(crynensimu He 6oiee 10 %).

2.5.2 [lpu oOHapyXeHHH HEIOMYCTHUMBIX MPOLIECCOB B KOHTYpPE PETyJIMPOBAHMUS
(HanpuMmep, B CIy4yae HEHCHPABHOCTH AATYHUKA PETYIUPYEMOIO MapaMmeTpa) peryssTop
CJIEyeT MEPEBECTU B PYUYHOU PEXHUM U, MPU HEOOXOJIUMOCTH, MOAACPKUBATH 3HAUYCHUE
PEryIMPYEMOT0 NapaMeTpa B peKUME PYYHOI'O YIIPABIECHUS PETYIUPYIOLIUM OPraHOM.

2.5.3 BHUMAHMUE! Tlocie kpaTKOBPEMEHHOTO OTKJIFOUEHHUS MUTaHUs OjoKa (Ha-
npumep, TymOiepom S1) CHUMaOTCA HaNpsHKEHUS MUTaHUS AaT4YUKOB (=24B) u oTkIIIO-
yaroTcs BeIXoAbl 070ka, HO cocTostHue [1JIK He cOpackiBaerca. Ecnu mo kakoit-nubo npu-
yrHe Tpedyercs nepe3anyctuts [1JIK, To ciaenyeT BHIMONMHUTD OTKIIOYEHHE MUTAaHUs 0J10-
Ka MPOJOKUTENBHOCTBIO 10 MUHYT (MJIM MEHEE, TPU HEMOJHOM CTEIEHM 3aps/ia BCTPO-
eqHoro B IIJIK akkymynstopa). Kpome TOro, npu OTKIHOYEHHOM NUTAaHWUU OJOKa BO3-
MOxkHO cOpocuTh [1JIK HaxkatreM TOHKMM 3a0CTPEHHBIM IpeaMeToM KHomku "Copoc”,
YTOIUIEHHOM B oTBepcTnH Kopmyca I1JIK.
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3 Texnuveckoe 00CayKMBAHUE
3.1 Mepsl 0e30nacHOCTH

[Ipu TexHUuecKkOoM 0OCTyKMBaHUH, MPOBEPKE TEXHUYECKOTO COCTOSHUS U PEMOHTE
0JI0Ka cieayeT co0I01aTh MEPhl 0€30MaCHOCTH, U3JI0OKEHHBIE B 2.1.

3.2 IlopsAAOK TEXHMYECKOT0 00CTyKUBAHUS

3.2.1 ExxegHeBHO
[TpoBepsATh MPaBUILHOCTH (DYHKIIMOHMPOBAHMS KaHAJIOB 0JI0Ka B COCTaBE CPEACTB

aBTOMAaTUYECKOTO PEryJIMpPOBaHUS MO MOKA3aHUSAM KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOO-
POB, GUKCUPYIOLIUX MPOTEKAaHUE TEXHOJOTUUYECKHUX MPOIECCOB, U MHAUKATOPOB OJ0Ka B
pexumax ynpasienus "ABT." u "PYU."

3.2.2 ExkeHenenpHo

3.2.2.1 BoIONHATE MEPOTIPUATHUS €KETHEBHOT'O 00CTYKUBAHUS.

3.2.2.2 Yaanarh NblIb C HAPY)KHBIX MOBEPXHOCTEH KopIilyca 0JIOKa M pa3beMHBIX
COEMHEHUM.

3.2.3 Exxemeca4Ho

3.2.3.1 BoInonHATE MEPONPUATHS €KEHEETBHOTO 00CTYKUBAHUS.

3.2.3.2 TIpoBepsTh HAJIE)KHOCTh KPEIJIEHUsI 0JIOKa M €ro BHEITHUX AJICKTPUUECKUX
COEIMHEHUI MPH OTKJIFOYEHHOM MMUTAHHH.

3.2.4 ExeroaHo

3.2.4.1 BoInonHAT MEPONPUATHUS €KEHEETBHOTO 00CTYKUBAHNUS.

3.2.4.2 O6nyBaTh CXKaThIM BO3JIyXOM BHYTPEHHHUE YacTH OJIOKa.

3.2.4.3 IlpoBepuTh HAJE)KHOCTH MASHBIX U PA3bEMHBIX COCAMHEHHUI BHYTpHU OJIOKAa.
[IpoTepeTh cIUPTOM KOHTAKThI pa3beMHbIX coequHeHui (pacxox crnupra 0,01 1 Ha onuH
0JI0K).

