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BBepneHune

HacTosiliee pykoBOoACTBO MO 3KCnnyaTauuy NpefHasHavyeHo AN O3HaKoMIeHWst obcnyxuBato-
Lero nepcoHana ¢ yCTPOWCTBOM, MPWHLUMOM AENCTBUS, KOHCTPYKUMEN, NOpsAKOM aKChiyaTaumm u
obcnyXmBaHMsa M3MepuTenen-perynaTtopoB OAHOKaHarNbHbIX (M3MepUTenen, perynatopoB MUKPOMpPO-
ueccopHbix) TPM201 (B ganbHelweM Mo TEeKCTY MMeHyeMmbix «npubop», «TPM201» nnu «npubop
TPM201»).

Hacrtosee PykoBoACTBO MO 3KcnyaTauuMu pacnpocTpaHseTcs Ha npubopbl Bcex Moanduka-
LI, U3roToBMNEHHbIX cornacHo TY 4211-011-46526536-2004. Mpubopbl nmetoT ceptudmkat ob yT-
BepxaeHun Tuna cpencts mamepeHun RU.C.32.010.A Ne 24972 wn cepTudumkat COOTBETCTBUSA
Ne 03.009.0434.

Mpunbopbl TPM201 MoryT BbinyckaTbCA B pas3nuyHbiX MOAUMUKALMAX, OTIMYAOWMXCH APYr OT
Apyra KOHCTPYKTUBHBIM UCMONHEHNEM M TUNOM BCTPOEHHOMO BbIXOAHOIO YCTPOUCTBA.

Moawndukaumum npubopa COOTBETCTBYET creaytoLlee ycnoBHoe 0603HaueHme:

NMPUBOP TPM201-X.X

| KOHCprKTH BHOE WMCNonHeHwne

|
|Tmn BCTPOEHHOMO BLIXOJHOMO YCTPOMCTBA l




KOHCprKTVIBHoe UCNOJIHEHUe!:

H — kopnyc HacTeHHoro kpenneHus ¢ pasamepamu 130x105x65 MM 1 CTeneHbio 3alunTbl Kopny-
ca IP44;

L1 — koprnyc WMTOBOrO KpenneHns ¢ pasmepamm 96x96x70 MM 1 CTENEHBIO 3aLLUTLI CO CTOPOHbI
nepegHen naHenu IP54;

L2 — kopnyc WNUTOBOro KpenneHus ¢ pasmepamm 96x48x100 MM 1 CTeMNEHbIO 3aLmThbl CO CTOPO-
Hbl NnepeaHen naHenu IP54.

[abapuTHble YepTexu KOPNycoB PasnNuyYHbIX TUMOB NpMBEAEHb! B Npui. A.

Tun BCTpOeHHOro BbIXOAHOro yctpouncraa (BY):

P — pene anekTpomarHuTHOE;

K — TpaHaucTopHas ontonapa CTpyKTypbl N—p—N-Tuna;

C — cMumucTopHasi onTonapa;

WU — uncpoaHanoroseiii npeobpasoBaTens «napameTp—Tok 4...20 MA»;

Y — undpoaHanorosbIii npeobpasoBaTtenb «napaMmeTp—HanpskeHue 0...10 B»
C3 — Tpu CUMUCTOPHbLIX ONTONApbI;

T — BbIXOA ANS yNPaBreHWsi BHELUHUM TBEPAOTENbHLIM pene.



1 HasHauyeHwue

Mameputenu-perynatopbl ogHokaHanbHble TPM201 npegHasHayveHbl Ana U3MepeHus U asToMa-
TUYECKOrO perynupoBaHus TeMrnepaTypbl (Mpu UCMONb30BaHUN B KA4eCcTBe NepBUYHbIX Npeobpa3sosa-
Tenew TepmonpeobpasoBaTenen CONpPOTUBMEHNUA UMM TEPMOSMEKTPUYECKMX npeobpasoBaTtenen), a
Takke ApYrux manmyecknx napameTpoB, 3HaYEHUE KOTOpbIX NMepBUYHLIMK Npeobpa3oBaTensmu (ga-
nee «aaTyMkaMu») MOXeT ObiTb NPeobpa3oBaHO B YHUULMPOBAHHbBINA CUTHAM NOCTOSIHHOMO ToKa Mnn
HanpshkeHns. MHdopmaums o nobom M3 M3MEPEHHbIX (DU3UYECKMX NapamMeTpoB OTobOpaxaeTcs B
LMdpOBOM BUAE HA BCTPOEHHOM YeTblpexpas3psaHOM LMdpPoBOM MHAMKATOpPE.
Mpn6opbl MoryT BbITb MCNONB30BaHbI ANl UBMEPEHUS U PErYNINPOBAHUSI TEXHOMOMMYECKMX napa-
METPOB B Pa3NMyHbIX OTPACNSAX NPOMbILLIIEHHOCTU, KOMMYHArbHOIO 1 CENbCKOro X03sIMCTBA.
I'Ipvl6op NO3BONSAET OCYLUECTBNATL crieaytowme QyHKLUN:
n3MepeHne TemnepaTtypbl U ApYrux pru3n4eckux BENMYUH (aBrneHusi, BNaxHOCTH, pacxoaa,
YPOBHS 1 T.M.) C NOMOLLbIO CTaHAAPTHbIX 4ATYNKOB;

—  perynupoBaHue U3MePSIEMOMN BENUYUHBI MO ABYXMO3NLMOHHOMY (PENenHOMY) 3aKOHY;

—  BblUMCMEHME KBafpaTHOIO KOPHS M3 M3MepsieMOWN BenuyvHbl npu paboTe C gaTyukamu,
MMEKLNMN YHUPULMPOBAHHbBIN BbIXOAHOW CUTHAM TOKA UM HAaNpPshKeHUs;

—  oTOOpaxeHue TeKyLLlero 3Ha4YeHUst U3BMepseMon BENMYMHbI HA BCTPOEHHOM CBETOAUOAHOM
LMdPOBOM MHAMKATOPE;

—  ¢hopmupoBaHme BbixogHOro Toka 4..20 MA ansi peructpaumu usMepsieMbiX OaHHbIX WUv
yrnpaBneHust UCMONTHUTENbHLIMU MeXaHn3Mamu no -3akoHy
(8 mogundumkauum TPM201-X.M);

—  peructpauus aaHHbIx Ha MNK 1 yctaHoBneHve koHdurypaumm npubopa ¢ koMmnbioTepa yepes

nHTepdenc RS-485;

—  [AMCTaHLUMOHHOE ynpaBreHue perynsiTopom.



2 TexHuveckue XapaKTepucTtukn n ycnoBus akcnnyatauumum
2.1 TexHu4eckne xapakTepucTmkm npubopa npuBegeHsl B Tabnuuax 2.1- 2.3.
Tabnuua 2.1

HanmeHoBaHune 3Ha4yeHune
MuTtaHue
HanpsixeHve nutaxHums o1 90 go 245 B
[MoTpebnsiemas MOLLHOCTb 6 BA
YacToTa ot 47 po 631y
Bxoabl
Bpems onpoca Bxofa, He 6onee 1lc

BxopaHoe conpoTvBrieHue npudopa npv NoaKIYeHUm
MCTOYHUKA YHUDULMPOBAHHOIO CUrHana:

— ToKa (NpW NOAKIIOYEHNN BHELLHEro NpeLm3voHHOro 100 0M + 0,1 %
pesucTopa)
— HaMpshKeHWsl, He MeHee 100 kOm

Mpenen ocHoBHONM Aonyckaemol NpYBeAEHHON
NOrpeLIHOCTN NPU U3MEPEHNN:

— TepmonpeobpasoBaTenem ConpoTUBIEHNSI 0,25 %
— npeobpasoBaTtenemM TepMO3NEKTPUHECKNM 0,5%
— YHUUUMPOBAHHBIX CUTHANOB TOKA U HaNpshKeHus 0,5 %




Ta6bnuua 2.1 — NMpoagonxkeHue

HaumeHoBaHue 3HauyeHue
BbixoAgHble ycTpoMCcTBa
KntoyeBoe BbIXogHOE YCTPONCTBO:
— TpaH3aucTopHas onTonapa:
TOK Harpysku, 200 MA

Hanps>xeHue

40 B nocT. ToKa

— CumucTopHas onZTonapal’:
TOK Harpysku®

0,5A
Hanps>xeHne 240 B, 50 'y
— OnekTpomMarHMTHoe pene:
TOK Harpysku 8A

Hanps>xeHue

220 B 5

0 Iy, cos ©= 0,4

— Bbixoq AnS ynpaeneHnsi BHELHUM TBEPAOTENbHbIM
pene:

HanpspkeHve ot4p006B
MaKcuMasbHbIN BbIXO4HOW TOK 100 mA
AHarnorosoe BbIXOAHOE YCTPOWCTBO:
ans AN ans AN
«[MapameTp — «[MapameTp —
TOK» Hanps>XXeHne»
BbIxoAHOM curHan LIAT oT 4 no 20 MA otr0pn010B
nocT. ToKa nocT. ToKa
HanpsHkeHWe nNuTaHus ot 10 oo 30 B ot 150032B
nocT. ToKa nocT. ToKa
COMpPOTUBIIEHNE Harpy3Kku ot 0 o 1000 Om 6onee 2 kOMm
npegen OCH. oNyCTUMOWN NMPUBEAEHHON NOrPELLIHOCTH 0,5 % 0,5 %
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Ta6nuua 2.1 — OkoH4YaHue

HaumeHoBaHune

3HauyeHune

UHTepdpelic cBA3MK

Tun nHTepderica

RS-485

Twn npoTokona nepegayn AaHHbIX

OBEH, Modbus RTU (Slave),
Modbus ASCII (Slave)

CkopocTb nepefayn AaHHbIX, KBUT/C

2,4, 4,8;9,6; 14,4, 19,6, 28,8; 38,4, 57,6;

115,2

Tun kabens

OKpaHupoBaHHasi BUTasi napa

NMpumeyaHus

XapaKTepuUCTVKM NpuBeAeHbI A ONTonapb!, yNpasnsioLen MOLLHLIMY TUPUCTOPaMM
% npu paboTe CUMUCTOPHON ONTONAapPh! B HEMPEPBLIBHOM PEXUME TOK Harpy3Kil He AOMKEH NpeBbillaTh 50 MA

Tabnuua 2.2 — XapakTepucTuKu Kopnycos

HanmeHoBaHune

Kopnyc

wuTtoson L1

wuTtoBon L2 | HacTeHHbI H

[abapuTHble pa3mepbl, MM
(6e3 aneMeHTOB KpenneHus)
CTteneHb 3awmThbl KOpnyca

96x96x70

IP54Y

96x48x100 105x130x65

IP54Y IP44

MpumeyaHune
CO CTOPOHbI NepeaHel NaHenu.




Ta6nuua 2.3 — [1aTYMKN M BXOAHbIe CUTrHanbl

3HaueHue
Tun paTymMka unu BXOAHON curLan [Anana3oH uamepeHui SAMHHLIbI
Mnaglero
paspsga
1 2 3
Tepmonpeo6pasoBarenu conpotusneHus (no F'OCT 6651-94)
TCM (Cu50) Wigo = 1,4260 7 —50...+ 200 °C
TCM (50M) W1q0 = 1,4280 —190...+ 200 °C
TCIM (Pt50) W1go = 1,3850 —200...+ 750 °C
TCM (50MM) Wig0 =1,3910 —200...+ 750 °C 0.1°C?
TCM (Cul00) Wi =1,4260 —50...+200 °C '
TCM (100M) W0 =1,4280 —190...+ 200 °C
TCN (Pt100) W00 =1,3850 —200...+ 750 °C
TCI (100I7) Wi =1,3910 —200...+ 750 °C
HecTaHaapTU3NMpoBaHHbIE TEPMONPEoGPa30BaTENU CONPOTUBNEHNS
TCM (53M) , W00 =1,4260 (rp.23) —50...+200 °C 0.1°C?
TCI (4601) Wig0 =1,3910 (rp.21) —200...+650 °C '
Tepmonapsl (no FOCT P 8.585-2001)
TXK (L) —200...+800°C
TXKK (J) —200...+ 1200°C
THH (N) —200...+1300°C 0.1°C?
TXA (K) —200...+1300°C '
TMK(T) —200...+ 400°C
Tnn(s) 0...+ 1750°C




Tabnuua 2.3 — OKOH4YaHue

1 2 3
TN (R) 0...+ 1750°C
TBP(A-1) 0...+ 2500°C
TBP(A-2) 0...+ 1800°C 0,1°c?
TBP(A-3) 0...+1800°C
TNP(B) +200...+ 1800°C
YHUPULMPOBaHHbIE CUTHaJbl NOCTOSHHOIO TOKa
0...5mMA 0...100 %
0...20 MA 0...100 % 0,1%
4...20 MA 0...100 %
YHUPULMPOBaHHbIE CUTHaJbl NOCTOSHHOTO HaMNPSXeHUs
-50...50 mB 0...100 % 0.1%
0...1B 0...100 % ’

Y 3neck u aanee, Wi — OTHOLLEHWE CONPOTUBIIEHUs AaTumka npu 100 °C K ero ConpoTMBREHNIO

npu 0 °C

2 Mpn Temnepatypax Bbiwel000 °C n B Touyke MuHyc 200 °C 3HayeHWe eAnHWLbl MMajLuero

paspgsqa pasHo 1 °C

HCX patunkoB TCI1(4611) n TCM(53M), paHee u3BeCTHbIX Kak rp.21 n rp.23, COOTBETCTBEHHO,

npuseaeHbl B METOAUKE NOBEPKN

Mpumeyanue. Paspelatowas cnocobHoCTb npubopa onpegensieTcs 3HaYeHUEM eOuHMULbI

Mnaglwero paspsiga.

2.2 MpuBop npegHasHayeH Ans 3KCnyaTaumy B CleayoLmx YCroBusix:

—  TemnepaTtypa okpyxatoLien cpeapl
—  AtmocdpepHoe paBneHue

—  OTHocuTenbHas BnaxHocTb Bo3ayxa (npu temnepatype 35 °C)

ot 1p8050°C
ot 84 po 106,7 klMa
30...80%
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3 YcTponcTBO 1 NpUHLMN AeNCTBUA

3.1 MpuHuMn pencrBus

3.1.1 O6wue cBeaeHus

B npouecce pabotel TPM201 npou3BoauT onNpoc BXOAHOrO AaTyvKa, BbIUCASAS MO MOMyYEHHbIM
[OaHHbIM TEKYyLLEe 3HaYeHME M3MEPSIEMON BEMWYMHBI, OTOOpaXaeT ero Ha LMMPOBOM UHAUKATOpE U
BblJaeT COOTBETCTBYHOLLME CUTHASbI HA BbIXOQHOE YCTPOMCTBO.

3.1.2 dyHKuMoHanbHas cxema npuéopa

dyHKUMOHanbHasa cxema npubopa npuegeHa Ha pucyHke 3.1. MNpubop BknovaeT B cebs:

—  yHuBepcarbHblii BXOA OS5 NOAKIYEHNS NepBUYHbIX NpeobpasoBaTteneii (4aT4nKkoB);

—  6rok 06paboTku AaHHbLIX, NpeAHa3HaYeHHbIA ANa LndpoBoi hunbTpaLm, Koppekumn n pe-
rynupoBaHnsi BXOLHOW BEMNWUYUHBI;

—  BbIXogHOe ycTpoucTteo (BY), koTopoe B 3aBMCUMMOCTM OT MoaudvKauum npubopa moxeT
6bITb KNIOYEBOrO UMM aHaNoroBoro TUNa;

—  [ABa uMdpoBbIX MHAUKATOPa AN OTOBPaXeHUs perynmpyemow BEMUUMHbLI U ee YCTaBKU.

Jlornueckoe yctponcteo (J1Y), Bxogsiwiee B 6nok 06paboTku OaHHbIX, POpMUpyeT curHanbl

ynpaBreHusi BbIXOAHLIM YCTPOWCTBOM B COOTBETCTBUM C 3a@HHLIMU pexxumamu paboThl.

3.1.3 Bxop

Mporpammupyembiii napameTtp «Tun gatuunka» in.t (ca.k), Mpunoxerve b.

K nsmeputensHomy Bxody npubopa MoryT ObiTb NMOAKMIOYEHbI A4ATUYMKM pasHbIX TUMoB. [Ons uns-
MepeHusi TemnepaTyp MUCMomnb3yloT TepMonpeobpasoBaTenyt CONPOTUBNEHUS U TEPMO3NEKTPUYECKME
npeobpasoBaTtenu (Tepmonapsl). [Ans naMmepenns Apyrnx ousnmyecknx napameTpoB MoryT ObiTb unc-
Nnonb30BaHbl AaTYUKU, OCHALLEHHbIE HOPMUPYIOLWMMK NMpeobpasoBaTensMu 3aTUX NapameTpoB B YHU-
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ULMpPOBaHHbIE CUTHAMbI MOCTOSAHHOTO Toka 4...20 MA, 0...20 MA, 0...5 MA unn HanpsixeHns —50...50
MB 1 0...1 B. Oco6eHHOCTU NoAKMoYeHNs AaTYMKOB onucaHbl B 11.5.3.3, cxeMbl — CM. NpunoxeHue B.

BATYMK

TPM201
| Bnok 06paboTkM faHHbIX |
| _ o v | e
u o
| TP noamuMoHHLA H—} g FEAYMpoocmd
axof perynsop ! ~=- i) i Y
He  KOPPEKLMA 1 iR
] AHANOTOBIA
I g Hon L], || sommorame
= o= WM
P panairpar =T = pervcTpaL
l I
Ly o o e - o |

8888
LT

— Il

fm—

PucyHok 3.1

3.1.4 O6paboTka BXOAHOro CUrHana

(TemMnepartypbl, AaBneHus, pacxoaa v T.4).
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CwurHan, nony4YeHHbIV ¢ Aatymka, npeobpasyeTtcs B UMAPOBOE 3HAYEHNE U3MEPSIEMON BENNYNHDI



3.1.4.1 MacwTabupoBaHue

I'IporpaMMMpyeMble napameTpsbl (NpunoxeHue b):

«HWXKHSIS rpaHuLa avanasoHa usmepenusi» in.L (Cn.l);

—  «BepxHsis rpaHuua avanasoHa usMmepeHms» in.H (cn.H);

—  «MnonoxeHue aecatuyHon Toukn» dP (dP).

Mpn paboTe ¢ Aatunkamu, OPMUPYIOLLMMUN Ha BbIXOAE YHUMMLMPOBAHHLIA CUrHan Toka unm
HanpsKeHUsi, MOXHO MNPOM3BONIbHO 3afaBaThb AuanasoH uamepeHus. MNpu U3MepeHUn aHanoroBbIxX
CMrHanoB nNpmbop OCyLLEeCTBRAET NMHENHoe NpeobpaszoBaHne BXOAHOW BENNYMHBI B pearnbHylo husn-
Yeckyto BEMUYMHY B COOTBETCTBMM C 3a4aHHbIM ANanasoHOM U3MEpPEeHNs.

3.1.4.2 BbluncneHune KBagpaTHOro KOpHs

MporpaMmupyemblii napameTp «Boumcnutens kBagpartHoro kopHs» SQR (59-). Ons aktususa-
LMK BbluMUCnUTENS NapameTp SQR — yCcTaHOBUTL B NO3ULMIO an (CM. NpuroxeHue b).

[Onsa paboTbl ¢ gatyvkamu, YHUMULMPOBAHHbLIN BbIXOQHOW CUrHam KOTOpbIX NponopuuoHaneH
KBagpaTy uU3MepsieMoVi BEMUYUHbLI, UCMONb3yeTC (PYHKUMSA BbIYMCIIEHNS KBAAPaTHOTO KOPHS, BKITO-
YaeTcs NPOrpamMmMHbIM NyTEM.

3HaveHne KBagpaTHOrO KOPHSA M3MepPSeMON BENUYUHBI, KOTOPOe MogaeTcs Ha uHaukaTtop u JTY,
BblYMCrIAeTCs No dopmyne:

T=,+ LM -1 .

roe [Ny - 3agaHHOE Nonb3oBaTeneM HKHee 3HaYeHue rpaHnLbl Avana3oHa N3MepeHust;
Mg - 3agaHHoOe Nosib3oBaTeNeM BEPXHEE 3HAYEHUE rpaHuLbl Anana3oHa U3MepeHus;
Ix - 3Ha4YeHne curHana ¢ gatymka B OTHOCUTENbHbIX eamHnyax ot 0,000 o 1,000.
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3.1.4.3 Koppekuusi usmepeHum

Mporpammupyemble napameTpsl (Mpunoxexne b):

—  «casur xapaktepuctukm» SH (5H);

—  «HaKmnoH xapaktepucTtuku» KU (HL).

