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HacTosee pykOBOACTBO MO 3KCMyaTaumm npefHasHa4yeHo ans 03HAKOMIIEHUST OBCIYXM-
BalOLWLEro nepcoHana ¢ ycTPOWCTBOM, MPUHUUNOM AENCTBUS, KOHCTPYKUMEN, NOPSAKOM
akcnlyaTaumm n 06CnyX1BaHUS N3MEPUTENEN-PEryNIaTOPOB OAHOKAHANbHLIX (M3MepUTenen-
perynaTopoB MukpornpoueccopHbix) TPM201 (B ganbHeiweM rno TeKCTY MMEHYEeMbIX «npubop»,
«TPM201» unu «npubop TPM201»).

HacTosuee PykoBoACTBO MO 3KChJyaTauuuM pacnpocTpaHseTcs Ha npubopbl BCEX
Moaundukauunii, N3roToBNeHHbIX cornacHo TY 4211-011-46526536-2004. MNpubopsbl nmeloT
cepTudukat 06 yTBepxaeHun Tuna cpencts namepennii RU.C.32. 010. A Ne 24972 n ceptudukart
cootBeTcTBUs Ne 03.009.0194.

Mpu6opbl TPM201 MOryT BbINyCcKaTbCs B Pa3fiMiHbIX MOANDUKALUMSX, OTINYAOLUXCS APYT
OT Apyra KOHCTPYKTUBHbIM UCMOSHEHWEM U TUMOM BCTPOEHHOIO BbIXOAHOIO YCTPOWCTBA.

Moandurkauun npnbopa COOTBETCTBYET ClIEAYIOLLEE YCIIOBHOE 0DO03HAYEHUE:

NMPNBOP TPM201-X.X

| KOHCTPYKTMBHOE UCMOJSIHEHNE

|T|/|n BCTPOEHHOr0 BbIXOLHOrO yCTpoicTBa I




KOHCTPYKTUBHOE MCMOJSIHEHUE:

H — KOpNyC HacTeHHOro kpenneHus ¢ pasamepamm 130x105x65 MM 1 cTeneHbio
3awmTel kopnyca |P44;

L1 — KOpNyC LMTOBOro KpenaeHus ¢ paamepamm 96x96x70 MM 1 CTENEHbIO 3aLmTbl
CO CTOPOHbI NepeaHen naHenu 1P54;

2 — KOpNyC LWMTOBOro kpemnexHms ¢ pasmepamm 96x48x100 MM 1 cTeneHbio

3alnTbl CO CTOPOHbI NepeaHen naHenn IP20.
[aGapuUTHbIE YepTeXn KOPMyCOB PasfiMyHbIX TUMOB NPUBEAEHbl B rpu. A.

Tun BCTPOEHHOro BbIXOAHOro yctpoicrtea (BY):

P — pene 91eKTPOMarHUTHOE;

K — TpaH3ucTOopHas onTonapa CTPYKTypbl N—-p-n-Tuna;

(o] — CUMMUCTOpHasa onrtonapa;

n — umdpoaHanorosbIi NpeobpasoBaTesnib «napaMeTp—Tok 4...20 MA»;

y — uundpoaHanorosbli NpeobpasoBaTenb «napameTp—HanpsixeHue 0...10 B»
C3 — TPU CUMMUCTOPHBIX ONTONaphbl;

T — BbIXOA, A5 YNPaBAEHUS BHELUHUM TBEPAOTENbHbLIM pene.



1. HASBHAYEHUE

M3meputenn-perynatopbl ogHokaHanbHble TPM201 npegHa3HayeHbl Ons U3MEPEHUS U
aBTOMATUYECKOro PeryivpoBaHus TemnepaTypbl (MPYM MCNONb30BaHUN B KAYeCTBE MEPBUYHbIX
npeobpasoBarteneii TepMmonpeobpasoBaTeneii CONPOTUBNEHUA UIN TEPMOIJIEKTPUYECKNX
npeobpasoBaresneit), a Takke Apyrux GUan4ecknx napaMeTpPoB, 3HA4YEHNE KOTOPbIX NePBUYHBLIMU
npeobpasoBatensMu (panee «gatyvMkammu») MoXeT ObiTb NPeobpasoBaHO B YHUODULMPOBAHHBIN
CUrHan NOCTOSIHHOrO TOoKa UKW HanpsikeHus. VIHdopMaums o N1tlo6oM U3 N3MepeHHbIX PUINYECKNX
napamMeTpoB oTobpaxaeTcs B LMGbPOBOM BUAE HA BCTPOEHHOM YETLIPEXPA3PSAHOM LMbPOBOM
MHAuKaTope.

Mpu6opbl MOryT BbITb MCMONB30BaHbI AJ19 UBMEPEHUS U PEFYIIMPOBAHUSA TEXHOSIOMMYECKNX
napameTpoB B Pa3/IMYHbIX OTPACAX NPOMbILLIIEHHOCTN, KOMMYHAIbHOIO U CEJIbCKOrO XO35CTBa.

Mpubop No3BONSIET OCYLLECTBAATL Cleaylolme hyHKunn:

M3MepeHne TemnepaTtypbl U Opyrux GU3nyYeckmx BeNYUH (OaBneHuns, BNaxHoOCTU, pac-
X042, YPOBHS 1 T.M.) C NOMOLLBIO CTaHOAPTHLIX AaTYNKOB;

perynmpoBaHne U3MepsieMon BENMYMHBI MO ABYXMO3ULMOHHOMY (PenemHOMYy) 3aKOHY;
BblYMCIIEHME KBAAPAaTHOrO KOPHSA U3 M3MEePSieMoil BeIMYNHbI Npy paboTe ¢ aaTinkamu,
MMELLMMUN YHUPULIMPOBAHHBIN BbIXOOHOW CUIHANM TOKA WUAW HanpsKeHus;
0TOOpaxeHne TeKyLIero 3Ha4YeHUs N3MepsieMon BESIMYMHBI HA BCTPOEHHOM
CBETOANOAHOM LMGPOBOM MHANKATOPE;

dopmMUpoBaHme BbIXOAHOMO Toka 4...20 MA gns pernctpauum n3mepsieMbix AaHHbIX N
ynpaBneHnsi UCNOJIHUTENbHBIMU MexaHu3mamu no [1-3akoHy (B Moaudukaumm
TPM201-X.U);

perncTpaums AaHHbix Ha MK 1 yctaHoBNeHMe KoHpUrypaumm npnéopa ¢ KoMnbloTepa Yepes
nHtepdenc RS-485;

OVCTaHUMOHHOE YNpaBfieHMEe PerynsiTopom.



2. TEXHUHECKUE XAPAKTEPUCTUKU N YCTOBUSA SKCIJTYATALIUU

2.1. TexHn4yeckune xapakTepuctuku npubopa npveedeHsl B Tabn. 1, 2, 3.

Ta6nuua 1

HaumeHoBaHue 3HauyeHune
MutaHne
HanpsixeHne nutaHms 90...245B
MoTtpebnsiemass MOLLHOCTb 6 BA
YacTtoTa 47...63 'y,
Bxonabi
Bpemsa onpoca Bxoga, He 6onee 1c

BxopHoe conpoTtuBneHve npubopa npu noaxiyeHnn
NCTOYHUKA yHI/Id)VILI.VIpOBaHHOFO CurHana:

— TOKa (NpV MOAK/IOYEHUN BHELUHErO

NPeUM3noHHOro pesncropa)

— HanpsXeHud, He MmeHee
Mpenen OCHOBHOI [OMyCKaemoli NpuBeAEHHOMN
MOrpeLHoOCT Npu U3MEPEHUN:

— TepmMonpeobpa3oBaTesieM COMpPOTUBIEHUS

— TepmMonapow

— YHUDULMPOBAHHBLIX CUFHANOB TOKA W HAaMpPs>KeHns

1000mM=0,1%
100 kOm
0,25 %

0,5%
0,5%




MpopomxeHne Tabn.

HanmeHoBaHue

3HavyeHue

BbixogHble ycTpolicTBa

Knro4eBoe BbixogHOE YCTPOKCTBO

TpaH3ncTopHasa onTtonapa
TOK Harpyskun
HanpsxeHune

200 MA
40 B nocTt. Toka

CumucTopHas ontonapa':
- TOK Harpyskm?
- HanpsXeHve

0,5A
240 B 50 'y

OnekTpoOMarHUTHoOe pene:
* TOK Harpysku
+ HanpsiXeHune

8A
220B 50 I'y,

cos >0,4

AHaNoroBoe BbIXOLHOE YCTPONCTBO

« BbIXOOAHOW curHan LIAT

+ HanpshkeHne nutaHus

+ CONPOTUBNEHNE HArpy3Ku

- Npeaen OCHOBHOWM AONYyCTUMON
NPUBEOEHHON MNOrPELLIHOCTN

ona UAI «<napameTtp—
TOK 4...20 MA»

ona UAI «napameTtp—
HanpsxeHve 0...10 B»

Bbixoa, Ana ynpasieHus BHELLIHUM
TBEPAOTENbHLIM pene
+ HanpsXeHve

+ TOK Harpy3ku, He 6onee

4...20 MA NocCT. Toka 0..10B
10...30 B nocrT. Toka 15...32 B nocT. Toka
0...1000 Om 6onee 2 kKOMm
0,5 % 0,5%
4..6B
100 MA

MpumevaHus: 'XapakTepuCTUKU NPUBEAEHbI AT

fAonTtonapesbl, ynpaBnmou.leﬁ MOLWHBIMUTUPUCTOPAMN.

2Mpu pabGoTe CUMUCTOPHON ONTOMNaPbI B HENPEPLIBHOM PEXMME TOK Har| 3K HE OO0/IKEH
pup

npesbIwaTtb 50 MA.




MpoagomkeHue taén. 1

HaumeHoBaHue

3HauyeHune

UnTepgevic cBs3n

Tun nHTepdenca
CKOpOoCTb nepenayn AaHHbIX, KOut/c

Tun kabens

RS-485
2,4,4,8;9,6;14,4;19,6; 28,8;
38,4;57,6;115,2
OkpaHMpoBaHHasa BUTas napa

Tab6nuua 2
XapakTepucTuku Kopnycos
K
HanmeHoBaHue opmye
wuToBon W1 | wwutoson LL2 HacTeHHbI H

[abapuTHblE pasmepbl, MM

(6e3 aN1eMeHTOB KpenyieHus) 96x96x70 96x48x100 130x105x65
CreneHb 3awwmThl Kopryca IP54! P20’ P44

MpuMmeyaHme. ' - coCTOPOHbINEpPeaHen naHenu.




JaTynkvu n BXOoAHbIe CUTHasbl

Ta6nuua 3

Tun paTyvuka nnam BXOAHOW cUrHan

Anana3oH nsmepeHuin

3HayeHue eanHULbI
mnagwero paspsaaa’

Tepmonapsl (no FOCT P 8.585-2001)
TXK (L) -200...+800 °C
XA (K) -200...+1300°C
THH (N) -200...+1300°C
TXK (J) -200...+1200°C
TMK (T) -200...+400 °C
TBP (A-1) 0...+2500 °C 0,1°C
TBP (A-2) 0...+1800°C
TBP (A-3) 0...+1800°C
NN (R) 0...+1750°C
TN (S) 0...+1750°C
TP (B) +200...+1800 °C
Tepmonpeo6pasosatenu conpotmenenus (no FOCT P 6651-94)2
TCM (Cud0) W, = 1,4260 -50...+200°C
TCM (50M) W, ,, = 1,4280 -190...+200°C
TCM (Pt50) W, = 1,3850 -200...+750°C 0,1°C
TCMN (50M W, . =1,3910 -200...+750°C
TCM (Cu100) W, , = 1,4260 -50...+200°C




MpopomxeHue tabn. 3

TCM (100M) W, = 1,4280 -190...+200°C 0,1°C
TCM (Pt100) W, ,, = 1,3850 -200...+750°C
TCM (100M W, . =1,3910 -200...+750°C
HecTaHaapTu3MpoBaHHbIe TepMonpeobpa3oBaTeny ConpoTUBAEHUNA®
TCn(46mn) w,,,=1,3910 -200...+750°C 01°C
TCM(53M) W, = 1,4260 -50...4200°C ’
YHUONUMPOBAHHBIE CUTHANbl MOCTOSIHHOIO TOKa
4...20 MA 0...100 %
0...20 MA 0...100 % 0,1%
0...5MmA 0...100 %
YHUOULMPOBAHHbLIE CUMHANbI MOCTOSIHHOIO HanpsXeHus
0..1B 0...100 %
~50...+50 MB 0...100 % 0.1%

"Mpu Temnepatypax Boiwe 1000 °C 1 B Touke MuHyc 200 °C 3HaueHne eauHMubl Mnaawero paspsiga pasHo 1°C

2 W, , — OTHOLUEHMe conpoTueneHns aatunka npu 100 °C k ero conpotusnexmio npu 0°C (R))
3 HCX parumkos TCIM(46MM) n TCM(53M), paHee U3BeCTHbIX Kak rp. 21 1 rp. 23, COOTBETCTBEHHO, MPVBEAEHLI B METOAMKE MOBEPKI

MpumeuaHue. Paspeluaiowias crnocobHoCTb Npubopa onpeaensieTcs 3HadyeHeM eauHULbI MNaaLero paspsaa.

2.2. Mpunbop npegHa3HaveH Ans aKcnayatauum B CReayloLmX YCIOBUSX:

Temnepatypa Bo34yxa, okpyxarloLero kopnyc npubopa +1...+50°C
ATMoOcdepHoe aasneHue 84...106,7 kMa
OTHOCUHTENbHas BNaxXHOCTb Bo3ayxa (nNpu Temnepartype +35°C) 30...80 %

10



3.YCTPOUCTBO UNPUHLUUN AENCTBUSA

3.1. MpuHuun peiicTBusa
3.1.1. B npouecce pabotsl TPM201 npon3BoanT ONpoC BXOAHOMO AATYMKa, BLIMUCHSS MO
MOJTY4YEHHBbIM JaHHbIM TEKYLLEE 3HAYEHNE N3MEPSAEMOI BENMYMHbI, 0TOOPAXAET ero Ha LMbPOBOM
VHAMKATOPe U BblOA@eT COOTBETCTBYIOLLME CUTHAMbl HA BbIXOAHOE YCTPOMCTRBO.
3.1.2. dyHkumoHanbHas cxema npubopa npueeneHa Ha puc. 1. Mpubop BkoYaeT B cebs:
— YHMBEPCaNbHbI BXOA, AJ11 MOAK/OYEHMS NMEPBUYHbIX NpeobpasoBaTteneii
(maTtymkoB);
— 6510k 06pPabOTKN AaHHbIX, NPeAHa3HaYeHHbI Ans uMbpoBon GunbTpaLmu,
KOPPEKLMM 1 PETYNIMPOBAHUS BXOAHOW BENNYMHBI;
— BbIXOLLHOE YCTpoWcTBO (BY), koTOpoe B 3aBUCMMOCTM OT Moaudukaumm nprubopa
MOXET ObITb KJIIOYEBOrO WAN aHANOroBOro TUNa;
— OBa uMdbpPOoBbIX MHAMKATOPA AJ151 OTOOPaKEHWS PErYIMPYEMOL BENNUMHBI U €€ YCTaBKM.
Nornyeckoe yctpoiicTBo (J1Y), BXxoasuiee B 6510k 06paboTky AaHHbIX, GOPMUPYET CUrHabl
yrpaBneHns BbIXOAHbIM YCTPOWNCTBOM B COOTBETCTBMM C 33[4aHHBIMU pexXvMMamu paboThbl.
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3.1.3. Bxog
Mporpammyipyembiin napametp «Tun gatduka» in.t (cn.k), Mpun. bB.

K nameputensHomy Bxogy npubopa MoryT OblTb NOAKMOYEHBI AATYMKM PA3HBbIX TUMOB. [Ans
n3mepeHus Temnepatyp MCMNOoJb3YyT TepMornpeobpasoBaTesin COMPOTUBNEHUS W
TepMoanekTpuyeckme npeobpasoBatenu (Tepmonapsl). Ons namepeHus Opyrux Guanyeckmx
napaMeTpoB MOTFyT OblTb WCMOMb30BaHbl [AATYMKM, OCHALLEHHbBIE HOPMUPYOLLMMN
npeobpa3oBaTeisiM1 3TUX NAPAMETPOB B YHNDULIMPOBAHHBLIE CUHAMbI MOCTOSTHHOro Toka 4...20 MA,
0...20 MA, 0...5 MA unun HanpsixeHust —50...50 mB 1 0...1 B. Oco6eHHOCTV NOAKNIIOYEHNS AAaTHNKOB
onucadsbl B n.5.3.3, cxembl — cM. [pun. B.

3.1.4. O6paboTka BXO4HOIo CUrHasna
CwurHan, nonyyeHHbIn ¢ gaTymka, npeobpasdyeTcs B UMdPOBOE 3HAYEHME U3MEPSIEMON
BENIMYMHBI (TEMMEPATYPbI, OABAEHUS, pacxoda U T.4).

3.1.4.1. MacwtabupoBaHue

Mporpammupyemble napametpsbl ([lpua. b):
— <HVDKHSS rPaHMLA avanasoHa namepeHns» in.L (Cn.l);
— «BEPXHSIS rpaHvLa avanasoHa namepenvs» in.H (CnH);
— «MOJIOXEHME AecaTu4Hon Todku» dP (dP).

Mpu pabote ¢ gaTyvkamu, GOPMUPYIOLLMMU Ha BbIXOAE YHUDULIMPOBAHHBIA CUrHaN Toka
AN HanpsixeHWs, MOXHO MPOW3BOJIbHO 33a4aBaTb AMana3oH uamepexus. Mpu namepeHun
aHaNoroBbIX CUrHaNOB NPUOOP OCYLLECTBASIET NMHENHOE Npeobpa3oBaHNe BXOLHOW BENUYWHBI
B peasnbHylo GU3MYECKYIO BENNYMHY B COOTBETCTBUM C 3a4aHHLIM AMANa30HOM U3MEPEHMSs.

13



3.1.4.2. BbiyncneHne kBaapaTtHOro KOpPHS

MporpammupyemMbiin napameTtp «Bblunciantens KBaapaTHOro KopHs» Sqr (59-). Ons
aKTMBM3aLMM BbIMUCANTENS NapaMeTp Sqr yCTaHOBUTb B 3HayeHue on, cM. [pun. b.

[Ons paboTbl ¢ gatuMkamu, yHUGUUMPOBAHHLIN BEIXOAHOW CUFHAN KOTOPLIX MPOMOPLMOHaNeH
KBagpaTy M3MepsieMoW BeNVYMHbBI, NCNOob3yeTcs YHKUMS BbIYUCNEHUS KBAOpaTHOrO KOPHS,
BKJIIOYAETCA MPOrpamMMHbIM MyTEM.