3.2.5 [Ipu kanuTaJbHOM PEMOHTE OOBEKTA

3.2.5.1 biok noABepruyTh MpoBeEpKe mo 3.3.

3.2.5.2 TlpoBecTu TexHUYECcKoe OOCIyKMBaHUE JATYMKOB M MEXaHHU3MOB B COOT-
BETCTBHHM C JOKYMEHTAllMEW HA HUX.

3.3 [IpoBepka paboTOCNIOCOOHOCTH

3.3.1 Lenpto mpoBepKH SIBISIETCS ONMPENEICHUE MPUTOJHOCTH OJIOKa ISl €ro Hc-
MOJIb30BaHUs MO MPSAMOMY Ha3HAYCHHUIO.

31U paboThl PEKOMEHIYETCSl IPOBOJUTH IPU BXOJHOM KOHTPOJIE U B MEPUOJIbI Ka-
MUTAIBHOTO PEMOHTa OCHOBHOTO TEXHOJOTHYECKOTO 00OpYyIOBaHUs, HO HE PEXE OJTHOTO
pasa B roj. B o0s3aTenbsHOM MOpSAKE ATH pabOThI ClIeAyeT MPOBOAUTH MOCIE PEMOHTA U
yCTpaHEHUs! HEMCIPaBHOCTEN B OJIOKeE.
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3.3.2 TIpoBepka JoJKHA MPOBOJUTHCS B Ja0OPATOPHBIX YCIOBUSAX MPH TEMIEpaTy-
pe okpyxatomero Bo3ayxa (2015)°C, oTHocuTenbHOM BiaxkHOCTH (55125)%, naBieHuu
oT 86 1o 107 xIla u nHanpsbxkenuun nuranus (22015)B.

[IpoBepka BkiItO4aeT B ceOs:

— BHEIIHUN OCMOTD;

— IIPOBEPKY BBIXOJIHBIX HANPSHKEHUM;

— IPOBEPKY (DYHKITMOHUPOBAHMS OJIOKA JTSI KAXK0TO KaHajla PEeTyJIUPOBAHUS.

Buemnuii ocMoTp 0J0Ka MPOBOJUTCA € LEIbI0 BU3YaJIbHOTO ONpEEICHUsI HEuc-
MPABHBIX JIEMEHTOB CXEMbI, MOHTaXa U MOCJIEAYIOIICH UX 3aMEHBI.

[Ipu npoBepke nmuTaHue Ha OJOK MOJAETCS yepe3 KOHTaKThl pazbema XP1:29 ("oda-
32", menb A) u XP1:30 ("meitpans”, nemb N) B cOOTBETCTBUHM ¢ Tabnwuieit A. 1.

3.3.3 Ilpu mocraBke sl BCEX KaHAJIOB PETYJIMPOBAHMS YCTAHABIMBAIOTCS CIEAYIO-
HIMe napameTpsl (3TH K€ 3HAaYeHUS! MPUHUMAIOTCS 32 UCXOJIHOE COCTOSTHUE MPU MPOBEPKE
(GYHKIIMOHUPOBAHUS KaXJA0r0 KaHama:

— ycraBka 3ananusa X = 50%;

— cMmemeHue 3aganus Cm = 0%;

— 30Ha HEUYBCTBUTEIBHOCTU A = 1%);

— kod(pdunment macmradbuposanus Bxoaa 1 o = 100%;

— koa(pdunment mMacmrabupoBanus xoja 2 o = 0%;

— ko3 dunment mMacmrabupoBanus Bxoja 3 o = 0%;

— k03 PUIMEHT Nepenaun KaHaia peryjaupoBanus o, = 10;

— K03 (PHUITMEHT MUHUMAITLHOH JJIUTETLHOCTH MHTETPATLHOTO UMITybea t, = 0,1;

— NocTosiHHAs BpemeHu aemndupoBanus Te = 1c;

— MOCTOSIHHAS! Bp€MEHM UHTerpupoBanus T, = 100c.

