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BBEJIEHUE
Hacrosimee pykoBOACTBO MO  JKCILIyaTallMd M IACHOPT  SABJIKOTCA  JOKYMEHTOM,

YIOCTOBEPSIOIIMM OCHOBHBIE MapaMEeTpbl M TEXHUYECKHE XapaKTepUCTHUKU Tra30aHaIu3aTopa
Mmoaudukamuu [IKI-4 /X-C-CO (ucnomnenust IIKT-4 /1-C-CO-4P-2A, TIKI'-4 /2-C-CO-4P-2A un
[IKT-4 /4-C-CO-4P-2A).

HacTosiee pykoBoJICTBO MO AKCIUTyaTallM U MACHOPT MO3BOJISIOT 03HAKOMHUTHCS C YCTPOMCTBOM U
MPUHIUIIOM paboTsl Tazoananu3aTopa Mmoaudpukamuu [IKI-4 /X-C-CO (ucnionnenus [1IKI™-4 /1-C-CO-
4P-2A, TIKT -4 /2-C-CO-4P-2A u I1IKT'-4 /4-C-CO-4P-2A) u ycTaHaBIMBAIOT MPABUJIA €TO
IKCILTyaTaIuu, COOJII0IEHUE KOTOPBIX 00ECIICUMBACT MOAICPKAHNE €T0 B TIOCTOSTHHON TOTOBHOCTH K
paborte.

I"a3zoananu3arop Beimyckaercs corsiacHo TY 4215-004-70203816-2015.

B KOHCTpyKIMIO, BHEIIHUN BHUJ, 3JIEKTPUUYECKHUE CXEMbl M TMpPOrpaMMHOE obecrieueHue
ra3oaHagu3aTopa MOTYT ObITh BHECEHbl H3MEHEHHs 03 NpeaBapUTEIbLHOTO YBEAOMIICHHS, HE
YXYALIAIONINE €r0 METPOJIOTHYECKHE U TEXHUUYECKUE XapaKTEPUCTUKH.

[IpaBa Ha TOMOJIOTHIO BCEX MEUYATHBIX IJIAT, CXEMHBIE PEIICHUS, MPOrPaMMHOE 00eCTieueHue u
KOHCTPYKTMBHOE HCIIOJIHEHHE mpuHauiexkaT wusrorosurento — AO “OKCHUC”. KonupoBanue u
HCII0JIb30BAaHUE — TOJIBKO C PA3pEIICHHS] N3TOTOBUTEIISA.

B cnyuae nepemaum razoaHannzaTropa Ha Ipyroe IMpEANpUATHE WIM B JIPYroe MmojapasjeiieHue
JUIS SKCIUTyaTalliy WM PEMOHTA, HACTOsIIee PYKOBOJACTBO MO SKCIUIyaTallMd M MacHopT MOJJIexKaT
nepeaye BMECTE C Ta30aHATM3aTOPOM.

IToBepka ocymectBisgercs mo MI1-242-1930-2015 "T"a3oaHanu3aTopsl KUCIOPOa U OKCUIA
yraepona [1KT -4 monuduxanmii [TKT-4 B, [IKT-4 H, I1IKI'-4 / X. MeTtoauka noBepku'",
pa3paboTtanasiM U yrBepkaeHHbIM [ T CU ®T'VII "BHUUM um JI.1. Menneneera" «22» uromns
2015 .

I/IHTepBaJ'I MCKAY NOBEpKAMU — OAWH T'OA.



1 HA3HAYEHUE U3JAEJINA

1.1 Tazoananmuzatopel [IKI'-4 /X-C-CO mnpeaHazHayeHbl JUisi HENPEPBHIBHOTO (KPYTIOCYTOUYHOIO)
M3MEpEeHUs], peruCTpaliy U PeryJIupoOBaHUs MacCOBOM KOHIIEHTPAIIMU OKCHJIA YIIIEpOIa.
1.2 T'a30aHanu3aTop MOXKET MCHOJB30BAThCS B PA3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH, CEIbCKOrO

XOSHﬁCTBa, MCIUIUHE, DOHEPIrCTUKE.

2 TEXHHUYECKHUE XAPAKTEPUCTHUKU U3JAEJIUA U YCJIOBUA IKCIVITYATAIIUU

2.1 TexHuueckue XxapaKTEpUCTUKH Ta30aHAIM3aTOpa IPUBEACHBI B Ta0uIe 2.1.
Tabnuya 2.1

HanmeHnoBanue napamerpa, €HHUALIEI H3MEPEHUS 3HavyeHue
Junana3oHbl W3MEpEeHHs MacCOBOM KOHIEHTpPAllMM OKCUAA YIiepoa,
mr/m’ ot 0 10 500
[Ipenen ocHOBHOW AOIycKaeMOW OCHOBHOM TMOTPELIHOCTH H3MEPEHUS
MAcCOBOIT KOHIIEHTPALIMH OKCH/A yriepoa npu Temmeparype 20 °C:
Ot 0 1o 20 + 4 mr/m’
cB. 20 1o 500 + 20 % OTH.
[Ipenen nonyckaemMoi 10NMOJHUTENBHON NOTPENTHOCTH cM. Tabuuny 2.3
[Tpenensbl qomyckaeMoil BapHallMy BBIXOHOTO CUTHAja Ta30aHain3aTopa, 0,5
B JIOJISIX OT MPEJICIIOB TOMYCKaeMON OCHOBHOM a0COTIOTHOM MOTPEIITHOCTH
[Tpenen nomyckaeMoro M3MEHEHHs BBIXOJHOTO CUTHAja CTAlMOHAPHOTO
ra3oaHajiuzaropa B Te4eHHEe 24 4 HENpepbhIBHOW pPabOTHI, B JOJAX OT 0,5
npeJiena JOIMmycKaeMoil OCHOBHON MOTPEIIHOCTH
HomunasibHOE BpeMsl ycTaHOBIEHUsI TOKa3aHUN T guom, €, HE OOJIEE 30
Pexomennyemblii pacxon rasa B mpeoOpa3oBaTensix C INPOTOYHOMN or 0,1 10 0,5
KaMepowu, JI/MUH
Bpewmst mporpeBa razoananusaropa, MUH, He OoJiee 5
KonuyecTBo TOUEK aBTOMAaTHYECKON CTATUCTUKH 30000
Hanpspkenue nutanust 220122 B, 50+1 I'y
ITorpebsemas ra3oaHaIM3aTOPOM MOIIHOCTb, BT, He Ooee 30
JnuHa xalenst [uisl TOAKIIOYEHHUST W3MEPUTENIBHOTO Mpeodpa3oBaTens K 1000

U3MEPUTEIILHOMY OJIOKY, M, He 6oJiee

HHTepdeiic cBA3M ¢ KOMIBIOTEPOM

RS-232, RS-485, USB

Harpy3ounas cnoco6HOCTB perne

7A ipu 220 B

ToKkOBBII BEIXOI:
Jlnama3zoH W3MEHEHHS BBIXOJHOTO TOKa, MA

4...20,0...5;0..20

JIMCKpEeTHOCTh U3BMEHEHUS BBIXOJJHOTO TOKA, MKA 19.5;4.9; 19.5
MakcruMaabHOE CONPOTHUBIIEHUE Harpy3ku, Om 300; 1000; 300
Macca razoaHaimsaropa, Kr, He 0osee 1,5
l'aGapuTHble pa3Mepbl razoaHanu3aTopa C YYE€TOM MPUCOECTUHEHHBIX

pa3beMoOB, MM, He Oolee 150x255x235
Macca n3MepuTeNIbHOro Mpeodpa3oBares, Kr, He OoJiee 0,5
["abapuTHbIe pa3Mepbl U3MEPUTENLHBIX ITpeoOpa3oBaTenel, MM, He OoJiee 210x40x100
Cpennsist HapaOOTKa Ha OTKa3 ra30aHaIn3aTopa, u 15000
CpenHuii CpoK CITyKOBblI, JIET, HE MEHEe 5




2.2 YcnoBus 3KCIUTyaTalliy IPUBEICHbI B TabmuIe 2.2

Tabauya 2.2

HaumeHoBaHue mapamMeTpa, eIMHUIbI H3MePeHus 3Hauenne
PaGouwne ycnoBus npuMeHeHUs 0J10Ka H3MEPEHUS
- Temmeparypa Bo3ayxa, °C ot - 20 10 + 40
- OTHOCHUTEJIbHAS BIAXKHOCTh, %o ot 10 mo 95
(6e3 KOHJEHCAIMH BIIAaTH)
- armoc(epHoe naBieHue, klla ot 84 o 106,7
BHUMAHMHE !!!

CogepxaHrie MEXaHMUECKHUX U arpeCCUBHBIX IIPUMECEH B OKPYXKAIOIIeH U KOHTPOIUPYEMOH cpefie
(x10pa, cepbl, aMMHaka, pochopa, MbIIIbSIKA, CYPEMBI U UX COCIUHEHUH ), OTPABISIOLINX AIEMEHTHI

JlaTYMKa, HE JI0JKHO MPEBBIILIATH MPEENIbHO T0IyCKaeMbIX KOHLeHTpauuii corsnacHo 'OCT
12.1.005-88.

Tabauya 2.3
[Ipenensl gomyckaemMoi TOMOJIHUTEILHON MOTPEIIHOCTH *
OrnpenensemMblii razoaHajan3aTropa OT U3MCHEHUS
KOMITOHEHT OTHOCHUTEIIBHOU
(M3MepUTETbHBIN TEMIEpaTyphl, JIaBJICHMUS, BJIQ)KHOCTH B JHaNa30He
KaHa) Ha kaxbie 10 °C Ha Kakapie 3,3 xlla pabouux ycioBui
JKCIITyaTaluu

Oxkcuja yrieposa 0,5 0,2 0,5

HpI/IMC‘{aHI/IC - * - OTHOCHUTEIIBHO YCHOBPII;'I, IIpHU KOTOPLIX IMTPOBOANIOCH OIIPCACICHUC OCHOBHOH
MMOTPCITHOCTH.




3 YCTPOHMCTBO U NPUHIIUAI PABOTHI

3.1 VYcrpoiicTBO razoanajimusaropa
l'azoananuzatop cocTouT M3 OJ0Ka M3MEPEHUS W MOAKIIOYAEMBIX K HEMY H3MEPHTEIbHBIX

npeoOpa3oBareseii, COeTMHIEMBIX ¢ OJJOKOM HM3MEPECHHS YIJIUHUTEILHBIMU KaOelsIMH JITHHOMN
10 1000 meTpos.

3.2 Baok n3mepenust
3.2.1 KoHucrpykuus 0Ji0ka
bnok u3mepeHHs] M3rOTaBIMBAETCS B IUIACTMACCOBOM KOpITyCe B HACTOJBHOM BapuanTe. Ha

JUIEBOM TIaHedu OJIOKa PacToOJIOKEHBI AJIEMEHTBI YNPABJICHHWS M HWHAUKAuu. Ha 3amHei
MaHeIU PacIoaraloTcs pa3beMbl JUISI TMOJKIIOUEHUS HW3MEPHUTEIBHBIX IpeoOpa3oBaTeliei,
pa3beMbl BBIXOJOB YETBHIPEX pejie, pa3beMbl JIBYX TOKOBBIX BBIXOJIOB, pa3bEMbl HHTEPGEHCOB
RS-232, RS-485, USB, nepxarenb npearoxpaHuTes.

B 3aBucumoctu OT ucnonHeHus razoaHanuzarop umeer oauH (ucnomuenue [IKI-4 /1-C-CO-
4P-2A), nBa (ucnonuenme I1KI-4 /2-C-CO-4P-2A), unu verbipe (ucnonnenue [1KI-4 /4-C-
CO-4P-2A) usmepuTeIbHBIX KaHAJIA, CBA3aHHBIX C U3MEPUTEIbHBIMU [IPEOOPA30BATEIAMHU.

3.2.2 JIunesas naHejb
Buewnuit Bua nuneBoil nanenu npuseaeH Ha Pucynok 3.1.
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Pucynok 3.1 Bup nnueBoi naHenu ra3oaHaan3aTopa, CBEpXy BHU3 HCIIOJIIHEHUE!
[IKT-4 /1-C-CO-4P-2A TIKI-4 /2-C-CO-4P-2A, TIKI'-4 /4-C-CO-4P-2A.

