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1 BBEAEHUE

1.1 PykoBOACTBO MO 3KCnyaTaumMm COOEPXKUT CBEAEHUSI O KOHCTPYKLUN,
NpuHUMNE OEeNCTBUS, XapakTepuCTUKax U3MepUTENen-perynsaTtopoB TEXHO-
nornyecknx IPT 5940 (nanee — VIPT) u ykasaHusi, Heobxoamnmble ans npa-
BUITbHOMN 1 6e30MacHON aKcnnyaTauumn.

2 ONMUCAHUE N PABOTA

2.1 HasHauyeHue usgenun

2.1.1 UPT npegHasHayeHbl 418 U3MEepPeHUsl, KOHTPONs 1 perynupoBaHus
TemnepaTypbl U OPYrUX HEINEKTPUYECKNX BENUYUH, npeobpas3oBaHHbIX B
3NEeKTPMUYECKNE CUrHarmbl CUIbl, HANPSXKEHNS] MOCTOSIHHOIO TOKa U akTUBHOE
COMpPOTUBMNEHNE MOCTOSIHHOMY TOKY.

MPT moryT ObiTb MCMONb30BaHbl B PasfM4HbIX TEXHOMOIMYECKUX Mpo-
Leccax NpOMbILUNIEHHOCTH.

UPT umetloT ncnonHeHus, npuBeaeHHble B Tabnmue 2.1.

Tabnuua 2.1 — Bug ncnonHeHus

Bug ncnonHenus Koa ncnonHenus |Kog npu 3akase
O6LenpombILLNIEHHOE — —
B3pbliBo3allyLLeHHoe «uckpobesonacHast Ex Ex
anekTpmyeckas Lenby
ATOMHOE (NOBbILLEHHON HaAEXHOCTH) A A

UPT aBnsoTca MUKPONpOLECCOPHLIMU NepekoHUrypupyemMbiMn noTpe-
butenem npubopamu C MHOUKaLUMEWN TeKylwux 3HadeHun npeobpasyembix
BENMMYMH WM npegHasHayeHbl ANg (OYHKUMOHMPOBAHMS Kak B aBTOHOMHOM
pexume, Tak U COBMECTHO C Apyrumu npubopamu, 06beANHEHHbIMU B fO-
KanbHYl0 KOMMbIOTEPHYIO CceTb. [1pOCMOTP U M3MEHeHMe napameTpoB KOH-
durypauuun VPT npousBoauTCSa Kak C KHOMOYHOW KnasuaTtypbl, Tak U C No-
MOLLbIO nporpamMmMbl HacTporku (« MODBUSconfig») npu noagkntoyennn UPT
K nepcoHanbHomy komnbtoTepy (MK). Ceasb NPT c MK ocywectsnsaeTca no
uHTepdericy RS-485 ¢ wucnomb3oBaHvem npoTokona obmeHa MODBUS
RTU unun ASCII.

Mnaovkaums namepsiemblx BenmuuH B VIPT npoucxoouTt Ha veTbipexpaspsag-
HOM CEMUCErMeHTHOM CBETOAVOAHOM MHAMKaTope (danee — umMdpoBoV NHON-
kaTop) n Ha 40-CEerMeHTHOM CBETOAMOLHOM LUKaNbHOM MHAMKaTope (Janee —
LUKanbHbIA MHAMKaTOP). MiHOnkauusi cpabaTbiBaHus pene kaHanoB curHanvsa-
LM OCYLLIECTBIISIETCS C NMOMOLLLIO €ANHNYHBIX CBETOANOOHBIX MHANKATOPOB.

WPT BbinyckaloTca B ABYX MoAMMUKaUMSX, OTIUYAIOLLIUXCS KOHCTPYKTUB-
HbIM ucnonHeHmem: NPT 5940/M1 — ¢ ropmM3oHTanbHbIM pacnofioXKeHNEM KOp-
nyca, IPT 5940/M2 — ¢ BepTukanbHbIM pacnonoxeHnemM Kopnyca.
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WPT npegHasHayeHbl Ana paboTbl C YHUPULMPOBAHHBIMU BXOAHBIMU
ANEeKTPMYEeCKUMnN curHanamm B Buge noctosiHHoro Toka 0...5, 0...20 wunu
4...20 mA, ¢ TepmonpeobpasoBaTtensammu conpotuenenunsa (TC) n npeobpa-
3oBaTensMu TepmoarnekTpudeckumun (TI1), a Takke ANs M3MEpPEHUs Hanps-
XXeHus nocTosiHHoro Toka Ao 100 mB n conpoTuBneHnsi NOCTOSIHHOMY TOKY
no 320 Om.

2.1.2 B coctaB IPT BXOOQWT BCTPOEHHbIN UCTOYHMK HanpsiKeHUst NocTo-
SIHHOrO TOKa:

—24 B (kog npu 3akase 24) ¢ ranbBaHUYECKOW CBA3b0 BCTPOEHHOINO UC-

TOYHMKA HaMNPSPKEHUS U U3MEPUTENBHON Lienu;
—36 B (kog npu 3akase 36) 0e3 ranbBaHWYECKOW CBSA3M BCTPOEHHOro UC-
TOYHMKa HaNPsSHKEHUS U U3MEPUTENBHON Lenwu,

npefAHasHavyeHHbI Ana nNuTaHus NepBUYHbIX NpeobpasoBaTenel ¢ yHUdU-
LMPOBaHHbIM BbIXOAHbLIM CUTHArIOM MOCTOSIHHOIO TOKa.

MpumeyaHue—Bcoctas UPT 5940Ex BXxoANT BCTPOEHHbIN UCTOY-
HWK HanpshXeHns NOCTOSIHHOro Toka 24 B.

2.1.3 IPT umetoT:

—4yeTblpe YCTaBkM (BO3MOXHOCTb M3MEHEHUS 3HAYEHUN YCTaBOK 3allu-
LLleHa OT HECAHKLNOHMPOBAHHOIO JOCTYNa);

—4eTblpe peNnenHbIX KaHana curHanusauum.

2.1.4 IPT ocyuwecTtBnstoT OYHKUMIO CUrHanu3auum, 3awmuTbl, 6110KMpoB-
KA M aBTOMAaTM4ECKOro PeryrnMpoBaHns KOHTPONMpyeMblX napameTpoB Mo-
CpPeACTBOM 3I1EeKTPOMEXAHNYECKUX perle C MOSHOM rPynmno KOHTaKTOoB.
WcnonHuTtenbHble pene kaHanoB curHanusauum obecneynsaloT KOMMY-
Taumio:
¢ MEPEMEHHOr0 TOKa CeTEBOW YacTOThbI:
—npwu HanpskeHun 250 B o 5 A Ha akTUBHYIO Harpysky;
—npu HanpskeHun 250 B 0o 2 A Ha MHOYKTUBHYO Harpysky (cos®>0,4);
® MOCTOSIHHOrO TOKa:
—npu HanpsbkeHun 250 B go 0,1 A Ha aKkTMBHYIO M WHAYKTVBHYIO
Harpysku;
—npwu HanpskeHnn 30 B o 2 A Ha akTUBHYIO U UHOYKTUBHYIO Harpysku;
* MUHUMarbHOE KOMMYyTUpyemoe HanpskeHue 5 B npu Toke >10 MA.

2.1.5 NPT 5940Ex BbINOMHEHbI BO B3PbIBO3ALLULLEHHOM WCMNOMHEHUN,
UMET BWA B3pblBO3alNTbl «MCKpobe3onacHasi anekTpudeckas uUenb»
ypoBHSA «ia» noarpynnel 1IC, MapknpoBky B3pbiBo3awuTtbl [Exia]llC, cooT-
BeTcTBYIOT TpeboBaHmnsam FOCT P 52350.0-2005, TOCT P 52350.11-2005.

BapbiBosawmweHHole IPT 5940Ex npegHasHayeHbl And NpUMEHEeHUs
BHE B3pbIBOOMACHbBIX 30H MOMELLEHUA U HAPYXHbIX YCTAHOBOK B COOTBET-
CTBWUM C MapKnpoBKoW B3pbiBo3awwmTsl [Exia]llC.
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K UPT 5940Ex c ycTaHOBNEHHOW MapKMPOBKOW B3pPbIBO3ALUUTLI MOTYT
MOAKNoYaThCA CepunHble npubopbl, yOoBneTBopsiowmMe TpeboBaHUsaM
n. 7.3.72 NMyQ3, ycTaHaBnMBaemble BO B3PbIBOOMNACHbLIX 30HAX MOMELLEHUA U
HapY>KHbIX YCTaHOBOK cornacHo m. 7.3 MY3, rn. 3.4 NT33l1 n gpyrum gupek-
TUBHBIM JOKYMEHTaM, perfnaMeHTUpYLMM NpuMeHeHne anekTpoobopyao-
BaHWs1 BO B3pbIBOOMACHbIX 30HAX, a Takke CEPUINHO BbiNyckaeMoe obopyno-
BaHMe o0LLero HasHaueHusi, COOTBETCTBYoLLee TpeboBaHusm . 7.3 MY3.

2.1.6 NPT 5940A (NOBbILLIEHHON HAOEXHOCTW) UCMOMNb3YITCA B COCTaBe
CUCTEM YMpaBneHns TEXHONOMMYECKMMM Npoueccamu aToMHbIX ctaHuui (AC) n
06BEKTOB SAepHOro TonnueHoro uukna (OATL).

2.1.7 B cootBetctBUM ¢ TOCT 9736-91 UPT aBnsatoTcs:

— no 4ucny npeo6pasyeMblx BXOOHbIX CUTHaNoB — OAHOKaHalbHbIMU;
— N0 4Yncny BbIXOAHbLIX CUTHAIoOB — OAHOKaHallbHbIMW;
—NO 4ncny KaHanoBs curHannsaumm — YeTblpexKaHallbHbIMW;

— M0 3aBMCUMOCTW BbIXOAHOIO CUrHana ot BXOJHOro — C NMMHENHON 3aBu-
CUMOCTbIO Ans BXOAHbIX curHanos oT TC u Tl unu ¢ NMHENHon 3aBu-
CUMOCTbBIO U C (PyHKUMEN U3BMIEYEHUS KBAOPaATHOIrO KOpPHSA Ans yHudu-
LMPOBaHHOrO BXOAHOrO CUrHana;

— MO CBA3N MeXAy BXOAHbIMU U BbIXOOAHbIMWU LiensaMu — 6e3 ranbBaHunye-
CKOW CBA3N.

2.1.8 B cootBeTctBuM ¢ TOCT 25804.1-83 UPT:

— MO XapakTtepy NpUMeHeHWs OTHOCATCA K kaTeropmm B — annapatypa
HeNpepbIBHOTO NPUMEHEHNS;

—MNO 4WCny YPOBHEW KayecTBa (PYHKUMOHMPOBaHWUA OTHOCATCS K Bugy | —
HOMMHAaIbHbIV YPOBEHb M OTKa3.

2.1.9 B cooTtBeTctBUM ¢ TOCT 14254-96 cTeneHb 3aWuThbl OT NonagaHus
BHYTPb VIPT TBepabIx Ten, nbifiv n BoAbl:

—nepeaHen naHenu IP54;

—Kopnyca IP20.

2.1.10 B cooteetctBum ¢ NOCT 17516.1-90 no yCcTOMYNBOCTU K MEXaHU-
YecKknM BO3LENCTBUAM npu akcnnyataumm NPT oTHocaTcsa K rpynne ncnon-
HeHus M6.

2.1.11 Mo ycToM4MBOCTU K KNMMaTUYECKUM BO3OENCTBUSIM NPpU 3KCnyaTaumm
UPT cootBeTtcTBytoT rpynne ucnonHennss C3 no NOCT 52931-2008 nipwu
TemnepaType OKpyxatwllen cpegbl oT MuHyc 25 go nnoc 50 °C (nHaekc
3akasa t2550).

UPT cooTeBeTCTBYIOT BUAOY KnNMmatuyeckoro wucnornHeHns YXJ13.1 no
FOCT 15150-69 npu TemnepaType OKpyxatLlien cpeabl OT MUHYC 25 0o
nntoc 50 °C (MHaekc 3akasa YXIN3.1 (-25...+50) °C).



2.1.11.1 Mo yCTONYMBOCTMU K KNUMATUYECKUM BO3OENCTBUSIM MPU SKCNIY-
atauuun VIPT, npegHa3HayeHHble ansa pabotbl Ha AC, COOTBETCTBYHOT BUAOY
knumaTudeckoro ncnonHexdmst TB4.1 no FOCT 15150-69 u asnsitoTcst pabo-
ToCcnocobHbIMK MpU TemnepaType OKpyXalllero Bo3gyxa oT niwc 5 go
nntoc 50 °C (nHaekc 3akasa t0550), a Takke B TedeHuMe 6 4acoB npu npe-
OenbHbIX 3HAYEeHWUsIX TemnepaTypbl OKpyXawLllero Bo3gyxa oT nnoc 1 go
nntoc 60 °C n oTHOCUTENBHON BRaXHOCTK Bo3ayxa Ao 98 % npu Temnepary-
pe 35 °C n 6onee H13KMX TemnepaTypax 6e3 KoHaeHcaumm Briaru.

2.1.12 Mo ycTONYMBOCTY K 3MeKTpoMarHuTHeIM nomexam UPT cormacHo
FOCT P 50746-2000 coOTBETCTBYHOT:

— rpynne ucnonHeHus lll, kputepuin kavyectTsa OyHKLNOHNPOBaHNS A,;

— rpynne ucnonHexusa IV, kputepuin kayectsa (pyHKLUNOHMPOBaHUA A.

2.2 TexHn4YeCcKMe xapaKkTepmucTuKm

2.2.1 lnana3oHbl U3MEPEHUI, BXOOHbIE napameTpbl U npegensl Aonyc-
KaeMbIX OCHOBHbIX NMPUBEAEHHbIX NOrPELUHOCTEN U3MEPSEMbIX BEMUYMH OT-
HOCUTENbHO HOMMHAanNbHOW cTatudeckon xapaktepuctukm (HCX) c yyetom
KOHoUrypaLmm nameputenbHbix kaHanos NPT npveeneHsl B Tabnuuax 2.2 n 2.3.



Tabnuua 2.2 — IPT gnst KoHGUrypauuii ¢ BXOOHbIMU 3IIEKTPUYECKMU curHanamm ot TC
no NOCT 6651-2009 1 Tl no FOCT P 8.585-2001

BxofHble napameTpbl Mpenensl fonyckaemon
T Mo HCX OCHOBHOW NPUBEAEHHOM
vn o1 [wnanasoH norpeLuHocTn
NepBMYHOro C™ % | namepermit, BxoaHoe | on o mertrioHCX vq %
npeobpasosarers (W1°°) °C oonpoganeHme, T.s.,%c., oupoolee (knacc TouHoCTH)
M M kKOM [0S MHAeKca 3aKasa
A B
50M 0,00428% 39,23..92,8
50M (1,4280° | -50...200 | 39,23...92.78
50M (L,4260)° 39,35...92.62
53M (Tp. 23) 50...180 | 47.71...93.66 +(0.15+) | £(0.25+*
50 -~ 40.00...88.52 #(0,15+7) | £(0.25+")
46N (Tp. 21y | 00391 50,200 | _36.80...81.44
50 13910 40.00...88.53
4611 (Tp. 21) | 2910) 36.80...81.44
100M 0,00428% 78,46...185,60
100M (1,4280)" 78.45...185.55
(1.4260)® 78.60...185.23
7000 0,00391%% | -50...200 | 80.00...177.04 £(0,1+%) | £(0,2+%)
100 (1,3910" 80.00...177.05
Pt100 0,00385%"
T 1.36507° 80,31...175,86
29,82..158,56
5on 8,62...158,66™ - -
27,43...145,87
4611 (Mp. 21) |0,00391% T
59,64...317,11
1oon 17,24 31T AT
50M 29,82...158,50
-100...600 | 8,65...158,59" e -
461 (4o 21) |(Lasroy® | 200600 2743 14590 20,1+ | £(0,2+7)
p- ' 7,96...145,90"
59,64...317,17
ek 17,30..317,1 7%
60,26...313,71
Pt100 0,00385% 18.52...313.71
5 50.26...313.71
Pt100 (1,3850) TR e
Kkkk
Ni100 ?i?gf%*b -50..180 | 74,21...223,21 £0,1+%) | +(0,2+%)
TRKQ) 50...1100 2431..63,792
TXK(L) -50...600 -3,005...49.108
TXAK) 50...1300 1.889...52.410
TAAR) 0...1700 0...20,002
TAN(S) 0...1700 0..17.047
THP(B) 300...1800 0,431...13,501 | He metee . .
TBP(A-D) - 0...2500 - 0...33,640 100 | *(0.15+7) | £(0.25+)
TBP(A-2) 0...1800 0..27.232
TBP(A-3) 0...1800 0..26,773
TXKH(E) 50...1000 2,787...76,373
TMKH(T) -50...400 1.819...20.872
THHN) 50...1300 1.269..47 513

MpumevyaHunsa

1* OpHa egnHuLa nocnepHero paspsaa, BblpaXkeHHas B NMPOLeHTax OT AnanasoHa U3MepeHuii.

2**  3a ucknoyeHvem nogamanasona (-50...+200) °C.

3 *** [lo oTAenbHOMY 3akasy

4 **+* B cOOTBETCTBUM C FOCT 6651-2009.

5* B cootsetctBMM ¢ [OCT 6651-94 (ans TC, HaXoAALLMXCS B 3KCMIyaTaLmuin U paspaboTaHHbIX Mo ykasaH-
HOMY CTaHAapTy).
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Tabnuua 2.3 — UPT ansa koHdurypauuii ¢ BXOOHLIMI 3NEKTPUYECKUMUN CUrHanamu B
BMAOE CUMbl, HANPSHYKEHWNS MOCTOSIHHOTO TOKA M CONPOTMBMAEHUS MOCTOSIHHOMY TOKY

[nanasoH namepeHui BxogHble napameTtpbl Mpepens! gonyckaemon
AN 3aBUCUMOCTH BxoaHoe OCHOBHOW NMpuUBEeAEHHON
M3MepseMON BENUYMHLI | conpoTyBreHre, | MakcumarnbHbIn norpeLuHocTn
BxoagHon [nanasoH OT BXOAHOro curHana KOm Tok Yepes | oTHocuTenbHO HCX, yo %,
curHan NpeobpasoBaHsl ¢ dpyHKUMen namepsiemoe (knacc To4YHOCTK)
AnHeiiHon | 13BNeYeHms He He |COMpoTUBMEHVe,| AN MHAekca 3akasa
KBagpaTHoro| MeHee | Bonee MA A B
KOPHSs1
0...5 MA 0..5mMA | 0,1...5MA +0,1+*) | £0,2+7%)
Tok 4..20MA | 4...20 MA [4,32...20 MA - 0,01 -

0..20MA | 0...20 mA | 0,4...20 MA 0,075 +7)] £0.15+7)

0..75mB |0..75mB | 1,5...75 MB

Hanpspkenve| 0...100 MB |0...100 mB| 2...100 mB 100 - - +0,1+*) | £0,2+7%)
0..10B* | 0...10B | 02..10B
Conpotue- | 5 350 oy |0...320 Om - - - 0,33£0,02 | +(0,1+%) | (0,2 +%)

neHune
MpumeyaHuns
1* OpHa eavHULA@ NocrneaHero paspsiaa, BblpakeHHas B MPOLIEHTaxX OT AvanasoHa U3MepeHuin.
2 ** Tonbko Anst PT co BCTPOEHHbIM MCTOYHWKOM HanpsbkeHus 24 B.