3.3.4 IIpoBepka BEIXOAHBIX HANPSIKEHUI:

a) BKJIIOYUTh COOTBETCTBYIOLIMM BBIKJIIOUATENIEM HANpPSKEHUE NMUTaHUS IPOBEpsie-
MOI'0 KaHaJla pEeryJIUpOBaHUs, IPU 3TOM BKJIKOYAETCS 3€JEHbIA MHANKATOP HA BBIKJIIOYA-
TEJIEe, a PEryJIATOP NEPEXOANUT B PYUYHOU JUCTAHIIMOHHBIN PEKUM (HA DKpaHE MaHEIu I
3agaHHoro kanana racHet uaaukamnusa "OTKJL" u BeicBeunBaeTcs nuaukanusg "PYUH.");

0) IS IPOBEPSAEMOTO KaHajla M3MEPUTh BBIXOJHBIC HAIPSDHKEHUS HA KOHTAKTax B
COOTBETCTBHUHU C Tabnuuei 3.1, ux 3HaYeHUs JOJKHBI ObITh B YKa3aHHBIX MpEAeIax:

Taonuma 3.1

IIpoBepsiemoe HalpsKeHUE KonTakTsl pa3pemMoB
KaHai 1 KaHaj 2 KaHaj 3
Hanpsoxkenue nepeMeHHOro XP1:19, XP2:19, XP3:19,
Toka (220+5) B XP1:20 XP2:20 XP3:20
Hanpsikenue nocrosanoro | XP1:13 (+), | XP2:13 (+), | XP3:13 (4),
ToKa (24+2) B XP1:14 (-) | XP2:14 (-) | XP3:14 (-)
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3.3.5 PexoMeHiyeTcs CAeAYIOMUA MOPSAI0K MNPOBEPKH (DYHKIIMOHUPOBAHUS KaXK]10-
ro BKJIIOYEHHOTO KaHAJIa PETYJIHMPOBAHHUS:

a) IPOBEPUTH MEpeKIoUeHue pexuMoB peryiaupoBanus "JUCT."/PYU."/"ABT."
(M0 U3MEHEHUIO UHAMKATOpA HA dKpaHe) NpU HaxaTuu KiaBuil nanenu (mo 1.4.2.3) umm
IpHU MoJa4e CUTHAJIOB JUCTAHLIMOHHOIO yrpaBieHus (tabnuna 1.1), 3aMblkasi KOHTAKThI
NEPEKITIOUEHUS PEXKUMOB, C YUYETOM MOAKIIOUEHHU 0JI0Ka B COOTBETCTBUU C Tabmuieit A.1
(Ipy OJTHOBPEMEHHOM HA3HAYEHHHM B3aMMOMCKIIIOYAIOIIUX PEXUMOB — MPUOPHUTETHBIM
ABJISIETCSA PYYHOU PEKUM);

0) B pYYHOM pE€XKHUME MPOBEPUTH BHICTABIECHUE OJOKOM BBIXOAHBIX CHUTHAJIOB
ynpasieHus "Menbiie"/"bosbiie”" npu HakaTUM KJIABUII naHean '<<"/">>", KHONOK Ha
nBepie 01o0ka (mpu OTOOpPaKEHHWU Ha SKpaHE CHTHAJIOB MPOBEPSEMIO PETyNATopa) WU
3aMbIKasi KOHTaKThl IUCTAaHIIMOHHOTO YIIpaBJICHHS (NP OJHOBPEMEHHOW NOAAY€E B3aUMO-
VCKJIIOYAIOIIMX CUTHAJIOB — ONEpalysi HTHOPUPYETCs); CpabaThIBaHUE BBIXOJHBIX CUTHA-
JIOB 0JIOKa KOHTPOJIUPYETCS M0 CBEUCHMIO HA dKpaHe KpaWHUX €IMHUYHBIX MHIAUKATOPOB,
a TaKk)Ke 3aMbIKAHUIO BBIXOJHBIX OCCKOHTAKTHBIX KIIOUEH WJIM BKIIIOUEHHUIO HarpysKH,
MOJCOEAUHEHHON K MOJAKIIFOUEHHOMY YIIPABISIEMOMY PEBEPCUBHOMY ITYCKATEIO;