3.1.4.3.1 [Ina ycTpaHeHus Ha4anbHOW NMOrpeLlHOCT! Npeobpa3oBaHNs BXOAHOIO CuUrHana u no-
rPELUHOCTN, BHOCMMOW COEAVHWUTENbHLIMU NPOBOAAMU, U3MEPEHHOE MNpPUOOPOM 3HaYeHne MOXeT
ObITb OTKOppekTMpoBaHo. B TPM201 ecTb ABa TMna KOppeKLUMM, MO3BONSIOLIMX OCYLLECTBMAATL CABUM
WM HaKIMOH XapakTepUCTVKN Ha 3a4aHHYH0 BEMNWYMHY.

3.1.4.3.2 Ans komneHcaumn norpewiHocten AR = Ro— Rotcm, BHOCMMBIX COMPOTUBRAEHUEM NOA-
BOAALLMX NPOBOAOB Rrcm, K K&XA0OMY U3MepeHHOMY 3HaueHuto napameTpa T, NpubasnseTcs 3aaaH-
Hoe ronb3oBaTteniemM 3HadeHve 8. Ha pucyHke 3.2 mpuBefeH npuMep CABUra XapakTepucTUKM Ans
nartymka TCM(Cu50).

3.1.4.3.3 [ns KOMNeHcauun norpeLlHocTen 4aTYMKOB NPU OTKNOHEHUN 3HavYeHna Wigp OT HOMU-
HanbHOro Kaxaoe n3MepeHHoe 3HadeHne napameTpa T,y YMHOXAaeTCa Ha 3a[aHHbIn Nofb3oBaTernem
nonpasoYyHbI KoadduumneHT o. KoadduuneHT 3agaetca B npegenax ot 0,500 go 2,000. Ha pucyHke
3.3 npvBeaeH NpuMep U3MEHEHUS HaKIMoOHa XapakTepucTukm ansa gatymka TCM(Cu50).

3.1.4.4 UndpoBasa punbTpaumsa usmepeHumn

Mporpammupyemble napameTpbl (MpunoxeHve b):

—  «mnonoca undgposoro dunstpa» Fb (Fh);

—  «MOCTOsIHHAs BpEMEHM Lndposoro dunbtpas inF (Cnf).

3.1.4.4.1 [nsa yny4ylleHns aKCnnyaTauMoHHbIX Ka4eCcTB BXOAHOMo curHana B npubope Ucnonb3y-
eTcs undpoBor hunbTp, NO3BOMNAOLWNA YMEHBLUUTL BAUSIHUE CRyYalHbIX NOMEX Ha U3MepeHne KOH-
TPONMPYEMOW BENNYUHBI.
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T,°C, T

L y - /
100 F s 100 /
| Dea xoppexum z | Oe3 koppexunn /
8 5/ b /
i 7 ' 7
50 [ // 60 B /
2l wl ¢ oppexued w0l /, ¢ Koppexueit
1 i T=To*d [ % T=Ty0
uIO 2 v 20 F /
// 1 1 1 1 1 1 1 1 L 1 1 o ’ i i ' i L L L L ' ' i -
20 40 60 80 100 T 'C 0 20 4 60 8 100 T,,C
(M3 (Rycws OM) (50) (71,3)  (Rycps OM)
PucyHok 3.2 PucyHok 3.3

3.1.4.4.2 Tlonoca uMdpoBOro urbTpa NO3BONSAET 3aWMUTUTL U3MEPUTENbHbIA TPakT OT eau-
HWYHBIX MOMEX W 3a4aeTcs B eAMHULAX U3MepsieMol BenuumHbl. Ecnu namepeHHoe 3HaveHue T; OT-
nuyaeTcs oT npegplgywero Ti; Ha BenuuuHy, Gonbluylo, Yem 3HayeHne napameTpa Fs, To npubop
npuceavBaeT eMy 3HadeHune paBHoe T;+ Fg (pucyHok 3.4). Takum obpasom xapakTepucTuka Criaxwu-
BaeTCs.

Kak BuaHO 13 pucyHka 3.4, manas LumMprHa nonockl unbTpa NpMBOAUT K 3aMEeAIEHNI0 peakLmn
npubopa Ha BbicTpoe M3MEeHeHVe BXOAHOW BenuYuHbl. [103TOMY Npy HA3KOM YpOBHE NMOMEX MNu npu
paboTe ¢ GbICTPOMEHSIOLLMMUCS NPOLECCaMM PEKOMEHAYETCS YBENUYUTL 3HAYEHWE MapameTpa wnu

OTKIIIOYUTL AENCTBME MOSIoCkl oUnbTpa, ycTaHoBMB B napameTpe Fb sHavenue 0. Mpu paGote B yc-
15



NOBUSIX CUIbHBIX MOMEX AN YCTPaHEHUst UX BNUSHUS Ha paboTy npubopa HeobxoaMMO yMEeHbLUNTb
3Ha4yeHue napameTpa.

3.1.4.4.3 UndpoBorn hunbTp yCTpaHSEeT LyMOBbIE COCTaBMsOWME CUrHana, ocyLlecTBNAsA ero
3KCMOHeHUManbHoe crnaxusaHne. OCHOBHOWN XapakTepUCTUKON IKCMOHEHUManbHoro duneTpa Sens-
eTCs Ty, — NOCTOsIHHAS BPEMEHU LMdpoBoro (unbTpa, napameTtp cnf — MHTEpBar, B Te4eHne KOTopo-
ro curHan gocturaet 0,63 OT 3HaYeHUs1 Kaxaoro namepenus T; (pucyHok 3.5).

YMeHbLUeHNe 3HayYeHus Ty NPUBOAMT K Bonee BbICTpon peakuun npubopa Ha ckadkoobpasHble
N3MepeHust TemnepaTypbl, HO CHUXaEeT ero NoOMexo3alUULLEHHOCTb. YBENUYEHUe Ty, NOBbILLAET UHEp-
LMOHHOCTbL Npnbopa, WyMmbl NPy 3TOM 3HAYUTENBHO NOAABIEHSI.

T.°c — o3 puneTpa
- COARLTOM
© PO "‘ T, %
]
/',f I {cxasok ypol, T, = Oc)
//,f' T,= 1c
3 \ (1 7 — 4
/ =T
T, 'l F: i A
T 1t 0637,
s /’ D 11 (crnaxexHsil curnan, 7, = 3 ¢)
,I
/]
I
L] ! tc 0
At i t,c
PucyHok 3.4 PucyHok 3.5
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3.1.5 Jlornyeckoe ycTpomMcTBO
Tornyeckoe yctpoiicteo (J1Y), moxeT paboTaTe B OAHOM U3 PEXVMOB:

[BYXMO3WULMOHHOIO PErynupoBaHust — Ans Knio4eBoro BY,

M-perynsatopa — ans aHanorosoro BY,
perucTpaTtopa — Ans aHanoroeoro BY.

3.1.5.1 Mpunbopsbl ¢ KNYEBbLIMU BbIXxogamu
Mporpammupyemble napameTpbl (NpunoxeHue b):

«ycraska komnapatopa» SP (5P);

«3HauveHus rucTepesmnca» ans komnaparopa HYS (HY5);

«Tun noruku komnapatopa» CMP (LAP);

«BpeMsi 3afepxku» BkrodeHust don (dan) 1 BbiknioveHus doF (doF);

«MUHUMarbHOE BpEMs yaepxaHus Bbixoga 1Y B 3aMkHyTOM ton (Ean) U pasomkHyToM toF
(£oF) cocTosaHusX>.

3.1.5.1.1 NY paboTaeT B pexume OBYXMO3NLNOHHOIO PEryrnMpoBaHUs, eCrn BbIXOOHOE YCTPOW-
CTBO KIIOYEBOro TUMNa: 3MeKTPOMarH1THoOE pene, TpaH3MCcTopHas ontonapa, OonToCUMUCTOP.

Mpn paboTe B pexume ABYXMO3MLMOHHOIO perynvposanus J1Y pabotaeT no ogHoMmy u3 npea-
CTaBMEHHbIX Ha PUCYHKe 3.6 TUNOB NOrMKK:

Twn noruku 1 (obpaTHoe ynpaBrieHne) npuMeHsieTcst Ans ynpasneHust paboTon HarpesaTe-
ns (Hanpumep, TOHa) nnu curHanusauum o TOM, YTO 3HAYEHME TEKYLLEro U3MepeHust Tre
MeHbLle YyCTaBkM Ty [pn 3TOM BbIXOAHOE YCTPOWCTBO, MoAkmoveHHoe kK J1Y, nepsoHa-
YasbHO BKMOYAETCA NpU 3HAYEHUAX Tre< Tyer— HYS, BbikniovaeTca npu Tre> Tyer + HYS 1
BHOBb BKIOYaeTCs NpU Trec< Tyer— HYS, oCyLllecTBNAS TeM camMbliM ABYXMO3NLIMOHHOE pe-
rynupoBaHue no yctaske Ty C rucrepesmcom + HYS.

Tun norvikm 2 (NpsiMoe ynpasreHne) NpuMeHsieTcst Ans ynpaeneHus paboTon oxnagutens
(Hanpumep, BEHTUNSTOPA) UMK CUTHanNu3aLumn o NpeBbILIEeHNY 3HaYeHus yctasku. Mpn aTom
BbIXO[JHOE YCTPOWCTBO NEPBOHAYanbHO BKIOYAETCA MPU 3HAYEHUSAX Trec> Tyer + HYS, BbI-
krovaeTcs NPy Tre< Tyer— HYS.
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Tun norukn 3 (M-o6pasHas) npumeHs-
eTcs ANa CMrHanu3aumum o ToM, YTo
KOHTponupyemas BenMunHa HaxoauT-
cs B 3aAaHHOM avanasoHe. [pu atom
BbIXO[HOE YCTPOMCTBO BKIlOYAETCA
npu Tyer — HYS < Treq < Tyer + HYS.
Twn norukn 4 (U-obpasHas) npumeHs-
eTCs ANA CUrHanu3aumum o ToM, YTo
KOHTponupyemas BeniMinHa HaxoauT-
Csl BHe 3aflaHHOro AvanasoHa. Mpu
3TOM BbIXOAHOE YCTPOWCTBO BKIOYa-
eTcsA NpY Trex< Tyer— HYS

N Tre> Tyer + HYS.

3apganue yctaekn (Tyr) M ructepesuca
(HYS) npousBognTca Ha3HayYeHMeM napamet-
pOB perynupoBaHusi npndopa.

COCTORHWE BLXOMA
KoMnaparopa
BEN.
BbIKN,
BKN.
BblKN,
BKN,
BHIKN,
BN,

BHKN.
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PucyHok 3.6
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3.1.5.1.2 nsa J1Y, paboTaiowero B pexvme ABYXMO3ULMOHHOIO PErynupoBaHusi, MOXeT OblTb
3a7aHO BpPeMsi 3aeP>KKM BKIMIOYEHUS U BPEMS 3a4ePXKUN BbIKIIOYEHNS (PUCYHOK 3.7).

T.°C
I I tetnamn.
1 :
Tyer + HYS N\ 1
: \
1
1
1
1
Yoer :
/ I
i
1 1
1 1
H -
Tycr-HYS / : . :
1
i /
L)
Cocromnme H t
pone 1)
1
H v
KRR I T 2N
i o H
BbIKN, 1 ! + Il
1 T
: : 1 L l<ln.n.: i t
1, tssaxn, 1 texn
f—t{ p—_!
IanepmKa .
PucyHok 3.7
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3.1.5.1.3 [Ona JTY moxeT 6bITb 324aH0 MUHUMArbHOE BPEMS yAEPXKaHUSA BbIXOA4A B 3aMKHYTOM U
Pa3oOMKHYTOM COCTOSIHUAX. JTY MOXeT yaepXuBaTb BbIXOA, B COOTBETCTBYIOLLEM COCTOSIHUN B TEeYEHUe
3a4aHHOro B BpeMeHM, Jaxe ecnuv Mo forvke paboTbl YCTPOWUCTBa CpaBHEHMUS TpebyeTcsi nepeknoye-

Hue (pUcyHok 3.8).

Toc 4

B yuota aanepro
NepexnHeHns

C yyerom aanepsxm
NEPEKNHeHNA

L \\
Tyu !
T, HYS / -
Cocrasme 4 'y
pene
BEN. =
BbIKM,
t
Cocronnme
pene
BHN.
BbIKM.L -
]
mw, tmar,
e —TrT
s DT
PucyHok 3.8
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3.1.5.2 Npunb6opkl ¢ aHanorosbIM BbIXOA0OM

Mporpammunpyemble napameTpbi:

—  «pexum paboTsl LIAM» dAC (dAL);

—  «HWXKHSS rpaHuLa BbIXOGHOMO AuanasoHa peructpauum» An.L (Anl).

—  «BepXHsisi rpaH1La BbIXOAHOTO Avana3oHa peructpauuu» An.H (AnH).

3.1.5.2.1 B pexume [l-pecynssmopa Tekyliee 3HavyeHne T;cpaBHNBAETCA C YCTaBKON Tycr U Bbl-
AaeT curHarsn, npornopLmoHanbHbin OTKNOHeHMo T; oT Ty B 30He, onpenensieMon nosiocon nponop-
LIMOHamNbHOCTH.

B 3aBucmMmocTu o1 o6bekTa, KOTOpbIM Mbl yNpaBnsieM, 3agaeTcs TMn ynpasneHus (npsmoe Ans
oxnaxageHus u obpaTHoe Ansi HarpeBaHusl), pUCYHOK 3.9.

Mporpammunpyemble napameTpbi:

— «rornoca nponopumMoHansHocTu» XP (uP);

— «Tun ynpaeneHus» CtL (LEL).
Xp 2Xp

Imanc. Tmaxc. H

I mun. T s,

a) T-Xp Tyr T+Xp T. ) T-Xp Tyer T+Xp Ti

PucyHok 3.9 (a — o6paTHoe ynpaBneHue, 6 — npsamoe ynpaBrieHue)
3.1.5.2.2. Mpu paboTe B pexume pernctpatopa (dAL = Pu) JIY cpaBHMBaeT BXOAHYIO BENUUMHY
C 3a4aHHbIMW 3HAYEHUAMW U BblJaeT Ha COOTBETCTBYIOLLEE BbIXOOQHOE YCTPOMCTBO aHamNoroBbll CUr-
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Han B Buae Ttoka 4...20 MA, KOTOPbIA MOXHO NoAaBaTb HAa CaMOMUCEL, UNN ApYroe perucTpupyoLlee
ycTponcTeo. MNpuHumn hbopMmpoBaHMsa Toka permctpauumn nokasaH Ha pucyHke 3.10.

Tox
PErMCTpauMm
b, = 20 W2
T e e ——
I
b = sk i
I
R BepEnh Hamenenne
MORAEA | o on perucrpape | MPOORN IHAYEHUA Tygy
a) AL AH
Tox
PErHCTPaUMM
Lo, = 20 WA
12w
ho, = 4 WA
e HHRHHA Hamenenwe
PORIEN | anason perucTpaume | ponen 3HAYCHMA Tree
6) A H AnL

PucyHok 3.10 (a— An.L<An.H, 6 — An.L>An.H)

3.1.5.3 AucrtaHUMOHHOE ynpaBrieHUe PerynsitTopom

TPM201 umeeT byHKUMIO ynpaBreHus ABYXMO3UUMOHHLIM unu [-perynsatopom ¢ KommnbloTepa

yepes uHTepdenc RS-485. B atom cnyvae nonb3oBaTtefnlb MMEET BO3MOXHOCTb CaMOCTOATENbHO

3agaBaTb TpebyeMblii BbIXOAHOW CUrHan perynsaropa.

[Onsa npubopa ¢ kno4eBbIMU BbIXOAaMW yrpaBreHne ABYXMNO3ULIMOHHBIM PErynsiTopoM OCyLLEeCT-
BMNSIETCH C Y4ETOM CYLLECTBYHOLLNX BPEMEHHbIX 3afepxek (cm. n. 3.1.5.1.2, n. 3.1.5.1.3).
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3.1.6 BbIxogHOe yCTPOMCTBO

BbixogHoe yctporicTBo (BY) npegHa3HayeHo AN nepefayn ynpasnsloWwero curHana Ha uenor-
HUTerNbHbIE MexaHu3Mbl, NGO ANa nepeaaydn AaHHbIX HAa PerncTpupyoLLee yCTpoWCTBO.

3.1.6.1 KntoueBoe BY — anekTpomarHWTHoe pene, TpaH3MCTOpHas ontonapa, onTOCUMUCTOP —
MCMonb3yeTcs AN yrnpaBrneHus (BKMIOYEHUS/BBIKIIOYEHUS) Harpy3kon nmbo HenocpeacTBeHHO, Nnbo
Yepes bonee MOLUHbIE YNPaBNSIOLLME 3MNEMEHTbI, Takue Kak nyckatenu, TeepaoTenbHble pene, TMpu-
CTOPbI UM CUMUCTOPBI.

3.1.6.2 BY aHanoroBoro Tvna B npubope TPM201 — 310 10-pa3psaHbiv LucpoaHanorosbIv npe-
obpasoBaTerb, KOTOPbIA (hOpMUPYET TOKOBYIO NeThto 4...20 MA Ha akTuBHou Harpyske 0...1000 Om n,
Kak npaBumno, ncnonb3yeTcst AN YyNpaBneHns 3MeKTPOHHbIMW PEerynsTopamMn MOLHOCTU U perncTpu-
PYHOLLMMW YCTPONCTBaMM.

3.1.6.3 OcobeHHOCTM NOAKIIOYEHMS U NCNONb30BaHNS BbIXOAHBIX YCTPOWCTB CM. B M. 5.3.2.

3.1.7 UHTepdenic cBasn RS-485

UHTepdenc cBA3n npegHasHayeH Ans BKIHOYEHUS nNpubopa B CeTb, OPraHM30BaHHYH MO CTaH-
napty RS-485. Wcnonb3oBaHue npubopa B ceTv RS-485 nos3BonsieT OCyLECTBNATb crefyolime
PYHKLUN:

1) C6op paHHbIX 06 U3MepsieMbIX BENMYMHAX U NPOTEKAHMU MPOLLECCOB PEryNIMPOBaHUSI B CUC-

Teme SCADA.

2) YcTtaHoBKa napameTpoB npubopa ¢ nomoLbio nporpaMmbl «KoHdurypatop TPM2xx».

3) AncTaHUMOHHOE ynpaBneHne NpoLeccoM perynmpoBaHus ¢ MOMOLLBIO NporpaMmbl «KoHdury-

patop TPM2xx», paboTatowei B cpege Windows.

RS-485 sBnsieTcsa WMPOKO pacnpoCTpaHEHHbIM B MPOMBILLNIEHHOCTN CTaHOAPTOM UHTepderica,
obecneymBaeT co3gaHue ceTen C KONMMYECTBOM Yy3roB (Touyek) Ao 256 u nepegadvy AaHHbIX Ha pac-
ctosiHue o 1200 m. MNpu ncnonb3oBaHWM NOBTOPUTENEN KONMMYECTBO MOAKIIOYEHHbIX Y3MOB M pac-
CTOsiHVE Mepeayn MoXeT ObITb yBenuyeHo. [Ans coeamHeHns npubopoB NpUMeHsIeTCH aKpaHUPOBaH-
Has BUTasi napa NPOBOAOB, K KOTOPbIM NPeabsBASIOTCS cnegylwme TpeboBaHusA: ceyeHne He Me-
Hee 0,2 MM 1 MOrOHHast eMKOCTb He Gonee 60 nd/m.
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RS.232

cug AC3-M
[BIA] BIA]
A B A
RS-485

PucyHok 3.11

Bce npubopbl B ceTn coeamHsioTCA B nocrefoBaTenbHyto WnHY (pucyHok 3.11). Ans kayecTBeH-
Hol paboTbl NpueMonepeaaTYNKoB U NPeaoTBPALLEHNUS BNUSIHUS MOMEX MUHUS CBSA3W AOIKHA UMETb
Ha KOHLaX COrnacyloLuin pe3ucTop COonpoTuBneHnemM Rqo, = 120 OM, nopknoyaembli HenocpeacT-
BEHHO K krnemmMam npubopa (cMm. pucyHok 3.11).

