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HacTosillee pykoBOACTBO MO  aKchnyaTauun (ganee no Tekcty - PJ)
pacnpocTpaHsieTca Ha npeobpasoBaTenb [AaBeHUs U3MEPUTENbHbIN CEHC 1A
CEHC.406233.002 - CEHC.406233.004 (panee no TekcTy — npeobpasoBaTenb), U
COAEPXUT cBeaeHus, HeobxoarMble Ans ero NpaBubHOW 1 6e30MacHON aKcMyaTaumn.

MepeveHb HOPMaTMBHbLIX AOKYMEHTOB, HA KOTOPbIE AaHbl CCbIMKK B HacTosLwem P3,
nNpUBEAEH B NPUNoXeHun A.

1 ONMUCAHUE U PABOTA NPEOBPA3OBATENA
1.1 Ha3Ha4yeHue

1.1.1 MNpeobpasoBatens npegHasHavyeH AnNd  KOHTPONsS U perynvpoBaHus
TEXHOMNOrMYeCckNx MpoLEecCoB U  OCYLeCTBNAeT HenpepbiBHOE npeobpasoBaHue
M3MepseMOon BENMYMHBI (4aBNEHUS XXUOKOCTW, Napa, ra3a) B BbIXOQHOW cUrHan.

1.1.2 NpeobpasoBaTenb MMeeT B3pbIBO3aALUMLIEHHOE WCMOJIHEHNE, COOTBETCTBYET
TpeboBaHnsm TP TC 012/2011 «O 6GesonacHoctu obopygoBaHus Anst paboTbl BO
B3pbIBOONacHbIx cpegax», FOCT 31610.0, TOCT IEC 60079-1, nmeeT BuA B3pbIiBO3aALLUTDI
«B3pbIBOHENpoHMLaeMas o60noyka», ypoOBEHb B3pPbIBO3aALLMTbI «B3pbiBOOE30NACHbLINY,
MapK1poBKy B3pbiBo3awnTbl « 1Ex d IIB TS5 Gb».

1.1.3 MNpeobpasoBaTtens B COOTBETCTBUM C MApPKUPOBKOM B3pbiBO3awmTbl, FOCT
IEC 60079-14 moxeT ycTaHaBNMBaTbCs Ha 06bekTax B 3oHax knacca 1, knacca 2 no FOCT
IEC 60079-10-1, rae BO3MOXHO 06pa3oBaHMe CMeCe ropoymnx ra3oB M NapoB C BO3QYXOM
kateropuu 1A un [IB TemnepatypHbix knaccos T5, T4, T3, T2, T1 no TOCT P M3OK 60079-
20-1.

1.1.4 HomuHanbHble 3Ha4YeHUs Knumatudeckmx daktopoB cornacHo FOCT 15150
AN BMAA KnuMaTtuyeckoro ucnomnHenus YXJ11*, HO npu 9TOM AuanasoH TemnepaTtypbl
oKkpyxatoLen cpeabl oT MMHyc 50 go nntoc 60 °C.

1.1.5 3anuce o6o3HayveHus npeobpasoBatens npu 3akase U B [OKYMeHTauuu
OpYron Npoaykuun, B KOTOPON OH MOXeET BbITb MPUMEHEH, JOMKHa coaepXaTb:

- ycrioBHoe 0603HaveHue;

- obo3HaveHne TexHnyecknx ycrnosun CEHC.406233.002 TY.

1.1.6 YcnoBHoe 0603HayeHne npeobpas3oBaTenss COCTaBMSiETCS MO  CXeMe,
npvBefeHHon B npunoxeHun b. TMpumepbl 3anncy ycnoBHOrO 0603HAYeEHUs Takke
npvBeaeHbl B Npunoxenun b.

1.2 TexHU4YeCcKne xapakTepucTukun

1.2.1 NpeobpasoBatenn un3OLITOMHOrO AaBrneHus, B 3aBWCMMOCTM OT BapuaHTa
UCMOIHEHUS, UMEIOT BepxHue npegensl navepeHun Ps, npuBegéHHble B Tabnuue 1.1
HwkHun npegen n3amepenun P, ana Bcex npeobpasosaTteneit M3ObITOYHOrO AaBneHus
paBeH Hynio.

MNpeobpasoBateny AaBneHUs-paspexeHns, B  3aBUCMMOCTM OT  BapuaHTa
MCMOMNHEHUS,, MMEIOT BepxHWe npedensl M3MepeHWn B obnactu paspexeHus Pg.), B
obnacTtu n3bbIToyHOro Aasnexusi Py+), NnpuBeaéHHble B Tabnuue 1.2

MpumevaHns

1 OAns ynobcTBa mn3noxeHuss ganee y npeobpasoBaTtenen AaBreHUsa-paspexeHns
BEPXHWI Mpeaen U3MepeHnin B o6nactu paspexeHus, B3STbI CO 3HAKOM MUHYC, Oyaer
yKasblBaTbCH KaK HWXHUIA npegen namepennn (Py = — Pg(,)), @ BEpXHUI Npeaen nsmepeHui
B obnactn nsbbITOYHOro AaerneHus OyaeT ykasbiBaTbCA Kak BEPXHWUA Npeaern M3mepeHun
(PB = PB(+)).
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2 Mo 3aka3y M MO COrMacoBaHUO C MpeanpuUsATUEM-U3rOTOBUTENEM Npeaenbl
M3MepeHuin (ouanasoH U3MepeHuin) BapmuaHTa UcronHeHns npeobpasosartens MoryT 6biTh
M3MEHEHBI, MPY 3TOM M3MEHEHHblE Npeaenbl U3MepeHUid OOJKHbI HAaXOAUTLCS BHYTPU
AvanasoHa M3MepeHNin BapuaHTa UCMONMHEHMS.

3 Mo 3aka3y npeobpasoBatenb MOXeT OblTb HacTPOEH Npu  BbiNycke
npeanpuaTUEM-M3roToBUTENEM B APYrX eAMHULAX U3MEPEHUS (HanpuMep, B Krc/cM?).

Tabnuua 1.1
CokpalleHHoe ycnosHoe o6o3HaveHne npeobpasosartens BepxHuii npepen
nsmepeHun, Py
KMa MMa
CEHC NA W — 100 kMa 100 -
CEHC NA W — 160 kMa 160 -
CEHC NA W — 250 kMa 250 -
CEHC N 1 —400 kMa 400 -
CEHC N 1 — 600 kMa 600 -
CEHC Ng W - 630 kMa 630 -
CEHC NA W -1,0 MMa - 1,0
CEHC NA W -1,6 MMa - 1,6
CEHC NA W -2,5MMa - 2,5
CEHC N N -4,0 MMa - 4,0
CEHC N W -6,0 MMa - 6,0
CEHC N W -6,3 MMa - 6,3
CEHC NA W —10 Ma - 10
CEHC NA N - 16 MMa - 16
CEHC NA N —-25Mra - 25
CEHC Ng " — 40 MMa - 40
CEHC Ng " - 60 MMa - 60
CEHC NA U - 63 MMa - 63
Tabnuua 1.2
CokpalleHHoe ycrnoBHOe 0b6o3HayYeHne BepxHue npeaensl usmepeHuii
npeobpasosaTens paspexeHusi, P | M36bITOYHOMO AaBneHuns), Py
CEHC NA B — 150 kMa 100 kMa 150 kMa
CEHC N 1B — 300 kMa 100 kMa 300 klMa
CEHC N "B - 500 klMa 100 kMa 500 klMa
CEHC N "B - 530 klMa 100 kMa 530 klMa
CEHC N "B — 900 klMa 100 kMa 900 «lMa
CEHC N VB — 1,5 MlMNa 0,1 MMa 1,5 MMa
CEHC NA B — 2,4 MMa 0,1 MMa 2,4 MMa

1.2.2 NpeobpasoBaTernb, B 3aBUCMMOCTM OT BapnaHTa UCMONMHEHUs], UMEET:
- UMdpPOBON KOOVPOBAHHBIA BbIXOOAHOW curHan Ha 6ase npotokona CEHC ans
BapnaHTa UCNOJTHEHUA NO YMON4YaHUIo,

CEHC.406233.002P3
6




- UMdpPOBON KOAMPOBAHHLIN BbIXOAHOW curHan Ha 6ase npotokona «CEHC» u
LMPOBON KOAMPOBAHHLIA BbIXOAHOW CWUrHan c uHTepdencom RS-485 ¢ npoTokonom
Modbus RTU ansi BapmaHTa ucnonHernma Modbus;

- aHanoroBblh YHUMPUUUPOBAHHBLIN TOKOBbIA BbIXO4HOM curHan 4-20 MA,
COBMELLEHHBIN C LMPOBLIM KOAMPOBaHHBIM curHanom Ha 6ase npotokona HART (panee
Mo TEKCTY — TOKOBbIV BbIXOAHOW curHan 4 — 20 mA), ons BapnaHta ucnonHexus 4/20 mA.

1.2.3 lpepenbl gonyckaemMon OCHOBHOW MOrpeLHOCTN U3MEpPEHUn OaBreHus Yo,
BbIpaXX€HHON B MNpoLeHTax OT AuManasoHa W3MepeHwWi, B 3aBUCUMOCTU OT BapuaHTa
ncnonHeHus npeobpasosartens, pasHbl: + 0,15; + 0,2; + 0,25; + 0,4; + 0,5 %.

MpumeyaHne — BapuaHTbl ncnonHexnus npeobpasosatens CEHC N4 U — 100 klMa u
CEHC Mg W — 160 «lMa w3roTaBnueatoTCa C npegenamy [OMYyCKAeMOW OCHOBHON
norpeLwHocT He meHee * 0,4 % n £ 0,25 % COOTBETCTBEHHO.

1.2.4 TpnBeaeHHOe 3HaYeHVe Bapvaunv BbIXOOHOrO curHana npeobpasoBaTtens vy,
He TMpeBblaeT npeaenoB [OOMYyCKaeMoOW OCHOBHOW MPUMBELAEHHOW  MOrpeLiHOCTU
N3MEpPEHUN.

1.2.5 MNpepgensl gonyckaemon [OMNOMHUTENbHON TemnepaTypHOW MpUBEAEHHOM
NorpeLlHoCTM M3MepeHun npeobpasoBatens yr Ha kaxable 10 °C  um3meHeHus
TemnepaTtypbl OKpyXatLleh cpedbl OT HOpManbHbIX [0 MpefenbHbIX 3HAYeHUn B
OunanasoHe paboumx Temnepartyp COOTBETCTBYIOT 3HAYEHUSAM, NpuMBEAEHHbIM B Tabnuue
1.3.

Tabnuua 1.3

Mpenensl Aonyckaemom ocHoBHoM | [Npepenbl 4ONONHUTENBHON TemnepaTypHOr
NpuBEAEHHON MOrPeLUHOCTN U3MEPEHU, | NPUBEOEHHOW NMOrpeLlHOCTN N3MepPEeHUi Ha
Yo ,% kaxpable 10 °C, y1,%

+0,15 £0,15

+0,2 +0,2

+0,25 + 0,25

+0,4 +0,35

0,5 + 0,45

1.2.6 Npeobpa3oBatenu MNPOYHbI U FEPMETUYHLI NPW AABMEHUAX, YKAa3aHHbIX B
Tabnuue 1.4.

Tabnuua 1.4
McnonHeHne npeobpasoBaTtens no BepxHuii npegen UcnbiTaTensHoe
BMAY M3MePSieMOoro AaBreHus namepeHuin, Mla Aasnexue, % BepxHero
npegena n3aMepeHuin
VB (naBneHusi-pa3pexeHus) Bce npegensl 125
M (n36bITOYHOrO AaBneHus) Jo 10 125
Ot 16 po 60 (63) 115

1.2.7 NpeobGpasoBaTeny  OaBreHUs-pas3peXeHnss C  BEPXHUMM  npedenamu
M3MepeHuin n3bbITOMHOro aAaBneHus He Gonee 150 klMa repMeTU4YHbI NpU aBGCOMOTHOM
pasnenun 0,13 klMa.

1.2.8 NpeobpasoBatenu BbIAEPXKUBAOT BO3OENCTBUE NEPETPY3KN UCMbITATENbHbLIM
naeneHuem no 1.2.6 B TeyeHve 15 MyH 6e3 yxy[LeHus MeTPONOrMYECKUX XapakTepucTuk
(Npun ux KOHTpoOne Yepes 4 4 nocne BO3OENCTBUSA NEPErpysku).

1.2.9 OnekTpuyeckoe nuTaHWe npeobpasoBaTens OCYLECTBSETCA OT MCTOYHMKA
NMOCTOSIHHOIO TOKa HanpsiKeHUEM:

- oT 4 go 15 B ons BapmaHTa UCNONHEHUS MO YMOMYaHMUIO;

- o7 5 go 50 B gns BapuaHTa ncnonHenns Modbus;

- 0T 9 oo 42 B gns BapuaHTta ncnonHeHus 4/20 mA.

CEHC.406233.002P3
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1.2.10 MowHocTb, noTpebnsiemasi npeobpa3oBaTtenemM OT UCTOYHWKA MUTaHWUS, He
NpeBbILLAET:

- 50 MBT ang BapuaHTa UCNOSIHEHNS MO YMOJSTYaHWUIO;

- 0,4 BT onsa BapuaHTa ncnonHeHunst Modbus;

- 1 BT gnsa BapuaHTta ucnosnHenuns 4/20 mA.

1.2.11 HomuHanbHasa ctaTuyeckasl xapakTepucTuka npeobpasoBaHus Ansi TOKOBOMO
BbIXOOHOro curHana 4 — 20 MA nveet BuA:

l, —
=, +=2—-(P-P
e P (P-R).

roe | — Tekylee 3Ha4eHue BbIXOAHOro CuUrHana;

P — 3Ha4eHne namepsaemMoro AaBreHus;

ls, |y — COOTBETCTBEHHO BEpXHEE W HWXHee MpeferibHble 3Ha4YeHUs1 BbIXOAHOro
curHana;

Ps, Py — COOTBETCTBEHHO BEPXHUI U HWXHWUIA Npefensl N3MepeHnii AaBneHus.

1.2.12 Jonyckaemoe MakcumanbHoe COMpOTUBIEHNE Harpy3ku npeobpasoBaTens ¢
TOKOBbIM BbIXOAHbIM curHanom 4 — 20 mA pasHo, Om:

Rumax = 40 - (Un -9),

roe Un — HanpsikeHue nutaHus, nogaBaeMoe Ha npeobpasoBaTerns, B.

Mpumevyanne - [Ona obecneveHnss paboTel no npotokony HART 3HauyeHue
COMNpPOTUBIEHME HArpy3kn JOIMKHO ObITb oT 250 go 1100 Om.

1.2.13 MNynbcaunsi BbIXOQHOMO curHana npe06pasoBaTen;| C TOKOBbIM BbIXOJOM
4-20 mMA B gmanasoHe 4vactot ot 0,06 no 10° 'y He npeBblwaet 0,6 %. lNMynbcauusa
BLIXOZHOTO CUrHana ¢ 4actoToii Bbitwe 10° I He HOpMUpYEeTCS.

MpumeyaHue — lMynbcaums HOPMUPYETCS MPU COMPOTUBMEHUN HArpy3ku PaBHOM
250 Om 1 npu oTCyTCTBUM Nepedayn AaHHbIX no npotokony HART.

1.2.14 MNpeobpa3oBatens WMeeT BO3MOXHOCTb AeMrndupoBaHns (ycpegHeHUs)
pe3ynbTaToB U3MepeHui. 3HayeHue BpemeHu AeMndupoBaHusi, yCTaHaBNMBaeMoe Mnpu
HacTpolike, BblibnpaeTcs B guanasoHe ot 0,25 go 32 c.

1.2.15 Bpemsa ycCTaHOBMEHWsT TOKOBOrO BbIXogHOro curHana 4 - 20 ™MA
npeobpasoBatens npuM  CKAa4koOOpasHOM  M3MEHEHUU  U3MEepPSAEeMOoro  [aBreHus,
coctaensowem 90 % oT ananasoHa nsmepeHui, He npesbiwaet 0,5 c.

MpumeyvaHuns

1 Tlop BpemMeHeM YCTaHOBMEHMSI BbLIXOOAHOMO CcuUrHana MoHMMaeTCs BpeMms,
OTCYMTbIBAEMOE C MOMEHTa M3MEHEHMS M3MEPSIEMOro AaBreHuWs A0 MOMEHTa, Korga
BbIXOAHOW CUrHan BOWAET B 30HY YCTAHOBMBLLENOCA COCTOSIHUSI, cocTaBnstowero 5 % ot
AnanasoHa U3MeHeHUsi BbIXOAHOMO curHana.

2 Bpemsi ycTaHOBMEHWSI BbIXOOHOIO CUrHama HOPMUpYeTCsi Mpyu MWHUMarbHOM
BpeMeHu aemndrpoBaHns.

1.2.16 MNMpeobpasoBaTtenb pabotocnocobeH npu paboTe ¢ pabounmu cpegamm:

BO34yX (aTMOCdEpPHbIN, CXaTbll); a3oT;
Bo,u,a (ropsivyas, xonoaHas, TennodukaumoHHas, o6opoTHas);

ras (NPUPOAHbINA, LOMEHHbIN, KOKCOBBIN);
yrneBoaOpPOAHIN KOHAEHCaT;
7) HeddTENPOAYKTbI (HEDTb, BEH3MH, KEPOCUH 1 T.M.).
I'Ipvlmeanme — Mo cornacoBaHuio C npegnpunatTnemM-msrotoBuTenemMm gonyckaetca
nocrtaeka npeobpasoatenen ansa paboTel B KucnopogHon cpege. MNpu 3ToM B YCITOBHOM
0603HavYeHns Takoro UCnosHeHUsi npeobpasoBaTens ykasbiBaetcs «O2».

1)
2)
3)
4) macno;
3)
6)
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MaTepuanel getanein nonoctein npeobpasoBaTensi, KOHTaKTUpyLMUX ¢ paboyen
cpepon, — ctanb 12X18H10T un TuTaHoBbIV cnnas BTI.

1.2.17 MNpeobpa3oBaTtent BbiAEPXMBAET BO3AENCTBUME TemnepaTypbl pabouen
cpeabl oT MuHyc 60 go 130 °C (npu ycnoBuu OTCYTCTBMS 3amep3aHus paboyen cpefbl),
npM 9ToM obecrneyvBaeT 3asiBMEHHbIE  METPOSIOTMYECKNE  XapaKTEPUCTUMKA  Mpu
Temnepatype paboyen cpeabl ot muHyc 50 go 80 °C.

MpumeyaHue — lMpu rMcnonb3oBaHuM nNpeobpasoBaTtens B YCNOBUAX BO3AENCTBUS
Temnepatypbl paboyeli cpepl B yKasaHHOM Bbille AManas3oHe Heobxoanmo obecneuyunTs,
yTOObI TEMMepaTypa OKpyxawLllen cpefbl npeobpasoBatensd (TemnepaTypa Kopnyca
npeobpasoBaTens) cooTBeTcTBOBana 1.2.18.

1.2.18 Mo ycToMuMBOCTM K KNMMaTMYEeCKMM BO3OeNcTBuaAM npeobpasoBaTernb
COOTBETCTBYET KNMMMaTUYECKOMY UCTOMHEHUIO 1 kaTeropun pasmellenns YXI1* no FOCT
15150 Ho ans paboTbl Npy TemnepaType oKpyxatLen cpeabl oT MuHyc 50 go 60 °C.

1.2.19 Mo ycTOMYMBOCTU K MEXaHMYECKUM BO3AENCTBUSAM (BMOPOYCTOMYMBOCTU U
B1BGponpoyHocTn) npeobpasoBaTens cooTBeTCcTBYET rpynne M6 no FTOCT 30631.

1.2.20 Mo cTteneHn 3awmTbl OT NPOHWKHOBEHUS MbINN, NMOCTOPOHHUX TEM W BOAbI
npeobpasoBartenb cooTBeTcTBYET rpynne IP66 no FTOCT 14254,

1.2.21 MNpeobpa3oBaTtenb COOTBETCTBYET MO 3NIEKTPOMArHUTHOW COBMECTUMOCTU
TpeboBaHuaM TexHnyeckoro pernameHTta TamoxeHHoro coto3za TP TC 020/2011.

TpeboBaHua No Buaam BO3OENCTBMI U MOMEXO3MUCCUN NpuBeaeHbl B Tabnuue 1.5.

JononHuTenbHas npvBegeHHas  MOrPeLHOCTb,  BbI3BaHHAs  BO3OEWCTBMEM
3NEKTPOMArHUTHbIX Nomex, He npesbiwaeT + 0,1 %.

Tabnuua 1.5

Hanme- Bug nomexu YpOBeEHb UCMbITaTENbHOMO CraHpapTt Kputepun
HOBaHue BO3JencTBmsa / Hopma KayecTBa

nopta noMexoammuccum dyHKUMO-
HUPOBaHMS

MopT OnektpocTatndeckme | KOHTaKTHbIN pa3psig FOCT B
Kopnyca | paspsagpl +4 kB 30804.4.2
BosgywHbin paspsg
+ 8 kB

PapguoyactoTHoe 10 B/m B nonoce u4actot | TOCT A
ANEeKTPOMarHMTHoe 80 - 1000 Mr'y (nckniovas | 30804.4.3
none paguoBellaTenbHble ava-
nasonbl 87 - 108,174 -
230 n 470 - 790 Mly, roe
HanpsKeHHOCTb  3MeKTpu-
yeckoro noms  AofmkHa
ObiTb 3 B/m)

Momexoamumccus 40 pb (1 mkB/m) B nonoce | FTOCT -
(vHaycTpranbHble yacTtoTt 30 - 230 Ml'yu; 30804.6.4;
pagvonomexw) 47 nb (1 mkB/m) B nonoce | FTOCT
yacTtoT 230 - 1000 My | 30805.16.2.3
(kBa3nnukoBoe 3Ha4veHwue;
n3MepuTensHoe
pacctosaHue 10 m)

CEHC.406233.002P3
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MpogomxeHve Tabnuubl 1.5

Havnwme- Bug nomexu YpoBeHb UCMbITaTENbHOMO Cranpapt KpuTtepun
HOBaHue BO3JencTBmsA / Hopma KayecTBa
nopta NoMexoammuccum dyHKUMO-
HMpPOBaHWSA
MopThbl HaHocekyHaHble +1«B rocT B
3MEeKT- UMMYbCHbIE MOMEXU 30804.4.4
ponu- MuKpocekyHaHblE + 1 kB (no  cxeme | TOCTP B
TaHA M | ymnynbcHble MOMEXU | «NPOBOA-3eMIIS») 51317.4.5
nopTbl GOorbLIOW 3Hepru
BBOAA- KoHayKTMBHbIE 10 B B nonoce w4actot | TOCTP A
BbIBOAA nomexwu, 0,15 - 80 MI'y (uckntovasa | 51317.4.6
HaBe[EeHHbIe pagvoBellaTenbHbIn Ana-
pagmoyacToTHbIMK nasoH 47 - 68 Mlu, roe
3NEKTPOMAarHUTHLIMU | HaNpPs>KEHWE WCNbITaTenNb-
nonsimMu HOro curHama [OJIKHO
6biTb 3 B)

1.2.22 VNsonduma anekTpudeckmx uUenew npeobpasdoBatens Mexay uensamuv wu
KOpnycoMm, a Takke Ans BapuaHTta ncrnonHeHns Modbus mexay uensmu nHtepdenca RS-
485 n ocTanbHbIMK LENsSMU BbiAepXMBaeT MpU HOPMarbHbIX YCOBUSAX OKpyXXatoLlen
cpenpl B TeyeHve 1 MUH JeNCTBUE UcMbITaTeNbHOro HanpsxeHus yactoton (50 + 5) My ¢
HOMWHanbHbIM 3Ha4eHnem 500 B.

1.2.23 ConpoTuBneHe Mu30MauumM Mexay SMeKTPpUHecKMMU LensmMu u Koprnycom
npeobpasoBaTensi, a Takke Ang BapuaHtTa ucnonHenus Modbus wmexagy uensmm
nHTepdenca RS-485 n octanbHbIMK LeNsSMU HE MeHee:

a) 20 MOm npu HopManbHbIX YCNOBUSIX OKPY>XKatoLLEen cpeabl;

6) 10 MOm npu BepxHem 3HaveHunn paboyen TemnepaTypbl OKpYyXaloLlen cpeabl 1
OTHOCMTENbHON BnaxHocTu Bo3gyxa Ao 80%;

B) 2 MOM npu BepxHEM 3HAYEHUN OTHOCUTENbHOW BMAXHOCTU BO3AdyXa
OKpy>KatoLLen cpeapl.

1.2.24 MNpeobpa3oBatens B ynakoBke ANs TPaHCMNOPTUPOBaHWA BblAepXuMBaeT
BO30EWCTBUSA CNeayoLnX BHELWHNX (DaKTOPOB:

a) KNMMaTU4YecKMx cornacHo ycnosuam xpaHenusa 5 no FOCT 15150;

0) MexaHM4YeCcKMX CornacHo ycrnosusam TpaHcnoptuposaHus C no FTOCT P 51908.

1.2.25 MNMpeobpasoBaTenb UMeEET cneayoLlmne nokasatenn Hag&xHoCcTu.

CpepHsina  HapaboTka Ha OTka3 C Y4YEeTOM TEeXHMYECKoro obCnyXuBaHwus,
pernameHTMpyemMoro AaHHbIM PYKOBOACTBOM MO 3KcnnyaTtaumu, He meHee 100000 .

CpepHsia HapaboTka Ha oTka3 npeobpasoBaTenen ycraHaBnNMBaeTCs Ansi YCrNOBUN
M PEXUMOB, OrOBOPEHHbIX B 1.2.9, 1.2.12, 1.2.16 - 1.2.19.

Kputeprnem oTkasa sBnsieTCsl HECOOTBETCTBME npeobpasoBatensi TpeboBaHuaM
1.2.3-1.2.8,1.2.10,1.2.22,1.2.23.

1.2.26 HasHayeHHbIN Cpok crnyxobl 12 neT.

1.2.27 FabaputHble u yCTaHOBOYHbIE pa3mMepbl npeobpasoBaTens npuBedeHbl B
npunoxexum B.

1.2.28 Macca npeobpa3soBaTernsi He npeBblwaeT 2,5 Kr.

1.3 KomnnekTHOCTb

1.3.1 KomnnekT noctaBkM npeobpasoBaTenss COOTBETCTBYET MpUBEAEHHOMY B
Tabnuue 1.6.
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Tabnuua 1.6

HavnmeHoBaHue Kon-so MpumeyaHve
lMpeobpaszoBaTtenb AaBneHusa nameputenbHbln | 1 wWT. |[B cooTBeTCTBMU C 3aka3om
CEHC g
CEHC.406233.002 - CEHC.406233.004
MacnopTt 1 k3.
CEHC.406233.002I1C - CEHC.406233.00411C
KoMnnekT MOHTaXHbIX YacTewn 1 konn. |B cootBetcTBUM ¢ 1.4.4
PykoBoacTtBo no akcnnyataumu 193k3. |Ha napTtmio npeobpasoBatenen,
CEHC.406233.002P35 NoCTaBnsieMylo B OOUH afpec, U
MeToavka noBepku 1 8K3. |QOMOMHUTENBHO - NO TpeboBaHMO
M 202-005-2019 3aKas4uka

1.4 YctponucTBo M pabota

1.4.1 O6wwuin Bug npeobpasoBaTens NpuBedéH Ha pUcyHke 1.

lMpeobpasoBaTenb BLIMOMHEH B MeTannuMyeckom kopnyce 1 C KpblwKoW 2,
kabenbHbIM BBOAOM 3, BHELIHUM 3aXWMOM 3asemreHuss 5. B HwxHen vactu kopnyca
YCT@HOBMNEH  MPUCOEAMHUTENbHBIN WTyLep 4 npeobpasoBaTtens, 4epe3 KOTOpbIA B
npeobpasoBaTtenb NogaeTcs AaBNeHne KOHTPONMPYEMOW Cpefbl.

BHyTpu Kopnyca HaxoguTcsa aMeKTPOHHbIM Moayrb nNpeobpasoBaTens C KNEMMHbIM
3aXUMOM 6 A5 NOAKNIOYEHNS BHELLHUX Lienen U BHYTPEHHUM 3aXXMMOM 3a3eMneHns 7.

BapuaHTbl uncnonHeHus npeobpas3oBatens OTNUYalOTCA BUMAOM  M3MEpPAEMOro
AaBneHns, npegenamm M3MepeHun, maTtepuanoMm Kopryca W KpbIlKW, KONMYECTBOM W
KOHCTPYKUMEN kabenbHbIX BBOAOB.

1.4.2 o BMAy M3MepsemMoro OasrieHUs BapuaHTbl UCMONHEHUS pasfdensioTcs Ha
npeobpasoBatenu n3bbITOYHOrO AaBneHns 1 npeobpasoBaTeny AaBNeHNsS -Pa3pPEXeHNs.

Mpenenbl M3MepeHUn BapuaHTOB MWCMOMHEeHUs1 npeobpasoBaTtens NpuBedeHbl B
1.2.1.

1.4.3 Kopnyc 1 Kpbilwka y npeobpa3oBatens 0CHOBHOIO BapuaHTa MCMONHeHUst (no
yMoOmnyaHuio) u3rotaBnmeatotcsa M3 cnnasa AK74  (AJ19), nOKpbIBAOTCH  OKUCHBLIM
OTOPUAHBLIM 3NEKTPONPOBOAHBIM MOKPLITUEM U KPACKOMN.

Kopnyc 1 «kpblluka y npeobpasoBatens BapuaHta ucnonHenus  HX,
M3roTaBNMBalTCA U3 KOPPO3MOHHOCTOMKMX ctanen 12X18H10T, 12X18HITJT wnm umx
aHanoros.

1.4.4 Npeobpa3oBaTtenb W3rotaBnMBaeTCsd C OAHUM MNU C ABYMsi KabenbHbIMU
BBOAaMM.

BapuaHT wucnonHeHus ¢ OBymMst kabenbHbIMM BBOAaMUW NpefHasHayveH Aans
CKBO3HOrO CoOefvHeHus npeobpasoBaTeneit W ApyrMx YycTpoicts 6e3 npumeHeHus
OOMOMHUTENBHBIX KOMMYTALMOHHBIX KOPOOOK. HO OTCYTCTBME KOMMYTALUMOHHOW KOPOOKU
AenaeT HeBO3MOXHbIM AarbHeNLLYy SKCNyaTaunio BO B3pbIBOOMACHON 30HE OCTarlbHbIX
YCTPOWCTB MpW AeMOHTaxe npeobpasoBatens [AONsg MNpoBeAeHUs  TEXHWYECKOro
06CnyXMBaHNA NN peMoHTa.

MpeobpasoBatenb Wu3rotaBnmMeaeTcs ¢ kabenbHbiMuM BBOgamu D12 un D18
(cm.pucyHok 2). KabGenbHble BBOAbI KpenmATCs K KOPMycy C MNOMOLbI0 pe3bboBbIX
coeUVHEHUN.
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BapuaHm Modbus
KPbIWKO NO3. 2 HE NOKA3aHa

Y
J ‘
1 - u» i A
T

T
T

BapuaHm 4/20 MA
KPLILKC N03. 2 He NOKO3aHa

1 - kopnyc; 2 - KpblLLKa; 3 - kKabemnbHblit BBOA; 4 - NPUCOEAMHUTENbHBIN LITYLEP; 5 - BHELIHWI 3aX1UM 3a3eMreHIst; 6 - KNeMMHbINA
33KNUM; 7 - BHYTPEHHWIA 3aUM 3a3eMMeHNst

PucyHok 1
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a)

1 - KOMbLO YNMOTHUTENbHOE; 2 — BTyNKa HaxuMHas; 3 — BTynka pesbbosas; 4 — 3arnywka; 5 — BTynka pesbbosas
YKM; 6 — kpenéxHbin anement YKM; 7 — BTynku YKBK; 8 — BTynka pessbosas YKBKT; 9 — konbLo ynnoTHuTENnbHOE
YKBKT; 10 — wanba YKBKT .

PucyHok 2 — OnemeHTbl kabenbHbIX BBOAOB:

a) kabenbHbIl BBOA, BapuvaHT MO yMon4yaHuio; 0) kabenbHbIi BBOA C YCTPOWCTBOM
Kpennexuss metannopykaea (YKM); B) kabenbHbli BBOO C YCTPOWCTBOM KpEMNieHUs
6poHupoBaHHoro kabena (YKBK); r) kabenbHbli BBOA C repMeTU3MpOBaHHbIM
YCTPOWCTBOM kKpenneHus OpoHupoBaHHoro kabensi (YKBKI); ag) kaGenbHbin BBOA C
yCTpocTBOM Kpennenus Tpybbl (YKT).

KaGenbHble BBOAbI, W3roTaBnvMBaeMble MO YMON4YaHWoo, (CM. PUCYHOK 2, a)
copepXaT KonbLO YMnoTHUTENbHOoe 1, BTYNKYy HaXvWMHyl 2, BTynKy pe3bboByto 3,
3arnyLky 4.

Kaxabii kabenbHbli BBOA, KOMMIMEKTYETCA TPeMS KOnbLaMW YNAOTHUTENbHbLIMU.
OpHo KomMbLO ycTaHaBnuBaeTcs B kabenbHbld BBOA, ABa APYrUX MNpUKNaabiBaloTCS.
Kaxgoe konbLo MMEeT CBOM Ananas3oH AMaMeTPOB AOMYLIEHHbLIX K BBOAY B HUX Kabenew.
OTOT AvManas3oH yKka3biBaeTCs Ha TOPLIEBOW MOBEPXHOCTH KOMbLA.