B) IOJIaTh HA BXOJ PEryJMpyeMOro napamerpa (Bxox 1) mOCTENEeHHO W3MEHSIEMBIN
CUTHAJ OT PETYJIUPYEMOTO HMCTOYHUKA TOKA, KOHTPOJIHUPYEMOIO MHILIMAMIIEPMETPOM,
(manpumep, ot 4MA 10 20MA) 1 yOeauThCsS B BEPHOM MMOKa3aHUH 3HAYEHUS 3TOI0 CUTHA-
na Ha 3kpaHe ot 0% no 100%, a Ha cienyroniei "crpanuiie” 3KpaHa Jjisi JTaHHOTO PeryJis-
TOpa MNPOBEPUTH HYJIEBBIE MOKA3aHUS JOMOJHUTEIBHBIX CUTHAJIOB (BXOAbI 2 U 3) U mpa-
BUJIBHOE 3HAYEHHE PACCOTIAaCOBAHUS (PAa3HOCTh TEKYUIEH YCTaBKU 33/IaHUS U [TAPAMETPA);

I') aHAJIOTUYHO MEPEUYUCICHUIO B), IOOYEPETHO IPOKOHTPOIMPOBATH MTOKA3aHUS HA
DKpaHe NPU U3MEHEHUH CUTHAJIA TOKOBOI'O 3aJaTYMKa, 01aBAEMOTr0 Ha BXOJbI:

— CUTHAJIa MTOJIOKEHUS UCTIOJHUTENBHOIO MEXaHU3Ma (BXoa 4);

— JIOTIOJIHUTEJIBHBIX CUTHAJIOB (BXOIBI 2 U 3), — IIPU 3TOM 3HAYEHUE PacCOTiacoBa-
HUSL MEHSETCS B 3aBUCMMOCTH OT YCTAaHOBJEHHBIX IJISi 3TUX BXOJOB KO3(h(UIIMEHTOB
MaclTabUpOBAHMS;

1) mepeBecTd peryssatop B pexuM "ABT." u B aBTOMaTn4ecKOM PEXHME IJIABHO
M3MEHATHh IOJAaBAEMbIl BXOJHOW CUTHAJ PETYJIMPYEMOr0 NapamMerpa, KOHTPOIUPYs €ro Ha
9KpaHe (HauyuMHasg OT MUHUMAaJIbHOIO 3HAYEHHS B CTOPOHY €r0 YBEJIMYEHUS) U POCIEIUTD
MOCJIEI0BATEIHLHOE MPOXO0XKICHUE CAEAYIOMNX CTAAUN OTPaOOTKU pPerysiTopa:

— HENPEPHIBHOE BKJIFOYEHUE BBIXOAHOTO curHaia "bosbie";

— MePUOANYECKOE BKIIIOUEHUE curHala "boibiie", npuyeM nepBblid UMITYJIbC MOXKET
OBITh AJIUTENbHEE MOCIEAYIOMMX (Janee, M0 Mepe YBEIMYEeHUs BXOAHOIO CHUTHANa, JJId-
TEJIbHOCTh UMITYJIbCOB YMEHBIIAETCS, a ay3 MEXIY HUMU — YBEIUYUBAETCS);

— [IPU BXOXJEHUU 3HAYEHUS pACcCOIIACOBAHUS B 30HY HEUYBCTBUTEIBHOCTH, C y4e-
TOM TOTPABKH HA HAKOIJICHHYIO B UHEPIITMOHHOM 3BeHE (1.4.4.2) UHTETpalIbHYIO OIIHOKY,
BBIXO/IHBIE CUTHAJIBI PETYJIMPOBAHUS HE BHICTABIISIOTCS;

— NEpPUOJUYECKOE BKJIIOUEHHE CUTHana "Menbplue" (ajee, 1o Mepe YBEIUYEHHS
BXOJIHOTO CHUTHaNa, JJIUTEIBHOCTh MMIIYJbCOB YBEJIWYMBACTCS, a IMAy3 MEXIY HUMH —
YMEHBIIAETCS);

— HENPEPHIBHOE BKJIFOYEHUE BBIXOJHOTO curHaia "Menpe";
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€) U3MEHUTh ONEPAaTUBHYIO yCcTaBKy 3ananus (1o 1.4.2.4) u yoenuThcs, 4To peryis-
TOp pabOTaeT B COOTBETCTBUM C HOBBIM YCTAHOBJICHHBIM 3a/IaHUEM;