MopknioyeHne npubopa Kk MepcoHanbHOMY KOMMbIOTEPY OCYLLECTBISIETCS Yepe3 afanTtep WH-
Tepcenica RS-485+RS-232, B kayecTBe KOTOPOro MoxeT OblTb ucnonb3oBaH agantep OBEH AC3,
AC3-M unn AC4.

MpumeyaHus

1) ApanTep nHTepdenica OBEH nmeeT cornacyioLmn pe3nctop conpoTuBneHneM Reqp,m = 120 Om
BHYTpMU.

2) C onncaHvem npoTokona obmeHa, ClMCKOM napameTpoB, NPOrpamMmon Nomnb3oBaTenb MOXeT
03HaKOMUTbCH Ha cante www.owen.ru. O6MeH MOXeT OCYLLEeCTBNSTbCA C OOHOW U3 CKOPOCTEN CTaH-
napTtHoro psiga: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 6uT/c.
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3.2 YcTtpoucteo npubopa

3.2.1 KoHcTpyKkums

3.2.1.1 MpuBop KOHCTPYKTUBHO BbLIMOMHEH B MMacTMaccoBOM Koprnyce, npegHasHauyeHHOM Anst
LUIMTOBOrO WM HACTEHHOTO KPEMneHusi. ACKU3bl KOPMYCOB C raGapuUTHLIMK U YCTAaHOBOYHLIMU pa3me-
pamu NpuBeAeHbI B NPUMOXeHUn A.

Bce anemeHTbl Npubopa pasmelleHbl Ha ABYX NevaTHbIX nnaTax. Ha nuuesoi naHenu pacnosio-
XEHbI KNaBuaTypa ynpasreHus npubopom, LMdpoBoi UHAUKATOP U CBETOAUOALI, HA 3afiHel — CUmno-
Bas U U3MepUTenbHas YacTu, a Takke NPUCOEANHUTENBHbIA KIEMMHUK.

[ns yctaHoBKM NpuGopa B LWT B KOMMIIEKTE NpUaraloTcs KpenexHble anemMeHTbI.

KneMmHVK Onsi NOACOEAMHEHUs BHELIHWX CBSI3eW (OATYMKOB, BbIXOAHLIX LEner W nuTaHus)
y Np1MBOpPOB LUUTOBOIO KPEnsieHUs HaXxoauTCsl Ha 3afHeli cTeHke. B npuGopax HacTEHHOTo KpenneHust
KMEMMHMK pacrosiokeH Moj BepxHeit Kpbllwkoil. B oTBepCTUsIX NoABOAA BHELIHWUX CBSI3ei yCTaHOBIe-
Hbl PE3VHOBbIE YNMOTHUTENN.

3.2.2 UHpukauma n ynpaBneHue

3.2.2.1 Ha pucyHke 3.12, a npuBeAeH BHELIHWI BMA nuueBol naHenu npubopa TPM201 ans
KoprycoB HacTeHHoro (H) n wutosoro (L 1) kpenneHus, a Ha pucyHke 3.12, 6 — wutosoro (LL2).
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K. 0.25;,0.5 M3AMEPUTENL-PEMYNATOP @ ©

o4O
poed ™

oK
KN. 0.25;0.5 W3MEPUTENL-PErYNATOP [reg 5\

Ald =00
TPM201 i* V) [TH T UUEU o

a) 6) L_TPm201 g' T L
PucyHok 3.12

3.2.2.2 Ha nvueBoi naHenu pacnonoxeHbl CrieaytoLlmne arnemMeHTbl yNpasneHus 1 UHAMKaLun.
BepxHui uncdpoBomn MHANKATOP KpacHOro LiBeTa oTobpaxaerT:

—  TeKyllee 3HavYeHue n3MepsieMon BeNnUUMHebI,

—  MpuW NporpaMmmMMpoBaHUN — Ha3BaHWe napameTpa,

— B MEHIO — Haanuck nEntl.

HwxHMIA umcpoBo MHANKATOP 3EMEHOIO LiBeTa OTOOpaxaeT:

—  3HauveHue ycTaBkW,

—  NpuW NporpaMMupOBaHUN — 3Ha4YEeHNe napameTpa,

— B MEHIO — Ha3BaHwue rpynnbl napameTposB.
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CBeueHne CBeTOAN00B 03HAYAET:

— RS- 3acBeunBaeTcs Ha 1 ¢ B MOMEHT nepeaayun AaHHbIX KOMMbIOTEPY;
— K- BKIOYEHO BbIXOAHOE YCTPONCTBO.

3.2.2.3 KHonkn, Haxoasumecs Ha nepefHen naHenu npnbopa, MMEINT criefytoLlee HasHaveHue:
A
— ANs YBENUYEHWS 3HAYEHMS MPOrpamMMmnpyemMoro napameTpa;
b4
V| _ NS yMeHbLIEHWUs 3HaYeHWUs NPOrPaMMMUPYEMOro NapameTpa;
NPor

r.
— Anga BXo4a B MeHI0 nporpaMmMmmpoBaHna nnu ana nepexona K crnegyrouliemMmy napameTpy.

[ns Bxoga B cneumarnbHble pexxumbl paGOTbI npm6opa NCNonb3yrTCcA KOMBMHaLMM KHOMOK:

wo A, (N
+ + — Ana nepexopga K yCtaHOBKe KOA4OB A0CTyna, Ha UHAMKaTope nojlyd4aem U30-

OpaxeHwe:
PASS
[n]

o

+ — Aana 0TO6pa)KeHI/IS1 N pegaktupoBaHua ,ElpOGHOVI 4YacTn 3Ha4YyeHuna nporpaMmMmmpyemo-
ro napameTpa,

AP A .
+ N _ nns Bo3BpaTa B peXMM OTOBPaxXeHUs U PeAaKTUPOBAHUS LIENON YacTU 3HaueHWs!
nporpamMmMupyemoro napametpa.
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4 Mepbl 6e3onacHoCcTH

4.1 TMo cnocoby 3almTbl OT NOPAXEHUSI ANEKTPUHECKUM TOKOM Npubop cooTBeTcTBYeET knaccy ||
no MOCT 12.2.007.0-75.

4.2 Tpwu akcnnyartaumm, TEXHUYECKOM OOCMyXMBaHUKM U noBepke Heobxoammo cobntogaTb Tpe-
6oBaHus MOCT 12.3.019-80, «MpaBun akcnnyaTaumMu aneKkTpoycTaHOBOK noTpebutenein» u «MNpasumn
oxpaHbl TpyZa npu aKcnnyaTaumm 3afIeKTpoyCTaHOBOK NoTpebutenen».

4.3 Ha OTKpbITbIX KOHTaKTax KNeMMHKKa npubdopa npu aKcnnyatauum NpUCyTCTBYET HanpsbkeHve
BenuunHon o 250 B, onacHoe gns yenoBeyeckon xum3Hu. Jliobble nogkntoueHns kK npubopy n paboTbl
Mo ero TeXHUYECKOMY OBCNY>XMBaHWIO NMPOM3BOAWTL TOMbKO MPWU OTKMHOYEHHOM NUTaHUWM npubopa u
MCMOSTHUTENbHBIX MEXaHVU3MOB.

4.4 He ponyckaeTcs nonajaHve Brnarn Ha KOHTaKTbl BbIXOOQHOMO pasbemMa U BHYTPEHHWE 3nek-
TpoanemeHTbl Npubopa. 3anpelyaeTcst ncnonb3oBaHne Npubopa B arpeccuBHbIX CPeAax C coaepxa-
HUeM B aTMocdhepe KUCMOT, LWwenoyemn, macen u 1. n.

4.5 TNopknioyeHne, perynvpoBka n TexobcnyxuBaHne npubopa LOMmKHbI NPOM3BOAUTLCS TOMbKO
KBanMuUMpoBaHHbIMU cneLuanucTamu, N3y4mBLLUMMK HacTosILLee pyKOBOACTBO MO aKCnyaTauuu.

5 MoHTax npubopa Ha 06bLEeKTe U NOAroTOBKa K paboTte

5.1 MoHTax npubopa

5.1.1 lMoaroToBWTb Ha LWWTE YNpaBreHUst MECTO AN YCTaHOBKU npubopa B cooTeeTcTBMU C [Mpu-
noxexuvem A.

5.1.2 YcraHoBUTb Npubop Ha LUMTE ynpaBrieHusl, UCMONb3ys ANsl ero KPenneHns MOHTaXHble
3MeMEHTbI, BXOASILLIME B KOMMIEKT NOCTaBku npubopa.
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YcTtaHOBKa NnpuGOpOB HACTEHHOrO KpensieHust:

1) 3akpenuTb KPOHLWITENH TpeMs BMHTaMu M4 Ha NOBEPXHOCTU, NpedHa3HauYeHHoW Ans ycra-
HOBKM npubopa (cm. MNpunoxeHune A n pucyHok 5.1, a).
MpumeyaHmne - BUHTBI ANs KpenneHns KPOHLWTENHa He BXOAAT B KOMIMMEKT MOCTaBKy.

2) 3auenuTb KpenexHbIn Yronok Ha 3aAHeln cTeHke Npubopa 3a BEPXHIOI KPOMKY KPOHLUTERHa
(pucyHok 5.1, 6).

3) [pukpenuTb NPUGOP K KPOHWTENHY BUHTOM M4 x 35 n3 komnnekra noctaeku (pucyHok 5.1,

B).

7

6) — B)

PucyHok 5.1 MoHTax npu6opa HaCTEHHOro UCMOMHEeHUs
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YcTaHOBKa NpUGOPOB LUIMTOBOIO KPensieHus:

1) BcraButb npubop B cneumansHO NOArOTOBMEHHOE OTBEPCTME Ha NULEBOWM NaHenu wmta
(cm. MpunoxeHue A n pucyHok 5.2, a).

2) BcTaBuTb cbukcaTopbl U3 KOMMMIEKTa NoCTaBku B OTBEPCTUS Ha BOKOBbIX CTeHKax npubopa
(pucyHok 5.2, 6).

3) C ycunuem 3aBepHyTb BUHTbI M4 x 35 B 0TBEpPCTUAX Kaxaoro cmkcatopa Tak, Y4tobbl npu-
60op 6bIN NNOTHO NpWXaT K NWLEBOV NaHenu Lwura.

PucyHok 5.2 MoHTax npu6opa WMTOBOro UCMOMNHEHUA
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5.2 MoHTaX BHeLWHUX cBA3en

5.2.1 O6wue ykasaHuA

MogrotoBnTb kKabenu ans coeanHeHus npubopa ¢ gaTyMkamu, UCNOMHUTENbHBIMYM MeXaHU3Mamm
1 BHELLUHUMW YCTPOWCTBaMU, a TaKKe C UCTOYHMKOM nuTaHusa 220 B 50 Ny, Onsa obecneveHus Hagex-
HOCTM 3MEeKTPUYECKMX COeaUHEHWI peKkOMeHAYyeTCsl UCcnosb3oBaTb kabenu ¢ MegHbIMM MHOrOMpPOBO-
MOYHBIMW XXMNaMK, KOHUbI KOTOPbIX Nepea MoAKMioYeHWeMm criefyeT TwaTtenbHO 3a4vucTuTb U obny-
Ountb. 3aumncTky xun kabenen HeO6XoANMO BbINOMHATL C TaKMM PacyeToM, YTOObl X OFONEHHbIE KOH-
Lbl Mocne noakntoYeHns K npubopy He BbICTyNanu 3a npegernbl knemmHuka. CedeHune xun kabenew
He [OSPKHO NpeBbIaTh 1 MM?.

5.2.2 Yka3saHus no MOHTaXy Ansd yMeHblleHUsA 3NIeKTPOMarHUTHbIX nomex

5.2.2.1 lpu npoknagke curHanbHbIX MUHWIA, B TOM YUCIE NIMHUIA «MpUBop - AaTYMK», UX ONVHY
crnegyeT Mo BO3MOXHOCTU yMEHbLLATb U BbIAENSATb UX B CaMOCTOSITENbHYO Tpaccy (Mnn HECKOSbKO
Tpacc), pacnonaras ee (Unu Mx) OTAENbHO OT CUMOBLIX Kabenew, a Takke OT kabenew, cosgarLwmnx
BbICOKOYaCTOTHbIE Y UMMYIbCHbIE NOMEXU.

5.2.2.2 ObecneunTtb HafeXHOe 3KpaHUPOBAHME CUrHanbHbIX NMUHUIA. B kayecTBe akpaHOB MoryT
ObITb MCNOMNb30BaHbI Kak creunarnbHble kabenu ¢ 3KpaHUPYLMMK ONfeTkamMu, Tak U 3a3eMIeHHble
cTanbHble TpybObl noaxoasiuero agnameTpa. OKpaHbl kabenel cnegyeT NOOKMIOYUTE K 3a3eMNEHHOMY
KOHTaKTY B LUUTE ynpaBreHus.

Pabounin cnan Tepmonapbl AOMKEH ObiTb 3NEKTPUYECKN U30NMPOBaH OT BHeLLHero obopyaosa-
Hua!

5.2.2.3 lNpubop cnegyeT ycTaHaBnvMBaTb B METaNMYECKOM LUKady, BHYTPY KOTOPOro He AOSK-
HO ObITb YCTAHOBIIEHO HMKAKOroO cunoBoro obopyanoBanHus. Kopnyc wkada gomkeH ObiTb 3a3eMIeH.

5.2.3 YKa3aHuA N0 MOHTaXy ANs YMeHbLUEeHUs1 NOMeX, BO3HUKaIOLWMNX B NUTAIOLLENR ceTn

5.2.3.1 MNopkntoueHne npubopa cnepyet npousBoauTb Kk ceTeBomy duaepy 220 B 50 Iy, He
CBSI3aHHOMY C MWTaAHWEM MOLLHOro curoBoro obopyaoBaHusl. Bo BHELLHeN Lenu pekoMeHayeTcs yc-
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TaHOBUTb BbIKMOYATENb NUTaHUS, obecrneynBaloLLmMii OTKIOYEeHe npubopa OT ceTu U nnaekue npe-
[oxpaHutenu Ha Tok 0,5 A.

5.2.3.2 lpu MOHTaxe cuctembl, B KOTOpow paboTaeT npmbop, cnegyeT yuuTbiBaTb NpaBuna op-
raHnsaummn aEKTUBHOIO 3a3eMNEeHUS:

—  BCe 3asemnisiolye NMUHUM NPOKNaApIBaTh MO CXeMe «3Be3fa», Npu aTom Heobxoammo obec-

neYnTb XOPOLLNIA KOHTaKT C 3a3eMNseMbIM 311IEMEHTOM;

—  3asemMnsoLmMe Lenu JOMKHbI ObiTb BbINMOMHEHbI Kak MOXHO bonee ToncTbiMu NPoBOAaMMU.

5.2.3.3 PekomeHayeTcs ycTaHaBnMBaTh PUNbTPbl CETEBbIX MOMEX B NNHUSAX MUTaHNA npubopa.

5.2.3.4 PekomeHayeTcs yCcTaHaBnMBaTb Mckporacsawmne ounbTpbl B MUHUSX KOMMYyTaUuMn cumo-
BOro 06opyaoBaHusi.

5.3 MNMopgknro4yeHune npubopa

5.3.1 O6wue ykasaHuA

5.3.1.1 lMopkniodeHne npubopa Kk CeTn NUTaHWUSA U UCTONMHUTENbHBIM YCTPOWCTBaM ynpasrieHust
npounsBoOANTCH MO CxemaM, NpMBeAeHHbIM B nNpun. B, cobniogas nsnoxeHHyo HWxe nocnegosatenb-
HOCTb AEWCTBUNA:

1) npowv3BecTu MoAKMoYeHe nNpubopa K UCMOMHUTENbHBIM MEXaHU3MaM W BHELHUM YCTPOR-

CTBaM, a TaKkKe K MUCTOYHWUKY MUTaHUS,

2)  NOAKMOYUTBL NIMHUK CBA3M «NPUBOP — AaTYMKU» K NEPBUYHBIM NpeobpasoBaTensm;

3)  MOAKMIYUTL NNUHUM CBA3M «MPMBOP — AATUNKK» K BXxodam npubopa.

5.3.1.2 CxeMmbl NOAKMOYEHUS 4ATYMKOB U UCMONMHUTENbBHbBIX YCTPOMUCTB K Npnbopam pasnuyHbIX
moaucukaumin npuBeAeHsl B npunoxenun B. MNapameTpbl nuHum coeamHeHns npubopa ¢ AaT4yMKoM
npvBeaeHsl B Tabnmue 5.1.

BHumaHue!

1) KnemmHble coepguHuTenu npubopa, npeaHasHayeHHble ANns MOAKIOYEHWUS CeTV NMUTaHua u
BHeLLHero cunosoro obopyaoBaHus, paccymMTaHbl Ha MakcumaneHoe HanpsbkeHve 250 B. Bo nsbexa-
HVe aneKTpuyeckoro Npobos nnu NepekpbITUS U30NSALMKU NOAKMIOYEHNE K KOHTakTaMm npubopa uctou-
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HUKOB HanpshKeHUs BbIlle yKa3aHHOro 3anpellaertcs. Hanpumep, npu paboTte B cocTaBe TpexdasHom
ceTun 380/220 B HegonycTUMO MOAKIOYEHNE K COOTBETCTBYIOLLMM KOHTaKTaM 13 rpynnbl 1...8 pasHbIX
a3 HanpsHKeHNst MUTaHus.

2) Ans 3awmTbl BXOAHBIX Liener npubopa oT BO3MOXHOro npobos 3apsaamMy CTaTUYeCcKoro anek-
TpUYecTBa HaKOMMIEHHOro Ha NMUHUSIX CBA3M «npubop — AaTyvk» nepen NOAKIYEHUEM K KNEMMHUKY
npmbopa ux xunbl cnegyet Ha 1...2 ¢ coegnHUTb C BUHTOM 3a3eMIeHus LwuTa.

Tabnuua 5.1
OnuHa |ConpoTuBneHue
Twun paTtumnka NUHUN, M,| nNnHUK, Om, McnonHeHune nuHumn
He Gonee He 6onee
TepmonpeobpasoBaTernb 100 15.0 TpexnpoBoaHas,
COMpOTUBIEHNS ' NpoBoAa paBHON ANUHBI U CEYEHUs
Tepmonapa 20 100 TepmosneKTpo,u,HbLM kabenb
(KOMMEHCaLUNOHHbI)

YHUPVUMPOBAHHbIV cUrHan 100 100 [ByxnpoBoaHas
NOCTOSIHHOIO TOKa
YHUDULNPOBAHHBIN cUrHan 100 5.0 [ByxnpososHas
NMOCTOSIHHOIO HaNPsKeHWs!

5.3.2 Mopaknto4yeHne BHELWHUX YCTPOWUCTB yNpaBreHusi

Llenn BbIXoOHbIX 3NEeMEHTOB, KaK KNioYeBbIX, Tak U aHanoroBbIX, UMEIOT ranbBaHUYecKyo 13ons-
LMo OT cxembl npubopa. MckroyeHne cocTaBnsieT BbiIXod «T» OMs YNpaBlieHUs BHELUHUM TBepho-
TenbHbIM pene. B aToMm criyyae ranbBaHUYECKY0 M30MAUMI0 obecrieynmBaeT camo TBEpAOTeSlbHOe
pene.
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5.3.2.1 NopakntoyeHne Harpysku k BY Tuna «tpaHsncTopHas ontonapa» («K»)

TpaH3ncTopHas onTonapa NPUMEHSIETCS, Kak NpaBuno, Ans ynpaBreHUs HU3KOBOSbTHBIM 3r1eK-
TPOMarHUTHBLIM UNKU TBEpAOTENbHbLIM pene (4o 50 B noct. Toka).

Ha pucyHke 5.3 npvBegeHa cxema nogkniodeHuns ans BY1. Bo usbexaHue Bbixoda M3 CTpost
TpaH3ucTopa mn3-3a 6oMbLIOro TOka CaMOMHAYKLUMK, NapannenbHo 0OMOTke pene criefyeT YyCTaHOBUTb
anop VD1, paccuntaHHbIv Ha Tok 1 A n HanpsxeHue 100 B.