3Ha4yeHne KBaapaTHOro KOPHS M3MEPSEMON BEIMYMHBI, KOTOPOE NOAAeTCs Ha MHAMKATOP 1
Y, BbluncnseTcs no popmyne:

T=1, +‘/K (M, = N.), npu noGeIX cooTHOLWEHWAX M_n T,

raoe |-|H — 3apjaHHOEe Nnosb30BaTesieM HUXHee 3Ha4dYeHune rpaHuubl amana3oHa U3mMepeHud;
|_|B — 3afjaHHOe nosb3oBaTesieM BepxHee 3Ha4dYeHue rpaHuubl anana3oHa U3MepeHUs;
1
X

— 3HayeHue curHana c Aarymka B OTHOCUTENbHbIX eanHuuax avanasona 0...1,000.
3.1.4.3. Koppekuuss uamepeHuii

Mporpammupyemble napametpsbl (Mpua. b)
— «cOBur xapaktepuctuku» SH (5H);
— «Hak/oH xapaktepuctuku» KU (ML).

3.1.4.3.1. Ana ycTpaHeHns1 Ha4yaNbHOW MOrpeLHOCTN Npeobpa3oBaHnsi BXOOAHOIO curHana u
NOrpeLwHoCcT, BHOCMMOM COeAMHUTENbHBIMU MPOBOAAMUN, U3MEPEHHOE NMPUOOPOM 3HayveHue
MOoXeT bbITb 0TKOppekTupoBaHo. B TPM201 ecTb ABa Tvna koppekumm, NO3BONSIOLLMX OCYLLECTBASTD
COBUI WV HaKJIOH XapakTEPUCTUKN Ha 330aHHYIO BENHUHY.

14



T,°C) T,°C §
L y; 3 /
100 F / 100 /
6e3 KoppekLun / | Ge3 Koppexum /
8 g 8| |/
60 // 60 | //
o 10 i / C KoppeKLveit I /, C KOppeKuvent
= r / 4 r
] L, T=T,,*3 L/ T=T 0
Il y/
wl 20/ 20t
/ 1 1 1 1 1 1 1 1 1 1 1 . ) 1 1 1 1 1 1 1 1 1 1 1 .
7 20 40 60 80 100 Ton °c 0 20 40 60 80 100 T oo °c
(71,3) (Rzems OM) (50) (71,3)  (Rycms OM)
Puc. 2 Puc. 3

3.1.4.3.2. ina komneHcauum norpewHocten AR = R — R ..\,

BHOCWUMBbIX COMPOTMBIEHNEM

NOABOASALLWIX NPOBOAOB R, K K&XIOMY N3MEPEHHOMY 3HadeHuio napametpa 7, npubaBnseTcs

3a1aHHOE MOJIb30BaTENEM 3HaYeHMe §. Ha puc. 2 npuBeaeH NpyMep CABUra XapakTepuUcTukn ans
natymka TCM(Cu50).

3.1.4.3.3. ina koMneHcaumm norpeLHoCTen AaT4MKOB NPuW OTKAOHEHUM 3HadeHna W, oT

HOMWHANBLHOTO KaxA0e M3MepeHHoe 3HayeHue napameTpa 7, YMHOXAeTCs Ha 3afaHHbIl

nonb3oBatenemM nonpaBoYHbIn KoadobuumeHT o. KoadodbuumeHT 3apaeTca B npepenax oT
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0,500 po 2,000. Ha puc. 3 npuBeOEH NMPUMEP U3MEHEHUS HaK/IOHA XapakTEPUCTUKU ONS

pnatynka TCM(Cu50).
3.1.4.4. Unpposas ¢unbTpaums namepeHui

lMporpammupyemsle napametpsl (Mlpua. B)
— «nonoca ungpoeoro eunstpa» Fb (Fb);

— «MOCTOSIHHAsA BPEeMeHU LmdpoBoro ¢punstpa» inF (CnF).

3.1.4.4.1. Ana yny4weHns aKcniyaTauMOHHbIX Ka4eCTB BXOLHOro curHana B npubope

ncnonbadyeTtcs undpoBon GunbTp, NO3BOASIOLLNA YMEHb-
WNTb BAUSIHWE Cy4alHbIX MOMEX Ha U3MepeHue
KOHTPONIMPYEMOW BENNYMHBI.

3.1.4.4.2. Nonoca ungpposoro ¢puibTpa NO3BONSET
3aLMTUTb USMEPUTESBbHbBIN TPAKT OT €AVHUYHBIX MOMEX U
3ajaeTcs B eguHuuax namepsieMoi BenunyuHbl. Ecnu
n3MepeHHoe 3HadeHve T, OT/M4aeTcs OT npenblayLiero
T, , Ha Benn4mHy, 60nblLyI0, 4eM 3Ha4eHne napameTpa F,
TO Npubop NprcBavMBaeT emy 3HadeHue pasHoe T, + F,
(puc. 4). Takum 06pa3oM xapakTepucTrKa CriaxmnBaeTcs.

Kak BugHO 13 puc. 4, mManasi wMpuHa nonochl
dunbTpa NPMBOAUT K 3aMedJieHnio peakuuun npubopa
Ha ObICTPOE M3MEeHeHue BXOOHOW Benn4uHbl. Moatomy
npu HU3KOM YPOBHE MoMex unu npu pabote ¢ GbiCTpoO-
MEHSIOLLIMMUCS NpOoLLeccaMn PEKOMEHYETCS YBENNYUTb
3HaYeHne napameTpa UM OTKIIOHYUTL AENCTBUE MOJIOChHI
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dunbTpa, yctaHosms B napametpe Fb
3HadveHue 0. MNpun paboTe B ycnoBusx
CWUJIbHBIX MOMEX 151 YCTPaHEeHUS UX BNN-
AHMA Ha paboTy npubopa Heobxooumo
YMEHbLUMTbL 3HAYeHne napameTpa.
3.1.4.4.3. Undposoin dunbtp
yCTpaHsieT LWyMOBblE COCTaBnsowme
curHana, ocyliecTBnas ero
3KCMOHEHUMaNnbHOe  CranaxmBaHue.
OCHOBHOWXapaKTePUCTUKOM 3KCMOHEHLN-
anbHoro ¢unbTpa aBnfeTcs T, —
MocTosIHHasi BpPeMeHU LN@dPOBOro
¢unbTpa, napameTp inF - nHTepsan, B

T, %
[

0637,

I (ckavok Temnepatypsl, T, = 0 c)

1,= 1¢
|

<.
N,

i / 11 (crnaxeHHbiii curhan, t, = 3 ¢)

Puc. 5

TeueHue KOToporo curHan gocturaet 0,63 oT 3HadveHus kaxporo nameperus 7, (puc. 5).

YMeHbLUEHVE 3HA4EHUs T, NPMBOANT K Gosnee GbICTPOM peakLmm Nprdopa Ha ckaukooGpasHble
U3MEpEHUsi TeMNepaTypbl, HO CHUXAET ero NOMEXO3aLUMLLEHHOCTb. YBEYEeHNe T, MOBbILLAET
MHEPLMOHHOCTb Npubopa, LWyMbl MPU 3TOM 3HAYUTENIbHO MOAABIIEHbI.

3.1.5. Jlornyeckoe ycTpouicTBO

JNlornyeckoe yctpoiicteo (J1Y¥), moxeT paboTaTb B OQHOM M3 PEXMMOB:
- ABYXMO3UNLMOHHOIO perynmposaHnsa — Ansa knwodyesoro BY

- MN-perynartopa

— Aans aHanorosoro BY

- perucTtpartopa

17



3.1.5.1. lMpnbopsbl C KNOHEBLIM BbIXOLOM

ﬂporpaMMMpyeMble napameTpbl:
"ycTtaBka komnapartopa” SP (9P);
— "3HauyeHuns ructepesnca gnaa komnapatopa” HYS (HY9);
— "Tun noruku komnapartopa” CmP (LaP);
— "BpeMsa 3anepxku BkaoveHus don (don) n BoiknoveHus” doF (doF);
— "MUHMMAarNbHOE BpeMs yaepxaHus Bbixoda J1Y B 3amkHyTOoM ton (Ean) n
pasomkHyToM toF (EoF) cocTosHuax".

3.1.5.1.1. Y paboTaeT B pexnmMe ABYXNO3NLNOHHOIO PErYNIMPOBaHUS, €C/IN BbIXOAHOE
YCTPOWCTBO KJIIOYEBOrO Tuna: 3JeKTPOMarHMTHOE pene, TPaH3MCTOpHas onTtonapa,
ONTOCUMUCTOP.

Mpwn paboTe B pexnme ABYXNO3ULVNOHHOIO perynuposaHus J1Y pabotaeTt no ogHoOMy 13
npeacTaB/iieHHbIX Ha puc. 6 TUNOB NOrMKM:

- Tnn norukn 1 (o6paTHOe ynpaBieHUe) NpUMEHSeTCs ANs ynpaBrieHus paboToi
HarpeBaTtens (Hanpumep, TOHa) nau curHanm3aumm O TOM, YTO 3HAYeHWEe TeKyLlero
nameperHna T, MeHblle yCTaBKM Tycr [Mpwn 9TOM BbIXOQHOE YCTPOMCTBO, MOAKIIOYEHHOE K J1Y,
nepBoHaYanbHO BKAOYaeTCa nNpu 3HaveHuax T, < T - HYS, Boikniouaetca npu 7. > TyCT
+HYS nBHOBb BKNtowaetcanpu 7. < TyCT HYS, OCyLLI,eCTBJ'IFIFI TeM caMblM ABYXMO3ULMOHHOE
perynnpoBaHue no ycTaBke TyCT c ructepesucom *HYS.

- TUM NOTUKK 2 (MPSIMOE YNpaBieHME) MPUMEHSETCS ANS ynpaBieHns paboTon oxnagmtens
(Hanpumep, BEHTUNSTOPA) UAN CUTHANM3aLMn O NPEBBILEHUN 3HaYeHNs ycTaBkn. Mpu aTom

18



BbIXOAHOE YCTPOMCTBO MEepBOHAa4YanbHO BKlO4a-
etca npu 3HaveHuax T, > TyCT + HYS,
Bbikoyaetca npu T, < TYCT - HYS.

- Tvn noruku 3 (M-obpasHasn) npumeHsieTcs
019 CUrHanu3auum O TOM, 4YTO KOHTpoJsmMpyemas
BE/IMYMHA HaxXOAUTCH B 3a4aHHOM AmanasoHe.
Mpn 3TOM BbIXOOAHOE YCTPOWCTBO BK/OYAETCS
npn T, - HYS < T < T+t HYS.

- T1n norukn 4 (U-oBpasHasl) npumeHsieTcs
O curHanua3auum o TOM, YTO KOHTponupyemasi
BENMYMHA HAXOAWUTCH BHE 334aHHOro AnanasoHa.
Mpu 3TOM BbIXOAHOE YCTPOWCTBO BKJIOHAETCS Npu
T, <T. -HYSuT_ > T, * HYS.

Tek ycT

3agaHue ycTaBkm (Tym) n ructepesuca (HYS)

NpPoOM3BOANTCS Ha3HaAYeHMEeM NapaMeTpoB pery-
nuposaHus npubopa.
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CocTosHue Bbixofa

Komnaparopa

BKJI.

BbIKI1.

BKJI.

BbIKII.

BKJI.

BbIKJI.

BKII.

BbIKJ1.

HYS,

T
HYS

HYS

HYS

HYS

HYS

HYS

HYS

Puc.

TyCT

6

2)

3)
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T.°C

Tyer+ HYS

Tyer

Tyer-HYS

CocTosmue
pene

BKN.

BbIKJ1.

U 1, t<tebikn.
o dctonn.
N\ |
—" 1
D \
1 1
1 H
1 |
1 1
| 1
| 1
i 1
1 H
1
| AT h
H oo !
1 [ H
; F B N H
! T
R '
' ' . ! '
1 1 i H H 1
o H
1 1
1 ! !
: P ; |
! U tcten ! t
e
1. ton. | 1 tewn. )
'3anepxxa’ 3apepxka’
scnigachus sxnioseHun
Puc. 7
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3.1.5.1.2. Ana Ny, paboTaloLliero B
pexumMe ABYXNO3ULMOHHOTO perynm-
poOBaHus, MOXeT OblTb 3a4aHO BPEMS
3a/lepXKn BKIOYEHUS U Bpems
3a4EPXKN BbIK/IOYEHUS (puc. 7).



3.1.5.1.3. Ona JIY moxeT 6biTb
3a[aHO0 MMHWManbHOE BpPEMS yaepxa-
HUWS BbIXO4A B 3aMKHYTOM 1 PA30MKHYTOM
cocTosHuax. J1IY mMoxeT yaepxmsaTb
BbIXOZ, B COOTBETCTBYIOLLEM COCTOSHUN
B T€4EeHMe 3a4aHHOro B BPEMEHU, Aaxe
ecnn no iornke paboTbl yCTPOMCTBA CpaB-
HeHus TpebyeTcs nepekioyeHne (puc. 8).

CocrosHue
pene

BK.

BbIK.

CocrosHune
pene

BKJ1.

BbIKJI.
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Bes yueta 3aaepxku
nepeknioyeHns

A

t

C y4eToM 3aAepX K
nepeknioYyeHns

tabik.

takn

MUH. Bpema
BbIKTIONEHIA

MVH. Bpems
BKPIOuEHUS!

Puc. 8
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3.1.5.2. lNpubopbl ¢ aHanIo0roBbiM BbIXOAOM

MporpammunpyemMble napamMeTpbl:

- "pexumM pabotel LAMN" dAC (dRL);

— "HUXHSS rpaHvLa BbIXOAHOro auanasoHa peructpauuu” An.L (An.l).

— "BEpPXHSAS rpaHuua BbIXOAHOro AuanasoHa peructpaumun™ An.H (An.H).
3.1.5.2.1. B pexxume I1-perynaropa Tekyluiee 3HayeHve T, CpaBHMBAETCH C YCTABKOW TyCT
1 BblAAET CUrHasl, NPONOPUMOHASbHBINA OTKNOHEHMO T, OT TyCT B 30He, OnpeaensieMon noaocomn
NPONOPUNOHANIbHOCTU.

B 3aBUCMMOCTY OT 06bEKTA, KOTOPLIM Mbl YNIPABAsSeM, 3342€TCS TUMN YNpaBieHus (NpsMoe
OJ1s OXNaxpaeHus n obpaTHoe OJis HarpeBaHus), puc. 9.

MporpamMmmMupyemMble napameTpbl:
- "nonoca nponopumoHansHocTn” XP (oP);
- "tun ynpasnexus” CtL (LEL).

3.1.5.2.2. Mpwu paboTe B pexume peructparopa (dAC = Pv). JIY cpaBHMBAET BXOOHYIO
BEJINYMHY C 3a4aHHbIMW 3HAYEHWSIMW U BblOAeT Ha COOTBETCTBYIOLLEE BbIXOOHOE YCTPOMCTBO
aHanoroBbI CUrHan B BUAe Toka 4...20 MA, KOTOPbIi MOXHO NOAaBaTb HA CAMOMNUCELL UV APYroe
perncTpupyoLLee ycTponctao. MpuHumn GopMmnpoBaHmns Toka permcrTpaummn nokasaH Ha puc.10.
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2Xp 2Xp
I makc. Imakc.
IMuH.
Imun.
T-Xp Tyer T+Xp Ti T-Xp Tyer T+Xp Ti
a)obpaTtHoe ynpasneHne 6)npsiMoe ynpaBneHne
Puc. 9
Tok
peructpauum perucTpaumn
Inax, = 20 MA Inax. = 20 MA
12 A 12 A
I, = 4 MA Inin, = 4 MA
HAXHII BEPXHHiA WUameHeHne BEPXHHiA HIKHIUI WUameHenne
perncrbagm | AvanEson perverpaumn_| PO L3NS Tre perncroaum |, Avanason pervcrpaumn | peiC L SHAYEHMS Troq
AL AH AH AnL
a)An.L<An.H 6)An.L>An.H
Puc. 10
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3.1.5.8. 4uctaHunoHHOEe yrnpaBieHne perynsiropom

TPM201 nmeeT GyHKUMIO yNpaBAeHUs ABYXNO3ULMOHHbLIM unun [1-perynsaTopom ¢ KoMnbloTepa
yepes nHTepodenc RS-485. B 3ToM cinydyae nosnb3oBaTeslb UMEET BO3MOXHOCTb CAMOCTOSTENIbHO
3apaBatb TPeOYEMbIVi BLIXOAHOW CUMHAN pPerynsitopa.

[Ana npubopa ¢ KYEBBIMU BbIXOAAMMW YNPABAEHUE OBYXMO3ULNOHHBIM PErYISTOPOM
OCYLLECTBAETCS C Y4ETOM CYLLLECTBYIOLLMX BPEMEHHBIX 3aaepxek (cMm. n. 3.1.5.1.2, n. 3.1.5.1.3).

3.1.6. BbixogHoe yCTPOMCTBO

BbixogHoe ycTponctBo (BY) npeaHasHadyeHO Ans nmepefayuv ynpaBAsioWero curHana Ha
VCMOJHUTENIbHBIE MEXaHM3Mbl, MO0 Ans nepefayn AaHHbIX HA PErUCTPUPYIOLLEE YCTPOMCTBO.

3.1.6.1. KnioyeBoe BY — anekTpoOMarHUTHOE pese, TPaH3MCTOpHas ontonapa, ONnTOCUMMUC-
TOp — UCMoNb3yeTcs 4SS YrpaBieHns (BKJIOYEHUS/BLIKIIOYEHNS) HArpy3ko nnbo Henocpen-
CTBEHHO, NIMB0 Yepe3 6osiee MOLUHbIE YNPaBNSOWME 3NIEMEHTHI, TAaKNE KakK nyckatenu, Teepno-
TeNbHbIE pene, TUPUCTOPbI UAN CUMUCTOPbI.

3.1.6.2. BY aHanorosoro tuna B npubope TPM201 — 3710 10-pasdpsigHbiii undpoaHanorosbii
npeobpasoBaTenib, KOTOPLIN GOpMUPYET TOKOBYIO NeTno 4...20 MA Ha aKTUMBHOW Harpyske
0...1000 Om u, kak npaBwuNO, UCNONb3YETCA AN YNPaBAEHUS 3NEKTPOHHLIMU PerynsTtopamu
MOLLHOCTU U PErncTpmpyiowmMmn yCTPONCTBaMMU.