1 Knomnka “Cetp”

2 Nnnukarop “Kanan”

3 Unauxarop “Pexum”

4 Nnnukarop “Konuentpanus”

S Nunukarop “Ilapamerp”

6 I'pymina cBetonon0B “Brixoabl”

7 I'pynna ceeroanonos “Kananbl ynpaBJjieHus

8 Ceeroauonapl nepecuera “EqMHUIBI KOHIEHTPAIUT

9 Knormnka

10 Knonka | N7

11 Knomxka w
s 12 Kuomka

B

Knonka/Cetoauon “Cerb” HCIONB3yeTCS IS BKIIOYCHHS/BBIKIIOUYEHUS Ta30aHaIM3aTopa U

JJIs1 OTO6pa)KeHI/I$I BKJIFOYEHHOT'O COCTOSAHUA Ia30aHain3aTopa.

Wupukarop “Peskum” CIyXHUT A5 0TOOpaykeHHs 3HAUEHUH TEMIIepaTyphbl B peKUME U3MEPEHUS
(onIMOHANBHO), a TaKXe 1JI1 0003HAYEHUS BUAA TapaMeTpa IPpH YCTaHOBKE (M3MEHEHHH).



Nunukatop “KoHueHTpamus” CIyXUT JJI1 OTOOpaKEHUS 3HAYCHHM MAacCOBOW KOHIICHTpAIlUU
OKCHJIa YIJIEpOoJia B Mr/M° 1 MEPECYUTAHHOTO 3HAUYCHUSI KOHILIEHTPAIlMK OKCHJIA yriepoJa B ppm
B peXHME H3MEPEHHUS, a TakkKe i1 OTOOpakeHUs HU(POBOro 3HAUCHHUS Iapamerpa MpHU €ro
yCTaHOBKE (M3MEHEHUHN ).

I'pynma cBetononoB “EAMHNIBI KOHIEHTPauuu” 0003Ha4YaeT THIT SUHUI] OTOOPasKEeHUs
KOHIIGHTpALlUU OKCHJIAa YTIEPO/1a, KOTOPHIE BRIBOASTCS HA MHAUKATOP.

Kuomnku Q (“YBeanuenue”) u v (“YMeHbIEHHE”) HCIOJIB3YIOTCS JJISI MIEpEeMENICHUS

[0 MEHIO M JJs BbIOOpa omuuii pa®oThl ra3oaHain3aTopa; U3MEHEeHHs LU(POBOTO 3HAUYCHUS
KaKOro-Jn0o rnapamerpa npu ero yCTaHOBKE.

Ji1st KHOTIOK v u Q B ra30aHaIM3aToOPe NPEyCMOTPEH PEXUM aBTOIOBTOPA, IIPU KOTOPOM

OJIHOKPAaTHOE HA)KaTHe U OTIIYCKAHUE KHOIIKU NMPUBOIAUT K U3MEHEHUIO Ha | eMHUIly MIIailuero
paspsaa. B To xe BpeMs HIUTENBHOE (30ech U Oalee «OumeENbHOey O3Hauaem He MeHee 2
CeKyHO) HaKaTue OJHOU U3 KHOMOK MPUBEACT K YCKOPEHHOMY M3MEHEHHIO YHCIIA.

Knomka HUCIIOJIB3YCTCA JIsI NEpEMCIICHHA 110 MCHKO W JIA BBI60pa OHHI/Iﬁ pa6OTBI

razoaHajau3aropa.

Kuomka UCIIONIB3YETCS U1l IUKIMYECKOTO M3MEHEHMsI €IUHUIl OTOOpaKEeHUS

KoHIeHTpauuu. [Ipu 3ToM Tekyias equHuIa MOACBEUYNBACTCS COOTBETCTBYIOLIUM CBETOAMOIOM
u3 rpynnsl " EfMHAIBI KOHOeHTpanuu' .

['pynmna cBeToAMOA0B — MHAMKATOPOB JIMHUHN yIpaBieHUs “BbIXoabl” CIyXUT AJ1s 0TOOpaxeHUs
PEKMMOB  YIPAaBIEHUS BHEIIHUMHM YCTPOMCTBAMH, U CUTHAJIU3UPYIOT O BKIIOYEHUU
COOTBETCTBYIOIIMX BBIXOIHBIX YCTPOUCTB.

Wupukarop “Kanan” cioyXuT JUIs yKa3aHus HOMepa KaHajla U3MEPEHUs B peKUMe U3MEpEHHs U
IIPU HACTPOMKE KaHalla U3MEPEHMSL.

WNnnukatop “IlapameTp” Cily>KUT AJ11 OTOOPaKEHUS COCTOSIHUS KaHAJIOB YIIPaBJICHUS.

I'pynna cBeronuonoB “Kanaubl ynpabieHusi” o0003HayaeT COOTBETCTBYIOLIMM —KaHAJ
YIIPaBJIEHMS], COCTOSSHUE KOTOPOI'O BBIBOJUTCS HA HHIUKATOP.

3.2.3 3aausas naneianb
Buemnwmii Buj 3aHel naHenu razoaHanusaropa npuseaeH Ha Pucynok 3.2, Pucynok 3.3.
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Pucynok 3.2 3anHss naHenb razoaHaan3aropa

1 Pa3zpem “IIpeobpa3oBaresin”
2 Paszvem “RS232”

3 Pazwem “USB*

4 PaszpeMm “RS485”

5 ToxoBBIE BEIXObI

6 CereBoii mHyp

7 CeteBoii Ipel0OXpaHUTEND
8 Brixozml perne
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Pucynok 3.3 3anHsAs naHenb razoaHajn3aTropa CBEpXy BHU3
[TIKT-4 /1-C-CO-4P-2A, IIKT-4 /2-C-CO-4P-2A, [IKT"-4 /4-C-CO-4P-2A.



1 Pazwem “TIpeoOpa3zoBatens” S TokoBbI€ BBIXO/JIbI

3 Pazwem “RS-232” 6 CereBoii IHYp
3 Paszpem “USB* 7 CeteBoli Ipe10XpaHUTED
4 Paspem “RS-485” 8 Brixosl pene

Pazrem  “IIpeoOpa3oBaTesib”  CIOYyKUT Uil TOAKIIOYECHHS  TpeoOpa3oBaTesst K

ra30aHalin3aTopy. CBs3b ra3oaHajini3aTtopa C Hp606paSOBaTCJ'ICM OCYIICCTBIIACTCA 11O

unrepdericy RS-485. [{okoneBka pazbema npuBeneHa Ha Pucynok 3.4.

3 b

1 2

Pucynok 3.4 Pa3bem NoJaKIIOUEHHUS] U3MEPUTEIBLHOTO IPeoOpa3zoBaTes

1 - curnan “A” 3 - 00muMii MpoBO
2 - curgain “B” 4-+12B

Pazpem “RS-232” npenHa3HadeH IS MOIKIIOYCHHS ra3oaHann3aropa no uatepdeiicy RS-232
K KOMIIBIOTEPY HJIM HHOMY KOHTposuiepy. LlokoneBka pazpema npuBeqena Ha Pucynok 3.5.

1 234 5
\

[~

[ 1\
6 7 8 9
Pucynok 3.5 Pa3beM nonakiroueHus ra3oaHaan3aTopa K Kommnsorepy mo RS-232

2 — curnan RD nunnu RS-232
3 — curnan TD nunun RS-232
5 — oOmwmit (3emist) RS-232
1,4,6,7, 8,9 — He ucnoynb3yroTCs

Pazvem “USB” mpeanasznadueH 1jis MOAKIIOYEHUs ra3oaHanusartopa no unrepdeiicy USB k
KOMITHIOTEPY HJIM HHOMY KOHTpoJsuiepy. L{okoneBka pazpema npuBenena Ha Pucyrnok 3.6.

USB

2 1

\ n
J

3 —— 4
Pucynox 3.6 Pazrem USB (po3zetka «B»)

10



1 — nuranue (+5B)
2 — quaus D-
3 — nmuausa D+

4 — oOmuii (3emiis)

Pazbpem “RS-485” npennasHaveH ajis MOJKIIOUEHHUS Ta30aHAIM3AaTOpa B CETh MO MHTEpdeicy
RS-485. [lokosieBka pazbeMa npuseaeHa Ha Pucynok 3.7

RS - 485

A|B|J_

1 2 3

Pucynoxk 3.7 Bun pazpema RS-485

1 — curnan A qmuauu RS-485
2 — cur"an B muann RS-485
3 — o6mmii (3emurst) RS-485

IloaxmrouaTe HArpy3Ky Ha BBIXOJHBIE DPa3beMBbl pPENIE CIENYET, PYKOBOJACTBYACH CXEMOM:

4=
1 Ej \ 2 . K Harpyake

P>
perne

npuBeaeHHON Ha PucyHok 3.8.

—

o o
b

Pucynok 3.8 [lonkiroueHne Harpy3Kku K BbIXOY YIIPaBJICHUS

[{okoneBka pa3bemMa TOKOBOTO BBIXOJ1a MpUBeeHa Ha Pucynok 3.9.

Pucynok 3.9 Pa3bem TOKOBOro BBIXOAA
1 — TOKOBBII CUTHAI

2 — o0mmmii (3emIis)

3.3 IlpuHuun padorsl
11



3.3.1

3.3.2

3.3.3

3.34

Nuaukanus u3mMepeHnu
W3mepurenbHblii  ONOK cuMThIBaeT uWHGOpMANMIO M3 Tpeoldpa3oBaTeNsi — MAacCOBYIO

KOHIIEHTPALIMIO OKCHJIA YTJIepoia U MHAULIUPYET e€ Ha MHAMKATOpax JuleBoi nanenu. CBsi3b ¢
M3MEPHUTEIIbHBIM Ipeobpa3zoBareneM BeaeTcs 1o 1udpoBomy uHTepdeiicy RS-485 Ha ckopoctn
9600 Owut/c. MHTepBanm ompoca mpeoOpazoBarelis COCTABISIET OKOJIO OJHOW CEeKyHAbl. B
3aBUCHUMOCTH OT BBIOPAaHHBIX E€AMHMII WHIUKALMU OCYIIECTBISIET MEpecYeT M3 OCHOBHBIX

€MHHUL] U3MEPECHUS mr/m3 B ppm.

Perucrpanusi uamepeHuit
IIpn HeoOXOIMMOCTH HCHOJb30BaTh B Ta30aHaIN3aTOpe (YHKIMIO PErHCTpaTopa CIexyeT

IpUOOpeTaTh €ro B KOMIUIEKTE C MPOrpaMMHBIM oOecnedeHueM Juisi Kommblorepa. [laHHbIE,
HOJTy4eHHbIE OT W3MEPUTEIBHOrO IpeoOpa3oBarelis, 3alMCBIBAIOTCS B JHEPTOHE3aBUCHMYIO
namsTh OJ0Ka ¢ ompeaereHHbIM nepuoioM. Hacrpoiika mepuosia, CUMTBIBAHUE M IPOCMOTP
JAHHBIX OCYILIECTBIISAETCA C IIOMOLIbIO IPOrPAMMHOI0 0OECIIEYEHHUS.

HNHuTepdeiicel cBA3M
C momomipo MUPPOBBIX MHTEPPEHCOB M3 Ta30aHAIM3ATOPA MOTYT OBITh CUMUTAHBI TEKYIIHE

3HAYCHUS U3MEPEHUS KOHIICHTPAIMH, HAKOTUICHHBIC JaHHBIC M3MEPEHU, U3MEHEHBI HACTPONKHU
razoaHanmsaropa. M3meputenbHbplld OJOK MOXKET paboTaTh C KOMITBIOTEPOM WM HMHBIMH
KOHTpoJUIepamMu 1o TpeMm IudpoBeiM uHTepdeiicam: RS-232, RS-485, USB. [omyckaercs
MOJKIIIOUEHUE | pabora Oyioka 1mo BceM uHTepdeiicam ogHOBpeMeHHO. CKOpoCcTh 0OMEHa 110
untepdeiicam RS-232 u RS-485 HactpauBaercs nmonb3oparenem B npeaenax ot 1200 xo 115200
out/c. USB unrepdeiic nogaepxusaer cranaapt 2.0, ckopocts oOMeHa no cranaapty Full-
Speed. IIpu paboTe ¢ KOMIBbIOTEPOM TazoaHanu3aTop ompeaensiercs kak HID-yctpoiictBo u ¢
onepanuoHHbiMi cuctemMamu Windows XP u Bbllie He TpeOyeT yCTaHOBKH JOMOJHUTEIbHBIX
JpariBEPOB.