5.3.2.2 NopknioyeHune Harpy3ku k BY Tuna»cumucropHas ontonapa» («C»).

ONTOCMMUCTOP BKIIOYAETCA B LieMb YNPaBneHnss MOLLHOTO CUMUCTOPa Yepes3 OrpaHnyvBaoLLmii
pesuctop R1 (ans BY1 cm. pucyHok 5.4). 3HayeHue COMpOTUBREHUS pe3nCTopa onpeaenseT Benuym-
Ha ToKa ynpaeneHnsi cuMucTopa.

—— -,

P1 E:j ¥ VD1

PucyHok 5.3 PucyHok 5.4

OnTOCUMUCTOP MOXET Takke ynpaenATb NapoWi BCTPEYHO-NapanmensHo BKIOYEHHbIX TUPUCTO-
poB VS1 n VS2 (ans BY1 cm. pucyHok 5.5). [Ins npegoTtepalleHnsi npobosi TMpUCTOpoB M3-3a BbICO-
KOBOJIbTHBIX CKQ4YKOB HamnpshXeHUs B CETU K UX BbIBOAAM pPeKOMeHAyeTCs NOAKMoYaTh MUMbTPYOLLYIO
RC uenouky (R2C1).
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——o haza

R2
47...680m
C1 F.

T 0.1x6308 T VS2

Riarp.
N

PucyHok 5.5

5.3.2.3 NoakntoyeHne Harpy3ku k BY tTuna «LAMN ot 4 go 20 mA» («U»)

Onsa pa6otbl LIAM 4...20 MA NCnonb3yeTcs BHELLHWUI UCTOYHWK NMUTaHWA NOCTOSIHHOIO Toka (Ans

BY1 cm. pucyHok 5.6), HOMUHaNbHOE 3HaYeHUe HanpsHKeHWUs1 KOToporo U, paccuutbiBaeTca creayto-
wymM o6pasom:

UI'Imin < l-JI'I < UI'Imax
Unmin = 10 B + 0,02 AXRH

l-JI'Imax = UI'Imin+ 215 B

rae Up — HOMUHaNbHOE HanpshKeHne UCTOYHWKa NuTaHus, B;

Unmin — MMHMManbHO AOMNYCTUMOE HanpshXeHWe CTOYHUKA nNuTaHus, B;
Unmax — MaKCMMarnbHO JOMYCTUMOE HanpsiXkeHne NCTOYHWKa NuTaHus, B;
Ry — conpotusneHue Harpysku LIAM, Owm.

Ecnu no kakon-nubo npuumHe HanpsbkeHue UCTouvHumka nutanus LIAT, Haxogswerocs B Bawwem
pacrnopspKeHuu, npesblllaeT pacyeTHoe 3HavyeHne Unmax, TO MOCNefoBaTenibHO C Harpy3kon Heobxo-
OVMMO BKIMIOYUTb OrpaHUYMTENbHBIA pe3ncTop (CM. PUCYHOK 5.7), conpoTuBneHne KoToporo R, pac-
cyuTbiBaeTCs no hopmynam:
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ROFF‘mm < ROFFHDM < ROFPma;{
_ Ljl‘l - Uﬂmax

QrPmin — |
LAMmax

l"I‘I — Ljl‘lmm

ILlAI'Ima:{

OrPmax —

roe Rorpiom — HOMUHANbHOE 3HAYEHME OrPaHUYUTENBHOMO pe3ncTopa, kKOwm;
Rorpmin - MUHMManbHO AOMYCTUMOE 3HaYEHUE OrpaHnYmTENBHOro pesucropa, kKOMm;
Rorpmax — MakCMMarbHO AOMYCTUMOE 3HAYEHUE OrpaHNYUTENBHOrO pesuctopa, kOum;
Imax — MakCMMarnbHbIW BbIXogHOW Tok LIAT, MA.

LAN

LIAN
4...20 mA

4...20 MA

1,=4...20 MA

PucyHok 5.6 PucyHok 5.7
BHumaHue! HanpsxeHue uctoynvka nutanmsa LIATM He gormkHO npesbiwatsh 36 B.
5.3.2.4 NopknioyeHne Harpy3ku k BY tuna «LJAM ot 0 go 10 B» («Y»)

Ona pa6otbl LIAM 0..10 B wucnonb3yeTcs BHELWHWA WCTOYHMK MUTaHWS MOCTOSIHHOMO TOKa
(ons BY1 cM. pucyHok 5.8), HOMUHanNbHOe 3HayYeHue HanpshkeHust koToporo Un Haxogutcsl B Avana-
3oHe 15...32 B. ConpoTtuBneHune Harpy3ku RH, nogkntodaemon k LIAT, gormkHo 6biTe He MeHee 2 KOM.
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BHUMAHMUE! HanpsixxeHne nctoyHmka nutanHus LLAMN He gomkHo npeBbiwaTh 36 B.
5.3.2.5 NopknioyeHue k BY ansa ynpaBneHus TBepAoTenbHbIM pene «T»

BbixogHol anemMeHT «T» BblgaeT HanpsbkeHve oT 4 o 6 B ans ynpaBneHus BHELWHUM TBEPAO-
TenbHbIM pene. Cxema NoAKMiYeHUs: NpMBeAeHa Ha pUCyHke 5.9.

[aHHbIN TUN BBIXOAHOIO 3MeMeHTa He OCHalLleH BHYTPEHHeN ranbBaHn4eckon nsonaumen. anb-
BaHWUYECKYH0 pa3Bsi3Ky Npubopa 1 NoAKMHOHYEHHOrO UCMONHUTENBHOMO MexaHn3ma obecneunBaeT caMmo
TBEpAOTeNnbHOe pene. BHyTpM BbIXOAHOrO 3nemMeHTa YCTaHOBIIEH OrpaHUHUTENbHBLIN PE3NCTOp Rorp
HomumHanom 100 Owm.

3 +Ur| +
LAN 2 TeepaotensHoe
0..108B R, ® pene
5 Uy
PucyHok 5.8 PucyHok 5.9

5.3.3 lNMoakntoyeHne AaTYMKOB

5.3.3.1 NopakntoyeHne TepmonpeobpasoBaTenen CONpPoTMBIEHUs

B npubopax TPM201 mucnonb3yeTcs TpexnpoBOA4HAsi CxeMa MOAKMNoYeHus TepmonpeobpasoBa-
Tenen conpoTtuenenus (R;). K ogHomy 13 BbiBOAOB R; noacoeanHATCS ABa NPOBOAA, a TPeTuin noa-
KntoyaeTcst K Apyromy BbiBogy R; (cm. puc. B.1). Takas cxema npu cobniogeHnn ycrnoBuii paBeHcTBa

COMPOTUBIIEHUN BCEX TPEX MPOBOAOB MO3BOSAET CKOMMNEHCUPOBATb UX BIIMSAHUE Ha U3MEpEHNe TeM-
nepaTypbl.
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TepmonpeobpasoBaTenu CONpoTUBIEHNST MOTYT MOAKMOYaTLCS K NPMOOopY M NO ABYXNPOBOAHOMN
CXeMe, HO Mpv 3TOM OTCYTCTBYET KOMMEHCALMS CONPOTUBMNEHUS COEAUHUTENbHbLIX NMPOBOAOB U MO-
3TOMy MOXeT HabnogaTbCa HeKOTopas 3aBMCUMOCTb Noka3aHui npubopa oT konebaHun TemnepaTty-
pbl npoBoAoB. Mpu ncnonb3oBaHUM OBYXNPOBOAHOW CXeMbl He06x0aMMO NpW NOAroToBKe npubopa k
paboTe BbINOMHUTL AEWACTBUSA, YKa3aHHble B npun. I

5.3.3.2 NoakntoyeHne TepMO3NeKTPMUYeCKMX Nnpeobpa3oBaTtenen (Tepmonap)

B npubope npegycmoTpeHa cxemMa aBTOMAaTMYECKOW KOMMEHcauuu TemnepaTypbl CBOBOAHbBIX
KOHLIOB Tepmonapbl «XONOAHOro cnas». [atunk TemnepaTypbl «XONOAHOrO cnas» yCTaHOBMNEH PsSAoM
C NMPVCOEANHUTENBHBIM KNEMMHUKOM.

MopknioyeHne Tepmonap K NpMbopy AOMKHO NPOM3BOANTLCS C MOMOLLIbIO CrieuuanbHbIX KOMMEeH-
CaLMOHHBIX (TEPMOANEKTPOAHBIX) NMPOBOAOB, M3rOTOBMEHHBIX M3 TEX e CaMblX MaTepuanos, Y4TO M
TepmMonapa. [lonyckaeTcs Takke MCNonb3oBaTk NPOBOAA M3 METANMoB C TEPMO3MEKTPUYECKUMMN Xa-
pakTepucTMKaMu, KoTopble B AnanasoHe Temnepatyp 0...100 °C aHanormyHbl xapaktepuctikam Ma-
TepuanoB 3NeKTpoAoB Tepmonapsbl. [1py coeAMHEHNN KOMNEHCALMOHHBLIX NPOBOAOB C TEPMONapon 1
npubopom Heobxoanmo cobrnogaTe NoNApHOCTb (CM. puc. B.1). MNpu HapylweHnn ykasaHHbIX YCNoBuWiA
MOTYT BO3HUKATb 3HAYUTENbHbLIE NOrPELLHOCTY MPY U3MEPEHNN.

Bo unsbexaHve BNuSHUS MOMEX Ha M3MepuTenbHYyl 4YacTb npubopa nuHuo cBA3n npubopa c
[aTYMKOM peKoMeHayeTCs aKpaHupoBaTb. B KavecTBe akpaHa MOXeT ObiTb UCMONb30BaHa 3a3eMIeH-
Has cTanbHas Tpyba.

BHumaHue! 3anpelyaetcs ncnonb3oBaTe TePMOnapbl C HEM30NMPOBAHHLIM paboynm cnaem.

5.3.3.3 NoaknioyeHne 4aTYMKOB, UMEKOLWUNX YHUPULNPOBaHHbLIN BbIXOQHOW CUrHan Toka
WUNKU HanpsiXkeHUs

CxeMmbl MOAKIIOYEHNSA 3TUX AaTUYVKOB NpUBEAEHbI B MpUnoxeHun B, pucyHok B1.

Mpw nogkntoveHun aaTymkoB Toka K TPM201 Heo6XxoAMMO UCMOoNb30BaTh BHELLHUIA Harpy304HbI
pesucTop, Yepe3 KOTopbli ByaeT npoTekaTb TOK HOpMuUpytoLlero npeobpasoBaTtensi, U NageHne Ha-
NpskeHWs Ha KoTopoMm byaeT nsmepsATb npubop. Pesuctop gormkeH 6biTb NMpeuunsnoHHbiM (Tuna C2-
29B, C5,25 u T.n., MoLWHOCTbIO He MeHee 0,25 BT, conpoTueneHnem 100 Om + 0,1 %) u BbiCOKOCTa-
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6UNBHBIM BO BpeMeHM 1 o TemnepaTtype (TKC He xyxe 25x10°° 1/°C). [INsi nUTaHUsi HOPMUPYHOLLIMX
npeobpasoBaTenei He06XOAMM AOMNOMHUTENBHBIN NCTOYHUK NOCTOSIHHOTO HanpsbxeHnus U,. Ha pucyH-
ke 5.10 nokasaHa cxema NOAKMIoYEHUS JaTymka ¢ YHUULMPOBAHHBLIM BbIXOAHBIM CUrHamnom 4...20 mA
K npubopam no ABYXNPOBOAHOW NMUHUK. 3HayeHne HanpskeHusi U, yKa3blBaeTCsl B TEXHUYECKUX Xa-
pakTepucTHKax HopMUpytoLLiero npeobpasoBaTens u, Kak NpaBuno, NexwT B AuanasoHe 18...36 B.

Bo n3bexaHne BNMSHWA NOMEX Ha U3MepuTernbHYl YacTb npubopa NUHWMIO CBA3W Npubopa ¢
[aTYMKOM pekoMeHAyeTCst aKpaHMpoBaTb. B kavecTBe akpaHa MOXeT OblTb UCMONb30BaHa 3a3eMreH-
Has cTanbHas Tpyba.

TPM201

—s
10]11]12]13

Uy Uy
Brog

PucyHok 5.10
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6 dkcnnyatauus

6.1 OOwme cBegeHns

6.1.1 lMpwu BkNOYeHUN NUTaHna npubopa 3acBeunBaloTCs Bce MHAMKaTopbl Ha 2 c. MNocne atoro
Ha BepxHeM LMdPOBOM WMHAMKATOpe OTOOpaxaeTcs BXOAHAs BENWYMHA, Ha HWXKHEM uHAuKaTope
3HaYeHne yCTaBKu.

6.1.2 lMpun HaNM4MM HEKOTOPbLIX HEUCMPABHOCTEN NMPUGOP BLIBOAMT HA BEPXHUN LM POBON MHAN-
KaTop cnepyoLine coobLLeHns:

—  Err.5- owubka Ha Bxoge;

—  Er.BH- ownbka npoueccopa;

—  Er.Ad - owumbkv BHYTpeHHEro npeobpasoBaHms.

Bonee nogpobHoe onvcaHne u cnocobbl YCTpaHeHUs 3TMX OWKMBOK, a Takke Apyrme Heucnpas-
HOCTV NpuBEAeHbl B MpUnoxexHun .

Mpwn BO3HMKHOBEHMM MtOBON M3 yKa3aHHbIX Bbllle owmnbok paboTta BY 6nokupyetcs (nepeBoamT-
csl B cocTosiHue, onpefeneHHoe B napameTpe afr. Ownbka Ha BXxoae BO3HWKAET MPU BbIXOAE M3Me-
pPSEeMON BENVYMHbI 3a OOMYCTMMBIN AManasoH M3MepeHus (CM. Tabnuuy 2.3) unu npu BbIXOAe U3
cTposi AaTymka (06pbIB UMK KOPOTKOe 3aMblkaHue TepmonpeobpasoBaTeneii conpoTuBneHus, obpbIis
Tepmonapbl, 06pbIB UNN KOPOTKOE 3aMblkaHWe AaTyuka, OCHALLEHHOTO BbIXOAHBIM CUTHaNoOM Toka
4...20 MA). B cnyyae KOpOTKOro 3amMbikaHuUs TepMonapbl Ha MHAUKaTope oTobpaxaeTcs Temnepartypa
«XOI0QHOro cnasi», paBHasi TemnepaType BbIXOAHOrO pasbema npubopa. B cnyyae obpeiBa unum 3a-
MblKaHUS Aatyvka (MW NVHUIA CBA3WM) C YHU(PMUMPOBAHHBLIM BbIXOAHLIM curHanom Toka 0...5 MA,
0...20 MA Ha vHAvKaTope OTObpaXkaeTCs HWKHAS rpaHvua AuanasoHa U3MepeHus (3HaveHue napa-
meTpa cn.l). Mocne ycTpaHeHusi HeucnpaBHOCTY paboTa npuGopa aBToMaTUYeckn BOCCTaHaBNUBAET-
csl.

BHumanume! Mpu npoBepke ncnpaBHOCTY AAT4MKa M NVHWM CBSA3N HEOOXOOAMMO OTKIIOYUTL Mpu-
6op oT ceTn nuTaHus. Bo usbexaHne Bbixoda npubopa M3 CTPOS NpU «MNPO3BOHKE» CBA3EN WUCMOSb-
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3ynTe M3MepuTesnbHble YCTPOWCTBA C HamnpsikeHMeM NuTaHus, He npesbiwatowmm 4,5 B, npu bonee
BbICOKMX HaMPsHKeHUAX NUTaHWS 3TUX YCTPONCTB OTKIIOYEeHWe AaTymka oT npubopa obs3aTensHo.

6.1.3 B xoge paboTtbl npnbop ynpasnsieT BHELUHUMU UCMOMHUTENbHBIMW YCTPOMCTBAMU B COOT-
BETCTBMU C 3aJaHHbIMK pexxuMamu pabotsl JTY.

6.1.4 BusyanbHbll KOHTPOMb 3a paboToN BbIXOAHOIO YCTPOWCTBA OMepaTop MOXeT OCyLLecTB-
naTe no ceetoguoay «K», pacnonoxeHHOMy Ha nepegHen naHenu npmbopa. B 3aBucumocTu ot TMna
BbIXO[HOrO YCTPOWCTBa CBETOAMOA paboTaeT no-pasHoMmy.

6.1.5 [1ns BbIXOQHOrO YCTPOWCTBA KMHOYEBOro TUMa 3acBeTka cBeToanoda CUrHanusnpyet o ne-
peBofe NOrMYeckoro YyCTPOMCTBA U CBA3aHHOro ¢ HUM BY B coctosiHne «BKITKOYEHO», a noracaHue —
B coctosiHne «OTKJTKOYEHO».

6.1.6 Ons npubopoB c BY aHanorosoro tuna AnuTENbHOCTb 3aCBEYEHHOrO COCTOSIHUSI CBETO-
anopa «K» BospacTaeT € yBenuyeHnem BbIXOQHOro curHana. [pyv MnHumanbHOM BbIXOAHOM CUrHane
Toka 4 MA cetoamop «K» He 3acBeyeH, Npu AanbHEWLLIEM YBENWYEHUU TOKa CBETOAMOA HauMHaeT
Muratb ¢ YyactoTomn 1 pas B cekyHAy. [pu curHane 20 MA nosiBnseTca HenpepbiBHAs 3acBeTka.

6.2 ObmeH paHHbIMM No uHTepdency RS-485

6.2.1 [Ons paboTbl no nHTepdency RS-485 cnegyeT BbINOMHUTL COOTBETCTBYIOLUME COEANHEHNS
(cm. n. 3.1.7 v npunoxeHue B) 1 3agaTh 3Ha4YeHUs NapameTpoB ceTu (CM. Nn. 7.7).

6.2.2 [ns opraHusauum obmeHa AaHHbIMK B CETU vepe3 uHTepdenc RS-485 Heobxogum Mac-
Tep ceTu, OCHOBHas (PyHKLMA KOTOPOro — MHULMMPOBATL OOMEH AaHHbIMU Mexay OTnpaBuTeneM u
nonyyartenem gaHHolx. B kavyectBe Mactepa cetn MoxHO mncnonb3oBatb 1K ¢ noakntoyYeHHbIM agan-
Tepom OBEH wnn npubopsl ¢ uHtepdericom RS-485, morylume BbInonHATbL dyHKUMM MacTtepa ceTu
(Hanpumep, MIIK n gp.).

Mpubop TPM201 moxeT paboTatb B pexume Slave no ogHOMYy U3 Tpex NPOTOKONOB obmMeHa
naHHbimu: OBEH, ModBus RTU unn ModBus ASCII.
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6.2.3 Pabota c napameTpamu npubopa no npotrokony OBEH

Kaxabll napameTp MmeeT uMs, cocTosiliee M3 naTUHCKUX BykB (OO YeTblpex), KoTopble MOryT
ObITb pasgeneHbl To4kamu, 1 HasBaHue. Hanpumep: «[AnvHa ceTeBoro agpeca A.Len», rae «[nuHa
CceTeBOro agpeca» — HasBaHue, A.Len — ums.

MapameTpbl Nnpubopa pasgensioTcs Ha ABe rpynnbl: NporpaMMupyeMble U onepaTyBHbIE.

6.2.3.1 MporpaMmmupyemMbie napameTpbl OMNpeaenstoT HacTpouky npubopa. Wx 3HauveHus
nonb3oBaTenb 3agaeT NMUMBOO KHOMKaMU Ha NMUEeBON naHenu npubopa, nNMbo Yepes ceTeBOW WMHTEp-
deiic ¢ nomoLpto nporpammel «KoHdurypatop».

3HayeHns nporpaMMMpyeMbiX NapameTpoB XPaHATCS B 3HEProHe3aBNCMMON namaTy npudopa u
COXPaHSIOTCS NPW BbIKMIOYEHUN NUTAHUS.

6.2.3.2 OnepaTuBHble NnapameTpbl — 3TO JaHHble, KOTOpble NpMGOpP nony4aeT unu nepenaét
no cetn RS-485. OnepaTuBHble NapameTpbl OTpaXaloT TeKyLlee COCTOSTHNE CUCTEMbI.

6.3.3.3 C onucaHuem ceteoro npotokona npuéopos MO OBEH no RS-485 MOXHO 03HaKOMUTb-
cs Ha canute http://www.owen.ru. Tam xe MOXHO OecnnaTHO ckayaTb MporpamMmy-KoHduryparop,
OPC-cepBep, apaneep ansi pabotel co SCADA-cuctemornt TRACE MODE; 6utnuotekm WIN DLL.