) BBECTH MAapOJIb U W3MEHUTH KAaKOW JIMOO HACTPOCYHBIN MapaMeTp peryssitopa
(mo 1.4.2.5), Hanpumep, 3HaYEHNUE 30HBl HEYYBCTBUTEIBHOCTH, U YOCAUTHCS, YTO PETyJIs-
TOp paboTaeT B COOTBETCTBUU C HOBBIMU HACTPOHKAMH;

3) OBepHYTh Bce BbIKIOUaTenu B coctosiHue "OTKIL" u BbimepxkaTh OJIOK B OT-
KIIIOYEHHOM COCTOSIHUM HE MeHee 15 MuHyT, a 3aTeM Mocje BKIYEHHsS YOeAUTbCs, YTO
VM3MEHECHHBIE 3HAYEHUS HACTPOCUYHBIX MAPAMETPOB COXPAHWIMCH B DHEPTOHE3aBUCUMOU
namsTé OJI0Ka.
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4 Texkymui peMOHT

4.1 Tlouck HEHCHPABHOCTEN PEKOMEHAYETCS HAYMHATh C IMPOBEPKU HCIPABHOCTH
JATYMKOB, UCIIOJIHUTEIIBHBIX YCTPOMCTB, BHEIIHUX LIETICH.

4.2 TlpoBepHuTh HAJEKHOCTh BCEX Pa3beMHBIX coeAnHEeHHM Ooka. [lpu HeoOxonu-
MOCTH, IPOBECTU TEXHUUYECKOE OOCITyKMBaHUE 0JI0Ka B COOTBETCTBUU C Pa3eiioM 3.

4.3 TlepeyeHb BO3MOXKHBIX HEHCHPABHOCTEH OJOKa M CIOCOOOB MX yCTpaHEHHS
npuBeneH B Tabaune 4.1. J{as 3aMeHbl HEMCHPABHBIX 3JIEMEHTOB M Y3JIOB MCIOJb30BaTh

OJVMHOYHBIN U PEMOHTHBIN KOMILJIEKTHI 3aIIACHBIX YaCTEH.

Taoaxuma 4.1

OnucaHue NposIBICHUN OTKa-
30B ¥ IOBPEXKICHAN

Bo3moxHbIe IMPUYIHNHBI

VYkazaHus 10 CIOCO-
0aMm ycTpaHeHus

[Ipu BKIIIOUEHHUH DIEKTPOIHU-
TaHUS HE BKJIIOYAETCS] MH/MKA-
top "CETBH"

[Teperopena miaBkas BCTaBKa
UTAHUA OJIOKA

HewncnpaBeH HHIMKATOD
"CETB"

Heucnpasen tym6aep "CETH"

3aMEHUTBH IUIABKYIO
BCTABKY
3aMEHUTh UHIUKATOP

3aMeHUTh TyMOJIep

IIpy BKIIIOUEHMH IIEKTPONIU-
tanuda (uagukarop "CETH"
BKJIIOYECH) HE BKJIFOYACTCS IMa-
HeJlb MHAUKALUU

HewncnpaBHbl pa3beM WM 1eNU
nuTaHus nanenu =24B
HewncnpaBen 010k muTaHus
naHeIu

Hewucnpasua nanesns

[Ipo3BoHUTH LETIN
MMUTAaHUS HaHESIH
3aMeHUTH OJIOK IIUTAa-
HUSA

3aMeHHUTDH MTaHEIIb

N300pakeHue Ha 3KpaHe na-
HEJIM HEYETKOE WM HE BUJIHO

HeBepHo 3aana KoHTpacT-
HOCTb M300paKEHUS Ha IKpaHe
HaHeJ !