KabenbHbii BBOA D12  KOMMMEKTyeTcs  KonbLuamy  YNNOTHUTENbHbIMU,
npegHasHavYeHHbIMU AN YNNOTHEHUS kabensa Kpyrrnoro ce4YeHns ¢ Hapy>XHbIM AMaMeTPOM
ot 5 go 8 mm, ot 8 go 10 mm n ot 10 o 12 mm. KabenbHbin BBog D18  komnnekTyeTcs
KONbLAMM YNIOTHUTENbHBLIMW, MNPeAHA3HAYeHHbIMU ANA YNroTHeHMs kabens Kpyrroro
CeyeHns ¢ HapyXHblM guameTpoMm oT 12 go 14 mm, ot 14 go 16 Mm 1 ot 16 o 18 mm.

MpumeyaHve - [Ona BapuaHTOB MchonHeHust kabenbHoro BeBoga YKBK, YKBKI
BblLLieyKa3aHHble pa3Mepbl OTHOCATCS K AnameTpy kabens 6e3 6poHu.

Mo 3aka3dy MOryT U3rotaBnMBaTbCs BapuaHTbl UCMOMHEHUs1 kabenbHbIX BBOAOB C
YCTPOWCTBOM  KpenneHuss  meTamnopykaBa (YKM), ¢ yCTpOMCTBOM  KpenneHus
O6poHnpoBaHHoro kabensi (YKBK), ¢ repmeTuanpoBaHHbIM YCTPOWCTBOM KpenreHus
6poHupoBaHHoro kabens (YKBKI) n yctponctBom kpennenust Tpyobl (YKT).

BapmaHTbl uMcnonHeHWst kabenbHbIX BBOAOB C  YCTPOWCTBOM  KPEMNEeHUsi
MeTannopykaBa cofepaT BTYrKy pe3bboByto 5 ¢ pe3bboi noa KpenéxHblil aNeMeHT 6, B
KOTOpOM cpuKcupyeTcst MeTannopykae (CM. pucyHok 2, 6). KabenbHbii BBog D12 nmeet
BapuaHTbl ucnonHexmss YKM10, YKM12, YKM15 n YKM20 ans kpenneHust metannopykasa
C BHYTpeHHUM guameTtpom 10, 12, 15 u 20 mm cooTBeTcTBeHHO. KabenbHbin BBOA D18
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mMmeeT BapuaHT ucnonHeHus YKM20 gns kpenneHuss meTannopykaBa C BHYTPEHHUM
anameTtpom 20 mm.

BapuaHTbl ucnonHeHus  kabemnbHbIX BBOAOB C  YCTPOWCTBOM  KPEMJeHUs
6poHupoBaHHOro Kabens cogepXaT BTYNKKU 7 (CM. PUCYHOK 2, B). ®ukcaumsa 6poHn kabens
OCYLLEeCTBNSETCS MexXay BTynkamu 7 TMpu HaBopayuMBaHuM BTynku pesbboBon 3.
KabenbHbii BBOA D12 wMeeT BapuaHT WCNOSIHEHUS YKBK16 pgns kpennenus
BpoHupoBaHHOro kabens ¢ HapyxHbiM gnameTpom Ao 16 mm. KabenbHbin BBog D18 nmeet
BapuaHT ucnonHenus YKBK21 ans kpenneHus G6poHMpOBaHHOrO kabensi ¢ HapyXHbIM
avameTtpom Ao 21 mm. Bapmantel YKBK obecneunBaloT HagexHoe anekTpuyeckoe
coeauHeHne 6poHn kabens ¢ kopnycom npeobpasosaTens.

BapuaHTbl vcnonHeHus kabenbHbIX BBOOOB C repMeTU3VMPOBaHHBIM YCTPOWCTBOM
KpenneHnss GpoHMpoBaHHOro kabensi (CM. PUCYHOK 2, T) coaepXart BTYNKu 7 Ans dukcaumm
6poHu kabens Npu HaBopa4MBaHUK BTYIKU pe3bboBOii 8, a Takke KONbLO YNNOTHUTENbHOE
9, wanby 10 n BTYNKy pesbboByo 3 onsg repmeTmnsaumm no obornouke kabend. OaHHbIN
BapuaHT kabenbHOro BBOA4A KOMMNIEKTYETCA ABYMS KOMnbLamu ynnoTHUTENbHbIMK 9. OgHo
KONMbLO yCTaHaBnNuBaeTcHa B KabenbHbI BBOA, Opyroe npuknagbiBaetcs. Kaxagoe konbuo
MMeeT CBOW JmanasoH [OMyCTUMbIX HapyXHbIX AMaMeTpPoB MOHTMPYEMOro kabens.
KabenbHbii BBOg D12 wumeetr BapuaHT wucnonHeHns YKBKI16 gna kpennenus
H6poHupoBaHHoro kabens ¢ guameTpom no 6poHe Ao 16 MM 1 HapyxHbIM guameTpom oT 10
o 15 mm unm ot 14 go 19 mm. KabGenbHbii BBog D18 vMMeeT BapuaHT WUCMOSHEHUs
YKBKI'21 gnsa kpenneHus GpoHMpoBaHHOro kabensi ¢ guameTpom no 6poHe 4o 21 MM u
HapyXHblM AuvameTpom oT 15 go 20 mm wunu ot 19 go 24 mm. BapumaHtbl YKBKI
obecneymBaloT HadexXHOe aneKkTpuyeckoe coeavHeHne OpoHn kabena €  KOpnycom
npeobpasoBaTensi.

BapuaHTbl ncnonHeHnsa kabenbHbIX BBOAOB C YCTPOWCTBOM KpemnmneHus Tpyobl
cogepxaT BTYNKy pe3bboByt0 5 € BHyTpeHHew pe3bbor noa kpenneHue Tpydbl (CMm.
pucyHok 2,0). KabenbHbii BBog D12 nmeet BapuaHT ucnonHenus YKT1/2 onsa kpennexus
Tpybbl Cc HapyxHon pe3bbont G 1/2. KabenbHbin BBOg D18 MMeeT BapvaHT UCMOMHEHUS
YKT3/4 nns kpennenns Tpy6bl ¢ HapyxHol pe3bbon G 3/4.

MeTannuyeckne anemeHTbl kabenbHbiX BBOAOB [Mfs BapuaHTa MWCMOSHEHWS
Kopnyca npeobpasoBaTens no yMOnyaHuilo u3roTaeBnuearTca un3 crtanen 09M2C, 20,
MOKPbITBIX FanbBaHUYECKMM LMHKOM, 13 ctanen 12X18H10T, 14X17H2 wnn us cnnaea J1C
59-1 ¢ HUKeNneBbIM XMMWUYECKMM MOKPbITUEM, @ AN BapuMaHTOB McnosnHeHus kopryca HX -
n3 ctanen 12X18H10T, 14X17H2.

1.4.5 N3amepeHne OaBneHnst OCyLLECTBNSETCA C MOMOLLb TeH3onpeobpasoBaTe-
Nnsl, pasMeLEHHOro B MPUCOeaUHUTENbHOM LWTyLepe. YyBCTBUTEMNbHBIM 3N1EMEHTOM
TeH3onpeobpa3oBaTensi ABNSATCA TEH30pe3nUCTopbl, cobpaHHble B MOCTOBYH) CXEMY U
pacnonoXeHHble Ha n3mepuTensHon MmembpaHe. [daBneHue pabodyen cpefbl Nnogaércs Ha
TeH3onpeobpasoBaTtens. [log aOelcTBMEM  OaBneHuss u3aMeputenbHas MembpaHa
TeH3onpeobpasoBatens  Oed)OpMUPYETCs, BbI3blBass  U3MEHEHME  COMPOTMBIIEHMS
TEH30pEe3nNCTopoB. M3meHeHVWe COnpOTUBIEHMNSA TEH30PEe3UCTOPOB, MPOMOPLMOHANbLHOE
MexaHuyeckon pedopmaumn membpaHbl OT MPUIOXEHHOro AaBneHusi, npeobpasyeTcs
3NEKTPOHHLIM MOAYEM B BbIXOLHOW CUTHAT.

1.4.6 MNpeobGpasoBaTenb C BbIXOAHbIM curHarnom Ha 6Gase npoTokona «CEHC»
(BapuaHT mcnonHeHus no ymon4danuio n Modbus) npegHasHaveH ons paboTbl B cocTaBe
cuctembl  mameputenoHon — «CEHC» unu  Opyrom  cuctembl  aBToOMaTU3auuu
npon3BoACTBEHHbIX 06bEKTOB, noaaepxueatowernt npotokon CEHC. Hamnbonee nonHas
MHdOpMaLus 0 B3aMMogencTemMm NpubopoBs n coctaBe cucteMbl MameputensHon « CEHC»
npvBefeHa B PyKOBOACTBE MO 3KCnnyaTaumm CUCTEMBI.

MpeobpasoBaTenb C AaHHbIM BbIXOAHLIM CUrHaroM MMeeT ABa pexuma paboTbl:
N3MepeHUn n aMynaumm.
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Mocne nogaun nuTaHus npeobpasoBaTenlb HaXoOUTCS B PEXUMME WU3MEPEHUN.
Pexum un3amepeHuin SIBNSIETCS OCHOBHbIM pexuMom paboTel. B Hem npeobpasoBaTenb
nepuoanyeckn OCyLLECTBNSET N3MepPEHNe AaBrneHnss KOHTPONUPYEMOW cpefbl, hopMupyeT
1 nepefaéT B NMHNIO CBSI3N DalT COCTOSHMS.

B 6ainTe coctosiHusi npeobpasoBaTtent nepefaéT nHgopmaumio No 3agaHHbIM Npu
€ro  HacTpoWKe KOHTPONMMpyeMbIM  COObITUAM  (QOCTMINIO  WNU  HET  [aBreHve
KOHTPONUPYEMOWN CpeAbl 3aAaHHbIX MPU HACTPONKE NMOPOroBbIX 3HAYEHWUN).

BanT coctosHuMa npeobpasoBaTens MCMONb3yeTcsa OPYruMu  YCTPOMCTBaMMU:
6nokamuy koMMyTauuu, nuTaHus-kommyTaumm Tuna BK, BI1K, ceBeToBbiMK, 3BYyKOBbIMU
curHanuaatopamu Trna BC, MHorokaHanbHbiMu curHanusatopamu tuna MC-K, BC-K u ap.,
KOoTOopble MO GaWTy COCTOSIHUS, B COOTBETCTBMM C COOBCTBEHHLIMW HACTpOWKaMMu,
OCYLLECTBNSIOT KOMMYTaUMIO LEnen WCMOMHUTENbHbIX YCTPOWCTB, BKIKOYEHME WIK
BbIKMOYEHNE CBETOBOW U/UNW 3BYKOBOW CUrHanm3auumn.

M3mepeHHOe paBrneHue KOHTponuvpyemow cpefpbl npeobpasoBaTtenb C BbIXOAHBIM
curHanom Ha 6ase npotokona «CEHC» nepemaeT B NUHMIO CBA3M NO 3anpocy  OT
npmbopoB, OCyLLecTBASIWMX oTobpaxeHne, 06paboTky MHMOPMaLUn: MHOrOKaHamnbHbIX
curHanu3atopoB Tuna MC-K, BC-K, komMnbioTepoB C COOTBETCTBYHOLLMM MNPOrpaMMHbIM
obecneyeHnem un ap.

Pexum amynaumMm oTnmMyaeTcss OT pexuMa W3MEPEHWA TeM, YTO MPOUCXOAUT
OoCTaHOBKa Mnpouecca nsmepeHuii. B gaHHoM pexume npeobpasoBaTento MOXHO 3ajaTb
3HayeHue [aBMeHNs KOHTPONMPYEMOW cpefdbl, KoTopoe OyneT nepegaBaTbCd  Kak
namepeHHoe. Takke No 3agaHHOMy 3HayeHuto OyaeT copmumpoBaTbes 6anNT COCTOAHUS.
3apaBasd npeobpasoBaTenio pasnuyHble 3HaYeHUs AaBMNeHWs KOHTPONuMpyemow cpepgel,
MOXHO WCMONb30BaTb [AaHHbIA PEeXuM Ans npoBepkn paboTocnocobHOCTN CUCTEMBI
aBToOMaTuKW, T.e. OCYyLecTBnATb NpoBepKy paboTtocnocobHocTn (cpabaTbiBaHUS)
MCMONMHUTENbHBLIX YCTPOMCTB, BKIYEHUS CUTHanM3auum npu OOCTMXEHUW 3adaHHbIX
NOpOroBbIX 3HAYEHWI OaBIEHMS.

MpeobpasoBatenb C BbIXOAHbIM curHanoM Ha 6Gase npotokona CEHC
noaaepXuBaeT npoueaypy HacTPOMKM MO yNpaBrfsiioWwyMM  CUrHanam nNp1GopoB:
MHOroKaHarnbHbIX curHanusatopoB Tuna MC-K, BC-K, KoMnbloTEPOB C COOTBETCTBYHOLLMM
nporpaMMHbiM obecneveHvem n npuMmeHennem agantepa JIMH-RS232 wnn NUH-USB.
Mpu HacTpovike npeobpasoBaTernb OCYLIECTBMASIET onpedeneHve, nepegady, nNpuém wm
COXpaHeHVe napaMmeTpoB HAaCTPOMKM.

1.4.7 BapnaHT wucnonHeHus npeobpasoBatens Modbus gononHUTENsHO K
BbIXOAHOMY curHany Ha 6ase npotokona CEHC nmeeT BbIXO4HOW curHan ¢ UHTEPdENCOM
RS-485 ¢ npoTtokonom Modbus RTU. OToT BapuaHT UCNOMHEHNST MOXET NPUMEHATHCS Kak
B cuctemMax aBTomaTtusauuu, nopaepxusatowmnx npotokon CEHC, Ttak n B cucTtemax,
nMmewmx uHTepdenc RS-485 u noggepxusarowmx npotokon Modbus ¢ dopmaTtom
naketa RTU. O6bmeH uHdopmMaumen B JaHHOM BapnaHTE OCYLLECTBMNAETCS B COOTBETCTBUM
¢ pokymeHTtamu: «Modbus application protocol specification», «Modbus over Serial Line
Specification & Implementation guide».

1.4.8 BapuaHT ucnonHeHmsa npeobpasoBartens ¢ aHanoroBbiM yHU(ULUMPOBaHHBLIM
TOKOBbIM BbIXOAHbIM cuUrHanom 4—-20 MA, COBMELLEHHBIM C LMEPOBbLIM KOOUPOBAHHLIM
curHanom Ha 6ase npotokona HART, (BapuaHT ucnomnHeHus 4/20 MmA), ocyuiecTBnsieT
HenpepbiBHOE Npeobpa3oBaHne OaBMEHUST KOHTPONMPYEMON Cpeabl B YHU(ULMPOBAHHbIN
TOKOBbIA CUrHan, a Takke obecneynBaeT NogaepPXKy MpomblwneHHoro npotokona HART,
No3BOMNSAOLLErO:

- Nony4vaTb N3MEPEHHbIE AaHHbIE;

- NPOM3BOANTbL AMCTAHLMOHHYIO HACTPOWKY npeobpasoBaTens;

- cyuTbIBaTh MHOPMALMIO O TEKyLLeM cTaTyce npeobpasoBaTtens, pe3ynbraTax ero
camoamarHocTukn u ap.
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1.5 MapkupoBka

1.5.1 NpeobpasoBaTtenb MMeeT Tabnuyky, coaepallyto:

- 3aperncTpMpoBaHHbIA TOBapHbIN 3HaK N3roTOBUTENS;

- HaMMeHoBaHue n3genus;

- 3aBOJCKOW HOMep n3fenus;

- cTeneHb 3awmTbl no FOCT 14254;

- MapKMPOBKY B3pbIBO3aLUUTHI;

- HauMeHOBaHWe opraHa Mo cepTudUKaLUn U HOMep cepTudmkaTa COOTBETCTBUSA
TpebosaHuam TP TC 012/2011 «O 6e3onacHoctn obopydoBaHust Ansg paboTbl BO
B3pbIBOONACHbIX Cpeaax»;

- n3obpaxeHue cneumanbHOro 3Haka B3pbiBO6e30NacHoOCTY;

- n3obpaxeHne eauHoro 3Haka oOpalleHuss npoAyKUMM Ha pbiHKE rocyaapcTs-
yYneHoB TaMOXXeHHOro col3a;

- FOA BbINYCKa;

- 3Hak Ta 1 AvanasoH TemnepaTyp OKpy>KatoLLen cpebl NPy 3KCnnyaTaumm,;

- MHPOPMALIMOHHYI0 Hagnuchb «Pe3bba noa kabenbHble BBOALI M25x1,5»;

- npegynpexaatowyto Hagnmucb « OTKPbIBATb, OTKINKOYMB MNTAHUE!».

1.6 YnakoBKa

1.6.1 Cnoco6 ¥ YCrnoBUS YNakoBKM, MPUMeHsieMble Mpu YrNakoBKe MaTepuvarb,
TpaHCNopTHasl Tapa, cogepXaHue W cnocoG MapKUPOBKU  TPaAHCMOPTHOW  Tapsbl
COOTBETCTBYHOT AOKYMEHTALMM NPeanpuUsSTUS-U3roTOBUTENS.

1.7 O6ecneyveHue B3pbIBO3aLWMULLEHHOCTHU

1.7.1 B3apbiBO3awmLLeHHOCTb nNpeobpa3oBatens B COOTBETCTBMM C MapKMpPOBKOW
1Ex d IIB T5 Gb ob6ecneunBaetrca npumeHeHMEM B3pbIBO3alLMTbl Buaa B3PbIBO-
HenpoHuuaemas obonoyvka «d» no MOCT IEC 60079-1 1 BbINOfIHEHWEM KOHCTPYKLUWN B
cooTtBeTcTBUM ¢ TpeboBaHuamn FOCT 31610.0.

1.7.2 B npeobpasoBaTene OTCYTCTBYIOT WUCKPSLLME KOHTaKTbl M HarpeBarolmecs
3MNEeMEHThI. OnekTpuyeckne uenu npeobpasoBaTtens 3aKITHOYEHbI BO
B3pblBOHENpPOHMLaemMyto obonouky no FOCT IEC 60079-1.

Ob6ornoyka NMeeT BbICOKYHO CTEMEHb MEXaHNYECKON MPOYHOCTU 1 pa3fdeneHa Ha Asa
obbema. Oba obbema BblAepKMBaIOT AaBMNeHWe B3pbiBa U UCKMOYalOT nepedadvy B3pbiBa B
OKpYy>XatoLLyto cpeay.

B3pbIBOyCcTONYMBOCTE OBOMOYKM MPOBEPSETCA NPU W3rOTOBMEHWW WCMbITAHUAMU
n3bbiTouyHbiM  gasnedHnem no FOCT IEC 60079-1. 3HadyeHus OaBneHust Ans Kaxaoro
obbema ykasaHbl B Tabnuue 1 yepTexa CpeacTs B3pbIBO3aLUMTbLI (CM. PUCYHOK 3).

O6Gonoyka MMeeT BbICOKYD CTeneHb MEXaHU4YeCKONW MNPOYHOCTW, BbiAEpXuBaeT
AaBneHve B3pbiBa M UCKNOYaET nepedady B3pbiBa B OKPYXKaloLLyio cpeay.

B3pbiBOHENpOHUL@EeMOCTb 060M04kK obecneynBaeTcs UCMONHEHNEM AeTanen n nx
coeavHeHneM ¢ cobrniogeHneM napameTpoB B3pbiBo3awmtel no FOCT IEC 60079-1.
ConpsikeHust geTanen, obecnevmsatoLLmMx B3pbiBO3aWUTy Buaa «d», nokasaHbl Ha YepTexe
CcpencTB B3pbiBO3alMThl, 0003HayeHbl CrnoBoM «B3pbiB» € yka3aHMeM napamMeTpoB
B3pbIBO3aALLMThI (CM. PUCYHOK 3).

Ha noBepxHoCTAX, 0603HaYEHHbIX «B3pbIB», HE AOMYCKAKTCA 3a00MHbI, TPELLMHbI U
apyrve pedekTbl. B pe3bboBbIX COeAMHEHUSIX AOIMKHO ObiTb HE MeHee MNSATU MOJHbIX
HenoBpeXaeHHbIX BUTKOB B 3aLenieHunu.

MoBepxHocTH, 0603HaYeHHble "B3pbIB", kpoMe aeTanei, yCTaHOBMEHHbIX Ha Krewn,
NOKPbITbI NPOTUBOKOPPO3MOHHOM cmaskon LIMATIAM-201.
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KpenexHble geTanM  OBOMOYKM  NPefoOXpaHeHbl  OT  CaMOOTBUHYMBAHMS,
M3roTOBMNEHbI U3 KOPPO3MOHHOCTOMKON CTanu UM UMeKT aHTUKOPPO3MOHHOE MOKPbLITUE.

[etann, usrotoBrneHHble u3 ctanm mapok 20 u 09r2C, umeroT ranbBaHUYECKOe
nokpbiTne LI6.xp., getanu ns cnnasa AK74 (A19) nmeroT 3auTHOE XMMMUYECKOEe NMOKpPbIThE
XuM.okc.3., getanu n3 cnnaea J1IC 59-1 nmetoT nokpbiTne Xmm.H6.7B.

Oetanu: kopnyc 1, Kpbllka 2, U3rotoBneHHole 13 cnnaea AK74 (An9), nmetoT Ha
HapY>XHOM MOBEPXHOCTW  3alMTHOE MOnMadupHOe MOpoLLKOBOE MOKpbiTMe. [ns
npegoTBpaLleHnss obpaszoBaHMs 3apsga CTaTMYECKOro arekTpudecTsa TOMWUHA AaHHOMO
NOKPbITUSA He npeBbIwaeT 1 MMm.

1.7.3 Obono4yka uMeeT CTeneHb 3aWuTbl OT BHELHWX Bo3gencTBuin |IP66 no
FOCT 14254.

FepmeTu4HOCTL 060M04KN 0BecneunBaeTCcs NPUMEHEHMEM YNIIOTHUTENbHBIX KOreL
34, a Takke repMeETUYHOCTbIO KabenbHbIX BBOAOB.

1.7.4 KabenbHble BBOAbI  BbINOMHEHbI B COOTBETCTBUM C TpeboaHusmn FOCT
31610.0, FOCT IEC 60079-1.

B3pblBOHENPOHMLAEMOCTE U FEepPMETUYHOCTb KabenbHbIX BBOOOB AOCTUraeTcsl
obxaTtnem usonsumm kabenst KONbLOM yNNOTHUTENbHBIM 15, MaTtepmnan KOTOpOro CToek K
BO3[ENCTBUIO OKpYXKatoLen cpeabl B YCIOBMAX SKCMNyaTaumu.

KabenbHbii  BBOg D12  KOMMMEKTyeTcs  KonbLamy  YNIOTHUTENbHbIMU,
npefHasHa4YeHHbIMU A YNnoTHEHUS kabensa Kpyrnoro cevyeHus C HapyXHbIM OUaMeTpoMm
oT 5008 mm, oT8 o 10 Mm n ot 10 4o 12 MMm.

KabenbHbii  BBOg D18  KOMMMEKTyeTcs  KonbLamy  YNIOTHUTENbHbIMU,
npegHasHavyeHHbIMU AN YNNOTHEHMSA Kabensa Kpyrnoro ce4eHUs ¢ Hapy>HbIM AMaMeTpoM
ot 12 go 14 mm, ot 14 po 16 mm 1 ot 16 go 18 mm.

[nana3oH anameTpoB OONYLLEHHbIX K BBOAY Kabenen ykasbiBaeTca Ha TopLEeBOW
NOBEPXHOCTM KOrbLia.

MpeobpaszoBatenb [OOMKEH NPUMEHSATbCS C  KabenbHbIMM BBOAaMM 3aBofa-
M3roTOBUTENS UNW C ApYrMMM KabenbHbIMWM BBOA4AMMW, KOTOpble oOecrneuyvBaloT 3aluTty
BuAa B3pbIBOHENPOHMLI@aemasi obonoyka «d», ypoBeHb B3pbiBo3aluTbl 1, nogrpynny 1B u
cTeneHb 3awuTbl 060N04KM He Huke IP 66 u nmetoT pabounii TemnepaTypHbI AMana3oH
He MeHee Yem oT muHyc 50 o 60 °C.

1.7.5 NpeobpasoBaTernb MMEET HAPYXKHbIA N BHYTPEHHUIN 3a>KMMbl 3a3€MIEHUS.

1.7.6 MakcumanbHas Temnepatypa HapyXHOW MOBEpXHOCTM npeobpasoBartens
COOTBETCTBYET TEMMepaTypHoOMy knaccy T5.

1.7.7Ha «opnyce npeobGpa3oBatens umeeTcsas Tabnuyka C MapKUPOBKOW,
BbINOMHEHHOM B cooTBeTCTBMU ¢ 1.5.1. Tabnuuka cogepXvT npeaynpexaatoLLyo Haanuc:
«OTKPbLIBATb, OTKJTIOYNB MUTAHUE!».

2 ICNONb30OBAHME NO HA3BHAYEHUIO
2.1 Mepbl 6esonacHocTu

2.1.1Mo cnocoby 3awuTbl YenoBeka OT MNOPaXKEHUS IJNEKTPUYECKMM TOKOM
npeobpasoBaTenu oTHocATes K knaccy | no FTOCT 12.2.007.0.

2.1.2 MNpeobpasoBaTen MOryT YyCTaHaBMMBAaTbCA BO B3PbIBOOMACHBIX 30HAaX
NOMELLIEHUI U HapYXHbIX ycTaHoBok cornacHo FOCT IEC 60079-14, pernameHTUpyoLLEMY
NpYMeHeHNe aNeKTPoobopyA0BaHNsSI BO B3PbIBOOMACHbLIX YCMOBUSIX.

2.1.3 MoHTax, aKcnnyatauumio, TEexXHUYeckoe OOCMyXMBaHME U PEMOHT
npeobpasoBaTens NPoOu3BOAUTb B CTPOroM cooTBeTCTBUM ¢ TpeboaHusmn FOCT IEC
60079-14, TOCT IEC 60079-17, TOCT 31610.19, a Takke AOpyrMx AenCTBYIOLLUNX
HOPMaTMBHBLIX [OOKYMEHTOB, pernamMeHTupylowmx TpeboBaHns no obecneveHno
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noxxapoB3pblBo6e3onacHoCcTH, TexHWkn BesonacHocTu, akonoruyeckon GesonacHocTw, Mo
YCTPOWCTBY W 3KCMyaTaumMmn aNeKTpoyCTaHOBOK.

2.1.4 K skcnnyaTauum npeobpasoBatens AOMMKHbI AOMycKaTbCsa Nvua, UsyvmBlUMe
HacTosiLee PYKOBOACTBO MO 3KCMiyartauuu, nepedncrnieHHble B 2.1.3 [OKYMEHTbl U
npoLueaLline cooTBETCTBYOLNA MHCTPYKTaX.

2.1.5 MoHTax, pAeMoHTax npeobpasosBatens Mpov3BOAMTbL  TOMbKO  Mpwu
OTKIMIOYEHHOM NUTaHUM.

2.1.6 TlpucoegnHeHve wu oTcoeanHeHve npeobpasdoBatens OT MarucTpanu,
noasodsllen pAaeneHve paboden cpedbl, OOMKHO MNPOM3BOAMTBLCA MOCHE  3aKpbITUS
BEHTUNA Ha nuHuM nepen npeobpasosBatenem U nocne cbpoca pAasneHus B
npeobpasoBaTene 40 aTMOcdepHoro.

2.2 3KCI1]1yaTaLIVIOHHbIe orpaHnyeHus

2.2.1 He ponyckaeTcsi npuMeHeHne npeobpasoBaTens ANs U3MepeHus OaBreHus
cpea, arpecCMBHbIX MO OTHOLLEHWIO K MaTepuanam, KOHTaKTMpyoLWum ¢ paboyen cpedon.

2.2.2 Npeobpa3oBaTenn He npegHa3Ha4yeHbl AMs KPUCTaNM3MpYyrLMXCA cpea.
O6pasoBaHWe KpUCTanmnoB NbAa MOXeT NPUBECTM K OTKa3y NepBUYHOro npeobpasosaTens.

Mpu oakcnnyataumm npeobpasoBaTens B Auana3oHe MUHYCOBbIX TemnepaTyp
HeobXoaANMO NCKMIYNTD:

- HaKonneHne 1 3amep3aHve KOHAeHcaTa B NpUeMHON kamepe npeobpasosaTens v
BHYTPW COeauHUTENbHOro TpybonpoBoaa (ans razoobpasHbIx cpeq);

- 3amep3aHue paboyer cpeabl (4N XUOKMX cpes).

2.2.3 He ponyckaeTcst akcnnyaTtauus npeobpasosaTtenen B cuctemax, AaBfeHve B
KOTOPbIX MOXEeT NpeBbillaTb BEPXHWN npefen M3MEepeHWin, ykasdaHHbI B nacnoprte Ha
npeobpasoBaTenb.

2.2.4 He ponyckaeTcs uMcnornb3oBaHWe npeobpasoBaTens nNpu HECOOTBETCTBUM
NUTaLLEro Hanps>KeHus.

2.2.5He ponyckaeTcs akcnnyaTaums npeobpasoBatens C HeCOOTBETCTBMEM
CpeAcTB B3pbIBO3ALUTDI.

2.3 MoagroToBKa Npeo6pasoBaTenisi K UCMOMIb30BaHUIO

2.3.1 MNepen HavanoMm akcnnyaTtaumu npeobpasoBaTernb AOMKEH ObiTb OCMOTPEH.
Mpu aToM Heo6xoaMMOo 0bpaTUTL BHUMaHWE Ha:

- OTCYTCTBME MEXaHWYEeCKMX MNOBPEXAEeHUA npeobpasoBaTensi, COCTOSHUE
3aLUNTHBIX NAKOKPACOYHbIX U raribBaHWYECKMUX NMOKPLITUN;

- KOMMIEKTHOCTb NpeobpasoBaTensi COrnacHoO Nacnopry;

- OTCYTCTBME OTCOEAMHSIIOWMXCA unNu  cnabo  3akpenneHHbIX  3reMEeHTOB
npeobpasoBartens;

- MapKMPOBKY B3pbIBO3aLLUTbI, NpeaynpeauTenbHble Haanucu;

- HanNM4ne cpeacTB yNNoTHEHWS kabenbHOro BBOAA M KPbILLKU.

2.3.2 MNepepn yctaHoBKkoW npeobpas3oBatens HeoGXoAMMO NMPOBECTU MPOBEPKY €ro
paboTocnocobHOCTH.

[nsa npoepkn paboTocnocobHocTn npeobpasoBaTerib HEOO6X0ANMO NMOLKIHYMTL K
npubopam, COBMECTHO C KOTOPbIMWU OH BYAET SKCNyaTUpOBaTbLCS.

Cxema nopknioveHnss npeobpasoBaTtenen, umerwmx undpoBor Bbixog Ha 6Gase
npotokona CEHC, npuBegeHa Ha pucyHke 4, a.

Cxema nopgkntoveHuss npeobpasoBaTtenen, wumelWwmMx UUDPOBOMA BbIXOA4 C
uHTepdericom RS-485 c npotokonom Modbus RTU, npuBeaeHa Ha pucyHke 4, 0.

Cxembl NoAaKMYeHUs npeobpasoBarene, UMELLNX aHarnoroBblI
YHUPMUMPOBAHHBIA TOKOBbIA BbIXOAHON curHan 4—-20 MA, COBMELWEHHBIN C LncpoBbIM
KOAMPOBaHHbIM curHanom Ha 6a3e npotokona HART, npuBegeHsl Ha pucyHke 5.
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PucyHok 4 — Cxema noakIoYeHus:
a) k cucteme ¢ npotokonom CEHC; 6) k cucteme ¢ npotokonom Modbus

CEHC NJ CEHC A
KoHT. KoHT.
RH
RH G G
L + Hn
_| K HART- mogemy _| K HART- mogemy
annapatypsl annapatypsbl
— —
c6opa paHHbIX c6opa AaHHbIX
a) 6)
CEHC NnA CEHC nA
KoHrT. KoHT. "
H

+ + + +
RH G G

+ i N i L
K HART- mogemy K HART- mogemy
annaparypsl annaparypsl
cbopa AaHHbIX c6opa AaHHbIX
B) r
G — UCTOYHUK NUTaHUS;

RH — o6Lyee conpoTunBeHe NOAKMYEHHbIX YCTPOUCTB (NMpUBopoB MHANKALIMKN, KOHTPOMNNEPOB 1 Ap.).

MpumeyaHuns
1 Ansa obecneyvenuns pabotsl HART-mogema RH omkHO 6bITb He MeHee 250 Om.
2 MopknioyeHne npubopa AnNS M3MEPEHVUS M WMHAMKALMM TOKOBOrO BbIXOAHOrO curHana npeobpasoBarens

BbINOSIHATH B COOTBETCTBUM C PEKOMEHAALMSIMM MO 3KChyaTauuy npubopa 1 ¢ y4eTOM BbINONHEHNUS TpeboBaHWi K
RH.

PucyHok 5 — Cxembl nogkntoyeHms npeobpasoBartenen
C aHanoroBbiM YHUULMPOBAHHLIM TOKOBbIM BbIXOAHbLIM curHanom 4—-20 MA,
COBMELLEHHBIM C LMdPOBLIM KOOUPOBaHHLIM cUrHanoM Ha 6ase npotokona HART
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MopkniodeHne npeobpasoBaTenss k npubopam, C KOTopbIMM OH OygeT
3KCNNyaTMpOoBaTbCsi, HEOOXOAMMO OCYLLECTBNSATL B COOTBETCTBMMN C UX IKCMIyaTaLMOHHON
AokymeHTauven. CoegMHeHNst NPON3BOAMTb MPU OTCYTCTBUM NMUTAKOLLETO HANPSHKEHWS.

Mocne nogkntoveHns NpubopoB Heo6X0AMMO BbINOMHUTL Crieayole AENCTBUS:

a) Mopavite NuTaHue n nepeseamnTe NpuBOpPLI B pEXMM OTOBPaXeHNs M3MepPAEMOro
OaBneHus.