3.1.6.3. OcoB6eHHOCTU NOAKIIIOYEHNS U UCTONb30BaHNUS BbIXOAHbLIX YCTPOWCTB NPUBEAEHbI B
n.5.3.2.
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3.2. YcTpoiicTBo npubopa
3.2.1. KoHcTpykuns
3.2.1.1. Mprbop KOHCTPYKTUBHO BLIMOJIHEH B MJIACTMACCOBOM KOPMyce, NpeaHa3Ha4eHHOM
0191 LUMTOBOMO UIM HACTEHHOI O KPEMeHMs. SCKM3bl KOPMYCOB C rabapuTHbIMU U YCTAHOBOYHBLIMU
pasmepamun NpuBEAEHbI B rpui. A.
3.2.1.2. Bce anemeHTbl npubopa pa3meLLeHbl Ha ABYX NeYaTHbIX nnatax. Ha niuesoi naHenu
pacrnosioXeHbl knaBmaTtypa yrnpasneHus npnbopom, undpoBOi MHAMKATOP U CBETOAMOAbI, Ha
3aHen - CUNoBas N U3MEPUTENIbHAsS 4acTu, a TakkKe MPUCOEeAVHUTENbHBIN KINEMMHUK.
3.2.1.3. ns yctaHOBKM Nprbopa B LWMT B KOMIIEKTE MPUIAraloTCs KPENEXHbIE 3NIEMEHTHI.
3.2.1.4. KneMMHUK ONnsi NOACOEANHEHNS BHELIHUX CBSA3EN (0AaTY4MKOB, BbIXOOHbLIX LENen n
nUTaHust) y NnpubopoB LMTOBOrO KPEMeHUs HaxXoaAUTCS Ha 3ajHeln cTeHke. B npmnbopax HacTeH-
HOrO KpenieHus KNEMMHUK PACMONOXEH MOA BEPXHEN KPbILLKONW. B 0TBEPCTUSAX NOABOAA BHELLIHMX
CBSI3€ll YCTAHOB/EHblI PE3VMHOBbLIE YMIOTHUTENN.
3.2.2. UHgukauuns n ynpaBriieHne
3.2.2.1. Ha puc. 11, a npyBefeH BHeLWHWI BUA NWLEBOM NaHenn npubopa TPM201 gns
KopnycoB HacTeHHoro (H) u wwurtosoro (LLL1) kpennenwns, a Ha puc. 11, 6 — wuTosoro (LL2).
3.2.2.2. Ha nnueBor naHenn pacnosnioXeHbl CleayloLme 31EMEHTbI YNPaBAEHUSA U MHONKALNN.
BepxHuit undppoBoOn MHAUKATOP KPACHOro LIBETA OTOOpaxaeT:
— Tekylee 3Ha4YeHne N3MepsemMoln BEUNYMHbI,
— MpyY NPOrpaMMMpPOBaHUM Ha3BaHME MapamMeTpa,
- B MEHIO Hagnuck "AEnL.
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HuxHuun undpposoin MHaUKaTop 3esieHOro useta
oTobpaxaer:

— 3HayeHue YCTaBKW,
— NPV NPOrpamMMMpPOBaHMKM 3HAYEHVE NapameTpa,
— B MEHIO HasBaHue rpynnbl napameTpoB.
CeeyeHrie CBeTOAUO[O0B 03HAYaEeT:
"RS" - 3acBeuymBaeTcs Ha 1 C B MOMEHT nepegayu
[aHHbIX KOMMbIOTEPY;
"K"™ — BK/IIOYEHO BbIXOAHOE YCTPOWCTBO.
3.2.2.3. KHonku, Haxoaswmecs Ha nepeaHen naHenu
npubopa, UMelT crepyiolee HasdHayvyeHue:

— ONS YBENUYEHUS 3HAYEeHUs
nporpaMMmnpyemMoro napamerpa;
— ONS YMEeHbLUEHUS 3Ha4YeHus
NpPoOrpaMMmupyemMoro napameTpa;

- ONS BXOA4A B MEHI0 NMporpamMmmupoBaHus
VNV 40§ nepexofa K cneayowemy napamertpy.
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[Ons Bxoga B cneumanbHble pexumbl paboTel npubopa MCNonb3yTcs KOMOUHaUMM

KHOMOK:

— | nPor.

nonyyaem mnsobpaxeHune

5]

— Anga nepexoga K yCtTaHOBKE KOAOB O0CTyNa, Ha nHankatope

PRES]

- + — ona otobpaxeHus U pefakTMpoBaHUs APOOHOM 4acTu 3HAYeHUs

nporpaMmMupyemMoro napameTpa;

- + — ONS BO3BpaTa B pexum oTtobpaxeHus u penakTupoBaHUs Lenoi
4acTu 3HayeHusa NporpamMmMMpyemMoro napameTpa.
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4. MEPbIBE3SONACHOCTHU

4.1. Mo cnocoby 3awmTbl OT MOPAXEHUS 3NIEKTPUYECKMM TOKOM npnbop COOTBETCTBYET
knaccy 0 no FOCT 12.2.007.0-75.

4.2. Mpun akcnnyataumm, TEXHUYECKOM 0OCNY>XUBaHUM 1 NMOBEPKE Heobxoanmo cobnioaatb
TpeboBaHuns MOCT 12.3.019-80, "MpaBun akcnniyaTaumu 31eKTPOYCTaHOBOK MoTpebutenein” u
"MpaBun oxpaHbl TPpyda Npu 3KCrlyatauumn 35eKTPOyCTaHOBOK noTpebuteneii”.

4.3. Ha oTKpbITbIX KOHTaKTax kneMMHuka npubopa npu akcrniyatauuu npucyTcTByeT
HanpsbkeHne BennyuHoi oo 250 B, onacHoe Ofisi 4enoBeYeckom Xn3Hu. Jliobble noaktoYeHns K
npubopy 1 paboTbl MO ero TEXHUYECKOMY 06CTYXNBAHMIO MPOU3BOANTb TOMBKO MPU OTKJIIOYEHHOM
nutTaHny npubopa M UCHONHUTENbHLIX MEXaHU3MOB.

4.4, He ponyckaeTcs nonagaHve BiarM Ha KOHTaKTbl BbIXOOHOIO pa3bemMa U BHYTPEHHME
3N1eKTpo3neMeHTbl npubopa. 3anpeliaeTca ucnosib3oBaHe nNpubopa B arpecCUBHbBIX cpenax C
COAEepXXaHMeM B aTMocdhepe KUCNOT, LWENoYen, macen n T. .

4.5. MMopknoyeHre, perynvpoBka 1 TexobcnyxmBaHme npubopa A0MKHbI NMPOU3BOANTLCS
TOJIbKO KBaNM@UUUPOBAHHBIMU CneunanncTtaMmm, U3y4mBlLIMMKN HACTOsILWLEEe PYKOBOACTBO MO
aKcnayaTauum.
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5. MOHTAX NMPUBOPA HA OBbEKTE UMOATOTOBKA KPABOTE

5.1. MoHTax npubopa

5.1.1. NoaroToBUTb Ha LWMTE yNpaBneHns MecTo Ans -
(]

YyCTaHOBKM npubopa B COOTBETCTBUM C rpul. A.

5.1.2. YcTtaHOBUTb NpUBOpP Ha LWMTE ynpaBfieHus,
MCNoNb3ysa AN ero KpernyjieHUsi MOHTaXHble 3N1eMEHTHI,
BXOASILUME B KOMIMJIEKT NOCTaBkM nNpubopa.

YcraHoBka npn6opoB HAaCTeHHOIro KpernieHus

1. 3akpenuTb KPOHLWTENH Tpems BMHTamMu M4 Ha
NOBEPXHOCTU, NpeaHa3Ha4eHHOW Af1s yCTaHoBKM npubopa
(cm. npun. A v puc. 12, a).

npmmeanue. BuHTbI ansa KpenneHnsa KpOHLLITeI;IHa He BXoaAaT B
KOMMNEKT MNOCTaBKWU.

2. 3auenuTb KpenexHblil Yronok Ha 3afdHei CTeHke
nprbopa 3a BEPXHIO KPOMKY KPOHLUTEHa (puc. 12, 6).

3. Mpukpenutb NpUBOP K KPOHLITENHY BUHTOM M4 X 35
13 KOMMneKTa noctasku (puc. 12, B).

YcraHoBKka npuGOPOB LUTOBOro KpensaeHus

1.BcTtaBuTh NprbOop B CNeunanbHO NoAroTOBAEHHOE
OTBEPCTUE Ha NMLEBOWN NaHenu wuta (c™m. npua. A v
puc. 13, a).

2. BctaButb dumKCaToOpbl N3 KOMMIEKTa NOCTaBku B
0OTBEPCTUS HA BOKOBBIX CTeHKax npubopa (puc. 13, 6).
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3. C ycunmem 3aBepHYTb BUHTH M4 x 35 B
OTBEPCTUSAX Kaxpaoro dukcatopa Tak, 4Tobbl npubop
Oblf1 NJIOTHO MPMXaT K JINLEBOI NaHenu wura.

5.2. MoHTax BHELIHNX cBa3ei

5.2.1. OOwme TpebGoBaHusa

MoprotoButb kabenun Ans coeguHeHus npubopa c
[0aTtyukamu, WCMOJIHUTENbHBIMU  MEXaHu3mMamum U
BHELLUHUMU YCTPOMCTBaMM, & TAKXKE C UCTOYHUKOM NMUTAHUS
220B 500y Ans ob6ecnedyeHns HAAEXHOCTU 3NIEKTPUYECKNX
COEAMHEHNN PEKOMEHAYeTCs UCMNonb30oBaTb kabenu c
MeOHbIMU MHOTOMPOBOIOYHBLIMU XUJIAMU, KOHLLbI KOTOPbIX
nepes MoAKIlOYEHWEM crienyeT TLWATeNbHO 3a4NCTUTh U
06nyanTb. 3a4nCTKy X1 kabene Heo6Xxo0AMMO BbIMONHATL
C TakuM pacyeToMm, 4ToObl MX OroJIEHHbIE KOHLbl MOCe
NoAKoYeHnss K Npubopy He BbICTYNanu 3a npepesnsb
KneMmHuka. CeyveHme xun kabenei He [OJIXKHO NPEBbILLATbL
1 Mm2,

5.2.2. Yka3aHuss N0 MOHTaxy AJiI1 YyMEHbLUEeHUS
3/1eKTPOMAarHUTHbIX NMOMexX

5.2.2.1. Mpwn Npoknagke CUrHanbHbIX JVHWA, B TOM YUCAE JIMHUNA

Puc. 13

“npubop — patyuk”’, mx

ANVHY cnepyeT no BO3MOXHOCTW YMEHbLIATb U BbIAENATb UX B CAMOCTOSATENbHYIO Tpaccy (nnmn
HECKOJIbKO Tpacc), pacnonaras ee (U ux) oTAENbHO OT CUJIOBLIX kabenel, a Takke oT kabenen,

CO34aWmMxX BbICOKOYACTOTHbIE N UMMYJIbCHbIE MOMEXN.
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5.2.2.2. Ob6ecneunTb HaEXHOE 3KPAHMPOBAHME CUrHasbHBIX IMHUA. B kauecTBe akpaHoOB
MOryT ObITb MCMONBb30BaHbI Kak creuunasnbHblie Kabenu ¢ 3KpPaHWPYLWMMN OnneTkaMm, Tak u
3a3eMJIEHHbIE CTaslbHble TPYObl MOAXOASALErO AnaMeTpa. DKpaHbl kabenel cneayet NOAKIOYAUTD
K 323eMJIEHHOMY KOHTaKTy B LUUTE yNpaBieHus.

Pabounii cnaih TepMmonapbl O0SXEH OblTb 3JIEKTPUYECKM U30JIMPOBAH OT BHELUHEro
o6opynosaHus!

5.2.2.3. Mpubop cnenyeT ycTaHaBnMBaTb B META/NIMYECKOM LWiKady, BHYTPU KOTOPOro He
OOMKHO OblTb YCTAHOBNEHO HWKAKOro CUI0BOro obopynoBaHusa. Kopnyc wkada [omkeH 6blTb
3a3eMJsieH.

5.2.3. Yka3zaHusi Mo MOHTaxy AJiI1 YMEHbLUEHUsI TIOMeX, BO3HUKAIOLMNX B NMUATAaIOLL e
cetn

5.2.3.1. NogknioyeHne npnbopa cnemyeTt Npon3BoanTb k ceTeBoMy dunaepy 220 B 50 Mu, He
CBSI3aHHOMY C MUTAaHMEM MOLLHOIO CUJI0BOro 060pya0BaHuUs. Bo BHELLHEN LIenn pekoMeHayeTCs
YCTaHOBUWTb BbIKJIIOYATENb NMUTAHWUS, 0BECNeYnBatoLLMI OTKIIIOYEHE NPMbopa OT CETU U MNaBkue
npenoxpaHutTenu Ha Tok 0,5 A.

5.2.3.2. MNpun MOHTaxe CUCTEMBI, B KOTOPO paboTaeT npubop, cneayeT yumTeliBaTh Npasuna
opraHnsauum 3d@PEKTUBHOIO 3a3eMIIEHUS:

— BCe 3a3emisiolmMe NMHUKM NpokiagpiBatb NO cxeme “3Be3na”, npu 9ToM Heobxoaumo
06ecneyunTb XOPOoLUMI KOHTAKT C 3a3eMJISEMbIM 3JIEMEHTOM;

— 3a3emJIsioLLmMe LENU AOMKHbI ObiTb BbINOMHEHBI KAK MOXHO 60J1ee TONCTbIMY MPOBOAAMM.

5.2.3.3. PekomeHayeTcs ycTaHaBnnBaTb GUIbTPbI CETEBLIX MOMEX B IMHUSX NMUTaHKS npubopa.

5.2.3.4. PekomeHayeTCca ycTaHaBAMBaTb MCKporacsawme GunbTpbl B MHUSX KOMMYyTauuun
CUNIoBOro 060pPyaAOBaHMUS.
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Tabnuua 4

Tun paTtynka AnvHa nuHum Conpotnenenme NcnonHeHve nuHum
JINHUN
Tepmonpeobpa3oBaTesib TpexnpoBogHas,
CONpoOTUBNEHUSA He 6onee 100 m He 6onee 15,0 OM | npoBoga paBHOM ONVHBI
1N ceyeHus
TepMOaneKkTpoaHbI
Tepmonapa He 6onee 20 m He 6onee 100 Om kabenb

(KOMMNEHCAUVOHHBbIN)

YHUPUUMPOBAHHbIN

CUrHan NoCTOSAHHOrO He 6onee 100 m He 6onee 100 Om [ByxnpoBoaHas
TOKa

YHUOULUNPOBaHHBIN

CUrHan nocTostHHOro He 6osiee 100 m He 6onee 5,0 Om JlByxnpoBogHas
HanpsiXeHUs

5.3. NoaknioyeHue npudopa
5.3.1. O6wme ykasaHus
5.3.1.1.NopknioyeHne npubopa k CeTU MMTAHUS U UCMOSTHUTENIbHBIM YCTPOCTBAM yNpaB/ieHus

NnPOW3BOANTCA MO CXemMaM, NMpuUBEAEHHbIM B rnpusa. B, cobniopas M3N0XEHHYIO HUXe
nocnenoBaTefibHOCTb OENCTBUN:

1) npon3BeCcTn nogknyeHne np|/|6opa K UCNOJIHUTEJNIbHbIM MeXaHn3MaM 1N BHELLIHUM
yCTpOI7|CTBaM, a TakKXe K UCTOYHUKY NUTaHUA,
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2) NoaKNIUUTbL IMHUM CBS3WN “Npubop — Aatymku’ K NepBUYHBIM NpeobpasoBaTensam,;

3) noakNuMTh NMMHUK CBSI3M “Npmbop — fatyvku” K Bxogam npubopa.

5.3.1.2. Cxembl NOOKNIIOYEHNS AATYMKOB Y UCMOJSIHUTENBHBIX YCTPOMCTB K Nprbopam pasnnyHbIX
MoanduKauuin npuBeneHbl B rnpusa. B. MNapameTpbl IMHUM cOoeavHeHns npubopa C AaTYNKOM
npueeneHbl B 1abn.4.

BHMMAHMUE!

1. KnemmMHble coenmHnTenu npubopa, npeaHa3HayeHHbIe As NOAKTIOYEHUST CETU NUTAHUS 1
BHELLUHEro cuioBoro o6opyaoBaHus, pacCcyMTaHbl Ha MakcumanbHoe HanpsixeHve 250 B. Bo
n3bexaHne aNeKTpu4eckoro npobos unn nepexkpbiTUa U3oNAUUK MOAKIOYEHNE K KOHTakTam
nprubopa MCTOYHUKOB HanpsiXeHus Bbille yka3aHHOro 3anpellaetcsl. Hanpumep, npu pabote B
cocTaBe TpexdasHoii cetn 380/220 B HegonycTMMO NOAKOYEHME K COOTBETCTBYIOLLIMM KOHTaKTam
13 rpynnbl 1...8 pasdHbix a3 HANPSHKEHUST MUTAHNUS.

2. ina 3awmTbl BXOOHBIX Lienei npubopa oT BO3MOXHOrO npobos 3apsaammn ctaTu4eckoro
3/1EKTPUYECTBA HAKOMJIIEHHOMO Ha JIMHUSX CBSA3W “npubop — pgatyuvk” nepepn nOAKIOYEHUEM K
KINEMMHUKY Nprbopa MX Xunbl cnegyeT Ha 1...2 ¢ CoeanHUTb C BUHTOM 3a3eMJIeHUs LumTa.

5.3.2. lNoaknio4yeHne BHEUWIHNX YyCTPOWCTB ynpaBJieHUs

Llenn BbIXOOHbLIX 3/1EMEHTOB, Kak KOY4eBbIX, Tak W aHasoroBblX, UMEIOT rasibBaHN4eCKyIO
M30n5UMI0 OT CxeMbl Npubopa. NcknioyeHne coctaBnsieT Bbixod, «T» ONia ynpaBneHus BHELUHUM
TBEpPAOTENbHBIM pene. B 3ToM cnyyae ranbBaHWYecKylo msonsaumio obecnedmsaetr camo
TBEPOOTENIbHOE perne.

5.3.2.1. MNogknoyerHve Harpy3kun k BY tuna «tpaHauncTtopHasi ontonapa» («K»)

TpaH3ncTopHasa onTtonapa NPUMEHSETCH, Kak NpasBuio, Oas ynpasneHUs HU3KOBOJIbTHbIM
3N1eKTPOMarHUTHBIM Uy TBepaoTenbHbiM pene (Ao 50 B nocT. Toka).
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o

R2

C1

Puc. 15

T

P1 I:EZ VD1
——o +U

0.1x6308

Ha puc.14 npueeneHa cxema noaknoyeHns ans BY1.
Bo nsbexaHuns BbIxoga M3 CTPOs TpaH3ucTopa u3-3a

60/1bLLOr0 TOKa CaMONHAYKUMW, apaniesibHo 06MOoTKe pene
yctaHoBute gmop VD1, paccyuTaHHbIh HA TOK 1 A n
HanpsbkeHne 100 B.

n 5.3.2.2. TlogknwoyeHne Harpy3km k BY Ttuna

«cuMmMcTopHas onrtonapa» («C»)

daza

47...680m

——o dasa

R2
47..680m
C1

T 0.1x6308

Kys2

Ruarp.

