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BBepeHune

Hactoswwmin nacnopT » pykoBOACTBO MO 3KCNiyaTauuu npefHasHadeHbl Ans 03HaKOMIeHus 06-
CMY>XVBaOLLEro NepcoHarna ¢ yCTPOMCTBOM, MPUHLMINIOM AENCTBUS, KOHCTPYKLUMEN, MOPSAKOM 3KCnnya-
Tauum un OBCMYXMBaHUSI U3MEPUTENEN-PErynaTopoB [ABYXKaHanbHbIX (M3MepuUTeNnen-perynsaTopos
MukponpoueccopHbix) TPM202 (B ganbHelweM MO TEKCTY UMEHyeMbIX «npubop», «TPM202» wnu
«npubop TPM202»).

HacTosilee PykoBoACTBO No akcnyaTauuy pacnpocTpaHsieTcsl Ha Npnbopbl Bcex Moaudmkauui,
MN3roToBMEHHbIE cornacHo TY.

Mpunbopbl MMeT cepTudukaT 06 yTBEpPXOEHUU TUMNa CPEACTB U3MEPEHUI 1 cepTudmkaTt cooT-
BETCTBUSA.

Mpn6opbl TPM202 moryT BbinyckaTbCst B pasnuyHbIX MoaundMKaumsax, OTiMyalolmxcs Apyr ot
apyra KOHCTPYKTUBHbIM UCMOMHEHUEM U TUMOM BCTPOEHHBIX BbIXOAHbIX YCTPOWCTB.

Mogaundmkaumm npubopa COOTBETCTBYET CrieaytoLLee yCroBHoe 0003HaueHeE:

Mpubop TPM202 - X. X X

| KoHCTpyKTUBHOE MCMoNHEHWE

|Tun BCTPOEHHOI0 BLIXOAHOrO YCTpoMcTEa 1

|Tnn BCTPOEHHOT0 BLIXOAHOrO YCTPOIiCTBA 2




KOHCprKTVIBHOG UCNOJIHEHUe!:

H - kopnyc HacTeHHoro kpenneHnus ¢ pasmepamu 130 x 105 x 65 MM 1 CTeneHbio 3aLwuTbl
Kopnyca |P44;

H2 — kopniyc HacTeHHoro kpennenus ¢ pasmepamy 150x105x35 MM 1 cTeneHblo 3almTbl Koprnyca

1P20;

L1 — kopnyc WMTOBOro KpenmneHus ¢ pasmepamm 96 x 96 x 70 MM 1 CTeMNeHbIo 3aLmnTbl
CO CTOPOHbI N1LeBon naHenn IP54;

L2 — kopnyc LWMTOBOro KpenneHus ¢ pasmepamm 96 x 48 x 100 MM 1 CTEMNEHbIO 3aLnTbI
CO CTOPOHbI NUueBor naHenu IP54.

[abapuTHbIe YepTexu KOPNyCcoB pasnuYHbIX TUNOB NpuBeAeHbl B Mpunoxernn A.
Tun BCTPOEHHOro BbIXOAHOIO ycTpomncTaa 1, 2:

P — pene anekTpomarHuTHoOE;

K — onTonapa TpaH3ncTopHasi CTPYKTypbl N—p—n-TUNa;

C — onTonapa CMMUCTOpPHasi;

W — uncpoaHanoroseiii npeobpasoBaTenb «napameTp—Tok oT 4 4o 20 MA»;

Y — undpoaHarnoroBbiit npeobpasoBaTenb «napameTp—Hanpsbkerme ot 0 4o 10 Bx»;
T — BbIXO4 ANS YNpaBneHust BHELLUHUM TBEPAOTENbHbLIM pene.



1 HasHauyeHue
Mameputenun-perynatopbl AgByxkaHanbHble TPM202 npegHasHayeHbl ANs M3MepeHust U aBToma-
TUYECKOro perynnpoBaHns Temnepartypbl (MPY UCMOMNb30BaHMKN B Ka4ecTBe MepBUYHbIX Npeobpasosa-
Tenen TepmonpeobpasoBaTenieii CONPOTUBIEHNS UM TePMO3NeKTpu4ecknx npeobpasosateneit), a
Takke Apyrux dusnYecknx napameTpoB, 3HAYEHVE KOTOPbIX MepBUYHBbIMK NpeobpasoBaTensamu (oa-
nee «gaTyvMKamMu») MOXeT ObITb MpeobpasoBaHo B YHU(PULIMPOBAHHbLIN CUTHaN MOCTOSHHOTO TOKa Unn
HanpsbkeHusi. MHdopmMauus o niobom u3 n3mepeHHbIX u3ndeckux napameTpoB oTobpaxaeTcs B
LUndpoBOM BuAe Ha BCTPOEHHOM YeTbIpexpaspsaHOM LdpoBOM MHAMKaTOpPE.
Mpnbopbl MOryT BbITb NCMOMNBL30BaHbI ANS U3MEPEHNS U PErYNIMPOBaHNSA TEXHOMOMMYECKNX napa-
METPOB B Pa3fMyHbIX OTPACNAX NMPOMbILLIIEHHOCTW, KOMMYHaINbHOrO M CEeMbCKOro X03sncTaa.
I'Ip|/|60p No3BOMNSET OCYLLECTBAATL criegyowme QyHKLUN:
n3MepeHve TemnepaTypbl U Apyrux pusmyecknx BenuuuH (4aBneHus, BNaXHOCTN, pacxoaa,
YPOBHSI ¥ T.M.) B ABYX Pa3NMyHbIX TOYKAX C MOMOLLbIO CTaHAAPTHbBIX AaTUYNKOB;
—  HesaBMCHMOe perynvpoBaHue AByX U3mepsieMblX BENUYMH MO ABYXMO3ULMOHHOMY 3aKOHY;
—  perynupoBaHWe OJHOW U3MepPSEeMON BEMNUYMHBI MO TPEXMO3NLIMOHHOMY 3aKOHY;
—  BblYMCIIEHME W perynMpoBaHue pasHOCTU ABYX namepsieMblx BenuuuH (AT = T1 — T2);
—  BblYMCMEHWME KBaApaTHOTO KOPHS M3 U3MEepsieMOW BenuyMHbl Mpu paboTe C Aartunkamu,
VMELUMN YHUPULIMPOBAHHbIN BbIXOAHOW CUrHAm TOKa WU HanpspKeHus;
—  oTobpaxeHue TekyLlero 3Ha4eHUs U3MepsemMoi BeIMYNHbI Ha BCTPOEHHOM CBETOAMOAHOM
uncpoBOM nHAUKaTOPE;
—  dopmupoBaH/e BbIXOAHOTO Toka 4..20 MA Ans pernctpauuv M3MepsieMblX AaHHbIX Wn
ynpaBneHust UCNOSTHATENbHLIMU MexaHu3mamu no [-3akoHy
(8 mogndumkaumax TPM202-X.U/PU/KN/CW);
- pervcTpaums aaHHbeix Ha MK 1 yctaHoBneHue koHdurypauum npubopa ¢ KomnbtoTepa vepes
nHTepdenc RS-485;
—  AMCTaHUVMOHHOE yrpaBrieHVe perynsTopom.



2 TexHM4YecKue XapaKTepnucTtukn n ycnoBus akcnnyatauumum

2.1 TexHU4YecKue XxapaKTepUCcTUKH

TexHnyeckve xapakTepucTuku npnbopa npveeaeHsbl B Tabnuuax 2.1 — 2.3.

Tabnuua 2.1

HaumeHoBaHue

3HavyeHune

MuTtaHne

HanpspkeHne nutaHus
YacToTta
MoTpebnsiemasi MOLWHOCTL, He Gonee

o1 90 no 245 B
oT 47 po 63 'y
6 BA

Bxoabl

Bpems onpoca Bxoaa, He Gonee

1 cek

BxofHoe conpoTuBneHne npubopa npu NoAKNYEHUN
MCTOYHUKA YHUDMLMPOBAHHOIO CUrHana:

— Toka (Npu NOAKIMOYEHNN BHELLHETO NPELM3VOHHOro pe3ncTopa)

100 Om £ 0,1 %

— HanpsXxeHud, He MeHee

100 kOm

MNpenen ocHoBHOI AonyckaeMon NpMBeAeHHOW NOrPeLlHOCTU NPU U3MEpPEeHUMN:

- yHVI(bVILI,VIpOBaHHbIX CUrHasoB TOKa U Hanps>XeHus

— TepmonpeobpasoBaTenemM ConpoTUBEHNS 0,25 %
— TepMmonapou 0,5%
0,5%




MpogomkeHne Tabnuubl 2.1

HaumeHoBaHue 3HayeHune
BbixoaHble ycTpoucTBa
KnioyeBoe BbIXoAHOE YCTPOUCTBO:
TpaHancTopHas ontonapa:
— TOK Harpy3ku 200 MA

— HanpsbkeHve

40 B nocT. Toka

CI/IMI/ICTOpHaH onTonapal):

— TOK Harpyakmz) 0,5A
— HanpshxeHune 240 B
OnekTpomarHuTHoe pene:

— TOK Harpysku 8A

— HanpsXxeHune

220B 50y, cos ¢ =0,4

Bbixog ons ynpasneHna BHEWHUM TBepAOTe IbHbIM perne:

— HanpsXxeHune

ot4p006B

— MaKCUMarnbHbI BbIXOAHOM TOK

100 mMA




Tabnuua 2.1 —OKkoH4YaHue

HaumeHoBaHue 3HayeHune

AHanoroBoe BbIXofgHOEe yCTpOﬁCTBO:

ona LAMN
«napameTp — | «napameTp —
TOK» HanpshkeHne»
BbIXOAHOM curHan LIAT 4... 20 MA 0..10B
nocT. Toka
10...30B 15...32B
HanpshkeHne nuTaHus
nocT. Toka nocT. Toka
COMPOTUBIEHUE Harpy3Ku 0... 1000 Om 6onee 2 kKOm
npeaen 0OCHOBHOW AOMNYCTUMOWN NpUBEAEHHOW NOrpeLlHOCTH 0,5% 0,5%

UHTepdbenc cBasmn
Twn nHTepderica RS-485

2,4,4,8;9,6; 14,4; 19,2; 28,8,
38,4; 57,6; 115,2

Tun kabens OKkpaHupoBaHHas BUTas napa

CkopocTb nepeaayv AaHHbIX, KOUT/C

Tun npoTokona nepegayn AaHHbIX OBEH, Modbus RTU (Slave),
Modbus ASCII (Slave)

D XapakTepuUCTVKU NpuBeAeHbI Ana onTonapbl, ynpasnsAoLwen MOLWHbIMU TUPUCTOPaMMU.
? MNpu paBoTe CUMUCTOPHOM ONMTONAPbI B HEMPEPLIBHOM PEXVME TOK Harpysku He JOIDKeH npe-
BblwaTtb 50 MA.




Ta6bnuua 2.2 — [laTuMKku U BXOAHbIe CUrHanbl

HaumeHoBaHue

Ounana3oH
- o
namepenun, C

3Ha4yeHUe egqUHMU-

ubl Mnagwero

Mpepnen ocHoB-
HOW npuBefeH-
HOW norpeLuHo-

paspsaa* ctn, %
TepMonpeo6pa3soBaTenu conpoTtuBneHus no FOCT 6651
Cu 50 (0¢=0,00426 °C ™ —50...+200
50M (0:=0,00428 °C ™) —190...+200
Pt 50 (0:=0,00385 °Cl'1) —200...+750
500N (¢=0,00391 °C ™) —200...+750 o
Cu 100 («=0,00426 °C 1) 50...+200 01°¢C 0,25
100M (0:=0,00428 °C 1) —190...+200
Pt 100 (2=0,00385 °C ™) —200...+750
1000 (¢=0,00391 °C ™) —200...+750
HecTtapgapTusvpoBaHHble TepMonpeobpa3oBaTeny CONpoTUMBEHUs!
53M (a =0,00426) (rp.23 —50 ... +200 o
4611 ((cx =0,00428)) ((rp.21)) 2200 ... +650 01¢C 0,25
TepMoanekTpuyeckue npeobpasosatenu no FOCT P 8.585
TXK (L) —200...+800
TXKK (J) —200...+1200
THH (N) —200...+1300
TXA (K —200...+1300 °
TN ((s)) 0..+1750 01¢C 0.5
TN (R) 0..+1750
TMK (T) —200...+400
TBP (A-1) 0...+2500




OKoH4YaHue Tabnuubl 2.2

3Ha4yeHue egUHMU-

Mpenen ocHoB-

[Onana3soH HOW NpuUBeaeH-
Haumenosanue n3mepeHumn Hel ::a:u;fro HOW MnorpeLuHo-
paspsn ctn, %
TBP (A-2) 0...+1800 'C
TBP (A-3) 0...+1800 ‘C 01°C +0,5
TMP (B) +200...+1800 °C
YHudmumpoBaHHble curHanbi no FOCT 26.011-80