6) MNpokoHTponupynTe M3MepeHHoe npeobpasoBaTenemMm AaBrneHue, OHO OOJDKHO
OTNMYaTbCA OT HyNsa B Npedenax norpewHocTn npeobpasosaTtend. [Ansa npeobpasosartens
C YHMUUMPOBAHHLIM TOKOBbIM BbIXOOHbIM curHanom 4-20 MA MNpPOKOHTpoONupynte
BbIXOZ4HOWN TOK, OH JOIMKEH OTNMYaThCs OT TOKa, COOTBETCTBYIOLLErO HyNeBoOMyY AABMEHUIO,
B Npeaernax NorpeLHocTy npeobpasoBaTens.

B) Ecnu ecTb BO3MOXHOCTb, NofainTe B nNpeobpasoBaTenb AaBrieHve B npegenax
€ro [guanasoHa W3MEPEHWA U MNPOKOHTPONUPYMWTE COOTBETCTBYHOLLEE W3MEHEHUE
N3MEepPEHHOro npeobpa3oBateneMm  AaBrneHus, N3MeHeHne BbIXOOHOIO  TOKa
npeobpasoBaTens. C6pocbTe nogaHHOE AaBMeHME.

Mpumeyanne - B cnyyae 6Gomnblion pasHOCTM TemnepaTyp MeXAay YCNoBUsiMU
XpaHeHnss un  pabounmu  ycnosusimMu, npeobpasoBaTenu nepea  BKITHOYEHUEM
BblAEPXMBAKOTCA B paboymx yCrnoBusax He MeHee ABYX YacoB.

2.3.3 NpeobpaszoBaTens Heobxogumo ycTaHaBnueBatTb B yoobHOM Onsi MOHTaxa,
OeMoHTaxa U1 obcnyxuBaHus  mecte. [lpeobpasoBaTtenb  nogknw4vaeTcs K
TEXHONMOrMYECKOMYy  MpoLeccy C  MOMOLLbIO NPUCOEAMHUTENBHOIO  LITYLEepa.
MpeobpazoBaTenb [OOMKEH YCTaHaBMNMBATbCS  BEPTUKANbHO, MPUCOEAMHUTENBHbBIM
WTYLEepOM BHM3. Yron OTKMOHEHMs npeobpas3oBaTens OT BepTMKANbHOIO MOMNOXEHUsI
nocre yCTaHOBKWU He AOIMKEH npesblwaTth 45 °.

Mpu moHTaxe n akcnnyaTauum npeobpasoBartens [oImkeH obecnevmBaTbCcsa JOCTYN
OKpy>KatoLLen cpefdpbl K OTBEPCTMSAM NPUCOEAMHUTENBHOrO WTylepa 5, a Takke LwenesbiM
3a3o0paM Mexay LUTyuepom 1 BTynkow 4 (cMm. pucyHok 3), obecneumBatomx coodLieHue
BHYTPEHHEN nonocTu YYBCTBUTENbHOIO anemeHTa npeobpa3soBaTens
(TeH3onpeobpa3soBaTensi) ¢ atmocdepoi. He gonyckaeTcs nepekpbiTue (3akpalumBaHue)
OaHHbIX OTBEPCTUI U LLIENEBLIX 3a30POB.

Mpu yctaHoBke npeobpas3oBaTtens HeobxoAMMO  NPOM3BECTU  NPOBEPKY
repmMeTMYHOCTM coeanHeHus npeobpasoBaTensi K TEXHONorm4Yeckomy npoueccy. lNpoeepka
OCYLLIECTBNSAETCSA BU3yarbHbIM OCMOTPOM. 3ateM HeobxoammMo yoeanTbes:

- B OTCYTCTBMM My3bIPbKOB MOCMIE CMa3sblBaHUS MblfbHbIM PACTBOPOM MecTa
COeaVHEHNs MpU U3MEPEHNM AaBreHUs rasa;

- B OTCYTCTBUW CNefoB NOATEKAHUS KOHTPONMPYEMOW Cpefbl B MECTe COeLUHEHUSI
npv U3MEPEHUN AaBMNEHNS XKUOKOCTU.

2.3.4 Mocne yCTaHOBKM npeobpasoBartens Heo6xoanmo npousBecTn
3NEKTPUYECKUA MOHTaX.

MopknovyeHne npeobpasoBatens Kk npubopam, C KOTOpbIMM OH Oyaer
3KCNNyaTMpoBaTbCsi, HEOOXOAMMO OCYLLECTBNSATL B COOTBETCTBMMN C UX IKCMIyaTaLUMOHHON
OOKyMeHTauuewn, cxemamu, npusegéHHbiMM Ha pucyHkax 4 n 5, u FOCT IEC 60079-14.

MpeobpasoBatenu, umewlme UMPPOBON Bbixog Ha 6ase npotokona CEHC,
noAKmnyaTCs No TpeMm nposofam, Lenu: «+» (Nnc nutanus), «J1» (nnHus ), «-» (MUHyC
— o6LMIM NpoBOA NUTaHKS).

Y npeobpasoBaTtenen, Mmelwmx UMPPOBOM BbIXod C MHTepdencom RS-485 c
npoTtokornioMm Modbus, KOHTaKTbl «+», «-» WCNOMb3YyTCA ANS MoAayn NUTaloLWEero
HanpshkeHus oT 6 oo 50 B, a koHTakTbl «C», «A», «B» npeaHasHayeHbl ANg NOAKMHOYEHUS
npeobpasoBaTtens no nHtepdercy RS-485.

MpeobpasoBaTeny C aHanoroBbiM YHUMULMPOBAHHBIM TOKOBbIM  BbIXOAHbLIM
curHanom 4-20 MA, COBMELLEHHbIM C LUMEPPOBLIM KOOUPOBAHHLIM CUrHarmoMm Ha Gase
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npotokona HART, NOAKNIO4aOTCA K UCTOYHUKY NUTaHWA nocrneaoBaTenbHO C Harpy3kon RH
no ABYXMPOBOAHOW CxeMe, uenu «+» u «-». [pn 3ToM HeobGXoAMMO Y4MTbIBaTb, YTO
CYMMapHoe COnpoTMBREHME Harpyskm npeobpasosatensd RH W coeduHUTENbHbIX
NPOBOAHWKOB He [OIDKHO MpeBbillaTbh 3Ha4YeHWs MaKCUMaribHOro  COMpOTUMBMEHUA
Harpysku, paccyMTaHHoOro B COOTBeTCTBUN € 1.2.12.

CoeanHeHVs NPOM3BOAUTL NPU OTCYTCTBUMM HAMPSPKEHUS B NOAKMIOYAEMbIX Liensx.
ONeKTPUYECKMN MOHTaX 1 3asemneHne npeobpasoBaTens ocyLecTBnATb B COOTBETCTBUM
¢ TpeboBaHnammn NOCT IEC 60079-14 n apyrux HOPMaTUBHBLIX JOKYMEHTOB.

BHuumaHue! lMpu MoHTaxe He ponyckaeTcs nonagaHue BnRarn BHYTPb
obonoykn npeoGpasoBaTens 4Yepe3 CHATYIO KpPbIWKY W pa3repmMeTU3MpoBaHHbIN
KabGenbHbLIN BBOA,.

OneKTpuyeckne coedvHeHns U repmeTv3aumio npeobpasoBaTens C BapuaHTamu
kabenbHbIX BBOAOB D12, D18 no ymomnyaHuio NpPOM3BOAUTL credytolmm obpasom (cm.
pucyHok 3).

a) BoiBepHuTe BUMHT 24, o6GecneyvmBaloLLmin OMONHUTENBHOE KPEnneHue KpbIwku 2.
OTBEPHUTE KPBILLKY 2.

6) OTBepHuTe BTYNKy pe3bboByto 9, BblHbTe M3 kabenbHOro BBOAa 3arnywwky 18,
npefHasHayYeHHyto  And  repmetusaumm  npeobpasoBaTtens  Npu  XpaHeHUM wu
TpaHCNOPTMPOBKeE, BTYNKY HaxMMHYyto 10, KOnbLO ynnoTHUTenbLHoe 15.

MNpumevaHne — B Hewucnonbsyemom kabenbHOM BBOAe ANS NIOTHOrO obxatns
sarnywkn 18 HeobxoaMMo 3aTsHyTb BTYynKy pesbboByo 9 ¢ ycunmem 30 H'm ans
kabenbHoro Beoga D12 n 70 H-m ansa kabenbHoro Beoaa D18.

B) W3 «komnnekta nocTtaBku BblibepuTe  KOMbUO  YNNoTHWTENoHoe 15,
COOTBETCTBYOLLEE AnameTpy kabens.

BHUMAHUE! Ina MoHTaxa AOMKeH NPUMEHATLCA Kabenb Kpyrnoro ce4vyeHus
AnameTpoMm oT 5 go 12 mm gnsa kabenbHoro BBoga D12 u ot 12 go 18 mm gnsa
kabenbHoro BBoAa D18. [Mana3oH AuamMeTpoB AonylieHHbIX K BBoAy Kabenen
yKa3blBaeTCsl Ha TOPLIEBOW NOBEPXHOCTU KOnbLa YNNOTHUTENbLHOTO.

r) Yoanute HapyxHyto obonouky kabens Ha gnuHe ot 20 go 30 MM, cHuMUTE
M30N5UMI0 C NPOBOAOB kabens Ha AnvHe oT 5 4o 7 MM.

A) HapgeHbTe Ha kabenb BTynky pesbboByto 9, BTynky HaxumHuyto 10. YctaHoBuTe
Ha kabene konbuo ynnoTHuTenbHoe 15 Ha pacctosHum 100 - 150 MM OT KoHLa kabensi.

e) YcraHoBuTe B wTyuep 11 kabenbHOro BBOAA KOMbLUO YMMAOTHUTENbHOE 15 C
kabenem, BTynKy HaxumHyio 10. YcTtaHoBuTe Ha wtyuep 11 BTynky pe3bboByto 9 u
3aBepHuTe €é ¢ ycunuem 30 H'm anst kabeneHoro BBoga D12 u 70 H-m ana kabenbHoro
BBoaa D18.

BHUMAHMUE! Konbuo ynnoTHuTenbHoe 15 AOMKHO o6xBaTbiBaTb HapYXHYH
o6onoyky kabens no Bcell cBoel AnNuHe, kKabenb He OOMKeH MepemewaTbLCA Unu
npoBopavyuBaThCs B YNIOTHEHUWN.

X) MNpucoegnHuTe OroneHHble KOHUbI MPOBOAOB kabensd K 3axumam. 3aBepHuTe
KPbILLKY 2 [0 yrnopa. 3aBepHuTe BUHT 24, obecneynBaloLLmin AONOMHUTENBHOE KpenneHne
KpbILLKK, C ycunuem 1 H-m.

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBoAoB D12, D18 c ycTporcTBaMU KpenneHust MeTannopykasa npou3BoaUTb
aHanormyHo, Mpu 3TOM B JaHHbIX BapuaHTax kabenbHoro BBOAA BMeECTO BTynka 9
ucnonb3yeTca BTynka 12 v metannopykaB (PUKCUpYeTCH B KPenéxHom anemeHte 19,
yCTaHOBMNEHHOM Ha BTyrnke 12 (CM. pucyHok 3).

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbiXx BBOAOB D12, D18 C ycTpoMCTBaMu KpenneHus GpOHMPOBaHHOrO kabens
nNpon3BoANTb aHanormyHo, Npuv 3TOM B [aHHbIX BapuaHTax kabenbHoro BBoda OpoHs
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kabens dukcupyeTcst Mexay BTynkamu 13 npu HaBopayvBaHUM BTYNkU pe3bboBoi 9 (cM.
pucyHok 3).

OnekTpuyeckMe coeguHeHWs M repmeTusaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBOAOB D12, D18 C repMeTU3MpOBaHHbIMU YCTPOWUCTBAMWU KpenneHus
6poHupoBaHHOro kabens MpouM3BOAUTbL a@HANOrMYHO, MPW 3TOM B [AaHHbIX BapuaHTax
kabenbHOro BBoa BMeCTO BTYnku 9 ucnonb3yetcs BTyrnka 14, 6poHs kabens dukcmpyeTcs
mexay BTynkamu 13 npu HaBopauvBaHwM BTYNKM pe3bboBon 14 n kabenbHbIn BBOA
repmeTmanpyeTca no obonoudke kabensa ¢ NOMOLLbIO KonbLa ynnoTHUTenNbHoro 16, wanbsl
17 v BTynkun pe3b6oBoi 3 (CM. PUCYHOK 3).

OnekTpuyeckme coeguHeHWs M repmeTmsaumio npeobpasdoBatens ¢ BapuaHTamu
kabenbHbix BBOAOB D12, D18 c ycTpouWcTBamu KpenneHuus Tpybbl Npou3BoaWTb
aHanormyHo, nNpy 3TOM B [aHHbIX BapuaHTax kabenbHOro BBOAA BMECTO BTynku 9
ucnonb3yeTca BTynka 12 u TpybGa, 3awwmwakowas kabenb, BBOpayMBaeTcs B pe3bby
BTYNku 12.

2.3.5MNocne moHTaxa HeobX0AMMO OCYLLEeCTBUTb HaCcTpoKKy npeobpasoBaTtens B
COOTBETCTBMM C KOHKPETHbIM npuMeHeHnem. HacTponka npeobpasoBaTens MOXeT
npon3BoANTLCS Ha MPeanpusaTUM-U3roToBUTENE B COOTBETCTBMM C  TpeboBaHusMu
3aka3uuka. [py 9TOM HeobGXoAMMO MPOBEpPUTHL COOTBETCTBME HAaCTPOEK, 3anMCaHHbIX B
nacrnoprte, KOHKPETHOMY TMNPUMMEHEHUD W, Npu HeobXxoOAMMOCTWU, CKOPPEKTUpPOBaTb
HacTporky. HacTpoika npou3BOAMTCA B COOTBETCTBMM C npunoxeHusmn [ - E. Bce
M3MEHEHUS HacTpoek 3admKcnpoBaTb B nacnopre.

Mocne HacTpoWikun HeobGXoaMMO NpoOBecTM NpoBepky paboTocnocobHocTu. [ns
atoro no npubopam, C KOTopbiMW npeobpasoBaTenb OygeT aKcnnyaTMpoBaTbCH,
NPOKOHTPONMPOBaTh Hanu4yme oTobpakeHns N3MepsaeMoro AaBreHus.

Ona npeobpasoBaTtenen, paboTarowux no npotokony CEHC, nposeputb, npwu
HeobxoammocTn, paboTy Mo curHanam npeobpasoBaTensd GrOKOB KOMMyTaumu, Grokos
NUTaHWA-KOMMYTaLMK, UCMNOSNHUTENbHBIX YCTPOMCTB, C KOTOPbIMU NpeobpasoBaTtens byaeT
aKcnnyaTmpoBatbes. [na 3Toro ucnonb3oBaTh PEXUM 3aMynsAumMmn B cootBeTcTBUM € .11,

2.4 Ucnonb3oBaHue npeobpasoBaTtens

2.4.1 MNpeobpasoBaTenb nNpu nogade nuTaHUs paboTaeT B aBTOMaTUYECKOM
pexvMe B COOTBETCTBMM C 3adaHHbIMU HaCTPOEYHbIMWM NapamMeTpamMu, HernpepbiBHO
npeobpasyeT 3HauYeHWe [AaBreHUsi KOHTPONMPYEMOW cpedbl B BbIXOAHOW curHan, u, B
3aBMCUMOCTM OT BapuaHTa UCMOMHEHWS!, NMPUHUMAET W1 BbINOSHSAET KOMaHAbl MO NPOTOKOMY
CEHC, Modbus RTU unn HART.

2.4.2 MNepeyeHb KpUTUYECKUX OTKa30B NpeobpasoBaTens npueeneH B Tabnuue 2.1.

Tabnuua 2.1
OnucaHue oTkasa MpnymHa Jenctaus
lMpeobpasoatens HenpaBsunbHoe nogkntoyeHne npeobpaso- | [pBecTM B COOTBETCTBME CO CXEMOW
HepaboTocnocobeH, | BaTens. (cM. pucyHkm 4, 5).
He obecneunsaeTcs | HecOOTBETCTBME NUTAKLLErO HanpskeHus. | MpoBepuTL 1 MPUBECTU B COOTBETCTBYE.

BbINOMHEHNE Tpebye-
MbIX YHKLMA.

ObpbiB MM 3aMblkaHve  Lened B
MOAKMIOYEHHOM K npeobpasosaTtento
kabene.

yCTpaHI/ITb noBpexneHna
MOAKMIYEHHOM Kaberne.

Lenen B

Bbixog u3 cTposi anemeHToB, 0OpbIB MM
3aMblKaHMe Lienei SMEKTPOHHOTO MOZyIs
npeobpasoBarens.

MpeobpasoBaTenb NOANEXNUT PEMOHTY.

HenpaBunbHast HacTpoika npeobpaso- | HacTpouts B COOTBETCTBMM  C
BaTens. npunoxexusmu I - E.
HeuagecTHa. [MpoKOHCYNbTUPOBATLCS € CEPBUCHOM

CJ'Iy)K6017I npeanpuaTna-n3roToBuUTEN .
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2.4.3 MNepeyeHb BO3MOXHbBIX OWMBOK NepcoHana (nonb3oBaTens), NPUBOASLLMX K

aBapuiiHbIM  pexuMamM  0GopyaoBaHus,

N OeuncTeun,

owmnbku, NnpmBedeHbl B Tabnuue 2.2.

npenoTrepallarolLinx  ykasaHHble

Tabnuua 2.2

Onucanve ownbku BoamoxHble nocneacTsms HencTaus
1 Kpbiwka npeobpasosatens |He obecneunBaetcs  Tpebyembiit | OTKNIOUMTL HaNPSOKEHWS B LIEMsIX
He 3aTdHyTa [O ynopa, He |YypoBeHb B3PbIBO3ALLUTI. He | npeobpasosatens. YcTpaHuTb
3aKpenrneHa, YCTaHOBINEHa | UCKITIOYEHO BOCMNAaMEHEHWE 1 B3PbIB | HECOOTBETCTBUS.
6e3 ynnoTHUTENbHOTO KorbLa | CPefibl BO B3PbIBOOMACHON 30HE.
unm c NOBPEXAEHHBIM | He obecneunBaeTcs creneHb | OTKNKOYMTL HanpsKeHUst B Liensx
YNMOTHUTESNbHBIM KOMbLIOM. 3awutbl IP66 no FOCT 14254. U3-3a | npeobpasosatens. YcTpaHuTb
2 HenpasunbHo  cobpaH | nonagaHusi BOAbl BO BHYTPEHHIOK | HECOOTBETCTBUS.
kabenbHbIi BBO/, | NONOCTb npeobpasosatens | Mpu paHHeM OBHapyXeHUn Hannyns
(ycraHoBNEHb! He BCe AeTanu), | BO3MoXeH 0Tka3 npeobpasoBaTens v | Bharv,  3arpsi3HEHUl,  O4UCTUTL
He o06ecneyeHo YMroTHEeHNe | cUCTEMbI aBTOMATUKK, | BHYTPEHHIOI0 nornocTb
kabenst B kabenbHOM BBOJE | oGecneunBaeMoit UM. B pesynbrate | npeobpasoBaTens OT  3arpsisHEHWH,
(anametp kabens HE | BO3MOXHO BO3HWKHOBEHWE | NPOCYLUNTL €€ A0 MONHOro yAaneHus
COOTBETCTBYET KorbLly | B3pbIBOOMACHON Cpefbl, BO3ropaHue, | Bnaru.
YNNOTHUTENBHOMY, B3pbIB, NOXap. Mpu no3gHem obHapyxeHu1
YCTaHOBNEHHOMY B kabenbHbli (nosiBNeHWe  KOpPpO3WM,  Hanmuuue
BBOA, pe3bboBas  BTymKa BOAbI Ha  nmnatax  mogyns
kabenbHoro BBOAA 9MEKTPOHHOTO, M3MEHeHWe LiBeTa,
He3aTsHyTa). CTPYKTYpPbl MOBEPXHOCTA MaTepuanos

[eTanei) npeobpasosatesb
NOLSIEXMT PEMOHTY Ha NpeanpUsATAN-
WU3roTOBMTENE.

B npeobpasoBatens nogaHo
[JaBneHve, npesbilLatoLLee
BEPXHWN Npeden M3MepeHuit.
lMpeobpa3soatens
uCronb3yeTcs Ans M3MepeHus
[aBneHnst cpep, arpeccuBHbIX
Mo OTHOLLEHWKO K MaTepuanam,
KOHTaKTMpylowum ¢ paboyeit
cpegon.

Bo3moXHO ~pa3pylueHune  YyBCTBUM-
TEMbHOTO ~ 3nemeHTa  npeobpa-
3o0Batens (TeHaonpeobpasoBatens) ¢
HapyLLeHuem repMETUYHOCTH
npeobpasosatens. B  pesynbtate
BO3MOXHa YyTe4yka KOHTPOMMpYEMON
cpenbl, He VCKITIOYEHB
BOCMNaMEHeHWe, B3pbIB Cpedbl BO
B3pbIBOOMACHOM 30HE.

Wckniounts nogavy B
npeobpa3soBatenb [aBneHuns,
NPEBbLILLAIOLLET0  BEpXHWA npeaen
N3MEPEHMI.

Uckniountb paspyLuatoLee
npeobpa3soBatenb BO3[eNCTBUE

arpeccvBHOI cpepbl.

HenpaBunbHO BbINOMHEHbI Bo3aHukHOBEHWE HegonycTumoro | OTKMIOYMTb HanpshkeHUst B Liensix
COEeAMHEHVs Liener, MOHTaX 1 | HarpeBa MoBepxHOCTW npeoBpa3osa- | npeobpasosatens. YcTpaHuTb
npoknagka kabenei. Tens  wn  (um)  wuckpenus. B | HecooTeeTCTBUA.

pesynbTaTe, BO3MOXHO BO3ropaHie

B3pbIBOOMACHOM  Cpedbl,  B3pbIB,

noxap.

2.4.4 OcHoBHasi paboTa c npeobpasoBaTenieM 3akiO4alTCsa B HACTPOMKE €ro
napameTpoB. lMopsinok paboTel ¢ npeobpasoBatenem no npotokony CEHC npuBenéH B
npunoxexHun . TMopsigok paboTbl ¢ npeobpasoBatenem no npotokony Modbus RTU
npueeaéH B npunoxeHun [. MNopsgok paboTtsbl ¢ npeobpasoBaTtenem no npotokony HART
npuBeaéH B npunoxexHmn E.

3 TEXHUWYECKOE OBCINY>KMUBAHUE

3.1 TexHnyeckoe 0OGCnyXUBaHWE 3aKkrnyaeTca B NPOBeAeHWV NpodunakTnyeckux
paboT M noBepku. TexHuyeckoe obGCNyxMBaHME MNPOM3BOAMTCA C Lenbio obecrnedyeHus
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paboToCnoCcOBHOCTY U COXpaHEHUS] IKCMIyaTaLUMOHHbIX U TEXHUYECKUX XapakTepUCTUK
npeobpasoBaTtens B TeHYEHME BCEro Cpoka aKcnyatayuu.

3.2 Bo Bpems BbINOMHEHMS paboT Mo TeXHUYecKomy oBCnyxmBaHW HeobXoaumo
BbIMNOMHATbL YKa3aHus, NpuBeaeHHbIe B 2.1,

3.3 MpodumnakTnyeckne paboTbl BKIHOYAIOT:

- OcmoTp u npoBepKy BHelHero Buaa. [py 3TOM npoBepsieTcs OTCYTCTBUE
MEeXaHN4YeCKMX NOBPEXAEHNN, LENOCTHOCTb MapKMPOBKX, NMPOYHOCTL Kpenexa COCTaBHbIX
YyacTen npeobpasoBaTens, Hanvyme 3arps3HeHun NoBepxHocTen npeobpasosaTtens.

- [posepky HagexHOCTM  yCTaHOBKW  (KpenneHws)  npeobpasoBaTens,
repMeTUYHOCTU coeanHeHns npeobpasoBaTens K TEXHONOorm4eckomMy npoueccy.

- NpoBepKy HagexHOCTU noaknoyeHnsa npeobpasoBartens. MNpu aTom npoBepsieTcs
OTCYTCTBME OOPbLIBOB MIM MOBPEXAEHUA U3ONSALUN COEQUHUTENBHOMO Kabens, coctosHue
ynnoTHeHus kabens B kabenbHOM BBOAE, OTCYTCTBME OOpbIBa WM MOBPEXAEHUS
3a3eMIIAOLLEro NpoBoAa, COCTOSIHME 3aXMMOB 3a3emneHus (3asemnsiowme OonT, ravika
OOMXHbI BbITh 3aTAHYTHI, HA HUX HE OMXKHO BbITb PXXaBYMHBbI).

- NpoBepky HacTpoek npeobpasoBaTtens u ero pabotocnocobHocTn. MNpu NpoBepke
paboTOCnOCOBGHOCTN MPOBEPSETCS  HanMMuMe W3MEHEeHWW BbIXOAHOIO CcurHana npu
M3MEHEHUN UN3MEPAEMOro [AaBneHns KOoHTpornupyemon cpegbl. [lpu HeobxogumocTu
OCyLLEeCTBNSIETCS NOACTPOViKa Nnpeobpa3oBaTens B COOTBETCTBUM C npurnoxeHusmm I - E.

MpodunakTnyeckne paboTbl JOMKHbI OCYLLECTBNATLCS HE PEXE OLHOro pasa B rof
B CPOKM, YCTaHaBMMBaeMble B 3aBUCMMOCTM OT YCIOBUIA 3KCMyaTaumu.

3.4 MNoBepka npeobpasoBarenen ocylLecTBnseTCs no mMeToauke
«MNpeobpasosaTtens Aasnexus nameputensHeii CEHC M. Metoaunka nosepku. MIM 202-
005-2019». TlMoBepka oOcCyLleCTBNAETCA C NEPUOAMYHOCTBIO, YKa3aHHOMW B MeETOAMKE
nosepkn. [lepen noBepkonm Mpu HEOOXOAMMOCTM OCYLLECTBASIETCA YCTaHOBKA Hyna
npeobpa3oBatens unNM NOACTPOWKa Avana3oHa W3MEpeHWn B COOTBETCTBMM C
npunoxexumamm I - E.

B cnyyae HeynoBneTtBopuTENbHbIX pe3ynbTaToB MOBEPKM npeobpasoBatenu
OOMXKHbI ObITh OTNPaBNEHbI AN HACTPONKM UM PEMOHTA Ha NpeanpuaTUe-M3roToBUTENb.

4 PEMOHT

4.1 PemOHT npeobpasoBaTtensi AOJMKEH BbIMOMHATLCA TONMbKO Ha NpeanpuaTiun-
n3rotoBuTerne.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 MNpeobpa3oBatenn B ynakoBKe TPaHCMOPTUPYHOTCS MoObIM BMOOM 3aKPbITOro
TpaHcmopTa, B TOM 4WCfie W  BO3AYLWHLIM  TPaHCNOPTOM B  OTannvMBaeMbiX
repmMeTusnpoBaHHbIX OTCekax, B COOTBETCTBMM C MNpaBuiaMu MepeBO3KU [py30B,
AENCTBYIOLLMMW Ha KaXKOAOM BuAe TpaHcrnopTa.

Bo Bpewmsi norpysoyHO-pasrpy3oyvHblX paboT M TPaHCNOPTMPOBAHMSA SLUMKW He
OOIMKHbI NMOABEPraTbCa pe3kMM yaapam 1 Bo3OencTBUo aTMOCepHbIX 0CagKoB.

5.2 YcnoBusa TpaHCNOpTMPOBaHUS B YacTU BO3OENCTBUSA KIMMaTUYEeCKUX pakTopos
OOJKHbI cooTBeTcTBOBaTh ycnosuo 5 (OXK4) no NOCT 15150, B 4acTM BO3OenCTBUS
MexaHunyecknx gpaktopoB — ycnosuto C no FOCT P 51908.

5.3 Cpok HaxoxgeHusi npeobpasoBaTenen B COOTBETCTBYIOLLMX  YCIOBUSIX
TpaHcnopTupoBaHus He bonee 3 mecsLeB.

5.4 MNpeobpasoBaTteny MOryT XpaHUTbCA Kak B TPaHCMOPTHOW Tape, Tak U BO
BHYTPEHHEeN ynakoBke 1 6e3 ynakoBKuM — Ha CTennaxax.

Ycnosus xpaHeHusi npeobpasoBaTenen:

- B TPAHCMOPTHOM Tape u BO BHyTpeHHen ynakoBke — 3 (XK3) no MOCT 15150;

- 6e3 ynakoBku — 1 (J1) no FOCT 15150.
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5.5 HasHa4yeHHbIN Cpok XpaHeHnst — 12 neT (BKM4aeTcsl B CPOK CIyKObl).
6 YTUNU3ALNA

6.1 YTunusaumio Heobxoaumo npoBOAUTb B COOTBETCTBMU C 3aKOHOAATEJIbCTBOM
cTpaH TaMOXXeHHOro coto3a no MHCTPYKUUN 3KcnnyaTMpy}ou_\el7| opraHunsauun.
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NMPUNOXEHUE A
(cnpaBoyHoe)

CcblNOYHbIe HOpMaTUBHbIe JOKYMEHTbI

A.1 lNepedeHb HOpMaTUBHbIX OOKYMEHTOB, Ha KOTOpPbl€ AaHbl CCbIJIKM B HAaCToALLEM

pYKOBOACTBE MO 3KChnyaTaumn, npueeaeH B Tabnuue A.1.
Tabnuua A.1

O603HayeHVe JOKYMEHTa, Ha KOTOPbIN AaHa cebinka Howmep
nogpasgena
(nyHkTa), B
KOTOpPOM JaHa
cchlfika
FOCT 12.2.007.0-75 CCBT. Usgenua anektpoTtexHudeckne. O6wme 21.1
TpeboBaHNs 6e30MacHOCTU
FOCT 14254-2015 Crenenu 3awmTbl, obecneymBaemble obonoykamu | 1.2.20, 1.5.1, 0,
(Kog IP) 2.4.3
FOCT 15150-69 MalumHbl, npubopkl U apyrue TexHudeckume usnenus.| 1.1.4,1.2.18,
VicnonHeHna Ansa pasnuuyHbliX Knumatudeckux pavioHoB. Kateropun, | 1.2.24,5.2,5.4
YCNOBWUsi 3KCMIyaTauuu, XpaHeHUs U TpaHCMOPTMPOBaHMSA B 4acTu
BO3AENCTBUS KNUMATUYECKMX (DAKTOPOB BHELLUHEN cpeabl
FOCT 30631-99 O6wue TpeboBaHusA k MallmHaM, npubopam u Apyrum 1.2.19
TEXHUYECKUM U3OENMAM B YacTU CTOMKOCTU K MEXaHUYECKUM BHELLHUM
BO34EWCTBYOLWMM hakTopam Mpu aKcnnyatauum
FOCT 30804.4.2-2013 CoBMeECTUMOCTb TEXHUYECKNX cpeacTs 1.2.21
3aNeKTpomMarHuTHasl. YCTOMYMBOCTb K 3MEKTpOCTaTUYeCKUM paspsigam.
TpeboBaHusa U MeToAbl UCMbITAHWI
[OCT 30804.4.3-2013 CoBMeCTUMOCTb TEXHUYECKUX cpeacTs 1.2.21
3NeKTpoMarHuTHasl. YcTonumBocTb K pagnoyacToTHOMY
3NEKTPOMArHMTHOMY nomnto. TpeboBaHUsa N MeToAbl UCMbITaHUN
FOCT 30804.4.4-2013 CoBMECTMMOCTb TEXHUYECKNX cpencTs 1.2.21
3rIeKTpOMarHuTHasi. YCTOMYMBOCTb K HAHOCEKYHAHbIM  UMMYTbCHBIM
nomexam. TpeboBaHNsi U MeETOAbI UCTbITAHWUI
[[OCT 30804.6.4-2013 CoBMeCTUMOCTb TEXHUYECKUX cpeacTs 1.2.21
3NEeKTpOMarHUTHasl. OneKTpoMarHWTHble MOMexXuM OT  TEeXHUYECKUX
cpeacTB, MPUMEHSIEMbIX B MPOMbILLNEHHbIX 30Hax. Hopmbl U meToabl
UCNbITaHUN
FOCT 30805.16.2.3-2013 CoBMeECTUMOCTb TEXHUYECKNX cpencTs 1.2.21
anekTpomarHutHas. TpeGoBaHus K annapatype QAOns U3MepeHus
napameTpoB WMHOYCTpUAnbHbIX PagMOMOMEX U MOMEXOYCTOMYMBOCTU U
mMeToabl m3amepeHun. Yactb 2-3. MeTogbl M3MepeHui napameTpoB
MHAOYCTpUanbHbIX pagvonNoMex W MNOMEXOYCToMYMBOCTU. W3mepeHue
13ny4aemMbix paguonomex
FOCT 31610.0-2014 (IEC 60079-0:2011) B3pbiBoonacHsle cpeapl. Yacte |  1.1.2,1.7.1,
0. O6opynoBaHue. Obwue TpeboBaHUA 1.7.4
FOCT 31610.19-2014 (IEC 60079-19:2010) BspbiBOoONacHble cpefbl. 2.1.3

YacTb 19. PeMOHT, NpoBepka 1 BOCCTAaHOBIIEHUE 311eKTPOOOOPYA0BaHMS
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MpogomxeHve Tabnuubl A.1

Ob603Ha4eHne JOKYMeHTa, Ha KOTOPbIV AaHa CCbinka Howmep
noapasgena
(nyHkTa), B
KOTOpOM AaHa
CCbInka

FOCT P 51317.4.5-99 CoBMeCTUMOCTb TEXHUYECKNX cpencTs 1221
3MNeKTpoOMarHuTHas. YCTOMYMBOCTb K MUKPOCEKYHAHBIM WMMMYNbCHBLIM
nomexam 6onbluov aHepruun. TpeboBaHust U MeToAbl UCTbITAHWIA