OnToCMMUCTOP BKJIKOYAETCH B LEMb ynpas-
JIEHNS MOLLIHOFO CMMMCTOpPA 4epes3 OrpaHunymnBsa-
owmii pesuctop R1 (ans BY1 cm. puc. 15). 3Ha-
YeHne COMPOTUBIIEHMA pe3ucTopa onpenenser
BE/INYMHA TOKa yrNpasBieHns CUMUCTOPaA.

OnNTOCMMUCTOP MOXET TakXe ynpasnaTb na-
POW BCTPEYHO-NapasnienbHO BKIIIOYEHHbIX TUPUC-
TopoB VS1 n VS2 (ana BY1 cm. puc. 16). Ona
npenoTBpaLleHns Npobos TMPUCTOPOB U3-3a Bbl-
COKOBOJIbTHBIX CKa4KOB HanpsXeHus B CETU K 1X
BbIBOAAM PEKOMEHAYETCH MOAKMoYaTb GpUibTpy-
owyto RC uenoyky (R2C1).

5.3.2.3. lNogkno4erHne Harpysku kK BY tuna
«LAl1 4...20 MA» («U1»)

Ana pa6otel UAM 4...20 MA ncnonb3ynTe
BHELUHUA UCTOYHWK MUTaHWSA MOCTOSIHHOrO TOKa
(ans BY1 cm. puc. 17), HOMUHANbLHOE 3HaYeHne
HanpsxeHus kotoporo U  paccuuTbiBaeTcs
cnegylouwmm obpasom:
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n.min n n.max ’

u
U, =10B+0,02A.R_;
u
u

n.max = Un min + 2’5 B’
— HOMUHANIbHOE HanpPsXeHNe NCTOYHWKA NuTaHus, B;
— MUWHUMaJIbHO A0MYyCTUMOE HarnpsiXeHne MCTOoY-
HUKa NuTaHus, B;
U — MakcMmasbHO JONYCTMMOE HamnpshKEHWE UCTOY-
HMKa nutaHus, B;

R, - conpotueneHve Harpysku LIAM, Om.

Ecnm no Kakomr-nnbo NpuyMHEe HanpsiXeHNe UCTOYHMKA
nutaHna LAT, Haxopswerocs B Bawem pacnopsxeHun,
npesblillaeT pacyeTHoe 3HaveHne U, TO nocneaosaTesibHO
C Harpyskoli Heo6XxoAMMO BKJIIOYUTb OrpPaHUYUTENbHbIN
peauctop (cm. puc. 18), conpoTueieHne KoToporo R/
paccunTbiBaeTcs no dpopmynam:

s

Un — Un.max Un = Unmi

. =N "nmax 4n3. —_—n_-nmn 443
orp.min < Rorp < Rorp.max’ Rorp.mm ILI.AI'I.max 10 ’ Rorp.max ILI,AI'I.max 10 ’
roe R — HOMMHaNLHOE 3HAYEHWE OrpaHUYUTENbHOro peanctopa, kOM;

orp.HOM

— MUWHMMAaNbHO AOMNYCTUMOE 3HAYEHUE OrPaHNYUTENBHOrO pes3mcrtopa, KOm;
MaKCUMasibHO O0MYCTUMOE 3HAYEHME OrPaHNYUTENBHOrO pe3ucTtopa, KOwm;
— MakCuMaJsibHbIA BbIXOAHOW TOK LIAM, MA.

orp.min
orp.max

LIAM.max
BHUMAHME! HanpsikeHne nctouHvka nutanHusa LA He pomkHo npeBbiwath 36 B.
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5.83.2.4. lNoaknovenne Harpy3kn k BY tuna «LAIM0...10 B» («Y»)

IOnsa pa6otel LA 0...10 B ncnonb3yinte BHELIHUIA UCTOYHUK NMUTAHWSi MOCTOSIHHOIO Toka (a1t
BY1 cm. puc. 19), HomunHanbHOe 3HaYeHne HanpskeHns kotoporo Un Haxogutcs B Avana3oHe
15...32 B. ConpoTueneHue Harpysku R, nogkniodaemont k AT, fonxHO ObiTe HEe MeHee 2 kOMm.

BHUMAHME! HanpsxeHne nctodHmka nutaHus LIATM He
n +Un pomxHo npesbiwats 36 B.
LA 5.3.2.5. [logknio4eHne k BY pgna ynpasneHus
0..108B 5 lmﬂ oy, TBEPAOTENbHLIM pese «T»
BbixoaHOM aneMeHT «T» BblaaeT HanpsixeHne ot 4 oo 6 B
ONS ynpaBneHusi BHEWHUM TBepAoTenbHbIM pene. Cxema
Puc. 19 nopkso4eHns npveegeHa Ha puc. 20.
JlaHHbIM TUM BEIXOAHOMO 3/1IEMEHTa He OCHALLEH BHYTPEH-
HeW ranbBaHM4eCKOn usonsumen. ManbBaHMYeckylo pa3Bsa3ky Nnprubopa U NOAKIIOYEHHOIO UCMo-
HUTENIbHOro MexaHn3ma obecrneynBaeT camo TBepAoTebHOE pene. BHyTpu BbIXOOHOrO anemMeHTa
YCTAHOB/EH OrpaHnNyUTENbHBIA pesncTop R, HoMuHanom 100 OM..

5.3.3. MopaknioyeHne [arYnkos
5.3.3.1. lNogknwo4eHne TepmornpeodbpasoBatesieri

+ COrpoTUBJIEHUS
TeeppotenbHoe B npn6opax TPM201 ncrnonb3yeTcsl TPEXNpoBoAHas
pene cxema nogkialdeHuss  TepmonpeoGpasosaTenei

conpotuenexus (R,). K oagHoMy 13 BbIBOLOB R, noacoean-
HSIOTCS ABa NPOBOAA, a TPETUI NOAK/IOYAETCS K APYroMy
Puc. 20 BbIBOAY R, (CM. puc. B.1). Takaa cxema npu cobnoaeHnn
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YCNOBUIA paBEHCTBA CONPOTUBIIEHNIN BCEX TPEX MPOBOAOB NO3BOJIAET CKOMMNEHCUPOBATb UX BANSHNE
Ha n3MepeHne TemMneparypbl.

TepmonpeobpasoBaTenn CONPOTUBIEHMS MOTYT NOAKTIOYATLCS K MPUO0PY 1 MO ABYXMPOBOAHOM
cxeme, HO Mpu 9TOM OTCYTCTBYET KOMMEHCaLMs COMPOTUBIIEHUS COEOUHUTENbHBIX MPOBOAOB U
NnoaToOMy MOXeT HabnoaaTbCa HEKOTOpas 3aBMCUMOCTb NMokasaHui npubopa oT KonebaHuii Tem-
nepaTypbl NpPoBoAoB. MNpyn MCNONb30BaHUKM ABYXMNPOBOAHOM CXeMbl HEOOXOAMMO MPU MOArOTOBKE
npudopa K paboTe BbINOSIHATL AEVCTBUS, yKadaHHbIe B rpusi. I

5.3.3.2. MogknoveHne TepMoanekTpu4eckux rnpeobpasosaTtesneli (Tepmonap)

B npmnbope npenycMmoTpeHa cxema aBToMaTMyYeCcKo KOMMeHcaLmMm TemnepaTypbl CBOOOAHBLIX
KOHLLOB TEPMONapbl «X0N04HOro cras». [laTink TemMnepaTtypbl «<XON04HOMO Cras» YCTaHOBJIEH PSAOM
C NPUCOEUHUTENBHBIM KIIEMMHUKOM.

MopknioyeHne Tepmonap K Npubopy AOMKHO MPOU3BOAUTLCSH C MOMOLLLIO CheumanbHbIX
KOMMEHCaUMOHHbIX (TEPMO3NEKTPOAHbLIX) MPOBOAOB, N3rOTOBIEHHbLIX U3 TEX XXE CaMblX MaTeprasos,
4TO 1 TepmMornapa. JJonyckaeTcs Takke 1UCrnonb3oBaTk NPOBOAA U3 METAINIOB C TePMO3NieKTpuyec-
KUMU XapakTepuctmkamu, kotopble B gumanadoHe Temnepatyp 0...100 °C aHanoruyHbl
XapakTepucTnukam mMaTepuanoB 3N1eKTPOAOB Tepmonapsbl. [Mpy coeguMHeHnn KOMMEHCALMOHHBLIX
NPOBOLOB C TEPMONApPo 1 NpMbopoM Heobxoammo cobnoaaTe NOASPHOCTL (CM. puc. B.1). Mpu
HapyLUeHNN YKa3aHHbIX YCNIOBUIA MOMYT BO3HMKATb 3HAYMTESIbHbIE MOrPELUHOCTM NMPU U3MEPEHUN.

Bo n3bexaHne BAVSHUS MOMEX Ha U3MepUTENbHYIO YacTb Npubopa NMHMIO CBA3U npubopa
C [aTYMKOM PEKOMEHAYeTCs 9KpaHupoBaTb. B kayecTBe akpaHa MOXeT ObiTb MCMOJIb30BaHa
3a3emJieHHas cTanbHas Tpyba.

BHUMAHME! 3anpeLLaeTtcs Ucnonb3oBaTe TepMOonapbl C HEM30/IMPOBaHHLIM PaboymM Cnaem.
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5.3.3.3. lNogkno4eHne [aT4nkoB, MEIOLLNX YHUDULMPOBAHHbIV BbIXOLHOM
CcUrHasn Toka win HarpsiKeHus

CxeMbl MNOoAKIIIYEHNst 3TUX AATYMKOB NpuBeaeHsl B npua. B, puc. B1.

Mpwn nogkntoyeHnn gatymkoB Toka K TPM201 Heo6x0aAMMO MCNob30BaTbL
BHELLHWIA Harpys3o4Hbll pe3ncTop, 4Yepea KOTopbli ByaeT npoTekaTb TOK
HOopMuMpYytoLLEero npeodpasosartens, 1 NafeHe Hanps>keHus Ha KOTOpom ByaeT
n3mepaTb Npubop. Pe3nctop AomkeH ObiTb npeuns3noHHbiM (Tuna C2-29B,
C5-25nT.n., MowHocCThIO He MeHee 0,25 BT, conpoTtusneHnem 100 Om £ 0,1 %)
1 BbICOKOCTabubHbIM BO BpemeHu 1 o Temnepatype (TKC He xyxe 25x10-6 1/°C).
Jns nuTaHus HopMupyioLWmX npeobpasosBaTeneit He06Xxo0AMM AONONHUTENbHbIV
MCTOYHMK NMOCTOAHHOMO HanpsbxeHus U . Ha pmuc. 21 nokazaHa cxema noaksio-
YeHUs patymka ¢ YHMPUUUPOBaHHBLIM BbIXOAHbLIM curHanom 4...20 MA k npu6o-
pam Mo ABYXNPOBOAHOW NUHWKM. 3HadeHue HanpsxeHus U, ykasblBaeTcs B
TEXHNYECKUX XapakTepucTukax HopMupylowero npeobpasosartens u, Kak
npaswno, NexunT B anana3oHe 18...36 B.

TPM201

—
10 11]12]13

+Un _Un
Bxon
Puc. 21

Bo n3bexaHne BAMSHUS NOMeX Ha N3MEPUTENbHYIO 4acCTb np|/|60pa JIMHNIO CBA3UN np|/|60pa
C 0aT4MKOM pekomMeHOyeTCHda I3KpaHunpoBaTb. B kavecTBe 9KpaHa MOoXeT OblTb MCMONb30BaHa

3a3emMnieHHas cranbHas Tpyoba.
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6. 3KCNNYATALMNA

6.1. Mpw BkIIO4EHMM NMTaHUS NPpMOOpa 3aCBEYNBAIOTCS BCE MHAMKATOPbI Ha 2 ¢. [ocne aTtoro
Ha BepxHEeM LUMPPOBOM UHAMKATOPE O0TOOpaxaeTcsl BXOAHAs BENNYMHA, HA HUXXHEM MHAMKaTope
3Ha4YeHne yCTaBKu.

6.2. MNpun HanM4Mn HEeKOTOPbLIX HeucrnpaBHOCTEN NPMOOP BbLIBOAUT Ha BEPXHWUI LMPPOBOM
VMHOMKATOP Cliedylolme CooBLEeHs:

— Err.5 — owmbka Ha Bxoge;
— Er.64 - owmbka npoueccopa;
— Er.Ad - owmbkn BHyTPEHHErO NMPeobpasoBaHus.

Bonee nogpo6Hoe onucaHne n cnocobbl yCTpaHEeHUs 3TUX OWKWOOK, a Takxe apyrue
HEeNCNpPaBHOCTU MpvBeAeHbl B ripua. [.

Mpu BO3HUKHOBEHUM N0OOI M3 yKasaHHbIX Bbile owunbok padoTta BY 6nokupyetcs
(nepeBogMTCS B COCTOSIHME, onpeneneHHoe B napameTtpe oEr. Ownbka Ha BXoLe BO3HUKAET Npu
BbIXOAE M3MEPSEMON BENNYMHBI 32 AONYCTUMBbI Anana3oH uaMepeHust (cm. T1abn. 3) nnuv npu
BbIXO4E M3 CTpOos AaTtyuka (06pbIB uUnmM KOpOTKoe 3aMbikaHue TepmMonpeobpa3oBaTenen
COMNpPOTUBAEHUS, 0OPbLIB TEPMONapbl, 06PbIB UM KOPOTKOE 3aMblKaHUE AATYNKA, OCHALLLEHHOIO
BbIXOAHbLIM curHanom toka4...20 MA). B cny4ae KopoTKOro 3amMblkaH1s TepMonapkl Ha MHanKaTope
oTobpaxaeTcs Temrepartypa «XOJ04HOr0 cnasl», paBHasi TemnepaType BbIXOLHOrO pas3bema
npubopa. B cnyyae obpbiBa UM 3amMblKaHUS Aatymka (UM JIMHUIA CBSA3K) C YHUDULIMPOBAHHBLIM
BbIXOAHbIM curHanoMm Toka 0...5 MA, 0...20 MA Ha nHAMKaTope oToOpaxaeTCs HUXKHAA rpaHmLa
avanasoHa namepeHus (3HadeHne napameTpa in.L). Nocne ycTpaHeHns HemcnpaBHOCTM paboTa
npmnbopa aBTOMATUY4ECKN BOCCTaHaB/MBAETCS.
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BHUMAHME! [Mpu npoBepke UCMPaBHOCTY AaTyMka U JIMHUM CBA3M HEOOXOOMMO OTKIIOUUTb
npubop OT cetTn nutaHus. Bo n3bexaHne Bbixoma npubopa u3 CTPosi Mpu «NPO3BOHKE» CBSA3el
MCMOJb3yNTE N3MEPUTESNIbHBIE YCTPONCTBA C HANPSXKEHVEM NUTaHMSA, He NpeBbiaowmm 4,5 B, npu
6011e€e BbICOKMX HAMPSIXEHWSIX MUTAHWS 3TUX YCTPOCTB OTKITIOYEHWE AaTuMKa OT Nprubopa 0653aTesibHO.

6.3. B xone paboTbl Npubop ynpaBnseT BHELWHUMU WUCMOMHUTENbHBIMU YCTPOWCTBAMN B
COOTBETCTBMM C 3afaHHLIMU pexumamu pabotbl J1Y.

6.4. BusyasnbHbili KOHTPOJIb 32 PabOTON BEIXOLHOMO YCTPOWMCTBA ONEPATOP MOXET OCYLLECTBAATH
no ceetoauopy «K», pacnonoxeHHOMy Ha nepeaHen naHenu npubopa. B 3aBucMmocTn ot Tuna
BbIXOJHOIO YCTPOMCTBA CBETOAMOL paboTaeT no-pasHoMmy.

6.4.1. lns BbIXOQHOIO YCTPOMCTBA KJIIOYEBOrO TMMNA 3acBETKa CBETOAMOAA CUIHANN3NpyeT
O NepeBOde NIOMMYECKOro YCTPOMCTBA M CBSA3AHHOIO C HUM BY B coctosiHme «BKJTKOYEHO», a
noracaHve — B coctosHne «OTKJTIOHYEHO».

6.4.2. Ananpubopos c BY aHanoroBoro tMna gintenbHOCTb 3aCBEYEHHO O COCTOSIHUS CBETOANOAA
«K» BO3pacTaeT C yBEMYEHNEM BbIXOAHOMO curHana. [py MMHUManbHOM BbIXOAHOM CUrHasne Toka
4 MA cBeToamog, «K» He 3acBeyeH, Npy JanbHENLLIEM YBENMYEHNN TOKA CBETOANO, HAYMHAET MUraTb
c yactoTon 1 pa3 B cekyHay. [pu curHane 20 MA NosSiIBASIETCS HENPEPbLIBHASA 3aCBETKA.
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7.NMPOrPAMMUPOBAHMUE
7.1. O6wume ceepeHus
7.1.1. NMocne nepBOro BKOYEHUS 1 0npoboBaHns Nnpnbdopa He0H6X0AMMO OTKIIIUUTL NMUTAHNE
VCMOJIHUTENbHBIX YCTPOWMCTB, MOCJIE YEero 3a4aTb HYXHble 3HAYEHUS MPOrpPaMMUPYEMbIM
napameTpam.

I'IporpaMMl/lpyeMble napamMeTpbl 3a4al0TCA Nonb3oBaTtenemM npu nporpamMmmMmmpoBaHnn m
COXpPaHAKTCA NpU OTKAKOYEHUN NMUTAHUA B SHepFOHGSaBMCMMOI‘fl namMaTn.

BKIIO4YeHNe
nuTaHus MapameTpbl

MapameTpel Hacrpoiika BxofoB Hacrpoiika BxonoB NapameTpbl 06MeHa
perynupoBaHus MHANKaLMM npuopa npu6opa no RS-485
= A = A = A = A =
EEEE: AEnl AEAUBE [RERu]B [FEqY AEnl
EEEE LuoP Adu Lucn Luol Conn
1c or or
rESE cn.k SL.L bF5
T E__L - 859 =N~
i>3c i>3c "> 30 i>3c
Puc. 22
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7.1.2. OcHoBHble NnapameTpbl npréopa TPM201 o6beamHeHsl B 5 rpynn LuoP, Adu, Lucn, Lual!
n Lonn, cocrasnsawolwme MeHio npubopa (puc. 22). MoNHbIA CMUMCOK NPOrpamMmmMupyemblx
napameTpoB npuBeneH B [Mpua. b.

Mpu BKIIOYEHUN NUTAHUA HA MHAMKATOPE BUAHbLI NapameTpbl rpynnsl LuoP. Ona nepexona
B MEHIO NMapamMeTpoB HEOOXOAVMO HaXaTb U YAEPXUBATb B TEYEHUN 3 C KHOMKY .