Pabota BbIXOAHBIX yCTPONCTB
W3MepuTenbHbIi OJI0K B KaU€CTBE BBIXOAHBIX YCTPOMCTB MOKET MCIIOJIb30BaTh YETHIPE peJie U

JIBa TOKOBBIX BBIX0J1a. TOKOBbIE BBIXOJIbI MOT'YT OBITH HACTPOEHBI MTOJIb30BATENIEM ISl padOTHI B
cTanaapTHbIX AuamazoHax: 0...5 mA, 0...20 MA, 4...20 MA. PaGoTa BBIXOJHBIX YCTPOMCTB
oTpesieNsIeTcsl HaCTpOoMKaMM KaHaloB yrpaBiieHUs. Kaxioe BBIXOJHOE YCTPOWCTBO peie WIn
TOKOBBIM BBIXOJI JKECTKO CBSI3aHO C KAaHAJIOM YIPaBICHHUS — BBIXOJHOE YCTPOMCTBO |
yIpaBiISeTCsl KaHAJIOM YIpaBieHHs 1; BBIXOJHOE YCTPOHCTBO 2 yIpaBiseTcss KaHajloM
ynpasiaeHuss 2 u T.0. [Ipu 3ToM KaHan ynpaBieHUST MOXET ObITh HACTPOEH Ha COOBITHUS U
M3MEPSIEMBIN TTapameTp JTF000ro kaHana u3mepenus. Kanansl ynpasnenust ¢ 1 mo 4 — 3aBsi3aHbl
Ha pene, KaHalbl 5 U 6 — Ha TOKOBBIE BBIXOJbl. PaboTa kaHanma ympaBlIEeHHS MOXET OBITh
HAaCTpOEHa OJHUM W3 CIEIYIOIIUX CIIOCOOOB: BbIKIIOYEHO, JOSUYECKULl CUSHATU3AMOp,
cmaobunuzayus ¢ ucmepesucom (monvko 01s peie), cmaburuzayus no IHJ[ 3axony, nunetinsiil
8b1X00 (MOIBKO 0J11 MOKOBbIX 6b1X0008). IIpu BEIOOpE TOTUKU crmabuiu3ayus ¢ eucmepesucom
(monvko ona pene), cmabunruzayusa no [1HMJ] 3akony, ra30aHann3aTop MOXKET CTaOMIN3UPOBATh
3aJJaHHbII MapaMmeTp Mo (PUKCHUPOBAHHOMY 3HAUEHHIO, JIMOO MO 3HAYCHMIO, MEHSIOIIEMYCS BO
BpEMEHH 110 nporpamme (rmoapoduee cm. 6.3.3.3, 6.3.3.4).

Jozuueckuii cucnanuzamop
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B pexume paboThl JOrMYECKOr0 CHUTHAIM3ATOpPAa KaHAJ YIPABICHUS BKJIIOYAET/BBIKIIOYACT
BBIXO/JIHOE YCTPOMCTBO MO OMPEACIEHHBIM COOBITHSM B KaHalaX yIPaBICHHS, ISl TOKOBOTO
BBIXO/JIa O3HAYaeT MHUHUMYM H MAaKCUMyM TOKa COOTBETCTBEHHO. COOBITHSI B KaHAJIax
yIpaBJIEHUSI MOTYT OBITH CIICAYIOUINE: HapyuleHue HUNCHe20 Nopo2d, HApPYUleHUe 6epXHe2o
nopoza. Bce paspeméHHble Ui CHTHAIW3aTopa COOBITHS MO BCEM KaHajlaM HW3MEpEHUs
JIOTUYECKH CKJIaJBIBAIOTCS U 00Pa3yIOT JIOTUYECKYIO (DYHKIIHIO IPUBEICHHYIO HUXKE:

f=HIIle Punl + Bl1l e Pénl + HII2 e Pun2 + BI12 e Psn2

rIe:

HIIl, HII2, BIll, BII2 — coOblTUS HapylmIeHUS HWKHUX M BEPXHUX IIOPOTOB B
COOTBETCTBYIOUIMX KaHanax wusMmepeHus; Punl, Pun2, Penl, Pen2 — pa3peuieHue
WCITOJIH30BAaHUS COOBITUI HAPYIICHUSI COOTBETCTBYIOIINX TTOPOTOB.

[Tpumepsl coOBITHIT HAPYIICHUS BEPXHUX U HUKHHUX MOPOTOB U MCIOJIb30BAHUS ITUX COOBITHIA
JUIsl CUTHANIM3aIuu npuBeaeHsl Ha Pucynok 3.10Pucynox 3.11.

WUamepsaembii U3mepsaembIi
napametp napametp

3 YcTaHOBNeHHoe 3Ha4YeHue

BepXHero nopora
YcTaHOBNEHHOE 3Ha4YeHwWe

/ HWXHero nopora

: Bpemsa Bpemsa
1
| CocTosHue CocTosHue
| VCMONHNUTENbHOro WMCMNOMNHWUTENbLHOro
1 yCTpoOMCTBa ycTpoicTBa
1
BKN | BKML —
BbIKI. BbIKI. BbIKI. BbIKT.
Ll Ed
Bpems Bpemn

Pucynox 3.10 Co6siTus: Hapymenust HII (cneBa), Hapymenue BII (cripasa)
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WamepsieMbii

napameTp
T . BEPXHWI
g ) nopor
] I
I I
I I .
- I I HUKHWI
i I I nopor
T I
T I
T T T
. : ! Bpems
I 1 I
. : CocrosHne
: : | MCNONHUTENBLHOTO
| | | ycTpoWcTBa
gkn! ' Bkn.
BBIKIT.
BbIKM. BpeMﬂ

Pucynox 3.11 ®ynkmus Buna f = HIT+BII

Cmabunuzayus c 2ucmepe3ucom

Crabwinzanusi U3MepsieMoro mapaMeTpa C THCTEPE3UCOM MPHUMEHsIeTCS B clydasx, KOorja He
TpeOyeTcst BbICOKAass TOYHOCTh CTaOMIM3HPYEMOro mapameTpa, JUO0 Korja OOBEeKT, MmapaMmerp
KOTOpPOTO CTaOMIM3UpyeTcsi (HampuMmep, KOHIIEHTpPAILUs), UMEeT Majoe Bpems uHepuuu. [Ipum
BbIOOpE THIA pabOTHI KaHaa YIPaBIEHHS — CTAOMIM3aKs C THCTEPE3UCOM, KaHATY yIpaBICHUS
Ha3Ha4YaeTcss KaHal wu3MepeHus (Jr00oi), mapamMerp KOTOpOro OyAeT CTaOMIM3UpOBATHCS.
Kaxxnplii kaHan ympaBJICHHS WMEET MpOorpaMMy HM3MEHCHHsS CTa0WIM3MPYyeMOTo MapaMerpa BO
BPEMEHH, IO 3TOH MporpamMme CTaOMIM3UPYEMbIH MapaMeTp JUHEHHO U3MEHSETCS MO TOYKaM
nporpamMMmbl. [lpumep pab®oThl KaHala yOpaBlIeHUS HACTPOEHHOTO Ha CTaOWUIH3aIUI0 C
TUCTEPE3UCOM IpHBeAeH Ha Pucynok 3.12.

UzmepsieMbin
napameTp

Crabunusunpyembin "
napamerp BEPXHUIA

1
1
1
)
I
I
I
1
I
1
I
1
1
<
|
1
T
s
%
- 4
s
s
ncrepesuc

Bpems

Cocrtosiuune
MUCNOMNHUTENbLHOro
ycTpoucTBa

BKI.

bIKI.

BbIKI. BpeMﬂ

Pucynoxk 3.12 Crabunu3zamus ¢ THCTEpe3ncoM
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Cmaounuzayus no ITH/] 3axkony

Crabunuzanus uzmepsemoro napamerpa no [1M]] 3akony npumeHsieTcss B cilydasix, KOTJa He
MOJIXOAUT CTaOWIM3aluUs C THUCTEpEe3HcOM. PerynupoBka YpOBHS MOIIHOCTH IE€peJaBacMoi
OOBEKTY pEerylupoOBaHUS JJs PEICHHBIX BBIXOJOB OCYILECTBIISETCS METOJOM IIHUPOTHO-
umnynbcHoi moxymsinuu (LLIMM). [pu Hactpoiike, nepuon LLIMM cnenyet BeIOMpaTh HE MeHee
YeM Ha JIBa [TOpsKa MEHbIIE TOCTOSIHHON BpeMEeHHM 00beKTa 110 IapaMeTpy peryiaupoBanus. Jis
TOKOBBIX BBIXOJIOB MMHMMYM M MaKCHMYM MOIIHOCTH COOTBETCTBYET MUHUMYMY U MakCHUMyMy
TOKa COOTBETCTBEHHO. YPOBEHb MOIIHOCTH, II€peJaBacMblii OOBEKTY PpEeryJIMpoBaHus,
omnpenensercss TpeMs BBOAMMbIMU Kodpduuuentamu I1W/I-perynaropa Kp,Tn,Td . OcHoBHas
¢dopmyna pacyera npuBeACHA HIDKE:

U(t) = K,(e(t) + 1/ T, [ edt + T, i—‘:)
0

[Ipu BeIOOpe Tuma paboTHl KaHama yrpaBieHus — cradbmnusanus mo I1M]] 3akony, kanary
yIpaBJIeHUs] Ha3HauyaeTcs KaHal u3MepeHus (JI000#), mapamMeTp KOToporo Oyzer
crabminsupoBatbes. Kaxaplii KaHan ynopaBiIeHMs HMMEET MporpaMMmy CTaOMIM3HPYEMOro
napameTpa, 1o 3TOH ImporpaMMe CTaOMIM3UPYEMbIH MapamMerp MOXKET JUHEHHO M3MEHSATHCS BO
BpemeHu. Ilpumep paboThl KaHana ympaBieHHMs HAcTPOEHHOro Ha crabwimsauuio mno [THJT
3aKOHY HarpeBaemMoro o0bekTa npuseseH Ha Pucynok 3.13.

napamerp W3mepseMbiin
Crabunusaupyembii napameTp
napametp
<
z
z
3 ,’
| L - =<
' |
| \ Bpemsa
MOLHOCTb | !
nepepasaemas

HarpesaTenio

| Bpemsa
Pucynoxk 3.13 Crabunu3zanus no [11/] 3akony

Jlunennbviit 661x00

JluHelHbIN BBIXOJT MCTIOIB3YETCs, KOTJIa HEOOXOUMO TOJYYUTh BBIXOJIHON TOKOBBIM CHUTHAJ
OpsIMO TPONOPLMOHANIBHBIN U3MepsAeMbIM 3HaueHusM. [lonb3oBarenb MOXKET HACTPOUTH
JUHEMHBIA BBIXOJ HA TpU cTaHAapTHbIX auanasoHa: 0...20 MA, 4...20 mA, 0...5 MA.
CooTBeTcTBHSI MakCUMymMa U MHUHHMYMa MEXAY TOKOM U HM3MEPSEMBbIX BEIUYUH TaKXkKe
nporpaMmMupyroTcsi noibs3oBareneM. Ha Pucynok 3.14 mnpuBeigeH mnpumMep HACTpONMKH Ha
nuanasoH 4...20 MA ¢ rpaaumamu 0...400.
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400

Pucynok 3.14 Jlunelinsbiii Boixog 4...20 MA ¢ nuamnazonom 0...400

@®opMmyibl pacuera BBIXOAHOIO Toka I B MA 11 3aJaHHOIO0 MUHUMAalbHOrO Pmin, 3aaHHOTO
MakCUMalIbHOrO Pmax u Texyuiero P 3Ha4eHMsI U3MEPAEMOT0 IapaMeTpa IPUBEACHBI HIKE:

(P — P min)

= —x16+4 , 1yig BBIXOAHOTO TOKa 4...20 MA,
(Pmax— Pmin)

(P — Pmin)

= — %20 , 11 BeIXogHOTo ToKa 0...20 MA,
(Pmax— Pmin)

(P — P min)

= — %5 , It BBIXoHOro ToKa (...5 MA.
(P max— P min)
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3.4 IlepBu4HBIi Npeodpa3oBaTeIb

3.4.1 KoHcTpykuus
[TepBuyHbIe TIpeoOpa30BaTENU BBITYCKAIOTCS B IMIMHAPUYECKOM METANTHYECKOM Kopryce, B

KOTOPOM HaxOJUTCsl IedaTHas Iuiata. JlaT4uk OKCHAa Yyriepoja pacloliaraerci BHYTPU
U3MEPUTENIbHOM KaMepbl, KOTOpasi B 3aBUCUMOCTH OT UCIIOJHEHUS MOKET ObITh IPOTOYHOM UITU
BHJIe «MUKpodoHay. McrionHeHus: mpeoOpa3oBareseii npuBeacHsl Ha Pucynok 3.15.