[OCT P 51317.4.6-99 CoBMeCTMMOCTb TEXHUYECKMX cpeacTB 1.2.21
aneKTpoMarHuTtHas. YCTOMYMBOCTb K  KOHOYKTMBHBIM — MoMexam,
HaBeLEHHbIM  PagMoYacTOTHbIMW  SNIEKTPOMArHUTHLIMK  MOMSIMMU.
TpeboBaHua U METOAbl NCMbITAHUN

FOCT P 51908-2002 O6wue TpeboBaHus K mawwmHam, npuéopam u 1.2.24,52
OPYrMM  TEXHMYECKMM U3JenusM B 4YacTW YCMOBUWA XpaHeHus wu
TPaHCMOPTUPOBaHUS

FOCT IEC 60079-1-2011 (IEC 60079-1:2007) BspbiBoOnacHble 11.2,1.7.1,

cpeabl. Yacte 1. OO6GopygoBaHue C BuOOM  B3pPbIBO3ALUUTHI 1.7.2,1.7.4
«B3pbIBOHENPOHULL@eMble o6onoykm "d"»
FOCT IEC 60079-10-1-2013 BspbliBoonacHble cpegbl. Yactb 10-1. 1.1.3

Knaccudmkaumnsa 30H. BapbiBoonacHble ra3osble cpeapl

FOCT IEC 60079-14-2013 BaspbiBoOnacHble cpegpl. Yactb 14. 1.1.3,2.1.2,

MpoekTnpoBaHue, BLIGOP N MOHTaX SMEKTPOYCTaHOBOK 213,234
FOCT IEC 60079-17-2013 BspbiBoonacHble cpeabl. Yacts 17. 2.13
[MpoBepka 1 TexHnyeckoe 06CNyXnMBaHMe ANEKTPOYCTAHOBOK

FOCT P M3K 60079-20-1-2011 (IEC  60079-20-1:2010) 1.1.3

B3pbiBoonacHble cpegbl. Yacte 20-1. XapakTepucTuki BeLlecTs Ans
Knaccudwmkaumm rasa v napa. Metogel UCnblTaHUN U AaHHbIE

TP TC 012/2011 TexHudeckuin pernameHT TamoxeHHoro coto3a. O 112,151
OesonacHocTn obopynoBaHust gns paboTbl BO B3PbIBOOMACHLIX
cpepax

TP TC 020/2011 TexHuyeckuii pernaMmeHT TaMOXEeHHOro cos3a. 1.2.21
OneKkTpomMarHMTHasi COBMECTUMOCTb TEXHUYECKUX CPEACTB
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NPUNOXEHUE b
(o6s3aTenbHoe)

YcnoBHoe o6o3HaYyeHue npeo6pasoBaTtens

b.1 YcnoBHoe o603HaveHne npeobpasoBartens:

CEHCINMAAB-C-D-E-FIG-H-1

Kog A KOHCTpYKTMBHOE NCNONHEHNE
OtcyTcTByeT OcHoBHoe
Bun BepxHuit Mpepenei
Kog B N3MepsieMoro Kop C npeaen Kog D Jonyckaemomn
[aBneHns N3MepeHUi OCHOBHOM
n norpewHocTtn, %
(nonyckaetcs | WabbiTouHoe Mo tabnuuam 1.1; 0,15 +0,15
He yKa3blBaTb) 1.2 0,2 +0,2
M36bITOYHOE 0,25 +0,25
nB OaBneHune- 0,4 +04
paspexeHue 0,5 +0,5
Kog E Bua BbIXogHOro curHana KonnyecTtBo n t1n
OtcytctByeT | Lindposon Ha 6a3e npoTtokona CEHC Kog F kabenbHoOro
Lincbposon Ha 6ase npotokona CEHC wu BBOAA
Modbus uncpoBoi ¢ UMHTepgenicom RS-485 c 1D12 OpguH D12
npotokorniom Modbus RTU 2D12 Osa D12
4/20 MA TokoBbih 4-20 MA, COBMELLEHHbLIN C 1D18 OpguH D18
umdpoebIM Ha 6a3e npotokona HART 2D18 Osa D18
Kog G BapuvaHT ncnonHeHusi kabeneHoro BBoga
OtcyTtcTByeT | icnonHeHne no yMonyaHuio
D12 ¢ ycTpoOWCTBOM KpenneHns meTannopykasa C BHYTPEHHUM AMaMeTpoM
YKM10 10 mm
D12 ¢ yCcTpOWCTBOM KpemnreHus MeTannopykaBa C BHYTPEHHUM ANaMeTpoMm
YKM12 12mm
YKM15 D12 ¢ yCcTpOWCTBOM KpemnmneHus MeTannopykaBa C BHYTPEHHUM ANaMeTpoMm
15 Mm
D12 nnn D18 c yCTpOWCTBOM KpEMneHus meTannopykaBa C BHYTPEHHUM
YKM20
anametpom 20 Mm
YKBK16 | D12 c ycTpoicTBOM KpenneHust GpoHuMpoBaHHoro kabens
YKBK21 | D18 c ycTpolcTBOM KpenneHust 6poHMpoBaHHOro kabens
YKEKI16 KDa162€”(;| repMeTM3npoBaHHbLIM YCTPOWCTBOM KpenneHus OpoHMpOBaHHOMO
YKEKF21 KD<’:1168eﬂ(;| repMeTM3NpOBaHHbLIM YCTPOWCTBOM KpenneHuss OpoHMPOBaHHOrO
YKT1/2 D12 c ycTpolcTBOM KpenneHusi Tpybbl ¢ HapyxHow pesbbon G 1/2
YKT3/4 D18 c ycTpoicTBOM KpenneHusi Tpybbl ¢ HapyxHon pe3bbor G 3/4
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Kog H MaTepuan koprnyca 1 311eMeHTOB KaGenbHOro BBoga

Kopnyc u3 antomuHueBoro cnnasa AK74 (AJ19). OnemeHTbl kabenbHbIX
OrtcyTctByeT | BBOAOB U3 cranei 09M2C, 20, 12X18H10T, 14X17H2 wnu cnnasa
JIC 59-1

Kopnyc w3 cranen 12X18H9T/, 12X18H10T. OnemeHTbl KabenbHbIx

HIK BBOAOB 13 ctanen 12X18H10T, 14X17H2

Koa | CneuvanbHble BapuaHTbl UCMONTHEHUS
OrtcytctByeT | OCHOBHOW

02 KucnopogHoe ucnonHeHne

B.2 Mpumepbl 3anucu ycnoBHoro o603HayYeHnsi npeobpas3oBaTtens Npu ero 3akase
1 B JOKYMEHTauuy Opyron NpoayKuun, B KOTOPOM OH MOXET ObITb MPUMEHEH:

a) MNpeobpasoBaTtenb N3BbLITOYHOrO AaBMEHUS C  BEPXHUM NPEAEerioM M3MepeHun
2,5 MMa, ¢ npegenamu gornyckaeMol OcHOBHOM norpewHoctn = 0,2 %, € BbIXOAHBIM
umdpoBbIM curHanom Ha 6ase npotokona CEHC, ¢ aByms kabenbHbiMn BBogamu D12 ¢
YCTPOWCTBOM KpEMNneHus meTannopykaea BHYTPeHHUM anametpom 10 MM, C koprnycom w3
ctanen 12X18H9TN, 12X18H10T u anemeHTamn KabenbHbIX BBOLOB W3 cTanen
12X18H10T, 14X17H2, kncnopogHoro ncnonHeHms o603HavaeTcs:

CEHC MNA - 2,5 MMa - 0,2 - 2D12/YKM10 - HX - O2 unun
CEHCNA W -2,5MMa-0,2 - 2D12/YKM10 - HXX - O2

6) MpeobpasoBaTtent N3BLITOYHOrO AaBNEHUSA-PA3PEXKEHNA C BEPXHUM NPEAEeriom
namepeHus un3bbIToyHoro paeneHus 150 klMa u BepxHUM Npeneriom U3MepeHus
paspexenus 100 klMa, ¢ npegenamm gonyckaemon OCHOBHoW norpewHoctn + 0,25 %, ¢
BbIXOAHbLIM LMEPOBLIM CUrHanom ¢ uHtepdericom RS-485 ¢ npotokonom Modbus RTU, ¢
OAHMM kabenbHbiM BBOAOM D18 ncnonHeHus no ymomnyaHuio, ¢ koprnycom m3 cnnasa AK74
(AJ19) n anemeHTamun kabenbHbix BBOAOB U3 ctanen 09I2C, 20, 12X18H10T, 14X17H2
mnu cnnaea JIC 59-1 o6o3HavaeTcs:

CEHC N4 B -150 klMa - 0,25 - Modbus -1D18.

B) MNpeobpaszoBaTenb M3OLITOYHOrO AABMEHWS C BEPXHUMM MNpenerioM M3MepeHun
600 klMa, c npegenamu pgornyckaemow OCHOBHOW mnorpewHoctn +0,15%, ¢ BbIXOOHBIM
TOKOBbIM curHanom 4-20 MA, COBMELLEHHbIM C LMPOBLIM curHanom Ha 6ase npoTtokona
HART c¢ ogHum kabenbHbiM BBOAOM D12 C yCTpOMCTBOM KpenneHuss GpOHMPOBAHHOMO
kabensi, ¢ kopnycom u3 crtanen 12X18HITN, 12X18H10T n snemeHTamu kaGenbHbIX
BBoaoB n3 ctanen 12X18H10T, 14X17H2 obo3HavaeTcs:

CEHC INA - 600 kMMa - 0,15 - 4/20 MA - 1D12/YKBK16 - HX nnu
CEHC NA M - 600 kMa - 0,15 - 4/20 mA - 1D12/YKBK16 — HXX.
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NPUNOXEHUE B
(cnpaBo4Hoe)
MabapuTHble U ycTaHOBO4HbIE pa3Mepbl

B.1 NabapwuTHble 1 yCTaHOBOYHbIE pa3mepbl NpeobpasoBaTens ¢ OAHUM KabenbHbIM
BBOAOM nNpvBedeHbl Ha pucyHke B.1.
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B.2 [abaputHble 1 YyCTaHOBOYHble pa3Mepbl npeobpasoBaTenss ¢ ABYMS
kabenbHbIMKM BBOAAMW NpUBELEHbl Ha pucyHke B.2.
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NMPUNOXEHUE I
(o6s3aTenbHoe)

MNopspaok paboTbl ¢ NnpeobpaszoBaTeNniMmu, UMeOLWMMK LU POBOI BbIXOA Ha
6a3e npotokona CEHC

.1 O0wume cBegeHun

PaboTbl ¢ npeobpa3soBatensamu, nMewmumMn unMdpoBol BbIXod Ha 6ase npoTokona
CEHC (ncnonHeHnune no ymonyaxuio 1 Modbus), ocyliecTBnsioTcs Yyepes nokasbiBaiolime
1 curHanuanpytowwme npunbopsl Tuna MC-K, BC-K unun yepes nepcoHanbHbIn KOMMbOTEP C
npumeHeHnem apantepos JIMH-RS232, JIMH-USB u cooTeeTcTBYIOLWErO NPOrpaMMHOro
obecneveHus.

MoppobHoe onucaHve nopsiaka paboTbl C MOKa3bIBAKOLLMMU U CUTHANN3NPYIOLLMMUA
npubopamun TMna MC-K, BC-K npvBeneHo B COOTBETCTBYKOLMX  PYyKOBOACTBax Mo
aKcnnyarauuu.

PaboTa c npeobpasoBaTenem 4Yepe3 nepcoHanbHbI KOMMbOTEP obecnevnBaeTcs
nporpammon «APM CW CEHC», a HacTpomnka - nporpammon «HacTpomnka OaT4yMKoB K
BTOPUYHbLIX NpubopoB». [MogpobHoe onucaHve nopsgka paboTbl € MCNOMb30BaHUEM
NepcoHarnbLHOro KoMmnblTepa 1 NporpamMm nNpuBegeHo B COOTBETCTBYHOLMX PYKOBOACTBAX
nonb3oBarens.

[danee npuBoanTCA nopsgok paboTbl C  WMCMONb30OBaHMEM MOKa3blBAOLWUX U
curHanuanpytoLmx npubopos Tnna MC-K, BC-K.

PaboTta ¢ npeobpasoBaTenem OCyLLECTBSAETCA C MOMOLLbI KHOMOK npubopa Tuna
MC-K, BC-K, npu atom Ha Tabno npubopa BbIBOAWUTCA COOTBETCTBYHOLLAA WUHGOPMaUUS.
Mpn paboTe pasnunyaeTcs KpPaTKOBPEMEHHOE (ANUTENbHOCTbI0O MeHee 1 CekyHAbl) u
ANUTENBHOE HaXaThe KHOMOK.

B pabouyem pexume npuv NpPOCMOTPE U3MEPEHHbIX npeobpasoBaTensiMu
napameTpoB BbIBOAUTCA agpec mnpeobpasoBaTens B INMHUM CBA3M W U3MEPEHHOE
npeobpas3oBatenem [JdaBneHNEe KOHTPONMpyeMoW cpefbl, MNepexon K MNpocMoTpy
napameTpoB criegytowero npeobpasoBaTenst OCYLUECTBMASETCS  ANUTENMbHbIM - UK
KpaTKOBPEMEHHbIM HaXaTuem NeBOon KHOMKW.

MpeobpaszoBaTens Takke nogaepxuBaeT paboTy C MeHW 4vepes3 npubopbl Tuna
MC-K, BC-K.

MepemelueHne No NyHKTaM MEHIO OCYLLIECTBMSETCS cneaytowemM obpasom:

TekywMn nNyHKT MeH oTobpaxaeTca Ha Tabno npubopa tmna MC-K, BC-K.
Mepexon «k cnegywweMy WM  npeabigywemMy MNyHKTY MEHK  OCyLlecTBrnseTcs
KpaTKOBPEMEHHbIM HaXXaTMeM NpaBOW WM NEBOW KHOMKM COOTBETCTBEHHO. BbiGop
TEKYLLEro NMyHKTa MEHI0 (BXOA) OCYLLECTBMNAETCS ANUTENbHbIM HAaXaTUeM NPaBoW KHOMKK.

BbICTPBIA BbIXOA4 M3 MEHIO, TEKyLLero MyHKTa MeHo 6e3 coxpaHeHWUst U3MEHEHWA
OCYLLIECTBNAETCA OQHOBPEMEHHBLIM HaXaTuem NeBon 1 NpaBon KHOMOK.

Bbixoa 13 MeHI0, TEKYLLErO NyHKTa MEHIO OCYLLLECTBISIETCS creayowmm obpasom:

KpaTkoBpeMEHHbIMM HaXaTUsIMW Ha NPaBYHO KHOMKY HEOOXOAMMO NepenTH K MyHKTY,
noanyHkTy End. Ecnin B paHee BbIGpaHHbIX NOAMNYHKTax MeHI0 Obinv NponsBefeHbl Kakue-
nmMbo M3MEHeHWUsi, TO MpU KPaTKOBPEMEHHOM HaxaTuu Ha MpaByl KHOMKY Ha Tabrno
oTobpasutca 3anpoc — SAV? (coxpaHuTb?). OnuTenbHoe HaxaTue Ha NpaByk KHOMKY
OCYLLECTBNSIET BbIXOA C COXPaHEHUEM M3MEHEHMUI, NpU 3TOM Ha Tabno nocnefoBaTenbHO
oTobpasaTca coobuieHns — YES, SAVE (ga, coxpaHeHo). KpaTkoBpeMeHHOe HaxaTue unm
OTCYTCTBME HaxaTusi Ha MpaByl KHOMKY OCYLIeCTBNAET Bbixog 6e3 coxpaHeHus
M3MEHEHUN, NpY 3TOM Ha Tabno oTobpasnTcsa coobLyeHre — no (coxpaHeHust He Bbino).
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HabGop agpeca n ApyrMx 4YMCroBbIX MapaMeTPOB OCYLLECTBMSIETCA Creaylolwum
ob6pasom:

Mpu Habope YncnoBoro napamMeTpa, TEKYLLIMIA BBOAUMBIV pa3psag muraet. Nepexon
K BBOZY APYroro paspsiaa, Ctapluero unv MnafLlero, ocyLecTBnAeTcs KpaTKOBPEMEHHbIM
HaxaTem IeBOW WM MpaBoWi KHOMKU COOTBETCTBEHHO. [Npy BBOAE APOOHBIX YMCMOBbIX
3HAYEHU KPaTKOBPEMEHHOE HaXKaTue NEeBOW KHOMKM MPU MUrarollemM KpanHem cTapLuem
paspsiie OcCyLLecTBNsAeT nepexod K BBOAY MOMOXEHUs pasgenurtens uenon u apobHowm
yacTen — TOYKKU, NPU 3TOM TOYKA HAYMHAET MUraThb.

OnutenbHoe HaxaTve neBOW WNM MNPaBOW KHOMKU OCYLLECTBSET U3MEHeHue
3HavyeHns paspsga B OOnMbLUY0 UMW MEHbLUY CTOPOHY COOTBETCTBEHHO, a Takke
M3MEHSAET MONoXeHne pasfgenutens uenon n ApobHon yacten. Beopg oTpuuaTtenbHbiX
ymncen ocyllecTBnsieTcs BbIGOPOM 3HakKa «-» B KpaHeEM CTapLuem pas3psge.

Beog HabpaHHOrO 4MCNOBOrO 3HaYeHWst OCYLLECTBMSIETCS KPaTKOBPEMEHHBIM
HaxaTneM NpaBOW KHOMKM NPpU MUraloLem KpaHeM Mnajliem paspsige.

Bbi6op napameTpa nyHKTa MEHI0 OCYLLECTBAETCH creayowmm obpasom:

Tekywiee 3HavyeHne BbIOMpaemMoro napameTpa otobpaxaeTcs Ha Tabno muraHuewm.
MponucTbiBaHWe 3HaYeHW NapameTpoB B OA4HY WNWU APYryd CTOPOHY OCYLLUECTBSEeTCs
ANVUTENbHBIM HaXXaTWeM Ha NeBYIO Uy Npasyto KHOMKy. Beibop (BBOA) TekyLlero sHavyeHns
napameTpa OCYLLECTBSIETCS KpaTKOBPEMEHHBLIM HaXKaTUEM Ha MPaBYyH KHOMKY.

.2 MpocmoTp napameTpoB

Mpun obpaweHun Kk npeobpas3oBaTento C MNOMOLLbK  MOKa3blBaWNX U
curHanuaupyrowmx npubopos tuna MC-K, BC-K, Ha wux Tabno BbiBoAATcA agpec
npeobpasoBaTenss W  3HA4YeHME  UM3MEPEHHOro  npeobpas3oBaTenem  OaBreHUs
KOHTpONUpyemon cpegel.

lMepexogq kK  npocmMoTpy  napameTpoB  creaytwowero  npeobpasoBaTens
OCYLLIECTBNAETCA ANMTENBHBIM UMW KPATKOBPEMEHHbLIM HaXXaTueM NeBON KHOMKMU.

.3 MeHIo 6bicTpoOro goctyna

CTpyKTypa MeHto BbiCTpOro f4ocTyna npuesegeHa Ha pucyHke I.1.

Bxopn B meHro 6bicTporo gocrtyna (USEr)

MeHto ycTaHOBOK
none3oBaTens

Bbixop B paGounii pexum

PucyHok I".1

Bxog B MeH GbICTPOro AOCTyna OCYLLECTBMSIETCS MpW MPOCMOTPE napameTpoB
ONUTENbHBIM  HaXXaTUEM Ha NPaByld KHOMKY MOKa3blBaOWMX W CUTHANU3UPYIOLLNX
npubopos Tvna MC-K, BC-K. Npu aTom Ha Tabno otobpa3snTtcsi 0603HadYeHne meHo USEr u
NYHKT MeHio SEt.u.

MyHkT meHo SEt.u npegHasHayeH ans paboTtsbl B pexumMe amynsumu. MNpu Bxoae B
PEXMM 3MYNsAUMKM B MyHKTE MeH SEt.u nosiBrsieTcsi NoanyHKT P, C MOMOLLbIO KOTOPOro
MOXHO BBECTW 3HayeHue AaeneHus paboyen cpenpbl, koTopoe npeobpasoBaTtens Oyaer
nepefasaTtb B MIMHUIO CBA3M KaK U3MEPEHHOE.
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.4 MeHI0 HacTpoMKu npeobpasoBaTtens

Uepea MeHIO HACTPOMKM OCYLUECTBMSIeTCS HacTpovika npeobpasoBaTernsi.
HacTtporika npeobpasoBaTens MpOBOAUTCA Ha NpeanpusaTUU-U3roToBUTENE B MOSTHOM
obbeme, B COOTBETCTBMM C [AdaHHbIMM 3akasa. HeobxoonMOCTb nepeHacTPONKM
npeobpasoBaTens Npu 3KCrnyaTauMnm MOXeT BO3HUKHYTb, €Cnv AaHHble 3akasa He Gbinu
npegoctaeneHsl B MOfMHOM obbemMe WAM  OKasanuMCb He  COOTBETCTBYHOLLUMM
OEeNCTBUTENbHOCTH.

CTpyKTypa MeH0 HacTpoWku npeobpasoBaTens npusegeHa Ha pucyHke [.2.

Bxopn B pexxum HacTpoinku (SEt)

Bbixog B pabounii pexum
npocMoTpa napameTpoB

BBeopg agpeca
npeobpa3oBaTens

OcHoBHbIe HacTpa-
MBaeMble NapameTpbl

Toporobe e [}z He e >
McTepesuchl |Gi82 H 1.G H H 8.G H End ':’

|
YnpaeneHue [Psd.H P1 HEnd lﬁ
|

ZOCTYnom

MapameTpbl

MHHaTCeTrchZEMc;BRﬂSBYAEnt |SAdAH rS H P H SP H AA HEnd I:

|
Kannbposka |CAL.HCXXXH End I:
|

P e, [nFo{ € H Ad H Pr HEnd

End
Bbixoa B pabounii pexmnm

MpumeyvaHns

1 MyHkT meHo GiS2 oTobpaxaeTcs Npu 3HaveHun napametpa GP nyHkTa Sett
paBHOM HyrIO.

2 TlyHkt MeHio PSd. otoGpaxaetcs npu pabote C ypOBHEM poctyna
agMuHUCTpaTop.

3 lMyHkT meHo SAdA oToGpaxaeTcsl ToNbko AN BapmaHTa ncnonHeHns Modbus.

PucyHok I".2

MepeyeHb NyHKTOB, MOAMYHKTOB W MapaMeTpoB MEHK HaCTPOWKM MNpuBEOEH B
Tabnuue 1.

Bxoa B MEHI0O HACTpPOWKM OCYLLECTBMSIETCS U3 pexuMma NpocMoTpa napameTpoB
O[HOBPEMEHHbLIM HaxaTnem Ha 06e kHonku. Mpu aTom Ha npmbope oTobpasnTcs HagnNUch
SEt (HacTporika). 3atem B TeyeHue 5 cekyHa Heob6XoOuMO KpaTKOBPEMEHHO HaXaTb Ha
npaByl KHOMKY, MOCRe Yero nosiBUTCA MHAMKauMs 3anpoca agpeca yctponctea: AXXX.
HOanee B cootBetctBMM ¢ [.1 HeobxogMmo HabpaTb agpec HacTpavBaemoro
npeobpasoBaTens (ykasaH B nacnopte). [locne BBoga aapeca Ha npubope oTobpasutca
TMn yctponcTtBa — SEnS (ceHcop) 1 nepBbI NYHKT MeHio — SEE.
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Ta6nuua M1

[yHKT MognyHKT (NnapameTp) MpumeyaHne
O6o3Ha- O6o3Ha-
HavmeHoBaHue HavumeHoBaHue
YyeHue YeHue
SEE |[Mepexopa k - -
npocMoTpy
napamMmeTpoB
SEtt | OcHoBHblE P_ HwxHuin npegen YcTaHaBnueawTca
HacTpavBaemble N3MepeHUii Npu N3roToBNeHNU
napameTpsbl P~ BepxHwuii npegen npeobpa3oBartens
n3MepeHui
cP EauvHmubl namepenui
npeaenoB N3MepeHui
nP MapameTp yckopeHHoro YcTaHaBnvBaroTcs B
obmeHa cooTtBeTcTBUN C [.6
GP 'mcTepesnc noporosbIx
3HaYeHU JaBneHns
dt MocTosiHHasa BpemeHn
AemndguvposaHus
EP EavHuubl namepexui
JaBnexus
LEv |MoporoBble 1...8 | Cnuncok noporoBbix YcTaHaBnvBaTCs B
3HayeHust 3HaYeHU JaBneHns cootBeTcTBUM C .7
AaBneHus KOHTpONuMpyemowu cpefbl
GiS2 |luctepesucol 1.G ... |Cnucok ructepesncos K
NOpPOroBbIX 8.G NMOpPOroBbIM 3HaYEHUAM
3HayeHuwn AaBneHns KOHTPONMpyemMon
JaBneHus cpegbl
PSd. |YnpaBneHue P1 Maponb agmMuHUCTpaTOopa YcTaHaBnvBaeTcs B
AO0CTYNOoMm cootBeTcTBUM C .13
SAdA |NapameTpbl rS CkopocTb nepegayv AaHHbIX | YcTaHaBnuBaoTecs B
HacTPOWK/ CBA3M reP Pexum koHTpons YETHoCTM | cooTBeTCTBMM C .8
no nHTepdency M KONMYECTBO CTOMOBbIX BUT
RS-485 SP Mepekntoyatens
NPOTOKOSIOB
AA Appec B cetn Modbus
CAL. |Kanubposka CXXX | KomaHabl kanmbpoBku MpoBoasaTcsa B
COOTBETCTBUM C
r9 -r.13
inFo | Hdbopmauus ob Er Kop owwmnbku
yCTponcTBE Ad Appec npeobpasosarens YcTaHaBnvBaeTcs B
cootBeTcTBUM C .15
Pn Bepcusi nporpammbl YcTaHaBnvBaetcs
KOHTponnepa npv U3roTOBNEHNUMN
npeobpasoBaTtens
MpumevaHns

1 MyHkT meHo GiS2 oTobpaxaeTca npu 3HavyeHuM napametTpa GP nyHkTa Sett

PaBHOM Hy-HO.

2 MyHKT MeHo PSd oTobpaxkaeTcst Npy yYpOBHE [0CTyrna agMUHUCTPATOP.
3 MyHkT meHo SAdA oToGpaxaeTcst TONbKo ANna BapuaHTa ncnonHeHns Modbus.
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.5 BbICTpbIN Nepexon K NPOCMOTPY NapamMeTpoB Npeo6pa3oBaTtens

MyHkt SEE (npocMoTp) MeH HacTpoiku obecneuymBaeT ObICTpbI nepexon K
NpoCMOTpY NapamMeTpoB npeobpasosartens.

Mpy 6onblOM KOnMUYecTBe MOAKMIOYEHHbIX YCTPOWCTB BbIGOP (MponucTbiBaHME)
appeca npeobpasosaTtens B COOTBETCTBMM C [.2 MOXeT 3aHATb AOCTAaTOMHO MHOrO
BpEMEHM, K TOMY e npeobpasoBaTens MoOXeT He ObiTb B HacTpamBaemom B MC-K, BC-K
CMNCKe YCTPOMNCTB, MOCTaBMEHHbIX Ha MPOCMOTP. B 3Tnx cnyyasx BO3MOXEH ObICTPbIN
nepexod K MpOCMOTPY napameTpoB npeobpa3oBaTtens, KOTOpbIA OCYLLECTBMSETCS
cneayowmm obpasom:

Bolit B MeHt0 HacTponkn B cooTBeTcTBUM C .4, Habpae agpec npeobpasosartens.

Boeibpatb B cootBeTcTBUM ¢ .1 nyHKT meHo SEE. MNMpu atom MC-K, BC-K nepengér
B pabounii pexxvim npocMoTpa napameTpos npeobpasosartens, ¢ HabpaHHbIM aapecoMm.

.6 HacTpoiika OCHOBHbIX NapamMeTPoOB NpeoGpasoBaTtens

MyHkT SEtt mMeHO HacTpovikum obecneynBaeT HACTPOMKY OCHOBHbIX MapaMeTpoB
npeobpasoBaTens. Kaxxgomy napameTpy COOTBETCTBYET NOAMYHKT MEHHO.

MoanyHkTel P_ 1 P~ COOTBETCTBYIOT HWKHEMY U BEpXHeMy Mpeaeny MaMepeHun
Aasnexund. [Npegenbl M3amepeHun (ananasoH) yCTaHaBNMBaKTCHA TOMLKO Ha NpeanpuaTum-
n3roTosuTene.

MoanyHkTt cP cooTBeTCTBYeT eauHWUaM WU3MepeHWA npeaenoB  WU3MepeHwun.
EOvHMUBI U3MepeHui npefenoB U3MepeHUn yCTaHaBNMBaKOTCA TOMbKO Ha NpeanpuaTum-
narotosutene. MapameTpy cP ycTtaHaBnuBaeTcs 3Ha4YeHue:

- 88 unu Ma, ecnu BepxHne npeaensl namepstorca B la;

- 89 vinu kMa, ecnv BepxHWe npegensl namepsioTes B kla;

- 90 unn MNa, ecnu BepxHune npegensl namepsoTcea B MlMa;

- 91 UNN Krc/cM?, ecnn BepXHE NPeAerbl UBMEpPSIOTCS B Krc/cM?;

- 92 Unn Krc/M?, ecrin BepXHUE Npeaensl U3MEePSioTCs B Krc/M?;

- 93 vnu 6ap, ecnv BepxHWe npeaensl namepsitoTcst B 6ap;

- 94 nnn mbap, ecnv BepxHue npeaernbl M3mepsitoTcs B mbap.

MopnyHkT NP ucnonb3yetcss npu paboTe npeobpasoBaTenss B COCTaBE CUCTEM
aBTomMaTM3aumMn Ha 6ase nporpammupyembix koHTponnepoB (Hanpumep, NMTK KOHTAP
npounssoacTea 3A0 «M3TA») ANs BKIOYEHUS PeXrMa YyCKOPEHHOro obMeHa AaHHbIMU.

Mpu yctaHoBke napameTpy nP 3HauyeHusa P BknovaeTcs pexvm paboTbl, npu
KOTOPOM BMecCTe ¢ 6anToOM COCTOSIHUS B NIMHMIO CBA3W NepefaéTtcs usMepeHHoe AaBneHne
KOHTpONUpyemown cpefbl. BkrioueHne OaHHOro pexmnma CcokpallaeT nepuon oOHOBMeHUS
MHdOpMaLUM No M3MepeHHOMy npeobpasoBaTenem AaBeHUo, HO YBENMWUYMBAET BPEMSI
pearmpoBaHusi cuctembl no npotokony CEHC npu BO3HUKHOBEHUWU COOLITUIA, AOCTUXEHNUM
KOHTPONUPYEMbIMW MapamMeTpaMu cpefbl 3afaHHbIX MOPOroBbIX 3HAYEeHWn (pacyet
BPEMEHM pearvpoBaHus npuBedeH B pPYKOBOACTBE MO SKChnyatauum Ha CUCTEMY
nameputensHyto CEHC).

Mpu yctaHoBke napameTpy nP 3HadyeHus EPrr unu -- BblleyKasaHHbIN pexum
OTKIMOYaeTcs, Mpu 3TOM npeobpasoBaTenb MEpPUOOUYECKN MEepefaéT B JIMHUIO CBA3M
TONbKO GanT COCTOSHUS, a M3MepeHHOoe AaBrneHue KOHTPONMpyeMon cpedbl nepenaeTcs
npeobpasoBaTenem TOMbLKO MO 3anpocy OT NpubOpOB, OCYLLECTBRSAILWNX oTobpaxeHue,
06paboTky uHpopMaLmK.

Mpu BbINYyCKE C NPOU3BOACTBa NapameTpy NP ycTtaHasnuBaeTcs 3HadeHue EPrr,

MoanyHkT GP ucnonb3yeTcsa Ans BBoga eQuHOro ructepesmnca Ansi Bcex NoporosbixX
3HaYeHU AaBrieHnst KOHTponupyemon cpedbl (cM. 7). 3HadyeHne rucrtepesnca BBOAUTCA
B YCTaHOBMEHHbIX eauHuuax uavepeHwun paenenus. [pu yctaHoBke napametpy GP
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HYNEBOr0 3HAYeHWsl B MEHI0 MOSIBUTCA MNyHKT GiS2, B KOTOPOM KaXXgoOMYy MOPOroBOMY
3HaYEeHUIO JaBMNEHNSI KOHTPONMPYEMOW cpelbl MOXHO BBECTU CBOE 3HAYEHUE rMcTepesunca.

MopnyHKT dt ncnonb3yeTcsd ANst yCTAHOBKU MOCTOSIHHOW BpeEMEHU OeMMNUPOBaHWS.
Mpu BbINycke M3 Mpou3BoAcTBa NpeobpasoBaTenb HACTPOEH C OTKIMOYEHHOW (yHKUMEN
aemMndvpoBaHusa (yCpeaHeHusl) nokasaHuin U3MepeHu, Npyu 3TOM MOCTOSIHHAA BpeEMEHU
aemndupoBaHns dt  yctaHaBnuBaeTcss paBHo 0. [Ona  BKAYEHUMs  OYHKUMMK
AemMndupoBaHnsa (ycpegHeHns) nokasaHun M3MepeHWn HeobxooumO BBECTM 3HAYeHue
NoCcTOAAHHOW BpemeHun aemnduposanus dt B gnanasoHe ot 0,25 go 32 c.

MopnyHkTt EP wcnonb3yetcsa ANA YCTAHOBKW €AMHWLbLI M3MEPEHVUN LaBneHus
KOHTpOnupyemon cpefei.