B rpynne LuoP HaxoomTca napameTp YCTaBka JIorM4eckoro yCTponcTea.

B rpynne Adu Haxogatcs napamMeTpbl HACTPOMKN MHAMKALMN.

B rpynne Lucn HaxooaTcs napaMeTpbl HaCcTPOVKM Bxoda npubopa.

B rpynne Luol HaxoOsaTcs napamMeTpbl HACTPOMKN NIOrMYECKUX YCTPOUCTB (perynmposaHue
N PErucTpmMpoBaHue).

MapameTpbl HAacTpoliku nHTepdeica RS-485 pacnonoxensl B rpynne Lonn.

7.1.3. Mepexopn mMexay 3aronoBkamMu rpynn MEHI0 OCYLLECTBASETCS KHOMKamMu (k
cnepywowemy) un (k npeablgywemy). MNepexon K NepBOMYy napameTpy Kaxnow rpynnbl
OCYLLLECTBSIETCSA KPATKUM HaXaTUeM KHOMKU (~1 C), @ BO3BpAaT B 3arofIoBOK rpynmbl (13 nto6oro
napameTpa rpynmnbl) — gaMTenbHbIM (~3 C) HaXaTneM KHOMKK .

BHumaHue! HoBoe 3HayeHue napameTpa 3anucbiBaeTcs B NamMsiTb, M Npubop HayMHaeT

pa60TaTb C HOBbIMW 3HA4YE€HNAMUN TOJIbKO MOCJIE KPATKOBPEMEHHOIO HaXXaTnAa KHOMKN (T.e. npun

Nnepexoe K crefylolemMy napameTpy).
[Ona Bxoga B cneuuanbHble pexumbl pa6oTel NnpubGopa MCnofb3yloTcsa KOMOUHaUMM
KHOMOK:
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— ANS nepexofa K yCTaHOBKE KOAOB AOCTyMNa, Ha UHAMKaTope

FPR55
1

o

nosy4yaem nsobpaxeHue

- ana otobpaxeHns U PenakTUpoBaHUsa APOBGHOW 4acTu 3HaAYeHUs
NpPorpaMMmnpyemMoro napamMeTpa;

— [ON9 BO3BpaTa B pexunm OT06pa)KeHI/I9I 1N penakTmpoBaHUAa LLenon yactun

3HaYeHUs MPOrPaMMMPYEMOro napamerpa.

Mpnbop MOXeT aBTOMATUYECKU NEPEXOAUTb OT NMPOrpamMMUPOBaHUS K UHAMKALUMK
M3MepPSiEMbIX BENUYMH Yepe3 Bpems, ycTaHOoBNeHHoe B napameTpe rESt. Mpu yctaHoske
3HavYeHus napametpa rESt paBHbIM OFF BO3BpaT K MHAWKALUW U3MEPSEMON BENUYUHbI
NPOM3BOAMTCS Yepe3 MEeHI0 NPorpamMmMuMpoBaHns (cm. n. 6).

7.2. YcTaHOBKa napamMeTpoB Bxopa npu6opa

N3mepuTenbHbI Bxog npubopa onvcaH B pasa. 3.1.3.

Ina nepexopa k MeHio LuoP cnefyer Haxatb KHOMKY 1 yaepxuBaTb He MeHee 3 C.
7.2.1. Kog tnna garuvika

3apatb 3HaveHne napameTpa in.t B COOTBETCTBUM C UCMOJIb3yEMbIMU TUMaMW OATYNKOB.

Kogabl Tepmonpeobpa3soBaTenieii CONPOTUBAEHNS HAYNHAIOTCS C TATUHCKOM CTPOYHOM OYKBbI
r (resistor — conpotuenexHne), Nocne koToporn ctout 3Havenne W, .. [ina aatumkos ¢ R, = 100 Om
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B koge nocne Gykebl ~ cTOUT Todka. Hanpumep, kon 385 cooteetcteyeT gatdmky TCM100 ¢
W,,, = 1,385.Mepen HanmeHoBaHnem rpanymposky — tupe (r-21 = TCI(46[M) rp. 21).

Kopbl TepMonap HauymMHaloTCsa C NPONUCHOW naTtuHckon Bykebl E (34C), nocne koTopon cTont
0603HavyeHne HCX tepmonapsl. Hanpumep, E_A2 cooTBeTcTBYeT Tepmonape TBP(A-2).

KopAbl 4aT4MKOB C BbIXOAHBIM CUIHANOM B BUAE TOKA U HANPsiXXeHUs Ha4nMHaoTCS ¢ OYKB i (TOK)
n U (HanpsikeHne), COOTBETCTBEHHO, MOC/E KOTOPbIX yKa3aHbl MPaHuLpbl Avuana3oHa BbIXOOHOMO
curHana. Hanpumep, i0_5 cooTBETCTBYET ATHMKY C BbIXOAHBIM CUrHAIOM NOCTOsIHHOro Toka 0...5 MA.

7.2.2. YcTaHoBka Anana3oHa n3mMepeHusi

YcTaHoBKa guanasoHa u3MepeHust onvcarHa B pasg. 3.1.4.1.

Mpr ncnonb30BaHWMN 4ATYMKOB C YHUDULMPOBAHHBIM BbIXOAHBIM CUFHAIOM TOKA UM HANPSDKEHWS
HeobXoAMMO MPOBECTU HACTPOIKY AMana3oHa U3MepeHusl, 3aaB 3HAYEeHUs1 NapamMeTpoB:

— dP - nonoxeHne OeCATUYHOWN TOYKM;
— in.L — HWXHAS rpaHuua auana3oHa M3MepeHus BXOAA;
— in.H — BepxHsa rpaHuua amanasoHa U3MEpPEHUs BXoaa.

[MapameTp «HWXHSAA rpaHnua guana3oHa n3MepeHus» OnNpeaensieT, Kakoe 3HavyeHne name-
psieMoi BENNYUHBLI OyAeT BbIBOAMTLCS HA MHOVKATOP NPV MUHUMaJIbBHOM YPOBHE CUrHana c gatymka
(Hanpumep, 4 MA onsa gatyvka ¢ BbIXOAHLIM CUrHanIom Toka 4...20 MA).

MapameTp «BepXHsIs rpaHvLa ouana3oHa M3MepeHusl» OnpenensieT, kakoe 3HayeHne u3me-
psSieMO BENWUYMHBLI OYAET BbIBOAUTLCS HA MHAMKATOP MPU MakCMMasibHOM YPOBHE CUrHana C
naryvka (Hanpumep, 20 MA anst jatyvka ¢ BbIXOAHbIM CUrHanom Toka 4...20 mA nnu 1 B gna gatumka
C BbIXOOHbIM CuUrHanom Hanpspkenust 0...1 B).

BHUMAHME! lNpun yctaHoBke 3HaveHWi in.L > in.H Heobxooumo 3apatb HOBbIE 3HAYEHUS
napameTtpam SL.L, SL.H (cm. n. 7.4.2) n An.L, An.H (cm. n. 7.5.2).

MapameTp «nonoxeHne AECATUHHOM TOYKM» OnpeaensieT KONMYecTBO 3HAaKOB Noce 3ansToun,
KOTOpoe OyaeT BbIBOAUTLCS HA UHAMKATOP.

I'Ipumeqauue. |-|pl/l MCNOJIb30BaHNN TeMnepaTypHbIX 4aTYMKOB 3TU NapaMeTpbl And nporpamMmmmpoBaHmnsa
He AOCTYMHbI.
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3HauyeHne napameTpa dP BivsieT Ha 0TOOpaXeHVe N3MEPEHHOM BENMYMHBI. s KaXXAoro una
[aTyvka MOXeT ObITb YCTAHOB/IEHO CBOE 3HAYEHME 3TOrO napamMeTpa, KOTopoe GyAeT COXpPaHEHO B
namatn npubopa ANsS AaHHOro Tuna gartyvka. [1o3TomMy npu nepexone OT AaTYMKOB C
YHUOUUMPOBAHHBIMY CUrHAIAMU CO CBOVIM YCTAHOBJIEHHBIM 3Ha4YeHneM, Hanpumep, dP = 0,2 nan 3
K gatinkam TC u TI, y KoTopbix Mo ymonyaHuio dP = 1, 1 HaobopoT, 3HayeHre napameTtpa dP
aBTOMaTMYECKN U3MEHSETCSl, YTO MOXET MPUBECTU K M3MEHEHMIO 3HAYEHUS YCTaBkKU U OPYrmux
napamMeTpoB, MMEIOLLMX OOHW U Te XE eOuHULbI U3MEPEHUS], YTO 1 n3Mepsemasl BENHnHa.

[nsinonyveHns 6onee BbICOKOM pa3peLuatoLLein cnocobHOCTM CneayeTycTaHaBnMBaTh OonbLlee
3HaveHue dP. Hanpumep, Ans ucnonb3oBaHns Aatymka gaeneHus ¢ aguanasdoHom 0...15 atmocdep
1 BbIXOAHbIM curHanomM Toka 0...20 MA HamnyyLme pesysnbTaTbl MOryT ObITb MOJTy4YEHbI CIEAYIOLLMMUN
3HavyeHuamMu napameTpos in.L = 0.00 n in.H = 15.00 npn dP = 2.

7.2.3. Koppekumnsi namMepuTesibHOV XxapakTepucTukm

Koppekuns uamepeHnin, ocyliectTensgemas npnbéopom, onmcara B n. 3.1.4.3.

3apaTtb napameTpbl SH - caBur nameputenbHol xapaktepuctukn, KU — HaknoH
M3MEPUTENbHOM XapaKTEPUCTUKU.

BHUMAHMUE!

1. HeobxoaMMOCTb YCTAaHOBKM KOPPEKLUN U3MEPEHUS BbISIBASIETCA MOc/ie NpoBeneHus
MOBEPKN MCMNOMb3yeMbIX Aatymka u npubopa.

2. MNpwv noakno4yeHun TepmMmonpeobpasoBaTesisi CONPOTUBEHUS MO ABYXMPOBOAHON NMHUN
napameTp SH 3agaBatb 06s3aTensHo. OnpeaeneHne 3HavyeHus napameTtpa SH npovssoamTcs no
MeToauke, npuBeaeHHown B npua. I.

7.2.4 YcTtaHoBKa TOYHOCTY BblBOAA TEMIEPATYPbLI

Mpun ncnonb3oBaHMM JATYNKOB TEPMOCOMNPOTUBAEHUS NN TEPMONAP BO3SMOXHO YCTAHOBUTb
Xenaemylo TOYHOCTb 0TOOpaXeHUs U3BMEPEHHON TeMnepaTypbl Ha MHONKATOPE.
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[na atoro Heobxoaumo 3agatb napametp dPt.

MpumeyaHue. MNpu MCNONb30BAHUM AATYNKOB C YHUDULMPOBAHHLIM CUrHaNIOM 3TOT napameTp Ans
NporpaMm1pPOBaHNS HEAOCTYMEH.

Mpn pabote c Temnepatypamu Bobitwe 1000 ‘C pekoMeHayeTcs yCcTaHaBnMBaTb 3HAYeHWe napameTpoB
pasHoe 0. Mpwu paboTe c TemnepaTtypamu Hxe 1000 °C pekomeHayeTcs ycTaHaBnMBaTb 3HaYeHe napaMmeTpoB
pasHoe 1.

7.3. YcTtaHOBKa napameTpoB uudpoBoro punbtpa

MapameTpbl LMppoBOro GusbTpa onucaxsl B n. 3.1.4.4.

7.3.1. YcTtaHOoBUTL napameTtpbl umdposoro dunstpa: Fb — nonocy dunbtpa u inF -
NOCTOSIHHYIO BpeMeHn ¢unbTpa.

7.3.2. 3HayeHne inF ponyckaeTcsa yctaHaBnmBaTth B ananasoHe 1...999 ¢, npu inF = oFF unbT-
pauvs METOAOM 3KCMOHEHLMANBHOMO CriiaxuBaHUs OTCYTCTBYET.

3HayeHue nonockl GunbTpa yctaHaBnmueaeTcsa B gnanasoHe 0...9999 °C/c. Npu Fb = 0
«punbTpaunsa €AMHUYHBIX MOMEX» OTCYTCTBYET.

7.4. YcTaHOBKa napamMmeTpoB npouecca peryimposaHus

7.4.1. 3apaTtb 3Ha4eHue yctaBku SP.

7.4.2. lnana3oH 3agaHns yctaBku orpaHmnymeaetca napametpamm SL.Ln SL.H, HuxHumn
M BEPXHUMU rpaHMuamMu amanas3oHa 3a[aHusa ycTaBOK COOTBETCTBEHHO.

MapameTpbl SL.L,SL.H MOryT npyHumaTb 3Ha4€HUS OT HUXHEN OO0 BEPXHEWN rpaHuLbl
AuanasoHa M3MepeHus AN UCNOJSIb3yeEMOro Aartyuka.
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Mpumeyanue. Jna Tepmonap, y KOTOPbIX BEPXHAS rpaHunLLa AuanasoHa namepenus npesbiwaet 1000 °C,
napameTpbl SP, SL.L, SL.H, An.L, An.H moryT umeTb 3HaveHuns 6onee 1000 °C. B aTom cnyyae 3T1 3Ha4eHMs
BbIBOASITCS HA HUXHUIA nHAnkaTop 6e3 Mmnafwero pa3psaa, Ha MHAuKaTope 0TobpaxaeTcs Lieioe 3Ha4YeHMe Co
CBEeTALECcs TO4KOM B nocnegHem paspsaae [1000.]. Touka o3HavaeT, YTO YMCNo MMeeT APOOHYI0 YacTb.

[ns oToBpaxeHnsa 1 pefakTMpoBaHUs OECATbIX AoNelr Heo6XxoaMMO OAHOBPEMEHHO HaxXaTb + ,
rnocne 4yero Ha nHamkatope otobpasurca [---.0].

VIaMeHeHne aecaTbix,4oNen OCyLecTenaeTcs 006bI4YHbIM oﬁpasoM —KHOMNKamu nnn .

[lna Bo3BpaTta K Lenon 4actun HeobxoaMMo OOHOBPEMEHHO HaXaTb KHOMKN + .

7.5. YctaHoBKa napameTpoB BY npuGopa
Pa6oTta BY npu6opa onvcaHa B pa3a. 3.1.6.
Ha BY npubopa nocTynalT CurHasbl C JIOMrMYECcKoro ycTpoincTea. Jlormyeckoe ycTpoMCcTBO
NO3BONSIET PErYINPOBATb U PErNCTPUPOBATb BXOOHYIO BENNYMHY.
Ecnu BY awHanorosoro tuna, 7o napametp dAC onpenensiet pexvm ero pabotbi:
-0 — M-perynarop;
-Pu - peructpatop.
7.5.1. Hactpovika [l1-perynaropa
Pa6ota npubopa B pexume -perynsaropa onvcaHa B paspg. 3.1.5.2.1.
3apatb TMn ynpaenenus gns LIAM, yctaHoBMB 3HavyeHne napametpa CtL.

3apatb nosnocy nponopumoHansHocTy ana LIAM, yctaHoBUB 3HaveHue napametpa XP.
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7.5.2. Hactporika guana3oHa pervucrtpaumv

Pabota npubopa B pexumMe permcrpatopa onvcaHa B pasg. 3.1.5.2.2.

Mpu ncnonb3oBaHuKn aHanorosoro BY kak perncrpatopa (napametp dAC = Pv) Heob6xoanmo
onpenennTb AManasoH paboTel BY nytem ycTaHOBKM napameTpos:

An.L - HWXHSIA rpaHuua auanasoHa pervcrpaunu;

An.H - BepxHss rpaHvua auvana3oHa perncrpaumu.

Mpumeuanue. Ecnn BY paboTaeT B pexume M-perynatopa, aTM napameTpbl He NosBNSOTCS.

J[unanasoH pernctpauum Bcerga 3afaetcs B eAnHNLax NUSMePEHUa BXOAHON BENYUHBI.
Ans TemnepartypHbix gatyunkoB (TCM, TCIM, Tepmonapa) AMana3oH YCTaHOBKW 3HA4YeHui
napameTpoB An.L n An.H onpepensietca guanasoHom umamepenunss ana HCX paHHoro
patyvka (cm. Tabn. 1). Ansa gaTynmkoB ¢ YHUOULNPOBAHHBIM CUTHANIOM AMana3oH YCTaHOBKM
3HayeHu napametpoB An.L u An.H onpepensetcs yCTaHOBJIEHHBIMU 3HAYEHUAMMU
napameTpos in.L n in.H.

7.5.3. HacTtpovika napamMeTpoB K/04€BOro Bbixoaa

Pa6oTa npnbopoB C KoYeBbIM BbIXOAOM OonmMcaHa B pasg. 3.1.5.1.

7.5.3.1. 3agatb TMN noruku paboTbl KOMMapaTopa, YCTaHOBMB HEOOX0AMMOE 3HayYeHue
napametpa CmP.

7.5.3.2. Bcnyyae He06XoaMMOCTY 3a4aTh 3a4€ PXKKN BKITIOYEHWS 1 BBIKJTIOYEHUS KOMNapaTopa
napameTtpbl don n doF.

7.5.3.3. 3apatb MMHMManNbHOE BPEMSA yAepXaHus KoMnapaTtopa BO BKJOYEHHOM U
BbIK/IIOYEHHOM COCTOsSIHUAX ton n toF.
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7.6. 3awmTa OT HECAaHKLUUOHUPOBAHHOroO AOCTyna

[na 3awmTbl OT HEeXenaTesnbHbIX U3MEHEHWI MPOrPaMMMPYyEMbIX MaPaMeTPOB CYLLECTBYIOT
Tpu napameTpa cekpeTHocTn, oAPt, wiPt n EdPt, ocywecteasiowmx no cxeme «UJ1IW» 3awmty
nporpamMmMmupyemMsbix napameTpoB.

JocTyn kK 3TUM napamMeTpam ocyLlecTBasieTcs Yyepes kog goctyna PASS = 100.

MpumeuaHune. Hesasncumo ot 3HaveHuin napameTpos, oAPt, WitPt napameTpbl npn6opa moryt 6biTh
M3MEHEeHbI C MOMOLLbIO YNpaBnsioLero yctponctea B cetu RS-485 (¢ nomoLbio koMnbioTepa).

7.6.1. 3awymTta oTgesbHbIX NapamMeTpPoB OT MPOCMOTPa Y N3MEHEHU

Kaxpaplin napameTp npubopa TPM201 nmeet atpmnbyT M3MEHSIEMOCTHU, YCTAHOBKA KOTOPOrO
NPou3BOAUTCH C KOMMbloTepa yYepe3 uHTepdpeinc RS-485. ATpubYyT M3MEHAEMOCTU MOXET
NPVHMMAaTb ABa 3HAYEHWS: USMEHSIEMbIA N HEU3MEHSAEMBIN.