TOKOBbIN 0... 20 MA 0...100 %
TOKOBbIN 4... 20 MA 0...100 %
TOKOBbIN O... 5 MA 0...100 % 0,1% 10,5
HanpsbxkeHus -50...50 mB 0...100 %
HanpshkeHns 0...1 B 0...100 %

Mpumeyanue * - [Npu Temnepartypax Boiwe +1000 °C u B Touke MuHyc 200 °C ueHa eavHuLUbl MNag-

wero paspsiga pasHa 1 °C.
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Ta6bnuua 2.3 - XapakTepucTUKU KOpnycoB

HaumeHoBaHue Kopnyc
1 w2 H H2
[abapuTHble pa3mepbl, MM (6e3 anemen- 96x96x70 96x48x100 130x105x65 |150x105x35
TOB KpenseHus)
CTeneHb 3aWwumThbl kopnyca IP54* P54+ \Paa P20

MpumeyaHue - * CO CTOPOHbI NIMLIEBOI NaHesnm

2.2 YcnoBus 3KcnnyaTtauum

Mpu6op NpedHa3HaYeH Ans SKChnyaTauumu B CreayOLWMX YCIIOBUSIX:

— Temnepatypa oKkpyxatoLLen cpeabl
— ATMmocdepHoe aaBneHue

— OTHocuTenbHas BrnaxHOCTb Bo3dyxa (npu TemnepaTtype +35 °C)

11

ot +1 go +50 °C
oT 84 go 106,7 klMa
30...80 %




3 YcTponcTBO 1 NpUHLMUN AeNCTBUA

3.1 MpuHuMn pencrTBUA

B npouecce paboTtel TPM202 npon3BoaMT onpoc BXOAHbLIX AATYUKOB, BbIYUCHSS MO NOMy4YeHHbIM
[OaHHbIM TeKyLLMe 3HAYEHUs1 U3MEPSIEMbIX BENUYMH, OTOBpaxaeT UxX Ha LUM(POBOM MHAMKATOPE U Bbl-
[aeT COOTBETCTBYHOLLME CUrHArmbI Ha BbIXOAHbIE YCTPOWCTBA.

3.2 ®yHKUMOHanbLHaA cxemMa npubopa

dyHKUMOHaNbHas cxema npubopa npveeaeHa Ha pucyHke 3.1.
MpuGop BkntoyaeT B cebds:

[OBa yHMBepcarbHbIX BX04a AN NOAKMYEHNs NepBuYHbIX NpeobpasoBaTenen (4aTtymnkos);
610Kk 06paboTku AaHHbIX, NPeAHa3HaYeHHbI ANS LMdposon dunbTpaummn, KOppekLmn n pe-
rynupoBaHWs BXOLHOW BEMNWNYUHBI;

OBa BbIXOOHbIX YCTponcTBa (ganee - BY), koTopble B 3aBUCMMOCTM OT MCMNOMHeHWs npubopa
MOryT ObITb KIOYEBOrO UMW @HANoroBoro TMna;

ABa LUMPOBbLIX MHANKATOPa AN 0TOOPaXeHUst perynmpyemon BeNMunHbl U ee yCTaBKu.

Jlornyeckme yctponctea (ganee - J1Y), Bxogswme B 6nok o6paboTkvu AaHHbIX, hopMUPYIOT cur-
Hasbl yNpaBneHns BbIXOAHbIMW YCTPOWCTBAMMN B COOTBETCTBMM C 3a4aHHbIMN pexnuMaMu paboTsl.

3.2.1 Bxogpbl

Mporpammupyemblii napameTp «Tun gatynka» ans Bxogos 1 n 2 cnt {n Jnkl (in.tl v in.t2),
cm. Mpunoxexwne b.

K nameputenbHbiM Bxogam npubopa MoryT 6biTb NOAKMIOYEHb! AaTYMKU Pa3HblX TMNOB. [Ans us-
MepeHVsi TeMnepaTtyp MCMonb3yT TepMonpeobpasoBaTenyt CONPOTUBIIEHUSI U TEPMO3NEKTpUYeckme
npeoGpasoBatenn (Tepmonapsl). Ansa n3mepeHns Apyrvx hUsM4ecknx napameTpos MoryT 6biTb uc-
nosib30BaHbl A4aT4MKW, OCHALLEHHble HOPMUPYIOLWMMK NpeobpasoBaTensimy 3TUX NapaMeTpoB B YHUW-
duUUMpOBaHHbIE CUrHanbl MOCTOSHHOTO Toka 4...20 MA, 0...20 MA, 0...5 MA wnnu HanpskeHust —

12



50...50 MB 1 0...1 B. Ocob6eHHOCTM NOAKMOYEHNST AAaTYMKOB OnuMcaHbl B M. 5.3.3, cxeMbl — CM. NpuUIo-
XeHue B.

TPM202
I Bnok 06paboTku gaHHbIX ™ | o
| 1dpOBOIA |
| uJ‘?‘gng o | I KI04eBoe PerynupoBatie
T B
natam 1 won |1 [™ vopperus T1 = perynsitop | ) = gaerHanw?,auw
7 ! BbiMCAMTENL V ananoroeeid L _ LAN
I (N5 aHANOroBbIX M-perynstop 1L a.20ma U __pirﬂpoaawe
| BX0/108) wameputens- | | 1T W
| BLIMMCANTEND perucTparop _II— perucTpauma
pasHoCTH .
| AT=T1-T2 v | m
1poBOiA
| ul;:lﬁng ABYX- I Knioyesoe perynnposarie
| MO3MLMOHHBIH T B
ATuMK 2 BXOJ, KOppexws T2 = perynarop = ga‘fﬂHaﬂHSBLlMﬂ
7 2 M BLIMUCIHTENL = ananoroson 1| | AN
| | (anm aranoroseix | Il-perynstop | Ite| 4. 20ma ]| perymposaime
BX0708 uameputens- || 1~ nm
I 2 | perné)Tparop |‘ =1 l— perucTpaums
R e »
RS-485 — E

PucyHok 3.1
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3.2.2 O6paboTka BXOQHOrO cUrHana

CurHan, nonyyeHHbI ¢ aTymka, npeobpasyeTcsa B LMGPOBOE 3HAYEHUE N3MEPSIEMOIl BEMUYMHBI
(Temnepatypbl, AaBNeHus, pacxoda u T.4.).

Mporpammupyemble napameTpsl (Mpunoxexne b):

—  «TOYHOCTb BblBOZA Temnepatypbi» Ha Bxogde 1 v 2 dPE {n dPEC,

—  «HWKHSS rpaHuLa ananasoHa uamepeHus» ans sxoaos 1 n 2 Cal {ncnlc,

—  «BepXHsA rpaHuLia avanasoHa naMmepeHus» ana sxoaos 1 u 2 cnH {n CnH2,

—  «MOMOXEHUE OeCATUYHON ToukM» ans Bxonos 1 n 2 dP { v dP2.

3.2.2.1 MacwTabupoBaHue

Mpu paboTe ¢ AaTymkamm, OPMUPYIOLLMMM Ha BbIXOAE YHUMULMPOBAHHLIV CUTHAM TOKa UMK Ha-
MPSXKEHWs1, AManasoH U3MepeHust 3a0aeTca B COOTBETCTBUM C AManas3oHoM paboTbl MPUMEHSEMOro
fdatuvka. MNpu UaMepeHnn aHanoroBbIX CUrHanoB NpuGopP OCYLLECTBASIET NHENHoe NpeoGpasoBaHue
BXOAHON BEMUYMHBLI B pearnbHylo (PU3NYECKyl0 BEMUYMHY B COOTBETCTBUM C 3afaHHbIM AManasoHOM
n3MepeHus no dopmyre:

T = Ny + Ix(MNg—My), Nnpyn N06bIX cOOTHOWEHUAX Mg 1 My
roe lx— 3HadeHue curHana ¢ gatymka B OTHOCUTENbHbIX eamMHnuax gumanasoHa ot 0 go 1,000;

My — 3agaHHoe nonb3oBaTeneM HWKHee 3Ha4YeHne rpaHnLibl AnanasoHa u3MepeHus;
Mg — 3agaHHOE nonb3oBaTenem BepxHee 3HavYeHune rpaHnubl Anana3oHa UsmepeHus.

3.2.2.2 BbluncneHune KBagpaTHOro KOpHs
Mporpammupyembiii napameTp «BblMUCIUTEND KBAAPATHOTO KOPHS» Ans Bxodos 1 1 2 Sqrl u
Sqr2 (59- v 59-2). Ons aktuBM3aumm BeluMCnUTENS NapameTpsl Sqrl v Sqr2 ycTaHOBUTL B 3HaYe-

HUE on, cM. npunoxexve b.

Ons paboTbl ¢ AaTyuMkamu, YHUUUUPOBAHHBIN BbIXOQHOW CUrHamM KOTOPbIX MponopuMoHaneH
KBafpaTy M3MepsieMow BEMUYUHbI, UCMONb3yeTcs OYHKLUS BbIYUCIIEHNS KBAApaTHOrO KOPHS, BKIOYa-
eTCcs NporpamMMHbIM MyTeMm.
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3HauveHne KBagpaTHOro KOPHsSi M3MepPSIeMON BEMUYMHBI, KOTOPOE NMOAAETCS HA MHOUKATOP U COOT-
BeTcTBYOLWee J1Y, BbluncnsaeTcs no gopmyne:

T= HH*\E(HE 7HH), npu ntobbix cooTHoweHusx Mg n My
roe lx— 3HayeHwe curHana ¢ gatyvka B OTHOCUTENbHBIX eAnHuLax amanasoHa ot 0 go 1,000;

My — 3agaHHOe Nonb3oBaTeENEM HXKHEE 3HaYeHne rpaHnubl gnana3oHa n3aMepeHus;
Mg — 3agaHHOE nonb3oBaTenemM BepxHee 3HayeHue rpaHyLbl Avana3oHa U3MepeHus.

3.2.2.3 Koppekuusi usmepeHum

Mporpammupyemble napameTpsl (Mpunoxexne b):

— «COBUI XapaKTepucTukn» ans Bxoaos 1 n 2 SH1 n SH2 (8K {n SHE);

— «HAKIMOH XapaKTepucTMku» Ansa Bxogaos 1 v 2 KU1 n KU2 (FY (v PLD).

3.2.2.3.1 [nsa ycTpaHeHns HavarnbHOW MOrpeLiHoCcT Nnpeobpa3oBaHusl BXOAHbIX CUrHanoB v no-
rPELIHOCTEN, BHOCUMMbIX COEAMHWUTENbHLIMU NPOBOAAMW, M3MEpPEHHOoe NPUBOPOM 3HayYeHWe MOoXeT
6bITb OTKOppekTMpoBaHo. B TPM202 ecTb ABa Tvna KOPpEKUMM, NO3BONSOWMX OCYLLECTBNAATL CABUM
WIN HaKMOH XapaKTePUCTUKN Ha 3aflaHHY0 BENMUYMHY HE3AaBUCUMO A1 KaXO0ro Bxoaa.

3.2.2.3.2 Ons komneHcauummn norpewHocten AR = Ryo— Rotcm, BHOCUMbIX CONPOTUBAEHMEM NOA-
BOASLLUMX NPOBOAOB Rrcy, K KaXAOMY U3MEPEHHOMY 3HaueHuto napameTtpa T,y NpubasnseTcs 3agaH-
Hoe nosb3oBaTenieM 3HadyeHve O. Ha pucyHke 3.2 npvBedeH MpUMep CABUra XapakTepucTuku Ons
partymka TCM(Cu50).

3.2.2.3.3 [Ina kOMMNeHcaumMu MOrpellHoOCTeN AaTyYMKOB MPU OTKIOHEHUW 3HAYEHUS O, OT HOMMU-
HarnbHOro Kakaoe M3MepeHHoe 3HadeHne napameTpa Ty YMHOXAETCA Ha 3afaHHbIN Nnonb3oBaTenemM
nonpaBoyHbIi koadpmumneHT B. KoadduumeHT 3agaeTcs B npegenax ot 0,500 go 2,000. Ha pucyH-
ke 3.3 npuBeaeH NpuMep U3MeHEeHUs HaKMmoHa xapakTepucTuku ana gartdymka TCM(Cub50).
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T.°C n T,°CA
L , ¥ //'
L 100
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/000 & & 8 100 T,,°C 0 20 4 60 8 100 Tg,°C
(713} (Rycy» OM) (50) (71.3)  (Rycys OM)
PucyHok 3.2 PucyHok 3.3

3.2.2.4 Unucposasa punbTpaumsa usmepeHum

Mporpammupyemble napameTpsl (Mpunoxexve B):

— «rnonoca undgposoro dunbtpa» Fol u Fb2 (Fb {n FhO);

— «MOCTOsIHHAs BpeMeHu uudpoBoro dgunbstpax inFl ninF2 (CaF fu caFo).