MapameTpy MOXHO 3a4aTb 3Ha4YEHWE:

- 88 unu Ma gnsa namepeHun gasnenus B la;

- 89 unu kMa gns namepexun gaesnexns B kla;

- 90 unu MMa ansa namepeHnin gasneHusa B Mra;

- 91 unu Krc/cM’ Anst U3MepeHUit AaBNeHNs B Krc/cm?;

- 92 v Kre/m? AN U3MepeHUN JaBneHns B Kkrc/m?;

- 93 nnu 6ap Ang namepeHun gaesnexHus B 6ap;

- 94 nnn mbap Ans nsmepeHun faBneHus B moap;

- 95 nnn % ans uamMepeHun gaeneHusi B % OT AnanasoHa N3MepeHui.

OcCHOBHble MapameTpbl MOXHO NpPOCMaTpuBaTh WM M3MEHHATb B COOTBETCTBUM C
.1, .4 cnepyowmm obpasom:

- BonTtn B MEHI0 HACTPONKN.

- BeibpaTb nyHKT meHto SEtt.

- MNepenTn kK NOANYHKTY MEHI0, COOTBETCTBYyOLWEMY Tpebyemomy napameTpy, npu
3TOM 0TOOPa3nTCAa TekyLlee 3Ha4YeHne napameTpa.

- lna n3amMeHeHua napameTpa BOWTK B NOAMNYHKT MeHI0 U HabpaTbk (BbiGpaTh) HOBOE
3HayeHue napameTpa.

- MNepentu kK noanyHkTy End 1 BbIATK C COXPaHEHMEM N3MEHEHWIA.

MpumevaHue — N3veHeHne NnapaMeTpoB BO3MOXHO TOMbKO Npu nepexoge kK paborte
C YpOBHEM [JocTyna agMUHUCTPAToOp WU  OTKMKOYEHHOW OrOKMPOBKE  U3MEHEHUIA
HacTpoeyHbIx napameTpoB (cm. .13, M.14).

.7 HacTponka noporoBbix 3Ha4€HMA JaBNEHUA, TMCTEPE3NCOB

B nyHkte m™eHi0 LEv. ycTaHaBnMBalTCA MOPOroBble 3HAYEHMSA [OaBreHus
KOHTpONupyemMon cpeabl. Ha OCHOBEe HaCTPOEHHbIX MOPOroBbIX 3HAYEHUN hopmupyeTcs
6anT cocTosHMA npeobpasoBaTtens, a UMEHHO - NP AOCTMXEHUN OaBlieHneM 3ag4aHHOro
NMOpOroBoOro 3Ha4yeHus1 ycTaHaBMMBaeTCA COOTBETCTBYIOLLee CobbiTve B 6anTe COCTOAHMS.
Bant coctosiHua nepepaértca npeobpas3oBaTeneM B JIMHUIO CBSA3W, NPUHMMaeTCs U
aHanusupyeTcs  ApyrMMu ycTpoucTBamu: Grokamy KOMMyTaumu, NUTaHUSi-KOMMYyTauuu
Tuna BK, BIK, cBeToBbIMM M 3BYKOBbIMW cuUrHanm3atopamu Tuna BC, MHorokaHanbHbIMK
curHanm3datopamm  Tuna MC-K, BC-K, «koTopble no dakty BO3HMKHOBEHWS Wnn
CyLLeCTBOBaHUSA (yCTaAHOBKM) COObLITUA, B COOTBETCTBUM C COOCTBEHHLIMU HACTPONKaMU
OCYLLECTBNSAIOT KOMMYTaUMIO Lenen MWCMOMHUTENbHbIX YCTPOWCTB, BKIIOYEHME WIK
BbIKMOYEHNE CBETOBOW W/UNn 3BYKOBOW CUrHanm3aumu.

MNMpeobpasoBaTens obecneunBaeT HACTPOMKY A0 BOCbMW MOPOroBbIX 3HAYEHWN
AaBneHus. [ins kaxgoro NoporoBoro 3Ha4eHnst MoryT OblTb HACTPOEHbI BENMYMHa nopora u
HanpasrneHue cpabaTtbiBaHus.

B 3aBucumocTu oT HanpaeneHusi cpabaTbliBaHWS, NOPOroBOE 3HAYeHWe AaBrneHus
MOXeT ObITb HWXHUM MOPOrom, u cpabaTtbiBaHve (yCTaHOBKa COObITUSI) NPOU3ONAET Mpu
NMOHWXEHUW AaBMNEHNUS HXKE NMOPOroBOro, UM NOPOroBoe 3HaYeHve OaBeHns MOXeT ObiTb
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BEPXHMUM MOPOroM, M cpabaTbiBaHMe NPOU3OWAET MpWU MpeBbllEHUM OaBMEHUS Bbille
noporoBsoro.

[na npocmoTpa, HacTPOWKM NOPOroBbIX 3HAYEHUI HEOBXOAMMO B COOTBETCTBUM C
r.ir.a

- BoliTn B MeHI0 HacTponkn npeobpasoBaTens.

- MponwncTate 1 BbIGPaTb NYHKT MeHo LEv. (yposeHb-nopor). MNpn aTom Ha Tabno
oTOBpasaTCca TeKyLuMe HacCTOVKM NEPBOro NOPOroBOro 3HaYEHWS.

- KpaTkoBpeMeHHbIM HaxaTueM MpaBoi (NeBon nNpu HeoBXOAMMOCTM) KHOMKK
BblbpaTb HOMep Tpebyemoro NoporoBoro 3HaveHus. Npyu 3ToM ecrnm NoporoBoe 3HaveHue
3afaHo, TO 0TOGpasATCs HOMep MNOpOroBoro 3HayeHus, obosHadyeHwe napameTtpa P
(naBneHue), HanpaBneHne cpabatbiBaHus: _ (HWXKHee TUpe) ANA HWXKHero nopora, —
(BepxHee TMpe) Ans BepxHero nopora, u BenuyMHa nopora. Ecnm noporosoe 3HaveHue He
3afaHo, To 0Tobpa3sTcss HOMep MOPOroBOrO 3HAYEHNA U -- (ABa Tupe).

- [nA “3MeHeHVs AnuTenbHbIM HaXaTWeM Ha MpaByl KHOMKY BOWTU B PEXUM
HaCTPOWKN, N ANUTENbHLIM HaXxaTUem Ha npasylo (NeByl0 Npu HeobXOAMMOCTW) KHOMKY
yCTaHOBUTL OOO3HayeHWe napameTpa P (gaBneHwe), ecrnv noporoBoe 3HayeHune ¢
TeKyLmMm Homepom ByaeT mcnonb3oBaTthes, U -- (ABa Tupe), ecnu He BygerT.

- KpaTkoBpeMEHHbIM HaxxaTMeM Ha NpaByLo KHOMKY NepenTn K BbIOOpY HanpasneHns
cpabaTbiBaHNs, W ANUTENbHLIM  HaXaTMeM Ha MpaByld WM NEBYH KHOMKY BbIOpaTb
HanpaBneHue cpabaTtbiBaHUSA: _ (HWXHee TUpE) ONst HWKHEro nopora, ~ (BepxHee Tupe)
AN BEpXHero nopora.

- KpaTkoBpemeHHbIM HaxaTuem Ha NpaBylo KHOMKY NepenTV K BBOAY BEMUYUHbI
NoporoBOro 3HayYeHWs [AaBreHusi, 3ateM HabpaTb W BBECTM BENWYMHY MOPOroBOro
3HaYeHUs faBneHus.

- MponucTatb fo nyHkTa End v BEINTK € coxpaHeHnem napameTpa.

MpumeyaHne — N3veHeHne napaMeTpoB BO3MOXHO TOMNBLKO Npu nepexoge k paborte
C YpOBHEM [AocCcTyna agMMHUCTPATOP W  OTKMOYEeHHONW OnOKUpOBKE U3MEHEeHWUN
HacTpoeyHbIx napameTpoB (cm. .13, .14).

Ona obecneyeHns yctonumBoi paboTbl cucTem aBToMaTukM, obecneyeHus
aBTOMaTWM4eCcKoro perynupoBaHus napameTpoB cpedbl npeobpa3oBaTenb MMmeeT
HacTpavBaeMble 3Ha4YeHNsi TMCTepPe3ncoB cpabaTtbiBaHMS.

ncTepesnc - BenuMyMHa OTKINOHEHWMS MapaMeTpa OT MOPOroBOr0 3HaYeHus B
CTOPOHY YBENWYEHUS ANs HWKHEro nopora U B CTOPOHY YMEHbLUEHUS ANs BepXHEero
nopora, B npegenax KoToporo He GyaeT npovcxoantb COPOC YCTAHOBMEHHOTO COOLITUS U
BO3BPaT K MOPOroBOMY 3Ha4€HMWI0 NapaMeTpa He BbI30BET NMOBTOPHOrO cpabaTtbiBaHus.

[na BBoga eguHOro rucTepesnca Ans BCEeX MNOPOroBbiX 3HAYeHW OaBneHus
KOHTPONUpPYeMoW cpeapl ucnonb3yeTcst noanyHKT GP nyHkTa MeHio SEtt (cm. IM.6).

[na BBOga CBOEro 3HayeHUs rucrtepesvca KakgoMmy MOPOroBOMY 3HAYEHMWHo
OaBMeHWs KOHTPONMPyemon cpefdbl MCMOMb3yeTcs MyHKT MeHi GiS2, KoTopblv
oTobpaxaeTca npu BBoAe napameTtpa GP paBHbIM HyrH0.

3HayeHns TMCTepe3nCoB BBOAATCSH B YCTAHOBIEHHbIX €AMHWLAX W3MepeHui
aasneHuns (cwm. I.6).

[Ons npocMoTpa, HACTPOMKM TMCTEPE3NCOB MO [AaBleHu Heobxoaumo B
cooTtBetctBUM c .1, [.4:

- BoliTn B MeHIo HacTponkn npeobpasoBaTens.

- MNponuctate n BbIGPaTh MYHKT MeHO GiS2. MNMpu atom Ha Tabno otobpasnTcs
Tekyllee 3HayeHune ructepesunca 45 NepBoro NOpPOroBOro 3HavyeHs AaBneHus

- NponucTtatb A0 NognyHKTa MEHK C HOMEpPOM TpebyeMoro noporoBOro 3HayYeHusi
paeneHud. lMpu atom Ha Tabno oTobpasuTcs TeKyllee 3HavyeHve ructepesvca Aans
[AaHHOro MOPOroBOro 3Ha4YeHNs AaBreHUs.
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- OAna “3MeHeHus OnuTenbHbIM HaXaTWeM Ha MpaByl KHOMKY BOWTU B PEXUM
penakTpoBaHusa rmcTepeanca U HabpaTb ero HoBoe 3HayeHue.

- MponucTath Ao nyHkTa End v BbIATU ¢ coOXpaHeHMeM napameTpa.

MpumMeyaHue — NameHeHe napameTpoB BO3MOXHO TONbKO Npu nepexoae k paboTe
C YPOBHEM [OCTyna agMWHUCTPATOP W  OTKIOYEHHOW OnOKUMpOBKE U3MEHEHWUI
HacTpoeyHbIx napameTpoB (cm. .13, .14).

.8 YcTaHOBKa napameTpoB HacTPOWKM CBA3U No uHTepdency RS-485

MpeobpaszoBatenb BapuaHTa ncnonHeHns Modbus nmeeT nyHKT meHio SAJA ans
YyCTaHOBKM NapaMeTpoB HAaCTPOMKU CBS3U NO uHTepdency RS-485.

MoanyHKT rS wucnonb3yeTcs And  YCTAHOBKM CKOPOCTM Mepedayv  AaHHbIX.
MapameTpy rS MOXHO YCTaHOBUTb 3HAYEHUS:

- 0 ans ckopoctn 1200 6uT/c;

- 1 ansa ckopocTtu 2400 6uT/c;

- 2 ans ckopocTtu 4800 6uT/c;

- 3 anga ckopocTtn 9600 buT/c;

- 4 gna ckopocTtn 11400 6uTt/c;

- 5 ana ckopoctn 19200 6uT/c;

- 6 ana ckopoctn 38400 6uT/c;

- 7 ans ckopocTtn 56000 6uTt/c;

- 8 ansa ckopoctn 57600 6uTt/c;

- 9 ans ckopoctn 115200 6uT/C.

MopnyHkT rP umcnonb3yeTcs AN YCTAHOBKU PEXWMa KOHTPOMs YETHOCTU W
Konm4yecTBa cTonoBbIX 6uTOB. [MapameTpy rP MOXHO yCTaHOBUTL 3HAYEHUS:

- 0 ana paboTbl 6€3 KOHTPONA YETHOCTU C OAHUM CTOMOBbLIM 6rTOoM (8N1);

-1 ana pa6oTbl 6e3 KOHTPONSA YETHOCTU C ABYMSA cTONOBbIMU BuTamu (8N2);

- 2 ans paboTbl C NPOBEPKON HA HEYETHOCTL C OOHMM CTONoBbLIM 6uToM (801);

- 3 ons paboTbl C NPOBEPKON HA YETHOCTb C OAHUM CTOMNOBLIM GuTOM (8EL).

MopnyHKT SP 3ape3epBupoBaH Anst Beibopa npoTokona Ans nirepdenca RS-485.

MopnyHkt AA ucnonb3yeTcs ANs yCTaHOBKM agpeca npeobpasoBaTtens B ceTu
Modbus.

CkopoCTb nepedayn OaHHbIX U PEXWM KOHTPOMsS YETHOCTM y npeobpasoBaTens
OOJDKHbI ObITh BbICTaBMNEHbI TAKMMU e, KaK U B KaHare CBA3W, B KOTOPOM npeanonaraeTcsi
ncrnonb3oBaTb NnpeobpasoBaTens.

Appec npeobpasoBatensa B cetu Modbus BbiOMpaeTcss u3 uyucna He 3aHATbIX
afpecoB, MpW 3TOM OH JOMmKeH oTBevyaTb TpeboBaHusM npotokona Modbus, To ecTb
nexaTtb B gnanasoHe oT 1 go 247.

M3HavanbHble (3aBOACKME) HACTPOWKM NpeobpasoBaTens:

- CKopoCTb nepeaayn aaHHbix 19200 6uT/c;

- pexum paboTbl 6€3 KOHTPONSA YETHOCTU C O4HUM CTOMNOBbLIM GrTOM (8N1);

- agpec B cetn Modbus 1.

[MapameTpbl HAacTpoOKrKKN cBSA3M No MHTepdency RS-485 MOXHO npocmaTpuBaTtb UK
M3MeHsiTb B cooTBeTCcTBMM C [.1, .4 crnegyrowmm obpasom:

- BoriTn B MEHI0 HaCTPONKM.

- BbibpaTb NyHKT MeHo SAdA.

- MepenTn K NOANYHKTY MEHIO, COOTBETCTBYyKLLEMY TpebyeMomy napameTpy, npu
3TOM 0TOOPa3nTCs TekyLlee 3Ha4YeHne napameTpa.

- [Ins nameHeHns napameTpa BONTU B NOAMYHKT MEHI0 1 HabpaTb (BbibpaTh) HOBOE
3HayeHue napameTpa.
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- MNepewnTtn k nognNyHKTY ENd 1 BbINTU C COXpaHEHNEM U3MEHEHWIA.

MNMpumeyaHue — M3ameHeHe napameTpoB BO3MOXHO TONbKO Npu nepexoe k pabote
C YpOBHEM p[JocTyna agMWHUCTPATOP W  OTKMIOYEHHOW OroKMpoBKe  U3MEHEeHWUN
HacTpoeyHbIx napameTpoB (cm. .13, .14).

.9 BBoa komaHAa ynpaBneHus

Myukt meHio CAL. npegHasHadyeH fAns BBoda MpeobpasoBaTenio  KOMaHz
yrnpaBneHus.

MoppobHee komaHab! ynpasnexHnsa onucansl B .10 — .13

[lns BBOAa komaHabl Heobxoanmo B cooteetcTBum ¢ .1, .4

- Bontu B MeHto HacTpoikn npeobpasosartens.

- MponuctaTb 1 BbIGpaTh NyHKT MeHo CAL.. [Npu atom oTobpasuTcs 3anpoc BBoaa
Homepa komaHabl (C 90).

- Habpatb Homep komaHgbl. [lpy aTom nosiBuTCA 3anpoc: SAV? (BBecTu -
coxpaHuTb?). [nuTenbHoe HaxaTue Ha npaByld KHOMKY OCYLUECTBNSeT nepexos K
BbIMOMTHEHNIO KOMaHAbI, NP 3TOM Ha Tabno nocnegoBaTensHO 0TobpassTca coobLeHns —
YES, SAVE (pa, BBedeHo - coxpaHeHo). KpaTKkoBpemeHHOoe HaxaTwe unum oTCyTCTBuE
HaxaTus Ha npaByl0 KHOMKY oOcyllecTBnseT Bbixog u3 nyHkta CAL. 6e3 BbINOnHeHus
KOMaHfbl, py 3TOM Ha Tabno oTobpasntcs cooblueHne — No (BbINONHEHNS He Gbino).

Mpumevanne — Ecnun nocne YES He nocnepoBano noarsepxaeHne SAVE, To
KOMaHAa He Obina BbINosHeHa.

.10 NoacTpoiika guanasoHa U3MepPeHU U ycTaHOBKa Hyns

MopcTporka [OmanasoHa M3MEpEeHW, yCcTaHoBKa Hyns  npeobpasoBaTens
obecneumBaetcsa nyHktom CAL., nyTém BBOAA COOTBETCTBYHOLLMX KOMAHA:

C01 — noacTpowika HUXHEero npeaena n3MepeHun;

C02 — nogcTporika BepxHero npeaena uamepeHun;

C03 — ycTtaHOBKa Hyns.

MopcTpoka  guanas3oHa  (HWXKHEro,  BEpPXHEro  NpedenoB)  U3MEepeHwui
oCyLlecTBNsieTCs crnegylowmum obpasom:

- MopaTtb Ha npeobpa3oBaTtenb AaBieHNE PaBHOE HWDKHEMY Mpeaeny U3MepeHui.
Mpu HeobxoguMmocT [onyckaeTcsl nofaBaTb LaBMEHWE, OTMMYAKWEECS OT HUXKHErO
npegena uamepeHun He 6onee 4em Ha 15 % OT grManasoHa M3MEepPEHWIA.

- Mocne ycTaHOBKM AaBneHus BBeCTM B cootBeTcTBuM ¢ .9 komaHay CO01, nocrne
aToro 6ygeT otobpaxaTbCsa 3anpoc 3HayYeHus nogaHHoro gaenexHms C1 0.000.

- BBectu B 3anpoce 3HauyeHue MOL4aHHOrO [OABMeHUs B eOuHMLUax W3MepeHun
[aBneHns KOHTpPoONMpyemon cpedbl. Ecnu nogaHHoe faBneHvWe paBHO HWXKHeEMy npegeny
M3MepEeHUn, TO [OMyCKAaeTcs B 3anpoce OCTaBUTb HyneBoe 3HauveHue. Bbiaepxatb
npeobpa3oBatens nog OaBreHMem B TedeHne 5 ¢ ans obecneyeHuss KOPPEKTHOro
BbINOMHEHNS KOMaHApbI.

- NopaTb Ha npeobpa3oBaTernb AaBNeHNE PaBHOE BEPXHEMY Mpeaeny U3mMepeHui.
Mpn HeobOxoAMMOCTM [onyckaeTcsa nofaBaTb AaBlEHWE, OTNMYarLeecs OT BEpPXHEro
npegena uamepeHun He bonee Yem Ha 15 % OT grManasoHa U3MEPEHWIA.

- Mocne ycTaHOBKM AaBreHust BBeCTM B cooTBeTcTBUM ¢ .9 komaHgy €02, nocrne
aToro bygeT oTobpaxaTbCsa 3anpoc 3HadeHMs nogaHHoro gaenexHvs C2 0.000.

- BBecTn B 3anpoce 3HayeHWe MOAAHHOIO AaBMEHUS B €AUHMLAX M3MepeHui
OaBneHusl KOHTponupyemoi cpeabl. Ecnv nogaHHoe gaBneHue paBHO BEpXHEMY npeaeny
M3MEpEHUn, TO [OMyCKAaeTcs B 3anpoce OCTaBUTb HyneBoe 3HauveHue. Bbiaepxatb
npeobpasoBaTtens NoA gaBrneHvem B TedeHne 5 ¢ gns obecnevyeHnsi KOpPPeKTHOro
BbIMOSTHEHMS! KOMaHAPbI.
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- NMopaTtb Ha npeobGpa3oBaTtenb AaBreHNEe PaBHOE HUXKHEMY Npeaeny U3MepeHui.
Mpu HeobxoguMmocTVM [onyckaeTcsi NnofaBaTb [aBMEHWE, OTMMYAKOLWEECS OT HMXKHErO
npepena uamepeHuin He 6onee yem Ha 15 % oT gnanasoHa n3mMepeHun.

- Tlocne ycTaHOBKM  [aBreHWs  NPOKOHTPONUPOBAaTb, YTO  M3MEPEHHOE
npeobpasoBaTtenem 3HayeHue LaBMNeHNsi COOTBETCTBYET NOAAHHOMY AABIEHNIO.

- NopaTb Ha npeobpa3oBaTenb AaBeHNe paBHOE BEPXHEMY Mpeaerny U3MepeHun.
Mpn HeobxooMMOCTM [OonyckaeTcsi nofdaBaTb [AaBrieHuWe, oTnunyaiolleecs OT BEpPXHEro
npegena uamepeHun He 6onee Yem Ha 15 % OT gManasoHa U3MEepPEHUI.

- [Nocne ycTaHOBKM OaBneHUs MPOKOHTPOMNMMPOBATb, YTO  U3MEPEHHOE
npeobpasoBaTenemM 3Ha4yeHUe AaBreHnss COOTBETCTBYET NOAAHHOMY AaBMNEHWIO.

MpumeyvaHus

1 3Ha4eHns NpenenoB M3MEPEHWI yKa3aHbl B NacnopTe npeobpasoBaTterns, a Takke
oToBpaxatotca B noanyHkTax P_, P~ nyHkta SEtt MeH0 HacTponku npeobpasoBaTens
(cm. T.6).

2 lMNopcTporika gnana3oHa BO3MOXHA TOMbKO Mpu nepexode Kk paboTe C ypoOBHEM
JocTyna agMUHUCTPAToOp W OTKIIOYEHHOW OrnoKMPOBKE W3MEHEHUIM HACTPOEYHbIX
napameTpos (cMm. .13, [.14).

YcTaHoBKa Hynsi OCyLLeCcTBAsieTCA crieqyroLwmm obpasom:

- MopaTe Ha npeobpasoBaTenb aTMocdepHoe AaBrieHve (M3BbITOYHOE AaBneHue
paBHOE Hyno);

- rnocrne yCTaHOBKW [aBneHus BBecTM B cooTBeTcTBuM c .9 komaHgy CO3,
BblaepxaTb NpeobpasoBaTerb Npy HyNeBoM M3ObITOYHOM AaBrneHun B TeyeHve 5 c ans
obecnevyeHns KOPPEKTHOrO BbIMONTHEHNSI KOMaHAbI.

- nocrne BbINOMIHEHMS  KOMaHObl  MPOKOHTPONMPOBaTb, YTO  M3MEpPEHHOe
npeobpasoBaTenem 3Ha4yeHUe AaBreHNsi PaBHO HyIHO.

lMpumeyaHre - YcTaHOBKa Hyns BO3MOXHa TOMbKO Mpu nepexoge k paboTe ¢
YPOBHEM JOCTyna agMUHUCTPATOP U OTKMOYEHHOW ONOKMPOBKE M3MEHEHWIA HAaCTPOEYHbIX
napameTpoB (cMm. .13, [".14).

.11 Pa6oTa B pexume amMynsuuu

B pexume amynsiumMm npouecc M3MepeHun ocTaHaBnMBaeTcs U npeobpasoBaTernto
MOXHO 3aJaTb 3Ha4YeHVe AaBlieHWsI KOHTPONMPYEMOW cpeabl, KOTopoe npeobpasoBaTenb
OyoeT ncnonb3oBaTh Kak M3MEPEHHOEe 3HaudeHwe [aBneHus npu opMmupoBaHumn OanTa
COCTOSIHUS M nepefade AaHHbIX B JIMHUIO CBA3M.

Pexum asmynauum  MOXHO uUcnonb3oBaTb ANA  MNpoBepku paboTel  Gnokos
KOMMYyTauuu,  nNUTaHUA-KOMMYyTauuuM,  CBETOBbIX W 3BYKOBbIX  CUrHanmM3aTopoOB,
MHOrOKaHamnbHbIX CUTHanM3aTopoB W UCMNOMHUTENbHLIX MEXaHU3MOB aBTOMaTUKW,
HaCTpPOEHHbIX Ha paboTy ¢ Nnpeobpa3oBaTeneM, 3agaBasi 3HaYEHWUs! AABMNEHUS BbilLe UMK
HWXEe MNOPOroBbIX 3HAYEHWIN, YCTAHOBMEHHbIX cornacHo [.7, B KayecTBe W3MEPEeHHOro
3HaYeHns OaBneHus.

Bxoa B pexum amynaumm ocyllecTensgeTcs BBogoM komaHabl C201 B COOTBETCTBUM
cr.o.

MpumeyaHve — Bxoa B pexum aMynsumMm BO3MOXEH TOMbKO Npu nepexoae kK paboTe
C ypoBHeEM JocTtyna agmuHucTpaTtop (cm. .13).

VilamMeHeHne  3HayeHWss M3MepsieMOoro  AaBfeHust B pexume  aMynsauuu
ocyuecTensieTcst B cootBetctaum ¢ .1, .3 cnegytowmm obpasom:

- Bontu B MeHto 6bicTporo goctyna USEr.

- Mepentn k nognyHkty P nyHkTa meHo SEt.u. MNpu 3TOM Ha Tabno otobpasuTcs
TeKylllee 3Ha4YeHve faBneHus.
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- Ans naMeHeHnst BOMTM B NOANYHKT 1 HAbpaTb HOBOE 3HAYEHWE AaBMNEHUs.

- MponucTatb fo nyHkTa End v BbIATA, COXPAaHUB HOBOE 3Ha4YeHNE OABMEHMS.

MpumeyaHue — ViaMeHeHre 3HaYeHNs U3MEPSIEMOrO AaBIEHNST B PEXMME SMyNnsaumnn
BO3MOXHO TONbKO Npwu nepexoae k pabote ¢ ypoBHeM Aoctyna agmunHucTtpatop (cm. 1.13).

Bbixog 13 pexuma aMynsauMu  ocyllecTBnseTcsa BBOAOM komanabl C200 B
cooTtBeTcTBUM C .9, unn asTomatmyecku Yepes 10 MUHYT nocne Bxoaa.

.12 CoxpaHeHue, BOCCTaHOBNIEHME HAaCTPOeK NpeobpasoBarTens

CoxpaHeHne HacTpoek npeobpasoBaTensi, yCTaHOBIMEHHbIX NPW ero aKcrnnyataumm,
OCyLLeCTBNAETCA BBOAOM B cooTBeTCTBUM C [.9 kOMaHabl C223.

Ecnn no kakum-nubo npuumMHam HacTpoOMKM Obinv M3MEHEeHbl, U Heobxoanmo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HacTPOVKW, TO 3TO OCYLIECTBNAETCA BBOAOM B
cooTBeTcTBUU ¢ .9 komaHgbl C222.

Ecnun Heob6xoaMMo BOCCTaHOBUTbL HACTPOWKU npeobpas3oBaTens, COXpaHEHHbIE Ha
npeanpuATMN-M3roToBUTENE NpW BbiNycke npeobpas3oBaTensd nM3 Npou3BOACTBA, TO 3TO
OCyLLIeCTBNAETCS BBOAOM B cooTBeTCTBUM C .9 kOMaHabl C224.

MpumeyaHne - CoxpaHeHue, BOCCTaAHOBIEHME HacTpoek npeobpasoBaTtensd
BO3MOXHbI TOMbKO MpU nepexoge K paboTe € ypoBHeM AoOCTyna agMuHUCTpaTop U
OTKITHOYEHHOW BrOKMPOBKE M3MEHEHUI HAaCTPOEYHbIX NapameTpos (cM. .13, .14).

.13 YnpaBneHue focTynom

Ons 3awmTel HacTpoek npeobpas3oBaTens OT HEeCaHKLWUOHUPOBAHHBLIX WU3MEHEHWUIA
npeobpasoBaTtenb UMeeT ypOBHU AOCTyNa: Nonb3oBaTtenb U agMUHUCTPATOP.

Mpu paboTte c ypoBHEM [ocTyna Mnonb3oBaTenb BO3MOXEH TONbKO MPOCMOTP
HaCTPOEYHbIX MapaMeTpoB.

Mpun pabote ¢ ypoBHEM [JoCTyna agMWHUCTPATOP BO3MOXHbI MPOCMOTP U
M3MEHEeHMe HaCTpPOeYHbIX MapaMeTpoB. YpOBeHb AOCTyna agMMHUCTpaTop 3aluMLLEH
naponem.

Mepexon Ha paboTy C ypOBHEM [oCTyna aAMUMHUCTPATOpP OCYLLEeCTBRsSeTCs
cnegyowmmM obpasom:

- Bectu B cootBetcTBUM C .9 komaHay C231. Mocne aToro otobpasntcs 3anpoc
BBOAa napons agmmHuctpartopa P1 0.000.

- Beectn B 3anpoce napone agmuHucTpaTopa. [Npu npaBunbLHO BBEAEHHOM Mapone
oTobpasuTtca nogTBepxaallee coobueHne SAVE, B NMpOTMBHOM crnyvae oTobpasuTcs
coobLueHne o6 omnbke.

BosepaT Ha ypoBeHb [ocTyna mnonb3oBaTenb OCYLIECTBMSAETCA BBOAOM B
cootBeTcTBUM € [.9 komangbl C230 wnu nocne cbpoca HanpshkeHWs nuTaHus
npeobpasoBarens.

[nsa yctaHOBKM napons agMuUHUCTpaTopa UCnonb3yeTcs NognyHKT P1 nyHKTa MeHto
PSd. MNMyHkt PSd. oTobpaxaeTtcs npu paboTe C ypoBHeM [ocTyna agMmuHucTpatop. B
KayecTBe naponsa agMuHUCTpaTopa UCMNOMb3yeTCsl YeTbIpEX3HAUYHOE YUCIIO, NPUYEM nMeeT
3HayeHue MoroXeHne B HEM pasgenuTens uenow n pobHon yactu (Toykm). Mpu Beinycke
npeobpasoBaTtens 13 Npou3BoACTBa yCTaHaBNMBaeTCa Naponb agMuHmucTpaTopa 1234,

Maponb MOXHO COPOCUTL, YCTaHOBMB B noanyHkTe Pl nyHkTa meHio PSd. Hynesoe
3HayveHue. Mocne cbpoca naponb He OydeT 3anpalnBaTbCS MpU Nepexode Ha paboTy ¢
YPOBHEM A0CTyna agMUHUCTPaTop.

[MpocmoTp, M3MeHeHWe napons agMUHUCTpaTopa OCYLLEeCTBRseTCcs creaylolmnm
obpasom:

- BoliTi B MeHIo HacTponkn npeobpasoBaTens.

- MponwncTtatb u BbIGpaTh NyHKT MeHo PSd. MNpu atom oTobpasutcs noanyHkT P1 ¢
TEKYLLMM 3HaYeHneM napons.
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- Ans n3ameHeHnss BONTM B NognyHKT P1 n HabpaTb HOBLIN Naporb.

- MNponuctatb go nyHkta End u BbIATKW, COXpaHWB MNpu HEOBXOOUMOCTM HOBbIN
naporne.

MpumeyaHne — W3mMeHeHne napons, cOpoc naponst BO3MOXHblI TOMbKO Mpwu
OTKITHOYEHHOW OMOKMPOBKE M3MEHEHUI HACTPOEYHbIX NapameTpoB (cM. I1.14).

.14 BnoknpoBKa U3MEeHeHUM HacTPOeYHbIX NapamMeTpoB

[Ons 3awmTbl BCeX HACTpOeYHblX napameTpoB npeobpasoBatens uMeeT
nepekntoyvatens «bnok.» (6nokuposka). MepeknioyaTens pacnonoXeH psAoM C KNeMMHbIM
3aXMMOM, NpefHasHaYeHHbIM Ans NOAKMIOYEHUS BHELHWX uenen (CM. pucyHok 1). Ecnn
nepekntoyvaTens «bnok.» HaxoguTcs B nNonoxeHun «Bkn.» (BKMOYEHO), TO 3anpeluaeTcs
M3MEHeHMe BCeX HacTpoek npeobpasoBaTtens, KOMaHObl W3MEHEHWs HacTpoek
npeobpasoBaTenem He BbIMOMNHALTCA. Ecnn nepekniovatens «bnok.» Haxogutcs B
nonoxeHun «OTKM.» (OTKMIOYEHO), TO M3MEHEHNE HAaCTPOEK paspeLLeHo.

.15 Hactpoika agpeca, npocMoTp MHPOPMaALMOHHbIX NapamMeTpoB

HacTtponka agpeca, NpoCMOTP MH(OPMAaLMOHHBIX MapamMeTpoB obecneuymBaeTcs
NyHKTOM MeHto inFO.

B nyHkTe cogepxatca crnegyloLime noanyHKTbI:

Er — cogepxut koA owmnbku npeobpasoBarens.

Ad — conepxuT agpec yCcTponcTBa.

Pn - cogepXuT MOpsioKOBbIN HOMEP BEpPCUMM NpOrpaMMbl  KOHTponnepa
npeobpasoBartens.

Ons paboTtel no npotokony « CEHC» kaxzgoe ycTponcTBO MMEET apec.

MpeobpaszoBaTtento MOXHO NpucBonTb agpec oT 1 0o 254. Agpec npeobpasoBaTtensi
OOMKEH OblTb YHMKANbHbIM, T.e. Y NpMOOPOB, MOOKIMOYEHHbLIX K OOAHOW MUMHUN MUTaHUSA-
CBSA3K, HE JOIMKHO OblTb O4MHAKOBBLIX agpPeCcoB.