MapameTtp EdPt, Haxogawmiica B rpynne 5EL-, ynpaenser BO3MOXHOCTLIO MPOCMOTPa ©
M3MEHEHNs1 NapaMeTpPoOB C YHETOM YCTAHOB/EHHLIX MNOJib30BaTeNlEM aTpMOyTOB.

MNpu yctaHoBke EdPt B 3HayeHun oN BCce napameTpsbl, B KOTOPbIX aTpUbyT U3MEHSIEMOCTH
NPVHMMAET 3HAYEeHNE HEM3MEHSIEMbIVI, CTAHOBATCA HEBUAUMBIMU.

Mpwn yctaHoeke EdPt B 3HaueHre OFF Bce napamMeTpbl, HE3aBUCUMO OT 3Ha4YeHus aTpubyTa
M3MEHSEMOCTU, OyayT BUAMMBIMU.

Ecnn B rpynne Bce napameTpbl HEBUAMMbI, TO BCS rpynna CTaHOBUTCS HEBUAUMOU.

7.6.2. 3anpert goctyna Kk napametTpam

MNMonb3oBaTenb MOXET 3aNpPeTUTb 4OCTYN K NapaMeTpaM C IMLEBON NaHenu, T.e. napameTpbl
HE MNOSBASIOTCSA Ha umHAukaTope. 3anpeT AocTyna K onpeaeneHHbIM NporpamMmMupyemMbim
napamMeTpam Wan Mx rpynnam ycTaHaB/IMBAeTCs 3aaHWEM COOTBETCTBYIOLWLEro 3Ha4YeHus
napameTtpa oAPt, cm. lpun. b.

7.6.3. 3anpert 3anucu 3HaYeHus1 YCTaBKu u APYrux napameTpos

B napameTtpe wtPt ycTtaHaBnuBaeTcs 3anpeT 3anucu 3HAYeHWUi NPorpamMmmMupyemMblix
napameTpoB. [1pn 3TOM MMeeTcs BO3MOXHOCTb NMPOCMOTPA pPaHee YCTaHOBIEHHbIX 3HAYEHWIA.
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7.7. Hactpoiika oOMeHa paHHbIMU Yepe3 uUHTepdeiic RS-485

HacTpolika o6MeHa AaHHbIMKM  OCYLLECTBASETCH napamMeTpamu rpynnsl Comm:

- bPS - ckopocTb 06MeHa B ceTu; gonycTuMble 3HadeHus — 2400, 4800, 9600, 14400,
19200, 28800, 38400, 57600, 115200 6uT/C;

— Addr - 6a3o0Bbiii agpec npubopa (0...2047);

- A.Len - pgnuHa ceteBoro agpeca (8 unu 11 6uT).

— rSdL - 3apepxka oTBeTa npubopa no RS-485 (1...45 mc).

Mpunbop TPM201 nmeeT Takxe crneayolme GUKCUPOBaAHHbIE NapaMeTpbl 0OMeHa, He
oToOpaxaemMble Ha UHAUKATOpPE:

KonnyectBo cton-6mTt 1 Shit
AnnHa cnoBa AaHHbIX 8 out LEn
CocTosiHue 6uTa 4eTHOCTU HeT Prty

BHumaHue! HoBble 3HaveHus napameTpoB obMeHa BCTynakwT B CUY TONbKO Mnocne
nepesanycka npnbopa (nocne CHATUS 1 3aTeEM NoAaqn NUTaHns) unm nepesanycka no RS-485.

7.8. YcTaHOBKa napamMeTpoB AWCTAHLUOHHOIO YyrnpaBJiEeHUS PeryisaTtopom
DYHKLMS AUCTAHLMOHHOIO yNpaBiieHNs PerynsTopom onvcaHa B n. 3.1.5.3.
Ans ynpaBneHus perynsitopomMm yepeld nHtepdeiic RS-485 B npubope mmeloTcs nea
onepaTuBHLIX NapameTpa:
r-L - nepeBopj KkaHana Ha BHeELIHEe ynpaBfeHNne MOLLHOCTLIO;
nonyctumble 3HadeHust 0 — 0OblYHBIN pexnm (ynpaBneHue oT perynsitopa),
1 — ynpasnenue ot K no cetwn,
r.out — BbIXOQHOW CUIHaN perynsaropa;
nonyctumMmble 3HadeHus 0 m 1 — ona AByXno3MLMOHHOIO perynsartopa,
0.0...1.0 — pna MN-perynatopa.
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Mpn kaxpom BKJOHYHEHUUM nNpubopa UM ero nepesanycke no cetu napameTp r-L
aBTOMaTU4YeCkn MHUUnMpyetTcs 3HadeHuem 0.

MpumeuaHue. NapameTpbl 4OCTYMHbI NOb30BATENIO TONILKO Yepe3 HTepdelic RS-485.

7.9 BoccTaHOBNEHUe 3aBOACKUX YCTaHOBOK

B nprbope nmeeTcs byHKUMS BOCCTAHOBIEHWS 3HAYEHWU NMapaMeTPOB, YCTAHOBJIEHHbIX Ha
3aBofe-ua3roToBuTene (cm. npunoxenune b, rpada «3aBoackas yctaHoBka»). [ns aToro Heob-
XOZMMO OTKJIIOUUTL NMPUOOP OT CETU MPUMEPHO Ha 1 MUWH, 1 Aanee, OAHOBPEMEHHO YAEPXKUBAs KHOMKU
7] , BKJTIOYUTb NUTaHWe npunbopa. MNpu nosBneHnn Ha BepxHeM nHaukatope [—- — — =] otnyctutb

KHOMKW.
3aBoAcCKMe YCTaHOBKM BOCCTAHOBEHbI.
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8. TEXHUHECKOE OBCJ1YXKUBAHUE

8.1. O6cnyxmBaHne TPM201 npu skcnnyatauum COCTOUT M3 TEXHUYECKOrO OCMOTpa
npubdopa.
Mpw BbINONHEHUN PABOT NO TEXHUYECKOMY 0OCnyxXuBaHunio npubopa cobnoaate Mephbl
6e30nacHoOCTUN, N3N0oXeHHbIe B pasaene 4.
8.2. TexHuyeckunii ocMoTp npubopa [OKEH NPOBOAUTLCS HE pexe OOHOro pasa B LUeCTb
MECSILEB U BK/OYaTb B cebsi BbINOMHEHNE CREYIOLMX Onepaumii:
— o4mcTka kopnyca npubopa, a Takke ero KIEMMHUKOB OT MblIW, P3N U MOCTOPOHHUX
npegmeTos;
— MNpoBepka kayecTsa KpernjeHus npubopa K WUTy ynpaBneHus;
— NMPOBEpKa HAAEXHOCTW MNOAKIIIOYEHUS BHELUHUX CBA3EN K KIEMMHUKAM.
O6Hapy>eHHble NPy OCMOTPEe HeAoCTaTkn cnefyeT HEMEAJEHHO YCTPaHUTb.
8.3. MNoBepka MeTponornyeckmx xapakrepuctuk TPM201 ponxHa Npon3BOAUTHLCA He
pexe ofgHoro pasa B 3 roga no metoguke MW 3067-2007.

52



9. MAPKUPOBKAUYNAKOBKA

9.1. Mapkupogeka npu6opa
Ha npubop HaHocaTcs:
— HaMMeHOBaHWe NPeanpusTUA-n3roToBUTENS;
— o0603Ha4YeHne npubopa B cOOTBETCTBUU C TY;
— o00603HayeHne knacca TOYHOCTU;
— un30bpaxeHue 3Haka yTBepxaeHus Tuna CU;
— un3obpaxeHne 3Haka COOTBETCTBMS MOCYAAPCTBEHHbIM CTaHAapTam;
— 0003Ha4YeHne HaNPsKEHUsT U YaCTOTbl MUTAHUS;
— TOA ero BbINycKa;
— WTPUX-KOA, C nHpopmaumein o npubope.
9.2. Ynakoska npubopa npousdsoautcs B cootsetcTtBuM ¢ FTOCT 23170. Tun ynakoBO4HOW
Tapbl — NOTPebUTENbCKasl, BbIMNOMHEHHAas U3 rOPPUPOBAHHOIO KapToHa.
9.3. YnakoBka nusgenuii npu nepecbinike noytori no FOCT 9181-74.
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10.TAPAHTUNHbIE OBA3ATE/IbCTBA

10.1. U3roTtoBuTENbL rapaHTMPyeT COOTBETCTBME Npunbopa TpebosaHmam TY npu cobnoaeHnm
noTpebuTenem ycrnoBuii TPAHCMOPTMPOBAHNS, XPAHEHUS, MOHTaXa W 3KChyaTauum.

10.2. MapaHTUIAHBIA CPOK aKCnayaTauum - 24 Mecsua co AHS NPOOaxu.

10.3. B cnyyae Bbixoga npubopa M3 CTPOsi B TEYEHWE rapaHTMIMHOrO cpoka Nnpu ycnoBum
cobniopeHns noTpebuTenemM Npasua TPAHCMOPTUPOBAHKS, XPaHEHWS, MOHTaXa 1 aKcniyarTaumu,
a Takxke Mpu HanMuumM 3anonHeHHOW PeMOHTHOWM KapTbl NpeanpusTue-u3roToBuTeNb 0053yeTcs
OCYLLLECTBUTb €ro 6ecnniaTHbI PEMOHT.

[na oTnpaBky B PEMOHT HEOHX0AMMO:
— 3anonHUTb PEMOHTHYIO KapTy B MapaHTUAHOM TasloHe;
— BJIOXWUTb B KOPOOKY C NpnBOPOM 3anonHEHHbIN MapaHTUIAHBIA TanoH;
— OTNpaBuTb KOPOOKY MO MOYTE WKW MPUBE3TU NO afpecy:
109456, r. MockBa, 1-i1 BewuHsikoBckuii np., 4. 2.
Ten.: 742-48-45, e-mail: rem@owen.ru

BHVUMAHWE! 1. FapaHTWiAHbIV TanoH He AecTBuTeneH 6e3 Aatbl NPOAAXM U
wTaMmna npoaasLa.
2. KpenexHble anemMeHTbl BKiaapiBaTb B KOPOOKY HE HYXHO.
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<130

MpunoxeHue A
FTABAPUTHBIEYHEPTEXU

Yronok

KPOHLUTEIAH

64+0,16

28,5

Puc. A.1. NMpubop HacTeHHoro kpenneHus H

55



MpoaonxeHne npun. A

dukcaropsl JinueBsas naHesb wura

g

Puc. A.2. NMpu6op wurtoBoro kpennexHua L1
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MpoponxeHne npun.

(I)MKCaTOpr JMLEBas NaHenb WuTa

Puc. A.3. Mpubop wurtoBoro KpenneHusa L2
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MpunoxeHue b
NMPOrPAMMUWPYEMBIENMAPAMETPBDI

06o3Hay. Hassanve [JonycTumble KommeHTapuu 3aBopackas | 3HaueHus
3HaveHua YCTaHOBKA |n0/b30Ba-
Tens
1 2 3 4 5 6

Ipynna LuoP. MapameTpbl perynuposaHus

5P | Ycraska Y [JManasoH OrpaHNYMBaeTCs MapameTpamm i

(SP) uamepenna | SL.L n 5LH
Jatvka

Mpynna LuCn. Hactpoiika Bxonos npuGopa

Cn.t | Tun parumka ~385 TCN(Pt50) ¢ W,,, = 1,3850 £ _L

(in.t) ~385 | TCN(Pt100) ¢ W,,, = 1,3850
F33¢ | TCN(S0N) ¢ W, = 1,3910
~33¢ |TCN(100M) ¢ W, = 1,3910
- TC(46M) rp. 21 W, = 1,3910
425 TCM(CuS0) ¢ W,,, = 1,4260
~425 | TCM(Cu100) ¢ W,q, = 1,4260
23 TCM(53M) rp. 23 W, = 1,4260
~428  |TCM(50M) ¢ W,,, = 1,4280
~ 28 |TCM(100M) ¢ W, = 1,4280
LRI Tepmonapa TBP (A-1)
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MpoponxeHue npun. b

1 2 3 4 5 6
E_RZ Tepmonapa TBP (A-2)
E_R3 Tepmonapa TBP (A-3)
£ kb Tepmonapa TIP (B)
E__J Tepmonapa TXK (J)
E__F Tepmonapa TXA (K)
£E__L Tepmonapa TXK (L)
E__n Tepmonapa THH (N)
E__r Tepmonapa TNM (R)
-t Tepmonapa TrN (S)
E__t Tepmonapa TMK (T)
chs CurHan Toka 0...5 MA
cacn CurHan Toka 0...20 MA
cHD CurHan Toka 4...20 MA
y-50 Curvan Hanpsxenus —50...+50 mB
ug_ Curvan Hanpsxerus 0...1 B
dPE | TouHoCTb BbIBOAA 0,1 3aaet 4nCno 3HaKoB Mocne 3ansToi npu !
(dPt) |Temneparypbl 0TOGPaXeHUM TEMNEPATYPbl HA MHAMKATOPE
dP  |Monoxenne pecatuyHoit | 0; 1;2; 3 | 3amaer umMcno 3HAKOB MoOCAe 3ansTon npu !
(dP) | TO4KM 0TOOPAaXeHUN U3MEPSIEMOI BENMYUHBI
.l |Huxuss rpaHuua —1999...9999 | 3apaer 3HaueHue HU3NYECKON BEMMYMHDI ag
(in.L) |AuanasoHa mamepeHus™™ COOTBETCTBYIOLLEA HUXHEMY npeneny
BbIXOJHOTO CUrHania JaTtymka
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MpoponxeHue npun. b

1 2 3 4 5 6
Cn.H  |BepxHsia rpaHuua —-1999...9999 3anaet 3HaueHve Quanueckoi BenmumHbl | {00
(in.H) [nvanasoHa uamepeHus™* COOTBETCTBYIOLLEN BEPXHEii rpaHuLe

[IManasoHa U3MepeHus Jarumka
59~ |BbuvcruTent keappar- on BKJIHOYEH ofF
(Sqr) |Horo kopHs oFF BbIKIIOYEH

5H  |Cpeur xapakTepucTvku -500...+500 Mpu6asnsieTcss K U3MepeHHoMy ag
(SH)  |marumka** 3HaYeHmIo, [ed. u3Mm.]

1 |HaknoH xapakTepucTuku 0,500...2,000 YMHOXaeTc Ha W3MEepeHHoe oo
(KU) |marumka 3HayeHue

Fb  [Monoca umudposoro 0...9999 [en. wam.] ag
(Fb)  |dunbTpa**

LnF  |MocTosHHas BpemeHu 1...999 [c] ofFF
(inF)  [umdposoro dunbTpa oFF 9KCMOHEHLMANbHBIA GUALTD OTKIIOYEH

I'pynna Luol). HacTpoiika perynupoBaHus n perucrpaunm

SL.L |Huxuss rpaHmua ~1999...9999 [en. n3m.] OrpaHnyeHa auanasoHoM 958
(SL.L) [3anaHms ycTaBku** n3MepeHus

SL.H  |BepxHsq rpaHuua [en. uam.] OrpaHuyeHa amanasoHoM 8000
(SL.H) [3apanus ycTaskun** —1999...9999 13mepeHus
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MpoponxeHue npun. b

1| 2 | 3 | 4 | 5 | s
IMapameTpbl K/1I04EBOro Bbixoga
LAP | Tun norvkn pabotbl 0 KOMMapaTop BbIK/HOYEH !
(CmP) |komnaparopa 1 0bpaTHoe ynpasneHue
(«HarpeBarenb»)
2 npsIMOe  ynpasneHne
(«oxnaguTenb»)
3 MN-o6pasHasi noruka
(cpabarblBaHue Npu BXOAE B IPaHuLbl)
4 U-o6pasHas norvka
(cpabaTblBaHMe MW BbIXOAE 33 FPaHMLb)
HY5  |Twuctepesnc** 0..9999 [en. uam.] i
(HYS)
don | 3amepxka BKIIIOYEHUS 0...250 [ o
(don) | komnaparopa
dof | 3apepxka BbIKIIOYEHUS 0...250 [ o
(doF) | komnaparopa
Eon | MunuManbHoe Bpems 0...250 [c] o
(ton) |ymepxaHus komnapatopa
BO_BKJIOYEHHOM COCTOAHUW|
Eof  |MunumansHoe Bpems 0...250 [c] o
(toF) |ynepxanus komnaparopa
B BbIKJIDYEHHOM COCTOSIHUW

61



MpoponxeHue npun. b

He_NpOMCXOANT

1 2 3 4 5 6
ofr | CocTosiuue Bbixoda B an BK/ (6o 20 MA Ang aHanoroBoro Bbixona)
(oEr) | pexume «owmbka» oFF  |Bbikn (7160 4 MA ans aHanoroeoro ebixoga) | of F
IMapameTpbl aHanoroBoro Bbixo4a
JRL | Pexum pabotbl LIAN o MN-perynstop Pu
(dAC) Pu M3MepUTENb-perucTpaTop
\ans [1-perynsaropa
LCEL | Tun ynpaenexus npu HERE  |oGpaTHoe ynpaeneHue («<Harpesartenib») HERE
(CtL) | perynupoBaHuu Lool  |npamoe ynpasneHue («oxnagutenb»)
oF | Monoca nponopuvotansHoctu** | 0,002..9999)| [ea. uam.] o
(XP)
lans nameputens-pernctparopa
AL | Haxxaa rpaHuua auanasoa -1999..9999| [ea. uam.]. OrpaHuyeHa AnanasoHoM -850
(An.L) | peructpauum LIAM** M3MEPEeHMs
Ain.H | BepxHaa rpaHuua avanasoHa -1999..9999| [en. uam.]. OrpaHuyeHa auanasoHoM 8000
| (An.H)'! perncrpaumu LIAMT** 13mepexmns
I'pynna Adu. NapameTpbl MHAMKaLMK
rESE | Bpems Bbixoma u3 5...99 |[c]. Bpems, no ucteyeHun KoToporo ioon
(rEST) | nporpaMmupoBaHus npubop BO3BPALLAETCS K MHAMKALMM 1-r0
napameTpa rpynnel LvoP
oFF ABTOMATMYECKOroBO3BPaTa K MHAMKALMM
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MpoponxeHue npun. b

11 2 [ 3 [ 4 [ 5 T 6
I'pynna [onn. NapameTpel o6MeHa no RS-485
bP5 | Ckopoctb oGMeHa 2400 [6ut/c] 152
(bPS) | naHHbIMK 4800 [lonxHa COOTBETCTBOBATb CKOPOCTH
9600 00MeHa, YCTaHOBIEHHOMN B CETU
14400
19200
28800
38400
57600
115200
ALEn | [imHa cetesoro aapeca 8 [6uT] 8h
(A.LEn) 11
Addr | basoebiit agpec npubopa 0...2047 | 3anpeLyaeTcs yCTaHABNMBATb OMHAKOBbIE I
(Addr) HOMEpa HeCKOJIbkUM mpubopam
B 0JHOI WKHE
541 | 3anepxka oteeta ot npuGopa| 1...45 | [mc] 2
(rSdlL)
LEA* | [nuHa cnoBa JaHHbIX 8 [6uT] g
(LEn)
PrE4Y* | KoHTponb YeTHoCTH nonE | Her nontE
(PrtY)
SbCE* | Konnyectso cton-6Gutos 1 {
(Sbit) | B nocbinke
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MpoaonxeHune npun. b