2.2.1.1 na NPT B KOH(purypaumm ¢ BXOAHBbIMU 3MNEKTPUYECKUMUN CUTHa-
namu B BMAE CUibl N HaNPsHXKeHUs NOCTOSIHHOrO TOKa 3HayYeHne N3MepeHHON
BENMWYMHbI BbluMcnseTcs no dopmynam 2.1 — 2.4 ang 3aBUCUMOCTU N3Me-
PSEMON BENMMYMHbI OT BXOAHOMO CUrHana:

— TMHEeNHoM
(Iexi _IH)
Apm = x(Ag —Ay )+ Ay, (2.1)
(g =1y)
(Uexi _UH)
- - + A, 2.2
A =5y (Re = ) Ay (2.2)
— C (DYHKUMEN n3BrneyYeHnss KBagapaTHOro KOpHs
(lexi _lH)
Aum = ——=x(Ag —Ay) + Ay, (2.3)
(g =14)
A :MX(A —A,)+A (2.4)
usm (Ue —UH) 8 H H

roe Aysy — W3MEpPEHHOE 3HaYeHune;
lexis Uexi — 3HAYEHMS BXOOHOrO CUrHarna B BMAE CUIbl U HanpshkeHus no-
CTOSIHHOTO TOKa COOTBETCTBEHHO;
l., U, — HWKHUIA npegen guvanasoHa U3MepeHui BXOOHOro curHana B
BMUAE CUITbl N HAMPS>KEHNS MOCTOSIHHOTO TOKa COOTBETCTBEHHO;
le, Us — BEpxHWUA Npegen guanasoHa M3mMepeHun BXOAHOro curHana B
BMAE CUMbI N HAaNPSXKeHNs MOCTOSIHHOTO TOKa COOTBETCTBEHHO;
A, — HWXHUA Npegen guvanasoHa npeobpas3oBaHMs BXOOHOIMO YHU-
dumumpoBaHHOro curHana (3HadeHune napametpa «ldPLy);
As — BEpxHWiA Npegen avanasoHa npeobpas3oBaHWs BXOOHOMO YHU-
duymnpoBaHHoro curHana (3HaveHme napameTtpa «ldPH»).
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2.2.2 Bpewms yctaHoBneHus paboyero pexuma He 6onee 10 MUH.

2.2.3 MNpepensbl gonyckaemon Bapnauum nokasaHmi PT He npeBblwatoT
0,25 npegena gonyckaeMom OCHOBHOWN I'IOI'peLIJHOCTl/Il.

2.2.4 MNpepgen ponyckaemor AonosiHuTenbHon norpewHoctn UPT, Bbl-
3BaHHOM M3MEHeHMeM TemmnepaTypbl OKpyXarLero Bosgyxa OT Hopmarib-
Hown (20+5) °C po nobon TemnepaTtypbl B npeaenax pabouvnx Temnepartyp
Ha kaxable 10 °C uameHeHns Temnepatypbl, He npesbiwaeTt 0,5 npegena
Aornyckaemon OCHOBHOW NOrPeLUHOCTH.

2.2.5 MNpegen ponyckaemon pononHuTenbHon norpewHoctn UPT ang
KoHdpurypauum c TT1, BbI3BaHHOW N3MEHEHEM TemnepaTypbl X CBOOOOHbIX
KOHLOB B Anana3oHe pabo4dnx TemnepaTyp, He npesbiwaeT 1 °C.

2.2.6 MNpepen ponyckaemoun AononHuTenbHonm norpewHoctn UPT He
npesblwaeT 0,2 npegena [oONyckaeMoOW OCHOBHOMW MOrpeLiHoCT! Mpu BO3-
OEeNCTBUM OOHOTO U3 HIDKE NepPeYvnCrieHHbIX (hakTOpOB:

— NPV N3MEHEHUMN HanNpPsHKeHUs MMTaHna OT HOMUHanbHoro 220 B B gna-

nasoHe ot 90 go 249 B;

— NPV BO34ENCTBUM MOCTOAHHBLIX MAarHUTHBIX NOMen 1 (Mnn1) NnepeMeHHbIX
nonew ceTeBOM YacToTbl HanpsiXXeHHocTbio Ao 400 A/w;

— NPY BIIUSIHUWN HaMpPsHKEHWs1 MONepeYHON MOMExXn NepemMeHHOro Toka c
appekTnBHLIM 3HaYeHUeM, paBHbiM 50 % MakCUManbHOrO 3Ha4eHus
3NEKTPUYECKOro BXoAHOro curHana VIPT, gencteytowero mexay Bxog-
HbIMW M3MEPUTENBHLIMW 3aXMMaMKU NOcrneAoBaTeNlbHO C MOME3HbIM
CUrHanom u umetoLlero ntobon gpasoBbIn yrom;

— NPY BANSHUU HaNPSHXKEHUS NPOAONbHON MOMEXU NMOCTOSAHHOIO UNW ne-
peMeHHOro Toka ¢ adeKkTUBHbIM 3HavyeHnem, pasHbiM 100 % makcu-
ManbHOro 3HaYeHusa anekTpudeckoro BxogHoro curHana WPT, gen-
CTBYHOLLENO MeXAy NOObIM U3MEPUTENBHBLIM 3AXXMMOM U 3a3€MIEHHbIM
KOpMnycom u nmetoLlero nobon ¢asosbii yron.

2.2.7 ObnacTb 3agaHnsa yCTaBOK COOTBETCTBYET AnanasoHy U3MepeHui.

2.2.8 T'nctepesnc cpabatbiBaHMA pene no ycTaBkam HECMMMETPUYHbIN,
NPOrpaMMmpyeTcs He3aBMCUMMO MO KaXKOOMN yCcTaBKe W perynvpyeTcs B npe-
Aenax Bcero avanasoHa UsMepeHun.

2.2.9 MNpepen ponyckaemMon OCHOBHOW MNOrpewwHocTn cpabaTbiBaHWs
cuUrHanusauum He npesbiaeT npefena oCHOBHOW MOrPeLLHOCTU nsMepsie-
MbIX BENNYMH.

! Mpepenel gonyckaemoli Bapuauum nokasanuin NPT (ana nHaekca 3akasa A) He npeBbilaoT
0,5 npegena gonyckaemMon OCHOBHON NOTPELUHOCTY AN BXOAHbLIX CUrHarnoB:

- oT TC (B nogananasoHe Temnepatyp oT MuHyc 50 go nntoc 200 °C),

- ot TN tuna TMNP (B) (B nogananasoHe Temnepatyp oT nntoc 300 go nntoc 400 °C),

- ot TN tuna TN (S) (8 nogananasoHe Temnepatyp ot 0 go nntoc 100 °C).
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2.2.10 lNpenen gonyckaeMon AOOMOMHUTENbBHOW NOrpeLuHocT cpabaTthbl-
BaHWA CUrHanusauuu, BbI3BaHHON U3MEHEHWEM TemnepaTypbl OKpyXatoLle-
ro Bo3gyxa OT HopMarbHOM Ao nobon B npegenax pabounx TemnepaTyp Ha
kaxxgble 10 °C nsmeHeHus Temnepartypsbl, He npeebiwaeTt 0,5 npegena go-
MycKaeMOW OCHOBHOW MOrpeLIHOCTH cpabaTbiBaHMS CUrHanmaaumm.

2.2.11 lNMpepen gonyckaeMon AOMOSTHUTENbHOW MOrpeLLHOCTM cpabaTbl-
BaHWUA CUrHanusauuu, BbI3BAHHOW W3MEHEHWEM HarnpsbkeHWs nuTaHus oT
HOMUWHanbHOro Ao nboro B Npegenax pabouynx ycrnoBun NpUMeEHeHUsi, He
npesbiwaeT 0,2 npegena gonyckaemMon OCHOBHOW MOrpeLLuHocTy cpabaThbl-
BaHWS cuUrHanuaauum.

2.2.12 MakcnmanbHOe COMNPOTUBIIEHME KaXOoro npoBoda COeANHEHUS
UPT c TC - 15 Om.

2.2.13 BbIxogHble XapakTepUCTUKM BCTPOEHHOTO UCTOYHMKA HaNpPshKeHUs
noctosiHHoro Toka UPT 5940, UPT 5940A gns nutaHus M3MepuTerbHOro
npeobpasoBarens:

— HOMUHasIbHOEe HanpsKeHne (24,00+0,48) B,

(36,00+0,72) B;
— MaKCcuUMarnbHbIA TOK Harpy3km 22 VA,
— MaKCUManbHbIA TOK KOPOTKOrO 3aMblKkaHuWs 50 mA.

2.2.13.1 BbIxogHble XapaKkTepUCTUKM BCTPOEHHOrO MCTOYHMKA Hamnpsike-
Hua noctosiHHoro Toka VPT 5940Ex ona nutaHua uameputensHoro npeob-
pasoBaTtens:

— HOMWHarbHOEe HanpsikeHne (24,00+0,48) B;
— HanpshKeHne nNpu MakcMMarnbHOM Toke Harpysku 22 MmA He meHee 18 B;
— MaKCMMarbHbIN TOK KOPOTKOrO 3aMblKaHUS 50 mMA.

2.2.14 3HaveHua  uckpobesonacHbIX  ANEKTPUYECKUX  napameTpoB
NPT 5940Ex He npeBbiwaloT:

— MaKcuMarnbHOe BbIXOQHOE HanpsiKeHune Uy <24,5B;
— MaKcMMarbHbI BbIXOQHOW TOK lop =50 MA;
—MaKkcMManbHas BbixogHas MOLWHOCTb P, <0,5BrT;
— MakcumMarbHasi BHELLHASA eMKOCTb Co <45 HO;
— MakcuMMarnbHas BHELUHAS UHOYKTUBHOCTb Lo <20 mIH;
— OTHOLLEHWEe MaKCcMManbHON UHAYKTUBHOCTU K Lo <100 MK H
COMpPOTUBIEHMIO Ro = Om

2.2.15 lNutaHune VPT ocylectBnsaeTcsa oT CeTU NEPEMEHHOro ToKa CUHY-
covganbHon doopmbl yactoTom oT 40 go 100 'y HanpsxkeHrem oT 90 oo 249 B,
NpW HOMUHarnbHbIX 3Ha4eHuaX —vacToTbl 50 'y 1 HanpsbkeHus 220 B.

2.2.16 MowHocTtb, noTtpebnsemad WPT OT WUCTOYHWMKA MNEepeMEeHHOro
HanNpPsHKEHNA NPY HOMUHAIbHBIX 3HAYEeHUSX, YKa3aHHbIX B N. 2.2.15, He npe-
BbllwaeT 7 B-A.
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2.2.17 3nekTpuyeckas NPOYHOCTb U30MALMK

2.2.17.1 N3onsaumnsa anekTpu4ecknx uenen nutaHus 1 curHanmsaumm oT-
HOCWUTENBHO KOpMnyca, BXOAHbIX M3MEPUTESbHbIX Lienen v Lenen BCTPOEHHO-
ro UCTOYHMKA HanpsbkeHus, uenen nHrtepdenca n mexay cobon B 3aBucu-
MOCTW OT YCITOBMI WUCMbITAHWUIN BblAEPKMBAET B TeyeHne 1 MUH OencTBue
UCMNbITATENbHOIO HaMNpPsPKEeHUst NPaKTUYECKU CUHycouaanbHOW hopmbl 4Ya-
ctoTton oT 45 0o 65 Nu:
— 1500 B npu TemnepaType okpyxatoLiero Bozayxa (20+5) °C n otHocuTenb-
Hom BnaxxHocTn oT 30 o 80 % (ana NPT 5940, UPT 5940Ex, UPT 5940A);
— 900 B npwu oTHocuTenebHow BnaxHocTu (90+3) % n TemnepaTtype OKpy-
Xatowero Bo3ayxa (25+3) °C (ans NPT 5940, IPT 5940A).

2.2.17.2 N3onsumnsa BXOOHbIX U3MEPUTESNbHbBIX Lenen u uenen BCTPOEH-
HOro MCTOYHMKA HaMpsXXeHus 1 uenen nHtepdenca OTHOCUTENBHO Kopnyca
n mMexgy cobolr B 3aBMCMMOCTU OT YCIOBWUIA MCMbITAHUA BbIAEPXKMBAET B
TedeHne 1 MUH OENCTBUE UCMbITATENbHOIO HAaNPSPKEHUSA MPAKTUYECKU CUHY-
covganbHom dhopMbl YacToTon oT 45 o 65 Iy
—500 B npu Temnepatype okpyxatowlero Bo3gyxa (20+5) °C n otHocutens-
Hown BriaxHocTh oT 30 o 80 % (ana UPT 5940, NPT 5940Ex, NPT 5940A);
— 300 B npwu oTHocuTenbHow BnaxHocTn (90+3) % n TemnepaTtype Okpy-
Xatowero Bosgyxa (25+3) °C (gns NPT 5940, UPT 5940A).

2.2.17.3 N3onsaumsa BCTPOEHHOrO UCTOYHMKA HanpsbkeHus 36 B oTHocu-
TENbHO BXOOHbIX N3MEPUTESbHbIX Lienei B 3aBUCMMOCTU OT YCITOBUIA UCHbI-
TaHUN BbIOEPXUBAET B TedeHue 1 MWH OEeNCTBME UCMbITAaTENbHOro Hanps-
YKEHMS! NOCTOSIHHOIO TOKa:
—200 B npu TemnepaType okpyxatowero sosagyxa (20+5) °C n oTHocu-
TenbHoun BnaxHoctn oT 30 oo 80 %;
—120 B npwu oTHOCKTenbHONM BnaxHoctn (90+3) % 1 TemnepaTtype OKpy-
Xatowero Bosayxa (25+3) °C (ans UPT 5940, UPT 5940A).

2.2.18 dnekTpuyeckoe CONPOTMBIEHME M30NAUMU TOKOBEeAyLMX Lenen
UPT oTHOCUTENBHO ero kopnyca n mexay cobomn He MeHee:

— 20 MOwm npu TemnepaTtype okpyxatowero sosagyxa (20+5) °C u oTHo-
cutensHon BriaxHocth ot 30 % Ao 80 %;

— 5 MOwm npu Temnepatype okpyxatoiiero sosgyxa (50+3) °C n oTHocu-
TenbHon BnaxHocTu oT 30 % Ao 80 %;

—1 MOwm npu oTHocuTenbHOW BnaxHoctn (95+3) % wn Temnepatype
oKkpyatoLLero sosayxa (35+3) °C.

2.2.19 NabapuTtHble pa3mepsbl, MM, He Bornee:

— nepeaHsas naHenb 144 x 36;
— MOHTa)Has rnybuvHa 97;
— BbIpe3 B WNUTE 140 x 31;
— MakcumaribHas TomnwuHa wmTa 10.

2.2.20 Macca He 6onee 0,6 Kr.
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2.2.21 NPT ycTonumuBbl M MPOYHbI K BO3OEMUCTBUIO TemnepaTypbl OKpy-
Xarowero Bosgyxa ot MuHyc 25 go nntoc 50 °C.

2.2.22 NPT ycTOM4MBbI U NPOYHBI K BO3AEWCTBUIO BRIaXXHOCTN 0 95 1 98 %
npv TemnepaTtype okpyxatowero Bo3gyxa nnoc 35 °C cooTBETCTBEHHO.

2.2.23 NPT ycTonumBbl M MPOYHBI K BO3OENCTBUIO CMHYCOMOANbHOW BUOpaLmm
B AnanasoHe YactoT o1 1 go 100 'y npyn amnnutyae BubpoyckopeHusi 20 m/c’.

2.2.24 NPT He MMetoT KOHCTPYKTUBHbBIX 3f1IEMEHTOB U Y310B C pe30HaHC-
HbIMW YacToTaMmn oT 5 go 25 'y,

2.2.25 NPT ycTonumBbl 1 NPOYHbI K BO3AENCTBMIO MEXaHMYECKMX YaapoB
OOWHOYHOro AEVCTBUS C NMUKOBbLIM YOAPHbLIM yckopeHnem 20 M/c?, AnuTens-
HOCTbIO yAapHoro umnynsca ot 2 Ao 20 mc 1 o6Lwwmm konudectsoM yaapos 30.

2.2.26 IPT ycTonumBbl 1 NPOYHbI K BO3AENCTBUIO MEXaHUYECKUX yaapoB
MHOFOKpaTHOro AEeWCTBUS C MWKOBbIM YyaapHbiM yckopenmem 30 m/c”, ¢
npeanoyTUTENBHON ANUTENbHOCTLIO AENCTBUSA yaapHOro yckopeHus 10 mc
(monyckaemas gnutenbHOCcTb — OoT 2 Ao 20 MC) 1 KONMMYECTBOM yAapoB B
Kaxkgom HanpasneHum 20.

2.2.27 NPT npoYHbl K BO3AENCTBUIO YOAPHOW TPSACKU C YMCIIOM yaapoB B
MUHYTY 80, cpegHMM KBagpaTUYeCKUM 3Ha4dyeHMeMm YyckopeHusa 98 M/c® 1
NPOAOIKUTENBHOCTBIO BO3AENCTBMSA 1 u.

2.2.28 IPT npO4Hbl Npy CENCMUYECKMX BO3OENCTBUSIX, SKBUBANEHTHbIX
BO34ENCTBMIO BUOpaUMm ¢ napaMmeTpamu, ykasaHHbIMK B Tabnuue 2.4.