Mpu paboTte ¢ MOpPOroBbIMM 3HaYeHUsIMM AaBneHus npeobpasoBaTtenb BblOAET B
NNHMIO GaNT COCTOSIHUS, eCnn TONbKO ero agpec HaxoauTcs B npedenax ot 1 go 127.

MpumeyaHne — HekoTopble  6GnokM  KOMMyTauuu,  MUTaHUSI-KOMMYyTaLMK
noaaepxmealT paboty ¢ 6anToM cocTosiHMa npeobpas3oBaTtens, ecnv TOonbko ajpec
npeobpasoBaTens Haxoautcs B npegenax ot 1 go 31.

[ns npocmoTpa, n3meHeHus agpeca Heobxoaumo B cooTBeTcTeum ¢ .1, IM.4:

- Bontu B MeHIo HacTpovikn npeobpasosartens.

- MponucTatb 1 BeIGpaTh NYHKT MeHI0 inFo.

- Mponuctate go noanyHkta Ad, npy 3atomM Ha Tabno oToGpasnTcs Tekyulee
3HayeHue agpeca.

- Ana  wn3ameHeHusa BoMTM B nognyHkT Ad u©n HabpaTb HOBbIi agpec
npeobpasoBarens.

- MNponuctate go nyHkta End u BbIATKW, COXpaHWB Npu HEOOXOOUMOCTM HOBbIN
agpec.

MpumeyaHe — N3ameHeHne agpeca BO3MOXHO TONbKO Npu nepexoge k paboTe ¢
YPOBHEM O0CTyNa agMUHUCTPATOP U OTKITIOYEHHOM GITIOKMPOBKE M3MEHEHUIA HACTPOEYHBIX
napameTpos (cm. .13, [.14).

Ecnu agpec npeobpasoBaTensi HEM3BECTEH, TO AN BXOAA B PEXUM HaCTPOMKM
MOXeT ObiTb ucrnonb3oBaH agpec 0. MNpu 3TOM Bce ocTanbHble Npubopbl, UMEloLME
agpeca, OOMKHbI ObITb OTKMOYEHbI OT JIMHUWN MUTaHWUSI-CBA3M.

BHUMAHUE! Bxop B pexum HacTpouku ¢ agpecom 0 uenecooGpasHo
Mcnonb3oBaTb TONMbKO ANl NPOCMOTPa NapamMeTpoB, MHayYe OLWMOOYHO MOXKHO
M3MEeHUTb NapamMeTpbl HECKONbKUX YCTPOMUCTB.
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MpocMoTp Koaa oLwmMbKK 1 HOMEpPa BepcuM NporpaMMbl KOHTpOrepa NpousBoauTCs
aHanory4yHo NPOCMOTPY afpeca, BbIGOPOM COOTBETCTBYIOLUX MOAMYHKTOB MEHIO.

CEHC.406233.002P3
49



NPUNOXXEHUE O
(o6s3aTenbHoe)
Mopspok paboTkbl ¢ npeobpa3zoBaTtenem no npotokony Modbus
0.1 O6wume cBepeHus

BsanmogelictBne C npeobpasoBartenem, WUMeWUM UMGPPOBOM  BbIXO4 C
nHTepdericom RS-485 c npotokornom Modbus RTU (BapwmaHT ucnonHenuss Modbus),
OCyLLEeCTBNSETCS B COOTBETCTBMM CO cneumdukaumen «Modbus Application Protocol
Specification v1.1b».

Pa6boty ¢ npeobpasoBatenem OCYyLIECTBNATb B COOTBETCTBUM C OOKYMEHTOM:
«Peanunsauua npotokona Modbus B yctpoictsax CEHC».

MoppepxmBaemble KOMaHAbl NPOTOKONA NpvBeAeHbl B Tabnvue [.1.

Tabnuua 0.1
Ko,
A OnucaHue MpumeyaHusa
KOMaHAbl
03 YTeHne 3Ha4YeHnIn N3 HECKOIbKNX Wcnonb3yetca gna  nomnyyeHusi
(0x03) PErMCTPOB XpaHEHMSI. 3HaYeHui n3mepsieMbIX "
HaCTPOEYHLIX NapaMeTpoB.
04 YTeHne 3Ha4YeHnIn U3 HECKOIbKNX B npeobpa3soBaTterne KapTta
(0x04) perucTpoB BBOAA. perncTpoB BBOAA MAEHTUYHA KapTe
PErNCTPOB XpaHEHWsI.
06 3anucb 3Ha4yeHus1 B OOUH perncTp Wcnonb3dyetca ans  U3MEHeHus
(0X06) XpaHeHws. HACTPOEYHbIX napameTpoB "
BbIMOMTHEHUS! KOMaH[ KanuopoBKU.
08 [narHocTtuka cBA3M ¢ yCTPOMCTBOM MO
(0x08) uHtepdgericy RS-485.
16 3anncb 3Ha4YeHN B HECKObKO KomaHga aHanornyHa komange 06,
(0x10) PErMCTPOB XPaHEHMSI. HO 3anMcb MPOU3BOOUTCH Cpasy B
HECKOIbKO PEerncTpos.
17 UTteHne ngeHTudukatopa ycrpomnctea. | NoeHtudukatop npegcraenseT
(Ox11) coboii ctpoky B koanposke ASCII.
MopopepxvBaeMble TUMNbI AaHHbBIX NpuBeAeHbl B Tabnvue [.2.
Tabnuua 0.2
Twn PasmepHocTb KoppekTHoe OwnboyHoe
Onucanwne 9
OaHHbIX (6anT) 3HayeHue 3HayeHune
intl6 Lienbin 3HakoBbIN TUM 2 -32767..+32767 -32768

CornacHo ctaHpapty |EEE Std 754-
2008, npu OWMBOYHOM W3MEpPEHUN
Bce 4 GaWTa nNpUHUMAOT 3HaYeHue
OxFF (OXFFFFFFFF)

32-6UTHBLIM  TUN Ansa
float32 | xpaHeHus 3Ha4eHul ¢ 4
nnaBatLLen 3ansaTomn
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MpenctaeneHne TUMMOB AaHHbLIX B perMcTpax npveeaeHo B Tabnuue [.3.

Ta6nuua .3
Tun Mpumep MpenctaeneHue B pernctpax Modbus
Appec perucTtpa: 1
int16 o(’éégg)l cTapwnii 6anT (51) Mnaawmi GaiT (52)
MSB 0x16 0xC1 LSB
Appec peructpa: 1002
ctapwwi 6awnt (B3) mragwun 6ant (b4)
0x4634D480 0xD4 0x80 LSB
float32
(11573,125) Appec peructpa: 1003
ctapwui 6ant (b1) Mnaawun 6ant (b2)
MSB 0x46 0x34
KapTa pernctpoB xpaHeHus (BBofa) npeobpasoBartens npuseaeHa B Tabnuue [.4.
Tabnuua 0.4
0603- EquHMLL Tun
Agpec OnucaHue napameTpa Haye- MaMEpEHNii OaH-
Hue HbIX
3apatoTtcs
., perncTpom .
9 [aBneHune KoHTponupyemown cpeabl P EP ¢ anpe- int16
com 117
35 Agpec npeobpasosatens B cetn Modbus AA - int16
CkopocTb nepefayn faHHbIX
no nHTepdency RS-485:
0 - 1200; 5 - 19200;
36 |1 -2400; 6 - 38400; rs 6ut/c intl6
2 - 4800; 7 - 56000;
3 -9600; 8 - 57600;
4 -14400; 9 -115200.
Pexwum koHTpons 4YéTHoCTH
W KONNYECTBO CTOMOBBIX OUT:
0 - pna paboTbl 6e3 KOHTPONSA YETHOCTUM C OAHUM
cTonoBbiM 6uToMm (8N1);
37 |1-And paboTbl 6e3 KOHTPONs YETHOCTW C ABYMSI| p } int16
cTonoBbIMK Butamm (8N2);
2 - pna paboTbl C MPOBEPKON HA HEYETHOCTb C
OofHVMM cTonoBbIM 6rToMm (801);
3 - Anst paboTbl C NPOBEPKON Ha YETHOCTb C OAHUM
cTonoBbiM 6utom (8E1).
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MpogomxeHve Tabnuubl 0.4

0603- EavHMLbI Tun
Agpec OnucaHue napameTtpa Haye- MaMEpEHNii naH-
Hue HbIX
EQMHULBI n3MepeHun gaBneHna
KOHTPONUPYEMOW Cpeabl:
88 - 10000 Ma; 92 - 10000 krc/m*; -
117 ’ ' EP - intl6
89 - 10 kMa; 93 - 0.1 6ap;
90 - 0.01 MMa; 94 - 100 mbap;
91 - 0.1 krc/em?; 95 - %.
3apatoTca
perncTpom
1016 [aBneHne P EP ¢ anpe- float32
com 2170
3apatoTca
. . — | peructpom
2044 BepxHun npegen namepeHumn P cP ¢ anpe- float32
com 2184
3apatoTca
. . perncTpom
2046 HwxHWIA npegen namepeHunn P_ cP ¢ anpe- float32
com 2184
CKopoCTb nepeaayn AaHHbIX
no uHtepdericy RS-485:
0 - 1200; 5-19200; 'S
2064 |1 - 2400; 6 - 38400; - float32
2 - 4800; 7 - 56000;
3 -9600; 8 — 57600;
4 -14400; 9-115200.
Pexnm KoHTponst YETHOCTH
N KONUYECTBO CTOMOBbLIX OUT:
0 - ans paboTbl 6e3 KOHTPONS YETHOCTU C OOHUM
cTonoBbiM 6uToM (8N1);
2066 |1 - AN paboTbl 6e3 KOHTpONs YETHOCTU C ABYMS P } float32
cTonoBbiMK Butamm (8N2);
2 - Ang paboTkl C NPOBEPKON Ha HEYETHOCTb C OOHUM
cTonosbiM 6uTom (801);
3 - ona paboTbl C NPOBEPKOM Ha YETHOCTb C OOHUM
cTonoBbiM 6uTom (8E1).
2068 Agpec npeobpasosaTens B cetn Modbus AA - float32
2086 [NocTosiHHasa BpeMeHu aemngupoBaHusa curHana dt c float32
EQnHWLBLI namepeHuin aaBneHnst
KOHTpONupyemowm cpeabl:
2170 88 - rla, 92 - KrC/MZ; EP _ int16
89 - kMMa; 93 - bap;
90 - MMa; 94 - mbap;
91 - KI’C/CMZ; 95 - %.
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MpogomxeHve Tabnuubl 1.4

O603- EquHmLbI Tun
Apnpec OnwncaHue napameTpa Have- vaMepeHmii OaH-
HVe HbIX
EAvHMUBI nsmepeHunii npeaenos N3MepeHni:
88 - Ma; 92 - kre/m*;
2184 |89 - kla; 93 - 6ap; cP - int16
90 - MMa; 94 - mbap.
91 - krc/em?;
2416 Koa owmnbkn Er - int1l6
2420 Bepcusa nporpammbl KOHTponnepa Pn - int16
2426 Maponb agMuHUCTpaTopa P1 - float32
3000 |BBopg komaHg ynpasneHus. 3anucb 3HavyeHus N
3anyckaeT BbINoNIHEHWEe KoMaHabl ¢ HomepoM N. Mpu
YTeHMU BO3BpaLLaeTcsl pe3ynbTaT BbiNOMHEHUS
KOMaHAbl:
0 - oTKa3 B BbINOSTHEHUU; - - int16
85 - nAéT BbINOITHEHVE;
90 - BbINOMHEHO;
99 - kOMaHAbl He BbINOHANNCbL C MOMEHTa
BKIO4EHUSA NpeobpasoBaTtens.
3002 |lMMapameTp KOMaHAbl yrnpaBneHns - - float32
4000 | Peructp otobpaxeHus Ne1 - - -
*kk *kk _ _ _
4063 | Peructp otobpaxeHus Ne64 - - -
5000 |Agpec gns permuctpa otobpaxeHus Ne1 - - int16
*kk *kk _ _ int16
5063 |Aapec gns peructpa otobpaxeHus Ne64 - - int16

.2 YcTaHOBKa NnapameTpoOB HaCTPOMKM CBAA3U NO uHTepdency RS-485

Mepen BkntoyeHnem npeobpasoBatenss B cetb Modbus, aons ero KOppeKkTHON
paboTbl nNo KaHany cBA3W, Heobxoaumo 3abnaroBpeMeHHO YCTaHOBUTb MNapameTpbl
HacTpovkn cBa3n Mo uHTepdency RS-485: ckopocTb nepedadv AaHHbIX IS, pexum
KOHTPONSA YETHOCTU M KONMYECTBO CTOMOBLIX 6MTOB rP, agpec npeobpasoBaTens B cetn
Modbus AA.
M3HavanbHble (3aBOACKME) HACTPOKK NpeobpasoBaTens:

- CKOpoCTb nepeaayn aaHHbix 19200 6uT/c;

- pexnm paGOTbI 6e3 KOHTPOMSl YETHOCTU C O4HMM CTOMOBbLIM ouTowm;

- agpec B cet Modbus 1.

CkopocTb nepefadn OaHHbIX U PeXuMM KOHTPOms YETHOCTM y npeobGpasoBaTterns
OOMKHbI ObITb BbICTABMNEHbl TAKUMU e, Kak 1 B KaHare CBS3W, B KOTOPOM rnpearionaraeTcs
mcnonb3oBaTtb nNpeobpasoBaTens. Agpec npeobpasoBatens B cetu Modbus BbiGupaeTca
M3 Yncna He 3aHATbIX afpecoB, MpU 3TOM OH [OJKEH OTBeYaTb TpeboBaHMAM MpoToKona
Modbus, To ecTb nexatb B gnanasoHe oT 1 go 247.
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YcTaHoBKa MNapamMeTpoOB OCYLUECTBMSIETCS 3anucbio  3HAYeHWs napameTpa B
COOTBeTCTBYIOLWNI eMy perncTp (cm. [.1).

MpumeyaHue - NameHeHVe napameTpoB BO3MOXHO TOMBbKO MpW nepexofe k paborte
C YpOBHEM [JoCTyna agMUHUCTPATOp W  OTKIMOYEHHOW OGIOKUMPOBKE  U3MEHEHUIA
HacTpoeyHbix napameTpos (cm. 1.9, [1.10).

YcTaHoBMTb NapamMeTpbl HACTPOWKK CBS3N No uHTepdericy RS-485 Bo3MOXHO 1 no
uucpposomy Bbixogy ¢ npotokonom CEHC B cooTBeTCTBUM C NpunoxeHuem [

0.3 CunTbiBaHME U3MepPEeHHOro AaBfeHus, ycTaHOBKa eAMHUL U3MepeHUn

CunTbiBaHME N3MEPEHHOrO AaBMNEHNS KOHTPONMPYEeMON cpefbl OCyLLeCcTBNSeTCH 13
perncTpos:

- P c agpecom 9 ons Tuna gaHHbIX intl6;

- P c agpecom 1016 ans Tuna gaHHbix float32.

EQvHWUBI M3MepeHuii OaBneHns KOHTPONMpYeMOW cpedbl 3afaloTcs  3anucbio
COOTBETCTBYIOLLMX 3HAYEHUIN B PETUCTPbI:

- EP c agpecom 117 ans peructpa P ¢ agpecom 9;

- EP c agpecom 2170 ana peructpa P ¢ agpecom 1016.

MpumevaHunsa

1 3anucb B permcTpbl BO3MOXHa TOMbKO Npu nepexode k paboTte C ypoBHeEM
JocTyna agMMHUCTPATOP W OTKIOYEHHOW OfOKMPOBKE WM3MEHEHUW  HAaCTPOEYHbIX
napameTpos (cm. 4.9, 1.10)

2 Pernctpbl EP c agpecom 117 n EP c agpecom 2170 cBsA3aHbl, 3an1cb 3Ha4YeHUsI
napamMeTpa B O4MH U3 HUX NPMBOAWT K 3amnMCy TaKoro e 3Ha4eHus B APYrow.

3HayeHnsa perncTpoB M COOTBETCTBYIOLUME UM €AUHWLbI U3MEPEHUI NPUBEAEHbI B
kapTe permuctpos (cm. [1.1)

YCcTaHoBUTb €AUHWLbI W3MEPEHUA BO3MOXHO W MO UMEPPOBOMY BbIXOAY C
npoTtokonom CEHC B cooTBeTcTBMM C NpunoxexHvem I

0.4 YcTaHOBKa NOCTOAHHOM BpeMeHu aeMndupoBaHus

[ns ycTaHOBKM NOCTOSIHHOW BPEMEHU AeMMNUPOBaHMS Ucnonb3yeTcsa peructp dt ¢
agpecom 2086. [pwm Bbinycke M3 nNpou3BoAcTBa NpeobpasoBaTenb HACTPOEH C
OTKIMHOYEHHOW (DyHKLMEN AeMndmpoBaHus (yCpeaHeHWs) NokazaHUin U3MEPEHUI, NMPY 3TOM
NoCcTosiHHasi BpeMeHn aemndupoBaHus dt yctaHaenuaeTca paBHou 0. [Ansi BkrveHua
dyHKUMM aemndmpoBaHus (yCpeaHeHus) nokasaHui maMepeHui Heobxoammo 3anucatb
B peructp dt 3HayeHue NOCTOSIHHOW BpeMeHu gemMndupoBaHusa B AnanasoHe ot 0,25 go
32c.

MpumevaHue - 3anucek B pernctp dt Bo3mMoXHa TOMbKO Mpu nepexoae k pabote ¢
YPOBHEM JOCTyNna agMUHUCTPATOP U OTKMIOYEHHOW ONOKMPOBKE M3MEHEHWUIA HAaCTPOEYHbIX
napameTtpos (cM. .9, [1.10)

YCTaHOBUTbL MOCTOSIHHYKD BPEMEHU AEMN(MPOBAHUSA BO3MOXHO U MO LMPOBOMY
BbIxoay ¢ npoTtokoriom CEHC B cooTBeTCTBMU C NpunoxeHnem [

[.5 CunTtbiBaHMe MHOPMaLIMOHHbIX NapaMeTPoB

MHdopMaLMOHHbIE NapaMeTpbl CYNTLIBAKOTCS B COOTBETCTBYIOLLMX PETUCTPAX:
- P~ c agpecom 2044 ans BepxHero npeaena M3amMepeHui;

- P_ c agpecom 2046 aonst HUWKHero npegerna uamMepeHun;

- cP c agpecom 2184 ons eguHuUL, M3MepeHUin NpeaenoB U3MEPEHUN;

- Er c agpecom 2416 ons koga oWnGKM;

- Pn c agpecom 2420 ans Homepa nporpaMmmbl KOHTposnsepa.
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[.6 BBoa komaHA ynpaBneHus

BBog npeobpasoBaTento komaHz, ynpaBrneHWst OCYLLECTBMSIETCA 3anuncbio HOMepa
KomaHabl B pernctp ¢ agpecom 3000. Ecnu ana BbINONHEHUS KOMaHAbl ynpasreHus
HeobxoaAMMO BBECTM MapameTp, TO OH MpeaBapUTENbHO 3anucbiBaeTcs B PErncTp ¢
agpecom 3002.

Mpu 4yteHnn pernctpa ¢ agpecom 3000 Bo3BpallaeTcs pesynbTaT BbINOMHEHUA
KOMaHAbl:

- 0, ecnn MAET OTKa3 B BbINOSIHEHMM KOMaHAbI;

- 85, ecnu NAET BbINONTHEHNE KOMaHAbI;

- 90, ecnu KOMaHAa BbIMOJTHEHA;

- 99, ecnv KOMaHAbl He BbIMOSHANMCE C MOMEHTa BKIIOYEHNs1 Npeobpa3oBaTtensi.

MoppobHee koMaHabl ynpaeneHus onucadsl B 1.7 — [.10.

BBoa komaHA ynpaBneHWss BO3MOXEH U MO UMAPOBOMY BbIXOAY C MPOTOKOSIOM
CEHC B cooTtBeTcTBUM C NpunoxexHvem I

0.7 NopcTtporika Aguana3oHa U3MEPEHUN U yCTaHOBKa HynA

MopcTponka pAwmanasoHa W3MepeHun U ycTaHOBKa Hynsd npeobpasosaTtens
obecneymBatoTca NyTEM BBOAa COOTBETCTBYIOLLMX KOMaHA:

1 — NoacTpoKiKa HMXHEro npeaena n3aMepeHnii;

2 — noAcCTpoVika BEPXHEro nNpeaena n3mepeHuni;

3 — ycTaHOBKa Hynsi.

MopcTpoka  guanas3oHa  (HWXKHEro,  BEpXHEro  NpedenoB)  U3MEpeHWi
OCyLLEeCTBNSIETCS criegylowum obpasom:

- MNopaTtb Ha npeobpasoBaTenb AaBrfeHne paBHOE HWXKHEMY npeaeny U3MepeHun.
Mpn HeobxogmMmocT AonyckaeTcs nopgaBaTb AaBMeHWe, OTNMYaloWeecss OT HUKHEro
npegena uamepeHun He 6onee Yem Ha 15 % OT gManasoHa U3MEepPEHWIA.

- Mocne ycTtaHOBKM AaBneHnst BBECTU B cooTBeTCTBMU € [1.6 kKOMaHay 1, 3anucas B
KayecTBe MapameTpa KOMaHAbl 3HAa4YeHWe MOAaHHOro AABMEHVs B e4MHMLAX U3MEepPEHUN
JaBneHns KOHTpPoOnMpyemon cpefbl. Ecnu nogaHHoe faBneHve paBHO HWXKHEMY npeneny
M3MEpEHUN, TO JONYCKaeTCs 3anucb HyNeBOro 3Ha4YeHNs napaMmeTpy KoMmaHabl 1.

- Boigepxatb npeobpasoBaTtenb nof AaBneHMeM B TedeHune 5 ¢ ana obecnedeHus
KOPPEKTHOTO BbLIMONHEHUss KOoMaHabl. CuuTtate B cooTBetcTBMM C [.6 pesynbrart
BbINONIHEHMST KOMaHabl. [lpy oTpuuaTenbsHOM pesynbTaTte MOBTOPUTL MpeabiayLine
OencTBuS.

- NopaTb Ha npeobpasoBaTenb AaBneHne paBHOE BEPXHEMY Mpeaerny U3MepeHun.
Mpu HeobxoaMmocTM [onyckaeTcsi nogaBaTb [aBreHune, OTnMyalolleecsl OT BEPXHEro
npegena uamepeHuin He 6onee yem Ha 15 % oT guanasoHa M3MepeHun.

- Mocne ycTaHOBKM AaBneHust BBECTU B COOTBETCTBUM € [1.6 KOMaHay 2, 3anucaB B
KayecTBe MapameTpa KOMaHAbl 3HAa4YeHWe MOAaHHOro AABMEHVS B e4MHMLAX M3MEpPEHUN
OaBneHusl KOHTponupyemow cpeabl. Ecnv nogaHHoe gaBneHue paBHO BEpPXHEMY npeaeny
M3MepEHUN, TO JOMYCKaeTCH 3anucb HyNeBOoro 3Ha4YeHns napaMmeTpy KoMaHabl 2.

- BoigepxxaTtb npeobpasoBaTtens noa AaBneHneM B TeyeHue 5 c onga obecneveHus
KOPPEKTHOTO BbIMNONHEHUS KOMaHAdbl. CuuTtate B cooTBetcTBMM C [.6 pesynbrar
BbINOMHEHNA KoMmaHabl. [py oTpuuaTenbHOM pesynbTaTe MOBTOPWUTL Mpeablaylume
OencTeus.

- NMopaTtb Ha npeobpasoBaTtenb AaBfeHNe paBHOE HUXHEMY Npeaeny U3MepeHui.
Mpu HeobxoguMmocTV AoNyckaeTcs nofaBaTb OABMEHWE, OTNMYAIOLLEECS OT HWDKHErO
npegena namepeHuin He 6onee yem Ha 15 % oT guanasoHa M3MepeHuin.
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- MNocne ycTaHOBKM AaBneHusl cuntaTtb U3MeEpPEHHoe npeobpasoBaTenemM AaBreHue
m3 peructpa P ¢ agpecom 1016 ¥ npokOHTponupoBaTb, YTO W3MEpPeHHoe
npeobpasoBaTtenem 3HayeHne JaBneHnsi COOTBETCTBYET NOAAHHOMY AABIEHMIO.

- NopaTb Ha npeobpa3oBaTenb AaBeHne paBHOE BEPXHEMY Mpeaerny U3MepeHun.
Mpu HeobxoaMmocTu AonyckaeTcs nodaBaTb AaBrieHVe, OTNMYalolleecs OT BEPXHEro
npegena uamepeHuin He 6onee yem Ha 15 % oT gruanasoHa n3mMepeHun.

- Nocne ycTaHOBKM AaBneHns cuntaTb U3MepeHHoe npeobpasoBartenemM fasneHve
m3 peructpa P ¢ agpecom 1016 M NpPOKOHTpPONMPOBATb, UYTO U3MEPEHHOEe
npeobpasoBartenem 3HayeHue faBneHNs COOTBETCTBYET NOAaHHOMY AABEHMIO.

MpumeyaHuna

1 3HayeHusa NpenenoB M3MEpPEHUI yka3aHbl B macnopTe npeobpasoBaTterns, a Takke
NX MOXHO cumnTaThb B peructpax P, P_ c agpecamu 2044, 2046 COOTBETCTBEHHO.

2 MNopcTtpoiika gnana3oHa BO3MOXHa TONbKO Mpu nepexoge Kk paboTe C ypoOBHEM
Joctyna aAMUHUCTPaAToOp W OTKIOYEHHOM GIOKMPOBKE M3MEHEHWA  HACTPOEYHbIX
napameTpos (cm. .9, A.10).

YcTaHoBKa Hyns OCyLLecTBAseTCs criedyowmnm obpasom:

- Nopate Ha npeobpasoBaTenb aTtMocdepHoe AaBneHue (M30bITOYHOE AaBreHue
paBHOE Hyno);

- nocrne yCTaHOBKM AaBrieHusi BBECTM B cooTBeTCcTBMM C [1.6 KomaHay 3;

- BblAepXaTb npeobpasoBaTernb NpW HyNeBOM M3ObITOYHOM AaBEHUN B TEYEHMe
5 ¢ ans obecneyeHns KOPPEKTHOTO BbIMNOMTHEHUS KOMaHAb!;

- cuutatb B cooTBeTcTBUM C [1.6 pe3ynbTaT BbINOMHEHUSA KOMaHAbl, Npu
oTpuuaTenbLHOM pedynbTaTe NOBTOPUTL NpeablayLune AeNCTBIS;

- nocrne BbIMOMHEHNS  KOMaHAbl  MPOKOHTPONMPOBaTb, YTO  U3MEpPEHHOEe
npeobpasoBartenem 3Ha4yeHne AaBneHNs paBHO HyHo.

lMpumeyaHne - YcTaHoBKa Hyns BO3MOXHa TOMbKO Mpu nepexoge Kk paboTe ¢
YPOBHEM JOCTyna agMUHUCTPATOP U OTKMOYEHHOW ONOKMPOBKE M3MEHEHWIA HAaCTPOEYHbIX
napameTpos (cm. 4.9, 1.10).

MopcTpoiika aMana3oHa U3MepeHuid, ycTaHoBKa Hyns npeobpa3oBaTensi BO3MOXHbI
1 no undpoBoMy Bbixody ¢ npotokoriom CEHC B cootBeTCTBUM C NpunoxeHunem I.

1.8 CoxpaHeHue, BOCCTaHOBJIEHUE HaCTPOeK npeobpa3oBaTens

CoxpaHeHne HacTpoek npeobpasoBaTensi, yCTAaHOBIIEHHBLIX NMPW ero aKcrnnyatTaumm,
OCYLLIECTBNAETCS BBOAOM B cOOTBETCTBUM C [1.6 KOMaHabl 223.

Ecnn no kakum-nmbo npuymMHam HacTPOMKM Obinv M3MEHEeHbl, U Heobxoanmo
BOCCTAHOBUTb COXpaHEHHble paHee HaCTPOWKW, TO 3TO OCyLecTBMAseTcs BBOAOM B
cooTtBeTcTBUK C [1.6 KOMaHObl 222.

Ecnu HeobxoanMo BOCCTaHOBUTbL HACTPOWMKM NpeobpasoBaTtensl, COXpaHEHHbIE Ha
npeanpuaTMN-M3roToBUTENE NpPW BbiNycke npeobpas3oBaTens M3 Npou3BOACTBA, TO 3TO
OCYLLIeCTBNAETCS BBOAOM B cOOTBETCTBUM C [1.6 kKOMaHabl 224.

CoxpaHeHne, BOCCTaHOBIEHME HAacTPOeK NpeobpasoBaTteris BO3MOXHbI TOJNIbKO Npw
nepexoge k pabote ¢ ypoBHEM AOCTyna agMUHUCTPATOP M OTKMYEHHOW GnokuMpoBke
M3MEHEHUI HacTpoeYHbIx NnapameTpos (cm. 4.9, 1.10).

CoxpaHeHne, BOCCTaHOBIEHWE HACTpoOeKk npeobpasoBaTenss BO3MOXHbI U MO
umdposomy Bbixogy ¢ npotokonom CEHC B cooTBeTCTBUU C NpunoxeHnem [

0.9 YnpaBneHue noctynom

Ons 3awmTbl HacTpoek npeobpasoBaTenisi OT HECAHKLMOHWPOBAHHBLIX U3MEHEHWI
npeobpasoBaTerib UMeeT YPOBHM AOCTyNa: nonb3oBaTerb U aAMUHUCTPaTOP.

Mpu pabote ¢ ypoBHEM JOCTyna Morb3oBaTenb BO3MOXHO TOMbKO CHUTbIBaHWE
perncTpoB HaCTPOEYHbIX NapameTpoB.
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Mpu paboTe ¢ ypoBHEM OOCTYNa agMUHUCTPATOP BO3MOXHbLI CHUTLIBAHWE U 3aMnnCh
PEMMCTPOB HACTPOEYHbIX MapamMeTpoB. YpPOBEeHb [OCTyna agMUHWACTPATOp 3alUMLLEH
naponem.

Mepexop Ha paboTy ¢ ypoBHEM AOCTyNa afMUHUCTPATOP OCYLLECTBMNSETCS BBOOAOM
B cooTBeTcTBMM C [.6 KOMaHabl 231 ¢ 3anMcbio B kKa4ecTBe napameTpa KOMaHAbl Naponsi
agMUHMCTpaTopa.

BosspaT Ha ypoBeHb [focTyna nonb3oBaTenb OCYLIECTBMSAETCA BBOAOM B
cootBetcTBUM Cc [.6 komanabl 230 wnm nocne cbpoca HanpsKeHus nuTaHus
npeobpasoBaTensi.

[nsa ycrtaHoBkM nmapons agmuHucTpaTopa ucnonb3yeTtca peructp Pl ¢ agpecom
2426. B kadvecTBe napons agMuHucTpatopa ucnonbsyeTcs uucno. [lpu  Bbinycke
npeobpasoBatens M3 MNpov3BOACTBa yCTaHaBNUBAETCA Maponb agMuHuUcTpatopa 1234.
CuutaTh, 3anucatb Naposfle BO3MOXHO TOMbKO nNpu paboTe C ypoBHEM [ocTyna
agMUHMCTPaTop.

Maponb moxHO cbpocuTb, 3anucaB B peructp Pl c agpecom 2426 HyneBoe
3HaveHue. lNMocne cbpoca naponb He HagoO BBOAWTL B KayecTBe napameTpa komaHabl 231
npuv nepexofe Ha paboTy ¢ ypoBHEM A0CTyna agMUHMUCTPATOP.

MpumeyaHne — MameHeHre napons BO3MOXHbI TOMbKO Mpu nepexone k paboTe ¢
YPOBHEM JOCTyna agMUHUCTPATOP W OTKIMOYEHHON BNOKMPOBKE M3MEHEHWIA HACTPOEYHbIX
napameTpoB (cm. [.10).

YnpaBneHne JOCTYNOM BO3MOXHO U MO UndpoBoMy Bbixoay ¢ npotokoriom CEHC B
COOTBETCTBUM C Npunoxenuem I.

[.10 BnokupoBka M3MeHEeHU HacTPOEYHbIX NapamMeTpoB

[Ons 3awnTbl BCeX HaCTpOeYHblX napameTpoB npeobpasoBatens umeet
nepekntoyatens «bnok.» (6rnokuposka). Mepeknioyatens pacnonoXeH pSAOM C KNeMMHbIM
3aXMMOM, NpefHasHa4YeHHbIM Ans NOAKMIYEHUS BHELLHWX uenewn (CM. pucyHok 1). Ecnn
nepekntoyvatens «bnok.» HaxoanTCsa B NONoxeHun «Bkn.» (BKNoYeHO), TO 3anpeLyaeTcs
M3MEHeHWe BCeX HacTpoek npeobpasoBaTtens, KoMaHObl W3MEHeHWs HacTpoek
npeobpasoBaTtenem He BbIMOMNHALTCA. Ecnn nepekniovatens «bnok.» Haxogutcs B
nonoxeHun «OTKM.» (OTKMIOYEHO), TO M3MEHEHNE HAaCTPOEK paspeLLeHo.

0.11 Pa6oTa ¢ pernctpamm oto6paxeHus

B npeobpasoBaTene noagepXvBaeTcs BO3MOXHOCTb  pedaKkTUPOBaHMsI
onpegeneHHon obnactu kapTbl peructpoB (4000-4063). Pernctpbl aTOoM obnactu
Ha3bIBAKTCA PErMCTPamMm 0TOOpaXKeHs.