Ly

o oy

&

4 11110 ” @ﬂ[

Pucynoxk 3.15 IlepBuunsbie npeoOpa3oBaTenu

NIIMYVY-03, UTIMVY-04, HacTeHHOE KperuieHne (TIo OPSIKY cleBa HapaBo)

3.4.2 IlpuHuun padorsl
B kadecTBe  YYBCTBUTEIBHOIO  3JI€MEHTa B  IpeoOpa3oBarene  MCIOJb3yeTcs

JIEKTPOXMUMUYECKHI CEHCOp, MPOMOPIMOHAIBFHO MpeoOpa3youuil napruuaibHoe aBleHHE
oKcHaa yriepoja B TOK. [Iutanue mpeoOpas3oBaressi OCYIIECTBISETCS OT U3MEPUTEILHOTO
6soka HampsbkeHueM 12 B mocrositHHOro TOKa. CBS3h ¢ M3MEPUTEIBHBIM OJIOKOM BENETCS IO
nudposomy uaTEpPeiicy RS-485 na ckopoctu 9600 6ut/c. UHTepBan onpoca nmpeoOpazoBartens
COCTABJIAET OKOJIO OHOM CEKYH/IBI.
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4.2

4.3

4.4

4.5

4.6

5.2

53

54

5.5
5.6

5.7

5.8

59

5.10

MEPBI BE3OITACHOCTH
l'azoananu3aTtop BBIMOJHEH B COOTBETCTBHHM C TpeboBaHusamu Oe3onacHoctTn 1o ['OCT
12.2.007.0, I'OCT 12.2.007.14.
[Io cmocoOy 3ammThl 4YenoBeKa OT MOPAKEHUS SJICKTPUYECKUM TOKOM Ta30aHaIN3aTop
otHocuTcs K knacey 1II TOCT 12.2.007.0.
[Ipu sKcruTyaTanuum U TEXHUYECKOM OOCTY)KHBaHUHU HE00XouMo cobmoaath TpedoBanus ['OCT
12.3.019-80, '"llpaBunma TEXHHUYECKOH OKCIUIyaTallMH »AIIEKTPOYCTAHOBOK MoOTpeduTenei",
"[IpaBuiia TeXHUKH O0€30TTACHOCTH IIPH SKCILTYaTaIlMU AJIEKTPOYCTAHOBOK MOTpeOuTenei".
Ha OTKpBITBIX KOHTaKTax KJIEMM ra30aHalu3aTopa MpU 3KCIUIyaTallUd MOXKET MPUCYTCTBOBATh
Hanpspkenue 220 B, 50 ', omacHoe AJ1s1 4eJI0BEUYECKOM KU3HHU.
JIroOble MOJKIIOYEHMsI K ra3oaHajlu3aTopy U pabOThl MO €ro TEXHUYECKOMY OOCITYKHBAHUIO
MPOU3BOJUTH TOJILKO MPU OTKIOYEHHOM MHTAHUM Ta30aHajn3aTopa U OTKIIOYECHHBIMU
WCIIOTHUTEIbHBIMUA YCTPOUCTBAMM.
K pabore ¢ ra3zoaHamm3atopoM [OMYCKAIOTCS JIMIA, O3HAKOMMBILIKECS C HACTOSALIUM
PYKOBOJICTBOM I10 3KCILTyaTalliy U NaclopToM.

HOAI'OTOBKA I'A30OAHAJIM3ATOPA K UCITIOJIB30OBAHUIO
W3Bneub rasoaHanu3aTop M3 YHNAaKoBOUHOHM Tapbl. Ecim rasoaHanusaTop BHECEH B TEIUIOE
MOMEIIIEHUE U3 XOJIOJHOTO, HEOOXOAMMO JaTh Ta30aHAIM3aTOPy MPOTPEThCs 10 KOMHATHOU
TEeMIIEpaTyphbl B TCYCHUE 2-X YaCOB.
CoenMHUTh M3MEPUTETBHBIA OJOK U U3MEPHUTENbHBIE NPEeoOpa3OBaTENU COCAUHUTEIbHBIMU
kaOensimu. B ciydae ecnu anHanusupyemasl cpeia IpeanoJiaraeT CoJep’KaHue MEXaHU4eCKOU
MIBLIK, TAPOB Maciia MPUHATH MEPHI 110 UX YCTPaHEHHIO.
[Tpr HEOOXOAUMOCTH, MOAKIIOYUTH HCIIOITHUTEIFHBIE MEXaHU3Mbl WM MHOE O0OpYHOBaHHE K
KJIeMMaM pa3bEMOB BBIXOIHBIX YCTPOMCTB B COOTBETCTBUU 1I. 3.2.3.
[Ipu KOMIIIEKTAaMK ra30aHaan3aTopa AUCKOM C IMPOTrPaMMHBIM OO€CleUeHUEM, YCTaHOBUTh €TI0
Ha kommbloTep. [loakmounTs razoanamuzatop k cBobomnomy COM-mopty unu  USB-nopty
KOMIIBIOTEPA COOTBETCTBYIOUIMMH COCITUHHUTEIbHBIME Kademsimu. [Ipu HeoOX0IuMOCTH paboThI
razoananuzaropa mo RS-485 unrepdeiicy moasectu JHMHUIO CBSI3U K KiemMMaMm pa3béma “RS-
485” u coeMHUTH B COOTBETCTBUH 1. 3.2.3.
Bxmrounts razoananuzarop B cetb 220 B 50 'l m HaxkaTh kHONIKY «CeTb».
[Ipn BKIIOYEHMM ra3oaHalu3aToOpa Ha €ro ’KpaHe WHAUIMpYyeTcs Bepcusi BHyTpeHHero I10O,

cm.Pucynok 5.1.
— I 1c
- 115

Pucynok 5.1 Mnaukanus Bepcuy BHYTPEHHETO MPOTPaMMHOT0 00ecriedeH st
OcymecTBisercs cCaMOTECTUPOBAHUE Ta30aHalIM3aTopa B TedueHHe S5 cekyHA. llpm Hanmmuum
BHYTPEHHUX HEHUCIPABHOCTEM Tra30aHajgM3aTopa Ha MHJIUKATOpEe OTOOpakaeTcsi HOMEp
HEUCIIPAaBHOCTU U Pa3faeTcs 3ByKOBOM curHai. [locie ycnemHoro TeCTupoBaHus U 3aBEPLICHUS
3arpy3Kd Ha MHAMKATOpe OTOOpa)karoTcsi TEKyllue 3HaueHus usMepeHuil. Pacmmdposka
HEHUCIIPaBHOCTEH TECTUPOBAaHUS M APYrHMX OWIMOOK B padoTe ra3oaHaln3aropa NpHUBEIEHA B
pazaene 7.

Ilocne wncnonb30BaHMsI Ia30aHAIM3aTOpPA BBIKIIOUUTH €ro KHONKOH «CeTb» M OTCOEIUHUTH
cereBoit kabenb oT cetu 220 B 50 I'm.

JUiss  TOATBEPXKACHUS TEXHUYECKHX XapaKTePUCTUK M3JAEIHS HEOOXOIUMO  €¥KEro/IHO
IIPOU3BOJUTH OBEPKY ra30aHAIN3ATOPA.

PexomeHyeTcsl €XEerojHo MpOBOAMTH CEPBUCHOE OOCIY)KMBAaHHE Tra3oaHajIM3aTopa Ha
3aBOJIE-U3TOTOBUTEIE.
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6 PEXHUMBI PABOTHI U HACTPOMKU 'A30AHAJIN3ATOPA
6.1 OO0ume cBegeHus
[Tpu sKCIUTyaTalMy rasoaHajiv3aropa ero (yHKIIMOHHPOBAHHE OCYIICCTBIIICTCS B OJHOM H3

pexumos: PABOTA wnimn HACTPOWMKA. Tlocne BKIIOYEHHMS M CaMOJMArHOCTHKH
razoananuzarop mnepexogut B pexkum PABOTA. HesaBucumo 0T pexknma paboThI
ra30aHAJIM3aTOP BBIMOJHIET ONMPOC U3MEPUTEILHOTO MpeoOpa3oBarens KOHICHTPALUHU, BEJET
PETUCTPAIMIO U3MEPEHUH, OCYIIECTBIsIET OOMEH JaHHBIMHU IO JIIOOOMY U3 MOAJEPKUBACMBIX
nupoBbIX HHTEpPGENHCOB, YIpaBIAeT BBIXOAHBIMU ycTpoiicTBamu: perne. Ecam mocne
CaMOJIMarHOCTUKHU WM B IIpoliecce paboThl ra30aHAIN3aTOP UHIUMIUPYET cooluieHue “crit err”
— nanpHelmas paboTa ¢ Ta30aHaIM3aTOPOM HEBO3MOXKHA, U Ta30aHANM3ATOP IOIJICKHUT
pemonTy. Ecnu B mporecce paGoThl razoaHanu3aTop HHAWLIUPYET coobiieHue “no conf” —
CJIelyeT BEPHYTh a30aHAIN3ATOP K 3aBOJICKUM HACTpOMKaMm, B COOTBETCTBUH C 6.3.2.6.

6.2 Pexum PABOTA
Pexum “PABOTA?” sBiisieTcss OCHOBHBIM 3KCILTyaTallUOHHBIM PEKUMOM. B aHHOM pexume Ha

unaukarope “KoHumentpaums” oToOpa)xaeTcsi TEKylllee 3HaYe€HHWE MAacCOBOW KOHIICHTpAIlUU
OKCHJAa yIJIepoJla aHaTu3upyeMoll cpelnsl B MI/M® WIH [epecyHTaHHOE 3HAYCHHUE
KOHLIEHTpauuu B ppm. Ceroanonabl “EQMHHMIBI KOHUEHTPANMH” HHIULUPYIOT TEKYLIUe
eAVHMIIBI OTOOpakeHHs KOHIEHTpanuu okcujga yriuepoga. Cseronuoasl  “Beixoabl”
OTOOpaXKaroT TEKYIee COCTOSHHUS BBIXOJIHBIX pelie - 3aMKHYTO/pa3oMKHYTO. (CBETOAMOIbI
“KanaJjbl ynpaBJjieHHs1” 0TOOpa)katoT BHIOpAHHBIM KaHall yIpaBJIEHUsI, COCTOSIHUE KOTOPOTro
otoOpaxkaercst Ha uHaukarope “Ilapamerp”. Unnukatop “Ilapamerp” oToOpaxaeT pexum
pabotbl kaHana ympaiieHus. Bo3mokHble BapuanHThl uHIUKanuu B pexkume PABOTA
npuBeieHbI B Tabnue 6.1.