1] 2 [ 3 ] 4 | 5 | &6

BnokupoBka KHONOK 1 3awmra napameTpos (Bxog no kopay PASS = 100)
oAPE | SawwTa napametpos 0 Pa3pewueH focTyn ko Bcem napameTpam 0
(oAPt) | ot npocmoTpa 1 Pa3pewen foctyn Tonbko k SP

2 3anpelueH [OCTYN kO BCEM MapameTpam
Y£PE | 3aumta napametpos 0 Pa3pelueHo M3MeHeHWe BCeX napameTpoB 0
(witPt) |oT u3meHeHus 1 3anpelleHo M3MeHeHre BCEX MapameTpoB

kpome ycTasku SP

2 3anpelLeHo M3MeHeHWe BCEX MapameTpoB
E£dPt | 3awmra otaenbHbIX napa- ofF | Bbikmioyena ofF
(EdPt) | MeTpoB OT npocmoTpa u on BknioyeHa

M3MEHEHWN

* HeunsmeHsemble napameTpbl, He0706pax<aeMb|e Ha nHaukarope
** [apameTpbl 0TOOPAXAIOTCA C AECATUYHON TOYKOM, MOOXEHUe KOTOpoi onpeaensieTcs napametpom dP

Mpumeyanue. Mo uHtepdeiicy RS-485 BOIMOXHO M3MEHEHME 3HAYEHWS! BCEX MApaMeETPOB Mpyu JiHObIX
3Hauenusix oAFE, “YEPE
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MpunoxexHne B
CXEMbINOAKJTIOYEHUSA

—
1]2]3]4]s]e]7[8]9]t0]11]12]13]14]15]16

H/_/
BbIXOA,

TCM/TCI

Puc. B.1. O6waqa cxema nogknoveHns TPM201
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Puc. B.2. CxeMbl NOAKNIO4YEHUS K pa3ninyHbiM Tunam BY
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Mpunoxenue I'

NOAKNIOYEHUE BXOAHbLIX TEPMONPEOBPA30BATEJIEN
COMPOTUBJIEHUA KTPM201 MO ABYXNPOBOAHOWU CXEME

M. MNogknioyeHue TepmonpeobpasoBaTtens K npubopy No ABYXMNPOBOLHOW CXemMe
NPOM3BOANTCS B C/ly4ae HEBO3MOXHOCTM UCMONb30BaHNSA TPEXMPOBOAHOM CXEMbI, HANPUMEP
npy MCNONb30OBAHUM pPaHEe MPOJIOXEHHbIX MOHTAXHbIX Tpacc. [pn TakoM coeguHeHuun
nokasaHus npubopa 6yayT 3aBUCETb OT UBMEHEHUS CONMPOTUBIIEHMS MPOBOAOB JIMHUN CBS3U
"paTtynkn-npubop”, npoucxopduero nof BO3AENCTBUMEM TeMMepaTypbl OKPYXaloLero
BO34yXxa.

2. MNepep Hayanom paboTbl YCTAHOBUTL NEPEMbIYKM MeXAY KOHTakTamu 9-10 BbIXOLHOrO
pasbemMa npubopa, a ABYXNPOBOAHYIO JIMHUIO MOAKOYNTE COOTBETCTBEHHO K KOHTakTam 9 - 11.

3. Moakno4nTb K MPOTUBOMOMIOXHBLIM OT Npubopa KOHUAM JIMHUU CBA3W "AaTyuk-
npnbop” BMeCTO TepmonpeobpasoBaTens MarasauH CONpPOTUBIEHUI C KITACCOM TOYHOCTU He
xyxe 0,05 (Hanpumep P4831).

4. YcTaHOBUTb Ha MarasuHe 3Ha4YeHWe, paBHOE COMPOTUBIIEHMIO TepMonpeobpaso-
Batensa npu temnepartype 0°C (50 van 100 Om, B 3aBUCMMOCTM OT TMNa gatyuvka).

5. Mopatb Ha npubop nutaHme mn vyepeld 15...20 ¢ no nokasaHusm uMdpPOBOro
MHAMKATOPa ONpenennTb BENYUHY OTKIIOHEHMS TemnepaTtypbl oT 0°C.

6. Beectn B mamsaATb npmubopa 3HayeHMe napameTpa "caBur xapaktepuctukun” SH,
paBHOE MO BENNYMHE MOKa3aHusM nNpubopa, HO B3ATOE C MPOTUBOMOIOXHLIM 3HAKOM.

7. MNMpoBepuTb NPaBUIbLHOCTb KOPPEKLMN, OIS YEro He U3MEHAS 3HA4YEeHUs CONpPOTUB-
JIeHUs Ha mMarasuHe, NepeBecTy NpPUOOpP B PEXUM N3MEPEHUs TeMnepaTypbl U ybeouTtbes,
4YTO NMPW 3TOM ero nokasaHus pasHbl 0£0,2°C.
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8. OTknNOYUTb NUTaHUe OT Npubopa, OTCOEAUHUTb JIMHWUIO CBA3W OT MarasuHa
COMPOTUBIIEHNA N NOOKIIOUYNTL €€ K TepMornpeobpa3oBaTenio.
9. MMocne BbINOMHEHUS YKa3aHHbIX AEACTBUI NPMOOP roTOB K JasnbHewnwen pabdoTe.
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MpunoxexHune [

BO3MOXHbIEHENCINMPABHOCTUU

CNOCOBbIUXYCTPAHEHU4A
MposeneHve Bo3MoOXHas npuymHa Cnocob ycTpaHeHust
1 2 3

Ha nHgukatope B pexvme
PABOTA npu NoaKno4eHHOM
nartyvke otobpaxaloTcs

ErrS

HewncnpasHOCTb gatyuka

3ameHa paTtynka

O6pbIB UM KOPOTKOE 3aMbl-
KaHue NMHWUM CBS3N “OaTyuiK-
npubop”

YcTpaHeHne NpuynHbl
HEeNCcnpaBHOCTH

HeBepHbI KOA, TYMNa JaTyvka

YCTaHOBUTb KOA, COOTBETCTBYIOLLIN
MCMNONb3YEMOMY AATUMKY

HesepHo npon3seneHo noa-
KJIIOYEHME NO 2-X MPOBOAHON
cxeme coenmHeHus npubopa c
[aTYNKOM

YCTaHOBUTb NEPEMbIYKY MEXAY
knemmamm 9-10

HeBepHoe noaxsoyeHne aaTinka

K npnubopy

MposepuTb No P3 cxemy
noakmtoyeHns npubopa 1 4aTymkos
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1

2

3

3HauyeHve Temneparypbl B
pexnme PABOTA Ha nHan-
KaTope He COOTBeTCTBYeT
peanbHomn

HeBepHbI KOA, TMNa gatynka

YCTaHOBUTL KOA, COOTBETCTBYIOLLMI
MCNOJSIb3YyEMOMY OATUUKY

BBeneHO HeBepHOe 3HayYeHue
napamMeTpoB "CABUI XxapakTepuc-
TUKN" 1 "HaKJIOH XapakTepucTnkmn”

YcTaHoBUTL HEO6XoanMble
3HayveHus napameTpoB SH, KU.
Ecnu koppekuus He HyXHa,
yctaHoBuTtb 0.0 1 1.000,
COOTBETCTBEHHO.

Mcnonb3yeTtcs 2-x npoBogHas
cxema coefvHeHus npubopa c
LATYHNKOM

Bocnonb3oBaTbCcs pekoMmeHaa-
unamu npua.l” PO

JlencTBre anekTpoOMarHUTHbIX
nomex

OKpaHMPOBaTb JIMHUIO CBA3U
faTymka ¢ npubopomMm, akpaH
3a3eMInTb B OQHOWN TO4YKE

Ha vHavkaTope npu Hanu-
41K TOKOBOIO CUrHana
oTobpaxarTca Hynu

HeBepHoe nogkoyeHve garyvka
K npubopy

YTo4HUTb B PO cxemy noaknoyeHms
Aaryvka
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1

2

3

He paGoTaeT BbixogHOE
YCTPOWCTBO

3apaH HeBepHbI pexumM paboThbl
JIOrM4ecKoro yCTpomcTea

3apatb B napameTpax CmP vnun CtL
TpebyeMblin peximm paboTbl
(HarpeBsatenb, OxnaauTenb 1 T.4.)

3HayeHne rmctepesuca
KOoMMnaparopa Henponopum-
OHaslbHO BESINKO MO CPaBHEHUIO C
BENNYNHO ycTasku. Mpu
BKJIIOYeHUN nNpubopa Temnepartypa
oka3biBaeTcsiB 3oHe T tHYS

MN3meHnTb 3HaveHme (HYS)

3apaHa 3apepxka BKIIOYEHUS
BbIXOQHOIO YCTPOCTBa

3apaTtb napameTpy don
3HauveHue

BbIXOOHOE YCTPOWNCTBO HE
cpabaTtbiBaeT npu
OOCTUXEHUM 3a4aHHbIX
rpaHu,

BBeneHo MYHUManLHOE Bpemst
HaxoXAEHUS BbIXOAHOMO
YCTPOWMCTBA BO BK/TIOYEHHOM
nnn(n) BblKIIKOYEHHOM COCTOSHUMN

3apatb napameTtpam ton
3HaueHune

3apaHa 3agepkka BblKJIIOYEHUS
BbIXOAHOIO YCTPOMCTBA

3apatb napameTpy doF
3HayeHue O
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1

2

3

HeBO3MOXHO U3MEHUTb
3HayeHve napameTtpa SP

BbicTaBneHa sawmTa ot
M3MEHEHUS YCTaBKN

1. 3apatb napameTpy witPt 3HaueHve
(paspeLLeHHO N3MeHsTb BCe
napameTpbl) unu { (MOXHO U3MEHSATb
SP, HO Hesb3s Apyrue napameTpbl)

2. B napameTtpax SL.L nSL.H
YCTaHOBJ/IEHO OrpaHuyeHve ananasoHa
M3MEHEHNS 3HAYEHUI YCTaBOK

Henb3s nameHntb Napa-
MeTpbI N0ObIX rpynmn.

BbicTaBneHa 3awmrta ot
M3MEHEHUS YCTaHOBKMU

3apats ofAPE=0, YEPE=0

Ha nnamkatope B pexume
PABOTA oTobpaxaetcs
7333

M3mepeHHasa BennynHa
npesbILLaeT 3HaueHns 999.9

1 He MOXET OblTb OTOBpaxkeHa
Ha 4-x pas3psgHOM MHAVKaTope
C To4HoCTbio 0,1 °C

YcTtaHoBUTb 3Ha4YeHune 0
B napametpe dPt

Ha nnamkatope B pexume
PABOTA oTobpaxaetcs
[eer

M3mepeHHasa BennynHa
MeHbLUe 3HavyeHns —199.9

1 He MOXET OblTb 0OTOBpaxkeHa
Ha 4-x pas3psgHOM MHAVKaTope
C To4HoCTbio 0,1 °C

YcTtaHoBUTb 3Ha4YeHune 0
B napametpe dPt

cnenyet AOCTaBUTb B PEMOHT

Mpumeyvanme. Ecnv HENCMNPABHOCTb UM NPELANONIOXMTENIbHAs NPUYNHA B TabnvLe He ykasaHbl, npubop
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MpunoxexHne E

IOCTUPOBKA

E.1. O6wue ykasaHus

E.1.1. lOctupoeka TPM201 3akniovaeTcs B NpoBeAeHUN psiaa onepauunii, obecneynsaroLmx
BOCCTaHOBJIEHME Er0 METPOJIOMMYECKNX XapakTEPUCTUK B CJyHae USMEHEHMS NX B XO4E ANUTENIbHON
akcnnyatauuu npubopa.

BHUMAHME! Heo6xoaMMOCTb NPOBEAeHNs OCTUPOBKM OMpeaensieTcs Mo pesysbratam
noBepku nNpubopa TOJNIbKO KBAMOULMPOBAHHBIMY CMELMANNCTaMN METPOJIONMYECKUX CIYXO,
OCYLLECTBASIOWMX 3Ty NOBEPKY.

MeToguka I0CTUPOBKM 3aBMCUT OT TuMa MCMNOJb3yeMOro AaTyumka.

Tabnvua E.1
Tun patymka MICTOYHMK 3TaNoOHHOro 3HauyeHne Cxema
curHana curHana noaKkoYeHuns
Tepmonpeobpa3oBaTtesb MarasunH conpoTuBAEHUM 100 Om Puc. E.1
conpoTtneneHna TCM100, TCM100 | P4831
Tepmonpeobpa3oBaTtesb MarasnH conpoTuBAEeHWUM 50 Om Puc. E.1
conpoTusneHuss TCM50, TCI50 | P4831
Tepmonpeobpa3oBaTtesib MarasunH conpoTuBEHN 53 Om Puc. E.1
conpoTtunexnms TCM rp.23 P4831
Tepmonpeobpa3oBaTtesb MarasnH conpoTuBAEeHWUM 46 Om Puc. E.1
CONpOTUBNEHNSA P4831
TCN rp.21
Tepmonapa TXK(L), OnddepeHumanbHbIn 40,299 mB Puc. E.2
TXA(K) TXKK(J), THH(N) BoSfibMETP B1-12 B pexvme
Kannbparopa HanpsixeHus

73



MpononxexHne Tabnuupl E.1

1 2 3 4
Tepmonapa TBP(A), AnddepeHunanbHbiit 20,146 mB Puc. E.2
TNN(S), TAMN(R), TMK(T) BoNbTMETP B1-12
B pexunme kanubpartopa
HanNpPs>XXeHns
Tepmonapa TMP(B) AnddepeHunanbHbiit 10,073 mB Puc. E.2
BOSIbTMETP B1-12
B pexunme kanubpartopa
HanNpPs>XXeHns
CurHan noCTosiHHOro Toka AunddepeHumanbHblii 20 A Puc. E.3
0...20 MA, 4...20 MA BoJIbTMETP B1-12 B pexume
Kkanubpartopa Toka
CwurHan nocTostHHOro Toka AnddepeHumanbHblii 5 MA Puc. E.3
0...5 MA BOSIbTMETP B1-12 B pexume
kanubpartopa Toka
CurHan nocTositHHOro AunddepeHumanbHbli 1B Puc. E.2
HanpsixeHus 0...1 B BonbTMETp B1-12 B pexume
KannubpaTopa HanpskeHus
CurHan nocTositHHOro AunddepeHumanbHbli 50 mB Puc. E.2
HarnpsaxeHus BonbTMETP B1-12, B pexume
-50...+50 mB kanubpaTtopa HanpsxeHus
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E.1.2. AnsnpoBeaeHns IoCTUPOBKM Ha BXOA, NPUOOopa NoAaeTcs 9TanoHHbIN curHan. MICTo4HuKN
3TaNIOHHbBIX CUTHAJIOB, X 3HAYEHWS1, a TAKXE TUM CXeMbl MOAKITIOYEHWS], 3aBUCALLEN OT UCMOIb3YEMOr0
hartyuka, npvBefeHsbl B Tabnuue E.1.

E.1.3. Bo Bpemsi l0OCTUPOBKM NPMBOP BbIYUCASET OTHOLLEHNE MeXAY NOCTYMUBLLUMM BXOAHbLIM
CUTHaNOM N CUTHAJIOM COOTBETCTBYIOLLMX OMOPHbIX TOYEK CXEMbI, HA3bIBAEMOE KO3 PULIMEHTOM
IOCTUPOBKY.

E.1.4. NMpwn npoBegeHnnN IDCTUPOBKN NPONCXOANT onpepeneHme KoabdnLMeHTOB I0CTUPOBKN
M3MEPUTENIbHOWN XapakTepUCTUKM TOro Tuna AaTtymka, Ko, KOTOPOro yCTaHOBMIEH HA TEKYLUWIA
MOMEHT B napameTpe cn.&. BbYMCIEHHbIE 3HAYEHNS KO3 PULIMEHTOB IOCTUPOBKIM 3aMNMCLIBAIOTCS
B 9HEProHE3aBNCUMYIO NaMSITb U UCMOJb3YITCS Kak 6a30Bble NPU BbINMOJIHEHWUM BCEX AaNbHENLLINX
M3MEPEHNN C AaHHBbIM TUMOM JaTyunka.

E.2. Mpouenypa Bbl4NCIEHNSI KO3PDULUNEHTOB IOCTUPOBKMN

E.2.1. BbiuncneHve koaddUUmMeHTOB IOCTUPOBKN MPOU3BOANTCS MPU USMEHEHUN 3HAYEHWUN
nporpaMmupyembix napametpos B rpynne CALA.

JocTyn K rpynne napameTpoB IOCTUPOBKM OCYLLECTBASETCS Yeped kog 4.

HaxaTb 04HOBPEMEHHO ++ 1 yoepxusatb 00 nossneHus PAS5. KHonkamu ,

ycTtaHoBuTb ko, 104.
E.2.2. Nocne Habopa kofa HaxaTb . Ha nHamkatope otobpasutcs napameTtp «KOcTupoBka
HaK/IOHa U3MEPUTENbHOV XapakTepucTUK» LLb 1 ero 3HadeHne no ymonyaHmio Skaof.

E.2.3. YCTaHOBMTbL 3HA4YeHVE 3TOro napametpa B rLin (3amyck 0CTUPOBKM) 1 HaXaTb .BTeuenve

2 ¢ NpyBop NPOU3BOAMT U3MEPEHME ITASIOHHbBIX CUrHANIOB, NMOAK/IOYEHHbLIX K OCHOBHOMY BXOAY.

E.2.4. Mpun nony4eHnn npaBunbHOro pesysbTaTa IoCTUPOBKU Ha MHOMKATOPe 0TobpaxaeTcs
3HadyeHve napameTpa LLb = 5Stof, a nna Tepmonap 3HauyeHme napamertpa «HOCTUPOBKA CXEMbl
KOMMEeHcaummn TemnepaTypbl CBOBOHbLIX KOHLIOB Tepmonapbl» LLbS = SkoP.
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Mpy Nofy4eHUn HenpaBuiibHbIX PE3yNbTaTOB HAa MHAMKATOPE MOSBASETCA 3HavyeHue
napametpa LLb = Erll, cBupetenscteyowme 06 ownbke IOCTUPOBKU. [puanHaMy owmnbku
IOCTUPOBKIN MOXET ObITb HENPaBUIbHOE NMOAK/IOYEHMNE NCTOYHMNKA 3TANIOHHOrO cUrHana Kk npuéopy,
HernpaBu/ibHOE 3Ha4YeHWe 3TaJIoHHOro CUrHana, a Takke HeMcrnpaBHOCTb Npubopa.