MonHbIN NnepeyeHb napameTpoB nNpubopa n KoMaHAa NpyBeAeH B AOKyMeHTe «KpaTkas MHCTPykK-
uus no pabote ¢ TPM201 no uHtepdericy RS-485».

6.2.4 PaboTta c napameTpamu npubopa no npotokony ModBus

ModBus — OTKpbITbIN CETEBOW MPOTOKON, paspaboTaHHbin dpupmon Modicon. C onvucaHuem npo-
TOKOMa MOXHO O3HaKomuTCs Ha canTe www.modbus-ida.org.

Mpu paboTte no npotokony ModBus BO3MOXHO BbINMOMHEHNE (hYHKLMIA, NepeyncrieHHbIx B Tabnumue 6.1.

8.3.4.1 lNepeyeHb perncTpoB onepaTuBHbLIX NapameTpoB Npubopa npeacTasneH B Tabnuue 6.2.

Pernctp STAT - peructp ctaTyca, KOTOPbI MOKasbiBaeT TeKyllee COCTosHMe npubopa, Hanpu-
Mep — Hanu4yme owmnbkn Ha Bxoae, cpabaTtbiBaHue pene v ap.

MonHbI nepeveHs pernctpos ModBus, onvcaHue 6utoB STAT 1 TMNOB AaHHLIX NPUBEAEHO
B flokymeHTe «KpaTtkas MHCTpyKums no pabote ¢ TPM201 no nHtepdency RS-485».
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Ta6bnuua 6.1 — NepeyeHb nopaepxmBaeMbix PyHkuMn Modbus

DyHKUMA .
YHKU Dencreue MpumeyaHue
(hex)
03 [Mony4yeHue TekyLLero 3Ha4eHns OAHOro
WINN HECKONbKUX PErncTpoB
o YcTaHaBnvBaeTCcsa orpaHnyeHne Ha 3anucb
10 3anncb 3Ha4YeHW B HECKOMNBbKO PErMCTpOB
TONbKO OQHOro perucTpa
MoppepxumBaeTtca Tonbko koa 00 — BepHyTb
HnarHocTtuka. MonyveHne gaHHbIX AAEP ~ A PHY
08 3anpoc, KOTOPbIV UCMONb3yeTcs ANS NPOBEPKU

O COCTOAHUN NMUHUN CBA3N.

coeguHeHus mexay Master n Slave

Ta6bnuua 6.2 — lNepeyveHb onepaTMBHbIX NapameTpoB (Modbus)

MapameTp

Wms OBEH HasHauyeHue Appec Modbus (hex) Tun AaHHbIX
STAT Peructp cratyca 0x0000 binary
0x 1008 binary

PV M3MepeHHas BenmnumHa 0x0001 Signed Int16
0x1009; 0x100A Float32

SP YcTaBka perynsitopa 0x0002 Signed Int16
0x100B; 0x100C Float32
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7 MporpammupoBaHue
7.1 OOwme ceBegeHns

7.1.1 TMocne nepBoOro BKMIOYEHUs W OnNpoBoBaHus Npubopa HeoBXoaMMO OTKMIYUTL NUTaHue
UCMONMHUTEMbHBIX YCTPOMCTB, MOCHE YEro 3aAaTh HYXHbIe 3HaUYeHUst NPOrpamMMMpyeMbIM napameTpam.

Mporpammupyemble napameTpbl 3a4aloTcs NOoMb3oBaTenieM Mpyu NporpamMMMpOBaHMN U CoXpa-
HSIOTCS MPY OTKMIOYEHUN MUTAHNS B SHEPrOHE3aBUCUMON NamsaT.

7.1.2 OcHoBHble napameTpbl npubopa TPM201 o6beanHetsl B 5 rpynn: LuoP, Adu, Lucn, Luali n

Lann, coctaBnsiowme meHio npuéopa (pUcyHoK 7.1). MosHbIA CNMcoK NporpaMMypyeMbix napaMeTpos
npvBeseH B npuroxeHuu b.

I

ap L HacTpodea monos HacTpodea gxonos MapameTpe obwesa
PErYNAPOEEHIA MHEMKELWH npuiopa npuiopa no RS-485
15| [AEnU AEnl AEnU AEnl AEnl
1040 LuaP Adu LuCn Luall fonn
| |!c =
rESE Ln.k SL.L bP5
1og E__L - 939 152

iElDSc E]>30 E]>30 E])Sc

PucyHok 7.1
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Mpy BKIIOYEHNM MUTAHWSE HA MHAMKATOPE BUAHLI NapameTpsb! rpynnbl LuaP. [ns nepexona B me-

HIO NapaMETPOB HEOBXOAMMO HaXaTh W YAEPKUBATH B TEYEHNM 3 C KHOMKy L.

B rpynne LuAP HaxoauTca napameTp YcTaBska fIorMyeckoro yCTponcTBa.

B rpynne Adu HaxoaaTcs napameTpbl HACTPOMKM MHAUKALMM.

B rpynne LuLn HaxoasTcs napamMeTpbl HACTPOViKM Bxoaa npubopa.

B rpynne Lual/ HaxoasTcst NapameTpbl HACTPOMKK NIOMMYECKUX YCTPOICTB (perynuposaHve u pe-
TMCTPUPOBaHME).

B rpynne Laonn. HaxoasTcs napameTpbl HACTPOMKK UHTepdeiica RS-485.

A

7.1.3 TMepexon Mexay 3arorioBKaMu rpynn MeHI0 OCYLLIECTBIAETCS KHOMKaMu ’Z (x crnepyioLe-
W

my) n ¥ (k npenbmyu.leM?/). Mepexod k NepBOMy napameTpy Kax4ow rpynmnbl OCYLLECTBAETCS KpaT-

neor.
KUM HaxxaTUeM KHOMKW (~1 c), a BO3BpaT B 3arofoBOK rpynnbl (U3 NGoro napameTpa rpynnbl) —

neor.
anutenbHbiM (~3 €) HaXXaTUeM KHOMKK .

BHumaHue! HoBoe 3HayeHue napameTpa 3anucbiBaeTcsi B NamaTb, U I'IpMﬁO? Ha4ynHaeT paGo-

neor.
TaTb C HOBbIMM 3HAYEHUSIMU TONBKO MOCHE KPaTKOBPEMEHHOTO HaXaTusi KHOMKM (T.€. npu nepe-
XO[e K criefytoLemy napameTpy).

,D,ﬂﬂ BX04a B cneuunarnbHble peXnmbl paGOTbI anGOpa NCNONb3yTCA KOMOMHALMKN KHOMOK:

w LR L[
+ + — ANA nepexofa K ycTaHOBKe KOAOB AOCTYMa, Ha MHAMKaTOpe nonyyaem uso-
OpaxeHwe:

PASS
rn

o
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’E + ,g — ANs OTOGPAXKEHWs U PEAAKTMPOBAHUA APOGHOM YacTu 3HaYeHUst NPOrpaMMmpyemMo-
ro napameTpa

= -

+ — QNS BO3BpaTa B PEXUM OTOBPaXEHWst U PeAaKTUPOBaHWA LIeSIoN YacTu 3HaueHust
nporpamMmMypyemoro napametpa.

MpnBop MOXET aBTOMATUYECKU MEPEXOANTL OT NMPOrPaMMUPOBAHUS K WHAUKALMW U3MepSieMbIX
BESIMUMH Yepes BpeMmsl, yCTaHoBMeHHoe B napametpe rESE. Mpu ycTaHoBke 3HayeHus napameTpa
rESE paBHbIM aFF BO3BpaT K MHAMKALMM U3MEPSIEMON BENUYMHBLI NMPOU3BOANTCS YEpes MEHIO Mpo-
rpamMmupoBaHus (cm. n. 6).

7.2 YcTaHOBKa napamMeTpoB BxoAa npubopa
WNamepuTtenbHbIi Bxog npubopa onucaH B pasa. 3.1.3. [ns nepexoda k meHio LuoP cnegyet Ha-

nPor.
XaTb KHOMKY W yaepxuBaTb He MeHee 3 C.
7.2.1 Kopg Tvna gaTymka

3apath 3HayeHue napameTpa cn.k B COOTBETCTBUM C UCMOMb3YEeMbIMU TUNamu gatumkos. Kogbl
TepmonpeobpasoBaTenen CONPOTUBIEHNS HAYMHAKTCA C NMaTUHCKOW CTPoYHOM OykBbl r (resistor —
COMPOTUBIIEHNE), MOCIE KOTOPOW CTOUT 3HaveHne Wiq. [ns gatymkoB ¢ Ry = 100 Om B KOae nocne
BykBbl I CTOUT Touka. Hanpumep, kog r.385 cootBeTcTByeT Aatunky TCIM100 ¢ Wi = 1,385.Mepeq
HaMMeHoBaHveM rpagyuposku — Tupe (r-2 { = TCI(460N) rp. 21).

Koabl Tepmonap HauvHaroTcs ¢ nponucHow naTtuHckon 6ykebl E (3AC), nmocne koTtopol cTouT
o6osHayeHne HCX tepmonapsbl. Hanpumep, £_AZ cooteetcTByeT Tepmonape TBP(A-2).

Koabl 4aT4MkoB € BbIXOOHBIM CUFHANOM B BMAE TOKa U HaMnpsKEHUS HAuMHaKTCsl ¢ OYyKB i (TOK)
n U (HanpspkeHne), COOTBETCTBEHHO, MOCIe KOTOPbIX yKa3aHbl rpaHuLpbl AvanasoHa BbIXOAHOTO CUr-
Hana. Hanpumep, «Z_5 cooTBeTcTBYET AATUMKY C BLIXOAHLIM CUTHAMIOM MOCTOSIHHOMO Toka 0...5 MA.
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7.2.2 YcrtaHOBKa AuMana3oHa usmepeHus

YcTaHoBKa AnanasoHa usaMepeHus onucana B pasg. 3.1.4.1.

Mpn ncnonb3oBaHWM OaTYNKOB C YHUMDULMPOBAHHBIM BbIXOAHBIM CUrHanoM Toka WUNW Hanpsike-
HMS1 He06X0QMMO NPOBECTU HACTPOIKY AManasoHa U3MEPEHUS, 3aaB 3HaYEHUsI TapaMeTpOB:

—  dP— nonoxeHne OeCATUYHON TOYKM;

—  {n.l — HWKHAS rpaHULa ananasoHa 3MepeHus BXoaa;

—  {n.H- BepxHAAa rpaH1ua AnanasoHa U3MepeHus BXoaa.

[MapameTp «HWKHSAA rpaHuLa AnanasoHa U3MepeHusi» onpefensieT, kakoe 3HayeHue nsmepsie-
MOV BENNYUHBI ByaeT BbIBOAUTLCS HA UHAMKATOP NPU MUHMMANbHOM YPOBHE CUrHana c gatyvka (Ha-
npumep, 4 MA Ana gatyvka ¢ BbIXO4HbIM CUrHaNoM Toka 4...20 MA).

MapameTp «BepxHsis rpaHuLa avanasoHa U3MepeHuUs» onpefensieT, Kakoe 3HavyeHue usmepsie-
MOV BeNnWuYMHbI OyAeT BbIBOAUTLCA Ha MHAMKATOP NPV MakcMMarbHOM YpPOBHE CurHamna c gartyuka
(Hanpumep, 20 MA Ans gaTyvka C BbIXOAHbLIM curHamnom Toka 4...20 mA nnu 1 B gna gatyvka c Bbl-
XOAHBbIM curHanom Hanpspkenns 0...1 B).

BHumaHue! Npu ycTtaHOBKe 3Ha4YeHUIN {n.l > CnH HeobxoaMmo 3agaTb HOBble 3HAYEHUS napa-
metpam SL.L, S5L.H (cm. n. 7.4.2) n AnL, AnH (cm. n. 7.5.2).

[MapameTp «nonoxeHWe OEeCATUYHOM TOYKM» OnpeaenseT KONMYecTBO 3HAKOB MOCMe 3ansTown,
KoTopoe OyaeT BbIBOAMTLCS Ha MHAMKATOP.

MpumeyaHue. MNpy Mcnonb3oBaHUU TeMNepaTypHbIX 4ATYMKOB 3TW NapaMeTpbl Ans nporpaMmmu-
POBaHWs HEAOCTYMHbI.

3HaveHve napameTpa dP BnusieT Ha oTOBpaXKeHUe M3MEPEHHON BenuuMHbL. s Kaxaoro tuna
AaTynka MOXeT OblTb YCTaHOBMEHO CBOE 3HA4YeHWe 3TOro napameTpa, KoTopoe GyaeT coxpaHeHo B
namsT1 npvbopa Ans AaHHOro Tuna aatyuka. MoaTomy npv nepexofe oT AaTYMKOB C YHUDULMPOBAH-
HbIMW CUrHanamu co CBOMM YCTaHOBIEHHbIM 3HavyeHneM, Hanpumep, dP = 0,2 unun 3 k gatunkam TC un
T, y KoTopbix Mo ymon4yaHuio dP = 1, n Hao6opoT, 3HayeHue napameTpa dP aBToMaTUYECcKn N3MeHs -
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€TCS, YTO MOXET NPUBECTU K MBMEHEHMIO 3HAYEeHVS YCTaBK/ M OPYruX napameTpoB, UMEIOLLUX OQHU 1
Te Xe eANHNLbl U3MEPEHNS, YTO U n3MepsiemMast BeNIMunHa.

[ns nonyyeHus 6onee BbICOKOW paspeLuatoLlert cnocobHOCTN cneayeT ycTaHaBnMBaTh bonbluee
sHaveHune dP. Hanpumep, Ans 1cnonb3oBaHUsa Jartyvka AasneHus ¢ gvanasoHom 0...15 atmocdep u
BbIXOAHbIM curHanoM Toka 0...20 MA Haunyywme pesynbTaTbl MOryT ObiTb MOMyYeHbl CreayoLLUMm
3HaveHuaMK napameTpos cn.l = 0.00 n {n.H = 15.00 npu dP = 2.

7.2.3 Koppekuusi U3amepuTenbHOW XapaKTepucTUKu

Koppekuusi usmepeHuia, ocyliectansiemas npubopom, onucana B n. 3.1.4.3.

3apatb napameTpbl SH — coBur nameputenbsHoii xapaktepuctuku, M — HaknoH uameputensHom
XapaKTepuUCTUKK.

BHumaHue!

1) Heo6xoaMMoCTb YCTaHOBKM KOPPEKLMN M3MEPEHNUS BbISIBSIETCS MOCIe NPOBEAEHUS NMOBEPKU
ncnonb3yemblx Aatyuka u npudopa.

2) Mpu nogkntoyeHun TepMmonpeobpasoBaTensi CONPOTUBIEHNS NO ABYXNPOBOAHON NUHUM napa-
meTp SH sapaBatb o6sizatensbHo. OnpeaeneHve 3HadeHus napametpa SH npousesogmtcs no metoam-
Ke, NpuBeeHHON B NpunoxeHun I,

7.2.4 YcTtaHOBKa TOYHOCTU BbiBOAa TeMnepaTtypbl

Mpun ncnonb3oBaHUM AaTYMKOB TEPMOCONPOTUBIEHNUS UMM TepMOnap BO3MOXHO YCTaHOBUTD Xe-
naemyto TO4YHOCTb OTOBpaxeHNs n3MepeHHON TeMnepaTypbl MHAVKaTope.

[Ona atoro Heo6xoammo 3agate napameTp dPt.

Mpumeyanue. MNpn ncnonb3oBaHNM AATYNKOB C YHUPULIMPOBAHHBIM CUTHaNoOM 3TOT napameTp
AN NPorpamMMUPOBaHNS HeJOCTYNEH.

Mpwn paboTe ¢ TemnepaTtypamm Boiwe 1000 °C pekomeHAyeTCs ycTaHaBMNUBATL 3HaYeHWe napa-
meTpoB paBHoe 0. lNMpu paboTte ¢ Temnepatypamu Hwke 1000 °C pekomeHAyeTcs ycTaHaBnvBaTb
3HayYeHve NnapameTpos, paBHoe 1.
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7.3 YcTtaHOBKa napameTpoB uudpoBoro punbTpa

MapameTpbl uudposoro hunbTpa onucaxbl B N. 3.1.4.4.

7.3.1 YcTaHoBUTH NapameTpbl Ludposoro ¢punbtpa: Fh — nonocy dunstpa u caf — nocTosHHy0
BPEMeHU PuIibTpa.

7.3.2 3HaveHue CnF ponyckaeTcs ycTaHaBnueaTb B AvanasoHe oT 1 ao 999 ¢, npu nf = aFF
UNbTPaLMS METOAOM IKCMOHEHUMANBHOTO CrMaX1BaHWs OTCYTCTBYET.

3HaueHue nomnocel punbTpa ycraHaeBnueaeTcs B AuanasoHe oT 0 go 9999 °C/c. Mpu FE=0
«UNbTPALMUA EANHUYHBIX NOMEX» OTCYTCTBYET.

7.4 YcTaHOBKa napameTpoB npouecca perynmpoBaHus

7.4.1 3apatb 3HadeHue ycTasku SP.

7.4.2 [InanasoH 3adaHvsi yCTaBku orpaHudmsaeTcs napametpamu SL.L v SLH, HwxHuMm n Bepx-
HUMW rpaHMLamMy auanasoHa 3aAaHusl yCTaBOK COOTBETCTBEHHO.

MapameTpsbl SL.L, SL.H MoryT npuHMMaTh 3HaYeHWst OT HUXKHEN OO0 BepXHel rpaHuLbl AvanasoHa
U3MepPEHNs A1 UCTOSb3YEMOro AaTymKa.

MpumeyvaHue. [ins TepMonap, y KOTOPbIX BEPXHSS rpaHuLa Auana3oHa U3MepPEHUs NpeBbiLlaeT
1000 °C, napametpbl 5P, SL.L, SL.H, An.L, An.H MoryT nmeTb 3HaveHus 6onee 1000 °C. B aTom crnyyae
3TN 3HAYEHUS BLIBOASTCS HA HWXHWIA UHAMKaToOp 6e3 Mnafwero paspsiga, Ha uHaukaTope otobpaxa-
eTca Lernoe 3HauyeHue co CeTslLencs Toukon B nocneaHem paspsige [ {00, ]. Touka osHavaeT, uto
YMCIIO UMeeT APOBHYIO YacTb.

Ona oToGpaxeHWs U peaakTUpoBaHWs AECATHIX Jornell HeoBXoAMMO OOHOBPEMEHHO HaxaTb

neor. A
+|?28 nocne uero Ha uHauKkaTope oToBpasutes [- - - -. ).
; Al
MN3meHeHe [ecATbIX [Oen OCYLLEeCTBNSAETCs 0BbIYHBIM 06Pa30M - KHOMKamm v LV
o nPor. V
[ns Bo3Bpara K Lieylon 4acTy HEOGXOANMO OAHOBPEMEHHO HaXaTb KHOMKK + 1LV
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7.5 YctaHoBKa napameTtpoB BY npubopa

Pa6ota BY npubopa onuncaHa B pa3g. 3.1.6.

Ha BY npubopa noctynatoT curHasnbl ¢ OrM4eckoro ycTponcTea. Jlormyeckoe yCTporicTBO NO3BO-
nsieT perynupoBaTb U PerMcTpupoBaTb BXOAHYO BEMUYMHY.

Ecnu BY aHanorosoro tuna, To napametp dAL onpeaensieT pexum ero paboTbi:

—  a-N-perynarop;

—  Pu—peructparop.

7.5.1 Hactpoika I-perynatopa

Pa6ota npubopa B pexwume l-perynatopa onncaHa B pa3g. 3.1.5.2.1.

3apatb Tvn ynpaenexus ans LIAT, yctaHoBuB 3HadeHve napametpa LEL.

3apatb nonocy nponopumoHansHocT Ans LJAM, yctaHoBMB 3HaueHve napametpa uP.

7.5.2 HacTtpoiika AgnanasoHa permcrpauum

Pa6ota npunbopa B pexume permctpatopa onucaHa B pasa. 3.1.5.2.2.
Mpu ucnonb3osaHuK aHanorosoro BY kak peructpartopa (napametp dAL = Pu) Heo6xoammo on-
pegenuTb AgnanasoH paboTbl BY nyTem ycTaHOBKM napameTpos:

—  An.L — HWKHAS rpaHMLa aManasoHa perucTpaunm;

—  An.H - BepxHAA rpaHuLa AnanasoHa perucrpaumm.