Tabnvuya 2.4
YacrtoTta,ly [1,0/2,0(3,0(/4,0]5,0|6,0]|8,0|10,0/15,0/20,0|30,0
YckopeHve, m/c”| 2,4 | 6,0 [11,6]20,4]19,2|17,2[15,2[12,4| 8,0 [ 7,6 | 5,6

2.2.29 ObecneyeHne 3neKTpoMarHUTHOW COBMECTMMOCTM W nomexosa-
LMLLEHHOCTH

2.2.29.1 Mo ycTOMYMBOCTU K 3aneKkTpoMmarHuTHeiM nomexam WPT cornac-
Ho TOCT P 50746-2000 cooTBETCTBYIOT:

—rpynne ncnonHexus lll, kputepun kayectsa PyHKLMOHMPOBaAHUSA A;

—rpynne ncnonHexus 1V, kputepumn kayectsa (pyHKLUMOHMPOBaHUS A.

2.2.29.2 NPT HopmarnbHO (PYHKLMOHVPYIOT U HE CO3AatoT NOMeEX B YCIOBUSX
COBMECTHOM paboTbl C annapaTypoil CUCTEM U 3NEMEHTOB, AN KOTOPbIX OHU
npegHasHayeHbl, a Takke ¢ annapaTtypon Apyroro HasHadYeHusi, KotTopast MOXeT
ObITb MCMOMNb30BaHa COBMECTHO € AaHHbIMM VIPT B TUMOBO NOMEXOBOW CUTYaLN.
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2.3 YcTponucTBO 1 pabora

2.3.1 O6wwmn Bug NPT

Ha pucyHke 2.1 npeacTtasneH oowun eng VPT.
NPT 5940/M1 NPT 5940/M2
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WPT 5840M

WAL AL Lt

Witz e

e sssan

PucyHok 2.1 — O6wun Bug UPT

O6o03HayeHns K pUCYHKy 2.1:

1 — meTannuyeckuin KOopnyc;
2 — KpenexHasd nraHka;
3 — nuueBas naHensb.

Kopnyc UPT npegHasHadeH OnNs LMTOBOrO MOHTaxa. [Ang ycTaHOBKM
npubopa B WMUT B KOMMIEKTE MpUNaratTcs KpenexHble 3reMeHTbl: BUHT
(2 wr.), kpenexHble NnaHkn (2 wrt.).

Ha nuueson naHenn WPT pa3smelleHbl anemMeHThl MHauKaummM 1 ynpasne-
HVS, Ha 3adHeW NaHenu pacrorioXXeHbl CbeMHbIE KMEeMMbl, BUHT 3alUMTHOro
3asemneHus 1 nepekntodatens «ASCI/MODBUS» npotokona obmeHa no unH-
Tepdency RS-485.

Ha pucyHkax 2.2 n 2.3 npeacrtasneHa nepeaHasa naHens UPT, 2.4, 2.5 —
3agHaa naHenb UPT.
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“» INEMEP
WPT 5940/M1

PucyHok 2.2 — lNepeaHasa nanenb UPT 5940/M1

&P INEMEP
100~ ® 1
@ K2
® K3
@ K4

&7 5

UPT 5940

PucyHok 2.3 — lNMepeaHsasa naHens UPT 5940/M2
0O0603HayeHus K pucyHkam 2.2, 2.3:

1 — undpoBon MHAMKATOP;

2 — WKanbHbIA NHOnKaTop;

3 — eANHNYHbIE MHAOUKATOPbl COCTOSHUA KaHanoB curHanusaumm «K1y,
«K2», «K3», «Kdx»;

4 — KHOMKKX yrnpaBneHus.
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PucyHok 2.4 — 3agHsas naHenb UPT 5940/M1
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PucyHok 2.5 — 3agHsaa naHenb UPT 5940/M2
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OB603HayeHus K pucyHkam 2.4, 2.5:

1 — pasbem 4nsi NOOKIHOYEHUS NUTAHWUS;

2 — pa3beM YeTblpex peneriHbix BbixodoB («K1», «K2», «K3», «K4»);
3 — nepekntoyatens «ASCII/MODBUSYy;

4 — pasbeM nHTepgenca RS-485;

5 — pa3beM Ans NOAKMYEeHNs1 NepBUYHbIX NpeobpasoBaTenein;

MpuMeyaHune— Bo3aMoxHbl ABe Mmoaudukalmm pasbema (5):
— ¢ 5-10 koHTakTamu (ons MIPT co BCTPOEHHBLIM MCTOYHUKOM HanpshkeHus 24 B),
— ¢ 6-10 koHTakTamu (ans VIPT co BCTPOEHHBLIM MCTOYHUKOM HanpshkeHus 36 B).

6 — BUHT 3aLLMTHOro 3a3eMreHus.
2.3.2 OnemeHTbl MHAUKauun n ynpasneHus NPT

Ha nepegHen naHenu VIPT HaxogaTcsa (CM. pucyHok 2.2, 2.3):

— uncpoBon NHauKaTop;

— LWKanbHbIA MHOUKATOP;

—efuHu4dHble nHaukatopbl «K1», «K2», «K3», «K4» cocTtosiHua pene;

—krorkn « Ly, Iy, «®y Ans paboTbl ¢ MeHto npubopa.

2.3.2.1 Undpposon mHaukaTop npeactaBnseT coboun 4yeTbipexpaspsg-
HbIl CEMUCErMEHTHbIN MHONKATOP C BLICOTON MHAMLMPYEMbIX CUMBOMOB 13 MM
W NpegHasHayveH Ansg uHaukauun:

— M3MepSeMOoro 3Ha4YeHns PU3NYECKON BENUYMHDI;

—HasBaHWN NyHKTOB MeH0/ NnapaMeTpoB KOHUrypauuu;

—3Ha4YeHMN napameTpoB KOHUrypaumu,;

—coobLLeHN 0 Xxoae BbIMOMHEHUS Npoueayp B peXnMe MeHI0;

— AnarHocTmn4yeckux coobLyeHnin ob olumnbKax.

2.3.2.2 B pexnmMme naMmepeHust Ha UMdpoBOM MHAMKATOpe oTobOpaxaeTcs
Tekyllee 3Ha4YeHue u3mMepsemMon BenuymHbl. YucnoBble 3Ha4YeHUs BbIBOASAT-
CA Ha WHOMKaTop C nraBalowen AeCATUYHOW TOYKOW, pas3psagHOCTb nepe-
KNntoYaeTcs asToMatmydeckn. Ha nHgmkaTop BbIBOOATCA Takke MHGopMaums
06 obpbiBe gaTyMKa, NPEBLILLEHMN BXOAHbIM CUTHAroMm rpaHul guanasoHa
n3mepeHunn, n apyrme coobuieHus ob owmbkax.

2.3.2.3 B pexvme MeHO Ha uMpPOBOM MHAUKATOpPe OTOGpaxarTcs
MHEMOHMYECKME 0003Ha4YeHMs MnapameTpoB KOHMUIypauun, YUCIEHHbIE
3Ha4YeHUs 3TMX NapameTpoB, a Takke cooblieHnst 06 owmnbkax npu BBoAE
3Ha4yeHMn NapameTpoB U 3anycke npoLeayp.

2.3.2.4 WkanbHbIA MHOVKaTOP NpeacTaBnsieT cobOW NMHENHYIO LiKany,
cocTosyo 13 40 TpexuBeTHbIX CBETOOUOOHbLIX CEerMEeHTOB, U NpeaHa3Ha-
YeH AN MHAOMKaAUUKW M BU3YyarbHOW OLIEHKU TEKyLLEero 3HayeHus mamepsie-
MOW BESIMYUHBI U YCTaBOK B YCTAHOBMEHHOM Ouana3oHe LUKanbHOro WMHAW-
KaTopa.
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3HayeHne n3MepsieMoit BenuUYuHblI OTOBpaXaeTcs Ha LIKanbHOM WUHAOU-
KaTope OHUM U3 OBYX CMocoGoB:

— HenpepbIBHOW NOMOCOW CBETALNXCA CErMEHTOB;

— OBYMSI COCEIHMMM CEerMeHTamu, NepeMeLLialoLLIMIACSA MO LLKarne.

LiBeT cBeYeHns CerMeHTOB LUKanbHOro MHAUKaTopa yKkasbiBaeT Ha nomno-
XEHUe TeKyLlero 3Ha4YeHUss U3MepssemMon BENUYUHbI OTHOCUTENBbHO 3Haye-
HWI YCTaBOK.

3eneHbINn UBET CErMEHTOB O3Ha4yaeT TO, YTO 3HAYeHVE M3MepPSIeEMON Be-
NNYMHBI HaXoOMTCA B AManasoHe, 3aJaHHOM yCcTaBkamu npegynpexneHus,
npv 3TOM BCE KaHarlbl CUrHaNU3aumm BbIKMIOYEHbI.

KenTbIi LBET CEerMEHTOB O3Ha4aeT TO, YTO 3HaYeHue U3MepsaemMon Benu-
UYMHbI BbIWO 3a npejenbl AnanasoHa, 3afaHHOro yctaBkamu npegynpe-
XOEHWsl, HO HaxoauTCca B AnanasoHe, 3aaHHOM aBapUHBLIMK YCTaBKamw,
MpY 9TOM BKITKOYAETCH KaHan CUrHanu3aumm n HamkaTop cpaboTaBLUel YCTaBKM
npeaynpexgeHvs.

KpacHbI LUBET CEerMeHTOB O3HayaeT TO, YTO 3HAYEeHVE U3MEPSEMON Be-
NWYUHBI BBILWO 3a npegernbl AvanasoHa, 3a4aHHOro aBapuHbIMK yCTaBKa-
MW, NMPU 3TOM BKIIOYAETCA KaHan curHanvsaumMv v nHgmkatTop cpaboTtasluen
aBapuMHON YCTaBKW, KaHan YCTaBKv MpeaynpexgeHns Takke OCTaeTcs BKIO-
YeHHbIM.

3HayeHns1 ycTaBoK OTODOpaKaloTCs Ha LKarbHOM WHAWKATOpPE OAWHOY-
HbIMWU CermMeHTamu KpacHoro useta. [1pu cpabaTtbiBaHNM aBapuiAHbIX yCTa-
BOK, KOrfla KpacHble CerMeHTbl CUrHana coBnagatT C CErMeHTaMn yCTaBok,
KpacHbIM LiBET CBEYEHUSA NOCNEeHNX MEHAETCH Ha XenTbln.

Bce BbicBeuMBaeMble CErMeHTbl LUKanbHOro UHAukKatopa MurailT C Ya-
ctoTto 1 'y npw BbIXxode 3HAYEHUS N3MEPAEMON BENNYNHBI 3a YCTaHOBMNEH-
HbI AManasoH LWKanNbHOro MHAUKaTOpa, a Takke npu ownbke naMepeHni.

2.3.2.5 EguHnynble nHankaTtopbl «K1», «K2», «K3», «K4 npeaHasHaveHbl
Ansi oTOBpaxeH!s COCTOSHMSA pene KOMMYTUPYEMbIX KaHarnoB CUrHanusaumm.
CeeTawmecs MHANKaTOpPbl NHPOPMUPYIOT O BKITKOYEHHOM COCTOSHUM pere.

2.3.2.6 KHorku yripaBneHus crnyxaTt Ansg 3ajaHus napaMmeTpoB KOHUry-
paumm MIPT ¢ NOMOLLbIO MEHIO B aBTOHOMHOM pexuMe paboTbl.

2.3.2.7 NepekntovaTens «ASCII/MODBUS», pacnonoXeHHbl Ha 3agHen
naHenn WUPT, cnyxuT gna Belbopa npoTokona obmeHa no WHTepdency
RS-485, obecneynBasi 6onee LLIMPOKYIO BO3MOXHOCTb MCMONb30BaHUA pas-
NYHBIX Nporpamm npu pabote ¢ MPT. 3aBoackas ycTaHOBKa — MONOXEHNe
«MODBUSY.
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2.3.3 OneMeHTbl NOAKMIOYEHUI K BHELLHMM YCTPOUCTBaM

2.3.3.1 Paszbem XP1 — 3-X KOHTaKTHasi BUsKka c warom 5,08 mm — cnyxut
0N NOAKIMOYEHUST Lenen CeTeBoro NUTaHus ¢ NOMOLLbI0 CbEMHOW BUHTO-
BOW KNEeMMHOW po3eTku, Bxogsauwen B komnnekt MPT. MakcumanbHoe ceve-
HWe npumeHsiemoro nposoga — 1,5 MMZ.

KoHTakT 1 pasbema XP1 cnyxut ans nogknoyeHnsa uenu pabodyero 3a-
3emMrieHusa ans obecneyeHnss nomexoycrtonumsoctn UPT, He obecneunBas
npu 3TOM OYHKLMM 3aLLUMTHOrO 3a3eMrneHuns kopnyca npubopa.

2.3.3.2 Pazbem XP2 — 12-Tn kOHTaKTHasa Bunka ¢ warom 5,08 mm — cny-
XUT ONS NOOKIMIOYEHMS Lienen UCMONMHUTENbHbIX YCTPOUCTB KaHaroB CUrHa-
nusaumm ¢ NOMOLLLIO CbEMHOM BMHTOBOW KNEMMHOW PO3ETKWU, BXOASLLEN B
komnnekt UPT. MakcumanbHoe ceveHne npumeHsiemoro nposoga — 1,5 MM

2.3.3.3 Pa3zbem XP3 — 2-X KOHTaKTHasi BUska ¢ warom 3,81 MM — Cnyxut
Ons nogkniyeHus uenen nHrepgenca RS-485 ¢ nomowbio CbeMHON BUH-
TOBOW KITEMMHOW pO3eTKK, Bxogsauwen B komnnekt UPT. MakcumanbHoe ce-
YeHne npuMeHsiemoro nposoga — 1 MM,

2.3.3.4 Pazbem XP4 — 5-Tn KOHTaKTHas Bunka ¢ warom 3,81 mm nubo
6-TN KOHTaKTHadA BUSIKa € aromMm 3,5 MM — CIYXUT AN NOAKMYEHNs Lenen
nepBuYHbIX NpeobpasoBaTenen ¢ NOMOLLBbI CbEMHON BUHTOBON KNEMMHON
poseTku, Bxoaawewn B komnnekt NPT. MakcumanbHoe ceveHne npumeHsie-
Moro nposoga — 1 MM,

KnemmHasi po3eTka KOMMMEKTYeTCA 3aLllMTHBIM KOPMYCOM, KOTOpbIA UC-
nonb3yeTca Mpu MOOKIIOYEHMM Lenen nepBuYHOro npeobpasoBarens,
Haxo4sLEeroca BO B3PbIBOOMACHOW 30HE, a Takke Npw MOLKIHYEHUU Tep-
Monap Ans 3aWuTbl KOMMeHcaTopa OT Pe3KUX W3MEHEHUI OKpyXatoLen
cpenbl.

2.3.3.5 BVHT 3alUMTHOro 3a3eMIieHus CnyxuT Ans nogcoeAnHEHUS WUHbI
3aLUNTHOrO 3a3eMIneHnsa ¢ NOMOLLbI HakoHeYHuKa Tuna «Oy», Bxoasawero B
komnnekt VIPT. MakcumanbHoe cedeHne npuMeHsieMoro nposoda — 2,5 MM,
3asemneHune kopnyca VIPT npu akcnnyatauum siBnaeTcs obsi3aTenbHbIM.

2.3.4 OcHoBHble mogynu VIPT

UPT cocTtouT 13 AByX OCHOBHbIX MOAYIEN:
— CUCTEMHOro MoAayns,
— MOAYNSA NHAUKALMM C KHOMKaMu ynpaBrieHus.

2.3.4.1 Moagynb uWHOMKAUMM C KHOMKaMu YnpaBreHus sBMsieTCs KOH-
CTPYKTMBHO 3aKOHYEHHbIM Y3MOM, XeCTKO 3akpenneHHbiM B kopnyce WPT,
UMELLUM pa3dbeMHOe CoeANHEHME C CUCTEMHbBIM MOAYMEM.
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2.3.5 O6wwue npuHumnel pabotsl MPT

Pabota MIPT npoucxoguT B UMKIIMYeckoMm pexume ¢ nepuogom 0,3 c. 3a
oovH umkn pabotel MPT npov3BoauT OgHO M3MEPEHWE CurHana nepBUYHOrO
npeobpasoBatens. [NonydyeHHble pe3ynbTaThl UIBMEPEHUS aHANU3UPYIOTCH U
npeobpasyoTcs MUKPOMNPOLLECCOPHBIM OMOKOM ynpaBfieHnsl B COOTBETCTBUM
¢ Hactporikamu VIPT (napameTpamu koHpurypaumm).

PesynbTat nsmepeHns otobpaxaeTca Ha UMPOBOM U LLUKANIBHOM MHAM-
katopax MPT u cpaBHMBaeTCs CO 3HadeHusAMW ycTaBok. 1o pesynbTaty
CpaBHeHNs opmmnpyeTca KomaHaa yrnpaBneHuss penemHbiIMU KaHanamu
curHanusauum VPT.

2.3.5.1 NpeobpasoBaHue BXOOQHOro curHana

B Havane kaxgoro uukna namepeHuii aneKTpuYeckuin curHan ot nepBuy-
Horo npeobpasoBaTtens MOCTyNnaeT Ha YHWBEpPCalnbHbIA M3MEPUTENbHbIN
BXo4 W npeobpasyetcs cyomoaynem AL B umdpoBon kod, KOTOPLIA Mo-
CTynaeT B MMKPOMPOLLECCOPHbIN GOK ynpaBneHus Ansa ganbHenwen obpa-
60TkM, onpenensiemon koHdurypaumen APT.

2.3.5.2 ObpaboTka umdpoBoro koga

HanbHelwas obpaboTka LMEPOBOro Koda 3aBUCUMT OT 3HAYEHUIA COOT-
BETCTBYIOLMX NapameTpoB KOHMUrypauun, yCTaHOBIEHHbLIX NONb3oBaTe-
nem, 1 MOXeT BKMNoYaTb criegylolme aTtanbl, BbiNOMHAEMbIE B MPUBEAEHHON
HVXe NocneaoBaTenbHOCTU:

— KOppeKyusi Hynsi  Koppekyust duarna3oHa Anst yCTpaHeHUs1 HayarnbHoW

MorpeLLHOCTM Npeobpa3oBaHns BXOAHbIX CUTHATOB;

— JemnigpuposaHue Ans nopgasneHus konebaHun nokasaHun npubopa
NPV HaNU4YyMKU NOBBLILUEHHOTO YPOBHSI LUYMOB ¥ MOMEX, NMOCTYMNatoLWmMX Ha
N3MepUTENbHbIN BXOS;

— u3srieHeHUe KOPHS K8adpamHo20 N3 3Ha4eHUs1 3MepPAEMON BENUUMHBI.