[aHHble, XxpaHsiLmecs B pernuctpe otobpaxeHusi, COOTBETCTBYHOT AaHHbIM perucTpa
C agpecoM, ykasaHHbIM B Tabnuue agpecoB peructpoB oTobpaxkeHus (5000-5063).
Kaxxgomy pernctpy oToOpaxkeHusi COOTBETCTBYET CBOW pernctp u3 Tabnuubl agpecos
(pernctpy 4000 cooTBeTcTBYeT pernctp 5000, permctpy 4001 permuctp 5001 n 1.4.).

PerucTpbl oTobpaxeHuss No3BonsoT chopMUpoBaTh HEOOXOAMMBIN NONb30BaTENO
Habop perucTpoB B OAHOM UENbHOW obnactm namaTtn. Takas opraHusauusi perMcTpoB
npMBOAUT K YMNPOLEHWNO MpoLeaypbl Oonpoca M HacTpovkum npeobpasoBaTtens, T.K.
No3BONISIeT CYMTbIBATb WM 3anucbiBaTb HEOOXoaAUMblE MapameTpbl OAHOW MOCLINKOW
Modbus RTU.
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E.1 O6wue cBegeHus

B3aumopernicteue c
YHUULNPOBAHHLIA TOKOBbLIN BbIXOAHOW curHan 4 — 20 MA, COBMELLEHHbIN C LMdPOBbLIM
KOAMPOBaHHbIM curHanom Ha 6a3e npotokona HART Revision 6.0 (BapuaHT UCMONHEHUSI
4/20 MA), ocyLLieCcTBNSAETCS B COOTBETCTBUM CO cneuundukaunsamm npotokona HART.

MpeobpaszoBatenb nogaepxmBaeT yHMBeEpCanbHble KomMmaHabl npotokona HART: O,
1,2,3,6-9, 12 — 20, 22 n pacnpocTpaHeHHble koMaHabl npoTokona HART: 33 — 38, 40,
42, 43, 45, 46, 51, 59, 71, 76, 79, 82, 83.

npeo6pasoBaTensamu,

NMPUNOXEHUE E

(o6s3aTenbHoe)

Mopspok paboTkbl ¢ npeobpa3oBaTtenem no npotokony HART

nMerLwmnmm aHarnoroBbIn

McnonbsyeMble B NnpeobpasosaTtene napameTpbl NprBeaeHsl B Tabnuvue E.1

Tabnuua E.1

Kopg HaunmeHo- OnucaHune napameTpa
napameTpa BaHue

0x81 VID WN3rotoButens ycTponctea

0x82 PID Tun ycTpoicTea

0x83 SN CepuiHbIA HOMEpP YCTPOMCTBA

0x84 PREANSW Yucno npeambyn B oTBETE

0x86 la ABapuiiHbIN TOK, MA

0x87 EP EQMHULBI n3MepeHun gaBneHuns

0x89 dt [MocTosiHHas BpemMeHn eMmndupoBaHns

Ox8A P BepxHuii npegen namepexHuin

0x8B P_ HwXHWUA npegen namepenni

0x8C P20 OaeneHue, cootBeTcTBYtOWEe 20 MA

0x8D P4 [aeneHue, cootBeTCTBYyIOLLEE 4 MA

Ox8E SHORTADR | KopoTkui agpec

Ox8F MODELOOP | Pexum TOKOBOM NeTnu

0x90 LOCK CraTyc 6noKupoBKM yCTpomncTea

0x91 ERR Kog owmnbkm

0x93 14 Tok, cooTBeTCTBYOWMIA 4 MA, MA

0x94 120 Tok, cooTBeTCcTBYOWMN 20 MA, MA

OxF5 P1 Maponb agMuHUCTpaTopa

[ononHutenbHo K

3awuTe

napameTpoB OT W3MEHEHWN, obecneynBaemon

npotokonom HART (BkntoueHvne GnokvMpoBku), Npeobpa3oBaTent MMeeT MnepeknodaTens
«Bnok.» (GnokMpoBka), a TaKke ypOBHM AOCTyna: nonb3oBaTeflb M agMUHUCTPaTop (CM.

E.4).

B cuctemy komaHg pobaBneHa komanga 182, mOCpencTBOM KOTOPOW BBOASTCA
KOMaHbl ynpasneHus (cMm. Tabnvuy E.2).
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Ta6bnuua E.2

# HasHauyeHue ®dopmaT coobLeHus
Beopg [aHHble B 3anpoce
182 | KomaHpg, Bant | Tun 3HayeHne | OnucaHne
ynpasneHus 0 u-8 - Koa komaHAbl ynpasnexHus
1 enum - He nmeet 3Ha4yeHus
2 enum - Kog eguvHuu uamepeHun napametpa
KOMaHAbl ynpaBneHus
3-6 float - 3HaveHMe napameTpa
[laHHble B OTBETE
Bant | Tun 3HayeHne | OnucaHue
0 u-8 - Koa komaHApbl ynpasnexHus
1 enum - Koa B 3anpoce
2 enum - Koa eguvHuy, namepeHuii napameTpa
KOMaHZbl yrnpaBreHus
3-6 float - 3HavyeHne napameTpa
Koabl owimnbok
Kop, OnuncaHve
1 HewunsBecTHbIN Kog, OLLINOKM
5 HeBepHoe KONMYeCTBO NPUHATLIX GanT
7 BknoyeHa 3awura ot 3anncu
O603Ha4YeHune
OnucaHue TMNa
TUNa gaHHbIX
u-8 Lienbin 8-mu pa3psiaHbIi 6€33HaKOBbIA TWN
Tun gna xpaHeHus 3Ha4YeHUn ¢ nnasawollen 3anaton (4 Garta B
float
dopmate IEEE 754)
enum Mepeuncnexne

Onwncanune KoMaHp ynpaBneHus komaHasl 182 npuseaeHo B Tabnuue E.2
Tabnuua E.2

Ko komangbl

Onucanwve napamMmeTpa KoMmaHabl KaﬂM6pOBKI/I

1 MopcTpoiika HWXKHero npegena naMepeHuii (aHanor kKomaHabl 82)
2 MopcTpoiika BepxHero npeaena uamepeHuin (aHanor komaHapl 82)
3 YcTtaHoBKa Hyns (aHanor komaHabl 43)
4 C6poc noacTponku (aHanor komaHabl 83)
222 BoccTtaHoBneHne HacTpoek npeobpasoBaTtensi, COXpaHEHHbIX MpU ero
aKkcnnyaraumm
223 CoxpaHeHne HacTpoek npeobpa3oBaTensi, YCTaHOBMEHHbIX MpU  €ero
aKkcnnyaraumm
224 BocctaHoBneHne HacTpoek npeobpasoBaTtensi, COXPaHEHHbIX  Ha
NpeanpuaATMN-U3roToBUTENE MNpUM  BbiMycke  npeobpasoBaTtensa  u3
npou3BOACTBa
230 Mepexon Ha ypoBeHb nonb3oBaTens
231 lMepexon Ha ypoBeHb agMUHUCTpaTopa
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MpeobpasoBaTtens Npu nogave nuTaHusi paboTaeT B aBTOMaTUY4ECKOM pexumMe B
COOTBETCTBMM C 3a4aHHbIMW HAacTpOeYHbIMWU MapameTpamu, HenpepbiBHO npeobpasyet
3HayeHne AaBneHns KOHTPONMpyemon cpefbl B BbIXOAHOW TOKOBLIA CUrHaI, NpUHUMaeT n
BbINONHAET KOMaHAbl No npotokony HART.

OcHoBHas paboTa c npeobpasoBaTefniem 3aknioyaeTcs B HACTPOWKE ero
napameTpoB. HacTpovika npeobpasoBaTtens ocyliecTenseTcs ¢ nomoLybo HART-mogema,
KoMnbloTepa u nporpammel «HacTtponka HART» Bepcumn He Hmxe 3.0.0. lMopknodeHune
HART-mogema Kk npeobpasoBaTento OCyLecTBNSeTca B COOTBeTCTBMM C 2.3.2 (CM.
pucyHok 5). MNogkntoyenne HART-Moaema K KOMMbIoTEPY OCYLLECTBNSAETCH B COOTBETCTBUM
C ero aKcnnyaTauMoHHOW AOKyMeHTaLmnen.

Hanee onucbiBaeTcs nopsdok paboTel € npeobpasoBatenem C  MOMOLLbIO
nporpammbl «Hactponka HART»

E.2 KOHTposnb M3mepsieMOro AaBrfieHUsi C NOMOLbIO Nporpammbl «HacTpoika
HART»

Mocne nogkntoveHns HART-mMogema k npeobpasoBaTento U KOMMbIOTEPY 3anycTuTe
Ha komnbloTepe nporpammy «HacTtponka HART» (hart.exe). Mpu 3TOoM OTKpPOETCs OKHO
nporpamMmmbl (CM. pucyHok E.1)

2 Hacpoiica HART

Yerpoicteo MMogenouesme Cnpaexa
&
N

Napamarpel || Kanktposta

MapanaTp SHaqeHHE
K04 NPORIEQAATENA
THIT NpKopa

BEPO4A MpoTOKanS
BEM04A KOMEHA MOnGopa
EEpCAR Mporpan
Eepoaa oy ned
OHEHUECEHA HHTERdEHRC
32BCACKDA HOHER
Monkent agpec
KopaTiaai aapac

Aara

Tar

ONHCEHAS

SaneTEn

B OO0O0O

PucyHok E.1
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Beibepute B nporpamme COM-nopT, k koTopoMy nogknoveH HART-mogem. [ns
3TOro:

- BbibepuTe NyHKT MeHlo «[loakntoyeHune -> Hactpovika COM-nopTta» (CM. pUCYHOK
E.2);

& Hacrposina HART)

verpodcTea JIL Crnpaeka

SPAMETPEI | KarMBpOEKa

PucyHok E.2

- BO BCnblBatLlem okHe «Hactporika COM-nopta» (cm. pucyHok E.3) BbiGepute
cootBeTcTBytowmni COM-nopr;

Hacrpohka COM-nopra |E

COME Q

PucyHok E.3
- nocne Bbibopa 3akponte okHo «HacTtporika COM-nopTa» (cM. pucyHok E.4).

PucyHok E.4

BbinonHute nomck nogknto4eHHoro npeobpasosartens. [Ana atoro BelbepuTe NyHKT
MEHI0 «YCTPOWCTBO-> HalTn ycTpoicTBO» (CM. pucyHOK E.5) nunn Haxmute knasuwy F3.

& Hacipofka HART

CHHTATE NApaMETPLI
U 3anmcaTe NEpamMsTRel F4
' JAMYITHTE/OCTSHOEMTE KanMGPOBKY F5
'.t'r. Pa3PELLMTE,38NPETHTE HIMEHEHHE METDONDMHYECKH: NapaMeTpos  FS

PucyHok E.5

Bo Bpems noucka npeobpasoBatensa oTkpoeTcs okHO «O6bmeH no HART» (cwm.
pucyHok E.6)

06me v no HART,

HAATE, EBINDNHAETCR NOMCK YOTROACTE ..

( ]

OTMEHA

PucyHok E.6
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Mo okoH4yaHuio noucka Bo Bkrnagke «CBegeHusi o6 ycTponcTBe» OTOGpassiTes
AaHHble HangeHHoro npeobpasoBatens, a B MHMOPMALMOHHOM Mone nporpaMmbl,
Haxo4sLLEeMCS BHU3Y OKHa NporpaMMbl, 0TobpassiTca coobLLeHMs: «YCTPONCTBO HanaeHOy,

«[NapameTpbl YCMELHO CYMTaHbI» (CM. pUCyHOK E.7).

& Hactpoiica HART

&

¥copoiictao  Mogenouesne Cnpaeka

C

>
) A

BapaoA komang, monbopa
BepoiA mporpanet
BeporA magynoi
DHIMHETRRA AnTepderic
Janoackoi HoHep
MonreiF agpec
KopaTradi aapes

Aara

T

nnceR

JaneTEn

—ty
CeeagEHI 06 YITPORETER | Mapamotpel | HankEpaoca
MEDEHeTn SHIYEHHE
Ko nponaeoapTena &0
Thn nprficpa 40
BapoiA mpoTokona

HART Rerision &
L

L

o

Bell 202 Curent:
L

3c2600000b

o

LL.07. 2018

SEMSFD-HART
"HNFF SERSCOR" LTD

10,09, 2018 02: 15:50 - WoTpoicTEa HaAnaH,
0,09 20 B 05 1554 - [S0ameTpkl YINELHD CUMTEH=

| KOHGHrYDEUMA VEMeHeRa

Ooo=EO

PucyHok E.7

Meperigute BO BkNnagky «MapameTtpbl» (cM. pucyHok E.8).

& Hacporka HART

Yeopoicmo Mogurmwuenne Cnpasca

Qw“d’ 2 RD

CEEAeHHA of yTpodcTES nﬁDaTeTDb' Kambpoeta

HazgaHWz Id

WM3MEpPAEMBIE NAPAMETPbI

PucyHok E.8
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BbibeprTe NyHKT MeH0 nporpammbl  «YCTPOWCTBO -> 3anycTUTb/OCTaHOBUTL
KanmbpoBky» (cM. pucyHok E.9) unu Haxxmute knasuwy F5.

& Hactponrka HART

Ycrpoiicteo | Mogemovuerme Cnpasra

Q Haimm ycrpeiicrse F3
CurTaTb NapameTpol F2

“  JammcaTe napamerpel F4

|_J Jany cTiTy/ oCTaHOBNTE KannbpoBKy F5 QJ

Fi Paspeunmu/sanp poncrmectiocmapaneTpos Fi

1 CopanimL/BoccTaroBuTs KoHGHrypaLy )

PucyHok E.9

Mocne atoro nporpamma  «Hactponmka HART»  6ygetr  onpawwvsatb
npeobpasoBatens no npoTtokony HART w©n BbiBOAUTb UM3MepseMoe [JaBreHne B
COOTBETCTBYIOLLENW CTpoke pasgena «M3mepsiemble napameTpbl» BO  BKNagke
«MapameTpbl» (cM. pucyHok E.10).

& Hactpokika HART

Yorpoitcmsoe Moawnrovenne Cnpasea

Q0§ * AN

CE=aeHua ofi KCTROACTEE | MapareTDsl | KankEposra

Hazparine Oficonave,., | Kognopawe..  3nadsne EAHHHUE HIFeoEsHH

MaMepAEMBIE NAPAMETPRL
L] Aaererne P 00 0,015+ Mz
[ Brroannd Towid-20) [ [} 3,8975 it
[ MpousnT ot Ananazona Toa (4-20) o 02 -0,0154 T
[ Temzpatypa T 03 36009 e

PucyHok E.10

Ons 3aBepleHns paboTbl BbIGEPUTE MYHKT MEHIO Nporpammbl «YCTPOUCTBO ->
3anycTuTb/oCTaHOBUTL KanMbpoBKy» (CM. pucyHok E.9) nnu Haxmute knasuwy F5. 3atem
3aKpoWTE OKHO NPOrpammbi.

E.3 MMpocmoTp, M3MeHeHMe MnapamMeTpoB MnpeobpasoBaTensi C MNOMOLbLIO
nporpammbl «Hactpomnka HART»

[ns npocmoTpa Tekywmx napaMeTpoB npeobpasoBaTens B COOTBeTCTBMM C E.2
3anyctute nporpammy «Hactpovika HART», Beibepute COM-nopT, K KOTOPOMY NOAKITHOYEH
HART-ModeM, BbINONHWTE MOWCK MOAKMIOYEHHOro npeobpasoBaTtens W nepengnte BO
Bknagky «lMapameTpbi».

3atem cuuTanTe TekywMe napameTpbl npeobpasoBaTens, Ans Yero BblbepuTe
NYHKT MEHI0 «YCTPOMCTBO -> cuuTaTb napameTpbi» (CM. pucyHok E.11) unu HaxmuTte
Knasuwy F2.

& Hacporka HART
Rimpn g [odknodeHks  Cnpass<a

Q HafiTH yCTpoRcTED F3

' 3anMcaTte NapamMeTpel F4
L 3anyCTHTEfOCT SHOBHTE KanMOpoERYy F5
H PaspewmTE{3aNDeTHTE H3MEHEHME METRONOHUSCKHY, NADAMETROE B

PucyHok E.11
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Bo Bpemsi cuntbiBaHMs oTKpoeTcst okHO «OBmeH no HART» (cM. pucyHok E.12).

00meH no HART

H.AWTE, BBININHAETCA YTEHHE NAPAHETROE. . .

( )

PucyHok E.12

Mocne cunTbiBaHMA OKHO 3akpoeTcs, BO Bkragke «[lapameTpbl» oTobpasdTcs
TeKylye CcuuTaHHble napameTpbl npeobpas3oBaTtens, a B WHHOPMALMOHHOM More
nporpammMbl, HaxoAsilLEeMCs BHM3y OKHa Mporpammbl, 0ToBpasutcs  cooblueHue
«MapameTpbl YCMELLUHO CHUTaHbI».

B pasgene «OcHoBHble HacTpavBaeMble napameTpbl» Bknagku «lMapameTpbi»
pacnorioXeHbl OCHOBHblE HacTpavBaeMble NapameTpbl npeoGpasoBaTens (CM. PUCYHOK
E.13).

0o HACT] TOBI
] Aaeneqme, cooTeeToTEVHIWES 4 MO P4 Dxed 0,0000 kMa
] Aaeneqme, cooTeeToTEVHIWER 20 MA Pz0 i 600,0000 kMa
L] Tok B nMekK, conTBETCTE MWK 4 MA I4 093 4,0000 i
] Tok & mMHkK, cooTEETCTEYHOWKMA 20 1A 120 094 20,0000 i
] NocrosHras spemzHi aemndnpoaHa dt 0x89 0,0000 3
] Eartmuel nameperii - 087 KNa

PucyHok E.13

MapameTpbl: «[aBnexune, cooteetcTBylowlee 4 MA» (P4) un «[asnenuve,
cootBeTcTBylowee 20 MA» (P20) npegHasHayeHbl [AnNA  YCTAHOBKW  OABMEHUN,
COOTBETCTBYHOLUNX MpeaesibHbIM 3HaYeHMAM BbIXOLHOrO TOKOBOro curHana 4 mA n 20 mA
COOTBETCTBEHHO. YCTaHOBKY [aHHbIX MNapameTpoB Heobxogumo nNpoBOAWTL B
cooTBeTcTBMM C E.8.

MapameTpbl: «Tok B nuHuM, cootBeTcTByOWMA 4 MA» (I14) n «Tok B NUHWMK,
cooTBeTcTBytowmii 20 MA» (120) npegHasHayeHbl Ans NOACTPOMKM BbIXOAHOTO TOKOBOMO
curHana. YCTaHOBKY JaHHbIX NapamMeTpoB Heo6xoanmo NpoBOAMTL B COOTBETCTBUM C E.7.

MapameTp «[llocTosiHHaA BpemeHu pgemnduposaHusa» (dt) npegHasHaveH Ans
BKITHOYEHMSA DYHKLUUKM AemndupoBaHns (yCpeaHeHus ) nokasaHuni usmepeHunin. [Npuv Beinycke
M3 npomusBoacTBa  npeobpasoBaTenb  HACTPOEH C  OTKIIOYEHHOW  dpyHKumen
JemMndupoBaHNs  MNOKa3aHWM  U3MEepeHW, Npu  STOM  MOCTOSIHHAs  BpeMeHwu
AemndupoBaHns yctaHasnueaeTca pasHon 0. [nsa BKkAYeHUS YHKUMKM AeMndrpoBaHns
nokasaHui U3MepeHuin HeobXxoOMMO BBECTM  3HAYeHMEe MOCTOSIHHOW  BpEeMEHM
aemndguposanus dt B guanasoHe ot 0,25 go 32 c.

Ons u3aMeHeHMs 3HayYeHUst BpeMeHU AemMndumpoBaHus (ycpeoHeHUsl) BbIMOSHUTE
criegyolime AencTBUs:

- WénkHnTe oBa pasa NeBow KHOMKOW MbIWK HA CTPOKE C Haanucbio «lMocTosiHHAsNA
BpeMeHu geMndmpoBaHusa» (cM. pucyHok E.14).

_ Do HACTp paMeTpbl

|:| [aEneHHe, coOTEETCTEVHIWES 4 MA P4 O:xad 0,0000 kMa
[ faenenme, conTeeTcTEmowEs 20 MY ] O GO0, 0000 Kz
D ToK & NHHKK, CODTESTCTEYHILMA 4 0 I4 D2 <,0000 M
D TOK 5 NHHMK, COOTESTCTEYOWFA 20 mé& Iz0 O34 20,0000 M
[l NocTo0ARHAR BREMEHH ABMNEHPDEEHMA 0oo0

] EamHiue mzvepermi - 0x37 kM=

PucyHok E.14
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- lMpn atom BCNNbIBET AnManoroBoe OKHO «YCTaHoBKa napameTpa». B none
«3Ha4eHne» gaHHOro okHa BBeauTe TpebyemMoe 3Ha4yeHMe BpeMeHWU AeMndupoBaHus, a
3ateM HaxmMmuTe kHomky «OK» (cMm. pucyHok E.15).

Veranopra napameTpa

NapaveTp

Koga napanetpa SHIHEHHE

0,5

PucyHok E.15

- Mocne atoro Bo Bknagke «MapameTpbl» crneBa OT CTPOKM C HaAMUCbio
«[MocTosiHHas BpeMeHV  OeMndUpoBaHUsI» ycTaHoBUTCS  chnar  (ranouka),
CBMOETENLCTBYOWMI 06 M3MEHEHUW NapaMeTpa (CM. pUcyHok E.16).

|: TOK B MAHAH, CODTEBETCTEYHOWME 20 mA 120 0x94 20,0000 MA
|Z MocToAHHAA BpEMEHH LeMndHposaHisa dt 0x89
[] Eanmaues mameperid - 087

PucyHok E.16

[nsa coxpaHeHuns n3meHeHun B namsatu npeobpasoBaTtens BblbepuTe NyHKT MEHI0
«YcTponcTeo->3anncaTtb napameTpbl» (CM. pucyHok E.17) nnu Haxxmute knasuwy F4.

& Hacrpofka HART

=l Mogsnidene  CNpaska

Q Haliti yeTpoficTea F3
CHRTATE NapansTpEl

$ 3anucae napanetpel

JAMYCTHTE|OCTEHOBHTE KanHBpoEKy 3

H PaspeiwHTE/3aNDETHTE HIMEHEHHE METPONOrHYECK: NapaMeTpoE  F3

PucyHok E.17

Bo Bpems 3anucu otkpoetcsa okHO «ObmeH no HART» (cm. pucyHok E.12). Mocne
3anMcK OKHO 3aKpoeTcs, BO Bknagke «[llapameTtpbi» dnar cnesa OT CTPOKM C HaAnucbio
«MocTosHHas BpemeHu AemndupoBaHns» cbpocuTcs, MU B WMHAPOPMALMOHHOM More
nporpaMMbl, HaxoAdWeMCs BHM3Yy OKHa MporpaMmbl, 0TO6pasuTcs  cooblieHne
«[MapameTpbl yCMeLwHO 3anmcaHbly.

MpumevaHue — CoxpaHeHne NapaMeTpoB BO3MOXHO TOMbKO Npu paboTte ¢ ypoBHEM
JocTyna agMMHUCTPATOP W OTKIIOYEHHbIX ONOKMPOBKax W3MEHEHUW HaCTPOEYHbIX
napameTpos (cm. E.4).

MapameTtp «EauHuubl namepenuin» (EP) npegHasHayeH Onsg yCTaHOBKM €4MHWULL
M3MEepeHUn [aOaBneHus KOoHTpornuvpyemon cpefbl. [lpu  BbiNycke w3 NpPOM3BOACTBA
npeobpasoBaTtenb HacTPOEH, B 3aBMCMMOCTM OT BapwaHTa WCMOMHEHWS, Ha U3MepeHue
faeneHus B kMa wnu MlMa (eanHWubl M3MepeHWn YykasaHbl B YCMOBHOM 00603HaveHuu
npeobpasoBaTens). YcTaHOBKa eAuHULbBI M3MEPEHWUIn AaBNeHNs KOHTPONMPYyeMoW cpeapl
OCYLLECTBNSAETCS aHanorMyHo yCcTaHOBKE NOCTOSAHHON BPEMEHW AeMNUpOBaHus.

B pasgene «CneumanbHble napameTpbl» Bknagku «[lapameTpbl» pacrnonoxeH
napameTtp «ABapuiHbIA TOK» (1a), NpeaHa3HaYeHHbI ANS YCTaHOBKM 3HAYEHUS BbIXOLHOTO
Toka npeobpasoBaTens B Criydae BO3HUKHOBEHWS HEWUCMpaBHOCTU (CM. pucyHok E.18).
YcTaHOBKa aBapuUMHOIO TOKa OCYLIECTBMSETCA aHanorM4yHO YCTaHOBKE MOCTOAHHOM
BpeMeHu aemnrpoBaHus.
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_ CneuMansHeIe NapaMeTpbl

E3PHHHEIN TOK a at 1 M,
] AsapmiHi I 0:86 24,0000 A
1 Tun yetpoiicTea - 052 40

_ MapaMeTpul ¥NPasneHHA ADCTYNOM

] CTaTyc BNoKMpOBRK YCTRORCTES - 0x90 paztnoKnposa. .

T Napone aaMuicToaTons P1 0zf5 bk

__NMapameTpel HacTpoiac HART

] Yuena npeamtyn B oTseT: - 0z84 5
T Kopomkwid aapec - OB o
] Pawnm ToraBcH NaTin - 0=3F ERAHHEH

Mudoprayua ob ycTpoiicTee

] Cepmiiieii Honen voTRoitTES - 0:83 1

:l MzraToenTans yeTpoicTea - 01 &0

] Bepxrnd npeasn nsmenemi P~ Ozda 600, 0000 KMa
] HuHwi npeaen 1EMepeHi P_ Oxab 0,0000 KMa
] Hokep BEpcHM NparpEtiel - 0zfz ASE1

_| Unbposoi naeHTndwcatop nparpane - 0:f3 CIDEIFSE

PucyHok E.18

B pasgene «lMapameTtpbl HacTponkn HART» Bknagku «lMapameTpbl» pacnonoXeHbl
cnegylowme napameTpbl (CM. pUcyHok E.18):

- «Yucno npeambyn B oTBeTe», NMpegHa3HayeHHbI ANS yCTaHOBKM Konm4yecTsa
npeambyn B oTBeTe npu pabote no npotokony HART;

- «KopoTkuin agpec», npegHa3HavyeHHbIM ANS YCTaHOBKW KOPOTKOro agpeca B cetu
HART,;

- «PexxuMm ToKOBOW MeTnu», npefHasHa4yeHHbIN ANS BKNIOYEHUS UMM OTKYEeHUs
BbIXOAHOIO TOKOBOrO CMrHarna npeobpasoBaTensi.

MpumeyaHue — lMpu OTKMOYEHHOM BbIXOAHOM TOKOBOM CurHane npeobpasoBaTernb
ycTaHaBnuBaeT TOK 4 MA.

YcrtaHoBka napameTpoB  HacTpovikm HART  OCyllecTBNSeTcs  aHanornyHo
YyCTaHOBKE MOCTOSIHHOWM BpeMeHn AeMnunpoBaHuns.

B pasgene «MHdopmauma o6 yctponctee» Bknagku «llapameTpbl» pacrnonoXeHbl
cnegyowime napaMmeTpbl (CM. pycyHok E.18):

- «CepuiiHbli HOMEp YCTPONCTBa;

- «BepxHuit npeaen uamepeHuiny (P);

- «HwxHWIA Nnpegen namepennny (P_);

- «Homep Bepcuu nporpammbiy.

[aHHble napameTpbl yCTaHaBNMBAKOTCS MPW NPOU3BOACTBE nNpeobpasoBartens Ha
NpeanpuATUN-N3roToBUTENE M AOCTYMNHbI TONBKO ANS MPOCMOTPA.

E.4 BnokupoBka W3MEHEHMA HACTpPOeYHbIX MapaMeTpoB, YynpaBrieHue
AOCTYNOM ¢ nomoulbio nporpammbl «Hactponka HART»

MpeobpasoBaTenb MMeeT 3allMTy MapaMeTpoB OT W3MEHeHW (6nOoKUpPOBKY),
obecneymBaemyo NPOTOKOSIOM HART. YnpaeneHue OaHHOM OnoKNpoBKOK
ocyllecTBnsieTcss C  MnomMolwb  napameTpa «Crtatyc OGNOKMPOBKM  YCTPOMCTBay,
pacnonoxeHHoro B pasgene «[llapameTpbl ynpaBneHWss OOCTYNoOM»  BKMagKu
«MapameTpbi» Nnporpammbl «HacTponka HART» (cm. pucyHok E.18).

MapameTpy «CTtaTtyc 6NOKMPOBKN YCTPOMCTBA» MOXHO YCTAHOBUTbL 3HAYEHUE:

- «pa3bnoKkMpoBaHO» AN OTKIOYEHMS 3alnThl NapaMeTpoB OT N3SMEHEHWUI;

- «3abroKNpPOBaHOY» A1 BKITIOUYEHMS 3aLLMThl MAapamMeTpoB OT U3MEHEHUNA;

- «BPEMEHHO 3abNOKMpPOBaHO» ANsi BPEMEHHOrO BKMHYEHWUS 3aluThl NapamMeTpoB
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OT MW3MEHeHWA [0 MOMEeHTa  OTkMoveHuss  (cbpoca) HanpskeHust  NUTaHUs
npeobpasoBaTens.

YcrtaHoBka napameTpa «CtaTyc OnoOKMpPOBKM YCTPOWCTBa»  OCYLUECTBNSETCA
aHanormyHo yCcTaHOBKe OCTalbHbIX HacTpavBaeMbiX napameTpoB npeobpasosaTens (CM.
E.3).

MpumeyaHue — iameHnTe napameTp «CTaTyc 6rOKMPOBKM yCTPOMCTBa» BO3MOXHO
TOoNbko npu paboTe € ypoBHEM AOCTyna agMWHUCTPaTOP U OTKNIOYEHHOW GrokMpoBke
M3MEHEHNIN HaCTPOEYHbIX NapameTpoB (CM. aanee).

OononHutensHo  k  6GnokupoBke, obecneuvBaeMon  NPOTOKOMIOM HART,
npeobpasoBaTens wumeeT nepeknoyvatens «bnok.» (bnokuposka). [lepekntoyartens
pacnosnoXeH psAOM C KIEMMHbIM  32XUMOM, MpPeAHa3HayYeHHbIM Ans  MOAKMNI0YEHUs
BHeLWHUX uenen (cMm. pucyHok 1). Ecnu nepeknioyatens «bnok.» HaxoauTca B NONOXeHUU
«Bkn.» (BKMIOYEHO), TO 3anpellaeTcs M3MEHeHVWe BCeX HacTpoek npeobpasosarens,
KOMaHAbl  U3MEHeHuss HacTpoek mnpeobpasoBaTteneM He  BbiNonHawTCA.  Ecnum
nepekntoyvaTens «bnok.» Haxogutcs B nonoxeHnn «OTkMN.» (OTKMNIOYEHO), TO U3MEHEHWEe
HaCTpoeK pa3peLleHo.

JononHnTenbHO K BblleykasaHHbIM OnokvpoBkam Ans 3awMTbl napameTpoB OT
HECaHKLUMOHMPOBAHHbIX  M3MEeHeHWn npeobpasoBaTenb WMeeT YpPOBHM  JOCTyna:
nonb3oBaTenb U agMUHUCTPaTop.

Mpn paboTe c ypoBHeM [ocTyna nonb3oBaTefb BO3MOXEH TOMIbKO MPOCMOTP
HaCTPOEeYHbIX NapaMeTpoB.

Mpn paboTte c ypoBHEM pAocTyna agMWHUCTPATOpP BO3MOXHbI MNPOCMOTP M
M3MEHEHMEe HaCTPOEeYHbIX MapaMeTpoB. YPOBEHb AOCTyna agMuHUCTpaTop 3aluuLEH
naponem.

Mepexon Ha paboTy C ypoBHEM p[AoOCTyna aAMUHUCTPATOP OCYLLIEeCTBRSEeTCs
cnegyrowmm obpasom:

- Bblbepute nNyHKT MeHIO «YCTpoWCTBO->Pa3pelumnTb/3anpetutb  U3MEHEHNS
METPOIOrMYecKMX napameTpoB» (CM. pucyHok E.19) nnm HaxmuTe knasuwy F8. lMocne
3TOro OTKPOETCS AMarioroBoe OKHO «YnpaBneHue JOCTYMoMY.

& HacTpokika HART

WETPOACTED | MoAKMHOYEHHE  CnpaBsa

Q HaiTn yerpofcTen F3
CHMTATE NEpaMETkl Fz
ZanMcaTe NapaMeTpEl F4
SaNYCTHTS/OCTAHOEM TS KanHERoBky F5

k7 FaspelHTof3anpeTHTE HAMSHEHHE HETPONOrHHERH: NapareTpon FE QJ

. CoxpaHMTE/BOCCTaHOEATE KOHDMMYPALHI Fa

PucyHok E.19

- B okHe «YnpasneHune poctynom» yctaHoBuTe dnar «Paspewwntb nameHeHue
MeTpornormdeckux napameTpoBy», B none «[laponb» BBeguTe TeKyWUNn naporsb
agMuMHUCTpaTopa, a 3aTeM HaXMUTE Ha KHOMKY «BbInonHuTb» (CM. pucyHok E.20).

Mpumeyanue - MNMpu BbiNycke npeobpasoBaTens 3 Npon3BoACcTBa YyCTaHaBNMBaETCs
naponbe agmuHucTpatopa 1234. lMNpu askcnnyatauum npeobpasoBaTens naposib MOXET
ObITb N3MEHEH.
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YnpapnaeHHe OocTynom

Q FANDETHTE HEHNEHEHHE METDONOMHYECKHX NANaMETROR

(5) PaspewuTL HIHEHEHHS METPONOTHHECKHY NEPaMETROR

Mapone
1234 BblnonHt_th

PucyHok E.20

BosspaTt k paboTe C ypoBHeM [ocTyna nofb3oBaTeNb OCYLECTBAAETCH
cnegyoLmm obpasom:

- Bblbepute nNyHKT MeHIO «YCTpoMCTBO->Pa3pelumnTb/3anpetutb  U3MEHEHNS
MEeTpOonorMyecknx napameTpoB» (cMm. pucyHok E.19) wnu nHaxmute knasuwy F8. Nocne
3TOro OTKPOETCH AManoroBoe OKHO «YnpaBneHne AOCTYMOMY.