3.2.2.4.1 Ons ynyylleHnst 3KCMIyaTauuoHHbIX KaYecTB BXOAHbLIX CUrHamoB B npuGope MCrosb-
3yl0TCA UMpPOBLIE DUNLTPLI, NO3BOMSIIOLME YMEHLLUMTE BIUSHUE CRyYaiHbIX MOMEX Ha U3MepeHue
KOHTPOSIMPYEMbIX BESNHMH.

[ns kaxporo BxoAa UNbTPLI HACTPAUBAKOTCS HE3ABUCUMO.
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3.2.2.4.2 MNonoca undpoBoro unbTpa NO3BONAET 3aLUTUTL U3MEPUTESbHBIV TPAKT OT €AUHNY-

HbIX NOMEeX 1 3aJaeTca B eAuHULAX u3MepsieMon BennuuHbl. Ecnm namepeHHoe sHadveHune T; oTnnya-

eTca oT npeapigyliero Tiy Ha BenuyuHy, GonblLuyto, YeM 3HadeHue napametpa Fh, To npubop npu-

cBamBaeT eMy 3HadeHue pasHoe (T + Fh), a nonoca cunbTpa yasameaeTcsa (pUCyHOK 3.4). Takum
06pa3oM, xapakTepucTuka criaxmnsaeTcs.

T,°C

A ——» Geadwunetpa

= - ==+ COHUILTPOM /

t_, f; t,c

PucyHok 3.4

Kak BugHo 13 pucyHka 3.4, Manasi LuMpuHa nonockl ounbTpa NPMBOAUT K 3aMeASIEHNI0 peakLum
npubopa Ha ObICTpoe M3MEHEHNe BXOAHOW Benu4MHbl. [10STOMY MpU HU3KOM YPOBHE MOMEX Unu npu
paboTe ¢ ObICTPOMEHSIOLWMMUCA NPOLECCaMN PEKOMEHAYETCH YBENMYNTL 3Ha4YeHue napameTtpa unu
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OTKIMIOYUTb [eiCTBUE NoSockl unbTpa, yctaHoeus B napametpe Fh { (FbZ) sHayenue 0. Mpu paboTe
B YCINOBUSAX CUIbHbIX MOMEX AN YyCTPaHEeHUs UX BRAUsHWUA Ha paboTy npubopa HeobxoanMO yMeHb-
LWIMTb 3Ha4YeHne napameTpa.

3.2.2.4.3 UndpoBon dunbTp yCTpaHseT LIyMOBble COCTaBMsoWMe CUrHana, oCyLecTBrss ero
3KCMOHeHUManbHoe crnaxuBaHne. OCHOBHOW XapakTepUCTUKON 3KCMOHEeHUManbHoro dunbtpa sBns-
€TCsl Ty — NOCTOsIHHAsA BPEMEHM LMdpoBoro dunbTpa, napametp caf { (CnFd) — nHTepsan, B TeueHne
KoToporo curHan gocturaet 0,63 oT 3HaveHust kaxaoro nsmepexus T; (pucyHok 3.5).

YMeHbLUeHNe 3HaYeHus Tq NPMBOAMT K bonee GbiCTpoi peakummn npubopa Ha ckavkoobpasHble
N3MEHEHNs TemnepaTypbl, HO CHXaeT ero NOMeXo3alUULLEHHOCTb. YBENUYEHNE Tq, NOBbILLAET UHEP-
LMOHHOCTbL Npnbopa, Wymbl NPy 3TOM 3HAYUTENBHO NOAABMEHSI.

T, %
A
I (ckavok Temneparypu, T, = 0 c)
1,=1¢
T \ N
0,95T, \>,V"' -
% il _,.qr"
0,85T, ] % DS
0.63T, i y - I (crnaxenHbid curkan, T, = 3 ¢)
f”
fr
0 i e

PucyHok 3.5
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3.2.3 Jloruyeckmne ycTpomuctBa

MporpamMmupyemMble napameTpbl «BxogHas senuumHax ans Y1 n Y2 iLUl niLU2 (cLY {n LUS).
Kaxpoe n3 aByx noruyeckmx yctpovictea (J1Y), moxeT paboTaTb B O4HOM U3 PEXMMOB:

ABYXMNO3NLMOHHOTIO perynmpoBaHna — Oong Kno4yeBblX BY;

M-perynatopa— ansa aHanorosbIx BY;
peructpaTtopa — Ans aHanorosbix BY.

BxogHon BenuuunHon ans J1Y moxeT 6biTb Nnbo BenuuuHa ¢ noboro Bxoga, Nnbo pasHocTb Te-
KyLMX 3Ha4YeHnn Ha Bxogax. Mpu BblYMCNIEHNM Pa3HOCTW NPUMBOP AOMKEH U3MEPSITb OAMHAKOBbIE U-
3nyeckne BennyMHbI Mo obomm Bxoaam. Hanpumep, ko Bxody 1 nopknoyeHa TepMonapa, a Ko Bxoay 2
— TepmonpeobpasoBaTenb CONPOTUBIEHNS.

J1Y pabortatoT He3aBMCMMO Apyr OT Apyra, no3Tomy npnbop MoxeT paboTaTb Kak TPEXNO3ULIMOH-
HbI perynsaTop. [ns aToro Ha Bxop kaxporo u3 JIY HeobxoauMo nodaTb OAUH M TOT Xe CUrHan:
T1(T2) unn AT.

3.2.4 Mpubopsbl C KNKYEeBLIMU BbIXOJaMun

Mporpammupyemble napameTpsl (MpunoxerHve b):

«ycraBka komnapatopa» 5P v 5P2;

«3HaveHus rucTepesnca» ana komnaparopa 1 n 2 H45 {n H452,

«Tun noruku komnapatopa» LaP {n LAPZ,

«BpeMs 3a0epxKu BkodeHns dan { v dond v BbiknoveHns dof { v daFc»;

«MUHUMasbHOE BpeMsl yaepxaHus Bbixoaa JTY B 3amkHyTOM Ean { u Eand 1 pasoMKHYTOM
toF ! v EaF2 cocTosHnax».

3.2.4.1 NY paGoTaeT B pexxuMe ABYXNO3ULMOHHOTO PETYNUPOBAHUS, €CIN BbIXOAHOE YCTPOWCTBO
KMIOYEBOro TUMa: 3MEKTPOMAarHUTHOe pene, TPaH3UCTOpHasi ornTonapa, ONTOCUMWUCTOP, BbIXOA Ans
yrnpaBrieHust TBepAoTernbHbIM pere.

Mpu paGoTe B pexume ABYXMO3ULMOHHOIO perynvpoBaHus JTY paGotaeT no ogHoMy U3 npea-
CTaBIIeHHbIX Ha PUCYHKE 3.6 TUMOB IOTUKM.
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CocTosHme Boixoa

KOMNapaTopa

BKN.

BbIKN.

BKN.

BhIKN.

BKN.

BLIKN.

BKN.

BRIKN.

HYS | HYS

i Tyr:T

PucyHok 3.6
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1)

2)

3)

4)

Twvn norukun 1 (o6paTHOe ynpaBneHve) NpMMeHseTcs Ansa ynpasneHns paboTon HarpesaTte-
ns (Hanpumep, TOHa) unu curHanusaumm O TOM, YTO 3HAYEHMEe TEeKYLLEero U3MepeHms Tqe
MeHblUe ycTaBku Ty [pn 3TOM BbIXOOHOE YCTPOWCTBO, MoAKMoYeHHoe K JTY, nepsoHa-
yanbHO  BKMO4YaeTcs npn  3HaYeHnsaX  Tre < (Tyer — HYS), BbIKNtOYaeTcs npwm
Tre > (Tyer + HYS) 1 BHOBb BkmtodaeTcst NpU Trec < (Tyer ~HYS), ocyliectsnsas Tem cambim
[BYXMNO3NLIMOHHOE perynupoBaHune no ycraske Ty ¢ ructepesncom + HYS.

Tvn norvkn 2 (NnpsiMoe ynpaeneHve) NpUMeHsieTca Ans yrnpaeneHus paboTon oxnaguTens
(HanpuMep, BEHTUNSITOPA) UMK CUTHaNM3auum o NPeBbILIEeHUN 3HaYeHns ycTaBku. MNpu aTom
BbIXOJHOE YCTPOMCTBO NEpPBOHAYasbHO BKMOYAETCH NPU 3HAYEHUAX Tre > (Tyer + HYS), BbI-
kmrodaeTcs Npu Tree < (Tyer ~HYS).

Tun noruku 3 (M-o6pasHas) NpyMeHsieTcs AN CUrHanu3aumm o TOM, YTO KOHTponupyemas
BENMYMHa HaxXoAMTCs B 3ajaHHOM Auana3soHe. [pu 3ToM BbIXOAHOE YCTPOMCTBO BKIOYAET-
canpn (Tyer = HYS) < Tre < (Tyer + HYS).

Tun norukn 4 (U-obpasHas) npuMeHsieTcs AN CUrHanu3aumm o TOM, YTO KOHTporupyemas
BENMYMHa HaxoauTCs BHe 3afaHHOro AvanasoHa. MNpy 3ToM BbIXOAHOE YCTPOWCTBO BKIOYa-
e1cs NpY Trex < (Tyer — HYS) ¥ Trex > (Tyer + HYS).

3apanue yctasku (Tyer) 1 ructepesnca (HYS) nponssoanTca HasHa4YeHnem napameTpos pe-
rynupoBaHusi npubopa.
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3.2.4.2 Ona NY, paboTtaLwmx B pexmme ABYXNO3NLMOHHOIO PerynnpoBaHns, MOXeT ObiTb 3aaa-
HO BpPEMS 3a1eP>XKKM BKITIOYEHMS U BPEMS 3a4eP>KKU BbIKIMoYeHUs (pucyHok 3.7).

T,°C
ST 8 .17,
v\ /T\
Tyer + HYS f\u i
I 1
1 1 \
1 1
I 1
1 1
1 1
Tyer \ H \
I 1
1 1
P
L W
Tycr-HYS 0 :
er s L7 )
-
; I ; :
CocTtoanue : : . : : H f
1 I !
pene 1 1 I 1 1 1
A
BKN. : i H !
! 1 1 1
I N !
BbIKN 1 - '
. ] 1 H H H ]
: H 1 1 tdam.: H t
i, tosn. ',._IﬂLJ
AanEPMED “sapepmxa’
BhIKNOYEHWAA BENKDYEHWA
PucyHok 3.7
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3.2.4.3 Ona JIY moxeT ObiTb 3a4aHO MUHUManbHOE BPeMS YAepXaHusi BbIXOAA B 3aMKHYTOM U
Pa3oMKHYTOM COCTOSHUAX. JTY MOXeT yAepxuBaTb BbIXOA B COOTBETCTBYIOLLEM COCTOSIHUM B TeYeHWe
3a[1aHHOro0 BpEMEHU, Aaxe ecnu Mo fnoruke paboTbl yCTPOWCTBa cpaBHEHNS TpebyeTcs nepeknoveHne
(pucyHok 3.8).

Tex.ly
TycT+A -
Tyct Jl— —
TyeT-A 4|—
' I [
R g
CoctoRHme | : : : t
BY | | | |
BKN. T I 1 bes yyera 3afepxku
- : 'l : NepeKIioyeHus
CocrosHue | I ! ' t
BY | ! ! |
|
BKA. C y4eToM 3a0epkKM
BBk nepexioyeHns
- > - > t
t BLIKA. tekn,
MWH. BREMA MUH. Bpema
BLIKMOYEHUA BKNIQHEHKUA
PucyHok 3.8
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3.2.5 Mpubopkl c aHanoroBbIMM BbIxogamu

Mporpammunpyemble napameTpbl (CM. npunoxexune b):

— «pexum paboTsl LIAML 1 LAN2» dAC1 u dAC2 (dAL v dRLE) nna NY1 n NY2;

— «rnonoca nponopumoHansHocTu» XP1 u XP2 (uP (v uPP);

— «TWN ynpasneHus (NpsiMoe Ans oxnaxaeHus u obpaTHoe Ans HarpeBaHUs)»

CtL1wun CtL2 (LEL In LELD),

— «HWXHSASA rpaH1La BLIXOOHOrO AnanasoHa permctpaumm» An.L1 u An.L2 (An.L {n Rn.LO);

— «BEPXHSS rpaH1La BbIXOAHOIO AnanasoHa pervctpaumm» An.H1 n An.H2 (Rn.H ! v AnHE).

3.2.5.1 B pexume M-perynatopa (dAL {dALS)=0) Tekywee 3HauyeHne T, cpaBHMBaAETCA C ycTap-
KOW Tyer M BblA@ET CUrHan, NpornopLMoHarbHbli OTKIOHEHMO T; oT Ty B 30HE, onpeaensiemon nosno-
COVi MPOMOPLMOHANbHOCTH.

B 3aBucuMOCTU OT 06beEKTa, KOTOPLIM Mbl YrpaBrsieM, 3agaeTcs TN ynpasneHus (NpsiMoe Ans
oxnaxgeHus u obpaTHoe Ansi HarpeBaHusl), pUCYHOK 3.9.