Hactpouts koHTpa-
CTHOCTb PETYJINPO-
BOYHBIM PE3UCTOPOM
Ha TOpLE MaHEIn

OToOpaskeHne COCTOSIHUS CUT-
HaJIOB Ha 3KpaHE MaHEeIH He
MEHSETCS, BBIAAETCSI cOOO1Ie-
Hue "noreps cBs3n"

HewucnipaBHa nTuHHS CBSI3U (MH-
tepdeiic RS-232) mexay na-
HEJIbIO ¥ KOHTPOJIIIEPOM

HewucnpaBubl unTepdericHbie
y3ab1 1IJIK ninm nanenn

[TpoBepuTh NOJKIIIO-
YEHUE Pa3bEMOB JIH-
HUU CBSI3U
[Ipo3BoHUTH LETIN

3aMEHUTHh MOIYJIU

OTtoOpaxaeMble Ha dKpaHe na-
HEJIM 3HAYEHUsI OJHOTO CUTHA-
Jla WJIA BXOJHBIX CUTHAJIOB OJI-
HOT'O KaHaJIa PEryJIUPOBAHUS
HE COOTBETCTBYIOT peajbHbIM
W/AIY TpU U3MEHEHHUH BXO/I-
HBIX CUTHAJIOB 3TU 3HAYEHMUS
HE MEHSIOTCS

HCI/ICHpaBHBI BXOJHBIC IICTIN
AHAJIOI'OBBIX CMI'HAJIOB

Hapymena cBsi3b MeXny KOH-
TposuiepoM u moayiieMm MBAS
(unrepdeiic RS-485)

Heuncnpasen moayins MBAS

[Ipo3BOHUTH LIETIH,
3aMEpPUTh TOKOBBIE
CUTHAJIbI, IPOBEPHUTH
U3MEPUTEIbHBIE pe-
suctopsl 100 Om

[IpoBepuTh JIMHUIO
ceszu [IJIK-MBAS

3aMeHUTh MOAYJIb
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OnucaHue NposiBIEHUN OTKa-
30B U TOBPEKICHUN

Bo3MoxHbBIE TPUYNHBI

Yka3zaHus 110 CIoco-
0aM yCTpaHEeHUs

He ynpasnsrorcs otaenbHbie
UCIIOJIHUTEIIbHBIE MEXaHU3MBI
(B py4YHOM M aBTOMaTUYECKOM
pexuMax)

BrikiIt0ueH Wi HeucCIpaBeH
BBIKJIIOYATE b MTUTAHUS JAHHO-
ro KaHaJla peryjiasTopa

IIeperopeina nnaBkas BCTaBKa
nutanusa MM cooTBeTCTBYO-
1Iero KaHaja

HewncnpaBHbI BHEIIIHHUE yIIPaB-
JISTIOIIME WIIH CUJIOBBIE IEITH
(pa3bemsl, kabenu, [IbP, UM)

Heucnpasusl oTnenbHbIe Oec-
KOHTaKTHBIE KITFOYH MOTYJIS
M/IBB-K

Brirouuts uim 3ame-
HUTH BBIKJIFOUATEIh

3aMEHUTBH IIaBKYIO
BCTaBKY

[Ipo3BoHUTH LETIH,
MIPOBEPHUTH MPOXOK-
JIEHHUE CUTHAJIOB

3aMEHUTh MOAYJIb

[Tpu paboTte Gy10ka AUHAMHYE-
CKHE XapaKTepUCTUKHU MpoLec-
COB PEryJIMPOBAHUS HE COOT-
BETCTBYIOT TPEOYyEeMBbIM

YcTaHOBIEHHBIE B DHEPrOHE-
3aBUCHUMOU MaMATH MOIYJIsS
ITJIK100 3naueHust napamer-
POB PETYIATOPOB HEKOPPEKT-
HBI

VY CTaHOBUTH C TAHEIH
Onoka TpedyeMble
3HAYCHUS
napameTpoB
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5 XpaHeHue M TPAHCHIOPTHUPOBAHUE

5.1 bnok nomKeH XpaHUTHCS B OTAIUIMBAEMBIX M BEHTHJIMPYEMbBIX MOMEIIECHUSIX C
Temmepatypoii Bosayxa ot 5°C 1o 40°C u oTHOCHTENBHOI BIaXHOCTBIO He Gonee 60%
npu 20°C (ycnoBus xpasenns 1 mo TOCT 15150-69). TIpono/mkHTeIbHOCTS XpaHeH!s 12
MECHIIEB.