PesynbTatom Bcex aTanoB oOpaboTku SIBNSETCA UBMEPEHHOE 3Ha4YeHue
Ausn ¢husudeckol senuyuHbl. Ha undposom nHgmkatope VPT BbicBeumBa-
€TCs 3HaYeHne BenuUMHbI A, OKPYIMEHHOE A0 KONMYeCcTBa 3HAKOB, Onpe-
OensieMblX paspsgHOCTbIO MHOMKATOpa M YCTAHOBIEHHBIM KOMMYECTBOM
pa3psgoB nocre 3ansTomn.

2.3.5.3 dopmupoBaHue curHana ynpasneHus pene

Mpu cpabaTtbiBaHUM yCTaBOK 3NeKTPOHHLIN 6ok MPT dopmupyeT no ve-
TbIpEM KaHamnam curHanusauumm AWMCKPETHble CUrHanbl yrnpaBieHus BHEeLU-
HUMW YCTPONCTBaMMU.

UPT nmeeT yeTbipe pukcupoBaHHble ycTaBku. [Mpu atom yctaBka 1 («SEt1»)
CBsi3aHa C MepBbIM UCNONMHUTENbLHLIM pene, ycTaBka 2 («SEt2») — co BTO-
pbiM, ycTaBka 3 («SEt3») — ¢ TpeTbuM, ycTaBka 4 («SEt4») — c YeTBEPTbIM.
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YcTtaBkm 1 1 2 9BNSAOTCS HWXKHUMUK, cpabaTtbiBaloT, Korga 3HayeHue us-
MepsieMON BENNYMHBI CTAHOBUTCS MEHbLUE 3HAYEHUI YCTaBOK.

YctaBkn 3 U 4 aBnAKOTCA BEPXHMMU, cpabaTbiBalOT, KOraa 3HadeHue us-
MepsieMON BENNYMHbI CTAHOBUTCS OOMbLUE 3HAYEHWI YCTaBOK.

YctaBkm 2 1 3 ABNSIOTCA ycTaBkamu npedynpexaeHns, yctaskm 1 n 4 —

aBapVII?IHbIMVI yCTaBKaMu.
Ons cobnogeHnsa  Norvkm paGOTbI YCTaBOK [OOJIKHO BbINOJIHATBCA

HEepaBHECTBO
Anmin < «SEt1» < «SEt2» < «SEt3» < «SEt4» < A .. (2.5)

roe Amin— HWKHUI npegen uamepeHun gna TC mn TM nnbo HWXHWIA
npegen guanasoHa npeobpasoBaHua Ans YHUULMPOBaH-

HbIX CMTHaNoOB TOKa N HanpsKeHus;
Amax— BepxHui npegen mamepenun gnsa TC un Tl nnubo BepxHUin
npegen guanasoHa npeobpasoBaHMs ONis YHUUUMPOBaH-

HbIX CMTHaNoB TOKa U HanpsiKeHusl.

CocTosiHMe kaXxgoro perie nMpy BO3HUKHOBEHWM OOpbIBa LIeNU NepBUYHOTO
npeobpasoBaTtens onpegenser napameTtp «rLEr», koTopbin npeacTasnset
cobon ABomYHOE 4-X paspsaHOe YKUCHO, FOe Kaxabln paspsig COOTBETCTBYET
CBOEMY KaHany curHanusaumm.

2.4 OCHOBHbI€ PEXUMbI

VPT moxeT HaxoguTbCs B O4HOM U3 CreayloLwnx pexnmos:
— pexxume usmepeHul (cm. n. 2.4.1);
—pexume MeH (CM. Nn. 2.4.2).

I'Iepexo,u, B pexXum mecmupoeaHus yCmaeoK U persie OCYLLeCTBIAeTCA U3

pexuma MeHro (cM. n. 2.6.2.21, 2.6.2.22).
Hesasucnmo ot TekyLero pexvma PT BeinonHAeT cneaytowme yHKUnm:
— U3MepeHue 3Ha4YeHnss BXOAHOro curHana;
— nNpeobpa3oBaHne M3MEepPEHHOro 3Ha4YeHnst B COOTBETCTBYHOLLYIO U3u-

YECKYH BEMNUYUHY;
— KOHTPOSb 3HAYEHUA U3MEPSEMOW BENUYUHBLI B peEXMME pearnbHOro

BpeMeHU;
— ynpaBreHne COCTOSHUEM pere KaHanoB CUrHanusauuu.

Ha pucyHke 2.6 npvBegeHa cxema B3avMocBs3en mexay pexxumamu NPT.
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PucyHok 2.6 — Cxema B3aumocBssen mexay pexumamu UPT

2.4.1 Pexxum usmepeHul

B pexum usmepeHuli NPT nepexoauT nocrne BKKYEHUs nutaHus. B pe-
JKUMe u3MepeHul Ha UNPOBOM UHAMKATOpPE oToDOpaXkaeTcs Tekyllee 3Ha-
YeHVe M3MepPSEMON BEMNYMHBI B YACNIOBOM BUAE, HA LUKANbHOM MHAMKATO-
pe — B Buae CErMeHTOB.

KonnyecTtBo oToOpakaembix Ha LUKANIbHOM MHOUKATOPE CErMEHTOB (Nu-
60 pacnonoxeHve napbl CErMEHTOB) JIMHEWHO 3aBUCUT OT W3MEPEHHOTrO
3Ha4yeHus B yCTAHOBMEHHOM AuanasoHe LUKanbl, Npy 9TOM HWXKHEW rpaHuLe
AnanasoHa LuKanbl COOTBETCTBYET KpauWHUW neBbld (HWKHWUIA) CerMeHT, a
BEpXHeW rpaHuue — nonHas wkana ns 40 cerMeHToB.

UHankaTopbl «K1»...«K4» MHDOPMUPYIOT O COCTOSIHUM pene KaHarnos
curHanusauum B 3aBUCMMOCTM OT COOTHOLLUEHUS 3HAYEHWI YCTaBOK U nU3Me-
psieMon BENUYNHbI.

21



2.4.2 Pexxum MeHo

Pexum mMeHro npegHasHavYeH Ansg npocMoTpa U peaakTupoBaHUs 3Hade-
HUW NapameTpoB KoHdurypaumm NPT, a Takke AN BbINOMHEHWS Npoueayp
TECTUPOBaHMWS YCTaBOK U pene.

B pexume meHI npouecc M3MEPEHUs U YNpaBreHUs KaHanamu curHa-
nuM3auum He npekpawiaeTcs (Kpome nepuofa BbINOMHEHUS Npouenypbl Te-
CTMPOBaHWSA YCTaBOK U pene), MHAMKaTopbl BKITFOYEHHbIX KaHaroB cUrHanmaa-
LM NPpOLOIMKAOT CBETUTLCS, @ BCE CErMEHThI LLKanbHOrO MHAMKATOpa racHyT.

Bce nameHeHus 3HayeHMn napaMeTpoB 3anoMUHAIOTCH B 9HEProHe3aBu-
cumon namatu UPT mn BCTynatoT B CUIy MOCME OKOHYaHUSA UX pedakTupoBa-
HUS.

HecaHKUMOHNpOBaHHbIE M3MEHEHWUS] 3HAYEeHUI napameTpoB KOHduUrypa-
LM 1 3aryck TeCTOBbIX Mpoueayp 3auLLarTCa Naposem.

Maponb npeacraBnsdeT cobon Lenoe MnonoXuTenbHOe YUCNo U3 anana-
30Ha BO3MOXHbIX 3Ha4yeHur (0000...9999), KOTOpoe XpaHUTCHA B IHEProHe-
3aBucumMon namatu UPT n moxeT 6biTb MU3MEHEHO TOSMBbKO C MOMOLLbH Npo-
rpaMmMbl HACTPOWKN.

3aBopckas yctaHoBka naponst — 0000, 4to obecneudnBaeT MOMHbLIA O0-
CTyn K NnapameTpam KoHdurypauumn 6e3 BBoga naponsi.

MonHbIN AOCTYN — 3TO BO3MOXHOCTb pedakTMpOBaHWUA 3HaYeHW napa-
MeTpoB koHpurypauun NPT.

OrpaHnyeHHbI JOCTYN — 3TO TOMbKO BO3MOXXHOCTb MPOCMOTPA YCTaHOB-
MNEHHbIX 3HAYeHW NapaMeTPoB KOHUrypaumn.

Mpu skcnnyataumn, yCTAHOBMEHHbIN Napoflb MOXHO cyuTaTb (€Cnu OH
3abbIT Nonb3oBaTeNnemM) UM U3MEHUTb TOSNBKO C MOMOLLbIO KOMMBIOTEPHON
nporpaMmmbl HACTPOMKN.

2.5 PaboTta B pexume MeH1o

2.5.1 HaBuraums no MeHio (PyHKLMM KHOMOK ynpaBreHus)

Bxop B pexum MeHto, MPOCMOTP U pedaKTUpoBaHue 3HayeHuin napameT-
POB, a TaKKe BbIX0OA U3 peXUMa MEeHIO OCYLLECTBIIATCS C MOMOLLbIO KHOMOK

«(», «)», «l », PacrnosnioXeHHbIX Ha nuueson naHenu NPT.

B pexume mMeH0O MHEMOHMYeckne ob603HavYeHUst NapaMeTpoB U UX TEKy-
Lme 3HayYeHnst oTobpaxatTcs Ha LMpoOBOM MHAMKATOpE.

MuvraHue 3HayeHus NnapameTpa Nubo paspsga yMcna CUrHanmaupyeT o
pexume ero peaakTupoBaHus.

PepaktvpoBaHne MHOropaspsiaHOro 4mcna OCYyLeCTBNSAETCs nopaspsg-
HO, HaYMHaga Cco cTapLuero paspsiia U nepexoas K Mnagluemy.

2.5.1.1 KHonka « » ucnonb3yetcsa ang:

—BX0Ja B PEXMM MEHIO;

—BXO[a B PEXNM pedaKkTMpPOBaHWS 3HAYEHUS NapaMeTpa;
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— BBOJA OTPeAaKTUPOBaAHHOIO 3HaYeHNs NapameTpa;

—nepexoda K pefakTMpoBaHWUIO criedylowero paspsiga (ans MHoropas-
psgHoro Yucna);

— OKOHYaHWA pedaKTUPOBaHMS 3Ha4YeHVs napameTpa (Npu 3TOM BbiGpaHHoe
3HaYeHve napameTpa BCTYMNAET B CUIY).

2.5.1.2 KHonkun «(», «)» MCMNOSb3YyTCA ONA:

—Bblbopa napameTpa (NyHKTa) MEH!IO;

—BblbOpa 3Ha4eHMs NnapameTpa M3 CrnckKa;

— BblOOpa 3Ha4YeHMs paspsiaa umcna;

—BbIXO4A W3 pexuma MEHIO B PEeXUuM U3MepeHUl (OAHOBPEMEHHbLIM

Ha)kaTMem KHOMOK «(», «)»).

2.5.1.3 HaBurauuto no nyHKTam MeHI0, N0 3HAaYeHMsIM NapameTpoB M No

3HaYeHNsAM paspsiAoB NapameTpPoB C NMOMOLLbI KHOMOK « », « P> » MOXHO
OCYLLEeCTBNATbL ABYMS crnocoGamu:

—nowaeoebiM, NyTeM OAHOKPAaTHOINo HaXaTtuda Ha OoOHY U3 KHOMOK «‘»,

«)»;

— CKaHUpyrowum, NyTem yaepXaHusi B HaXaTOM MOMOXEHUM OLHOW U3

kronok « », « P> » no nossnexus Ha LUMgpPoBOM MHANUKaTope Tpeby-
€MOro 3HayeHusi napameTpa.

2.5.2 Bxop B pexum MEHH W BbIXOL4 U3 HETFO

2.5.2.1 Bxog B pexxum MEHIO OCYLLECTBINAETCA HaxXaTuem KHOMKM «ely
B cnyyae ycraHosreHHoro napons Ha uundgposom nHankatope NPT nose-
nsieTcsa 3anpoc Ha Beog napons — «PASS». Yepes 3 ¢ unu cpasy nocne
MOBTOPHOIrO HaXaTWUsi KHOMKW «®y g LUMpoBOM MHAMKATOPE NOSABNSAETCA
yncno «0000» ¢ MuratooLMmM CTapLUMM paspsaoMm.

lMocne atoro Heob6xoouUMO BBECTM NOPa3pPsAOHO YUCOBOE 3HaYeHne na-
pons, Npu 3ToM, kak 6blno onncaHo Bbiwe, BbIGOP 3HaYeHUs pegakTupye-
MOro paspsja 41crna ocyLecTBsAeTcs KHonkaMmu « », «»> », a nepexoa K
cnegylowemy paspsgy — KHOMKOW «®ly

Mocne BbIGopa nocnegHero (Mragwero) paspsaa U HaxaTus KHOMKU «

» HabpaHHbIN KO CPaBHMBAETCS C YCTAHOBIIEHHbIM NaponeMm, u, B Cry-
Yae WX CoBMafeHus, OCYLLEeCTBNAETCH BXOA B MEHIO C NOSMHbIM AOCTYNOM,
NO3BOMAIOLWMM NPOCMaTPMBaTL YCTAHOBMIEHHbIE 3HAYEeHWsI BCeX napamer-
pPOB 1 MPOM3BOAUTL MX pedakTUpoBaHue, Npu 3TOM Ha UMEGPOBOM MHAMKA-
TOope nosiBnsieTcs nepBbI NYHKT MeHio — «SHFn».

Ecnun naponb HabpaH HenpaBuNbHO, TO MPU HaXaTUU KHOMKM «® ha
MHOuKaTope B TeyeHne 1 c BbicBeumBaeTca coobuweHne «AcdE», o3Hava-
oLee 3anpeT peaakTMpoBaHUs napameTpoB (paspeLleH TONbKO NPOCMOoTP),
nocrne 4yero Ha MHOuKaTope nosiBNAeTcs NyHKT MeHio «SHFn».
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Ecnun naponb He 6bIn yCTaHOBMEH, TO Ha LMMPOBOM MHOMKATOpPE nep-
BbIN MNYHKT MeHlo «SHFn» nosBnseTcs cpasy nocne Haxatus KHOMKN « € »,
2.5.2.2 Boixog 3 pexuma MeHK OCYLLEeCTBNSEeTCa OAHOBPEMEHHbLIM

HaXXaTtnem KHOMOK «‘», «)».

B cny4yae, ecnn B Te4eHune 5 MUHYT HE NMpou3BOOUITINCb HUKaAKMEe MaHW-
nynaumm € KHOMKamMun yrnpasli€HUA, BbIXOO U3 pexXuma MEeHH npouncxoguT
aBTOMaTUYECKN.

2.5.3 CTpykTypa MeHI0

Ctpyktypa meHio NPT npeacraBneHa Ha pucyHke 2.7.

[MapameTpbl MEHIO Ha pUCYHKe 2.7 yCrnOBHO pa3butbl Ha ABe rpynnbl:
neeasd obbeguHAET napamMeTpbl NEPBUYHbIX NpeobpasoBaTenen, LnudpoBo-
ro M WKanbHOro MHAUKaTOPOB U MHTepderica RS-485, npaBas — ycTaBoK K
pene.

[Mocne Bxoga B pexum MeHK Ha UMpOBOM MHAMKATOPE MOSIBNSIETCA
nepBblN MYHKT MEHI0 — «SHFN».

Monb3oBaTtento NpefoCTaBnsAeTCss BO3MOXHOCTb BblOOpa HY)KHOrO MyHK-

Ta MEHI0 No ABYM HanpaBleHUAM:. C NOMOLLbHO KHOMKU «‘» Bbl6|/|paIOTCF|

napameTpbl U3 feBOW Pynnbl, C MOMOLLLIO KHOMKM «F» — u3 npaBow.
OrpaHnyeHunn B Novncke napameTpoB HeT, npoueaypa Bbibopa ocylecTens-
eTCs Mo Kpyry B Nto6OM HanpaBneHuu.

BbiGop napameTpoB MOXET OCYLLECTBATLCS KaK B MOLLAroBOM pexvme,

Tak 1 B CKaHUPYIOLLEM, C YAEPXKAHVEM B HXXATOM MOMOXEHUM KHOMKU « > » urmn
« ».

MpwumedyaHune - HaumeHoBaHua napameTpoB koHdurypauumn NPT
(NpegcTaBneHHble B MEHI0 MHEMOHUYEeCKMMW 0B03HadyeHusaMun), nx gony-

CTUMblE N 3aBOACKME 3HAYEHUS, a TaKKe onucaHue OEWCTBUN NO UX yCcTa-
HOBKe W1 3anyCKy npouenyp I'IOD,pO6HO onucaHbl B 1. 2.6.
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PucyHok 2.7 — Ctpyktypa meHto UPT
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2.5.4 PepaktnpoBaHue 3Ha4YeHnin napameTpoB

2.5.4.1 PepaktMpoBaH/e 3Ha4YeHWIn MapamMeTpoB MOXET ObiTb BbIMOSTHEHO
nonb3oBatenem TOMbKO MPW HanmMuMW y Hero npas MOSIHOrO AocTyna
(cm. n. 2.4.2).

B WPT wnmeeTca gBa Tuna napamMeTpoB: NapameTpbl, NpvHUMatlowme
YNCMNOBbIE 3HAYEHMWS, U NapaMeTpbl, 3HAa4YEHUs1 KOTOPbIX BbibMparTCca 13

cnucka (Hanpumep, «CU85», «CUB5») ¢ MOMOLLLbIO KHOMOK «(», «P .

PepaktupoBaHne napameTtpoB NPT ocyluecTBnsieTcst nocne Bbibopa co-
OTBETCTBYIOLLEro Ha3BaHMA napameTpa U3 NYHKTOB MEHIO C nocreayowmm
noaTBePXAEHUEM KHOMKOM «@ly

lMocne aToro Ha uUMPOBOM MHAMKATOPE nosiBnsieTcs nNMbo 4vmcrnoBoe
3HayeHMe napameTpa C MUraloLlMM CTaplmm paspsgom, Nubo murarollee
3Ha4yeHve napameTpa, Bbibupaemoe n3 cnucka. B crapwem paspsge gecs-
TUYHOIO YUCa Kpome LUudp MOXeT NPUCYTCTBOBaTb 3HAK MUHYC.

2.5.4.2 PepaktmpoBaHMe YMCNOBOro 3Ha4YeHnsa paspsiga unv Bolbop 3Ha-

YyeHUsa napameTpa 13 cnncka NPon3BOANTCS KHOMKaMm «» n « P » n mo-
XKET OCYLLLECTBNATLCA OBYMS cnocobamu: noLaroBbiM U CKAHUPYHOLLUM, Kak
Obino onucaxo B n. 2.5.1.3.