2Xp I

I make. \ I makc.
i
I
I
AN

Imww. | ‘r‘"‘:“— | Ihun.
I 1 I
| 1 1

a) T-Xp Tyer T+Xp Ti 6) T-Xp Tyer T+Xp Ti

PucyHok 3.9 (a — obpaTHoe ynpaBneHue, 6 — npAamoe ynpaBrneHue)

3.2.5.2 TMpu pabote B pexume pervctpatopa (dAL { (dALS)=Pu). MY cpaBHMBaeT BXoAHYO BEnu-
YMHY C 3aaHHBIMV 3HAYEHUSIMM U BbIAAET Ha COOTBETCTBYIOLLEE BbIXOAHOE YCTPOWCTBO aHAroroBbilii
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curHan B Buge Toka ot 4 Ao 20 MA, KOTOpbI MOXHO MoAaBaTh Ha CamMoONyvCeL, UMW Apyroe perncrpu-
pytoLee ycTporcTBo. MpuHLUMN dhopMUMpOBaHWS ToKa perucTpaumm nokasaH Ha pucyHke 3.10.

3.2.6 [lucTaHUMOHHOE ynpaBrieHne perynsaTopom

TPM202 nmeeT yHKUMIO yNpaBneHns ABYXMO3ULMOHHBIM mnu [1-perynatopom C¢ komnbioTepa
Yepes nHTepdernc RS-485. B aTom cnyyae nonb3oBaTtenb UMeeT BO3MOXHOCTb CaMOCTOSITENbHO 3a-
AaBaTb Tpebyemyto BbIXOAHYIO MOLLHOCTb perynsaropa.

[nsa npubopa ¢ KMoYeBbIMK BbIXOAaMW ynpaBreHne ABYXMO3ULIMOHHbBIM PerynsaTopoM OCyLLecTB-
NseTcs C y4eTOM CYLLEeCTBYIOLLUMX BPeMeHHbIX 3agepxek (cm. n. 3.2.4.1, n. 3.2.4.2).
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U3ameHeHue
3HAYEHUS Treq

Wamenenune
3HaYeHnA Trec

Tok &
perucTpaumu
linas, = 20 MA
12 mA
liin, = 4 MA
HUKHWA BEPXHMIA
npepen npegen
perucTpaLmm AHANA30H PErnCTpauMuM PETVCTALMM
a) An.L1{An.L2) An.H1({An.H2)
Tok A
perucTpauuu
|, = 20 MA
12mA
i
L, = 4 WA 1
L -
BEPXHUIA HUXHWR
e enen
pemc'lﬁgﬂ“ﬂ QVANA30H PETMCTPALIMK ggrﬂcmau““
6) An.H1{An.H2) An.L1(An.L2)

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

BbixogHble ycTpoiictea (BY) npegHasHaveHbl Ans nepejavdun ynpasnsoLWero curHana Ha ucnon-
HWUTEMbHbIE MexaHu3Mbl, NGO AN Nepefayn AaHHbIX HA PErMCTPUPYIOLLEe YCTPOUCTBO.

3.2.7.1 KnoueBoe BY — anekTpoMarHUTHOE pene, TpaH3UCTopHas onTtonapa, OnTOCUMUCTOP,
BbIXO4 [ANS YynNpaBneHus TBEpOOTENbHbIM pefnie — WUCMNonb3yeTca ANs  ynpaBneHus (BKIode-
HUA/BBIKMIOYEHUS) Harpy3kon nubo HenocpefcTBeHHO, NMMBO Yepe3 Gomee MOLLHblE ynpaBnsioLme
3MeMEeHThbI, Takue Kak nyckaTenu, TBepAoTeNibHble pene, TUPUCTOPbI UMY CUMUCTOPbI.

3.2.7.2 BY aHnanoroBoro tuna B npubope TPM202 — 310 10-pa3psaHbIi LmdpoaHanorosbii npe-
obpasoBaTenb, KOTOPbI opMUPYeT ToKoBYIO NeTnio oT 4 Ao 20 MA nnu HanpsixeHre ot 0 go 10 B Ha
aKTUBHOW Harpyske W, Kak npaBwuro, MUCMonb3yeTcsl ONsi YyNpaBneHusl SNeKTPOHHbIMU perynstopamm
MOLLHOCTU U PETUCTPUPYIOLLUMK YCTPOUCTBAMM.

3.2.7.3 OcobGeHHOCTV NOAKIMIYEHMS 1 UCTIONb30BaHNS BbIXOAHbLIX YCTPOUCTB CM. B M. 5.3.2.

3.2.8 UHTepdeiic cBa3n RS-485

MHTepdelnc cBa3n npegHasHadyeH Ans BKIYEeHUs npyubopa B CeTb, OpraHM30BaHHYI MO CTaH-
napty RS-485. Vcnonb3oBaHune npubopa B ceTv RS-485 no3BonsieT OCyLIEeCTBRsATb Creaylouime
yHKLMK:

1) Co6op AaHHbIX 06 M3MepsSieMbIX BENMYMHAX U NPOTEKAHUU NPOLECCOB PErYNMPOBaHNS B CUC-

Teme SCADA.

2) YcrtaHoBka napameTpoB npubopa ¢ nomoLlpto nporpammbl «KoHdurypatop TPM2xx».

3) [OuctaHuMOHHOE ynpaBrieHne NpPoLEeCcCOM PEryniMpoBaHust C MOMOLLLIO Nporpammbl «KoHpu-

rypatop TPM2xx», paboTatoLlen B cpege MS Windows.

RS-485 sBnsieTCsl LUMPOKO pacnpoOCTPaHEHHbIM B MPOMbILLNIEHHOCTU CTaHA4apToOM MHTepdeiica,
obecneynBaeT co3gaHve ceTel C KONMYEeCTBOM y3roB (Touvek) Ao 256 1 nepepavy AaHHbIX Ha pac-
ctosHue o 1200 m. lMpu ncnonb3oBaHMM NOBTOPUTENEN KOMWYECTBO MOAKMOYEHHbIX Y3MOB U pac-
CTOsiHVE NMepenayn MoXeT OblTb yBenuyeHo. [Ans coeamHeHns NnpubopoB NpUMEHSAETCSt 3KpaHUPOBaH-
Has BUTas napa MpoBOAOB, K KOTOPbIM MpeabsBRAsiOTCS crnegyllwme TpeboBaHus: ceveHne He me-
Hee 0,2 MM 1 MOroHHast eMKOCTb He 6onee 60 nd/m.

27



RS-232

TPM202 TPM138 CH18 AC3-M
1615 A B B A B A
B A A B B A B ]A

RS-485
PucyHok 3.11

Bce npubopbl B ceTn coeauHATCS B NnocnefoBaTtesbHyo WnHY (pyucyHok 3.11). [ina kavecTBeH-
Hol paboTbl NpMemMonepefaTyMKoB U NPeaoTBPALLEHUS] BIUSIHUS MOMEX NMHWUSA CBSI3WN OOMKHa UMEeTb
Ha KOHLaX COrfacylLmin pe3aucTop COMpoTMBIEHUEM Rcom = 120 OM, nopknovaembln HemocpeacT-
BEHHO K knemmMam npubopa (cM. pucyHok 3.11, ans ucnonHeHust H2 knemmel 9 n 10).

MoaknioyeHne npubopa Kk NepcoHanbHOMY KOMMbIOTEPY OCYLLECTBISIETCS Yepe3 ajantep WH-
Tepdenca RS-485+RS-232, B kayecTBe KOTOpPOro mMoxeT ObiTb ucnonb3oBaH agantep OBEH AC3,
AC3-M nnu AC4.

MpumeyaHus

1) Agantep nHTepderica OBEH nmeeT cornacytowmin peanctop conpoTmeneHnemM Reom = 120 Om
BHYTpMU.

2) C onucaHnem npoTokona obmeHa, CNMCKOM napameTpoB, MPOrpaMMoN Norb3oBaTernb MOXeT
03HaKOMUTbCH Ha carTe www.owen.ru. O6MeH MOXeT OCYLLUEeCTBNSTLCA C OJHON U3 CKOPOCTEW CTaH-
napTtHoro psiga: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 6uT/c.
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3.3 Yctpowncteo npubopa

3.3.1 KoHcTpykums

3.3.1.1 lNpubop KOHCTPYKTUBHO BHLINOSIHEH B MIacTMacCcoBOM Kopryce, npeAHa3HaYyeHHOM Ans
LLIMTOBOrO MM HAaCTEHHOrO KpenneHusi. ACKnsbl KOPMyCcoB C rabapuTHbIMU U YCTAaHOBOYHLIMU pa3me-
pamu npueeaeHb! B MpunoxexHunn A.

3.3.1.2 Bce anemeHTbl npubopa pa3melleHbl Ha ABYX MevaTHblX nnaTtax. Ha nuueson naHenwu
pacrnosnoXeHbl knaeunaTypa ynpasrneHust NnpudopoMm, LMpoBoN MHOUKATOP U CBETOAMOAbI, Ha 3aaHen -
CUoBas M U3MepUTenbHasi 4acTu, a Takke NPUCOeaNHUTENbHbIA KIEMMHUK.

3.3.1.3 [ins ycTaHoBKM Npubopa B LWWT B KOMMIIEKTE NpUMaratoTCs KPeneXHble 3NeMeHThbI.

3.3.1.4 KneMMHUK Ans NoacoeanHEeHns BHELHUX CBA3el (4aTyMKOB, BbIXOAHbIX Lenewn n nuta-
HUS1) Y NpMBOPOB LLMTOBOrO KPENnmeHust HaXoauTCsl Ha 3afHen cTeHke. B npubopax HacTeHHoro kpen-
NEeHns1 KNEMMHWK pacrofoXeH Moj, BePXHEW KpbILWKoW. B oTBepcTUsix nogsoda BHELIHMX CBA3e ycTa-
HOBIEHbI PE3VHOBbIE YNIIOTHUTENM.

3.3.2 UHpukauma n ynpaBrneHue

3.3.2.1 Ha pucyHke 3.12a npuBefeH BHELLHWIA BUA N1UEBON nNaHenu npubopa ans kopnycos H n
W1, Ha pucyHke 3.12, 6 — LLI2, Ha pucyHke 3.12,8 - H2.
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PucyHok 3.12

3.3.2.2 Ha nuueBoi naHenu pacnonoxeHbl CrieaytoLne arnemMeHTbl ynpasneHus 1 UHAMKaLun.
BepxHui undgposon nHgukatop otobpaxaert:
—  TeKyluMe 3HaYeHUs U3MepsieMbIX BEMUYMH,
—  NpuW NporpammynpoBaHnM — Ha3BaHUe NapameTpa,
— B MEHIO — Haanuck «nEnlh.
HwxHWiA undbpoBoii MHaMKaTop oTobpaxaeT:
—  3Hau4eHus yCTaBOK,
- Npuv NporpamMmmmMpoBaHnM — 3HAYEHUE NapameTpa,
— B MEHIO - Ha3BaHwue rpynnbl napameTposB.
CBeyeHne cBETOANOA0B O3HAYaET:
«RS» — 3acBeunBaeTcs Ha 1 cekyHay B MOMEHT nepeaaydn AaHHbIX KOMIMbTeEpY;
«J1Y1» — Ha nHOUKaTOp BbIBOOUTCSI BENUYMHA, Ha3HAYeHHas Ha nornyeckoe yctponctso 1 (J1Y1);
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«J1Y2» — Ha nHOUKaTOp BbIBOOUTCSI BENUYMHA, HA3HAYEHHas Ha Nornyeckoe ycTponcTeo 2 (J1Y2);
«K1» — BKNIOYEHO BbIXOAHOE YCTPONCTBO 1;
«K2» — BKNIOYEHO BbIXOAHOE YCTPOMCTBO 2.

3.2.2.3 KHonku, Haxopsiwpmecs Ha nuueBol naHenu npubopa, MMeIoT creaytollee Ha3HauYeHue:
o

|Z (ans H2 E) — ANS yBeNMYeHWs 3Ha4yeHus NporpaMM1MpyemMoro napameTpa;

hYA _

V' (ans H2 [:) — ANS YMEHbLUEHUS 3HaYeHUsi MPOrpaMmmmnpyemMoro napameTpa;

" (ans H2 [E) — ANS BXOAA B MEHI0 MporpaMMMUpOBaH1s UIu Ans nepexoda K crieaytowemy

napameTpy.
[ns npubopos B kopnyce H2 gononHuTensHo:
O — [Ons yBenuuYeHust SpKOCTY CBEYEHS UHOMKATOPOB
o3 — [ANSA yMEHbLUEHUS APKOCTU CBEYEHUSI MHOUKATOPOB

,D,ﬂﬂ BX04a B cneuunarnbHble peXnmbl paGOTbI npm6opa NCNOoNb3yrTCA KOMOMHALMN KHOMOK:

o v _
"+ ’Z + E (ana H2 E + E + C) — ANs nepexopa K yCTaHOBKe KOAOB AOCTYNa, Ha UH-
aukatope nosny4vaem nsobpaxeHue:
PASS

n
o

Ilgemmme NMPOrPAMMNPOBAHMUE:

’\ (ana H2 C C) — Ansi oTobpaxeHns N pegakTMpoBaHUs ApOBHON YacTu 3HaYeHUs
nporpaMMMl_imoro napameTpa;

oy (ana H2 E + E) — Ansi Bo3BpaTa B PEXUM 0TOOpaXkeHus 1 pegakTUpoBaHus Lienom

YacTun 3Ha4YeHnda nporpaMmmMmpyemMoro napamMmeTpa.
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3.3.3 Pexumbl nHAUKaLum

BbiGop pexvma oCyLLeCTBSETCS YCTaHOBKOW 3HaYeHus B napametpe du SP.