5.2 TpancnoptupoBaHue OJOKa B YHaKOBKE MPEANPHUATUSA-U3TOTOBUTEISI MOMKET
MPOU3BOJAUTHCA BCEMHM BHJIAMH 3aKPBITOTO TPAHCIOPTa (B KEJIE3HOJOPOKHOM BaroHe,
KOHTEITHEepe, 3aKpbITON aBTOMAIMHE, TPIOME, aBHAIIMOHHBIM B OTAIVIMBAEMOM I'€pMETHU-
3UPOBAHHOM OTceke) B ycnoBusix xpaHeHust 5 mo 'OCT 15150-69 B cooTBeTcTBUU C ACH-
CTBYIOIIMMHU HA JIaHHOM BHUJIE TPAHCIOPTA MpaBUJIAMHU NEPEBO3KU T'Py30B MpPH TemIepa-
Type okpykaroiiero Bo3ayxa ot Munyc 50°C 1o mmoc 50°C i Ipy OTHOCHTENBHOI BIaX-
HOCTH BO31yXa 10 98% mpu Temmepatype 35°C .

5.3 IIpo10KUTENBHOCTh TPAHCTIOPTUPOBAHHUS HE JIOJKHA MPEBBIIATh 6 MECAIIEB.

5.4 Pa3mMeleHue U KpeIUICHHE B TPAHCIOPTHOM CPEJCTBE YMAaKOBAHHBIX OJIOKOB
JOJKHO MCKIII0YATh BO3MOKHOCTh YJIapOB APYT O JIPYyra, a TAKKe O CTEHKH TPAHCIOPTHO-
ro CpeACTBa.

5.5 Ilepen pacnakoBbIBAHMEM IIOCJE€ TPAHCIOPTUPOBAHUS MPU OTPULATEIBHOM
TEMIEPAType BO3/AyXa BBITPY)KECHHBIE SIIIUKU C OJIOKaMU BbLACPXKAaTh YIAKOBAHHBIMHU B
TeyeHue 6 4acoB B YCIOBUSIX XpaHeHus 1o 5.1.

5.6 YTtunuzauus neraneil O6j0ka HE MPEACTaBISET OMACHOCTH AJIA OKPY>Karolei
Cpelbl.

ITo Bompocam mpojax U NOJAepKKH oOpalaiirecs:

Apxanrensck (8182)63-90-72
Actana (7172)727-132
Actpaxanb (8512)99-46-04
bapuay (3852)73-04-60
benropon (4722)40-23-64
bpstrek (4832)59-03-52
BrnamuBoctok (423)249-28-31
Bomrorpan (844)278-03-48
Bonoraa (8172)26-41-59
Boponex (473)204-51-73
ExarepunOypr (343)384-55-89

HWBanoBo (4932)77-34-06
Wxesck (3412)26-03-58
Ka3zanb (843)206-01-48
Kanuuunrpan (4012)72-03-81
Kanyra (4842)92-23-67
Kemeposo (3842)65-04-62
Kupos (8332)68-02-04
Kpacuomap (861)203-40-90
Kpacnosipek (391)204-63-61
Kypek (4712)77-13-04
Juneux (4742)52-20-81

Marnutoropcek (3519)55-03-13
Mocksa (495)268-04-70
Mypmanck (8152)59-64-93
Ha6epexubie Yennst (8552)20-53-41
Hwxunii Hosropon (831)429-08-12
Hogoky3snenk (3843)20-46-81
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42

Openoypr (3532)37-68-04

Tlen3a (8412)22-31-16

TTepmb (342)205-81-47
Pocros-na-/lony (863)308-18-15
Ps3ansb (4912)46-61-64

Camapa (846)206-03-16
Cankr-ITerepOypr (812)309-46-40
Caparos (845)249-38-78
Cesacromons (8692)22-31-93
Cumdeponons (3652)67-13-56
Cwmornenck (4812)29-41-54

Coun (862)225-72-31
Crasponoins (8652)20-65-13

Emunsrnii agpec: spb@nt-rt.ru | http://skbspa.nt-rt.ru

Cypryt (3462)77-98-35
Tseps (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TromeHs (3452)66-21-18
VibsHoBck (8422)24-23-59
Va (347)229-48-12
Xabaposck (4212)92-98-04
Yenabunck (351)202-03-61
Yepenoser (8202)49-02-64
Spocnasib (4852)69-52-93