2.5.4.3 Yncnosble 3Ha4YeHMs NapaMeTpoB, KPOME 3Ha4YeHus napameTpa
«rLEr» BbIBOOATCA Ha WHOUKATOP B LECATMYHOW CUCTEME CUMCNEHUS B
dopmaTte ¢ MKCUpOBaAHHOW TOYKOW. KonmyecTtBo MHOMLMPYEMbIX 3HAKOB
nocrie OecsSTUYHOM TOYKM He MPEBbILWAET YCTaHOBIIEHHOrO 3Ha4YeHUs napa-
meTpa «PrcS».

B npouecce pegaktmpoBaHusa Ynucna Konm4yecTBo paspsaoB nocre gecs-
TUYHOWM TOYKM OCTaeTcsi (PUKCUPOBAHHbIM (3aBoAcCKasl yCTAHOBKA — OLMH
paspsg), NodToMy nepef pefakTMpoBaHWEM pekoMeHAyeTcs cpasy 3ajaTb
Tpebyemoe KOnMMYeCcTBO pas3psgoB nocne AeCATUYHOW TOYKM, YTOObl He 06-
paLlaTtbCs K AJaHHOM npoueaype nocrie Havyana pefakTupoBaHus.

3HayeHne napameTtpa «rLEr» BblIBOOUTCA HA MHAMKATOP B ABOUYHON CU-
CTEeMe CUYMUCIEHUSA, KaXaoMy paspsily Yucra CTaBUTCH B COOTBETCTBME Ka-
Han curHanusauum ¢ HoMepom, paBHbIM HOMEpPY ABOWYHOro paspsaa.

2.5.4.4 PepaktnpoBaHne MHOropaspsigHOro 3HadyeHusi napameTpa MOX-
HO 3aBepLUMTb Ha NOBOM pa3psige NyTeM HaxaTust U yOepXKaHWUsS KHOMKU «

», MPN 3TOM OKOHYaHWEe pefakTUpPOBaHWA U BCTYMNSIEHME 3HAYeHus na-
pameTpa B cury npoucxoauT 6e3 nepexoaa K cnegyoLiemMy paspsay.
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2.6 3apaHue napamMeTpoOB KOH¢urypaumm

2.6.1 3agaHue napameTpoB KoHdwurypauum WPT ocyuwectBnsieTca c
knaBmatypbl PT (aBTOHOMHbIA PEXWUM) MM C MOMOLLLI KOMMbIOTEPHON
nporpaMmel (MPOrPaMMHbIA PEXUM).

IOna nogkntouenns VPT k MK HeobGxoamm npeobpasoBatenb MHTeEpden-
ca RS-232/RS-485, nanpumep [MN-232/485 wnn «BJIEMEP-EL-4020RS»
npounssogctea HIMM «3JIEMEP».

2.6.2 HaumeHoOBaHNs napamMeTpoB KOHUrypauum, nx MHEMOHUYecKue
0603HaveHus1, gmana3oH BO3MOXHbIX 3HAYEHMN U MX 3aBOACKUE YCTaHOBKM
npeacrtasneHbl B Tabnuue 2.5.

MHemMoHM4yeckne 0603Ha4YeHUs nepBuYHbIX NpeobpasoBatenen npea-
cTaBneHbl B Tabnuue 2.6.
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Tabnuua 2.5 — NapameTpbl koHGUrypauumn NPT
HanmeHoBaHue Mynkr | OJonyctumble |3aBoackasi Ne .

napametpa MEHIO 3HayeHns |yctaHoBka |
Maponp* «PASS»| 0000... 9999 0000 25.2.1
Tun nepsu4Horo npeobpasosaTens «SEnS»|Cm. Tabn. 2.7 «i020» [2.6.2.1
HwxHuin npegen gnanasoHa npeobpasoBa- )
HWUS YHUULIMPOBAHHOIO BXOAHOIO CUrHana «ldPL» | -999..9999 0 2622
BepxHuii npegen ananasoHa npeobpas3oBaHns «IdPH» | -999 9999 20 2629
YHUMLIMPOBAHHOIO BXOAHOIO cUrHana
HIDKHWA PEACT SHAUSHNS USMEPREMON | (g 5 | 999..0099 | -999  |2.6.2.3
BENNYVHBI
BepxHuii npegen 3HayeHus namepsiemMon «brdH» | -999. 9999 9999 26.2.3
BENUYMHBI
HwxkHuiA Nnpegen AvanasoHa LKanbHOro «Scly» | -999. 9999 0 2624
nHAuKaTopa
BepxHuii npegen gvanasoHa LKanbHOro «ScH» | -999 9999 20 26.2.4
nHAuKaTopa
Cnoco6 oTobpaxeHnsi Ha LUKanbHOM UHAW- andt» 0 - cermeHTHbl 1 -nonocal26.25
Katope 1 - nonoca
KonnyecTBo 3HaKoB nocne 3ansTon «PrcS»| 0,1,2,3 1 2.6.2.6
Bpems gemndupoBaHnsa BXOOHOTO curHana | «t63» 0...100 0 2.6.2.7
Cxema nogkniodeHnsi TC «Lcw |27 2xnpos. 8-3X 1,628

3 - 3-x NpoB. npoB.

ConpotvBnenne/rpanynposka «Grrl» | 0...50 0 |[2629
2-X NpOBOAHOM NnHWK cBasm TC
PaspelueHune koHTpons obpbiBa Lenu nep- «CULE» 0 - BbIKI. 1-san. 126210
BMYHOro npeobpasoBarens 1-BKN.
PyHKUMSA M3BNEYEHUS 0 - BbIKIT.
KBaApaTHOIO KOpHS «San 1 - BKII. 0-Bbik. 126211
Koppekuusi Hyns «SHFn»| -999...9999 0 2.6.2.12
Koppekunsa gnanasoHa «GAIn» 0,8...1,2 1 2.6.2.13
YcraBka 1 «SEt1» | -999...9999 4
YcTaBka 2 «SEt2» | -999...9999 6 26.214
YcTaBka 3 «SEt3» | -999...9999 14 e
YcraBska 4 «SEt4» | -999...9999 16
mctepesnc yctasku 1 «HYS1»| 0...9999 0
'McTepesnc yctasku 2 «HYS2»| 0...9999 0 26.2.15
icTepesnc yctaBku 3 «HYS3»| 0...9999 0 o
IicTepesnc yctaBku 4 «HYS4»| 0...9999 0
Bpems 3agepxku BknoyeHus pene 1 «trL1y 0...128 0
Bpems 3agepxku BKoYeHus pene 2 «trL2» 0...128 0 26.2.16
Bpems 3agepxku BKtoYeHus pene 3 «trL3» 0...128 0 T
Bpems 3agepxkv BKNoYeHus pene 4 «trL4» 0...128 0
CocrosiHme pene, cooTeeTCTByOWEe OWMO-| | Ery | 0000...1111 | 0000 |2.6.2.17
Ke usmepeHui
CeteBown agpec™™* «Addr» 1...241 241 2.6.2.18
CkopocTb 06MeHa, kKout/c «SPd» | 0,3...115,2 9,6 2.6.2.19
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MpogomkeHune Tabnuubl 2.5

HavnmeHoBaHue Mynkr | OJonyctumble |3aBoackasi Ne .
napameTpa MEHIO 3Ha4YeHus | ycTaHoBKa

0 - HeT,

Maputet «PrtY» |1 - HeyeTHbI,| O-HeT [2.6.2.20
2 - YeTHbIN

ABTOMaTMYECKOe TeCTUPOBaHNEe «AUto» Mpoueaypa 26221

YCTaBOK U pene

Py4Hoe TecTupoBaHue ycTaBok u pene |«HAnd» Mpouenypa 2.6.2.22

MpnmevyaHuns

1 * 3agaeTcs TONbKO C MOMOLLLIO NPOrpamMmbl HACTPOWKMU.

2 ** Yucno B 4BOMYHONM CUCTEME CHUCTIEHUS.

3 ***Mpwn BkntoyeHnn VIPT B KOMMNbIOTEPHYIO CETb 3aBOACKOE 3HaYeHne agpeca
[OMKHO ObITb 3aMeHeHO Ha 3HadeHne n3 ananasoHa 1...240.

Tabnvua 2.6 — Tun nepBryHOro npeobpasoBaTtens

Twun nepBuyHoro | O6o3HayeHue Ha Twun nepBuyHoro | O6Go3HayeHue Ha
npeo6pasoBartens MHAUKaTope npeobpasoBartens MHAuKaTope
Tepmomempbl conpomueneHusi TIMP(B) tc.b
50M (1,428) Cu85 TBP(A-1) tc.Al
50M (1,426)* CuU65 TBP(A-2) tc.A2
100M (1,428) Ccusl TBP(A-3) tc.A3
100M (1,426)* Cu61 TXKK(QJ) tc.J
501 (1,391) PtH5 TMKH(T) tc.t
100I1 (1,391) PtH1 THH(N) tc.n
Pt100 (1,385) Ptbl TXKH(E) tc.E
Ni100 (1,617) nil YHuUguyuposaHHble cugHasbl
4611 (1,391) Gr21 0...5mA i05
53M (1,426) Gr23 0...20 MA i020
Tepmonapbi 4...20 mA 1420
TXAK) tc.H 0...100 mB U100
TXK(L) tc.L 0...75mB u75
TIMN(S) tc.S CueHan conpomuerneHus
TMN(R) tc.r 0...320 Om | r320

MpumeyaHune—*[na koHpUrypaumn c BXOOHLIMU INIEKTPUHECKMMUN CUTHA-
namu ot TC, nsrotoeneHHsiMu o 1 suBapsa 2008 r no FOCT 6651-94.

2.6.2.1 Tun nepBuYHOro npeobpasoBaTtens «SEnS» — napameTp,
OnpeaensoLwmn TMn nNepBnYHOro npeobpasoBaTtensi, NOOKIMIOYEHHOIO K U3-
mepuTtensHon uenn UPT.

BbiGop Hy>HOro TMna nepBMYHOro NpeobpasoBaTensi OCYLLECTBNSIETCA B
COOTBETCTBUM C Tabnuuen 2.7.

2.6.2.2 HnxHun (BepxHMW) npeaden AuanasoHa npeoGpa3oBaHUA
yHucduumpoBaHHoro BxogHoro curHana «ldPL» («IdPH») — 3HaueHue
N3MepSeMON BENUYMHbBI, KOTOpPOE CTaBUTCA B COOTBETCTBME HWKHEMY
(BepxHeMy) nNpegeny anana3oHa U3MepeHnn BXOOHOrO YHUMOULNPOBAHHOIO
curHana.
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2.6.2.3 HmxHuM (BepxHUW) npegen 3Ha4YeHUA U3MepsseMOn BeJn4u-
Hbl «brdL» («brdH») — napameTp wucnonb3yeTcs ANs WCKYCCTBEHHOrO
CYy)XeHus1 AnanasoHa N3MepeHui, 3agaHHoro B Tabnuuax 2.2 n 2.3.

Mpu 3Ha4YEHUAX N3MEPSEMON BENNYUHBI, MEHBLLMX 3HAYEHUsI NapaMeTpa
«brdL» unu 6onbwmnx 3HavyeHus napameTpa «brdH», Ha unudpoBOM UHAK-
katope VNPT 6yaeT BbolgaBaTbca coobuleHne «-br-», npu atom pabota pene
onokmpyeTtcsi.

[nsa ycTpaHeHus BNUAHWS AaHHOrO napamMeTpa Ha Anana3oH u3mMepeHui
npy CMeHe TUMOB MEPBUYHBLIX NpeobpasoBaTenen ero 3HayeHue ycTtaHas-
NMBatoT B NpeaenbHbIi MUHUMYM (MakCUMyM), paBHbIi MUHYC 999 (9999).

2.6.2.4 HmxHun (BepxHWM) npepen Avana3oHa LWKanbHOro MHAUKa-
Topa «ScL» («ScH») — 3HayeHue M3MepsieMon BeNUYMHLI, NMPU KOTOPOM
CBETUTCA KPalHWUIA NEBbIN CErMeHT (KparHWIA NpaBbi cermeHT nnbo Bce cer-
MEHTbI [B 3aBUCUMMOCTU OT crnocoba oTobpakeHusl 3Ha4YeHUs U3MepsieMon
BEMWYMHbI HA LWKANbHOM MHAMKATOPE — HEMPEPbLIBHOW MOIOCOW CBETALLMUXCS
CerMeHToB NnMbo AByMS COCEOHVMMM CErMeHTaMu, nepemMelLarLmMMncs no
LUKane COOTBETCTBEHHO]) LKANbHOrO MHAUKaTOpPA.

2.6.2.5 Cnocob oTobpaxeHMsA 3Ha4YeHUA U3MepAeMon BeNIMYMHbI Ha
WKanbHOM uHAukKaTope «Indt» — cnocob BM3yanbHOro oTobpaxkeHust 3Ha-
YEHUsT U3MEPAEMON BEMNMYMHBI Ha LLKaNbHOM MHOMKATOPE: HENPEPbLIBHOW NO-
NOCON CBETALLUMXCA CErMEHTOB NMMBO ABYMSA COCEQHUMU CErMEHTaMu, nepe-
MeLLaLWMMUCS MO LKane.

2.6.2.6 KonnyecTtBO 3HaKoB nocrne 3anAton «PrcS» — konuyecTBo
3Havawux paspsiaoB MOcCne AOEeCATMYHOW TOYKM Ans oTobGpakaemMoro Ha
UncpoBOM MHOMKATOPE 3HAYEHMS.

NamepsieMoe 3HayeHne napameTpa npeacTaBreHo B BUAe 4vcna ¢ nna-
BaloLLEen OEeCATUYHOW TOYKOW, KOTOpasi aBTOMaTU4ECKN CMELLAeTCsl BNPaBo
Npy yBENMWUYEHUN 3HAYEHMS U3MEPSIEMOrO NapameTpa M3-3a orpaHn4yeHHON
paspsaHoCTY UndpoBoro nHankaTopa. fJonyctumele 3HadeHus: 0, 1, 2 unu 3.

2.6.2.7 Bpemsa aemncdmpoBaHus BXOAHOro curHana «t63» — noctosH-
Hasa BpemMeHUn undpoBoro cunbTpa NEpBOro nopsaka, napameTp, No3BoONs-
OLLMI YMEHbLUNTL Bapuaumio (LUyMbl) U3MEPEHNA.

YcTraHaBnuBasi 3Ha4deHne 3Toro napameTpa Heobxo0aAMMO y4nUTbIBaTh, YTO
npu CTyneH4YaToM M3MeHeHun BxodHoro curHana Ha 100 % oT amanasoHa
N3MepeHuUii, BbIXOAHOW CUrHamn AOCTUIHET BenuuuHbl B 63 % OT AvanasoHa
3a Bpems, yCTaHOBNEeHHoe B napameTpe «t63». [lonyctumesle 3HayeHns ot 0
0o 100 ¢, AUCKPETHOCTb YCTAHOBKM 3HadYeHu — 1 c.

2.6.2.8 Cxema nopgkntoyeHnsa TC «Lc» — cxema nuHum cedasm TC ¢
NPT, koTopast MoXeT ObiTb ABYXNpoBoAHOW (LC = 2) unu TpexnpoBOAHOWN
(Lc =3).

2.6.2.9 N'pagyvpoBKa AByxnpoBogHon nuHuu cBA3m TC «Grrly» —
npowenypa n3aMepeHusi ConpoTUBIIEHNS OBYXNPOBOAHON NUHUK ¢cBa3u TC ¢
nPT.
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MpumeyaHNe — B KoMNbLIOTEPHON NpOrpaMMe HaCTPOMKWN 3TOT Na-
pameTp HasbiBaeTcs «ConpoTuBneHne 2-x-npoBOAHOM NMHMK CBs3M TCy»,
MOCKOSbKY npoueaypa rpagyvupoBKA OCYLLECTBNSIETCS TONbKO B aBTOHOMHOM
pexume pabotbl MPT.

BHumaHume! NMpu 06peiBe nuHum ceasm ¢ TC npouenypa rpagyvpoBKu He
3anycTuTCs, Ha UMPOBOM MHAMKATOPE NOSBUTCHA coobLieHne «Abrty.

NS BINONHEHUS NpoLeaypbl rpagyvpoBKU HEOOXOAMMO:

1) 3akopoTuTb Mexay cobor nposoda NMHUM CBA3M CO CTOPOHLI MOACO-
eanHenna TC, ecnn nocnegHWi He NOAKMOYEH, NMBO 3aKopOTUTL Nepe-
Mbl4kon knemmbl TC Npy NOACOEANHEHHON K HEMY NUHUK cBa3u ¢ UPT;

2) BONTW B PEXUM MEHIO, N YCTaHOBWUTb COOTBETCTBYHOLUMI TUMN NEpBUY-
Horo npeobpasoBatens (cMm. n. 2.6.2.1);

3) BbIbpaTb NnapameTp «LC» U yCTaHOBUTbL €ro 3Ha4YeHune, paBHoe «2» —
ABYXMNpoBoOAHas cxema noakntodeHns TC;

4) BbIbpaTb NnapameTp «Grrly;

5) HaxaTb KHOMKy « € » nons 3anycka npouenypbl U AOXAATbCS, NOKa Ha
LUMPOBOM MHAMKATOPE HE MOSABMTCH M3MEPEHHOEe 3HayeHue ConpoTuBhe-
HWS NIMHWM CBSA3M C MUraloLWUM CTapLInM pa3psaom;

6) HaXxaTb 1 yaepXmBaTb KHOMKY «J» ONd 3anMcnm U3MEpPeHHOro 3Ha-
YEHMSA COMPOTUBIEHUA NNUHUM B SHeproHesasucumyto namsats VPT n Bos-
BpaTa K napameTpy «GrrL».

MpumeyaHue— lMNpn HEOGXOAMMOCTU 3HaYEHMNE COMPOTMBIIEHUS
MOXHO Mopa3spsiAHO OTpedakTUpoBaTh nepen 3anuckio B namsts MPT.

2.6.2.10 Pa3pelwieHne KOHTponsi o6pbiBa Lenu nNepBUYHOro npeob6-
pa3oBaTtensi «CUtE» — napameTp, No3BONSIOWNA BKIHOYUTL (BbIKMOUYUTD)
YHKUMIO KOHTpONs oBpbiBa Lenu nepBuYHbIX nNpeobpasoBaTenen C yHU-
PULUMPOBAHHBIM CUrHANOM HanpsXeHus nocTosiHHoro Toka (U100, U75).
MMpu 3HaveHUn napameTpa, paBHOM «1», (PyHKUMA BKIOYEeHa, Npu 3Haye-
HUK, paBHOM «0» — BbIKMOYEHa.