BblBOA TeKyLUMX 3HAYEHWA U3MEPSIeMbIX BEMUYMH Ha LMGPOBOW MHAMKATOP MOXET OCyLLEeCcTB-
NATLCSH B OAHOM U3 TPEX PEXUMOB: CTATU4ECKOM, LIMKIMMYECKOM UM OAHOBPEMEHHOW MHAMKALIUN.

B cTtaTnyeckom pexumme Ha BepxXHeM MHAMKaAToOpe oTobpaxaeTcs 3HaYeHUe N3MepeHHoM (Bblumnc-
NEHHOW) BENUYUHbBI, Ha3Ha4YeHHOW Ha BXof kakoro-nubo J1Y (npu BkmoveHun nutaxus scerga JY1).

Ha HwkHeM uHamkaTope — 3HadYeHue yctaBku Ans atoro JY. Mpu HaxaTtum KHOMKn or (ana H2 [E)
NPOUCXOANT NEePEKYEeHNE Ha MHAMKALIMIO COOTBETCTBYIOLLMX BENUYUH Ans apyroro J1Y.

B umknunyeckom pexxmme cMeHa 3TUX BENMUYMH NMPOUCXOAUT aBTOMATUYECKUN Kaxable 6 cek.

B pexvmMe ogHOBpPEMEHHON MHAMKALMN Ha BEPXHEM MHOUKATOpe oToGpa)xaeTcsi 3HaYeHue Benu-
UMHbI, USMEPEHHON Ha BXxoAe 1, HA HWKHEM — BENMYMHBLI, N3MEPEHHON Ha Bxoge 2. lNpu HaxaTtum

RO M -
KHOMKK (,EIJ'IH H2 ) NPOUCXoAUT nepeknyeHne B CTaTu4eCKUn pexnm nHgnkauun.
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4 Mepbl 6e3onacHocTH

4.1 TMo cnocoby 3almnTbl OT NOPaXKEHNS ANEKTPUYECKUM TOKOM Npmbop cooTBeTcTBYeT Knaccy I
no MOCT 12.2.007.0-75.

4.2 TMpwn akcnnyaTaummn, TEXHUYECKOM OBCnyXMBaHUM 1M NoBepke Heobxogumo cobnopatb Tpe-
6oBaHus MOCT 12.3.019-80, «[NpaBun akcnnyaTaumMu aneKTpoycTaHOBOK noTpebutenei» un «Mpasun
oxpaHbl Tpya Npu aKcnyaTaumm afIeKTpoyCcTaHOBOK NoTpebutenen».

4.3 Ha oTKpbITbIX KOHTaKTax KrnemMmHuka npubopa npu akcnnyaTaumMm npucyTCTBYET HanpsbkeHne
BenunynHon o 250 B, onacHoe Ans yenoBeyeckom xusHu. Jliobble nogknoyeHns k npubopy 1 paboThbl
Nno ero TEXHUYECKoMy O0GCMyXMBaHUIO NMPOU3BOAUTL TOMbLKO MPU OTKIOYEHHOM MUTaHWM npubopa u
VCMNOSTHUTESbHBIX MEXaHU3MOB.

4.4 He ponyckaeTcs rnonagaHve Briarm Ha KOHTaKTbl BbIXOAHOIO pa3bemMa W BHYTPEHHUE 3rek-
TpoanemeHTbl npubopa. 3anpeluaeTcs Ucrnonb3oBaHWe Npubopa B arpeccuBHbIX cpefax C coaepxa-
HUeM B aTMocdhepe KUCMOT, LWwenoyen, macen u 1. n.

4.5 TopgknioyeHne, perynuposka un TexobcnyxmnsaHne npubopa AOMKHbI MPOU3BOAUTLCS TOSNBKO
KBanMuUUMpoBaHHbIMU cneLuanucTamu, N3y4mBLLUMMY HacTosILLee pyKOBOACTBO MO 3KCnyaTauuu.
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5 MoHTax npubopa Ha 06bLEeKTe U NOAroTOBKa K paboTte

5.1 MoHTax npubopa
5.1.1 YcraHoBKa npu6opoB HacCTeHHOro ucnosHeunsa H

1) 3akpenuTb KPOHLWITENH Tpems BUHTaMn M4x20 Ha NOBEPXHOCTU, NpeaHa3HavyeHHoN Ans yc-
TaHoBkM npubopa (cMm. MpunoxeHne A n pucyHok 5.1, a).
MpumeyaHune - BUHTbI ANst KpENNeHNst KPOHLITENHa He BXOAAT B KOMMIIEKT MNOCTaBKU.

2) 3auenuTb KpeneXHbI Yronok Ha 3agHeln CTeHKe Npubopa 3a BEePXHIOK KPOMKY KPOHLUTENHA
(pucyHok 5.1, 6)

3) [MpukpenuTb NpMBOpP K KPOHWTENHY BUHTOM M4x35 13 koMnnekTa nocTasku (pUcyHok 5.1, B).

T
o %

! 6) —

B)
PucyHok 5.1 MoHTax npubopa HacTeHHOro ucnonHeHmsa H
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5.1.2 YcTtaHOBKa NpMGopoB HacTeHHOro kpenneHunsa H2:

1)

2)

3)

4)

5)
7

8)

MoaroToBUTE MECTO AJSt YCTAHOBKM:

MoaroToBute nNpubOP ANS  BbLINOMHEHUA MOHTaxa. [ns aToro HeobxoAWMO CHSTb
dukcupytoLyto nnaHky (nos.1l, pucyHok 5.26) M OTCOEAMHWUTbL 3NEKTPOHHBIN 6ok (Mo3.2,
pyCyHOK 5.26) OT KpoHLUTeHa (No3.3, pucyHok 5.26).

3akpenuTb KPOHLUTENH YeTbIpbMS BWMHTaMW Ha MNOBEPXHOCTW, MpedHa3HayeHHon Ans
yCTaHOBKM npubopa. Ha KpoHLTeliHe MMeeTcs BOCEMb OTBEPCTUA [ABYX TWMOB: AnA
HaCTEHHOro KpenneHus (Mos. 4, pucyHok 5.2B) M KpenneHuss Ha CTaHOapTHbIA KPYribii
noapo3eTHMK c  AvameTpom 60 MM (no3. 5, pucyHok 5.2B). [epen 3akpenneHuem
KPOHLUTENHA Ha CTeHe HeobxoauMO NpeaBapuTenbHO NPONYCTUTL Kabenn BHELHNX CBA3en
Yepes crieymnanbHoe oTBepcTne Ans kabenbHoro BBogda (Mos. 6, pUcyHok 5.28).

BctaButb 9nekTpoHHbI 6Gnok npubopa B cneuumanbHble nasbl (M03. 7, pucyHok 5.2B),
pacrnonoXeHHble Ha KPOHLUTENHE;

BbINONHWTL MOHTaX BHELUHUX CBSi3e. MOHTaX BHELUHWX CBSI3eW BbIMOMHSAETCH C MOMOLLBIO
pa3beMHOro coeauHuTens (nos.8, pPUCYHOK 5.2B), pacrnofioXEHHOro Ha TbifIbHOW CTOPOHE
3neKkTpoHHOoro 6noka (bonee nogpobHo cm. . 5.2).

3alLenKkHYTb 3NEeKTPOHHDBIN GMOK 1 KPOHLLTENH.

HapgeTb chukcupytoLLyio nnaHky (pUcyHok 5.2r).

Mocne nopxnioveHnst Bcex HeobxoanMbIx CBA3e nofaaTb Ha nNpubop nutaHve. Ha umdposom
MHOMKaTope NOSIBUTCS TeKyLlee COCcTosiHMe npudopa.

Beectu B npn6op HeobxoamMble AN BbINOMHEHWST TEXHOMOMMYECKOro npoLecca napameTpbl
3apaTb Hy>XHble paboune pexumbl (CM. pasgen 7). MNpubop rotos k paboTe.
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PucyHok 5.2 - MoHTax npu6opa HacTeHHOro ncnonHeHusa H2
36




5.1.3 YcTaHOBKa NpM60OpPOB LLMTOBOro UCNONMHEHUs

1)
2)
3)
4)

5)

MoaroToBUTL Ha WWTE ynpaBieHnss MecTo AN yCTaHOBKW npubopa B cooTBeTcTBMM C [pu-
noxexviem A.

YcTaHoBWTbL MpuboOp Ha LWMTe ynpaBneHus, UCNonb3ys ANns ero KpemnneHUs MOHTaXHble
3MeMeHTbI, BXOASALME B KOMMIEKT NnocTaBku npubopa.

BctaBuTb npubop B creuuansHO NOAroToBIeHHOE OTBEPCTVE Ha NULEBOW NaHenu wuTa
(cm. MpunoxeHne A 1 pucyHok 5.3, a).

BcraBuTb dukcatopbl M3 KOMMIEKTa NOCTaBKM B OTBEPCTUS Ha OGOKOBbIX CTeHkax npubopa
(pucyHok 5.3, 6).

C ycunuem 3aBepHyTb BUHTbI M4x35 13 KoMmnneKkTa nocTaBku B OTBEPCTUSIX KaXaoro gmkca-
TOpa TaK, YTobbl NPMBOP ObiN NOTHO NPUXAT K NMLEBOM NaHenu Wwura.

PucyHok 5.3 - MoHTax npu6opa WMTOBOro MCNOSNTHEHUA
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5.2 MoOHTaX BHeLHUX cBA3en

5.2.1 O6wme ykasaHusA

MopgroTtoBnTb Kabenu Ans coeaMHeHus npubopa ¢ AaTynmkammn, UCNONMHUTENBHBIMU MeXaHU3mamm
M BHELLHUMW YCTPOMCTBaMM, a Takke C UCTOYHUKOM nutaHmst 220 B 50 u. Onsa obecneyeHus Hagex-
HOCTM 3NEKTPUYECKUX COEAMHEHUIN PEKOMeEHOYEeTCsl UCMosb3oBaTb kabenu ¢ MeaHbIMU MHOTOMPOBO-
MOYHBIMW XWUaMu, KOHLbl KOTOPbIX Mepef MoAKMoYeHWeM crefyeT TuwaTenbHO 3a4ucTuTb M obny-
OnTtb. 3a4nCTKy Xnn kabenen Heob6XO0AMMO BbINOMHATb C TAaKUM PacyeToM, YTOObI X OrONEHHbIE KOH-
Ll 1ocrne NoAKoYeHust K npubopy He BbICTynanu 3a npegens! knemmHuka. CeveHune xun kabenen He
JOMKHO NpeBbilaTth 1 MM2.

5.2.2 Yka3saHus no MOHTaXy Ansd yMeHblleHUA 3NIeKTPOMarHUTHbIX nomex

5.2.2.1 lNpw npoknagke CUrHamnbHbIX NIMHWIA, B TOM Y1Che NIMHUIA «NpUbop — AaTYUK», UX ANUHY
crnepyeT Mo BO3MOXHOCTW yMeHbLUATb U BblAENATb UX B CAMOCTOATENbHY Tpaccy (M HEeCKONbKO
Tpacc), pacnonaras ee (Mnu nx) oTAeNbHO OT CUNOBLIX Kabenen, a Takke oT kabenei, cosaaloLmMx
BbICOKOYACTOTHbIE Y UMMYMNbCHBLIE MOMEXU.

5.2.2.2 ObecneunTb HageXHOEe 3KPaHMPOBaHWE CUrHaNbHBIX MUHKUIA. B KavecTBe aKpaHOB MOryT
6bITb MCMOMBb30BaHbl Kak cneunanbHble kKabenu ¢ aKpaHUpYOLMMK OnneTkamu, Tak U 3a3eMieHHble
cTanbHble TpyObl MOAXOAsLWero avamMeTpa. OkpaHbl kabener crnegyeT NOAKMYMTL K 3a3eMIIEHHOMY
KOHTaKTy B LUMTE ynpaBneHus.

Pabouuii cnan Tepmonapbl JOMKEH ObITb 3NEKTPUYECKM M30IMPOBaH OT BHeLLHero obopyaoBaHus!

5.2.2.3 lpubop cneayeT ycTaHaBNMBaTb B METaNINYECKOM LUKady, BHYTPW KOTOPOrO He JOMKHO
ObITb YCTAHOBNEHO HMKAKOro cunosoro obopyaosaxust. Kopnyc wkada AomkeH ObiTb 3a3eMreH.