- B okHe «YnpaBneHue AoCTynom» ycTaHoBuTe dnar «3anpeTntb U3MeHeHue
METPOSIOrMYECKNX NapameTpoB», 3aTeM HaXMUTE Ha KHOMKY «BbIMonHWTb» (CM. pUCyHOK
E.21).

Ynpaeie nue A0CTYNOM

(%) 3aNPETHTE HIMEHEHHE METPONOTHUECKHY NAPAMETIOE

() PaspewHTE HINEHEHHE HETPONOTHHECKH: NApaHeTPOD

EEMonHTE N ]

PucyHok E.21

BosspaTt k paboTe C ypoBHemM AOCTyna MNomnb3oBaTenb TakkKe OCYLeCTBRSETCs
nocne cbpoca HanpspkeHWsa NUTaHWsa npeobpasoBaTens.

[ns npocmoTpa, YCTaHOBKM Mapons aaMWHWCTpaTopa WCMOoNb3yeTcs napameTp
«Maponb agmuHncTpaTtopa» (P1), pacnonoxeHHbln B pasgene «llapameTpbl ynpaBneHus
poctynom» Bknagku «MapameTpbl» (CM. pucyHok E.18).

YcraHoBka napameTtpa «[llaponb agmuHuctpatopa» (P1l) ocylecTBnsercs
aHanormyHo ycTaHoBKe OCTalbHblX HacTpavMBaeMbiX nMapameTpoB npeobpasoBaTens (CM.
E.3).

MpumeyvaHns

1 MpocmoTpeTb napameTp «lMaponb agmuHucTpaTopa» (P1) BO3MOXHO TONBKO Mpu
paboTe ¢ ypoBHEM AOCTyNa agMMHUCTpaTop.

2 NameHnTb napameTp «[llaponb agMuHucTtpatopa» (P1l) BO3MOXHO TONbKO Mpu
paboTe C ypoBHEM AOCTyna afMMUHUACTPATOP W OTKIOYEHHbIX GNOKMPOBKaX M3MEHEHWN
HacTpOeYHbIX NapamMeTpoB.

Mapone agMuHUCTpaTopa MOXHO CcOpocuTb, ycTaHOBMB napameTtpy «[laponb
agmuHnctpaTtopa» (P1) HyneBoe 3HadeHue. Nocne cbpoca naponb He Hago BBOAWTH B
OKHe «YnpaBrneHue [OCTynoM» npu nepexoge Ha paboTy € ypoBHEM [ocTyna
agMUHMCTPaTop.
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E.5 CoxpaHeHue, BOCCTaHOBNeHUE HACTPoOeK npeobpa3oBaTtenisi C NOMOLUbIO
nporpammbl «Hactponka HART»

CoxpaHeHre HacTpoek npeobpasoBaTtens, YCTaHOBMEHHbIX MPU ero akcnnyarauuu,
OCyLLEeCTBNSIETCS crnegylowmum obpasom:

- BbibepuTe MyHKT MeHI0 nporpammbl «YCTponcTBo -> CoxpaHuTb/BoccTaHoBUTH
KOHMrypaumio» unu Haxmmre knasuwy F9 (cMm. pucyHok E.22).

** Hactporna HART
YCTPORCTED | MOARNHHEHHE CNpasks
HafTh yeTpodicTED F3
CoMTaTE NapaMeTpel F2
" 3aMcaTE NapareTbl F4
SETYCTHTEOCTEHOBMTE KanHEpOBKy F5
i PEDEWMTE3EMPETHTE HEMEHEHHE METDONOTHHECK: NapaMeTpee FS
COxpaHATE/BOCCT SHOBHTE KOHDMT Y EaLKID N F9
Tk B MHHAKW, COOTEBETCTEYHOWAMA 20 i o

PucyHok E.22

- Bo BcnnbiBalowem okHe «CoxpaHeHne/BoccTaHoBneHWe —KoHdMrypaumm»
BblbepuTe «CoxpaHuTb KOHUrypaumio Nonb3oBaTens» U HaXKMUTE KHOMKY «BbInonHWUTb»
(cm. pucyHok E.23).

Coxpane HHe /BoccTaHOEAE HHE HOHMIYPaLHK E|

(IBOCCTAHOBHTS KOHGHIYDALHK Nonb30ESTENA
(I BOCCTAHOBHTS KOHGHIYDALHKD MPOHSE0 AHTENA

(’) COXDAHHTE KOHBHMYDALMK NONES0EATENA

[ BENOMHHTE b I

PucyHok E.23

Ecnv no kakum-nmbo npuyMHam HacTpoWku ObiMM M3MeHeHbl, U Heobxoanmo
BOCCTaHOBWTb COXPaHEHHble paHee HacTPOWKW, TO 3TO OCYLUECTBNSETCA CneayloLwmum
obpasom:

- BbiGepuTe nyHKT MeHI0 nporpammbl «YCTponcTBo -> CoxpaHuTb/BoccTaHOBUTL
KOHMrypaumio» unun Haxmmre knasuwy F9 (cm. pucyHok E.21).

- Bo BcnnbiBaowem okHe «CoxpaHeHme/BoccTaHoBneHue KoHdurypauum»
BblbepuTe «BoccTaHoBUTL  KOHMMWrypaumio  nonb3oBaTens» W HaXMUTE  KHOMKY
«BbInonHnTb» (CM. pucyHok E.24).

CoxpaHeHHe/BoccTaHoBAE HHE HOHAMIYPAUHH [g|

(%) BoCcTaHOBMTE KOHGHMYRaUHID NONEI0BATENS
() BOCCTAHOBHTE KOHGHMYRALHID NPOH3S0AHTENA

() CopaHHTE KOHGMMYPALAHD NONE30BaTENA

I EbInanHmre s, I

PucyHok E.24

Ecnn Heobxoaumo BOCCTaHOBWUTL HAaCTPOMKM NpeobpasoBaTtensi, COXpaHEHHble Ha
npeanpuATMK-M3roToBUTENE NpPW BbiNycke npeobpasoBaTensd M3 npousBOACTBa, TO 3TO
ocylLecTBseTcs cneayowmm obpasom:

- BbibepuTe MyHKT MeHI0 nporpammbl «YCTponcTBo -> CoxpaHuTb/BoccTaHoBUTH
KOHMrypaumio» unn Haxmmre knasuwy F9 (cm. pucyHok E.21).
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- Bo BcnnbiBalowem okHe «CoxpaHeHue/BoccTaHoBRNEHWe KOHUrypaummy»
BblbepuTe «BoCCTaHOBUTL  KOHGUrypauuio MNPOM3BOAMUTENSI» W HaXMUTE  KHOMKY
«BbInonHntb» (cM. pucyHok E.25).

Coxpane Hre [BoccTanopne HHe KOHUIypauHM g|

() BOCETEHOEHTE KOHBHMYDALHM NOAE3IBATENA
(3) BOCETEHOEHTE KOHBHMYDALHHS NPOHEEDAHTENA

0 COXPAHHTE KOHEHMYDALMH NONE30EATENA

I BbMNOnHKTE rs I

PucyHok E.25

CoxpaHeHune, BOCCTaHOBIIEHWE HACTPOEK Npeobpa3oBaTensi BO3MOXHbI TOMNBLKO Mpu
rnepexofe B PEXUM C YPOBHEM [OCTyrna agMWHUCTPATOP W OTKIHOYEHHbIX GrOKMpOBKax
U3MEHEHWI HacTPOeYHbIX NapaMeTpoB (cM. E.4).

E.6 Toactpoika AuMana3oHa M3MepPEeHWN, yCcTaHOBKA Hynsi C MOMOLLbIO
nporpammbl «HacTponka HART»

MopcTpoiika onanasoHa M3MepeHuii, yCTaHOBKa Hyns MOXeT noTpeboBaTbcs Ans
KOMMeHcauun BpeMEHHbIX yXodoB npeobpasoBaTtens, ero YyBCTBUTENbHOMO 3dnemMeHTa
(TeH3onpeobpasoBatens).

Mpu nogcTponke ananaszoHa M3MepeHnn NOACTPanBaKOTCA HWKHUIA U(MNK) BEPXHUIA
npegenbsl U3MepPEHUA.

Mpn ycTaHOBKE HynNs KOMMEHCUMPYEeTCs CMelleHWe [AuanasoHa W3MepeHuin
OTHOCMTENbLHO HYNEBOro N36bITOYHOrO (aTMOCKHEPHOro) AaBMNEHNUS.

Ons ocylwecTBneHns NoaCTPOMKM AvMana3oHa U3MEPEHUI BbIMOMNHWTE criegyowne
JencTBus:

- Nepengute Bo Bknagky «Kanubposka» nporpammbl «HacTtponka HART» (cm.
pucyHok E.26).

& Hactpoika HART

¥erpofcToo Moaknioders  Cnpaoka

CeeAetHA of yorpoRcTee | MapameTpl | KanMBposka
YTEHHE MEPEMEHHEI:

AaenaHue - m MMa

PucyHok E.26

- BbibepuTe nNyHKT MeHH nporpammbl «YCTPOWCTBO -> 3anyCTUTb/OCTAHOBUTb
KanubpoBky» (cM. pucyHok E.9) unu Haxmute knasuwy F5. Mocne atoro nporpamma
«Hactpoiika HART» OygeT onpawwuBaTb npeobpasoBaTens Mo npotokony HART wu
BbIBOAUTb MapamMeTpbl B COOTBETCTBYHOLLUMX CTPOKAX 30HbI «YTeHne nepeMeHHbIX» BKMaaku
«Kanunbpoekay.

- [Ina noacCTpoOViKM HWXHEro npegena M3MepeHu nopanTe Ha npeobpasoBaTtenb
AaBrneHne, COOTBETCTBYIOLLEE HWKHeMy npedeny uamepeHun. [pu HeobxoammocTu
JonyckaeTca nojaBaTb [aBrieHMe, OTNMYaloLlleecs OT HWKHEro npegena u3mMepeHui He
6ornee yem Ha 15 % OT guanasoHa M3MepPEHWIA.

- Mo wu3mepeHHOMy npeobpa3oBaTeneM [AaBfeHWUo, OTobpaxaemMoMy B 30HE
«YTeHne nepemeHHbIxX», ybeauTech, YTO MoAAHHOE [AaBlEHWE YCTaHOBUIOCH. 3aTem B
30He «[loacTpoiika nepBUYHOM MepemeHHon» Bknagkum «KanmbpoBka» B none,
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pacrnonoXeHHOM crpaBa OT KHOMKM «YCTaHOBWUTb HWXKHIOW KanUGPOBOYHYIO TOUKYY,
yKaXuTe BenuYMHy NoJaHHOro AABMEHUS Y HAXMUTE AaHHYH KHOMKY (CM. pucyHok E.27).
Ecnv nopgaHHoe [aBrneHuMe paBHO HWXHEMY TMpeaeny W3MepeHuWid, To [JomnyckaeTcs
yCTaHaBnu1BaTb HyleBOE 3HAYEHWNE HUXKHEW KanMGPOBOYHOM TOYUKM.

Mo ACTPORKE NEPEM-HOR NEpEMEHHOR

YETEHODHTE HHKHIOM KanHBPODOHHYID ToqkyY [ D| kMa

YCTAHOBHTE BEXHIHD KBHHSDDBDHHYD TOYKY ] - KMa

I
[
[ P ]
[

CAROCHTE MOACTROFY ]

PucyHok E.27

- Tlocne BbINOMHEHMA NOACTPOMKA B MH(OPMALMOHHOM Mofie NporpaMmbl,
Haxo4sALeMcsa BHM3Y OKHa MporpaMmbl, 0TOOpasnTca COOTBETCTBYHLEe cooblieHne. [ns
3aBepLUeHNs NOACTPOMKN Heobxogumo ybeamTbcs, YTO M3MepeHHoe npeobpasoBaTenem
haBneHune, oTobpaxaemoe B 30He «YTeHne nepeMeHHbIX», COOTBETCTBYET NOAaHHOMY.

- Ona nogcTpoviku BepxHero npeaena u3MmepeHun nopjanTte Ha npeobpasoBaTtenb
JaBrneHue, COOTBETCTBYWOLLee BepxHemy npegeny uameperun. [pu HeobxogmmocTu
gonyckaeTca nogasaTb AaBrieHue, OTNMYaloLeecs OT BEPXHEro npegena M3mMepeHun He
bornee yem Ha 15 % OT guanasoHa M3MEepPEHUIA.

- Mo w3mepeHHOMy npeobpasoBaTenem [aBreHWo, OToOOpaxaemMoMy B 30HeE
«YTeHne nepemeHHbIxX», ybegutecb, YTO MoAAHHOE [AaBlIEHME YCTaHOBMUIOCH. 3aTeMm B
30He «[llogcTporika nepBUYHOM nepemeHHoW» Bknagkn «KanubpoBka» B mMone,
pacnonoXeHHOM crpaBa OT KHOMKU «YCTaHOBUTb BEPXHIOK KanMOPOBOYHYH TOYKY»
YKaXXuTe BENUYUHY NOAaHHOIO AaBfeHUst U HaXXMUTe AaHHYt KHOMKY (CM. pucyHok E.28).
Ecnn nopaHHoe paBneHne paBHO BepxHeMy npedeny wu3MepeHun, TO [onyckaeTtcs
yCTaHaBNvBaTh HyNeBOE 3HaYeHne BEPXHEW KanMbpOBOYHON TOYKMU.

Mo ACTPORKE NEPEMYHDA NEPEMEHHON

[ WCTSHOEHTE HMMHHIH KaMMBPOBOHHYHD TOYKY ] 0 KMa
I Y¥CTAHOBMTE BEQXHMON KankBpose-Hy T\:v-myt 600| KMz
[ WETAHCBMTE HONE 7

CHpoHTE NoACTRORKY I

PucyHok E.28

- Mocne BbINOMHEHWS MNOACTPOMKA B WMH(OPMALMOHHOM MoOrie nporpammel,
HaxodsLLemMcs BHM3Y OKHa nporpamMmbl, 0TobpasnTcs COOTBETCTBYHoLEee coobLeHne. [Ans
3aBepLUeHns NoACTPoNku Heobxogmmo ybeanTbes, YTO M3MepeHHoe npeobpasoBaTtenem
AasneHune, oTobpaxaemoe B 30He «HYTeHne nepeMeHHbIX», COOTBETCTBYET NOAaHHOMY.

[ns ycTtaHoBKM Hyns HEOOGXOAMMO BbINOMNHUTE CrieaytoLimne OeicTBuUS.

- NMopante Ha nNpeobpa3oBaTtenb HyneBoe U30bLITOYHOE (aTMOCdEepPHOE) AaBMEHNE.
Y6enutech, YTO NokasaHUs U3MepeHHoro npeobpasoBaTtenemM AaBreHusi, oTobpaxaemble
B 30He «YTeHWe nepemeHHbIX», YCTaHOBUNWCb W OnM3kM K Hymo. 3ateM B 30HE
«MoacTpoiika nepBUYHOM NepeMeHHon» Bknagkym «KannbpoBka» HaXMUTE KHOMKY
«YCTaHOBUTb HOMb» (CM. pUCyHOK E.29).
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Mo ACTPORKE NEPEMYHDA NEPEMEHHON

WETSHOBHTE HHMHIOH) KaNMBPOBIHHYD ToHKy ] - KMa

[ ¥UTAROBMTE BEQFHRON KannOpoBoHHYID TOHRY ] - KMa

YETAHOEMTE HOME [

COHpOCMTE NOACTPOMKY

PucyHok E.29

- lNocne BbINOMHEHUss NOACTPOWKM B MHAOPMAaLUMOHHOM Mofe MNporpaMmbl,
HaxoAsLemMcst BHU3Y OKHa rmporpammbl, 0TO6pasnTcs COOTBETCTBYIOLEee coobleHne. [na
3aBepLUeHUss NOACTPOVKM Heobxoanmo ybeantbes, YTO M3MepeHHoe npeobpasosaTtenem
AaBsneHune, otobpaxaemoe B 30He «YTeHne NepeMeHHbIX», PaBHO HYIIO.

B cny4yasx, korga nogcTpowka AnanasoHa U3MEPEHWU UNnu yctaHoBka Hynsi Gbinuv
BbIMOMTHEHbI HEKOPPEKTHO, MOXHO BEPHYTbCA K WCXOAHbIM, 3aBOACKMM HacTponkam
npeobpasoBartens. [ina atoro Heo6xoaumo B 30He «lloacTponka NepBMYHON NEPEMEHHON»
Bknagkn «Kanubposka» HaxaTb KHOMKy « CHpocutb NogCTponkKy» (CM. pucyHok E.30).

MoACTPoMAKS NEPEMUHIIR NEEENEHHDIA

¥CTAHDEMTE HESKANORD KaTHEPODDHHYID ToHEY

YCTAHOBKTE HIME

[ ¥CTEHOEATS BEPXHIIN FanBPOEOMHYRD TONRY

] N
| [
]
CBpocHTs NoATRaiiKY N
3

PucyHok E.30

Ona saBeplueHnss paboTbl, BbIGepuTe MYHKT MEHI0 Nporpammbl «YCTPOWCTBO ->
3anycTuTb/oCcTaHOBUTL KAanNMOpoBKy» (CM. pucyHok E.9) nnu Haxxmute knasuwy F5.

MoacTpoika AuanasoHa, ycTaHOBKa Hyns, cOpoC MOACTPOMKM BO3MOXHbI TONBKO
npu Nepexoae B peXuM C YpoBHEM JOCTyna agMUHUCTPATOP U OTKIOYEHHbIX BIoKMpOoBKax
M3MEHEHUIN HacTpOEeYHbIX NapameTpos (cMm. E.4).

E.7 TMopacTtpoika BbIXOQHOrO TOKOBOrO CUrHana € MOMOLbI MPOrpaMmmbl
«HacTtponka HART»

MoagcTporka BbLIXOOHOrO  TOKOBOTMO  CUrHama MOXeT notpeboBatbcs  Ans
KOMMEHcaL M BpeMeHHbIX YXOA0B HUXHEro 1 BepXHero npeaenbHblX 3HaYeHUA BbIXOAHOMO
TOKOBOrO curHana npeobpasoBaTensi.

[nsa ocywecTBneHs NOACTPONKN BbINONHUTE crneaytoLlme eNCTBUSA:

- Meperigute BO BkNagky «Kanubposka» nporpammbl «Hactpoivika HART».
BbiGepuTe NyHKT MEHI0 Nporpammbl «YCTPOWCTBO -> 3anyCTUTbL/OCTaHOBUTL KanmbpoBKy»
(cm. pucyHok E.9) unu Haxmute knasuwy F5.

- [Ins NoACTPOMKN HWXKHEro NpeferibHOro 3HayeHus1 BbIXO4HOMO TOKOBOrO curHana
B 30He «[loacTpoika TOKOBOM NeTnv» Bkragkm «KanmbpoBka» B nose, pacnosioXeHHoe
crpaBa OT KHOMKM «YCTaHOBUTb TOK», BBEOUTE 3HAYEHME «4», a 3aTeM HaXMUTE OaHHYHo
KHOMKy (cM. pucyHok E.31). lNocne aToro npeobpasoBaTtenb YCTaHOBUT Ha BbIXo4e
PUKCUPOBaHHbLIN TOK, COOTBETCTBYOWMN 4 MA, a B MH(pOPMaLMOHHOM Mone nporpaMmel,
HaxogsllemMcs BHM3Yy OKHa Mporpammbl, OTOOpassaTcs cooOWeHus: «YcTaHoBKa
(PUKCMPOBAHHOIO TOKa B NETME...», « TOK B NeTne (UKCMpPOBaH».
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Mo ACTPOAKa TOKDECA NET MM

YETAHOEMTS Tk E 4 mA (T}

MoACTRIMTE 4 HA ] 3,912 M (M3H,)

MoacTpoHTe 20 M& ] 19,9920 MA (HzH, )

BEHTH M3 penma GHECHPOBEHHOTD TOKa

PucyHok E.31

- NamepbTe BbIXOOHOW TOK nNpeobpasoBaTtens M BBeAWUTE 3HAaYeHUEe U3MEPEHHOro
TOKa C TOYHOCTbLIO 4O TPETLEro 3HaKa Mocre 3ansTow B Nomne, pacronoXeHHoe crnpasa oT
KHOMKW «[NoacTponTb 4 MAY», 3aTEM HaXXMUTE AaHHYIO KHOMKY (CM. pucyHok E.32).

MpumeyaHne — [lorpelwHOCTb M3MEpPEHWIn TOKa, BblPaXeHHash B MpoLeHTax OT
AnanasoHa BbIXOAHOro TOKOBOr0O CurHana, He JormkHa npesbiwatb 0,2 v, (cMm. 1.2.3).

Mo ACTPOAKa TOKDECA NET MM

YETAHOEMTE Tk ] 4 mA (T}
MoACTRIMTE 4 HA k ] 3,912 M (M3H,)
MoacTpoHTe 20 M& ] 19,9920 MA (HzH, )

BEHTH M3 pEntma GHECHPOBEHHOTD TOKa

PucyHok E.32

- Mocne atoro npeobpa3oBaTtent AOMKEH YCTAHOBUTL Ha BbIXO4Ee (OMKCUPOBAHHbBIN
TOK, paBHbIn (4,000 + 0,005) MA, a B MH(bOpMAaLIMOHHOM Mosfe Nporpammbl, HAXOAALWEMCS
BHW3Y OKHa Mporpammel, JOMMKHO 0ToBpasnTbesa coobleHmne: «Tok 4 MA NOACTPOEHY.

- [ins NoACTPONKN BepxXHEro NpeAernbHOro 3Ha4eHWs BbIXOQHOTO TOKOBOMO CUrHana
B 30He «[logcTponka TokoBowm netnu» Bknagkn «Kannbposka» B nome, pacnonoxeHHoe
cnpasa OT KHOMKM «YCTaHOBWUTL TOK», BBeAWUTE 3HayeHne «20», a 3aTeM HaXXMuTe AaHHYI0
KHOMKy (cM. pucyHok E.33). lNocne aTtoro npeobpasoBartenb YCTaHOBUT Ha BbIxOo4e
(PUKCMPOBaHHBIN TOK, cooTBeTCTBYOWMI 20 MA, a B MHOPMaLMOHHOM Mone NporpaMmbl,
HaxogsWeMca BHM3Y OKHa Mporpammbl, OTOOpasaTcd coobleHns: «YcTaHoBKa
(PUKCUPOBAHHOIO TOKA B NeTrE...», « TOK B NeTne (PMKCUPOBaH».

MoACTpofka TOKOSO0A NETH

WITEHOBHTE TOK D 20l nooo MA (T,

MoacTponTe 4 mé I 33,9912 M (A, )

MoacTooKTe 20 HA ] 19,9920 MA (M3m, )

BEINTH M3 PEXMME HIKCHROBAHHOMD TOKa

PucyHok E.33

- NamepbTe BbIXOOHOW TOK nNpeobpasoBaTtens v BBeAWUTE 3HAaYEHUEe M3MEPEHHOro
TOKa C TOYHOCTbLIO 4O TPETbero 3Haka rnocrne 3ansTon B none, pacnonoxeHHoe crnpasa oT
kHoMku «MogctpouTb 20 MA», 3aTEM HaXXMUTE JaHHYIO KHOMKY (CM. pUcyHOK E.34).

MpumeyaHne — [llorpewHOCTe M3MEPEHWI TOKa, BbIPaXeHHas B MpPOLEeHTax OT
AnanasoHa BbIXOAHOrO TOKOBOroO curHana, He fospkHa npesbiwath 0,2 v, (cm. 1.2.3).
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MoACTpofka TOKOSO0A NETH

WITEHOBHTE TOK ] 20lo000 MA (T,

MoacTponTe 4 mé I 33,9912 M (A, )

MoacTooKTe 20 HA |> ] 19,9920 MA (M3m, )

BEINTH M3 PEXMME HIKCHROBAHHOMD TOKa

PucyHok E.34

- Mocne atoro npeobpa3oBaTtenb AOMKEH YCTAHOBUTbL Ha BbIXOAE (PUKCMPOBAHHLIN
TOK, paBHbIM (20,000 + 0,005) ™A, a B MWH(pOPMaLMOHHOM none nporpamMmmbl,
Haxo4sALEeMCsl BHM3Y OKHa nporpammbl, OOIMKHO 0To6pasnTbcs coobueHne: «Tok 20 MA
NOACTPOEHY.

- [Ons 3aBepweHuns paboTbl, HaxmutTe B 30He «[loAcTpOMKa TOKOBOW NETNU»
Bkragkm «Kanubposka» KHOMKY «BbIAT M3 pexunma UKCUMPOBaAHHOIO Toka» (CM. PUCYHOK
E.35). 3atem BbIOepuTE MYHKT MEHIO NporpaMmmMbl «YCTPOMCTBO -> 3anycTUTb/OCTaHOBUTb
KanmbpoBKky» (cM. pucyHok E.9) unun HaxmuTe knasuwy F5.

MoACTpofka TOKOSO0A NETH

WITEHOBHTE TOK ] 20lo000 MA (T,

MoacTponTe 4 mé I 33,9912 M (A, )

MoacTooKTe 20 HA ] 19,9920 MA (M3m, )

BEINTH M3 PEXMME HIKCHROBAHHOMD TOKa N
L]

PucyHok E.35

MopcTpoika BbIXOOAHOMO TOKOBOFO CWUrHana BO3MOXHA TOMbKO NMpW nepexone B
peXvMM C YpPOBHEM [OCTyna agMUHWACTPATOP M OTKIMOYEHHBbIX GNOKMpOBKax WM3MEHEHWI
HaCTpoeYHbIX NnapameTpoB (cM. E.4).

E.8 YcTaHOBKa AvMana3oHa U3MepeHuin ¢ NoOMoLLbI0 nporpammbl «HacTpoiika
HART»

Mpu BbINycke npeobpasoBatens W3 NPOM3BOACTBA MpeAeribHbIM - 3HAYEHUAM
BbIXOAHOrO TOKOBOro curHana 4 mA n 20 MA COOTBETCTBYIOT NpeAensl namepenun Py u Py,
ykasaHHble B 1.2.1. lNMpeobpasoBaTenb NO3BONSET N3MEHSTb AaBMNEHWS, COOTBETCTBYIOLLME
npeAenbHbIM 3HAaYEeHNAM BbIXOAHOTO TOKOBOrO CUrHana, M3MeHsTb AMana3oH N3MepeHuii.

MpumeyvaHns

1 WN3MeHéHHbI Onanas3oH U3MepeHWr, AOMKEeH HaxoauTCcs BHYTPW AmanasoHa
N3MepeHu, yCTaHOBMEHHOro Npu Npov3BoacTBe npeobpasosaTens (B npegenax ot Py Ao
Ps).

2 T[pepenbl [onyckaemMon MOrpelHOCTM WM Bapuauus BbIXOAHOTO curHana,
ykasaHHble B 1.2.3 — 1.2.5, HopMupytoTcs Ana Anana3oHa U3MepeHui, , yCTaHOBMEHHOro
npv npounssoacTee npeobpasoBaTtens (Ans npegenoB M3MEpPeHUn, ykasaHHbix B 1.2.1).

[ns ocyllecTBneHUs M3MEHeHWs OuanasoHa U3MEpPEHU BLbINOMHUTE criegyloLne
OencTBus:

- Mepenignte Bo Bknagky «Kanubposka» nporpammbl «Hactporvika HART». 3atem
BblIGEpPUTE NMYHKT MEHK NporpaMmMbl «YCTPOWCTBO -> 3anycTUTb/OCTaHOBUTL KanMbpoBKy»
(cMm. pucyHok E.9) unu Haxmute knasuwy F5.

- Oina n3amMeHeHns gManasoHa U3MepeHuin BBeanTe B 30He «YCTaHOBKa AuanasoHa»
BkNnagkn «KanmbpoBka» B nonsax: «3HadeHMe [OaBrieHusi, CooTBeTCTBylollee 4 MAv,
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«3HayeHne gaBneHusi, cooTBeTCcTByloWee 20 MA» HOBble 3Ha4YeHVs AaBMneHui, a 3aTem
HaXMUTE KHOMKY «YCTaHOBUTb» (CM. pucyHok E.36).

¥ETEHOEXE AManasoHa
3HAYUEHKE A55MEHHA, COOTERTCTEYHILEE 4 MA 01,0000 kMa

FHALUEHME ASSNEHKMA, COOTEETCTEYHILL=E 20 Wl 600, 0000 kMa

e— N |

PucyHok E.36

- Mocne atoro B MHOPMALMOHHOM Nofe Mporpammbl, HaXOAALWEMCS BHU3Y OKHa
nporpamMmbl, AOMMKHbI 0TOBPasnTbLCA COOBLLEHNs: «YcTaHoBKa AuanasoHa 4-20 MA...»,
«[lnanasoH ycTaHOBMEH».

- [ns 3aBeplueHMss yCTaHOBKW AuanasoHa BblbepuTe MYHKT MEHI0 NporpaMmbl
«YcTporncTBo -> 3anycTuTb/OCTaHOBUTL KanubpoBKy» (CM. pucyHok E.9) wnu Haxmwute
Kknasuwy F5.

M3meHeHne pguanasoHa W3MEpPEeHWW MOXHO OCYLIeCTBUTb W nojadyen Ha
npeobpasoBatentb AaBMneHUW, COOTBETCTBYIOLMUX MNpPeAenbHbIM 3HAaYEHUSM BbIXOLHOrO
TOokoBOro curHana 4 MA n 20 mA, cnegyrowmm obpasom:

- Mepengnte Bo Bknagky «Kanubposka» nporpammbl «Hactpoiika HART». 3atem
BblbepuTe NYHKT MEHI0 MporpaMmbl «YCTPOWCTBO -> 3anyCTUTb/OCTAHOBUTL KanmbpoBKy»
(cm. pucyHok E.9) nnu HaxmuTe knasuwy F5.

- MNopante Ha npeobpasoBaTtenb AaBrneHWe, KOTOPOe [OIMKHO COOTBETCTBOBATb
4 mMA.

- Mo wun3mepeHHoMy npeobpa3oBaTeneMm [OaBneHU0, OTOOpaxxaemMoMmy B 30He
«YTeHne nepemeHHbIxX», ybeauTecb, YTO MoAaHHOE AaBfeHWe YCTaHOBUNOCb. 3aTeMm B
30He «YCTaHOBKa AmManasoHa Mo TeKyLemy 3HaYeHU0 NEPBUYHOW NEPEMEHHON» HaXMUTE
KHOMKY «YCTaHOBUTb 3Ha4yeHue gasneHus, cooTseTcTeyolee 4 MA» (CM. pucyHok E.37).

¥ETEHOBKA AMANE30RE NI TEEYLLENY HAHEHAHD I'IEDBPHHCH HEDEMEHHD"

Y¥CTEHOBHTE SHAHEHHE ASSNEHHA, COOTEETCTEYHIWES 4 Mi Q

¥CTAHDEHTE 3HEHEHHE AAENEHHA, COOTEETITEYHOWE: 20 MA l

PucyHok E.37

- [llocne BbLIMONHEHNS YCTAaHOBKWM [aBrieHWs, COOTBeTCTBywLWero 4 MA, B
MH(OPMaLMOHHOM None NporpamMMbl, HAXOASALWEMCS BHU3Y OKHa Nporpammbl, 0To6pasunTtcs
COoOTBETCTBYlOLLEE COOOLIEHME.

- Moparite Ha npeobpasoBaTtenb AaBrneHuMe, KOTOPOE AOMKHO COOTBETCTBOBATb
20 mA.

- Mo wu3mepeHHOMy npeobpasoBaTenem [aBreHuto, oToOpaxaemMoMy B 30He
«YTeHne nepemeHHbIxX», ybeautecb, YTO NOAaHHOE [AaBMeHWe YCTaHOBMIOChb. 3aTem B
30He «YCTaHOBKa AuanasoHa Mo TeKyLleMy 3Ha4YeHWU NepPBUYHON NEPEMEHHON» HaXMUTE
KHOMKY «YCTaHOBWTb 3Ha4YeHne AaBneHus, cootseTcTaytouiee 20 MA» (cM. pucyHok E.38).

- [Mocne BbLINOMHEHWs YCTAHOBKM AaBneHusi, cooTBeTcTBylowero 20 MA, B
MHEOPMAaLMOHHOM More NporpaMMbl, HAXOASALLEMCS BHU3Y OKHa nporpammbl, 0To6pasunTtcs
cooTBeTCTBYylOLLEE coobLleHme.

- Ona 3aBeplleHus yCTaHOBKM AuanasoHa BblGepuTe MyHKT MEHK Mporpammbl
«YcTporcTBo -> 3anycTutb/OCTaHOBUTL KanubpoBky» (cM. pucyHok E.9) wunu Haxmute
Kknasuwy F5.
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WCTAHOEKA AMANaz0OHa NO TEKYLWEMY 3HAYEHHHD I'IEDBM‘-IHDH I'IBDEMEHHDH

[ ¥CTAHOEHTE 3HAYEHHME AAENEHHA, COOTEETCTEYHILLES 4 MA ]

I YCTAHOEMTE SHIHEHHE ASENEHHA, CODTEETCTEYHOWES 20 Mo [

PucyHok E.38

MameHeHne ananasoHa M3MepeHuii BO3MOXHO TOSMBbKO MpWU Nepexofe B Pexum C
YPOBHEM J0CTyNa agMUHUCTPATOP M OTKIHOHYEHHbIX BITOKMPOBKAaX M3MEHEHMI HACTPOEYHbIX
napameTpoB (cMm. E.4).
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