Tabauya 6.1

Oo6o3HayeHne Jonmycrumsbie KommenTapuu
3HAYeHHUs

3HaueHue U3MEPEHHOTO

0...500 napaMerpa KaHajia
KOHIIEHTpaluu
KAHAIJI E - 40 OOpBIB TEPBUYHOTO
N3MEPEHUA npeoOpaszoBares B KaHale
KOHHEHTPAIINN E-02 Brixon napamerpa 3a HUKHHI

Anana3oH U3MEPCHUA

Brixon napamerpa 3a BepXHUU
JIAana3oH U3MEpPEHUs
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3HaueHue napameTpa
peryJupoBaHMs KaHaja B
999...9999 peKUME PETYIUPOBAHUS C
KAHAT rucrepesucom uinu 1T
VIIPABJIEHU A oFF VYrpaBieHue BbIKIIOUYEHO
(perne) Lo9c¢ Jlornueckoe ynpaBiieHHE
IIporpamma ynpasienus
StOP OCTaHOBJICHA
hAnd Pyunoii
3HaveHue rnapamerpa
-999...9999 pEryIMpoBaHus KaHaia B
pexume perynuposanus ¢ [TN/]
oFF VIpaBineHue BBIKIKOYEHO
KAHAIJI
VIIPABJIEHUS Lo9c¢ Jlornueckoe ynpasieHue
(ToxoBEIi BEIXOZ) [Iporpamma ynpaBnenus
StOP OCTAHOBJICHA
Li nE JIMHEeNHBIN BBIXO
hAnd Pyunoii

6.2.1 TIlepexyloueHue eIMHUI] U BXO/] B PEKUM HACTPOUMKA

HepeKJ’IIO‘leHI/Ie MCXKAY CAUHHUIAMU H3MCPCHUA TPOU3BOAUTCA KHOIKOM . HpI/I 9TOM

BI)I6paHHa5[ ¢aAnHUuOa HM3MCPCHUA  IMOJCBCUMBACTCA COOTBCTCTBYIOIINM CBETOJHOJOM.

JnutenbHOE HaXkaTHE KHOIKH nepeBoauT razoananuzarop B pexum HACTPOUKA —

CAVHNLL
MOAPEKUM HACTPOWKH OOIIMX TMapaMeTpoB TazoaHanu3aropa. JJIMTenpHOe HaXKaTHe KHOMKU

nepeBoauT razoanammsarop B pexxkuM HACTPOMKA — moapexum HacTpOHKH TEKYIIETo

KaHaja ynpasieHus. Cxema paboTsl razoananuzaropa B pexume “PABOTA” npusenena Ha
Pucynok 6.1.
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Pucynok 6.1 Pexxum PABOTA

6.2.2 Bpi0op KaHa/Ia yIpaBJieHHs], PyYHOe yIIpaBJieHHe BLIXOJAHBIMH YCTPOHCTBAMMU.

X/

Kuomnkoit

IMIPOU3BOJNUTCA BBI60p TCKYLICTO KaHaJIa YIPABJICHUA, IIPpU 3TOM HHIAUKATOP

“IlapameTrp” oTOOpa)xkaeT peXHUM pabOThl TEKYUIEro KaHaua ynpasiieHus. JlinurenbHbIM

HaXXaTu€éM KHOIIKHK

BBIXOJIHBIX yCTpOMCTB. lIpunynurensHOe

X/

OCYHICCTBJIACTCA

MMPpUHYAUTCIIBHOC

BKJIFOUEHHE/BLIKIIIOUEHHE

BKJIIOUEHHE/BBIKITIOUCHHE BO3MOXHO, €CJIM KaHall

yIpaBieHUs BBIKIIOYEH UM Ha uHaukarope “Tlapamerp” COOTBETCTBYIOIAs MHIMKALUS, CM.

Pucynok 6.2.
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3 6
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O-@-0-0-0-0
3 5 6

2 4

Pucynok 6.2 PydHoe BKIHOYEHHE NCIIOJHUTEIBHOTO YCTPOHCTBA
BTOPOT'0 KaHaja yIpaBJeHus

I[J'IH KaHaJIOB pPEJI€ BKIIHOYCHHUC O3HAYACT COCTOAHUC <«BaAMKHYTO», HJII TOKOBBIX KAHAJIOB —

MaKCHMaJbHBIN TOK: B 3aBUCUMOCTH OT HACTPOUKHM KaHana 5 MA wiu 20 MA.

I[J'IH KaHaJIOB PCJIC BBIKIIIOYCHUC O3HAYACT COCTOAHUC «KPA3OMKHYTO», HJII TOKOBBIX KAaHAJIOB —

MUHHUMAJIbHBIN TOK: B 3aBUCMMOCTH OT HAacTpoilku kaHaia 0 MA win 4 MA.
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6.2.3 Brpi0op KaHA/Ia HHAMKALMA U3MEPEHHS.

Bribop kaHana MHIWKAIMM W3MEPEHHUS OCYIIECTBISIETCS KHOIKOU Q KaK I10Ka3aHO Ha

Pucynok 6.3.
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Pucynok 6.3 Beibop kaHalla MHAMKAIMN U3MEPEHUs

6.2.4 VYmnpapienue padoToii NporpaMMsbl peryJiupoBaHUsA
Ecnu xaHan ynpaBiieHUsS HACTPOCH HA CIAOUIUZAYUIO C 2UCTNEPe3UCOM I Cmaduiu3ayuio no

ITH]] 3axony M pa3pelieHo UCIOIb30BAHUE MMPOTPAMMBI, TO YIIpaBlIeHHE PabOTOM MPOTPaMMBI:
OCTaHOBKA, 3aIlyCK, Iay3a — OCYLIECTBIAETCS KHOIIKOU . [IepBBI1i1 3amycK nporpamMmsl B
TEKyLIeM BbIOPAaHHOM KaHaje YIpPaBJIEHHUs OCYILECTBIIAETCS OJUHOYHBIM Ha)KaTHEM KHOIKU
. [Ipu stom unauxarop “Ilapamerp” Menser uHaukauuio StoP Ha StAr u uepes 2

CeKYHJIbl OCYIIECTBIsIETCS 3alyCK Mporpammbl ¢ e€ mepBoro Imara. Ilpm HeoOXxoaumocTu
octaHoBUTH (StoP), nepesanmyctuth (StAr), mocraButh Ha mnay3y (PAuS) BeimonHeHue

IIPOrpamMMBl 10JIb30BATENb KHOIKOW BbIOMpaeT Tpedyemoe aeiictBue. Pexum naysa He

BBIKJIIOYAET PETYJIMPOBAHKUE, HO OCTAaHABIMBACT CYET BPEMEHM B Iporpamme. /[l cHATUA C
peXHMa nays3sl [0JIb30BaTeb KHOMKOW BbIOMpaeT pexxuM npogoxeHus (Cont).
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Pucynok 6.4 YnpasineHue nporpaMmmoil peryanpoBaHust

Jlns 3amycka mporpamMmbl BbIOpaTh «3allyCK MPOrpaMMBbD» KHOIKON , nocine 2 cex
3a/Iep>KKH, pa3/laeTcsl 3BYKOBOM CUTHal, U 3allyCK porpamMmbl ocyuiecTsisiercs. s ocraHoBa,
nepesanycka, IpoJoHKEHHs IporpaMMbl BEIOpaTh COOTBETCTBYIOLIYIO OILIMIO KHOIKOM .

BriOpanHast orniust aKTUBHPYETCS aHAIOTHYHO «3aITyCKy IPOTPaMMBD».

6.3 Pexnm HACTPOIKA
Pexxum HACTPOMUKA nipenHazHaueH AJid 3a/laHusl U 3allCH B SHEPrOHE3aBUCHMYIO NaMSATh

razoaHajgm3aropa TpeOyeMbIX TpPH JKCIUTyaTallid IMapaMeTpPOB H3MEPEHHS U YIPaBJICHUS.
3ajlaHHbIEe 3HAYEHUS TApaMETPOB COXPAHAIOTCS B MaMSTH T'a30aHAIN3aTOPA MOCIE OTKIOUYEHUS
muranus. Pexxum HACTPOMKA nenntcs Ha /1Ba MOAPEXKHMa: HACTPOHKA OOIINX MapaMeTpoB
razoaHajan3aTropa U HaCTpOilKa KaHaJIOB PEryJIupOBaHUsI.
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6.3.1 Hacrpoiika o0IIMX NapaMeTPOB
Bxon B HacTpoilky OOIIMX MapaMeTpoB Tra30aHAJIM3aTOPa OCYILECTBIISETCS JUIMTEIbHBIM

HaXaTueM KHOIIKU . HaCTpOﬁKa O6HII/IX napaMeTpoB TrazoaHajln3aTopa BKIHOYACT:

HACTPOWKY CETEBOTO aJpeca, HACTPOIKy ckopocTn ooMeHa o uHtepdeiicam RS-232 u RS-485,
HACTPOMKY 3BYKOBOI CHUTHAJIM3allMU, HACTPOUKY MOPOrOB, BO3BPAT K 3aBOJICKUM HACTpPOMKaM.
CxeMa HaAcCTpOWKHM OOIIMX MMapaMEeTpPOB razoaHajau3aropa NnpuBeiaeHa Ha PucyHok 6.5. 3amuck

W3MCHCHHBIX 3HadYeHHH IIPOU3BOAUTCA HAXATUEM KHOIIKH . OTKa3 OT BHECCHHUS

H3MEHEHUH B BO3BpaT Ha BEPXHEEC MCHIO — KHOIIKO# .

H3nepeHue
Paboma | ze

‘

]

— -, '.' ,- ( Cereson
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sz : _ ';' ( CxopocTs
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Q
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Pucynoxk 6.5 Pexxum HacTpoiku 00IIMX MapaMeTpOB ra3oaHain3aTopa
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6.3.2 CereBoii aapec
CereBoii agpec HeoOXxoauMm sl paOOThl ra3oaHalM3aTopa C KOMIBIOTEPOM B COCTaBe
U3MEPUTEIIBHOW CETH, COCTOSIICH W3 JBYX WM Oojiee razoaHaiau3aropoB. Hactpoiika

A ¥
CCTCBOI'o aapeca NMporu3BOJUTCA C ITIOMOIIBIO KHOIIOK u B COOTBCTCTBHU C PI/IcyHOK

% % %
6.6. 3anuchk KHOIKOM , OTKa3 OT U3MCHCHHU . CereBoit aapec MOXET IMPUHHUMATDH

3HadeHus oT 1 10 9999 B 3aBUCUMOCTH OT KOJIMYECTBA ra30aHATU3aTOPOB B CETH.

BriGop -_—
’ } ’ CeTeBoii

’-’,-“- ' ’,-“- appec npuGopa

1...9999

Pucynok 6.6 Hacrpoiika ceTeBoro aapeca ra3oaHain3aropa

6.3.3 CkopocTb 00MeHa
CkopocTh oOMeHa razoaHaiu3aTropa ¢ KoMmibioTepoMm o uHTepdericam RS-232 u RS-485

MOKET OBITh BbIOpaHa W3 ciuemyromux 3Hauenuid: 1200, 2400, 4800, 9600, 19200, 38400,

R| [
57600, 115200 6ut/c. YcTaHOBKA 3HAYCHHSI TIPOM3BOJIUTCS C MTOMOIIBIO0 KHOIIOK u )

o o |eavmny
3amnuch KHONKOU , OTKa3 OT UBAMCHCHUH .

v
_C _C "':,1‘
~ — " 0000

1200...115200

Pucynok 6.7 Hactpoiika ckopocTu oOMeHa

6.3.4 3BykoBasi CHTHAJIU3aLUS
B raszoanamu3aTope BO3MOXXHA HACTPOWKA 3BYKOBOW CHTHAJIM3AIMU IO HECKOJIBKUM

coObITUSIM: peakiusi Ha cOoi B pabore mpeoOpa3oBarens, MPH HapPYIIEHUU MOPOTOBBIX
3HAYEHUI H3MepsieMbIX MapaMeTpOB, 3BYKOBOE COIPOBOXAECHHE HaxaTHs KHOMOK. Cxema
MEHIO HAaCTPOIKHU 3BYKOBOM CUTHAJIM3alMU MTpUBeaeHa Ha PucyHok 6.8:
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Pucynok 6.8 Hactpoiiku 3ByKOBOM CUTHaIU3alMKU

BbiGop
Brximrouenme/BEIKIIIOUEHNE 3BYKOBOI71 CUTHAJIM3all OCYHICCTBIIACTCA C TIOMOIIBIO KHOITOK

, u , Kak nokazaHo Ha PucyHok 6.9Pucynok 6.11.