5.2.3 YKa3aHuUsi N0 MOHTaXy ANsi YMeHbLUEeHUS NOMeX, BO3HMKAKLWUX B NUTaloLen ceTn
5.2.3.1 lNopkntoyeHne npubopa crnegyeT NPou3BOAUTL kK ceTeBoMy duaepy 220 B 50 I'u, He cBs-
3aHHOMY C MMTaHWeM MOLLHOro cunosoro obopynosaHusi. Bo BHeLLHEW Lienyu pekoMeHayeTcst ycTaHo-
BWTb BbIKMIOYATENb NUTaHNs, obecrneunBaroLLmnii OTKIMKYEHNE Npubopa OT CETU U NnaBkue npeaoxpa-
HUTenu Ha 1ok 0,5 A.
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5.2.3.2 lNpu MOHTaxe cucTembl, B KOTOpon paboTtaeT npubop, cneayeT yuntbiBaTe Npasuna op-
raHnsaummn s EKTUBHOIO 3a3eMMNeHUs:

- BCe 3asemnslume nNMHUKM NpoknagbiBaTb No cxeme “3Be3ga”, Npu aTom Heobxogumo obec-

MEeYUTb XOPOLLNIA KOHTAKT C 3a3eMIseMbIM 31IEMEHTOM;

—  3asemnsowme Lenu JomkHbl ObiTb BbINOHEHbI KaK MOXHO 6oree TONCTbIMM NPOBOAAMM.

5.2.3.3 PekomeHayeTcs ycTaHaBnMBaTh PUIbTPbI CETEBLIX NOMEX B MMHUSIX NUTaHWA npubopa.

5.2.3.4 PekomeHayeTcs ycTaHaBnMBaTb MCKporacsiime unbTpbl B NIMHUSAX KOMMyTauum CuIo-
BOro obopyaoBaHus.

Ons 3awmTtbl BXoAHbIX ycTponcTB TPM202 OT BAMSAHUSA NPOMbILLINIEHHbIX 3MEKTPOMAarHUTHbIX No-
Mex NuHuM cBA3n npubopa Cc gaTtyvMkamu criegyet dKpaHuposaTb. B kavecTBe 3kpaHOB MOryT ObITb
Mcnonb3oBaHbl Kak cneunanbHble kabenu ¢ aKpaHVpyoLWMMKN onneTkamu, Tak U 3a3eMseHHble CTanb-
Hble Tpy6bl NoaxoasLLero agnameTpa.

Paboune cnav Tepmonap AOMKHbI ObITb ANEKTPUYECKN U30MMPOBaHbI APYr OT Apyra u OT BHELU-
Hero o6opyaoBaHusi!

5.3 MopgknoyeHue npubopa

5.3.1 O6wue ykasaHuA

5.3.1.1 lNogkntoyeHne npubopa K ceTn MUTaHUS U UCMOSHUTENbHLIM YCTPOWCTBaM ynpaBrieHus
npoun3BoAUTCS MO CxemaM, NpuBeaeHHbIM B [MpunoxeHun B, cobniogas U3NoXeHHyo HUxe nocrneno-
BaTENbHOCTb AEWCTBUIA:

1) npowu3BecTu noAknoyeHne npubopa K UCNOMHUTENbHBIM MEXaHW3MaM U BHELLUHUM YCTPOR-

CTBaM, a TaKKe K UCTOUHUKY NMUTAHUS;

2)  MOAKMYUTbL NIUHUK CBA3M «NPUBOpP — AaTYMKU» K AaTUMKaMm;

3)  NOAKMKYUTL NUHUK CBA3M «NPUBOpP — AaT4MKU» K BXxogam npubopa.

5.3.1.2 CxeMmbl NOAKIIOYEHMS AATYMKOB U UCMOSHUTENBHBIX YCTPOWUCTB K NpMbopaM pasnuyHbIX
vcnonHeHun npveegeHsl B lMpunoxeHun B. MapameTpbl NUHWM coeanHeHus npubopa ¢ AaT4yvMKoM
npvBeaeHbl B Tabnumue 5.1.
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Ta6nuua 5.1

OnvHa ConpotuBneHune
Tun gaTyMka unu curHana JIUHUN, M, nuHUK, OMm, UcnonHeHne nuHumn
He Gonee He 6onee
TepmonpeobpasoBaTerb Conpo- 100 15 TpexnpoBoaHas, nposoada

TUBNEeHuna paBHOIZ ONMWHbI 1 ceYeHnsa

Tepmonapa TepmoanekTpoaHbIi kabenb
20 100 M
(koMneHcaLMOHHbIN)
YHUPULMPOBAHHbIN curHan no- 100 100 [ByxnpososHas
CTOSIHHOTO TOKa
YHUPUUMPOBAHHbIN cUrHan no- 100 5 [ByxnpoBoaHas

CTOAHHOIo HanpsaXeHua

BHumaHue!

1) KnemmHble coeamHutenu npubopa, npefHa3HadyeHHble ANs MOAKMIOYEHUsI CETU NUTaHWS U
BHELLUHEro CMIIOBOro obopyAoBaHUs, paccuMTaHbl HA MakcumarnbHoe HanpsikeHue 250 B. Bo nsbexa-
HVEe 9NeKTPUYecKoro Npobos UM NepeKpbITUS N30NALMKU NOAKMIOYEHNE K KOHTakTam npubopa ncToy-
HUKOB HanpsbKeHusl Bbllle yka3aHHOro 3anpeliaertcs. Hanpumep, npu paboTe B cocTaBe TpexdasHom
ceTn 380/220 B HeponycTMMO MOAKMIOYEHNE K COOTBETCTBYIOLLMM KOHTakTam u3 rpynnbl 1 - 8 pasHbix
ha3 HanpsKeHUs! NUTaHWS.

2) Ansa 3awmTbl BXOAHbIX Lienei npnbopa oT BO3MOXHOro Npobos 3apspamy CTaTU4eckoro arek-
TPUYeCTBa HAKOMMEHHOro Ha NINHMSX CBA3M «NPUBop — AaTYMKN» nepen NOAKIMIOYEHNEM K KNEMMHUKY
npubopa nx xunbl cnegyeT Ha 2 CeK COEANHUTb C BUHTOM 3a3eMIIeHns WwuTa.

5.3.2 MNopknioyeHMe BHELIHMX YCTPOUCTB yNpaBreHus
Llenn BbixoaHbIX 3NeMEHTOB, KaK KMoYeBbIX, Tak N aHanoroBblX, UMET rarbBaHUYeckyto 13ons-
LMo OT cxembl npubopa. VicknioyeHne cocTaBnseT Bbixod «T» ANA ynpaBneHuWs BHELWHUM TBepno-
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TenbHbIM pene. B 3Tom cnyyae ranbBaHWYecKyto N3onsauuio obecnevnsaeT camo pene.
5.3.2.1 NopkntoyeHne Harpysku k BY Tuna «tpaHsucTopHas ontonapa» («K»)

TpaH3ucTopHas onTornapa NPUMEHSIETCS, KaK NpaBuno, Ans yrnpaBrieHWUsi HU3KOBOSbTHbLIM 3MeK-
TPOMarHUTHbLIM UNK TBEpPAOTENbHBLIM pene (4o 50 B nocTtosiHHOro TOKA).

Ha pucyHke 5.3 npuBegeHa cxema nogknoveHus ans BY1. Bo usbexaHue Bbixoga U3 CTposi
TpaH3ucTopa U3-3a GOMbLIOro Toka CaMOMHAYKUUW, napannensHo obMOoTKe pene ycTaHOBWTE AMOfA
VD1, paccuntaHHbIi Ha Tok 1 A n HanpsaxeHue 100 B.

-y,

P1 I:::I ¥ VD1
+U,

PucyHok 5.3

(54}

5.3.2.2 NoaknioyeHune Harpy3ku k BY Tuna «cummucropHas ontonapa» («C»)

OnTocuMmUcTOp BKMIOYaeTCA B LieMb YNpaBneHUs MOLLHOMO CUMWUCTOpPa Yepe3 OorpaHunyMBatoLLmn
pesucTtop R1 (ans BY1 cMm. pucyHok 5.4). 3HavyeHne conpoTUBIEHUS pe3ncTopa onpeaensieT Benmym-
Ha ToKa yrnpaBneHus cuMucTopa.

OnTOCMUCTOP MOXET Takke YNpaBnsTe Napovi BCTPEYHO-MapannenbHO BKMIOYEHHbIX TUPUCTO-
poB VS1 n VS2 (ana BY1 cm. pucyHok 5.5). [ina npegoTtepalleHnsi npobost TMpUCTOPOB 13-3a BbICOKO-
BOJIbTHBLIX CKa4KOB HaMnpspKeHWst B CETW K WX BbiBOAAM PeKOMeHAyeTCs MoAKMioyaTb UnbTPYILLYIO
RC uenouky (R2C1).
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PucyHok 5.4 PucyHok 5.5
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5.3.2.3 NoakntoyeHune Harpy3ku k BY tTuna «LAMN ot 4 go 20 MA» («U»)

[nsa pa6otbl LLAI ncnonb3ayinTe BHELWHUIA MCTOYHWK MUTaHUS NOCTOSIHHOTO Toka (Aans BY1 cm. pu-
CYHOK 5.6, HOMMHaNbHOE 3HaYeHne HanpsxeHus kotoporo Up paccunTbiBaeTcst cneayowym obpasom:

Un.min < Un < Upovax
Unwmin = 10 B + 0,02A x Ry

Un.max = Unwin +2,5B

rae Up — HOMMHanbHoOe HanpspkKeHne UCTOYHUKa NuTaHus, B;
Un.mn — MMHUMaIbHO A0MNYCTMMOE HanpsiKeHWe UCTOYHUKA NuTaHus, B;
Un.max — MakCMMarnbHO AONYCTUMOE HanpshKeHne UCTOYHMKA NuTanHus, B;
Ry — conpotuBnexune Harpysku LIAT, Om

1y=4...20 MA

PucyHok 5.6 PucyHok 5.7
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Ecnv no Kakoi-nuGo NpuynHe HanpshkeHWe MCMosib3yemMoro UCToYHMKa nutanus LIATM npeBbiwa-
€T pacyeTHoe 3HaueHue Upvax, TO MOCMEAoBaTENIbHO C HArpyskomn crieayeT BKIOUYMTL OrpaHnYnTENb-
HbIli pe3ncTop (CM. PUCYHOK 5.7), CONpPOTUBIEHNE KOTOPOTo Ry, PACCUMTLIBAETCS MO hopMynam:

Rorp.min < Rorp < Rorp max
R — UI'I -Ul'l.max
OrP.min — |
LAMN. max

_ UI'I - UI'I.mln

OrP.max — |

LAMN.max

rae Rorp— HOMWHanNbHOE 3HaYeHWe orpaHNYMTENbHOro pesnctopa, kKOm;
Rorp.min — MMHMManNbHO AONYCTUMOE 3HAaYEeHNE OrpaHMYnTENbHOro peanctopa, KOwm;
Rorp.max — MakcMManbHO 4OMNYCTMMOE 3HaYeHne orpaHnYnTenpHOro pesnctopa, KOwm;
luan.max — MaKCcUManbHbI BbIxogHon Tok LIAT, MA.

BHumaHue! HanpsxeHue uctoynvka nutanmsa LIAM He gormkHO npesbiwatsh 36 B.

5.3.2.4 NoakntoyeHne Harpysku k BY tuna «LLAI ot 0 go 10 B» («Y»)

[Ons pa6oTbl LLAM o1 0 010 B ncnonb3yiiTe BHELUHUIA UCTOYHWK MUTaHUSi MOCTOSIHHOTO Toka (ans BY1
CM. PWUCYHOK 5.8), HOMMHanbHOE 3HayeHWe HampskeHus koTtoporo U, HaxoguTcs B Auana3oHe ot 15
1o 32 B. ConpotuBneHue Harpy3ku Ry, noakntoyaemoii k LIAM, gomkHo 6biTe He MeHee 2 KOM.

BHumaHue! HanpsikeHne nctodxuka nutanus LIAT He gomkHo npesbiwath 36 B.

5.3.2.5 NopkntoyeHne k BY aona ynpaBneHns TBepAoTenbHbIM pene («T»)

BbixogHol anemeHT «T» BblgaeT HanpsbkeHue oT 4 0o 6 B ana ynpaeneHus BHeLWHWM TBepAo-
TernbHbIM pere. Cxema noakntYeHns npuBeaeHa Ha pucyHke 5.9.