Mpumeyanune. Ecnun BY paboTtaeT B pexxume M-perynatopa, 3TM napameTpbl HE NOSIBASIHOTCS.

[nanasoH pernctpaumm Bcerga 3afaetcsi B eanHULax n3amepeHns BXOAHOW BENUYUHDBI. [ns Tem-
nepatypHbIx gatynkos (TCM, TCIl, Tepmonapa) Auana3oH YCTaHOBKM 3HadyeHui napameTtpoB An.l
n An.H onpegensetcs ananasoHom uamepeHus ana HCX ganHoro gartuvka (cm. Tabnuuy 2.1). Ons
[aTYNKOB C YHUPULMPOBAHHLIM CUTHANOM AManasoH YCTAHOBKU 3HauyeHuin napametpos Anl v AnH
onpeaenseTcs yCTaHOBMEHHbIMW 3HaYeHUAMU napameTpos cn.l u cnH.
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7.5.3 HacTtpoika napameTpoOB KNo4eBOro Bbixoaa
Pa6oTa npnbopoB ¢ kro4eBbIM BbIXOAOM onucaHa B pasa. 3.1.5.1.
7.5.3.1 3apatb TMN norukn paboTbl KOMnapaTopa, YCTaHOBMB HeobxoauMmoe 3HayeHue napa-

metpa LaP.
7.5.3.2 B cnyyae HeoGXOOMMOCTM 3a[aTh 3a[IEPXKKN BKMIOYEHUSI M BbIKIIOYEHUS KoMMapaTopa

napameTpbl don v doF.
7.5.3.3 3agaTb MMHUManNbHOE BpeMs yaepXaHusi KomnapaTopa BO BKMHOYEHHOM W BbIKIHOYEH-
HOM COCTOSIHUAX Ean v EaF.

7.6 3awmTa oT HeCaHKUMOHUPOBaAHHOIro ooctyna

[ns 3aWmThl OT HeXenaTenbHbIX U3MEHEHMI NPOrpaMMUPYEMbIX NapameTpoB CYLLECTBYIOT Tpu
napameTpa cekpeTHocTn, oAPE, YEPE n EJPE, ocywecTtensiowmx no cxeme «M» 3awmty nporpam-
MUpYeMbIX NapaMeTpoB.

[JocTyn K 3TUM NapameTpaM ocyLlecTBrseTcs Yepes koa aoctyna PASS = 100.

MpumeyaHue. HesaBucuMo OT 3HayeHwin napameTpos, oAPE, YEPE napameTpel npuGopa MoryT
ObITb M3MEHEHbI C MOMOLLIbIO YNPaBASIOLLEro ycTponcTaa B ceTu RS-485 (¢ momoLLbio KoMNbloTepa).

7.6.1 3awmTa oTAeNbHbIX NapaMeTpoB OT NPOCMOTPA U U3MEHEHWUI

Kaxpgpin napametp npubopa TPM201 nmeeT aTpubyT M3MEHSIEMOCTH, YyCTAHOBKa KOTOPOro Mpo-
M3BOANTCA C KOMMblOTepa vepes uHtepdenc RS-485. ATpubyT M3MEHAEMOCTU MOXET NPUMHUMaTL ABa
3HaYeHWsA: U3MEHSEMbIN Y HEU3MEHSAEMbIN.

Mapametp EdPE, Haxogawwiics B rpynne SELr, ynpaBnseT BO3MOXHOCTBIO MPOCMOTPa U U3Me-
HEHUs NapaMeTpoB C y4ETOM YCTaHOBMEHHbIX MONb3oBaTenem aTpubyTos.

Mpu yctaHoske EJPE B 3HaYeHUn on BCe napameTpbl, B KOTOPbIX aTPUBYT M3MEHSIEMOCTM NPUHU-
MaeT 3Ha4yeHUe HEU3MEHSIEMbIN, CTAHOBATCS HEBUAUMbIMU.

51



Mpu ycraHoske EJPE B 3HaueHne ofF Bce napameTpbl, HE3aBUCKMMO OT 3HadYeHus atpubyta us-
MEHAeMOCTH, ByayT BUAUMBIMU.

Ecnu B rpynne Bce napaMeTpbl HEBUAWMbI, TO BCS rPynna CTaHOBUTCS HEBUOMMOI.

7.6.2 3anpeT gocTyna K napameTpam

Monb3oBaTterb MOXET 3anpeTUTb AOCTYN K napaMeTpam C fMLEBON NaHenu, T.e. napameTpbl He
NOSIBMAOTCA Ha MHAMKaTope. 3anpeT AocTyna K ornpefeneHHbIM NporpaMmMupyemMbiM napameTtpam
WK MX Tpynnam ycTaHaBnvBaeTcsl 3ajaHieM COOTBETCTBYIOLIEro 3HadYeHus napametpa aoRPE,
CM. npunoxexue b.

7.6.3 3anpet 3anucu 3Ha4YeHUs1 YCTaBKM M ApYIrMX napameTpoB

B napametpe YtPt ycraHaenuBaeTcs 3anpeT 3anucy 3HauYeHuin NporpaMmMmpyemMblx napaMeTpos.
Mpy 3TOM MMeeTCs BO3MOXHOCTb NPOCMOTPA PaHee YCTaHOBIEHHbIX 3HAYEHUN.

7.7 HacTponka oomeHa gaHHbIMU Yepe3 nHtepgenc RS-485

HacTtpoiika o6MeHa AaHHbIMU OCyLLEeCTBRseTCA napameTpamu rpynnbl Lonn:

Prak — npotokon o6meHa aaHHbiMu (OBEH, ModBus-RTU, ModBus-ASCIl);
bPS — ckopocTb 0BMeHa B ceTw, AOMyCTUMble 3HadeHus, 2400, 4800, 9600, 14400,19200,
28800, 38400, 57600, 115200 6uT/c;
ALEn — nnuHa ceTeBoro agpeca, OONYCTUMbIE 3HaYeHUs 8 unu 11 6uT;
Rddr — 6a3oBbin agpec npubopa, AnanasoH 3HaYeHUn:
0...255 npu ALEn = 8;
0...2047 npu ALEA = 11;
rAdl («3apepkka npu oTBeTe No RS-485»), AnanasoH 3HayeHun 1...45 mc.

Mpubop TPM201 nmeet Takke cnegyowme prUKCUpoBaHHbIE NapameTpbl 0bmMeHa, He oTobpa-
Xaemble Ha nHavkaTope (cMm. Tabnuuy 7.1).
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Tabnuua 7.1

MpoTokon
MapameTp Umna
OBEH ModBus RTU ModBus ASCII
Konunyectso cton-6mt ShCt 1 2 2
[nuHa cnoea AaHHbIX LEn 8 but 8 6ut 7 6ut
KoHTponb YeTHOCTU Prty HeT HeT HeT

BHumaHue! HoBble 3HaueHns napameTpoB o6MeHa BCTYNatoT B CUITy TONBKO NOCIe nepesanycka
npubopa (nocne CHATUA 1 3aTeM NoAaymn NMTaHus) Unu nepesanycka no RS-485.

7.8 YcTaHOBKa napamMeTpoB AUCTAHLMOHHOIO ynpaBneHus pery-
NATOPOM

PyHKUMA ANCTAHLMOHHOTO YpaBneHus perynstopom onucaxa B n. 3.1.5.3.
[ns ynpaeneHus perynsatopom yepes nHtepdenc RS-485 B npubope vmeloTcst ABa onepaTms-
HbIX MapameTpa:
—  r-L —nepeBog kaHana Ha BHelUHee ynpaBneHne MOLLHOCTbIO; A0MYCTUMbIE 3HAYEHMS:
0 — 06bIYHBIV pexxMm (ynpaBreHue oT perynatopa), 1 — ynpaeneHwue ot MK no cetu,
—  r.out — BbIXOQHOW CUTHAS PErynsTopa; AoNyCTUMbIE 3HadYeHns: 0 1 1 — Anst ABYXMO3WULMOH-
Horo perynsTopa, ot 0.0 go 1.0 — ang lM-perynsatopa.
Mpwn kaxxaom BKMOYEeHWU nNpubopa unu ero nepesanycke No ceTu napameTp r-L aBTomatnyeckm
MHULUMMpyeTcs 3HadYeHnem 0.

MpumeyaHue. MapameTpbl 4OCTYMHbI NONL30BATENIO TONBKO Yepes uHTepderc RS-485.
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7.9 BoccTtaHoBrneHue 3aBOACKUX YCTaHOBOK

B npubope nmeetcsa yHKUUST BOCCTAHOBNEHUS 3HAYEHUI MapaMeTpoB, YCTAHOBMEHHbIX Ha 3a-
BOoAe-usrotoutene (cMm. npunoxenve b, rpada «3aBoackas yctaHoBka»). [ing aToro Heobxoanmo
oTkntounTh Npmbop ot cetn KAK MMHVMMYM Ha 1 MuH, n fanee, O4HOBPEMEHHO YAEPXMUBAsST KHOMKM

R ¥

" , BKNIOYNTb NuTaHue npubopa. [Npu nosiBneHnn Ha BepxHeM nHamkatope [= = = =] oTnyCcTUTb
KHOTIKM.

3aBoACKMe YyCTaHOBKM BOCCTaHOBIEHbI.
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8 TexHuyeckoe obcnyxusaHue

8.1 O6cnyxwusaHne TPM201 npu akcnnyaTaumm COCTOMT U3 TEXHUYECKOro OCMOTpa npubopa.

Mpwn BbINONHEHUM paboT No TexHW4eckoMy obcnyxunsaHuio npubopa cobnogate Mepbl 6e3onac-
HOCTM, U3MNOXEHHbIE B pasaene 4.

8.2 TexHuyeckuit ocMOTp Npubopa A0MKEH NPOBOAUTLCS HE pexe OJHOro pasa B LUeCTb Mecs-
LieB 1 BKMoYaTb B ceb5 BbINOMHEHWE CreayloLmx onepauui:

—  ouucTKa Kopryca npubopa, a Takke ero KNemMMHUKOB OT MbIfK, rPsi3v U MOCTOPOHHWX Npes-

MeTOB;

—  MpoBepka kavecTBa KpenneHus npubopa K LWUTY ynpaBneHus;

—  MpoBepKa HAaAEXHOCTU NOAKIOYEHNS BHELLHWX CBA3EW K KNEMMHUKaM.

OBHapyeHHbIe NPy 0CMOTPEe HeJOCTaTKN CreayeT HEMEANEHHO YCTPaHUTb.

8.3 lMoBepka meTponornyeckux xapakrepnctmk TPM201 gomkHa Npom3BOAUTLCS HE pexe OOHO-
ro pasa B 3 roga no metoguke MW 3067-2007.

9 MapkupoBKa U ynakoBka

9.1 Mapkuposka npubopa

Ha npnbop HaHocsaTcs:

— HavMeHoBaHuWe NpPeanpUsaTUS-U3roToBUTENS;

— obo3HayeHune npubopa B cooTBeTCTBUM C TY;

— obo3HayeHne Knacca TO4YHOCTY;

— n3obpaxeHune 3Haka yteepxaeHus Tuna CU;

— nsobpaxeHne 3Haka COOTBETCTBWS roCyAapCTBEHHbIM CTaHAapTaMm;

— 0603HaYeHNe HaMPSBKEHUS 1 YacTOTbl MUTAHUS;

— ropA, ero BbIMycKa;

— LWITPUX-KOZ ¢ UHdopMauuer o npubope.

9.2 YnakoBka npubopa npoussoautcs B cootBeTcTBum ¢ FOCT 23170. Tun ynakoBOYHOW Tapbl —
noTpebuTensbckas, BbIMONHEHHAs 13 roPPMPOBaHHOMO KapToHa.

9.3 YnakoBka usgenui npu nepecoblinike noyton no FOCT 9181-74.
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10 MapaHTUMHbIE 0GA3aTenbLCTBA

10.1 MasroToBuTENb rapaHTUpyeT cooTBeTCTBUE Npnbopa TPM201 TY npu cobniogeHun ycnosuii
aKcnnyatauun, TPaHCNOPTUPOBAHNS, XPaHEHUS U MOHTaxa.

10.2 MapaHTWUIAHBINA CPOK JKCMyaTaumm , 24 Mmecsia Co AHSA NPOLAXW.

10.3 B cnyyae Bbixoga npubopa M3 CTpPOS B TEYEHWE rapaHTUIHOrO Cpoka npu cobniopeHun
nonb3oBaTtenieM YCrnoBuIN 3KCNyaTauun, TPaHCMOPTUPOBAHUSA, XPaHEHUS U MOHTaxa npeanpuaTue-
M3roToBUTENb 065A3yeTCs OCYLLECTBUTL €ro 6ecnnaTHbIN PEMOHT UMK 3aMeHY.

10.4 B cnyyae HeobxoQMMOCTW rapaHTUMHOIO U MOCTrapaHTUNHOIO PEMOHTAa NPOAYKUMUM Monb-
30BaTeflb MOXET 06paTUTbCs B M0OOIN U3 permoHanbHbIX CEPBUCHBIX LLEHTPOB, agpeca KOTopbIX Npu-
BeZleHbl Ha calnTe KOMMNaHUU: WWW.0WenN.ru 1 B rapaHTUAHOM TaroHe.

BHumaHue!
1. MapaHTMIHBIN TanoH He AencTBuTeneH 6e3 aaTbl NPoAaXu 1 WTaMmna npoaasLa.
2. KpenexHble anemMeHTbl BkNaabiBaTb B KOPOOKY HE HYXHO.
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MpunoxeHune A. FaGapuUTHbIE YepTeXu

(cnpaBo4Hoe)

60
| 5

__f%
i
|

PucyHok A.1 — Npn6op HacTeHHoro kpenneHusi H
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PucyHok A.2 — Npubop wurtoBoro kpenneHus L1
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NWUEB3A NaHeNb Wwura

PucyHok A.3 — Npubop wurtoBoro kpenneHus L2
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MpunoxeHune b. NMporpammupyembie napameTpbl

(cnpaBo4Hoe)

Ta6bnuua B.1- Mporpammupyembie napamMeTpbi

0O6Go3Ha- HasBaHue AonycTtumsble KommeHTapum 3a-
YeHue 3HaYeHus BOA,.
yCT.
1 2 3 4 5
pynna LuoP. MapameTpbl perynupoBaHus
&P YcraBka 1Y [nanasoH usme- |orpaHuM4nBaeTcs napameTpamu 300
(SP) peHusa gaTynka SLinSLH
pynna Lucn. HacTpoiika BXxogos npu6opa B npu6opa
Cnt | Tvn paTunka 385 TCIM 500 ¢ Wigo = 1,3850
(in.t) ~.385 TCIM 10001 ¢ W1go = 1,3850
391 TCM 50 ¢ Wig = 1,3910
~391 TCIM 10001 ¢ Wigo = 1,3910
r-E’ TCMc Ro =46 n Wy = 1,3910
,-"’EE TCM 50M ¢ Wi = 1,4260
426 TCM 100M ¢ Wyqo = 1,4260 E L
r-23 TCMc Ro = 53 un Wi = 1,4260
Y428 TCM 50M ¢ Wigo = 1,4280
~u2g TCM 100M ¢ Wigo = 1,4280
ER! Tepmonapa TBP (A-1)
E RZ Tepmonapa TBP (A-2)
F A3 Tepmonapa TBP (A-3)
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Ta6bnuua 6.1 — NpogomkeHne

1 2

w

4

Tepmonapa TI1P (B)

Tepmonapa TXK (J)

Tepmonapa TXA (K)

Tepmonapa TXK (L)

Tepmonapa THH (N)
Tepmonapa TMM (R)
Tepmonapa TIIM (S)

Tepmonapa TMK (T)

curHan Toka ot 0 go 5 MA
curHan Toka ot 0 go 20 MA
curHan Toka ot 4 go 20 mA
curHan HanpshxeHus ot =50 go 50 mB
ua ot curHan HanpsbkeHns ot0 o 1 B

[
Lag ¥ i = Bt <G A = o

Blglmlmlmlmrrllmlmlm
&\

,.
s 1
a

dPt  |TouHocTb BbiBOAA Temne- 0,1 3a/laeT 4ncrio 3HaKoB rocne 3a-
(dPt) |paTypbl NATOM Npu oToBpaxeHUn Temne-
paTypbl Ha HANKaTope

dP [NonoxeHne aecaTu4Hom 0;1;2;3 3apaeT 4ncno 3HakoB nocrie 3a-
(dP)  |Toukm NSATON Npu OTOBPaxKeHUn nsme-
psieMoW BENMYUHbI

cnl  [Hwkhss rpatuua ananaso- | —1999... 9999  [3apaeT sHaueHne uranyeckon
(in,L) Ha n3MepeHnsa** BENN4YNHbI, COOTBETCTBYIOLLEN
HWKHEMY npeaesny BbIXOAHOMo
curHana Aatyuka
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Ta6bnuua 6.1 — NpogomkeHne

1 2 3 4 5
{nH |BepxHss rpaHuua anana- —1999... 9999 |3apaeT 3HaveHne hr3nN4ecKon ooo
(|nH) 30Ha U3MepEeHUa** Bel'lVNVlt":l COOTBETCTBYHOLLEN
BEpXHeii rpaHuLle avanasoHa
M3MepeHusi JaTymka
59~ |Bblumcnutens kBagpaTtHOro on BKJTIOYEH ofF
(Sqr) |kopHs oFF BbIKIOYeH
SH | Cosur xapaKkTepucTuku —-500... 500 MpubaensieTtcsa kK UaMepeHHoMy fH
(SH) |paTuymka** 3Ha4eHuio, [eq. nam.]
FU  |HaknoH xapakTepucTuku 0,500... 2,000 |YMHOXaeTcsi Ha U3MepeHHoe (oog
(KU) |gaTymka 3Ha4YeHne
Fb Monoca undgposoro 0... 9999 [eq. nam.] ag
(Fb) |dwunbrpa**
nF [MocTosiHHas BpeMeHu 1...999 [c] oFF
(inF) |umdposoro dunbTpa ofF 3KCMOHEHLManbHbIA (PUbTP OTKAHO-
YeH
pynna Luall. HacTpoiika perynupoBaHus 1 permcrpauum
Gl.L  |HwxHasa rpaHuua 3agaHus —1999... 9999 |[ea. u3am.] -1999
(SL.L) |ycTaBku** OrpaHuyeHa ananasoHoM n3me-
pexus
Gl H |BepxHsia rpaHvua 3agaHus —1999... 9999 |[ea. u3m.] Boon
(SL.H) |ycTaBku** OrpaHuyeHa ananasoHoM n3me-

peHust
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Tabnuua

B5.1 — MNpogomxexHune

1] 2 3 | 5
MapameTpbl KNO4YEBOro Bbixoaa
FAP | Tvn norvku paboTbl kOM- |0 — KOMMapaTop BbIKMIOYEH {
(CmP) |[napaTopa 1 — obpaTHOEe ynpaBneHue («HarpeBaTenb»)
2 — NpsiIMoe ynpaBrneHve («oxnagutenb»)
3 — [1-06pasHas noruka
(cpabaTbiBaHMe Npu BXOAE B rpaHuLibl)
4 — U-obpasHas norvka
(cpabaTtbiBaHVe Npu BbIXOAE 3a rpaHuLbl)
HYS  |Tuctepesuc** 0... 9999 [eq. nam.] (o
(HYS)
don | 3apepxka BKNoYeHus 0... 250 [c] I
(don) |komnapaTtopa
daF | 3agepkka BblkoYEHMUS 0... 250 [c] o
(doF) |komnapaTtopa
tan |MuHumanbHoe Bpems 0... 250 [c] o
(ton) |yAepxaHusa komnapaTopa
BO BKITKOYEHHOM COCTOSIHUM
taF  |MuHumanbHoe Bpemsi 0... 250 [c] o
(toF) |yaepxaHus komnapaTopa B
BbIKIIOYEHHOM COCTOSHUM
oE~ |CocTosiHve BbIXOAa B pe- on BKkn (nMbo 20 MA onsa aHanoroBo- | aSFF
(0Er) |*ume «owmbka» ro Bbixoaa)
oFF BbIKN (M1Go 4 MA ANns aHanoroeo-
ro BbIxoaa)
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Ta6bnuua 6.1 — NpogomkeHne