E.2.5. Nocne ycTpaHeHWsi NpUYMHbI NOSIBAEHMS CO0OLLEHMS 00 OWMbKe ICTUPOBKY ELLE pas
NPOBECTU IOCTUPOBKY, NOBTOPMB M. E.2.3.

E.3. KOcTtupoBka npmubopa ans pabGoTbl ¢ Tepmonpeobpa3oBa-
TeNnsiMu COMpPOTUBJICHUS TPM201

E.3.1. MoaknounTb K OCHOBHOMY BXxoay npubopa BMECTO AaTtymka
MarasuH conpoTtueieHuii Tuna P4831 (unn nono6Hbli eMy C KJlaCcCoM o |10/11
To4HOCTU He xyxe 0,05). CoegnHeHne npubopa ¢ MarasavHoM NPoOM3BOANTb
Nno TPEXMNPOBOAHOWN CxemMe NnoakayeHus, cMm. puc. E.1. ConpoTtuBnenus /
NPOBOAOB JIMHUWN OOMXHbI OTNAnyYaTbes He 6onee yem Ha 0,05 %. (_4:|_0

E.3.2. Bknountb nutaHune npubopa u ycTaHOBWUTb TN gatyuka | R=100 Om (50 Om)
(napameTp cn.k), COOTBETCTBYIOLWMIA MUCMONAL3YEMOMY TUMY MEPBUYHOIrO
npeobpasosaTens.

YCTaHOBUTb HA MarasmHe 3Ha4YeHne CONPOTUBIEHNSA B COOTBETCTBUMN @ @

c Tabn. E.1.
MepeBecTv NprBOP B PEXUM N3MEPEHUS BXOOHOW BENNYUHBI 1 Yepe3 P4831
5...10 c NpoKOHTPOAMPOBaTh NokaszaHus Npubopa. AT NokasaHUs OONXKHbI Puc. E.1

ObITb pasHbl 0,0 = 0,2 °C.

E.3.3. EcnnabconoTHas norpeliHoCcTb UBMePEHUS B 3TOM Touke npesbiwaeT 0,2 °C BbINONHNUTL
onepauunu, ykasaHHbele B n. E.3.4 u n. E.3.5.

E.3.4. TlpowusBectn 0OCTUPOBKY npubopa, BLINOJHAS [ENCTBUS B MOpsake w
nocnefoBaTeNbHOCTW, NPUBEAEHHbIX B pasfa. E.2.
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E.3.5. TllpousBecTn NpoBEPKY Pe3ynbTaToOB IOCTUPOBKU, MPOKOHTPOIMPOBAB B pPeXuMme
PABOTA nokasaHusi BepxHero undpoBOro MHAMKaTopa, KoTopbie A0SXKHbI 6bITb paBHbl 0,0 +0,2°C.
E.3.6. Bblk/lounTb NUTaHne npmubopa 1 OTKIIYNUTL OT HEr0 MarasvH COMPOTUBIIEHWIA.

E.4. IOctupoBka npubopa ansa pabortel ¢ TepMonapamm

E.4.1. MNoaxntounTb K OCHOBHOMY BXogy npudopa
BMECTO patyvka guddepeHumanbHbli BOIbTMETP
B1-12 B pexunme kanubpatopa HanpskeHUs, unu
aHaNorMyHbIi @My NCTOYHMK 3TAIOHHOTO HanpPsAXeHUs ;i"_":;"‘e"“"
C kJlaccoM To4yHocTu He xyxe 0,05. CoepguHeHune + 10
npuéopa ¢ kanubpaTopoM BLIMOJIHATbL MO CXEME, u @
npvBeaeHHoN Ha purc. E.2, ¢ coBnoaeHNeM NosPHOCTH fe
NOAKMOYEHUS. -

E.4.2. BknounTb nuTaHve npubopa n yCTaHOBUTb
TMN pgatyvka (napameTtp cn.E), COOTBETCTBYIOLMI
MCMONb3yeMOMY TUIMY NMEPBMYHOIO Npeobpa3oBaTens.

YcTaHoBUTbL Ha BbixoAe BosibTMeTpa B1-12 Puc. E.2
HanpsiXeHne, COOTBETCTBYIOLLEE TUMY NCMOJIb3YEMOrO
nartyuka, cm T1aon. E.1.

OTkNIo4nTE PaboTy CXeMbl KOMMEHcaUMM TeMnepaTypbl CBOOOAHBIX KOHLOB, YCTAHOBMB B
napametpe Yol sHadeHune ofF. MapameTp OTKNIOYEHMS CXEMbl KOMMEHcAUUn TemnepaTtypbl
CBOGOAHBLIX KOHLIOB Tepmonapbl Yol Haxoamtcs B rpynne napameTpoB IOCTUPOBKM, AOCTYN K
KOTOPOU ocyliecTBaseTcsa yepes kog 104.

Kanu6patop TPM201
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MepeBectn npmnbop B pexum PABOTA n yepes 5...10 ¢ NPOKOHTPONMPOBaATh NMokasaHus
npubopa. 3T NokazaHus [OJIKHbI ObiTb PaBHbI CNeAyWUM 3HAYEHUAM:

npu pabote ¢ Tepmonapont TXK(L) 500,0 £ 2,0°C;

npu pabote ¢ Tepmonapon TXA(K) 975,0 £ 2,0°C;

npu pabote ¢ Tepmonapoit THH(N) 1105+ 2°C;

npu pabote ¢ Tepmonapon TXKK(J) 718,6 £2,0°C;

npu pabote ¢ Tepmonapoii TMM(R) 1694 = 4°C;

npu pabote ¢ Tepmonapoii TBP(A_1) 1269 +4°C;
npu pabote ¢ Tepmonapoii TBP(A_2) 1256 + 4°C;
npu pabote ¢ Tepmonapoii TBP(A_3) 1281 + 4°C;
npu pabote ¢ Tepmonapoin TMNP (B) 1498 + 4°C;
npu pabote ¢ Tepmonapori TMK (T) 388 £ 4°C;

Mpumeyanwue.
AnaTtepmonapsb! TMIM(S) npaBnnbHOCTL BLINOIHEHWA UISMEPEHUS KOHTPOIMPYETCA NPKY NoAaYe Ha Bxoa npubopa
3TasIoHHoro HanpsixeHnst 15,00 MB. Mpun aToM nokadaHuns npubopa foMKHbI cocTaBnATb 1452+ 4°C.

Ecnn norpelHocTb M3amepeHnst B 3TOM TOYKE NMPeEBbILIAeT NpMBeaeHHyIo B . E.4.2 Bennuuny,
BbIMOJIHUTb ONEepaLmm, ykadaHHble B M. E.4.3nE.4.4. ECnvMnorpellHoCTb He NpeBbILLAEeT NPUBEAEHHbIX
BblLLE 3HA4YeHWIA, IOCTUPOBKA He TpebyeTcs.

E.4.3.Mpoun3BecTnocTMPOBKY Nprbopa, BbINOJSIHSS AENCTBUS B MOPSAKE U NMOCE0BaTENIbHOCTH,
npvBefeHHbIX B pasa. E.2.

E.4.4. TponsBecTn NpoBepky pe3ynbTaToB IOCTUPOBKW, NMPOKOHTPONMPOBAB B pexume
PABOTA nokasaHusi BepxHero LmdpoBOro MHANKaTopa, KoTopble A0MKHbI ObITb PaBHbI 3HAYEHUSIM,
yKasaHHbIM B 1. E.4.2.

BHUMAHMUE! lMpwu BbinoNHeHun paboTt no n.n. E.4.2...E.4.4 BbIxoQHOE HanpsixeHue
kanubpartopa OO/KHO OCTaBaTbCsi HEM3MEHHBLIM 1 PaBHbIM 3HA4YeHWIO0, 3aJaHHOMY B N. E.4.2.
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E.4.5. ECnv norpewHocTb N3MEPEHUI B 3TOIN TOYKE MpeBbillaeT npusedeHHyo B n. E.4.2
BEJINYMHY, MOBTOPHO BbIMNOHUTBL ONepauumn,ykasaHHole B n.n. E.4.3 n E.4.4.
E.4.6. BbikiounTh NnuTtaHne npubopa v OTKIOYMTL OT Bxoaa npubopa BonbtMeTp B1-12.

E.5. IOcTupoBka npubopa ans pabotsi ¢ garynkammn
C BbIXOAHBIM CUrHasioM MOCTOSIHHOIO TOKa KanwGparop TPM201

E.5.1. MoakniounTb K OCHOBHOMY Bxoay npubopa HanpsXeHns
BMECTO AaTyuka auddepeHumansHblil BonbtMetp B1-12 8 |g1.12
pexumMe kanmbpaTopa Toka, v aHanor YHbIN eMy UCTOYHUK 110
3TaIOHHOr 0 MOCTOSIHHOIO TOKA C KNTAaCCOM TOYHOCTU HE XYXe [ @ [“]
0,05. CoenumHeHune npubopa ¢ B1-12 BbINOAHATL NO CXEME,
npuBeneHHon Ha puc. E.3, ¢ cobniogeHremM nonsipHoCcTn -
NOAKIIOHEHMS.

Tun wncnonb3yemoro pesuctopa C2-29 B,
conpoTtuenenme 100 Om+0,05 %.

E.5.2. Bkniountb nutaHne npmnbopa n ycTaHOBUTb Puc. E.3
TN gatyuka (napameTp cn.t), COOTBETCTBYIOLLMN
MCNONb3yeMOMY TUMY NEPBUYHOrO Npeobpasosartens. YCTaHOBUTbL B napameTpe Cn.L 3HadeHne
0.0, a B napameTpe cn.H 3naysenve 100.0.

3apatb Ha Bbixoge B1-12 3HaveHue Toka, COOTBETCTBYIOLLEE TUMY YCTAHOBIEHHOMO AaTymka
(tabn. E.1).

MepeBecTn NpuboOp B PEeXuMM M3MEpPeHUs BXOAHOW Benu4yuHbl 1M 4Yepe3 5..10 ¢
MPOKOHTPONMPOBATL NOoKasaHus Npubopa. AT nokasaHusa O0SXHbl ObiTb paBHbl 100,0 + 0,2 %.
Ecnun norpelHocTb n3mMepeHuns B 9TON ToYke NpeBbIlIaeT NpMBeAeHHOe 3HA4YeHWe, BbIMOJIHUTb
onepauuu, ykasaHHbele B n. E.5.3. n E.5.4.

E.5.3. MNpowusBecTn CTUPOBKY npubopa, BbINOMHAS AENWCTBUS B MNopsnke u
nocnenoBaTesibHOCTU, NPUBEAEHHbIX B pa3a. E.2.
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E.6. IOctupoBka npub6opa ansa paboTel C AAaTYNKAMU C BbIXOAHbIM CUrHAIOM
MOCTOSIHHOIO HarpsHKeHus!

E.6.1. MopkniounTb K OCHOBHOMY BxoAy npubopa BMecCTo aatumka anddepeHLmanbHbIi
BONbTMETP B1-12 B pexunme kanvbpaTtopa HanpskeHWs, Uy aHanornyHbli eMy UCTOYHUK 3TaNoOHHOT O
NMOCTOSIHHOIO HanpsKeHUs C KnaccoMm To4yHocTu He xyxe 0,05. CoeamHeHve npubopa ¢ B1-12
BbINOJIHATL MO CXeme, NpuBeaeHHON Ha puc. E.2, ¢ cobnioaeHnemM nonsipHOCT NOOKMOYEHUS.

E.6.2. BkiounTb nutaHve npubopa M yCTaHOBWUTL TWUM AaTtymka (napametp cn.k),
COOTBETCTBYIOLLMIA UCNONB3YEMOMY TUMY NEPBUYHOrO Npeobpasosarens. YCTaHOBUTb B NapameTpe
cn.L 3Hayerve 0.0, a B napameTpe cn.H sHaverne 100.0.

3apaTtb Ha BbiIxoAe kanubpaTtopa 3HavyeHWe HamnpsikeHusi, COOTBETCTBYIOLLEE TUMy
YCTAHOBJIEHHOr 0 AaTtyuka, cM. Tabn. E.1

Mepesectn npnbop B pexmum PABOTA un yepes 5...10 ¢ NpoKOHTpOAMpPoOBaTb MokasaHus
npubopa. ATn nokasaHus 4omkHbI 6b1Tb paBHbl 100,0 £ 0,2 %. Ecnmn norpeLiHoCcTb U3MepeHust B 3ToM
TOuYKE MPEBbILLAET NPUBEAEHHOE 3HAYEHNE, BbINOMHWTL Onepaummn, ykadaHHble B nn. E.6.3 n n. E.6.4.

E.6.3.MpounasecTniocTMpoBKy Npnbopa, BbINOHSSA AeNCTBUS B MOPSOKE U NOCEe0BaTEIbHOCTH,
npvBefeHHbIX B pasa. E.2.

E.6.4. [pon3secTy NpoBEpKy pe3ybTaToB IOCTUPOBKM, MPOKOHTPONMPOBaB B pexume PABOTA
rMoKasaHusi BEpXHEro LUMpoBOro MHAMKaTopa, KoTopble AOMmKHbI ObiTb paBHbl 100,0 £ 0,2%.

BHUMAHME! MNpu BbinonHeHun paboTtnon.n. E.6.2...E.6.4 BbIxogHOE HanpsixeHne kannbpaTtopa
[OJ/KHO OCTaBaTbCst HEM3MEHHBIM U PaBHbIM 3Ha4YeHUto, 3agaHHomy B n. E.6.2.

E.6.5. Bbik/ilounTb NUTaHne nprubopa 1 OTKIIOYNTL OT HEro BosibTMeTp B1-12.

E.7. IOcTupoBka gat4mka TemMnepatypbl CBOOOAHbIX KOHLOB TepMonap

E.7.1. MoakniounTb, cobnoaas nofsSpHOCTb COeaMHEHNs, K OCHOBHOMY Bxoay npubopa
cBOOOAHbIE KOHUBI TepMONapskl. [lomecTuTb pabounii cnali TepMmonapsbl B COCyn, CoaepXallmia
cMmechb nbaa 1 Boabl (Temnepatypa cmecu 0 °C).
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E.7.2. BkounTb nuTaHne npubopa M ycTaHOBMTL TUN gatymka (napametp cn.k),
COOTBETCTBYWOLLUA TUMNY NOAKIIOYEHHON TepMonapbl.

E.7.3. MNMepeBectn npmnbop B pexmm PABOTA n nocne nporpesa npubopa B TeyeHue
20 MMHYT NPOU3BECTU IDCTUPOBKY AaTyMka TeMnepaTypbl CBOOOAHbIX KOHLLOB, YCTAHOBMB B

napametpe LLbS 3HaueHue rlin n Haxas KHOMKY .

Bkniountb aBTOMaTU4YECKYO KOppekunio 3AC Tepmonapbl N0 TeMnepaType ee CBOBOAHbIX
KOHLOB, ycTaHoBMB B napametpe Yol snaueHve on.

E.7.4. Npon3BecTn NpoOBEpPKY pPe3ynbTaTtoB IOCTUPOBKN, MPOKOHTPONMPOBAB B PEXUME
M3MEPEHUS MOKa3aHUs Ha BEPXHEM LMGPOBOM MHAUKATOPE, KOTOPbIE A0/MKHbI OblTb PABHbI
3HayeHuo 0 °C ¢ abconoTHON norpelwHocTbio He xyxe 1,0 °C.

E.8. IOcTpoBKa BbIXOAHbIX YCTPOMUCTB TUNa «U» n «Y»

E.8.1. Noaknounts BY Tuna «M» (LAIMN «napametp-Tok 4..20 MA»); BY tnna «Y» (LAMN
«napameTp-HanpsixeHne 0..10 B») no cxemam, npuBeneHHbIM Ha puc. E.4 — E.5.

HanpsxeHne nctoyHMka nNUTaHus OOMKHO OblTb B amanasoHe 15...28 B. B kauvecTBe
M3MEPUTENA HaNpPsKEeHUss MOXET ObiTb MCMONb30BaH NPUOOP AN KannbpoBKM BOJSIbTMETPOB
P3003 nnn nHoli nprMbop TOro Xe kfacca ¢ paspeluaiollein cnocobHocTeio 0,001 B.

E.8.2. Bbluncnenne k0abddOULMEHTOB IOCTUPOBKM NPON3BOANTCS NMPU N3MEHEHUN 3HAYEHWUN

nporpammmupyemMbix napametpos B rpynne LALb.
+ W yOepxuBaTh

[lna pocTtyna K rpynne cneayeTt 0JHOBPEMEHHO HaXaTb KHOMKM
no nosienenns PASS.
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R, = 500 Om

TPM201

P3003

Puc.E.4. NopknioyeHne BY tTmuna U

TPM201

Ry=2,5k0M

J

T

+Unur

-Unur

AN

P3003

Puc.E.5. NopgknioyeHne BY tuna Yy
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KHonkamn , YCTaHOBUTL ko, 104.
E.8.3. NMocne Habopa kopa HaxaTb .

E.8.4. BoibpaTtb napametp «KoadbbULUMEHT I0CTUPOBKM MUHUMAIIBHOM FPaHuLLbl BbIXOOAHOTO
curHana UAM» ¢ {-0. U3meHsas 3HadeHne napameTtpa, o6uThcs, 4To6bl NokasaHusa BONbTMETpa
PaBHSNNCH:

— 2,0 B npu toctuposke LIAM 4...20 MA;

— 0,0 B npu toctuposke LIAM 0...10 B.

HaxaTtb KHOMnKy . Ha wHamkaTope otobpasutcs napameTtp «KoadpdUUMEHT 10CTUPOBKM

MaKCUMasIbHOM rpaHuLbl BLIXOAHOrO curHana LIAM» O (- i

E.8.5. MameHsia 3HauyeHne mapameTpa < - {, [o6uUTbCA, YTOOLI MOKasaHWsa BOJbTMETPA
PaBHSNNCH:

— 10,0 B npwu toctuposke LA 4...20 MA;

- 10,0 B npwu octuposke LIAM 0...10 B.

HaxaTtb KHOMKy .

E.8.6. nqa BbIxoAa U3 pexuma IoCTUPOBKY yAEPXUBaTL KHOMKY B TeyeHune 6 c.
BbikntounTb nuTaHve npubopa u oTkNoYUTL 06opynoBaHue.
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JINCT PETUCTPALUU USMEHEHUIA

Ne nameHe-
HUA

Homepa nuctos (CTp.)

NU3MEH.

3aMeHeH.

HOBbIX

aHHYNMp.

Bcero nucrtos
(ctp.)

Hata
BHECEHUs

Mopnucob
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