[aHHbBIN TUM BLIXOAHOMO 3NIEMEHTa He OCHALLEeH BHYTPEHHeN ranbBaHn4eckon nsonsaumen. ans-
BaHUYECKYH0 pa3Bsi3ky npubopa 1 NoAKMIOHYEHHOrO UCMONTHUTENBHOIO MexaHnuama obecneynBaeT caMmo
TBEpAOTENbHOE pene. BHyTpM BbIXOAHOrO 3fieMeHTa YCTaHOBIIEH OrpaHWMuUTENbHbIA Pe3ncTop Romp
HomumHanom 100 Owm.
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+H +
Un TeepaoTensHoe

LIAN 2
0...10B IRy (D pene
3 O
PucyHok 5.8 PucyHok 5.9

5.3.3 MNoakn4yeHne AaTYNKOB

5.3.3.1 NoakntoyeHune TC

B npubopax TPM202 ucnonb3yeTcst TpexnpoBoaHasi cxema nogkntoyeHuns TC (Ry). K ogHomy m3
BbIBOAOB R; nogcoeauHs0TCA ABa NpoBoAa, a TPeTuil NoaknovaeTcs K gpyromy Beisogy R; (cMm. pu-
cyHkn B.1 n B.2). Takasa cxema npv cobnogeHny ycrioBuii paBeHCTBa CONPOTUBIIEHUI BCEX TPeX Npo-
BO/I0OB MO3BONSAET CKOMMNEHCMPOBATb VX BMIUSHWE Ha U3MepPEHNe TemnepaTypsbl.

TepmonpeobpasoBaTtenu cONpoTUBIEHUS MOTYT NMOAKMHYATLCS K NPUGOPY 1 No ABYXNPOBOAHOM
CXeme, HO Mpv 3TOM OTCYTCTBYET KOMMEHCaLuUs CONPOTUBIEHNS COEANHUTESbHBIX MPOBOAOB M MOJTO-
My MOXeT HabntoaaTbCca HeKoTopasi 3aBUCMMOCTb Noka3aHui npubopa oT konebaHui TemnepaTypbl
npoeogos. Mpu ucnonb3oBaHUK ABYXNPOBOAHOM CXEMbl HEOGXOAUMO NpU NOATrOTOBKE Npubopa K pa-
60Te BbINONMHUTL AENCTBUS, YKa3aHHble B [punoxeHun I

5.3.3.2 NoaknioyeHne TepMO3NeKTpMUYecknx npeobpasoBarenen (Tepmonap)

B an6ope npegycMoTpeHa cxema aBTOMaTU4ecKom KOMNeHcauumn temnepatypbl CBO60,EI,HbIX
KOHLOB T «XonogHoro cnasa». ,uaTHMK TeMnepaTypbl «XONOAHOro cnas» yCtaHOBIIEH pAaoM C npu-
coeanHUTelNbHbIM KNEMMHUKOM.

I'Io,Cleoqume Tepmonap K rlpl/160py AOJMKHO Npon3BoAnNTLCA C NOMOLLBIO crneunanbHblIX KOMMEH-
CaUUNOHHbIX (TepMO.’:)I'IeKTpOﬂHI:IX) npoBOAOB, U3rOTOBJIEHHbLIX U3 TeX XXe CaMbIX MaTtepuanos, 4TO
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1 Tepmonapa. [lonyckaeTcs Takke WCMoNb3oBaTb MPOBOAA M3 METarsoB C TePMOINEKTPUYECKNMU
XapakTepucTukamu, kotopble B Avana3oHe Temnepatyp ot 0 4o 100 °C aHanorn4Hbl xapakrepuctunkam
maTepuanos anektpogos TI1. MNpu coeguHeHnn KOMNeHcauMoHHbIX NpoBoAdos ¢ Tl n npubopom Heob-
xoAanmo cobnoaaTte NonNApHOCTb (CM. pucyHkn B.1 1 B.2). Mpu HapyLlleHWn ykazaHHbIX YCIOBUA MOTYT
BO3HMKaTb 3HA4YUTENMbHbIE MOrPELLUHOCTY NPYU N3MEPEHUN.

Bo nsbexaHune BNUsiHUSI NOMeX Ha N3MepUTENbHYIO0 YacTb Npubopa NuHUI0 cBA3W Npubopa ¢ aaTt-
UYMKOM peKkoMeHAyeTCs 3KpaHupoBaTb. B kayecTBe aKkpaHa MOXeT ObITb MCMOMb30BaHa 3a3eMneHHas
cTanbHas Tpyba.

BHumaHume! 3anpelyaeTtca ncnonb3oBatb TepMonapbl C HEM30NMPOBaHHLIM paboyrM cnaem.

5.3.3.3 NogknioyeHne 4aTYNKOB, UMEIOLUNX BbIXOAHOW CUTHaN ToKa unm HanpsxeHus

CxeMbl NOAKMIOYEHUst 3TUX AaTYMKOB nNpuBedeHsb! B MpunoxeHun B, pucyHkm B.1 n B.2.

Mpun nogknioyeHmun gatymnkoB Toka K TPM202 Heo6xoaMMO MCNONb30BaTh BHELUHUI HArpy304HbI
pesuctop (cM. pucyHkn B.1 n B.2), yepes koTopbii OyaeT npoTekaTb TOK HOPMUPYHOLLEro npeobpaso-
BaTens, U NageHne HanpspkeHust Ha KoTopoM ByaeT uamepsTb npubop. Pesuctop AomkeH ObiTb npe-
UM3noHHbIM (Tuna C2-29B, C5-25 u T1.n., MowHocTbio He MeHee 0,25 BT, conpoTuBneHnem
100 Om + 0,1 %) U BbicOKOCTabWMbHBEIM BO BpemeHn U no Temnepatype (TKC He xyxe 25-10° 1/ ‘C).
[ns nuTaHna HopMupyloLmMX npeobpasoBaTteneint Heo6xoaAMM OONOMHUTENbHBIA UCTOYHWUK MOCTOSIHHOTO
HanpsxkeHus U,. Ha pucyHke 5.10 nokasaHbl CxeMbl MOAKMIOYEHNS AaTYMKOB C YHUDULMPOBAHHBLIM Bbl-
XoAHbIM curHanom oT 4 go 20 MA k npubopam no ABYXNPOBOAHON NUHWK (ANs UCNonHeHust H2 nogknto-
YeHne nNpom3BoauTb K knemmam 15,14 ans Bxoga 1 n 13,12 ana Bxoda 2). 3HaveHue HanpspkeHuns U,
yKa3blBaeTCA B TEXHUYECKUX XapaKTepucTukax HopMupyloLlero npeobpasoBaTtens W, kak npaBumo, ne-
XXUT B AMana3soHe ot 18 go 36 B.

Bo nsbexaHune BNusiHNsi NOMeX Ha N3MepuUTENbHYI YacTb Nnpubopa NuHUI0 cBA3W Npubopa ¢ aaTt-
UYMKOM peKkoMeHOyeTCs aKpaHupoBaTb. B kauecTBe akpaHa MoXeT ObiTb MCMOMb30BaHa 3a3eMneHHas
cTanbHas Tpyba.
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6 dkcnnyatauus

6.1 O6LwWwune cBegeHus

6.1.1 Mpwu BkNOYEHNN NUTaHUA Npubopa 3acBeyrBaloTCa BCe MHAMKATOPBLI Ha 2 cek. Mocne aTo-
ro Ha BEpPXHeM MHAMKaTope oTobpaxaeTcs BXxogHas BenuuuHa JTY1, Ha HUXHEM WHAMKaTOpe 3Haye-

Hust ycTasku ansa JY1 . Mpu HaxaTum KHOMKK o (ana H2 E) npnbop oTobpaxaeT BXOAHYIO BEMu-
YMHY 1 3HaYeHue ycTasku ansa J1Y2.

6.1.2 lMpu HaNMYMM HEKOTOPbLIX HEMCNPaBHOCTEN NPUGOP BLIBOAUT HA BEPXHUIA LIMGPOBON MHAU-
KaTop crnegymowme coobLleHus:

- Err.5- owuGka Ha BXOAE;

- Er.BY- owmbka npoueccopa;

- Er.Ad - ownbkmn BHYTPEHHEro npeobpasoBaHus.

Bonee nogpo6Hoe onvcaHue u cnocobbl yCTpaHeHus aTUX owmnboK, a Takke Apyrve Hevcrnpas-
HOCTW NpuBeaeHsb! B MNpunoxexumn .

Mpy BO3HWKHOBEHWM NHOGON M3 ykasaHHbIX Bbille OWMBOoK paGoTa COOTBETCTBYOLWEro BY 6roku-
pyetcsi:

— B OBbIYHOM pexunMe NepeBOANTCA B COCTOSIHIE, onpeaeneHHoe B napametpax afr { (oErP);

— NPV AMCTaHLMOHHOM YMpaBrieHUM COXPaHSIeTCs NocrefHee 3aaHHOe Mofib3oBaTeneM co-

cTosiHve.

OwwnbKka Ha BXOAE BO3HUKAET MPU BLIXOAE M3MEPSIEMON BESIMYMHbLI 33 AOMYCTUMbIA AuUanasoH
namMepeHus (cM. Tabnuuy 2.3) Unu Npu BbIXOAE M3 CTPOS AaTuuka (0BpbIB UMM KOPOTKOE 3amblkaHue
TC, 06pbiB TI, 06pbIB UMM KOPOTKOE 3aMblKaHUe AATYMKA, OCHALLEHHOTO BbIXOAHbLIM CUrHaroM Toka
oT 4 1o 20 MA). B criydae KOpOTKOro 3aMblkaHUsi TEpMONapbl Ha UHAMKaTope oTobpaxaercs Temnepa-
Typa «XOfI0AHOrO Cnasi», paBHasi TeMnepaTtype BbIXOAHOMO pasbema npubopa. B cnyyae o6pbisa unu
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3amblkaHusl AaTyuka (MU NMHUIA CBA3M) C YHUULMPOBAHHBIM BbIXOAHLIM CUrHamoMm Toka ot 0 go
5 MA, oT 0 go 20 MA Ha nHAMKaTope oTobpaxaeTcs HUXHSS rpaHuLa ananasoHa uamepeHus (3Hade-
Hue napametpa ca.l { unu Cn.ld). Mocne ycTpaHeHusi HeucnpasHoCTM paboTta npubopa asToMaTuye-
CKM BOCCTaHaBMMBaETCS.

BHumaHume! Mpu npoBepke MCNPABHOCTU AaTyMka U NMHUKN CBSA3M HEOGXOAMMO OTKMHOYUTL MpU-
6op ot cetn nuTaHusA. Bo nsbexaHve Bbixoga npubopa M3 CTPos Npu «MNPO3BOHKE» CBSA3EN UCMONb-
3ylTe U3MepuTenbHbIe YCTPOMCTBA C HaMpshkeHWeM NuTaHus, He npesbiwawlwmm 4,5 B, npu 6onee
BbICOKWX HanpshXeHUsIX MUTaHUs 3TUX YCTPOMCTB OTKIOYEHWE AaTynka oT npubopa obszaTensHo.

6.1.3 B xoge paboTbl npubop ynpaBnsieT BHELUHVMMW UCMOSNTHUTENbHBIMWU YCTPOMCTBaMMN B COOT-
BETCTBMU C 3aJaHHbIMK pexxuMmamu pabotsbl JTY.

6.1.4 BusyanbHblii KOHTPOSb 3a PaboToW BbIXOAHOTO YCTPOWCTBA OMEpPATOp MOXET OCYLLECTB-
nsaTe no ceetoanodam «K1» n «K2», pacnonoxeHHbIM Ha nvueBon naHenun npubopa. B 3aBncumocTtu
OT TMNa BbIXOQHOIO YCTPOMCTBA CBETOAMOAbI paboTaloT Mo pasHoMYy.

6.1.5 [ns BbIXOAHbIX YCTPOMCTB KMHOYEBOIO BMAA 3acBETKa CBETOAMOAA CUrHanNM3upyeT o nepe-
BOAE COOTBETCTBYHOLLEro JOrM4eckoro yCTPOWCTBA W CBSA3aHHOTO C HuM BY B cocTtosiHue
«BKJTFOYEHO», a noracaHune — B coctosiHue «OTKJTKOYEHO».

6.1.6 [ns npubopoB ¢ BY aHanoroeoro Buaa ANMTENbHOCTb 3aCBEYEHHOIO COCTOSIHUSI CBETO-
anopoB «K1» unun «K2» Bo3pacTtaeT C yBenm4eHneM BbIXOAHOro curHana. MNpy MmHMMansHOM BbIXOA-
HOM curHane toka 4 mA/HanpsbkeHnst 0 B ceeToguoabl «K1» 1 «K2» He 3acBeveHbl, Npy fanbHenwem
yBEMUYEHUN BbIXOAHOMO CUrHana CBEeTOAMOAbl HAa4YMHAKT Muratb ¢ YactoTtoi 1 pas B cekyHay. MNpu
curHane 20 MA /10 B nosiBnsieTcsl HenpepbiBHasi 3acBeTka.

6.2 ObmeH pgaHHbIMM No uHTepdency RS-485

6.2.1 [Onsa paboTtbl no uHtepgercy RS-485 crnegyeT BbIMOMHUTL COOTBETCTBYIOLLME COEANHEHMS
(cm. n. 3.2.8 n npunoxeHue B) n 3agatb 3Ha4YeHUs napameTpoB ceTu (CM. . 7.2).