1] 2 [ 3 4 5
MapameTpbl aHaNorosoro BbIXoAa
dAL | Pexum pa6otbl LIAM o MN-perynatop Pu
(dAC) Pu n3MepuTenb-perucTpaTop
— ans MN-perynsTopa:
LtL  |Twn ynpaenewus npm pery- HERE obpaTHoe ynpaenexue («Harpesa- | HERE
(CtL) |nupoBaHuu Tenb»)
Loal npsiMoe yrnpaeneHue («oxnaau-
Tenb»)
oP  |Monoca nponopumoHars- 0,002-9999 [ea. uam.] g
(XP) |HoCTn**
— ANsi U3MepuTensi-permcTpaTopa:
AnL  |HwkHaa rpaHuua guanaso- (-1999... 9999 [ea. nam.] -850
(An.L) [Ha pernctpauum LIAM** OrpaHuyeHa avanas3oHoM U3ve-
peHust
An.H |BepxHsis rpaHuua avana-  |-1999... 9999 [eq. nam.] BooO
(An.H) |30oHa pe-uctpauwm LIAM** OrpaHuyeHa guana3oHoM nsme-
peHust
pynna Adu. MapameTpbl MHAMKaLMK
rESE  |Bpems Bbixoga 13 npo- 5...99 [c]. Bpemsi, no ucteveHuu kotopo- | OO0
(fEST) |rpammupoBa-Hus ro np6op BO3BPALLAETCS K UHAN-
Kauum 1-ro napameTpa rpynnsi
Luo
SFF ABTOMaTUYECKOrO BO3BpaTa K

NHOUKaunn He nponcxognt

64




Ta6bnuua 6.1 — NpogomkeHne

1] 2 3 4 5
pynna Lann. MapameTpbl o6MeHa no RS-485
BPS | CkopocTb 06MeHa AaHHbI- 2400; 4800; [BuTic] 182
(bPS) |mu 9600; 14400;  |[domkHa COOTBETCTBOBATL CKOPO-
19200; 28800; |cTn obmeHa, yCTaHOBIEHHON B
38400; 57600; |[ceTn
115200;
ALEn |AnvHa ceTeBoro agpeca 8 [BuT] Bh
(A.LEn) 11
Rdd- |bBasoBbii agpec npubopa 0... 2047 3anpelyaeTcs yctaHaBnuBaThb o
(Addr) O[IMHaKOBble HOMEpPa HECKOIbKNM
npubopam B OQHON LWVHE

~8dl. | 3apepxka oTBeTa OT Npu- 1...45 [mc] 2n
(rSdL) |6opa

L E~*  |OnuHa cnoBa gaHHbIX 7,8 [6uT] B
(LEn)

PrtY* |KOHTponb YeTHOCTU nonE HeT nonE
(PrtY)

Ch k* |KonunyectBo cTon-6uToB B 1,2 !
(Sbit) |nocbinke
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Ta6nuua B.1 — OkoH4YaHue

1] 2 | 3 | 4 | 5
BnokMpoBKa KHOMOK M 3awmTa napameTpoB (Bxo4 no koay PASS = 100)
oAPE | 3awumTta napameTpoB OT 0 — PaspeLlueH 4ocTyn KO BceM napaMmeTpam I
(oAPt) |npocmoTpa 1 — PaspeLueH JocTyn Tonbko k 5P
2 — 3anpelleH AOCTyN KO BCeM MapameTpam
YrPr  |3awuTta napameTpoB OT 0 — Pa3peLueHO n3MeHeHVe BCcex NapaMeTpoB o
(WtPt) |M3meHeHus 1 — 3anpeLyeHo N3MEeHeHNe BCeEX NapaMeTpoB Kpome
ycrasku 5P
2 — 3anpelleHo N3MEHEHNE BCeX NapameTpoB
EdPt | 3awmuTa oTaenbHbIX Napa- oFF BbikntoueHa oFF
(EdPt) [meTpoB OT npocmoTpa u on BkntoveHa
M3MEHEHUN

* HemameHsieMble napameTpbl, HeoTobpaxkaemble Ha nHAMKaTope
** [NapameTpbl OTODpaxaroTcsi C AECATUYHON TOYKOW, MOSIOXKEHWE KOTOPOW onpedensieTcsl napamert-
pomdP .
Mpumeuyanue. Mo nHTepdercy RS-485 BO3MOXHO N3MEHEHNE 3HaYeHnsi BCeX napameTpoB npu
nobbix 3HaveHnsx oRPE. YEPE.
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MpunoxeHue B. CxeMbl nogknoveHus

(cnpaBo4Hoe)

—
1]2]3]4]s]e]7]8]9]10]11]12]13]14]15]16

BbIXO[,

TCM/TCIT

+[Ru| —
Tox

PucyHok B.1 — O6wan cxema nogknioyeHua TPM201
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PucyHok B.2 —CxeMbl noAKkNnoYeHUs K pa3nuyHbiM Bupam BY
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MpunoxeHue I'. Mogkno4vyeHne BXOAHbIX TepMoOnpeobpasoBaTenen
conpotusneHunsa Kk TPM201 no AByxnpoBOAHOU cxeme

'l MopknioyeHne TepMmonpeobpasoBaTtens K Npubopy No ABYXMPOBOAHON CXeMe NMpPou3BOAMTCA
B Cry4yae HEeBO3MOXHOCTW WUCMONb30BaHUSA TPEXNPOBOLHOW CXEMbl, HAaNpuMMep Npu UCMNOMb30BaHUK
paHee MNPOSIOXEHHbIX MOHTaXHbIX Tpacc. [Npun Takom coeavHeHun nokasaHus npubopa GyayT 3aBu-
CeTb OT U3MEHEHMS COMPOTMBIIEHUS] MPOBOAOB JIMHWUU CBA3N «AaTYMKU-NPUOOP>», MPOMUCXOAALLEro Noa
BO3J4ENCTBMEM TEMMNEPATYPbI OKPY>KaloLLLEro Bosayxa.

[2 TMepen Hayanom paboTbl YCTAHOBUTbL NEPEMbIYKM MexXay KOHTakTaMmu 9-10 BbIXOAHOrO pasb-
emMa npubopa, a 4BYXMPOBOAHYIO NTMHUIO NOAKMIOYNTL COOTBETCTBEHHO K KOHTakTam 9 — 11.

'3 MopknoynTb K NPOTMBOMOMOXHBLIM OT Npubopa KOHUAM NIMHUKM CBSA3W «OaTynK-Nnpubop» BMe-
CTO TepmonpeobpasoBaTens Mara3mH CONPOTUBIIEHUI C KNacCoM TOMHOCTM He xyxe 0,05 (Hanpumep
P4831).

4 YcTaHOBUTbL Ha MarasvHe 3HadeHWe, paBHOE COMPOTMBIIEHUIO TepMmonpeobpasoBaTens npu
Temnepatype 0°C (50 unm 100 Om, B 3aBUCMMOCTU OT TUNa AaTyumka).

I'5 Mopatb Ha npubop nutaHune u vepes 15...20 ¢ no nokasaHusIM LMPOBOro MHAuKaTopa on-
penenuTb BENUYMHY OTKIMOHEHUs Temnepatypbl ot 0°C.

[6 BBecTv B namaTb npubopa 3HayeHWe napameTpa «COBWUI xapakTepuctuku» SH, pasHoe no
BENMYMHE NokasaHusiMm Nnpubopa, HO B3ATOE C MPOTMBOMNONOXHBIM 3HAKOM.

['7 MpoBepuTb NPaBUIIBHOCTbL KOPPEKLUWW, ANA YEro He U3MEHsIsi 3Ha4YeHUsi CONMPOTUBIEHUS HA
MarasvHe, nepeBecTu Npubop B pexuMm M3MepeHust TeMmnepaTtypbl U yGeauTbCsl, YTO NpU 3TOM €ro
nokasaHus pasHbl 0+0,2°C.

8 OTknouMThL NUTaHMe oT Npubopa, OTCOEANHUTbL NIMHUIO CBA3M OT Mara3vHa COnpoTUBIIEHUN U
NOAKMIYNTL €€ K TepMonpeobpasoBaTento.

"9 TNocne BbINONHEHNS yKa3aHHbIX A4eCTBUIA Nprbop roToB K AanbHenwwen paboTe.
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MpunoxeHue [1. Bo3aMoOXHble HeMCNpPaBHOCTU
M CNOcoObl NX yCTPaHeHUs

(cnpaBo4Hoe)
Ta6bnuua [1.1 — Bo3moXHble HEUCNPABHOCTU U CNOCOObI UX yCTPaHeHUs
MposiBneHue Bo3MoOXHaqa npuyYnHa Cnoco6 ycTpaHeHus
1 2 3

Ha uHgukaTope B pe-
xume PABOTA npu
NOAKMIOYEHHOM AaTymKe
oto6paxaetcst Err.5

HeVICnpaBHOCTb AaTtyuka

3ameHa gaTtyvka

O6pbIB UNK KOPOTKOE 3aMblKaH1e NUHAK
CBA3N «AaTumk-npnbop»

YcTpaHeHue npuunHbl Henc-
NpaBHOCTM

HeBepHbIN KO4 TMNa AaTynka

YCTaHOBWTbL Kofl, COOTBETCT-
BYIOLLMIA UCMOMNb3yeMoMy faT-
ymKy

HeBepHo npounsBefeHO NoAKYeHE
Mo 2-X MPOBOAHON CXeME COeaNHEHUSsI
npubopa ¢ 4aTYNKOM

YCTaHOBUTb NEpeMbIYKy MeXay
knemmamm 9-10

HeBepHoe nopknioveHve gatynka K
npubopy

MpoBepuTb No PO cxemy noa-
KMKYeHUs npubopa 1 AaT4nKoB

3HayeHne Temnepatypel
B pexxume PABOTA Ha
nHAMKaTope He CooT-
BETCTBYET pearnbHomn

HeBepHbIN koA TMNa gaTtynka

YCTaHOBWTb KOA, COOTBETCT-
BYIOLLWMI UCTMONb3yeMOMy AaT-
YUKy

BBeneHo HeBEpHOE 3HaYeHWe NapameT-
POB «CABUI XapaKTEPUCTUKM» U «HAKIIOH
XapaKTepUCTUKN»

YcTaHoBUTL HeobXoanMble
3HaveHus napameTpos SH, M.
Ecnu koppeKkumst He HyxHa,
ycTtaHosuTb 0.0 1 1.000, cooT-
BETCTBEHHO.
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Ta6nuua 0.1 — NMpogomkeHne

1

2

3

Mcnonb3yeTtcs 2-x NpoBofHasi cxema
CoefIMHEHMs NpuGopa ¢ JaT4nkoM

Bocnonk3oBaTbca pekomeHaa-
LUMsiMK npunoxenns I

,D.eIZCTBI/Ie ANEKTPOMAarHUTHbIX NoMex

OKpaHMpOBaTb NIMHUIO CBS3N
nartymka ¢ npuéopom, akpaH
3a3eMIUTb B OJHOW TOYKE

Ha wHavkaTope npu
Hanu4uy TOKOBOTO CUr-
Hana otobpaxatoTcs
HymK

HeBepHoe nogkntoyeHne gatumka K
npubopy

YTo4HnTh B PO cxemy nogknto-
YeHus gatyuka

He paboTaeT BbiIxogHOE
YCTPOWCTBO

3apaH HeBepHbIi pexum paboTbl Nnoru-
YEeCKoro ycTpomncTea

3agatb B napametpax LEP vnu
LtL Tpebyembiit pexium paboTbl
(HarpesaTenb, OXaguTens 1
T.0.)

3HaueHve rnctepesnca komnapaTopa
HenponopLUuoHansHO BEMWUKO MO CpaBs-
HEHWIO C BENWYMHOW ycTaBku. [Npu
BKJTIOYEHMM Npubopa TemnepaTypa oka-

3biBaetcs B 30He (T, + HY9)

N3meHuTb 3HadeHune (HYS)

3apaHa 3aaepikKa BKINIOYEHUS BbIXOAHO-
ro ycTponcTea

3apaTb napameTpy don 3Hade-
Hue 0

BbIxogHoOe ycTponcTBO
He cpabaTbiBaeT npu
[OCTUXKEHWUN 3afaHHbIX
rpanHvy

BBeaeHo MMHMManbHOe Bpems Haxox-
[EHUs BbIXOAHOrO YCTPOW CTBa BO
BKITIOYEHHOM MNW(K) BbIKIIOYEHHOM
COCTOSIHUM

3apatb napameTpy Eon 3Have-
Hue 0
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Ta6nuua [.1 — OkoH4YaHue

1

2

3

3apgaHa 3agepxKa BbIKMIOYEHUS BbIXOA-
HOro ycTpomncTea

3apatb napameTpy dof 3Have-
Hue 0

HeBO3MOXHO N3MEHUTL
3HayeHue napamer-
pa 5P

BbicTaBneHa 3almTa oT U3MeHeHus
yCTaBKU

1. 3apatb napametpy YEPE
3HayveHve 0 unn 1 (MOXHO
nameHsTb 5P, Ho Henb3sa Opy-
rMe napameTpsbl).

2. B napametpax SL.L n SLH
YCTaHOBMEHO OrpaHnyeHme
AvanasoHa U3MeHeHus 3Hade-
HWIA YyCTaBOK.

Herb3s nameHsITb napa-
MeTpb! NoBbIX rpynmn

BbicTaBneHa 3almTa oT U3MEHEHNs
YCTaHOBKU

3apatb afPE=0 YEPE=0

Ha nHgukaTope B pe-
xume PABOTA oT1o-
GpaxaeTca 7133

M3mepeHHas BenuynHa npesbilaeT
3Ha4yeHus 999.9 n He MOXeT ObITb OTO-
B6pakeHa Ha 4-X pa3psigHOM MHAMKaTOpe
¢ To4HocTh 0,1 °C

YcraHoBUTb 3HadeHune 0 B na-
pameTpe dPt

Ha nHgukaTope B pe-
xume PABOTA oTo-
6paxaetca LLLL

N3mepeHHasi BennyMHa MeHbLUE 3Ha4ve-
HUs -199.9 1 He MoxeT BbITb oToOpaxe-
Ha Ha 4-X pa3psigHOM MHAUKaTope C
TOYHOCTHI0 0,1 'C

YcTaHoBUTb 3HadeHune 0 B na-
pameTpe dPE

I'Ipvmeqal-wle. Ecrun HEeUCnpaBHOCTb UK NpeanonioXuTesribHaa npudnHa B Tabnuue He YKa3aHbl,
TO rlpVI60p crnenyet 4OCTaBUTb B PEMOHT.
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.1 O6wme ykasaHus

MpunoxeHue XK. KOcTnpoBKa

»K.1.1 KOctupoeka TPM201 3akniovaeTcss B NPOBeAeHWM psida onepauuin, obecrnevmBaroLimx
BOCCTa@HOBJIEHWE €0 METPOJIONMYECKNX XapakTEPUCTUK B Crlydae U3MEHEHUs1 UX B XOA4e ANUTENbHOM

aKcnnyaTauuu npudopa.

BHumaHue! HeobxogumocTb npoeeaeHnsa ICTUPOBKK onpeaendaeTca no pesynbratamMm NoBepkn
np|/|60pa TOJ1IbKO KBaJ'IVICbVILlI/IpOBaHHbIMI/I cneunanmctaMmn MeTponornyeckmux Cﬂy)K6, ocyulecTBnAto-

LLMX 3Ty NOBEPKY.

Ta6nuua X.1 — Metoauka HCTUPOBKU 3aBUCUT OT TUNa UCnoJsib3yeMoro gat4yuvka.

Tun patumka UcToUuHMK 3HayeHue | Cxema nop-
3TaJIOHHOro CUrHana curHana KJlo4eHus
1 2 3 4

TepmonpeobpasoBaTtenb MarasuH conpoTtusnenni P4831 100 Om PucyHok XK.1
conpoTtusnenns 100M, 100r1
TepMonpeobpa3soBaTtenb MarasuH conpoTtumeneHuini P4831 50 Om PucyHok XK.1
conpoTuenexus 50M, 50I1
TepmonpeobpasoBatenb MarasuH conpoTtusneHuin P4831 53 Om PucyHok XK.1
conpoTuenexnms TCM rp.23
TepmonpeobpasoBartenb MarasuH conpoTtusnennii P4831 46 Om PucyHok XK.1
conpoTuenexus TCIM rp.21
Tepmonapa TXK(L), TXA(K) OunddepeHumnanbHbin BonbTMeTp B1- | 40,299 MB | PucyHok XK.2

TXK(J), THH(N)

12 B pexvmMe kanmbpaTtopa Hanpsbke-
HUs
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Ta6nuua XX.1 — OKkoHYaHue

1 2 3 4
Tepmonapa TBP(A), TII(S), OunddepeHumanbHbIn 20,146 mB | PucyHok XK.2
TMN(R), TMK(T) BONbTMETp B1-12
B pexumMe kanvbpaTopa
HanpshxeHus
Tepmonapa TIP(B) OudbbepeHumnanbHbIn 10,073 MB | PucyHok X.2
BonbTMeTp B1-12
B pexumMe kanmbpartopa
HanpshxeHus
CwurHan noctosiHHoro Toka oT 0 |AudbdepeHumnanbHbin BonbTMeTp B1- 20 mA PucyHok XK.3
0o 20 mA,0T 4 1o 20 MA 12 B pexvmMe kanubpaTtopa ToKa
CwurHan noctosHHoro Toka ot 0 |AuddpepeHuymnanbHbIi BonbTMeTp Bl- 5mMA PucyHok XK.3
0o 5 MA 12 B pexvmMe kanubpaTtopa ToKa
CwurHan noctosiHHoro Hanpsbke- | AudbdepeHumanbHbiin BonbTMeTp Bl- 1B PucyHok X.2
Hua ot 0 ol B 12 B pexvMe kanubpaTtopa Hanpsike-
HUs
CurHan nocTosiHHOro OuddepeHumanbHbii BoNbTMETP B1- 50 mB PucyHok X.2
HanpsHxeHus 12, B pexvme kanubpaTtopa Hanps-
ot —50 go 50 mB XeHns

2K.1.2 [Onsa npoBegeHus IOCTMPOBKM Ha BXoA nNpvubopa nodaeTcs STanoHHbIN curHan. VICTOUHuKM
3TanoOHHbIX CUrHaNoB, NX 3HAYEHWs, a TaKkKe TUM CXeMbl NMOAKMIOYEHUS, 3aBUCALLEN OT UCMONb3yeMo-
ro AaTyvka, npueeaeHsl B Tabnuue X.1.
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X.1.3 Bo BpeMsi OCTUPOBKM NpUGOP BbIYMCHSET OTHOLUEHWE MEXAY MOCTYMUBLUMM BXOAHbLIM
CUrHanoM M CUrHamoM COOTBETCTBYIOLLMX OMOPHBIX TOYEK CXeMbl, Ha3biBaemoe Ko3(ULIMEHTOM
HOCTUPOBKM.

XK.1.4 TMpw npoBeAeHUM IOCTUPOBKM NPOMCXOAUT onpeaeneHne KoapULMEHTOB FOCTUPOBKM U3-
MepUTENBHON XapaKTepUCTUKN TOro TUMa AaTyuka, KoL KOTOPOro YCTAHOBIIEH Ha TEKYLLMIA MOMEHT B
napameTpe Cn.t . BbluUCneHHbIe 3HauYeHNsi KO3((PULIMEHTOB IOCTUPOBKM 3aMMUCLIBAIOTCS B HEProHe-
3aBMCHMYIO MaMATb U UCNONb3YHOTCS Kak 6a30Bble Npy BbINOTHEHUN BCEX AaNbHENLLINMX U3MEPEHWI C
[JaHHbIM TUMOM AaTyuKa.

X.2 NMpouepypa BbluncneHms koacpULUNEHTOB KOCTUPOBKU

X.2.1 BoblumcneHne koahdULMEHTOB IOCTUPOBKA MPOU3BOAUTCS NPY USMEHEHUN 3HAYEHUI NPO-
rpamMupyemMbix napameTpoe. B rpynne LALA.

DocTyn k rpynne napameIIEB HOCTUPOBKM OCyLLleCTBJ'IHeTCﬂ yepes kog M.