| |
oo L

) -

Pucynok 6.9 BxiroueHune/BbIKITIOUEHHE CUTHAIU3ALMY [TPU HaXKaTHUH KHOIIOK
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Pucynox 6.10 BxirroueHne curaau3aiiy HapyIieHus: TOporoB

A4
'- BuiBop BouiGop

g N s I UL

Ui

N

Pucynok 6.11 BkitoueHue curnanusanuu c0ost mpeoopa3oBarens

6.3.5 Hacrpoiika noporos
Hactpoiika TOpOrOB TO3BOJSET YCTAaHOBUTH JUJISl KAXKIOTO IlapamMerpa JBa IOPOTOBBIX

3Ha4YeHUs - BepxHee (BepxHuii nopor — “Up”) unu HiwkHee (HkHui nopor — “Lo”). Iloporu -
9TO BEPXHsSS M HIKHSISI TPAHHUIBI JIOITYCTUMOTO W3MEHEHHUsI COOTBETCTBYIOIICH BEIHYUHBI.
[Tpu mpeBBIICHAH TTAPaMETPOM BEPXHETO IMOPOra WIH CHM)KCHUW HIDKE HIDKHETO IMopora B
TF000M M3 TapaMeTpoB Ta30aHATU3aTOpP OOHAPYKMBAET ATO COOBITHE M BBIJACT 3BYKOBOM
CUTHAJI, €CJTM 3BYKOBAsl CHTHAIM3AIMs BKIOYeHA. [Ipr3HaKk HapyIICHUS MMOpOra MOXKET OBITh
UCIIOJIb30BaH B KaHAJIC YIPABICHUS, €CIM HACTPOHUTH €r0 Ha JIOTHUYECKUW CHUTHAIIN3ATOpP CM.
3.2.4.4 u 6.3.3.3. Cxema HacTpoiKu MOPOroB npuBefeHa Ha Pucynok 6.12Pucynok 6.13. Ilo
OKOHYaHUU HACTPOWKHU MOPOTOB BBIXOJ B MEHIO BEPXHEIO YPOBHSI MPOU3BOJUTCS HAKATHEM

Bbibop
CAMHNLL
KHOIIKH .

5

S

BLIEOP|

YcTaHoBKa HOMepa nopora

y
Lo col o

BLIEOP| BLIEOP|

"y

] - [
A
«J[>»]
Y

YcTtaHoBKa TMna nopora

Y A l‘
1 PlSaliy /
| A D"LJ. 'UP
|
| ]
2 iLol[_ioor{TEEE

BLIEOP|

Pucynox 6.12 3amanue moporos
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Pucynox 6.13 Ilosie HacTpoiiKK OPOroB

1 — napamerp (1- He 3aelicTBOBaH, 2- KOHIEHTPAIH)
2 — nomep nopora (1, 2)

3 - Bug nopora (Lo — HuxHMiL, uP - BepxHwMii)

4 — 3HayeHue nopora

6.3.6 Bo3BpaTt K 3aBOJICKHM YCTAHOBKaM
Bo3Bpar HacTpoek ra3oaHanm3aropa K 3aBOJICKUM YCTAaHOBKAaM OCYILNECTBIISCTCS, Kak

noka3ano Ha Pucynok 6.14: YES — BepHyTbCS K 3aBOJICKUM YCTaHOBKAaM, NO — OTKa3aThCs OT
BO3BparTa.

ICC

oL = o

Ve

n__

Pucynok 6.14 Bo3Bpar k 3aBOJICKMM YCTaHOBKam

Kpome »3TOro, BO3BpaT HAacTpoeK K 3aBOJCKHM YyCTaHOBKAaM MOXXHO TPOU3BECTHU

OJTHOBPEMEHHBIM Ha)KaTUEM KHOIIOK u IIPY BKJIFOYEHUU TazoaHanusaropa. ITocie

aKTHUBALlUM MpPOLEAYpbl BO3BpaTa K 3aBOJACKUM HACTpOMKaM BCE H3MEHEHHUS BHECCHHbBIE
N0JIb30BaTEIEM B KOH(UTYpaAIUIO Fa30aHaIN3aTopa cOPachIBAIOTCA O HACTPOEK, C KOTOPBIMU
ra30aHaJIN3aToOp MOCTABIISUICS MOJIb30BATENIO, 3aTEM ra30aHAIN3aTOP MHULUUPYET MIpoLeaypa
CaMOJIMarHoCTHKHU U Bo3Bpawaercs B pexum PABOTA.

6.3.7 Hacrpoiika KaHAJI0B peryJMpOBaHUSs
Bxon B HacTpoiiKy KaHaJOB PEryJIMpOBAaHUS OCYIIECTBISAETCS JIUTENbHBIM HaXKaTHEM KHOIIKH

BbiGop

. [Tocne Bxona B pexxuM HacTpauBaeTcs KaHall PEryJIMpOBAaHUs, KOTOPbIM ObUT BBIOpaH B
pexume PABOTA. Hactpoiika KaHajgoOB peryaupoBaHMs BKJIIOYAET: BBIOOP BXOJHOTO
napameTpa peryJaupoBaHus (TeMrepaTypa Uik KOHLIEHTPAIHs ), BIOOp JIOTUKU pabOThl KaHaua,
HACTPOMKY NPOrpaMMBbl PETYJIUPOBAHUS.
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Pucynok 6.15 PexxuM HacTpoiiku KaHana peryjaupoBaHus

6.3.8 BrbiO0p BXogHOrO MapamMmerpa
Bbi60opoM BX0THOTO mapamMeTpa ONpeelsaeTcs, 10 KaKOMY IapameTpy OyAeT OCyIIECTBIISATHCS

ynpasieHue — 1o temneparype ¢X.1 win no KoHIeHTpanuu kuciaopoja ¢X.2, rae X — HoMep
KaHaja.
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Pucynok 6.16 Hactpoiika BXo/1HOro mapameTpa KaHaja yrpaBieHus (pene)

Jl1s TOKOBOTO BBIXOZA KpPOME 3TOrO 3aJaeTcsl nuamna3oH BbeIxogHoro Toka 0...5 MA, 0...20
MA, 4...20 MA.
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Pucynok 6.17 HacTpoiika BX0JHOr0 TapamMeTpa KaHaja yrpaBiieHUs (TOKOBBIi)

6.3.9 Jloruka padotbl
Jlornka paboTHI KaHAJa YIIPABICHUS 334a€T TUI YIPABICHUS: 8bIKIIOYEHO (BO3MONCHO PYUHOE

pe2yaupoganue), 102UNecKUuti CUSHAIU3amop, cmabunu3ayus ¢ 2ucmepesucom (moavko O
pene), cmabunuzayus no IIH]] 3axony, aunetinblil 6b1X00 (MOILKO OJis1 MOKOBIX 8bIX0O08).
MeHro BBIOOpA JIOTUKH NpUBeeHo Ha Pucynok 6.18 u Pucynok 6.19.
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Pucynok 6.18 Beibop joruku paboThl KaHaa yrpaBieHus (pere)
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Pucynok 6.19 Bei6op noruku paboThl KaHaa yrpaBieHUs (TOKOBBIA BBIXON)

Jlozuueckuii cuzHajulIamop

B MeHIO HAcTpOHKHM JIOTHYECKOTO CUTHAJIM3aTOpa IOJb30BATENb ONpENeNseT, M0 KaKuM
cOOBITUSIM (HapyLIEHHsIM TOpOroB) OyaeT cpadaTbiBaTh BBIXOJAHOE YCTPOMCTBO KaHala
ynpasieHus. MeHI0 HacTpONKH JIOTHYECKOro CUTHaIn3aTopa npuseaeHo Ha Pucynok 6.20.
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Pucynok 6.20 Hactpoiika 10ru4eckoro curHajan3aropa
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PaSPGIHCHI/IC/SaHpCT p€aknuyM Ha HapyCEHUE IIOPOroB IPOU3BOAUTCA B COOTBETCTBHUU C

Pucynox 6.21.
]| - \
.| i

1 2 3

/
/

/
/

Pucynoxk 6.21 CtpykTypa HaCTpOMKHU JJOTUKHI

1 — xaHan u3MepeHus

2 — napametp (1- He 3a1eiiCTBOBaH, 2- KOHLIEHTPAIKs)

3 — Homep mopora (1-repBeIit, 2- BTOPOi)

4 — pa3pemenue (on), 3anpet (0FF) peakiiuu Ha coObITHE

Cmabunuzayus c cucmepe3ucom (moJvbKo ona pee)

[Tpu BBIOOpE cmabunuzayuu c eucmepesucom, TpeOyeTcs BBOJ BEIWYMHBI THCTEpE3UCa B
coorBeTcTBUM ¢ PucyHok 6.22. 3ajmaHue mapameTrpa peryJupoBaHMs U JIOTHKU €ro MU3MEHEHUS
IIPOU3BOJUTCS B COOTBETCTBUH ¢ 6.3.3.4.

' ’ ’ ' ’ ’ BenuuvHa

, ' ' ’ —> ,-”- -’,- rectepesuca

---<

‘- [T 0.0...9999

Pucynok 6.22 Hactpoiika BelTUYMHBI THCTEpPE3UCA
Cmaobunuzayus no ITH/] 3axony

IIpu BBIOOpPE cmabunuzayuu no I[IHJ] 3axomy, Tpedyerca BBoA Koddp¢unuentos ITHJI-
peryinaropa B cooTBeTcTBUUM ¢ PucynHok 6.23 u Pucynox 6.24. 3aganue mnapamerpa
pEryaupoBaHUs U JIOTUKU €r0 W3MEHEHHsI TPOU3BOIUTCS B COOTBETCTBUU C 6.3.3.4.
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Pucynox 6.23 Hactpoiika koaddurmentos [T I-perynstopa (pene)
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Pucynok 6.24 Hactpoiika koapdurmenton [INI-perynstopa (TOKOBBIN BBIXOT)
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Obosnauenue Tosacuenue 3nauenus
8 MeHIo

Pcof [Iponopunonaneuelii ko3 duuuent [TUI-perynsaropa

IcoF Wnrerpanbusiit koo dunuent [TNI-perynsaropa

dcoF Huddepenunansubiii koopdunuent [T1/I-perynstopa

Prd [Iepuon kBantoBanus [I1]/[-perynsitopa B ceKyHnax

LoP J1J11 TOKOBOT'O BBIXOJ]a HWYKHUI Mpezies OluOKu
MIPONOPIUOHATBHOTO PETYISATOPA

Hi P JU1st TOKOBOT'O BBIX0J1a BEPXHUM TpeAes OMNOKU
MIPOIOPLIMOHAIIBHOTO PETYISTOpa

Jluneiinwltit 6v1x00 (MOILKO 011 MOKOGHIX 8bIX0008)
[Ipu BeIOOpPE HUHElHO20 8bIX00a, TpeOyeTCsl BBOJ 3HAYEHUN COOTBETCTBYIOIIUX MUHUMATHLHOMY
oKy (Lo P) u makcumansaomy Toky (Hi P) cootBercTBUU ¢ PucyHok 6.25.
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-100 ...100
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’ ’ , ’ 3Ha4YeHwne

| BbiGop I S:::?LI V I
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gy

BuiGop
eanHAL

—
19 ()

Pucynok 6.25 Hactpoiika TMHEITHOT0 BbIX0OAa

YroObl HACTPOUTH JIMHEHHBIN BbIXOJ Kak Ha PucyHok 6.26 B Lo P 3amuceBator O, B Hi P
3anuceiBaroT 400.