MpumedyaHNe — [Ona nepBuyHbIX npeobpasoBaTtenen TC un TI1
dYHKLMSA KOHTPONA oOpbiBa Lieny Bceraa BKAYeHa.

2.6.2.11 ®yHKUMA M3BMeYEHUS KBagpaTHOro KOpHA «Sqr» — napa-
MeTp, paspellalolnin U3BneveHme KBagpaTHOro KopHs. [aHHas dyHKUusA
NPUMEHSsIeTCs NS BXOOHbIX YHUMULMPOBAHHbLIX CUTHANoB B BUAE CUMbl U
HanpsKeHUs NOCTOSIHHOMO ToKa W BblpaxkaeTcs dpopmynamm 2.3 u 2.4, cooT-
BETCTBEHHO (cM. n. 2.2.1.1).

Mpu 3HayeHMn NnapameTpa «Sqr», paBHOM «1», YHKLMS BKIOYEHA, NpU
3Ha4yeHun napameTpa «Sqr», paBHoM «0» — BbIKMOYEHa (M3MepeHue Ocy-
LLIeCTBNSAETCS MO JIMHEAHOMY 3aKOHY).
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2.6.2.12 Koppekumsa Hyna «SHFn» — npoueaypa, Bbi3blBaloLWas cme-
weHne Hynsa UPT. [Ina cMmelwennsa Hynsa Heobxoanmo:

1) nopatb Ha Bxog NPT 3HaveHne BXxogHOro curHana, CooTBETCTBYIoLLEe
HWXHEMY npegeny nsMepeHun;

2) BONTU B PEXUM MEHH, HaXaB KHOMKY «4‘», Ha LMdPOBOM UHAUKATO-
pe nosButcd napameTp «SHFN»;

3) HaXaTb KHOMKY «4‘», Ha UMPOBOM MHAMKATOPE MOSIBUTCA MuUraro-
Liee Tekyllee 3Ha4YeHNe N3mMepsieMon BENUYMHBI;

4) 3aperncTpmpoBaTb M3MepsieMoe 3HayeHMe U BHOBb HaXaTb KHOMKY «

», HA UHOUKaTope NOSBUTCA 3aaHHOE paHee 3HavyeHue CMeLLeHUs C
MUralLLMM CTapLIMM paspsagomM (NMM60 MUrarLmMm 3HAKOM «MUHYC»);

5) BBecTn nopaspsagHo (cm. n. 2.5 «PaboTta B pexxume MeHH0») pasHOCTb
MeXAy 3HaYeHneM BXOOHOrO curHana v 3Ha4eHMeM M3MepPsieMON BEMNYUHDI;

6) HaxxaTb KHOMKY «®y [oxagaTtbes yepes HebonbLuylo naysy nosisne-
Husa napameTtpa «SHFn». MNpoueaypa 3aBepLueHa;

7) HaxaTb OAHOBPEMEHHO KHOMKM « > n « P> ans BO3BpaTa B peXum
usmepeHuli NMBo NepenTu K creayrowemMy napaMmeTpy ans peaakTpoBaHus
€ro 3Ha4YeHus1.

2.6.2.13 Koppekunsa gmanasoHa «GAin» — npoueaypa, Bbi3blBatoLLas
n3aMeHeHne grnanasoHa namepenun VNPT,

YncrneHHo 3TOT napamMeTp BXOAMT KoadhduumeHTom (koadpduumeHT
HaKIoHa xapakTtepuctuku) B hopmyny (2.6) onsa BblYUCIEHNS U3MEPSEMON
BENUYMHBI U MOXET 3aJaBaTbCA B AnanasoHe 3HavyeHu ot 0,8 go 1,2.

Ausu = «GAIN»-(Anyes — «SHFN ), (2.6)
rae Anpeo — PE3YNbTAT NpeablayLleit 06paboTkn BXOAHOTO CUrHana.
[ns KoppeKkunn ananasoHa HeobxoanMMo:

1) nogaTb Ha Bxoa NPT 3HaueHne BXOOHOro curHana, CooTBeTCTBYyOLLEee
BEPXHEMY Npeaeny namMepeHun;

2) B pexxume MeHto, BbibpaTb napameTp «GAiny;

3) HaxaTb KHoMKy « € », Ha unhpoBOM UHAMKATOPE MOSIBUTCA MUrato-
Lee TekyLlee 3HaYeHne N3MepPSIEMON BESNTUYNHbI;

4) C NOMOLLBK KHOMKK «y um P » YCTaHOBUTb 3HA4YeHWNe n3mepsi-
€MOW BENUYMHBI PaBHbIM 3HAYEHWIO BXOAHOIO curHana. 3gecb MOXHO BOC-
Nnonb30BaTbCsl CKAHUPYHOLLUMM CMOCOOOM MOACTPOVKM 3HAYEHUS NyTeEM
yOEpXaHWSA KHOMKX B HAXKaTOM MONOXEHUN, NPU TakoMm cnocobe npoucxoguT
aBTOMaTUYECKUIN NMEePEexXo CKaHMPOBAHUSA OT MITaALWero paspsga K crapLie-
My, YTO yCKOpsieT NpPOoLEecc;

5) HaxaTb kHonky « € », Ha mHOukaTope OTOOpasvTCA NONyvYeHHOe B
pesynbTaTe nepecyeTa 3HaYeHUe KO3 UUMEeHTa HaknoHa XapakTepuCcTUKn
C MUraroLmm cTapLimMm paspsanom;
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6) HaXkaTb W yAepXuBaTb KHOMKY «®y nna sanucy sHauenns koadbu-
UMEeHTa HaKiloOHa B 3HEProHe3aBUCUMYIO NaMATb NPT n BO3Bparta K napa-
meTpy «GAiny;

MpumeuyaHune — lNpu HeOOXOAMMOCTH, 3HAYEHNE KOahdMLMeHTa
MOXHO Nopa3psagHo OTpeAakTMpoBaTh nepen 3anucbto B namatb UPT.

7) HaxaTb OQHOBPEMEHHO KHOMKM «sn P> AnA BOo3BpaTa B Pexum
usmepeHul NMBo NepenTn K cnegyroLlemMy napameTpy Ansd peaakTMpoBaHus
€ro 3Ha4eHus.

2.6.2.14 YcTtaBkun «SEt1», «SEt2», «SEt3», «SEt4» — yeTblpe 3Ha4YeHUsI
M3MepSIEMON BEMNWYMHBI, MPU KOTOPbIX MpOMCXoanT cpabaTbiBaHWe (BKMHO-
YeHVe/BbIKMIOYEHNE) pene KaHanoB curHanusaumu.
YcTaBkM (bMKCMpOBaHHbIE, KaXaasd yCTaBka CBsi3aHa TOIbKO CO CBOUM
KaHanom curHanusauum.
Mo ycnoBuio cpabaTtbiBaHUSA yCTaBKM NOAPA3LAENAOTCS:
— «SEt1», «SEt2» — HWwKkHMe ycTaBku, cpabaTbiBaloT, KOrga 3HadYeHue us-
MepsieMOW BENUYMHBI CTAHOBUTCHA MEHbLUE 3HAYEHUA YCTaBOK.
— «SEt3», «SEt4» — BepxHue ycTaBku, cpabaTtbiBatoT, KOraa 3Ha4eHne us-
MepseMON BENNYUHbI CTaHOBUTCS GonbLUe 3HAYEHUI YCTaBOK.

Mo dyHKUMOHaNBLHOMY Ha3HaYeHWIO YCTaBKu NOAPA3AenatoTCS:
— «SEt1», «SEt4» — aBapuiiHble yCTaBKM.
— «SEt2», «SEt3» — npegynpexgatome ycTaBku.

Mpn 3apaHum yctaBok B NPT ocylecTBnseTca KOHTPOSlb HA COOTBET-
CTBME MX 3HAYEHMWI HepaBeHCTBY (2.5).

lMpu nonbiTKe BBECTU 3HAYeHWe YCTaBKW, He yAOBNeTBOpsILlee Hepa-
BEHCTBY 2.5, Ha uudpoBoM nHamkaTope nosisnsercs coobuieHve 06 owni-
ke «-Ou-».

2.6.2.15 N'uctepesuc ycraBok «HYS1», «HYS2», «HYS3», «HYS4» —
3HaYeHMs 3a0epPXKKN BbIKIOYEHUS pene, BblpaXKeHHOe B eQuHuLax usmMepsemMon
BEMMYMHbI. [NapaMeTp Bcerga MmeeeT MONOXUTENbHOE NMOO HyreBoe 3Ha-
YeHue.

B Tabnvue 2.8 npvBedeHbl yCNOBWUsSi BKMOYEHMS U BBIKMIOYEHUS pene
KaHanoB cuUrHanusauuu ¢ y4eTom ructepesncos.

Tabnuua 2.8
Kanan YcnoBue YcnoBue
CUrHanusauuu BKNIOYEHUSA BbIKINIO4YeHUs
Pene 1 Aan < «SEt1» Ayan > «SEt1» + «<HYS1»
Pene 2 Ayan < «SEt2» Ayan > «SE2» + «<HYS2»
Pene 3 Ayau > «SEt3» Ayam < «SEt3» — «<HYS3»
Pene 4 Ayau > «SEtd» Ayam < «SEtd» — «<HYS4»
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2.6.2.16 Bpemsa 3anepxku BknioveHuAa pene «trLi»...«trL4» — napa-
MeTpbI, 3aliyLatoLwme oT NOXHOro cpabaTtbiBaHUsl pene B YCNOBUSIX MOMEX
nmbo 6bICTpo npoTekawwux npoueccoB. MapameTpbl 3agaloT Bpemsi 3a-
OEPXKN Ha BKNoYeHne kaxgoro pere. lNocne cpabaTbiBaHWs YCTaBKM Ha4vu-
HaeTcsa OTCYeT BPeMEHU 3aepXKMU Ha BKINIOYEHMe pene, Npu 3ToOM UHOUKa-
TOp COCTOSIHMA perie HayuMHaeT muratb. [1o npowecTBuM 3agepXXku npo-
n3ongeT BKINOYEHWE pene, Npu 3ToM MUraHue nHavkaTopa nepenget B no-
CTOSIHHOE CBEYeHue.

Ecnn Bo Bpems oTcyeTa BpeMeHW yCTaBKa BbIKIHOYMTCS, TO OTCYET npe-
KpaTuUTCs, CYETUMK BPEMEHU OBHYNNTCA U pene He BKMYNTCS.

Bpems 3apepxkm 3agaeTcsa B cekyHaax B AnanasoHe 3HayveHun 0...128.

2.6.2.17 CocTosiHne pere, COOTBETCTBYyKLlee OLINOKe U3MepeHun
«rLEr» — yeTbipexpaspsagHoe ABOWYHOE YWUCO, KaxAdbln paspsg KOTOpOro
onpefensieT COCTosiHWE pene CBOEro KaHana curHanusauumn npyu BO3HUKHO-
BEHUW OOpbIBa LENM NepBUYHOro npeobpasoBaTterns BO BPEMS U3MEPEHUA.
MepBomy (Mnagwemy) paspsigy COOTBETCTBYET 1-bIi kaHan curHanuaauum,
BTOPOMY — 2-0W, TPETbEMY — 3-UIA, YETBEPTOMY (CTapLuemMy) — 4-bIi.

3HaveHue paspsiga, paBHOE «1», BbI3bIBAET BKIOYEHME pernie Npu BO3-
HWKHOBEHWUM obpbiBa Lienu nepBM4HOro npeobpasosartens. Hynesoe 3Have-
HWe paspsga COCTOsTHUE pere He MeHseT.

2.6.2.18 CeTeBoM agpec «Addr» — agpec, no kotopomy VIPT naoeHTu-
duumpyeTca B cetu npubopos, nogaepxmnsarowimx nHtepdenc RS-485 u
paboTatomx no npotokony MODBUS. [lonycTumble 3Ha4eHusa ot 1 0o 241.
OwnanasoHn gonyctumbix agpecos B cetu — (1...240). 3aBoackas ycTtaHoOBKa —
241 (nosBonsieT nsbexatb KOHMNMKTOB npw BknoyveHun VIPT B ceTb, co-
JepxaLlyto NogknoYeHHble Npubopbt).

2.6.2.19 CkopocTb obmeHa «SPd» — ckopocTb nepefayn OaHHbIX B ce-
TV nHTepdenca RS-485. fonyctumble 3HaveHus: 0,3; 0,6; 1,2; 2,4; 4,8; 9,6;
19,2; 38,4; 57,6; 115,2 kbuT/c.

2.6.2.20 MaputeT «PrtY» — napametp, onpegensowun 6ut naputeta B
dopmate nocbinku npotokona MODBUS wuHTepdenca RS-485. JonycTtu-
Mble 3HauyeHus: 0, 1, 2. 3aBogckasa yctaHoBka — 0.

Mpu HyneBoM 3HayeHWM napameTpa OMT napuTeTa B MOCbINKE OTCYT-
cteyeT. [pu 3HayeHum napameTpa, paBHOM 1, BUT napuTeTa OONONHSET
YMCIO €AMHUYHBIX BMTOB OaHHbIX OO HEYETHOCTW, MPU 3HaYeHun 2 — 0o
YETHOCTMW.

2.6.2.21 ABTOMaTMUYeECKOEe TeCcTUpoBaHMe YCTaBOK U pene «Auto» —
npouenypa npoBepkn paboTocnocoBHOCTU KaHanoB CUrHanv3auum B aBTO-
mMaTudeckoMm pexume. lpoueaypa ocyllecTBnseTcsa NytTeM MMuTaumm us-
MepSIeMON BENUYUHbBI, MEHSIIOLLIE CBOE 3HadYeHue B [ManasoHe 3HayeHun
3ajaHHbIX yCcTaBoK. Ha vHaMkaTop BbIBOAUTCHA 3Ha4YeHWe, MeHbllee 3Haye-
HWS MEepBOW YCTaBKW, daree uMMuTauus MpoucxoguT B Bo3pacTawowem wu
ybbiBaoLEeM NOpAAKaxX LNKINYECKN.

[ns 3anycka npoueaypbl TECTMPOBaHNS HEOOXOAMMO:
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1) BONTU B peXUM MEHIO;

2) B pexxume MmeHro BblbpaTb napameTp «AUto»;

3) HaXxaTb KHOMKY « el », Ha LMPOBOM U LLKANbHOM MHOMKATOpax Ha4yHeTCst
oTOBpaXeHne 3Ha4YeHUn N3MEPSIEMON BENUYUHBI B CKaHMpytoLeM pexume. Mo
Mepe MNPOXOXKAEHUS 3HAYEHWU YCTaBOK eAvHWYHbIe MHAmKaTopbl «K1»...«K4»
OyayT curHanmMaMpoBaTk O cpabaTtbiBaHUM perie KaHaroB CUrHanusaumuy;

4) HaXaTb KHOIMKY «J » Ons OCTaHOBKM MpoLeaypbl TECTUPOBaHWUSA, B
NPOTUBHOM Cry4yae npouefypa 3aBepLUMTCA CaMOCTOSATENbHO MO npolle-
CTBUM 5 MWH C MOMEHTa 3anycka;

5) HaxxaTb OJHOBPEMEHHO KHOTMKU «yn P> Ans BO3BpaTa B pexum
usmMepeHul NMBo NepenTn K cneayoLemMy napameTpy MeHHo.

BHumaHume! Npu TecTnpoBaHun pene npoucxogouT cusmyeckoe cpaba-
TbiBaHUE pere.

2.6.2.22 Py4yHoe TecTMpoBaHue yctaBok u pene «HAnd» — npoueay-
pa npoBepkn paboTocnocobHOCTM KaHanoB CUrHanM3auum B py4HOM pEXu-
Me. Ha nHaukaTop BbIBOAUTCA 3HAYEHWE cepefuHbl Auana3oHa U3MepeHun,
nonb3oBaTesniio npegoctaBnAeTcd BO3MOXHOCTb UMUTUPOBaATb WU3MEHEHUA

3HaYeHUsI U3MepsieMol BENMYMHbI KHOMKaMM « s P>
[ns 3anycka npoueaypbl Py4HOro TECTUPOBAHUS YCTaBOK HEOOXOAMMO:

1) BONTU B pexxum MeHto, BbibpaTb napameTp «HANnd»;

2) HaxaTb KHOMKYy « € », Ha UMPPOBOM M LIKANBHOM WHAUKATOPaXx
0TOOpa3nTCs 3HavYeHne U3MEepPSEMON BEMNUYMHBI, paBHOE cepeauHe avana-
30Ha LUKaNbHOIo MHOMKaTopPa;

3) HaXxxumasi KHOMKu «xn «)», OCyLlecTBMTb NpoBepKy paboTocno-
CoBHOCTM KaHanoB curHanusauuu. LWar nameHeHma nmmtupyemoro curHana
npu aTom 6yaet paBeH 0,5% AnanasoHa LWKanbHOro MHAMKaTopa.

M3amMeHeHe MUTMPYEMOro curHana MOoXHO OCYLLEeCTBMATbL Kak B MoLua-
rOBOM, TaK M B CKAHUPYIOLLLEM PEXMME NPU yAEPXKaHUN KHOMKW yrpaBrneHusl.

3HavyeHne UMUTUPYEMOrO CUrHamna MoOXHO U3MEHUTb, MUHYS MOLIAroBbIN
pexvm. [ns aToro HeEOOXOAMMO HaxaTb KHOMKY «®ly nyTem nopaspsg-
HOro pefakTupoBaHus BBECTM Moboe 3HayeHve M3 ananasoHa LUKanbHOro
MHAMKaTOpa, 3aTeM CHOBA HaXaTb KHOMKY « € ».

Mo Mepe NpPOXOXAEHWst 3HAYEHWUI YCTaBOK €OUHWYHbIE WHOWKATOPbI
«K1»...«K4» BygyT curHanuavpoBaTtb O cpabaTbiBaHWM pere KaHamnoB Cur-
Hanusauuu;

4) HaxxaTb OOQHOBPEMEHHO KHOMKU «yu P> Ans Bo3Bpata K napa-
meTpy «HANd»;

5) HaxkaTb OJHOBPEMEHHO KHOTMKU «H Py Ans BO3BpaTa B peXum
uamMepeHul NMbo NepenTn K cnegyroLemMy napameTpy MeHIH.

BHumaHwue! lMpu TectupoBaHun pene npoucxoguT duanyeckoe cpaba-
TbiBaHWE pene.
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2.7 CoobLeHus o6 owmnbkax

Mpwn Bo3HMKHOBEHMM B NPT Kakux-nubo cboeB nnm Henomnagok Ha und-
pPOBOM MHOMKATOpe BbicBeuMBaeTcsa coobuleHne o6 owmnbke. CoobLueHus

006 owmnbkax n cnocobbl MX yCTpaHeHus nNpuBeaeHsbl B Tabnvue 2.10.