A
HaxaTb oaHOBpeMeHHO V 1 yaepxueatb go nosisredns PRSS. KHonkamu E "

YA
v yCcTaHoBUTb koA 104.

neor.
2K.2.2 TMocne Habopa koga HaxaTb ’: Ha wHgnkatope otobpasutca napameTtp «HOcTupoBka
HaKIMoHa U3MepuTeNLHON xapaktepuctukm» LLb v ero 3HayeHve no ymonuaHuio SkaP.

X.2.3 YcraHoBUTL 3HaueHue aToro mapameTtpa B rlin (3anmyck HOCTMPOBKM) U HaxaTb E
B TeueHune 2 ¢ npubop NpoM3BOAUT U3MEPEHNE STaNOHHBLIX CUTHAMOB, MOAKMUYEHHBIX K OCHOBHOMY
BXoay.

X.2.4 Tpw nonyyeHUy NPaBUILHOTO pesynbTaTa CTMPOBKU Ha MHAUKATOpe oToBpaxaeTcs 3Ha-
yeHune napametpa LLh = 5koP, a ans Tepmonap 3HadeHue napameTpa «HOCTUPOBKA CXEMbl KOMMEH-
caumm TemnepaTtypbl cBo6oaHbIX koHUoB TM» LLAS = SkaP.
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Mpu nonyyYeHUr HenpaBmMIbHLIX PE3YNLTATOB HA MHAMKATOpPE MOSIBISETCA 3HadYeHve napavetpa LLb =
ErLfl, cBupeTenbcrBylolee 06 owmbke HOCTUPOBKW. MpuuMHaMU OWMGBKM HOCTUPOBKU MOXET ObiTb
HenpasuibHOE MOAKIOYEHNE NCTOYHMKA 3TanOHHOro curHana kK npubopy, HempasBuMbHOE 3Ha4yeHve
3TaNoOHHOro CUrHana, a Takke HeMcnpaBHOCTbL nNpubopa.

X.2.5 lMocne ycTpaHeHns NpUYMHbl NosiBieHust cooblyeHns o6 owmnbke CTUPOBKK elle pas
NpOBECTU I0CTUPOBKY, NoBTOpMB n. 2K.2.3.

.3 FOcTtupoBka npubopa gnsa pa6otbl ¢ TC

XK.3.1 MoaknounTe K OCHOBHOMY BXxody npubopa BMECTO JaTymka mara3vH ConpoTUBEHWUI TU-
na P4831 (vnu nogobHbI emy € KnaccoMm To4HOCTU He xyxe 0,05). CoeanHeHne npubopa ¢ marasu-
HOM MPOV3BOAMTL MO TPEXMPOBOAHOW CXeMe MOAKMoYeHMs, cM. pucyHok XK.1. ConpoTuBneHuns npo-
BOJOB NIMHUK AOMKHbLI OTNNYaTbCA He Bonee yem Ha 0,05 %.

XK.3.2 BkniounTb nutaHue npubopa M yCTaHOBUTL TUM gdartdyuka (napameTtp cn.k), cooTBeTCT-
BYIOLLMI UCMONb3yeMOMy TuMny NepBUYHOro NnpeobpasoBaTens.

YCTaHOBWTb Ha Mara3vHe 3HayeHve COnpOTUBIIEHUSI B COOTBETCTBUK C Tabnuuen XK. 1.

MepeBecTn NpuGop B pexuM U3MEPEHUsS] BXOAHOW BEMNUYMHBLI U Yepe3 5...10 ¢ NpOKOHTpOnmpo-
BaTb NokasaHusi npubopa. ATn nokasaHuns AOMKHbI ObITb paBHbl 0,0 £ 0,2 °C.

2K.3.3 Ecnu abcontoTHasi NOrpeLlHoCTb M3MepeHus B 3TON Touke npesbiwaeT 0,2 °C BbINOMHUTD
onepauwuu, ykasaHHble B n. XK.3.4 n n. 2K.3.5.

7K.3.4 TMpomssecTun OCTUPOBKY Npubopa, BbIMOMHAS OENCTBUS B NOPSAKE U MOCefoBaTenbHO-
CTW, NpuBeAeHHbIX B pasa. XK.2.

7K.3.5 lNMponssecTn NpoBepKy pesynbTaToB KOCTUPOBKM, MPOKOHTPONMpoBaB B pexume PABOTA
nokasaHus BEpPXHEro LM poBoro MHAMKaTopa, KoTopble AOMMKHbI 6bITk paBHbl 0,0 £0,2°C.

7K.3.6 BbIkntounTb NUTaHne npubopa u OTKMHYNTL OT HErO Maras3vH COMpOTUBIIEHWIA.
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X.4 KOctupoBka npubopa AnsA paboTkl ¢ TepMonapammn

XK.4.1 TMopkniounTb K OCHOBHOMY BXOAy Mpubopa BMecTo Aatyvka avddepeHumanbHbIi BOMbT-
meTp B1-12 B pexume kanubpaTtopa HanpskeHWs, UM aHanornyHbI eMy UCTOYHMK 3TanoHHOTO Ha-
NPSPKEHUS C KINaccom ToYHOCTU He xyxe 0,05. CoegunHeHne npubopa ¢ KanubpaTtopom BbINOMHATE MO
cxeme, NpuBeAeHHoN Ha pucyHke XK.2, ¢ cobnogeHneM NonApHOCTY NOAKTHOYEHNS.

~
TPM201
9 |10|11
/ Kanu6paTtop TPM201
HanpaXxeHua
B1-12 +
R =100 Om (50 Om) 10
© O O e
© O O -
P4831
PucyHok X.1 PucyHok X.2

X.4.2 BkniounTb nutaHue npubopa M yCTaHOBMTL TUM dartdyuka (napameTtp cn.k), cooTBeTCT-
BYIOLLIMI MCMONb3yeMOMy TuMny NepBUYHOro npeobpasosaTens.

YcTaHoBWTb Ha Bbixoge BofnibTMeTpa B1-12 HanpsixeHne, COOTBETCTBYIOLLEE TUMY UCMONb3yeMo-
ro gatuuka, cm Tabnuuy X.1.
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OTkntounTb paboTy cxeMbl KOMNEHcaUUM TeMrnepaTypbl CBOGOAHBLIX KOHLOB, YCTaHOBMB B Napa-
meTpe Yol sHauenve ofF. MapameTp OTKMIOYEHMSI CXeMbl KOMMeHcauuu TemnepaTypbl CBOGOAHbIX
KOHLI0B TepMonapbl Yol HaxoomTcs B rpynne napameTpoB HOCTUPOBKM, AOCTYM K KOTOPOi OCYLLECTB-
naetcs Yepes koa 104.

Mepesectn npubop B pexxum PABOTA n yepes 5-10 ¢ npoKoHTponuMpoBaTh NokasaHusi npubopa.
3711 nokasaHusa npu pabote ¢ Tl 4oMmKHbI ObITb paBHbI CAEAYIOWMM 3HAYEHUSIM:

—  npu pabote ¢ Tepmonapomt TXK(L) 500,0 + 2,0°C;

—  npu pabote c Tepmonapon TXA(K) 975,0 + 2,0°C;

—  npu pabote c Tepmonapont THH(N) 1105+ 2°C;

—  npu pabote c Tepmonapon TXK(J) 718,6 + 2,0°C;

—  npu pabote c Tepmonapon TMMN(R) 1694 + 4°C;

—  npu pabote c Tepmonaponi TBP(A-1) 1269 +4°C;

—  npu pabote c Tepmonapont TBP(A-2) 1256 + 4°C;

—  npu pabote c Tepmonapont TBP(A-3) 1281 + 4°C;

—  npu pabote c Tepmonapou TIP (B) 1498 + 4°C;

—  npu pabote ¢ Tepmonapown TMK (T) 388 £ 4°C;

Mpumeyanwme.

Ons Tepmonapsl TIMIM(S) npaBUNBbHOCTb BbLIMNOSIHEHUSI U3MEPEHUS KOHTPONUPYETCSA Npu nogave
Ha BxoA npubopa 3TanoHHOro HanpsbkeHus 15,00 mB. Mpu 3TOM nokasaHus npubopa [OMKHbI Co-
cTaBnaTb 1452 + 4°C.

Ecnun norpeluHocTb n3mMepeHnst B 3TOW TOUKe MpeBbillaeT NpuBeAeHHyo B N. XK.4.2 BENUYUHY,
BbIMOSIHUTL Onepauuun, ykasaHHble B n. XK.4.3 n XK.4.4. Ecnu norpelHocTb He NpeBbIlaeT NpuBeaeH-
HbIX BbILLIE 3HAYEHWI, IOCTMPOBKa He TpebyeTcs.

K.4.3 lMponsBecTn CTUPOBKY Npubopa, BLINOMHAA OEWCTBUS B MOPSAKE W MocnesoBaTesibHo-
CTW, NpuBeaeHHbIX B M. XK.2.
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K.4.4 Tlpom3BecTu NpoBepKy pesynbTaToB CTUPOBKU, MPOKOHTponvpoBas B pexume PABOTA
nokasaHus BepxHero LndpoBOro MHAMKaTopa, KOTopble AOMKHbI ObiTb paBHbI 3HAYEHWSM, YKa3aHHbIM
B Nn. XK.4.2.

BHumanume! lMpu BeinonHeHun pabot no n.n. XK.4.2...2K.4.4 BbIxoAHOE HanpspkeHne kanvbparto-
pa AOMKHO OCTaBaTbCA HEU3MEHHBIM U PaBHbIM 3HAYeHUI0, 3a4aHHOMY B M. XK.4.2.

K.4.5 Ecnu norpeLHocTb U3MEpPEeHWiA B 3TOW TOYKe NpeBbilaeT NnpuBeAeHHyo B n. XK.4.2 Benu-
Y/HY, NOBTOPHO BBIMOMHUTL Onepauun, ykasaHHblie B n.n. XK.4.3 n E.4.4. E.4.6. Boiknountb nutanue
npubopa v oTKNIoYMTbL OT BXoAa npubopa BonbTMeTp B1-12.

X.5 lOCTMpOBKa npuﬁopa Aans paGOTbI C AaT4UKaMU C BbIXOAHbIM CUTHaNoOM NOCTOAHHOIO
TOKa

K.5.1 lMogkntounTb K OCHOBHOMY BXOA4y Mpubopa BMecTo Aatyvka avddepeHumanbHbii BONbT-
mMeTp B1-12 B pexume kanubpaTtopa Toka, Unu aHanorMyHbl eMy UCTOYHWK 3TarlOHHOTO NOCTOSIHHOrO
TOKa C Knaccom To4HocTH He xyxe 0,05. CoenmnHeHne npubopa ¢ B1-12 BbINONHATL NO cxeme, npuse-
[eHHoM Ha pucyHke XK.3, ¢ cobnogeHnem nonsipHOCTU NOAKMOYEHWS.

Tun ucnoneayemoro pesuctopa C2-29 B, conpotusnexHne 100 Om+0,05 %.

Kanu6patop TPM201
HanpsXeHus
B1-12
+ BX
10
IEhlx m
11
PucyHok X.3
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X.5.2 BkniounTb nutaHue npubopa M yCcTaHOBUTBL TUN adartuyuka (napametp cn.k), cooTeeTcT-
BYIOLLMIA MCMONb3yeMoMy TuMy nepBuYHoro npeobpasosaTtensi. YCTaHOBUTL B napameTtpe cn.l 3Have-
Hue 0.0, a B napametpe Cn.H 3HadeHmne 100.0.

3apatb Ha Bbixoge B1-12 3HaueHue TOka, COOTBETCTBYIOLLEE TUMY YCTAHOBIIEHHOrO AaTymka
(tabnuua XK.1).

MepeBecTn NpMbop B pexum n3mepeHnsi BXOAHOW BenuuuHbl 1 yepe3 5...10 ¢ NPOKOHTPONMNpo-
BaTb NokasaHusi npubopa. 3TN nokasaHuss AOMKHbl ObiTb paBHbl 100,0 £ 0,2 %. Ecnu norpelHocTb
U3MEpPEHUs] B 3TON TOYKE MpeEBbILIAET NPUBEAEHHOE 3HAYEeHWEe, BbINOMHWUTL OMepauuu, ykasaHHble
B n. XK.5.31X.5.4.

7K.5.3 lMpomn3secTn OCTUPOBKY Npubopa, BbIMOMHAS OEACTBUS B NOPSAKE U MOcnefoBaTenbHO-
CTW, NpUBELEHHbIX B pa3a. E.2.

X.6 |'OCTMpoBKa npuﬁopa Aansa paGOTbI C AaTYUKamMu C BbIXOA4HbLIM CUrHaNIoOM NOCTOAHHOIoO
HanpsXeHua

2K.6.1 lMogkntounTb K OCHOBHOMY BXOAy Mpubopa BMecTo AaTyvka AuddepeHumanbHblii BOnbT-
MeTp B1-12 B pexume kanubpatopa HanpspKEHWs, UMW aHaNoOrMYHbIA eMy UCTOYHUK STanoHHOro no-
CTOSIHHOTO HanpshKeHUsi C Krnaccom TovHocTu He xyxe 0,05. CoeanHenne npubopa ¢ B1-12 Bbinon-
HATb MO CxeMe, NpuBeAeHHON Ha puc.XK.2, ¢ cobnogeHnem NONSAPHOCTU NOAKMIOYEHUSI.

X.6.2 BkniounTb nuTaHue npubopa M yCTaHOBUTL TUN dartdyuka (napameTtp cn.k), cooTBeTcT-
BYIOLLMI MCMONb3YeMOMY TUMY NepBUYHOrO nNpeobpasosaTtens. YCTaHoBUTL B MapameTpe Cn.l 3Hade-
Hue .0, a B napameTtpe cn.H snauenne L.

3apatb Ha BbIxo4e kanubpatopa 3Ha4YeHue HanpsKeHUsl, COOTBETCTBYIOLLEE TUMY YCTAHOBIEH-
HOro AaTtyuka, cM. Tabn. XK.1

Mepesectn npubop B pexxum PABOTA 1 yepes 5...10 ¢ NpoKoHTponupoBaTb NokasaHus Npubo-
pa. OTn nokasaHuns JomkHbl ObiTb paBHbl 100,0 + 0,2 %. Ecnn norpelHocTb U3MepeHns B 3TOM TOUKe
npesbIlWaeT NpMBeAeHHOe 3HayYeHue, BbINOMHUTL onepauun, ykasanHble B nn. XK.6.3 n n. 2X.6.4.
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>K.6.3 lMpomn3secTun OCTUPOBKY Npubopa, BbIMOMHAS AENCTBUS B NMOPSAKE U MOcnefoBaTenbHO-
CTW, NpuBedeHHbIX B pasa. XK.2.

E.6.4. MNMponssecTn NpoBepKy pe3ynbTaToB IOCTUPOBKW, NMPOKOHTponupoBas B pexvume PABOTA
nokasaHunsi BepXHero LMdpoBOro MHAMKaTopa, KoTopble A0MMKHbI 6biTe paBHbl 100,0 + 0,2%.

BHumaHume! MNpyu BbinonHeHun paboT no n.n. XK.6.2...2K.6.4 BbIxogHOe HanpshkeHue kanubparto-
pa AOIMKHO OCTaBaTbCA HEU3MEHHBIM M PaBHbIM 3HAYEHWIO, 3agaHHOMY B . 2K.6.2.

>K.6.5 BbIkntounTb NMTaHne npubopa n OTKIMIYNUTE OT Hero BonbTMeTp B1-12.

X.7. OcTnpoBkKka AaT4YMKa TeMnepaTypbl CBO6G0AHbIX KOHLIOB TepMonap

XK.7.1 MopkniounTb, cobnogasi NONSPHOCTbL COeAMHEHUS, K OCHOBHOMY BxoAy npubopa cesoboa-
Hble KOHLbl Tepmonapsl. [lomecTuTb pabounin cnam Tepmonapel B COCyA, COAEPXaLUMn CMECb Nbaa U
BoAbl (Temnepatypa cmecu 0 °C).

X.7.2 BkniounTb nutaHue npubopa M yCTaHOBUTL TUM AaTuvka (napametp cn.k {), cooTeeTtcT-
BYIOLLMIA TWMY NOAKMIOYEHHOrO Tepmonapsi.

K.7.3 Mepesectn npubop B pexkum PABOTA v nocne nporpesa npubopa B TeyeHne 20 MuH
MPOU3BECTUN HOCTMPOBKY AaTyMka TemnepaTypbl CBOGOAHLIX KOHLOB, YCTaHOBMB B napametpe L[LhS

aHauerme rin 1 Haxas kronky Lo,

BkriounTb aBToMaTtuyeckyto koppekuuio OC Tepmonapbl Mo Temnepatype ero CBOGOAHbIX KOH-
0B, ycTaHoBWB B napametpe Yol sHaueHnue an.

X.7.4 MNpon3secTn NpoBepKy pesysibTaToB ICTUPOBKM, MPOKOHTPOMMPOBAB B PEXMUME M3MEpe-
HUS MOKA3aHMS! HAa BEPXHEM WHAMKATOpe, KOTOpble A0MKHbI BbiTh paBHLI 3HaueHnto 0 C ¢ abconioT-
HOW MOrPELLHOCTbIO He Xyxe 1,0 C.

).8 HOcTMpOBKa BbIXOAHLIX YCTPOMCTB TUNA «M» 1 «¥Y»

7K.8.1 Mopxntountb BY tna «M» (LAIT «napameTp - Tok oT 4 go 20 MA»); BY Tuna «¥Y» (LAl
«napameTp - HanpsbkeHue oT 0 4010 B») no cxemam, npuBegeHHbIM Ha pucyHkax XK.4 n 2K.5.
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HanpspkeHne nctoyHuka nuTaHns [ormkHo ObiTb B AnanasoHe ot 15 go 28 B. B kavectse v3wme-
puTens HanpspkeHust MoxeT ObITb MCnonb3oBaH Npubop Ans kannbposku BonbTMeTpoB P3003 unu
MHOM Npubop Toro xe Knacca ¢ paspelulatoLier cnocobHoctbio 0,001 B.

TPM201 TPM201
+Unur
Ry =2,5k0M
LAN
4...20 MA B [ =Unur
—
fi“\ AT
A
A
P3003 o)

P3003

PucyHok X.4 — Moaknioyenne BY Tuna U (R4=500 Om) PucyHok X.5 — Moakntoyenune BY tuna Y

7K.8.2 BbluncneHune koahpmumMeHToB IOCTUPOBKM NPOU3BOANTCA NPU U3MEHEHUW 3HAYEHUIA Npo-
rpamMmupyembix napameTpos B rpynne LALb.

: NN
[ns poctyna Kk rpynne cnegyeT OAHOBPEMEHHO HaXaTb KHOMKM ’E + Ig + [Q N yaepxuBaTtb
0o nosieneHus PASS.

AN
KHonkamu ’Z ] E ycTaHoBUTb Ko 104.

7K.8.3 lMocne Habopa koga HaxaTtb ’E
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>K.8.4 BbibpaTb napameTp «KoadpuUMEHT OCTUPOBKN MUHUMANBHON rPaHnLbl BbIXOOHOMO CUT-
Hana LIAM» ¢ {-0. NameHss 3HaveHne napameTpa, obutsecs, YToGbl NokasaHWsi BONbTMETpa paBHS-
nmceb:

— 2,0 B npu toctnpoeke LJAI oT 4 go 20 MA;

— 0,0 B npu toctuposke LJAMNoT 0 go 10 B.

HaxaTb KHOMKy ™ Ha nHAnkatope otobpasuntca napameTtp «KoadhduumeHT CTUPOBKN Mak-
CUMasibHOM rpaHuLbl BbIXOAHOTO curHana LAM» ¢ - 1
X.8.5 NameHnasa 3HaueHue napametpa < - { obutbes, YTOObI NOKa3aHUs BOMbTMETPa PaBHs-
nmceb:
— 10,0 B npwu toctnposke LIAM ot 4 go 20 MA;
— 10,0 B npu toctuposke LA ot 0 go 10 B.

neor.
HaxaTtb kHonKy .

NPQr.
)K.8.6 Ons BbIxo4a M3 pexumMa ICTUPOBKW YAEPXKUBaTb KHOMKY ,: B TeyeHue 6 c. Bbikniountb
nuTaHve npubopa u oTkNoUUTL 06opyaoBaHMe.
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INucT pernctpaunm nameHeHUn

Ne ns- Homepa nucTtos (cTp.) Bcero Aarta BHe- Moanuceb
MeHe- U3MEH. | 3aMEeHEH | HOBbIX | aHHYnup. JINCTOB ceHus
HUS (cTp.)
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