400

Pucynok 6.26 IIpumep HacTpoHKH JTUHEHHOTO BIXOAA
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6.3.10 Hacrpoiika nporpaMmmsl ynpaBJieHHs
MeHi0 HAacTpOHKM NpOrpaMMBbl YIPABICHUS MO3BOJSET 3alaTh CIEAYIOIIME IapameTphl:

HOCMOAHHBIN NApamemp pe2yiuposanis, NPUSHAK UCNOIb308AHUS NPOSPAMMbL, HOMED Nep8o2o
waza npocpammsl, HoMep NOCIeOHe20 waza NPoSPammyl, YCl08ue OKOHYAHUE NPOSPAMMbL, 8600
npoepammol. CTpyKTypa MEHIO MpejcTaBieHa Ha PucyHok 6.27.
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Pucynok 6.27 MeHio HacCTpOMKHU MpOrpamMmbl yIIpaBICHHs
Ilocmoannwiii napamemp pecynupoganus

3HayeHUe TMapaMeTpa YIpaBleHHs, HPUMEHSETCSs INpU PeryJupoBaHUM 0e3 MporpaMmbl
yIpaBiIeHUS.
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Pucynoxk 6.28 BBeneHre MOCTOSSHHOTO ITapaMeTpa peryjJInpoBaHus

Hcnonvzosanue npozpammol

Paspenraer/3anperniaer MCHoiib30BaHUE MPOrpaMMbl peryiupoBaHus. Ilpu pazpemenuu (on)

UCIIONIB3YETCSl MapaMeTp PperyaupoBaHUs U3 MPOTrpamMMbl PETYIUPOBAHUS U H3MEHSETCS B
cooTBeTcTBUM ¢ Heu. [lpm

3anpere (0FF) wucnone3yercs nocmostHbll
pEryJIupOBaHHUS.

napaMmerp

v
O Coe =

o JC— LN

«
)

[

o~

Pucynok 6.29 BxitoueHe/BBIKIIFOUCHNE PETYIUPOBAHUS 10 IPOTPaAMME
Homep nepeozo (cmapmoeozo) wiaza/nomep nocieonezo uiaza

[TporpamMa perynupoBaHusi THpeAcTaBiIseT coboii MaccuB u3 508  sueek, KoOTOphIe

MOJIb30BaTEh MOXKET CBOOOIHO OmpeneisTh. [Ipy HCoap30BaHIH MPOTPaMMBbI Ta30aHATTN3ATOP
HAaYMHAET BBHITIOJIHEHHUE MPOTpaMMbI ¢ TiepBoro mara (PStr) mocienoBarenbHo 10 mMoOCHeaHETO

miara (PStP), 1ig xaxoro kaHana yrnpapjieHHUs IEPBBIA U MOCIEIHUN 1IaTW UHIUBUyalbHbIE,
a MaccuB 508 siueex — oOLIHiA.

-
o oIC | )

[ o e b T C
1...508

Pucynok 6.30 3aganue cTapToBOro 1ara nporpamMmmsl
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Pucynoxk 6.31 3aanue mociaeaHero mara mporpamMmbl

Ycnoeue okonuanus npozpammol

[To mocTHXKeHHIO MPOrpaMMOi MOCJIEIHEro Iara MOoJb30BaTelb MOXET HACTPOUTh PaldoTy
KaHaja yIOpaBleHUS CIEAYIOIUM o00pa3oM: OCTaHOBKAa MporpamMMbl (Ha UHAMKATOpE
“IIAPAMETP” wungunupyetrcsi StoP, peryaupoBanue BBIKIIOYEHO); MPOAOKEHUE
pEerylMpoBaHHsT 1O TapaMeTpy IMOCIEJHEro Miara MporpamMMbl; IEpe3anyCcK MporpaMMbl
peryinupoBaHus; B IapaMeTp PEryJIupoBaHusl 3arpy’KaeTcsl 3HAUYCHUE NOCMOsAHHO20 TTapaMeTpa,
10 KOTOPOMY MPOJIOJKAETCS peryinpoBanyue. MeHIo 3a/1aHus YCIIOBUN OKOHYAHUS [IPOTrpaMMBbl
npuBesneHo Ha PucyHok 6.32.
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no 3agaHHoOMY

3Ha4YeHW
Pucynok 6.32 MeHio HaCTpOMKH YCIOBUN OKOHYAHUS IPOrPaMMBI
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Be6oo npozpammur

[Iporpamma peryaupoBaHusi TpeAcTaBisieT coOoii MaccuB u3 508  sideek, KOTOpbIe
M0JIb30BaTEIb MOXKET CBOOOAHO ompeaensaTs. OnuH mar (s4eiika) MporpaMMbl MpeACcTaBIseT
co00il CTPYKTYpy M3 Tpex MHapaMeTpoB: mapamerp peryiaupoBanus (Par), Bpems Beixoma Ha
napametp (SEtL), Bpems ynepxanus napamerpa (HoLd), cm. Pucynok 6.33. 3a Bpemst BbIxoza
Ha IapaMeTp TEeKyllee 3HaYeHHE MapaMeTpa PeryJMpoBaHUM JIMHEHHO MEHSETCS OT 3HAYCHMsS
napaMerpa MNpeAblAyLIero Iara K 3Hau€HUIO NapaMerpa TEeKyILIero mara. MeHio HacTpoMKH
IporpamMMmsbl puBeIeHO Ha PucyHok 6.34 MeHI0 HacTpOMKH ITPOTrPaMMBI.
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o |
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SEEL | Hold |
i R t,Mun
' Step 1 |

Pucynok 6.33 I'padudeckoe npeacTaBiIeHHe I1ara mporpaMmbl
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Pucynok 6.34 MeHr0 HaCTpOWKH MPOTpaMMBbl

43




6.4 IIporpammHoe obecnieueHue

JUisi  CBSI3M  M3MEPHUTENBHOTO Ta30aHalM3aropa € KOMIIBIOTEPOM HEOOXOAMMO IPOrpaMMHOE
obecrieuenue Eksis Visual Lab (EVL) u coequnuTenbHbIi Kabenb, OCTaBISIEMbIE B KOMIUIEKTE (CM.
MYHKT 9).

[TogkmroueHne razoaHaauM3aTopa W YCTAaHOBKA CBS3M C HHM  OCYIICCTBIISICTCS  CICAYIOIICH
OCJIEN0BATEILHOCTLIO JEHCTBUH:

3amyck (aina setup.exe (setup_x64.exe mis 64-6utHoit Bepcur Windows) U3 KOPHEBOM TAIKH
Ha KkoMmmakT-gucke win USB-nakonureie;

e ycraHOBKa mnporpammHoro oOecmeueHusi Eksis Visual Lab ¢ kommakr-gucka winm USB-
HAKOMUTEJIs, PYKOBOJACTBYSICh MHCTPYKIUEH 1o yctaHoBKe setup.pdf (HaxoguTcs Ha KOMIAKT-
nucke win USB-HakomuTene B KOPHEBOM Marnke);

e 3amyck Eksis Visual Lab (ITyck — Bce nporpammer — Okeuc — Eksis Visual Lab);

¢ [IOAKJIFOYCHHUC I'a30aHain3aTopa K KOMIIBIOTCPY C TIOMOIIBLIO Ka6€JI$I;

e 00aBiCHHE ra30aHAIM3aToOpa B CIIUCOK YCTPOWCTB (KHOMKA ), 3aJaHHE TEXHOJOTHYECKOTO
HOMEpa, HAaCTpoiKa uHTepdeiica cBI3U (HOMEP MOPTa, CKOPOCTh CBSA3U M CETEBOM ajpec), 3aImycK

oOMeHa (KHOIKa LB );

Tabauya 6.1
Bepcusn
HaumeHnoBanue ITIporpamma
Tun cBsa3u BHYTPEHHEr 0 JonmostHUTEIBHO
ra3oaHajau3aTropa Ha [IK
no
Kab6ens USB [pu WCTIOJIb30BAHUN
lica RS-4
Kabert RS- unrepdeiica RS-485 mis
1) 115 CBA3M C KOMIIBIOTEPOM
ITKT-4 /1(2,4)-C- Eksis Visual ' HEO0OXOIUM
CO-4P-2A KaGens RS- Lab cM.1.5.6 npeobpasosaress
485% UHTEpdEcoB.
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6.4.1 BHyTpeHHee nporpaMMHoe odecnedeHne

BnusiHre BCTPOSHHOTO MPOrpaMMHOTO 00€CIIeUeHHs YUTEHO IPU HOPMHUPOBAHUHU
METPOJIOTMYECKUX XapaKTEPUCTUK ra30aHaIN3aTOPOB.

["a3oaHanM3aTOpPhl UMEIOT 3aLTUTY BCTPOSHHOTO MPOTPAMMHOTO 00ECIICUCHUS OT

IIpeIHaAMEPEHHBIX WM HEIIPeIHaMEPEHHbBIX U3MEHEHUH. Y poBeHb 3auuThl o P 50.2.077—2014

BCTPOCHHOTO MPOTPAMMHOI'0 00€CIIEYeHHUsI COOTBETCTBYET YPOBHIO «CPEIHHI», aBTOHOMHOTO [10 —

CHU3KUN.

Wnentudukanmonnsie nanusie BcrpoeHHoro 10 razoananuzatopos npuseneHs! B Tadnuie 6.2.

Tabnuya 6.2

WnentudukanuoHHbIe1aHHbIE 3HaueHue

(mpu3HaAKH)

WNnentudukanuonnoe Pkgdv.txt Pkg4n.txt Pkgdx.txt EVL.exe

HaumenoBanue [10

Howmep Bepcun 2.15 2.15 1.15 2.17

(unenTuukanuoHHbIA HOMep) [10

Hudposoit uaentuduxarop [10 75DE9CBAO911 |[E736AE92F544 |3E2A5A8D144 |25EB09D45348
F79906364FE7 |FCA6752E882 |1E396A4FA4E |3386D44F6550
D37F36BEES7 |A3E1E461A35 |3765570B2203 | AADB70C094
1FOSC277DESS | TEAF367ECFD |984E0D4733F5 | A8015B772C82
2A041A5A39D [F78C82BB97C |5B5C3413A83 |SF97B2CDBC6
8F8EDGS, 66B18136, A786774, 15DOE1S,
AITOPUTM aIrOpUTM IrOPUTM AITOPUTM
I'OCT P 34.11- [TOCT P 34.11- |[T'OCT P 34.11- |[I'OCT P 34.11-
94 94 94 94

Hpyrue uneHTruduKaImoHHbIC
TaHHBIC (€CITU UMEIOTCSA )

[Tpumeuanue — Homep Bepcuu [10 gomxeH ObITH HE HUKE YKA3aHHOTO B TaOIuIe. 3HAUCHUS
KOHTPOJBHBIX CYMM, YKa3aHHbBIE B TAOJIHIIE, OTHOCSTCS TOJBKO K (paitnam BctpoeHHoro [10 (firmware)

YKa3aHHBIX BEPCHH.
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7 BO3MOKHBIE HEUCITPABHOCTHU U CIIOCOBbI UX YCTPAHEHUS
7.1 Cnmcok BO3MOXXHBIX HEUCITPABHOCTEH M CIIOCOOOB MX YCTPaHEHHUsI MpUBEICH B Tabymiie 7.1

Tabmuma 7.1
HeucnpaBHOCTD, JlonmoiHUTEIbHBII
Bo3moxknas npuuuna | Cnocod ycTrpaHeHust
BHeIIIHee MPOosIBJIeHHE NPHU3HAK
l'azoananu3zarop He Bxirounts
BKJIIOUEH B CETh ra3oaHajan3aTop B CETh

Fa30aHanH3aTop HC
BKJIFOYACTCs, HUHAUKATOP V CTAaHOBHTE

Hewucmnpasen .
«CeTtb» HE TOPHUT. P HCTIPABHBIA
IIPEIOXPAHUTEIID.
IIPEIOXPaHUTEIb
Muraet coobiieHue OtcraroT yacel Pa3psxena Oatapes 3amenuts batapeto
test 01 u mpogomKkeHue pealbHOTO MUTAHMS YaCOB THUTaHWA, THIT
3arpy3Kku BpPEMEHU pealbHOr0 BpEMEHU CR2032
Muraet coobiieHue
test 02. .. test 05 u HewncnpaBHocTh PemonT
U3MEPUTENIHOTO OJI0Ka U3MEPUTEIIBHOTO
BMCCTO I10Ka3aHUH ra3oaHajm3aropa 610Ka
cooOmieHue cri t err
He noxakmntouen TTpoBeputh
npeoOpa3zoBaresb [OKTIOYSHHE
npeoOpaszoBarenst
Coo6menue E-01 umm OOpnIB Kabens CBsI3U
E-40 BMecTO MOKa3aHuii ra30aHaanu3aTop — 3aMeHUTDb Kabelb,
U3MEPUTENbHBIN pPEMOHT Kabens
npeobpaszoBarenb
HewucnpasHocTb Pemont
npeoOpazoBarers npeoOpazoBarens
Henomnyctumslie DKCIUTyaTUpOBATh
YCIIOBUS SKCIUTyaTalluu npeobpaszoBarenb B
CooOuienus
npeoOpazoBaresns COOTBETCTBUHU II. 2.2
E-02 v E-03
HewncnpaBHocTh PemonT
npeoOpazoBarens npeoOpazoBarens
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8 MAPKHUPOBAHMUE, INIOMBUPOBAHUE, YIIAKOBKA

8.1 Ha nepenneii manenu u3MepUTENLHOTO OJIOKA HAHECEHA CIIEAYIOIIAs HHPOpPMALUs:
" HaMMEHOBAHUE ra30aHaIU3aTOPA

®  TOBAPHBIN 3HAK NPEIIPUATUA-U3TOTOBUTENSA
"  3HAK YTBEP)KICHMS THUIIA

8.2 Ha 3aaHeil naHenu U3MEPUTEIILHOTO OJI0Ka YKa3bIBAETCH:
®  3aBOJCKOM HOMEp U JaTa BBIIIYCKa

8.3 IlnomOupoBaHuE razoaHaIn3aTopa BBIIOJIHAETCS:
"y U3MEPUTEIHHOro 0JIOKA ra30aHaIM3aTopa - ¢ HUKHEH CTOPOHBI KOPILyca B OJHOM, JINOO B

JBYX KpEIEeKHBIX caMope3ax.
" Yy U3MEPUTEIILHOrO IPeoOpa3oBaTelis - MECTO CTONOPHBIX BUHTOB.