Tabnuuya 2.10

MHemoHuyeckoe
BepoaTHas npunymHa Cnocob ycTpaHeHus
o6o3HaveHne
«Oln Heponyctumoe 3HaveHve yncna npu |BeecTtn 3HadyeHne u3 gony-
BBOAE C KNnasmaTypbl CTUMOTO AnanasoHa
o o MpoBepuTbL NPaBUNBHOCTL
O6pbIB BXOAHOWN M3MEPUTENBHON
«—FL-» MOAKMIOYEHNS MEPBUYHOTO
uenun nnu ownbka NoaKNIoYeHNs
npeobpasosaTens
«—Fc—» Owwnbka nsmepeHmnsa conpoTtmenexus |[poeeputb NPaBUNbLHOCTbL
KoMneHcaTopa NoAKMKYEHNs KoMMeHcaTopa
Bbixog 3HaueHus n3mepsiemon Bennuu- |[MpoKOHTpONMpoBaTh 3Ha-
«br—» Hbl 3@ Npefernbl, yCTaHOBNEHHbIE ANs |YeHns napameTpos «brdL»
[AaHHOro TUNa nepBuYHOro npeobpa- |1 «brdH» Ha cooTBeTCTBME
3oBaTens AnanasoHy U3MepeHun
Owwbka 3anycka npoueayp «SHFn», [[poBepuTb LIENOCTHOCTb
«Abrt» «GAin», «GrrL» no npuyvHe OTCyT- |Uenel nepBUYHOro npeob-
cTBUA curHana Ha sxoge UPT pasoBarens
MpoBepuTb NPaBUNBHOCTL
Bbixoa 3Ha4eHusa 3a npeaensl pas-
—=———» MOAKIOYEHNS MEPBUYHOTO
PSAHOCTM MHAMKaTOopa
npeobpasosaTens

2.8 CpeacTBa obecnevyeHUs B3pbIiBO3aWUThI

2.8.1 B3pbiBosawmweHHocTb MPT 5940Ex obecneumBaeTcsl KOHCTPYK-
LUMEN N CXEMOTEXHUYECKUM WUCMOSIHEHNEM 3NEKTPOHHOW CXEeMbl COrfacHo
FOCT P 52350.0-2005, TOCT P 52350.11-2005.

2.8.2 OnekTpuyeckme nckpobesonacHele uenu NPT 5940Ex nmetoT ypo-
BeHb B3pblBO3alnThI «ia». NckpobesonacHoctb uenet MPT 5940Ex goctu-
raeTcs 3a CYeT OrpaHWYEeHNst HaMPSKEHNA M TOKa B SNEKTPUYECKUX Lensix
0o nckpobesonacHbix 3HaveHun no FOCT P 52350.11-2005.

2.8.3 NckpobesonacHocTb anektpuyecknx uenen UPT 5940Ex obecne-
YMBaETCA CreayrLmMMn cpeacTBamu;

—unckpobesonacHble Lenu ranbBaHNYEeCKU pasBs3aHbl OT BHYTPEHHUX

uenen MPT 5940Ex DC/DC npeobpa3soBaTenieMm n OnNTpoHamMmu C Srek-
TpUYECKOM NPOYHOCTLIO n3onsunn 6onee 1500 B;
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—uckpobesonacHocTb anekTpudeckux uenen NPT 5940Ex, uaywimx BoO
B3pPbIBOOMACHYO 30HY, AoCTUraeTcsi npMMeHeHvem G6apbepa 6esonacHo-
CTW, BbIMOSIHEHHOIO Ha CTabMNUTPOHAX M HEMOBPEXAAEMbIX TOKOOTpaHU-
YUTENbHBIX Pe3NCTopax, U 06ecneYnBaloLLIEro OrpaHNYEHE HaMPSPKEHUS]
1 TOKa B HOPMarbHOM 1 aBapuUMHOM peXrmMax A0 3HAYEHWN, COOTBETCTBY-
tomx TpedosaHuam FOCT P 52350.11-2005 ans uenen nogrpynns! IIC;

—BCce aneMeHTbl 6bapbepa 6e3onacHocTn MPT 5940Ex 3anutbl kKomnayH-
OOM, YCTOMYMBBLIM B YCMOBUSAX SKCMNyaTaunu;

—MaKCMMarnbHble 3HAYEHUS CYMMAapHbIX 3NEKTPUYECKON €MKOCTU U WH-
OyKTUBHOCTM nnHun  cBasn VIPT 5940Ex un  anekTpoTexHUYecKux
YCTPOWCTB BO B3PbIBOOMACHOW 30HE YCTaHOBIIEHbI C y4eTOM TpeboBa-
HWIA MckpobesonacHoCTU Ans anekTpoobopyposaHus nogrpynnsl [IC no
FOCT P 52350.11-2005;

— QrEKTPUYECKME 3a30phbl, MYTU YTEUKM 1 3rekTprdeckasi MPOYHOCTb U30NSAUMm
UPT 5940Ex cootBeTcTBytOT TpeboBaHmam FOCT P 52350.11-2005;

—anekTpuyeckas Harpyska anemeHToB VIPT 5940Ex, obecneuymBaroLmx
NCKPO3aLLMTy, He NPeBbIWAET 2/3 HOMUHANbHbIX 3HAYEHWUI B HOpMarb-
HOM 1 aBapuUMHOM pexumax paboTsbl;

—Ha kopnyce VIPT 5940Ex nmeetcs Tabnu4yka ¢ ykasaHMeM napameTpoB
uckpobesonacHow uenu (cm. n. 2.2.14) n ykazaHa MapKkMpoBka B3pbIBO-
3awmTsl [Exia]llC.

2.8.4 MNpu akcnnyaTtaumm NPT 5940Ex cnegyet cobniogath cnegyowime
TpeboBaHus:

—pacnonaraTtb IPT 5940Ex BHe B3pbIBOONACHOW 30HbI;

—noaknto4aTb K nckpobesonacHbiM Lensam VPT 5940Ex nepBuYHbIe npe-
obpasoBarenu cepuMnHoOro NPpou3BOACTBa, COOTBETCTBYOLME TpeboBa-
Huam n. 7.3.72 MNY3;

— BbINONHATL 3a3emnenne VIPT 5940Ex otaenbHbIM M30MMPOBaHHBIM MpPo-
BOZOM BHe B3pbiBoonacHom 3oHbl no MOCT P 52350.14-2006.

2.9 MapkupoBka 1 nnomoupoBaHue

2.9.1 Mapkuposka VIPT cooteeTtctByeT FOCT 26828-86 E, TOCT 9181-74 E
n yeptexy HKIMK.411618.017CB.

2.9.2 Mapkuposka B3pbiBo3awmieHHoro UPT 5940Ex cooTtBeTCcTBYET
FOCT P 52350.11-2005 n yeptexy HKIMK.411618.017CB.

2.9.2.1 Ha nnueson naHenu NPT 5940Ex BbINOMHEHa MapKMpoBKa B3pbl-
Bo3awmThl [Exia]llC.

2.9.2.2 Y pasbema XP4 ans noaknoyeHns nepBUYHbIX npeobpasoBaTte-
neu umeetcs Tabnuyka ¢ Hagnuckto «MckpobesonacHble Lenuy.

2.9.2.3 Ha kopnyce VIPT 5940Ex umeetcs Tabnuuka ¢ Hagnucsmu, npu-
BeleHHbIMN Ha PUCYHKe 2.6.
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[Exia]llC
-25°C<sty;<50°C
Un,<250B
Up=<24,5 B Co <45 HO
lo<50MA  Lp<20mMlMH
Py <0,5BT Lo/Rg <100 MKIH/Om

PucyHok 2.6

2.9.3 UPT onnombupoBaH npeactaButeniem OTK npeanpuaTtus-
N3roToBUTENS.

2.10 YnakoBKa

2.10.1 YnakoBka npoussoautcs B cootBetctBum ¢ TOCT 23170-78 E,
FOCT 9181-74 E n obecneynBaeT nonHyo coxpaHsemoctb NPT.
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3 UCMOJIb3OBAHUE U3OENUA NO HA3SHAYEHUIO
3.1 MoaroToBKa U3genus K UCNOoNb30BaHUIO
3.1.1 YkasaHus Mep 6e30nacHoOCTH

3.1.1.1 NPT B cooteetctBuM ¢ HI1-001-97 (Ol16-88/97), HI1-016-05
(OMNB OATU) otHocsaTes k anemeHTam AC n OATL, knaccoe 6e3onacHocTn
2,3 unum 4.

— M0 Ha3HaAYEeHUIO — K ANIeMeHTaM HOpMaribHOW 3KCnyaTaumm;

— N0 BIMSIHWIO Ha 6@30MacHOCTL — K 3NeMeHTaM BaxkHbIM AJ1si 6e3onacHoCTy;

— MO XapakTepy BbIMNOMHAEMbIX (PYHKLUIA — K YNPaBsAOLLMM 31IEMEHTaM.

Mpumep knaccudmkaymoHHbix 06o3HadeHnnn 2, 2H, 2V, 2HY, 3, 3H, 3Y,
3HY vnun 4.

3.1.1.2 Mo cnocoby 3awuTbl YenoBeka OT MOPaXXeHUs 3NEKTPUHECKNM
Tokom UPT cootBeTcTByeT knaccy | no FTOCT 12.2.007.0-75 n yoosneTBopsi-
eT TpeboBaHuam 6esonacHocTn B cooteetcTBum ¢ FTOCT P 52319-2005.

3.1.1.3 UPT umeeTt 3awmTtHOoe 3azemnenne no NOCT 12.2.007.0-75.

3.1.1.4 NPT 5940Ex OormkeH yCTaHaBMUBATLCS BHE B3PbIBOOMACHbLIX 30H
MOMELLIEHUIA N HAPYXXHbIX YCTAHOBOK B COOTBETCTBUM C YCTAHOBINEHHOWN MapKu-
poBkow B3pbiBo3alnTbl. UPT 5940EX MOXET NPUMEHATBLCS B KOMMNSIEKTE C U3-
MepuTenbHbIMKM NpeobpasoBaTensiMy B3pbIBO3ALLULLEHHOTO MWCMONHEHMS MO
FOCT P 52350.0-2005, a Takke CepUHO BbinyckaembiMu npudopamm obLiero
HasHayYeHus, yooBneTBOpsHOWMMU TpeboBaHusaM n. 7.3.72 «[MpaBun ycTpow-
CTBa anekTpoycTtaHoBok» (IMYJ).

MoHTax, nogknioyeHue n akcnnyataums MPT 5940Ex OomkHbI BbINOMHATL-
cs1 B cooTBeTcTBMM ¢ TpebosaHusimm no MOCT P 52350.14-2006, rn. 7.3 Y3,
«MpaBun TexHWYecKon IKcnnyaTauMnm IMeKTPOYyCTaHOBOK MOTpebuTtenen»
(MT33I, rn. 3.4), opyrMx HOPMaTUBHLIX AOKYMEHTOB, perrameHTUpYoLLIMX
NPUMEHEHME B3pbIBO3ALLMLLEHHOIO 3N1EKTPOOOOPYAOBaAHNS.

3.1.1.5 MNMepBuyHble npeobpasoBaTenu, uenu MHTepdenca, uenu curHa-
nu3aumm M NUTaHMsa NOAKMYAT COrNMacHO MapKMPOBKE NMPWU OTKITHOYEHHOM
Hanps>KeHUN NUTaHus.

3.1.1.6 IPT gaensietca noxxapobe3onacHblM C BEPOSATHOCTbIO BO3HMKHO-
BEHMS noxapa He Oonee 10° B rog B cootBeTctBuMn ¢ TOCT 12.1.004-85.
Mpu NoBbIX HEUCMPABHOCTAX, BO3HUKAMOWMX, Kak BHyTpu WUPT, Tak u BO
BHELUHUX 3MEKTPUYECKUX Lensax, NOAKMYaeMbIX K HEMY, OH He fBnsieTcs
MCTOYHMKOM BO3ropaHusi.

3.1.1.7 MNMpwn skcnnyataumm NPT Heobxogumo cobniogatb TpeboBaHust
HM-001-97 (Olb-88/97), HI1-082-07, HI1-016-05 (OMNBb OATL),
FOCT 12.3.019-80, «[NpaBun TexHW4eCcKon 3KchnyaTauun 3NeKTpoycTaHo-
BOK notpebutenen» n «lpaBun TEXHMKM BE30MacHOCTU NpW 3KCNyaTauum
3NEKTPOYCTAHOBOK noTpebutenen», «lpaBun yCcTpoNCTBa 3NEKTPOYCTaHO-
BOK», @ TakKe pYKOBOACTBOBATbCS YKa3aHWSMU WMHCTPYKUUA MO TeXHUKe
6e3onacHocTy, AeNCTBYOLWNX Ha obbekTax akcnnyaTtauun UPT.
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3.1.2 BHeLwHMn ocMOTp

3.1.2.1 lpwn BHELLUHEM OCMOTpPE YCTaHaBMNMBalOT OTCYTCTBME MEXaHNYECKMX
NOBpPEeXAEeHUIN, NPaBUIbHOCTb MapKUPOBKU, MPOBEPSAIOT KOMMITEKTHOCTb.

Mpu Hanuuum gedekToB NOKPLITUN, BAUSIOWNX HA paboTocnocobHOCTbL
VNPT, HecooTBeTCTBUS KOMMNEKTHOCTU, MapKMpPOBKN OnpeaensioT BO3MOX-
HOCTb AanbHeunwwero npumeHeHus NPT,

3.1.2.2 Y kaxpgoro VIPT npoBepsitoT Hannyme nacnopta ¢ otmeTkon OTK.

3.1.3 MoHTax nsgenusa

3.1.3.1 YcraHoBky NPT B WnTE OCYLIECTBNATb, MMesA AOCTYN K HEMY C
3agHeln CTOpPOHbI wWuTa. Pasmepbl Bbipesa B LIWUTE AOSMXHbl COOTBETCTBO-
BaTb 3HAYEHWAM, yKasaHHbIM B n. 2.2.19.
3.1.3.2 MNMopsagok yctaHosku NPT:
—BcTaBuTb VIPT B Bbipes WwuTa;
—BCTaBUTb KpenexHble NaHKM B HanpasnsLme nasbl G0KOBbIX CTEHOK
Kopnyca;

—BuHTamMn M4x20 NpuTSHYTb KpenexHble NiaHkn K 3agHen CTOPOHE LW -
Ta, obecneumB nNnoTtHoe npwuneraHve nuueson naHenu UPT k nepega-
Heln CTOpoHe wuTa.

3.1.3.3 MNoakntoueHne VIPT k ceTn nutaHusi, NnepBuU4HbLIM npeobpasoBa-
Tendam, KOMMYTUPYEMbIM LENSM CUrHanM3aumm u KOMMbIOTEPHOW CETU OCY-
LLEeCTBMSIETCA B COOTBETCTBUMN C MPUNOXKEHMEM A.

3.1.3.4 CoeanHeHUA BbLINONHATCA B BWAe KabenbHblIX CBS3eW OAHO-
XUIbHBbIM NPOBOAOM MM MHOFOXMWIbHLIM MPOBOAOM C NPUNasiHHbIMKU HaKo-
HeyHukamu. MakcumanbHoe ceyeHne NMpoBoda CUMOBLIX Lenen (CeTb, CUr-
Hanusauus) pasHo 1,5 MM, CUrHaMbHBIX (Bxoa, nHtepdenc) — 1 MM,

3.1.3.5 MpucoegnHenne kabenen k VNPT ocywecTBnseTcs C NOMOLbLO
BMHTOBbIX CBbEMHbIX KIMEMM, pPacrofioKeHHbIX Ha 3adHer 4acTu kopnyca.
HonyckaeTtcs, no He0O6XOANMOCTU, NOAKNIYATL NPOBOAA K OTCOEANHEHHbBIM
oT NPT knemmam ¢ gansHenwum nx npucoegnHeHnem obpaTHo.

3.1.3.6 Npoknagka u pasgenka kabens AomkHbl oTBeYaTb TpeboBaHMAM
Jencreyownx «lpaBun ycTpoucTBa 3SMNeKTPoOycTaHOBOK». HacToATensHo
pekomMeHayeTCsl pa3fenstb Mexay cobow CUnoBble U cUrHanbHble kabenm
0N CHWXKEHUST YPOBHA MOMEX, BO3HMKAIOLLMX NPU NEepPEKOYEHUN MOLLHBIX
Harpy3ok B curoBbIx Lensx. Mo BO3MOXHOCTW, HEOBX0AMMO MCMONb30BaThb
3KpaHMpoBaHHble kabenu c 3asemmneHuem omnneTtkM Ha kopnyc UPT nnbo
BOMM3K Hero.
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3.1.4 CpenctBa obecneyeHus B3pbiBo3awwmtel MPT 5940Ex npu MoHTa-
e 1 aKcnnyataumm

3.1.4.1 Mpu moHTaxe B3pbiBo3awmeHHoro NPT 5940Ex HeobxoauMmo
PYKOBOACTBOBAaTLCH HAaCTOSLLMM PYKOBOACTBOM MO 3Kcnnyatauuun, Tpebo-
BaHuaAMM . 7.3 MY, TOCT P 52350.14-2006 n gpyrumum OOKYMEHTamMu,
OEeNCTBYOLWMMN B J@HHOW OTPacnyn NPOMbILLNEHHOCTH.

WPT 5940Ex oTHocuTcs K anekTpoobopynoBaHuto rpynnel Il no FTOCT P
52350.0-2005 n pomkeH ycTaHaBNMBaTbCA BHE B3PbIBOOMACHbLIX 30H MOMe-
LWEeHMA N HapYXHbIX YCTaHOBOK. [lapameTpbl NpMcOeaAnHSAEMOro 3reKkTpo-
obopynoBaHusa 1M kabenbHOW NMMHUK CBA3W HE OOIDKHbI NMpeBbillaTh 3Haye-
HWIA, yKa3aHHbIX B MapKMPOBKE B3pbIBO3ALLMTbI (CM. PUCYHOK 2.6).

3.1.4.2 lNepen MOHTaXOM MPOBEPSIOT HanM4Me MapKMPOBKM B3pbiBO3a-
LWMTBI, LENOCTHOCTb KOopnyca, a Takke Hanuyine nromod u 3asemMnsioLLero
YCTPOKMCTBA.