8.4 FaSOaHaJ'II/ISaTOp " €ro COCTaBHBIC YAaCTH YHAKOBBIBAIOTCS B YIIAKOBOYHYK Tapy — KAPTOHHYRO
KOpO6Ky, SIMIMK, Y€XOJI NIN MMOJIMATHJICHOBEIN IIAKET.

9 XPAHEHHME, TPAHCIIOPTUPOBAHUE

9.1 T'a30aHanu3aTOpbl XpaHAT B KAPTOHHOW KOpPOOKE, B CHEIMAIbHOM YINAKOBOYHOM YeXJje WIH B
MIOJINATUIIEHOBOM I1aKETE B CyXOM IIPOBETPUBAEMOM ITOMEILEHUH, IIPU OTCYTCTBUH MapOB KUCIOT
U JAPYrUX €AKUX JETyYUX BEILIECTB, BBI3BIBAIOLIMX KOPPO3UIO, IIPU TeMIepaType OT ILUIOC 5 10
mmoc 40 °C u otHOCHTETBHO# BaxHOCTH 0T 30 710 80 %.

9.2 TpancnopTHpOBaHHE [OIYCKAETCS BCEMHM BHUAAMH TPAHCIOPTa B 3aKPBITBIX TPAHCIOPTHBIX
CpeacTBaX, 00ECIeUNBAIOIINX COXPAHHOCTh YIAKOBKH, TPH Temieparype oT munyc 35 °C 10
nmoc 50 °C u oTHOCHTenbHO# BakHOCTH 10 95 % pu temmeparype 35 OC (6e3 koHmeHcarum
BJIarH).
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10 KOMIIVIEKTHOCTDb
10.1 KoMIIeKTHOCTh TOCTaBKH ra30aHaau3aropa npuseaeHa B Tadmauie 10.1

Tabauya 10.1

HaumeHOBaHME KOMILIEKTYIOIIMX U3/1eJMid, IPOrPAMMHOI0 o0ecneveHusl, KoJu-Bo
AOKYMEHTAIlUH

1" | Mismepurensuerii 610k TTKT-4 /X-C-CO B 01HOM H3 HCIIOTHEHHiI:
1.1 [1IKT-4 /1-C-CO-4P-2A | wr
1.2 [1IKT-4 /2-C-CO-4P-2A ’
1.3 [TIKT-4 /4-C-CO-4P-2A
22 | Msmepurenshblit mpeobpaszoBares:
2.1 NIIMYV-03, B BUJIe IpOTOYHON KaMephl CO IITYLEpaMH «EJI0UKa 10 4 wr.
2.2 NIIMVY-04, B amoMIHUEBOM KOPIyce B BUE “‘MUKpOhoHA™
3% | Kabens moaxmodeHus nmpeobpazoBaTerst K H3MEPHTEIBHOMY 610Ky, 10 M 70 4 1T,
41D | Kabens JUIS] IOJIKJTFOUEHHSI K KOMITBIOTEPY 1 .
4.1 Kab6ens RS-232, 10 m 1 mT.
4.2 Kabens USB, 1 m 1 mrt.
6% | Jiuck nan USB-HAaKomuTel b C POrPAMMHBIM 00€CIIeUeHHEM 1 mr.
7 CBUAETEIBCTBO O TOBEPKE 1 9K3.
8 MertoiMka noBepku 1 7k3.
9 PykoBoacTBo no skcrutyatanuu u nacnopt TOAIL413412.030 PO u IIC 1 5K3.

(1) — BapuaHT omnpenenseTcs Ipu 3aKase;
(2) — mO3UIMH MOCTABJISIFOTCS 1O CHEIHATLHOMY 3aKa3y;

(3) — nuHa Kabens MoKeT OBITh M3MEHEeHa 1Mo 3akaszy a0 1000 m.
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11 CBUIAETEJBCTBO O IIPUEMKE

11.1 T'azoanamuzarop IIKI-4 /__-C-CO-4P-2A 3aB. Ne U3TOTOBJIEH B COOTBETCTBUU ¢ TY
4215-004-70203816-2015 u komIuieKToM KOHCTpYKTOpckoil pokymentanun TOAIL.413412.030
Y TIPU3HAH FOJIHBIM JUISI SKCILTyaTaluu.

11.2 TlocraBnsiemas KOH(MUTYpAITHS:

Ha3Banue KOMILIEKTYIOLIEH 3aBojacKoil
Kanaua Ne Tun
4acTH Ne
[IpeobpazoBarens 1
[TpeoOpasoBarens 2
[TpeobpasoBarens 3
[TpeoOpasoBarens 4
Jdnuna KouunyecTBo
Kab6enn ISt TIOJTKJTFOYCHUST
npeoOpa3oBares K

U3MEPUTEIILHOMY OJIOKY

Kab6ens RS-232

Kabens USB

[Iporpammuoe obecnieuenue, CD-auck win USB-HakonuTenb

CBugerenbcTBO 0 oBepKe Ne

JaTa BbIIycKa 20 1.

[Tpeacrasutens OTK

Jara npoaaxu 20 T

Hpe,[[CTaBI/ITCJ'H) HN3IrOTOBUTCIIA

MII.
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12 TAPAHTHUU U3I'OTOBUTEJIA

12.1

12.2
12.3

12.4

12.5

12.6

12.7

12.8
12.9

12.10

12.11

N3roToBuTENh TApaHTUPYET COOTBETCTBHE razoaHaan3aropa TpeboBanmsm TY 4215-004-
70203816-2015 mpu cobmoeHnn TOTPEOUTENEeM YCIOBUN SKCILTyaTallud, XpaHEHUs U
TPaHCIIOPTUPOBAHHS.

["apaHTUIHBIN CPOK AKCIUTyaTallMM ra3oaHain3aropa — 12 MecsueB co IHS IPOJaxKH.

B cnydae BbIXoma rasoaHanuzaTopa M3 CTpPOS B TEUYEHHE TapaHTHIHOIO CpoKa IpHU
YCIOBUM  COONIIOJICHHST ~ MOTPEOMTENeM  YCIOBHM  OKCIUTyaTallld, XpaHEHUs W
TPAHCTIIOPTUPOBAHMSI U3TOTOBUTENH 00S3yeTCs OCYIIECTBUTH €0 OECIIaTHBIA PEMOHT.

B cnyyae mpoBeneHHs TapaHTUHHOTO pEMOHTAa TapaHTHs Ha Ta30aHAIU3aTOP
MPOJUIEBAETCS HAa BpEMs PEMOHTa, KOTOPOE OTMEUYaeTCsl B JIUCTE JAHHBIX O PEMOHTE
ra3oaHaim3aropa.

JocraBka npubopa U3rOTOBUTENIO OCYIIECTBISETCS 3a cueT norpedurens. s oTnpaBKu
npubopa B PEMOHT HEOOXOAMMO: YIIAKOBATH MPUOOP HAUICKAIIMM 00pa3oM BO
n30exaHue MOBPEXKACHUNH MPU €ro TPAHCHOPTHPOBKE; BMECTE C CONPOBOJIUTEIBHBIM
nUChMOM, OOpMIIEHHBIM Ha (PUPMEHHOM OJIaHKE, C yKa3aHWEM IIOJIHBIX PEKBU3UTOB,
KOHTaKTHOW MH(oOpMarueld (KOHTaKTHBIA TenedoH, e-mail, KOHTAaKTHOE JIMIIO), IeJel
OTIpaBjieHUs] NMpuOOpa M ONHCAHWEM HEUCIIpaBHOCTEH (IIPU MX HAJIUYMU) [PUBE3TU
JUYHO JMOO OTHIPaBUTH JIO0OW TPAHCIOPTHOM KOMIAHUEH B oduc OpeanpusTusi-

rapaHTI/ISI HU3TrOTOBUTCIIA HC  paclpoCTpaHsgACTCd H OecIuIaTHBINA PEMOHT HC
OCYHICCTBIIACTCA:

1. B ciydasax eciaum B JOKyMeHTe «PyKOBOACTBO IO JKCIUIyaTallMM M IACIOpPT»
OTCYTCTBYIOT WM COAEP)KAaTCsl H3MEHEHMs (UCIpaBJIEeHUs) CBEJEHUH B pasnene
«CBeieHUs O IPUEMKEY;

2. B cCIyyasX BHEIIHUX WM BHYTPEHHUX MOBPEXKJIECHUH (MEXaHUUECKUX, TEPMUUECKUX
U poumx) npuodopa, pa3beMoB, kaldelel, CEeHCOPOB;

3. B ciIydasx HapylleHUH IUIOMOMpOBaHMsI MpuUOOpa, NpHU HAIUYUU CJIEI0B
HECaHKLIMOHUPOBAHHOT'O BCKPBITHSI U N3MEHEHUS KOHCTPYKLUU;

4. B chyyasx 3arps3HeHuil Kopiyca npubopa WiM JaT4hKoOB;

5. B ciydasx BBIXOJIa U3 CTpOs Mpubopa WM JAaTYMKOB B pe3ysibTaTe paboThl B cpesie
HEIOMYCTUMO BBICOKMX KOHIIEHTPALMi aKTUBHBIX Ia30B;

[Tepuonuueckas moBepka ra3oaHalu3aTopa HE BXOJUT B rapaHTHHHBIE 00s3aTeNbCTBA
U3TOTOBUTEIS.

M3roToBUTENb OCYILECTBIIACT IUIATHBIN MOCIErapaHTUMHBIA PEMOHT.

["apaHTHsi M3rOTOBUTENS Ha BBINOJHEHHBIE pPaOOTHl MOCIErapaHTHUIHOIO pPEMOHTA,
COCTaBIS€T IIECTb MECALIEB CO JHA OTTPY3KHM raszoa”anusaropa. [‘apanTus
pacmpocTpaHsieTcsi Ha 3aMEHEHHBIE/OTPEMOHTHUPOBAHHBIE MPH  IOCJIErapaHTUHHOM
PEMOHTE JIE€TaNH.

PekoMenayeTcsi eXerogHo MpOBOJUTH CEPBUCHOE OOCITYXMBaHHE razoaHajd3aropa Ha
3aBOJIE-U3TOTOBUTEIIE.

HzroroBuTenb HE HECET rapaHTUHWHBIX 00SA3aTENHCTB Ha MOCTaBICHHOE 00OpyIOBaHHUE,
€CIIM OHO TMOJBEPrajioch PEMOHTY WIM OOCITYXHBAaHHIO B HE CEpTH(PHUIMPOBAHHBIX
U3TOTOBUTEJIEM CEPBUCHBIX CTPYKTYpax.
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