3.1.4.3 NpucoeguHenne NPT 5940EX K WKNHe 3a3eMieHns BbIMOMHSAOT
MaKCUManbHO KOPOTKMM OTPE3KOM NpOBOAA CeyeHWeM He MeHee 2,5 Mm°.
Ons npucoegunHeHus ncnonb3yeTtca knemma Tuna «O», BXxoAsiwasi B KOM-
NMeKT NoCTaBku. 3a3eMnALLMIA NPOBOA 0GXMMAIOT B KneMme (gonyckaeTcs
namka npuvnoem), 3atem Knemmy HagexHO 3aKkpennslT Ha 3as3eMnsiolem
YyCTPONCTBE C NOMOLLbIO BUHTA M4x8 1 NpyXMHHOW LIanbbl.

3.1.4.4 lMoacoeanHAT Lenu CeTeBOro MUTaHUs, CUrHanusaumm n WuH-
Tepdenica K BUHTOBbIM Krnemmam pasbemoB XP1, XP2, XP3, cooTBETCTBEH-
HO, MPUW OTKIMIOYEHHOM CETEBOM MUTAHMUM.

3.1.4.5 NMoacoeanHaoT nckpobesonacHble Lienu nepBuYHbIX Npeobpaso-
BaTenewn K CHATbIM BMHTOBbLIM KremMam pasbema XP4, nocrne yero obs3a-
TeNnbHO 3aKPbLIBAOT KNEMMbI KOPMYCOM, BXOASLLMMU B KOMIMIIEKT MOCTaBKM.

3.1.4.6 MopgkntoyaoT KnemMmmbl UckpobesonacHbIX Lenen K BUke pasb-
ema XP4.

3.1.4.7 AkcnnyaTtaumio n TexHudeckoe obcnyxmsanme NPT 5940Ex npoBo-
OAT B COOTBETCTBUM C TEXHWYECKOW [OKYMEHTauuen wu TpeboBaHusmu
FOCT P 52350.17-2006, rn. 7.3 MY3.

3.1.4.8 [Mpwu akcnnyatauum nepmoanyeckn NpoBoasaT BHeLWHUA ocmoTtp APT
5940Ex. NeproanyHOCTb OCMOTPOB YCTaHABMMBAETCS B 3aBUCMMOCTU OT MPO-
M3BOACTBEHHbIX YCIOBUI, HO HE pexe ABYX pas3 B rof.

3.1.4.9 Mpu TexHuveckom obenyxmsanum VNPT 5940Ex gomkHbl BbIMOs-
HATbCS creaytoLme yCroBus:

—3a3eMIieHNe He AOOIMKHO OTKIovaTbesl 06e3 npeaBapuTENbHOIO OTKITHO-
YeHMs1 McKpoOe3onacHbIX Lienew, pacnosioKeHHbIX BO B3pbIBOONACHON
30HeE;

— KOHTPOIbHO-M3MepUTENbHasi U HacTpOoeYHasi annapartypa, NoAKMYa-
emMasi K MckpobesonacHbiM LENsiM, He [OIDKHA HapylwaTb UCKpobes-
OMacHOCTb NPOBEPAEMON Lienu;
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—cpefcTBa 3a3eMSIEHMS U ypaBHMBaHMS NOTEHLMANoB BO B3pbiBOONac-
HOW 30He JOSMKHbI NOAAEPXKNBATLCS B pAab0TOCNOCOOHOM COCTOSIHUW;
—ntobas paboTa No O0OCNYXMBaHWMIO 3NIEMEHTOB MCKpobesonacHon uenu
UPT 5940Ex ponyckaeTcsa TONbKO MpU OTKMNHOYEHUM 3neKkTpoobopyao-

BaHWUS, pacrosioXXeHHOro BO B3pbIBOOMACHOW 30HE.

3.1.5 OnpoboBaHue

Mpn onpoboBaHum Heobxoanmo npoBeputb paboTocnocobHocTe NPT B
nobow BbIGpaHHOM KOHGUrypauuu, ans 0gHOr0 UNU HEeCKOMbKNX (pekomeH-
ayeTcs) TUMOB MEPBUYHbLIX Npeobpa3oBaTenen, AN Yero BbIMOMHAT Ael-
CTBUS, MEPEeYNCIIEHHbIE HMXE.

3.1.5.1 Moakntovatot MKCY-260 (MKCY-2000) B KayecTBe WCTOYHUKA
CUrHanoB TOKa, HanpsXeHus unu temnepatypbl K Bxogy WPT B cooTeeT-
CTBUU C NpunoxeHnem A.

3.1.5.2 YcraHaenuBatoT B MPT Tun nepBrYHOro npeobpasoBarersi, COOTBET-
CTBYIOLLMI BbIOPaHHOMY BXOAHOMY CurHany, (cm. n. 2.6.2.1).

3.1.5.3 UsmeHsaT ¢ nomowbio MKCY BxogHOW curHan B Ananal3oHe u3s-
MEpPEHUn yCTaHOBMEHHOIO TuNa NepBUYHOro npeobpasoBaTensa un ybexaa-
I0TCA B TOM, YTO 3HAYEHUSA U3MEPAEMON BEMNYMHBI COOTBETCTBYIOT 3Ha4ye-
HUAM BXOOHOrO curHana.

3.1.5.4 MNpoBepsitoT paboTocnOoCOOHOCTL PeNenHbIX KaHanoB curHanunsa-
LUM C MOMOLLLbIO NpoLeaypbl aBTOMAaTMYECKoro TecTnpoBaHmsa «AUto» (cwm.
n. 2.6.2.21)

Y6expatoTca B cpabaTbiBaHMN KOHTAKTOB pere.

3.2 Acnonb3oBaHue usgenus

3.2.1 YcraHasnusaT VIPT Ha npuBOpPHOM LWMTE M HAgeXHO 3akpenns-
0T, criegys ykasaHuawm n. 3.1.3.

3.2.2 OcylwecTBnsOT Heobxogumble nogkmnoyeHnsa WPT kK BHeEWHUM
YCTPOMCTBaM B COOTBETCTBUM C NpuUoxeHvem A.

3.2.3 BeinonHsoT KoHdurypuposanune VIPT, pykoBoacTBysCh Nn. 2.6.
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5 TEXHWYECKOE OBCITY>KUBAHUE

5.1 TexHuuyeckoe obcnyxuBaHue NPT ceoantca k cobnogeHunio npasun
akcnnyaTaumm, XpaHeHUs M TPaHCMOPTUPOBAHMS, U3MOXEHHbIX B HACTOSA-
LemM pyKOBOACTBE MO 3Kcnnyataumu, npomnakTuyeckum ocMoTpam, nepu-
O M4ECKOW NOBEPKE N PEMOHTHbIM paboTam.

5.2 MNpodmnaktnyeckme ocMOTPbl NPOBOASTCS B NOPsiAKE, YCTAHOBMEH-
HOM Ha obbekTax akcnnyaTtauum VPT, n BkntovatoT:

1) BHELUHMI OCMOTP;

2) NPOBEPKY MPOYHOCTY KperreHust NHui ceasun VIPT ¢ nepBuYHbIMK Npeobpa-
3o0BaTensaMu, LWMHOM nHTepdbenca RS-485, UCTOYHNKOM CETEBOMO NUTaHWUS, Harpys-
KaMU KaHaroB CUrHarM3aLmm 1 oTCYTCTBUsI 0OpbIBa 3a3EMMSIIOLLENO MPOBOAa;

3) NpoBepKy PYHKLMOHMPOBAHWS.

UPT cuuTatoT (PyHKLMOHUPYIOLLUM, €Cnn ero nokasaHus ¢ y4eToM 3a-
AaHHOW KOH(Urypaumm COOTBETCTBYIOT 3HAYEHWI0 BXOAHOrO CurHana, a
Tarke cpabaTbiBaAlOT pene KaHanoB CUrHanmMsaumv npu BbINOSIHEHUM NPO-
Lenypbl aBTOMaTUYECKOrO TECTUPOBAHNS YCTaBOK 1 pene.

5.3 MNepuoanyeckyro nosepky PT npounsBogaT He pexe ogHOro pasa B
OBa roga B COOTBETCTBMM C YyKal3aHUSMU, NMPUMBEAEHHbIMWM B pasgene 4
HaCTOosLLLEero pykoBOACTBa MO JKCnyaTaumu.

5.4 NPT c HencnpaBHOCTSIMW, He NoAanexalymmn yCTPaHEHUo Mpu npo-
PUNAKTUYECKOM OCMOTPE, UMM He npollefline nepuoguyveckyto NoBepkKy,
noanexaT TEKYLLLEMY PEMOHTY.

PemoHT MIPT nponsBoguTcsa Ha NpeanpuaTun-m3rotoBuTene.

5.5 Cpeactea obecneyeHnsi B3pbIBO3ALLUTLI MPU TEXHUYECKOM 0bOcny-
xuBaHum VIPT 5940Ex

Mpn TexHmnyeckom obcnyxmBaHuM B3pbiBO3awmweHHoro MIPT 5940Ex
Heobxo4MMO PYKOBOACTBOBATLCS YKas3aHMsMU, NpuBegeHHbimn B n. 3.1.4
HaCcTOosLLLero pykoBOACTBa MO JKCnyaTaumu.

PemoHT B3pbiBo3awumiieHHoro IPT 5940Ex npousBoantca Ha npeanpu-
ATuM-usrotosutene B cootsetcteum ¢ FOCT P 52350.19-2007.
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6 XPAHEHUE

6.1 Ycnosua xpaHeHus NPT B TpaHCMNOPTHOM Tape Ha CKNnage M3roToBUTens
1 nNoTpebuTens OomkHbl cooTBeTCcTBOBaThL yenosusam | FTOCT 15150-69.

6.2 B Bo3gyxe He JOMMKHbI MPUCYTCTBOBATb arpeCcCuBHbIE MPUMECH.

6.3 PacnonoxeHune NPT B xpaHunuiax AofmkHO obecneynBaTb cBO6OA-
HbI JOCTYM K HEMY.

6.4 UPT cnepyeT XxpaHUTb Ha CTennaxax.

6.5 PacctosHue mexagy cteHamu, nonom xpaHunuwa n UPT pormkHo
ObITb He MeHee 100 mMm.

7 TPAHCNOPTUPOBAHME

7.1 UIPT TpaHcnopTupyeTcss BCEMM BuAaMym TpaHcnopta B KPbITbIX
TpaHCMOpPTHbIX cpeacTBax. KpenneHwve Tapbl B TPAHCMOPTHbIX CPeACTBax
OOIMKHO MPOM3BOAMTBLCS COrMAcHO MpaBuiaM, OEWCTBYIOLMM Ha COOTBET-
CTBYIOLLMX BUAax TpaHcnopTa.

7.2 Ycnosua TpaHcnopTtupoBaHua VIPT gomkHbl COOTBETCTBOBATL YCIO-
Busm 5 no NOCT 15150-69 npu TemnepaTtype OKpyXaroLero Bosgyxa oT
MuHyc 50 go nntoc 50 °C ¢ cobntogeHem Mep 3aWwmTbl OT yaapoB U BUGpauui.

7.3 TpaHcnopTtuposaTe VIPT cnegyeT ynakoBaHHbIM B NakeTbl MW MO-
LUTYYHO.

7.4 TpaHcnopTtuposaTb NPT B kopobkax cnegyeT B COOTBETCTBUM C Tpe-
ooBaHunsmn FOCT 21929-76.

8 YTUNN3ALIUA

8.1 NPT He cogepxaT BpefHbIX MaTepuarnoB W BeLLecTB, TpPebyoLmx
crneumnanbHbiX METOAOB YTUNU3aLmK.

8.2|Mocne okoH4aHusa cpoka cnyxbel IPT nogBepratoTcs MeponpusaTu-
AM NO MOAroTOBKE M OTNpaBke Ha yTunusauuio. Flpy 3TOM crieqyet pyKo-
BOACTBOBATbCA HOPMATUMBHO-TEXHUYECKUMU AOKYMEHTaMu, MNPUHATLIMA B
3KCMyaTMpYIoLLEen opraH3aLun.
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NMPUNOXEHUE A
Cxema anektpuyeckas nogknroveHmnn UPT 5940/M1, UPT 5940A/M1

(co BCTPOEHHbLIM UCTOYHMKOM HanpsikeHus 24 B)

+

220B
50y
7BA

K3

w123456789101112 a>
XP1 XP2 MaDBUS

15 ©ae

ASCII

RS485

XP3

ARERERRREREN)

~220 B,
50y
7BA

K3 K4

PeneliHble KaHanbl curHanusauum

BxoaHble
n3mepuTesbHble
uenu

WHTepoeic RS 485

PucyHok A1
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[A[B]

MopgxntoyeHue TC,
3-x NpoBoAHas cxema

Moakntoyenne TC,
2-X NpoBoAHasi cxema

MoakntoyeHne
Tepmonapbl 1
KomneHcaTopa

M3mepeHue Toka

MamepeHnune Toka UMM
(4...20 MA, 2-x npos.
Cxema noakntoyeHnsy)

MamepeHue
HanpshkeHus




MpoaonxxeHne npunoxeHunsa A
Cxema anektpuyeckas nogkntodeHun UPT 5940/M1, UPT 5940A/M1
(co BCTPOEHHbIM UCTOYHMKOM HanpsikeHus 36 B)

LaE T @ @

ASCII RS485
w123456789101112 @
XP2 MODBUS  XP3 0
L 5 L L ¢ ) 112
~220B, K1 K2 K3 K4 E
50y PeneiiHble kaHanbl curHanuaauum
7 BA
BxogHble
namepuTernsHble
uenu Mopxntoyerne TC,
3-X NpoBoaHas cxema t°

Mopaknioyenune TC, ° o I 1
2-x NnpoBoAHas cxema t°

MogaknioveHne TepmMonapbl

L] L] _
1 KOMneHcaTopa fRKE V
™
M3mepeHune Toka ° o l_l
[—(+ 9—]

M3mepenune Toka UIM l—l
(4...20 MA, 2-x npos. @ &
Lant

cxema I'IOAKJ'I}OHGHI/IF!)

Mamepenune Toka UMM

(0...4, 4...20 MA, 4-x npoB. T

cxema MoAKMoYeHnst) ﬁg
O+

M3mepeHne HanpspkeHns c e 1y

PucyHok A.2
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MpoaonxxeHne npunoxeHusa A
Cxema anektpuyeckas nogkniodeHun UPT 5940/M2, UPT 5940A/M2
(co BCTPOEHHbLIM UCTOYHUKOM HanpskeHus 24 B)

L
~220 B, by ggol_B
50 x .
7BA T 7 7BA
(—|
K1 |«—— _/
p— -
K2 —/
C o
~ o
> [—
K3 —/
K4 —/

WHTepdeiic RS 485

[2]B]

MoakntoyeHune TC, R
3-X NpoBOAHas cxema t 24 B BxopgHble
naMepuTenbHbIe

MopakntoyeHme TC, . I 1 uem
2-x NpoBoAHas cxema t°

MopakntoyeHne
TepMmonapsl 1 ° R v
K
KOMIEeHcaT! .I:.I
oMneHcaTopa T
WN3mepeHune Toka ° 1_1
[—@—]+ -

M3ameperune Toka UMM

(4...20 MA, 2-x npoB. @ T 1
Sent

CxeMa nogKmio4eHns)

24B
M3mepeHune .
HanpshkeHns U ( j
e/
PucyHok A.3
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MpoaonxxeHne npunoxeHunsa A
Cxema anektpuyeckas nogknrovyeHnn UPT 5940/M2, UPT 5940A/M2
(co BCTPOEHHbLIM UCTOYHMKOM HanpsikeHus 36 B)

~220 B,
50Ny
7BA

K1 |«—

K2

K3

e

K4

WHTepdeiic RS 485

[2]B]

BXOa
[6]5]4]3]2]1]
[ E |

=36 B BxopHble
n3mepuTernbHble
Lenu

Moakniovenne TC,
3-x NpoBoaHasi cxema

Mopkntovenne TC,
2-X NpoBoAHas cxema

MopaknioyeHne Tepmonapbl

o o 2
1 KOoMneHcaTopa :RK: v
™

MN3mepenue Toka o o l_l
Lo

MamepeHue Toka UMM

(4...20 MA, 2-x npos. I i 1

cxema NoAKNoYeHus) @

M3amepeHue Toka UMM

(0...5, 4...20 MA, 4-x npos. R
cXxema NOAKIHYEHMS)
O+

M3amepeHne HanpsixeHus R
(@ﬁ+ "

PucyHok A.4
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NMPUNOXEHUE b
OByxnpoBogHas cxema nogkntoveHusa UPT 5940 k MK no RS-485
€ ucnonb3oBaHueM npeobpasoBaTtens nHrepdenca NN-232/485
C aBTOMaTU4YeCKUM onpegerneHMeM HanpaBfieHUA nepeaaym
(mo 32 UPT 5940)

HYJIb—MOJIEMHBII
Kabeib

120 Om /
Lenb
RS 232 }z—z 1K
PIT-

DATA-
DATA+
R+
PIT+

Unrepdeiic
Lenb
R i
B
HPT 5940

[y

— o oW N

N

I11-232/485

i

Wurepoeiic

LEMb
A
B

HPT 5940 L—T1

[N

N

i

Wnrepdeiic

LIENb

A

B 120 Om
WPT 5940

PucyHok B.1

[N

N

L
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MpoaonxeHue npunoxeHnsa b
OByxnpoBoaHas cxema nogkntoyeHnsa UPT 5940 k MK no RS-485
C ucnonb3oBaHneM npeobpasoBarensi uHTepdenca «AJMEMEP-EL-4020RS»

(mo 32 UPT 5940)
120 Om

HYJIb—MOJIEMHBIN
KabeIb

uenb /
DATA+
DATA- RS 232 }EfK TIK
GND

f

J

Hurepdeiic

Lenb
A
B
HPT 5940

[y

USB kabein

N

O O|NOOBW N

o a7 K
GND
SDJIEMEP-EL-4020RS

- =
o

i

Hurepdeiic
LENb F’ -
A
B
UPT 5940 T

=

Hcrounuk
HanpspkeHus 24 B

N

Hurepdeiic

i

LEenb

A

B 120 Om
WPT 5940

[EEN

N

i

PucyHok B.2
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NMPUNOXEHUE B
Mpumep 3 A npu 3 e UPT 5940
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VcnonHeHue c yueTom BCex No3uumii hopMmbI 3akasa
g g g g
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INnucT pernctpauum MsmeHeHUn

qqﬂ {*]
Homepa nunctos (cTpaHuL) Bcero BxonaumiN
conposoau-
Nam meros | Ne TenbHoro | HOA” Jata
n3me- 3ame- aHHYNUPO- |(CTpaHWL)| OOKYM. nucb
HOBbIX AOKYMeHTa 1
HEHHbIX | HEHHbIX BaHHbIX (B JOKYM. nara
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