6.2.2 [ns opraHusauuym obmeHa gaHHbIMK B CeTU Yepes nHTepdelic RS-485 Heobxoaum Mactep
CeTW, OCHOBHasi (PYHKLMS KOTOPOrO — MHULMUPOBaTb OOMEH AaHHbIMW Mexay OTnpaBuTenem u rnony-
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yaTtenem AaHHbIX. B kavyecTBe MacTtepa ceTn MoxHO ncnonb3osath K ¢ nogknoveHHbIM agantepom
OBEH unu npubopsl ¢ uHTepdeicom RS-485, morywme BbINonHATbL pyHKUMM Mactepa cetu (Hanpu-
mep, MK u gp.).

Mpnbop TPM202 moxeT paboTtate B pexume Slave no ogHOMYy M3 Tpex MpoTOKornoB obmeHa
naHHbiMu: OBEH, ModBus RTU unu ModBus ASCII.

6.2.3 Pabota c napameTpammu npubopa no npotokony OBEH

Kaxppin napameTp MMeeT MMS, COCTosILLee U3 NaTUHCKMX OykB (OO0 4YeTbipex), KoTopble MoryT
ObITb pasgerneHbl ToukaMu, U HasBaHue. Hanpumep: «[nvHa ceteBoro agpeca A.Len», rae «[nuHa
ceTeBOro agpeca» — HassaHue, A.Len — ums.

MapameTpbl npubopa pasgensaTcs Ha ABe rpynmnbl: NporpaMmmMmnpyemMble 1 onepaTvBHbIE.

6.2.3.1 MporpaMmmupyemMmble napameTpbl ONpendensioT HacTpoviky npubopa. Wx 3HaveHus
nonb3oBartenb 3agaet nMboO KHOMKamMu Ha NMUEeBON MaHenu npubopa, NMBO Yepes CeTeBOW MHTEp-
elc ¢ NOMOLLBIO Nporpammbl «KoHdurypatop».

3HayeHns NporpamMmMypyeMbIX NapaMeTpoB XpaHATCA B 3HEProHe3aBWCMMONM namsiTu npubopa n
COXPaHSIIOTCS NPU BbIKMHOYEHUN NUTAHUS.

Mporpammunpyemble napameTpbl MOTYT UMETb Takke UHAEKC — Undpy, OTIMYaIOLLY0 NapaMeTpbl
OOHOTUMHbIX 3eMeHTOB. Hanpumep, napameTp «Tun gatyuka» umeeT ums in.t. MapameTp in.t ans
Bxoga 1 umeet mHagekc 0, napameTp in.t ana Bxoga 2 — vHaekc 1. MiHgekc nepegaeTcsi BMeCTe CO
3Ha4yeHVeM napameTpa.

6.2.3.2 OnepaTUBHbIe NapaMeTpbl — 3TO AaHHbIe, KOTOpble NPMOOP MonyyaeT unv nepeaaéT no
cetn RS-485. OnepaTuBHble NapameTpbl OTPaXaloT TeKyLlee COCTOSTHUE CUCTEMbI.

OnepaTuBHblE NapamMeTpbl MHOEKCUPYIOTCA Yepe3 ceTeBon agpec. Hanpumep, TPM202 nmeet
OBa Bxofa. [N cunTbiBaHUS M3MEPSIEMOro 3HayYeHus ¢ Bxoga 1 cnepyeT npoyntaTh 3HavyeHue napa-
MeTpa PV c ceTeBbIM agpecoM, 3agaHHbIM B napameTpe Addr, Ans CUMTbIBAHUS U3MEPSIEMOrO 3Haye-
HUs1 ¢ BXoda 2 — ¢ ceTeBbiM agpecom Addr +1.

6.2.3.3 C onucaHnem ceTeBoro npotokona npnéopos MO OBEH no RS-485 MOXHO 03HaKOMUTb-
csl Ha camnTe http://www.owen.ru. Tam e MoxHo 6ecnnaTtHo ckavaTb NnporpaMmmy-koHdurypaTtop, OPC-
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cepsep, Apavisep Ansa pabotsl co SCADA-cuctemon TRACE MODE; 6ubnuotekm WIN DLL.

MonHbI NnepeveHb NapameTpoB npubopa U KomMaHg NpvBedeH B AOKYMeHTe «KpaTkasi MHCTPyK-
umus no paborte ¢ TPM202 no nHtepdpericy RS-485».

6.2.4 Pabota c napameTpamu npubopa no npotokony ModBus

ModBus — oTKpbITbI ceTeBoOW NPOTOKoS, paspaboTaHHbli dupmoii Modicon. C onucaHnem npo-
TOKOIa MOXHO O3HaKoMuTCs Ha cavte www.modbus-ida.org.

6.2.4.1 lpu pabote no npotokony ModBus BO3MOXHO BbINOMHEHVE (hYHKLMWIA, MEpPeYnCreHHbIX B Tab-
nmue 6.1.

[MepeyeHb perncTpoB onepaTUBHbIX NapameTpoB nNpubopa npeacTtasneH B Tabnuue 6.2.

Pernctp STAT - perncTp ctaTtyca, KOTOPbIV NoKa3bliBaeT TEKyLLiee COCTOAHNe npubopa, Hanpumep
— Hanu4ue owmnbkn Ha Bxoae, cpabaTtbiBaHne BY, Tekyluin pexumM ynpaBneHust (aBToMaTU4eCKuid unm
ONCTaHUMOHHbIN).

MonHbIn nepeveHb pernctpoB ModBus, onucaHne 6utoB STAT 1 TUMNOB AaHHbIX NPUBEAEH B [O-
KymeHTe «KpaTtkast MHCTpyKumsl no pabote ¢ TPM202 no nHtepdency RS-485».

Ta6bnuua 6.1 — lNepeyeHb nopaepxmBaeMbix pyHkuun Modbus

DyHKUMA .
(hex) OenctBue MpumeyaHne
03 [Mony4yeHne TekyLLero 3Ha4eHns O4HOro

UNN HECKONbKNUX PerncTpos

YcTaHaBnvBaeTCcs orpaHnyeHne Ha 3anucb

10 3anucb 3HaueHuii B HECKOMNbKO PErMcTpoB
TOMNbKO OOHOTO perucTpa

MopaepxmBaetcs Tonbko kog 00 — BepHyTb
3anpoc, KOTOPbIV UCMOMNb3yeTCcs AN NPOBEPKU
coeguHeHuns mexay Master n Slave

OunarHocTtuka. Mony4eHne gaHHbIX
O COCTOSIHUW NUHUK CBS3N.

08
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Ta6bnuua 6.2 — NepeyeHb onepaTMBHbIX NapameTpoB (Modbus)

MapameTp
Wwmsi OBEH HasHauyeHue Appec Modbus (hex) Tun AaHHbIX
STAT Peructp craTyca 0x0000 binary
0x 1008 binary
PV1 M3mepeHHas BennunHa Ha Bxoge 1 0x0001 Signed Int16
0x1009; 0x100A Float32
PV2 M3amepeHHasi BenuunHa Ha Bxoge 2 0x0002 Signed Int16
0x100B; 0x100C Float32
0x0005 Si d Int16
SP1 YcTaBka perynatopa 1 X igned n
0x1011; 0x1012 Float32
0x0006 Si d Intl6
SP2 YcTaBka perynatopa 2 X igned n
0x1013; 0x1014 Float32
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7 MporpammupoBaHue

7.1 ObLwue cBeaeHun

7.1.1 Mocne nepBoro BkntoveHUs u onpobosaHus npubopa HeEOBXOAUMO OTKIYUTL NUTaHUE
MCMONHUTENBHBIX YCTPOWCTB, MOCHe Yero 3aaTh HyXHble 3Ha4YEHWst MporpaMmMypyeMblM napameTpam.

MporpaMmupyeMble napaMeTpbl 3a4aloTCs NOSb30BaTENEM MPU NPOrPaMMUPOBAHUN U COXPaHsi-
I0TCS MPY OTKITIOYEHWUMN NUTAHUSI B 3HEPTOHE3aBUCUMOW NaMSATU.

7.1.2 OcHoBHble napameTpbl npubopa TPM202 o6beanHeHbl B 5 rpynn LuaP, Adu, Luln, Luali n
Lann, cocTaBnsowme meHto npubopa (pucyHok 7.1).

Napametpsi IMapameTpbl Hacrpoiika xonos HacTpoiika perynpoBaHus MapameTpel obmeHa
perynupoBaHns UHAMKALMU npubopa 1 perueTpaumm no RS-485

— Ay - ~ - - -~ —
waowe | [ S0 REAUIA AEAU AEAL AEAl
LuoP |~ Adu ¥ -Lucn | -|Luol _..v'_-ann

e

L5 dc 5P -
iif SERE E__L

43c }>30 #>3c
S I A

]

PucyHok 7.1
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MOsHBIM CMMCOK NPOrpaMMUPYEMbIX NapamMeTpoB npuseaeH B Mpunoxexnn b.

Mpy BKIMIOYEHUM NUTaHUS! HA UMEPPOBOM MHAMKATOPE BUAHbI NapaMeTpbl rpynnbl LuaP.

B rpynne LuaP HaxoasaTcs napaMeTpbl YyCTaBKM NOMMUYECKUX YCTPONCTB.

B rpynne Adu HaxoasTcs napaMeTpbl HACTPOMKYA MHAUKALMM.

B rpynne LuLn HaxoaATCs napaMeTpbl HACTPOMKK BXOA0B Npubopa.

B rpynne Lualf HaxoasaTcs napameTpbl HACTPOMKM (PErynmpoBaHue U perucTpupoBaHme).

MapameTpbl HAaCTPOMKM UHTepdeiica RS-485 pacnonoxeHs! B rpynne Lonn.

A

7.1.3 Mepexod Mexay 3aronoBkamm rpynn MEHI0 OCYLLECTBIISIETCS KHOMKamm (ans H2 E) (x
crnepyoLiemy) u Ig (ans H2 E) (k npeablayLemy). MNMepexoa K NnepBoMy napameTpy Kaxaomn rpyn-
Mbl OCYLLECTBASIETCS KPATKUM HaXaTUeM KHOMKM E/

o (ans H2 [E) (~1 cek), a Bols_igaT B 3arofioBOK

NP,
rpynnbl (3 noboro napameTpa rpynmbl) — ANUTENbHBIM (~3 CeK) HaxaTueM KHOMKM (ana H2 [E).
BHumaHue! HoBoe 3HauyeHve napameTpa 3anucbiBaeTcs B NamsTb, U npw60i HaunHaeT pabo-

(ana H2 @)

i
TaTb C HOBbIMW 3HAYEHWSIMU TOSBbKO MOCHEe KPaTKOBPEMEHHOrO HaaTusi KHOMKM
(T.e. Npu nepexoae Kk cneayoemy napameTpy).
[nsa Bxoga B cneunanbHbie pexumbl paboTel prbopa Mcnonb3yTes KOMOMHaLMM KHOMOK:

+ + Ig (ana H2 [E + E + E) — AN nepexoja K yCTaHOBKE KOAOB AOCTyNa, Ha

WHOWKaTOope nony4yaem |/|306pa>KeHv|e:
PRSS
n

u

PO Py _ .
+ (ana H2 [E + C) — Ana otobpaxeHus u peaakTupoBaHuUa APOOHOI YacTy 3Have-
HUSI NPOrpaMMMpPyeEMOro napameTpa;
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IE + Ig (ana H2 @ + E) — ANs BO3BpaTa B peXvM OTOOpaXeHUs U pefaKkTMpoBaHNUs Lienomn
4YacTu 3HaYeHVs NporpamMMMpyemMoro napameTpa.

Mpnbop MoXeT aBTOMaTUYECKN MEPEXOAMTb OT NPOrpaMMUPOBaHUA K MHAMKaLMK U3MepSeMbiX
BENIUYMH Yepes BpeMmsl, yCTaHoBneHHoe B mapametpe rESE. Mpu yctaHoBKe 3HayeHusi napameTpa

rESt paBHbIM of F Bo3BpaT Kk MHOMKALMU M3MepsieMOl BEMWUUMHBI NPOU3BOAUTCS YEPEe3 MeHIo Npo-
rpammupoBanus (cMm. n. 6).

7.2 YcTaHOBKa napameTpoB BXoA4oB npuﬁopa
M3amepuTtenbHble BXoabl npubopa onucaxsl B n. 3.2.2.

Onsa nepexoaa k MeHio LuaP cnenyet HaxaTtb KHOMKY E (ana H2 [E) 1 yaepxuBaTb He MeHee
6 cek.

7.2.1 Kopg Tvna gaTymka

3apatb 3HayeHusi napameTpoB cn.t { n Ln.td B COOTBETCTBUM C UCNONb3yeMbIMU TUNAMK AaTuu-
KOB.

Kopapel Tepmonpeo6pasoBaTeneinn CONPOTUBNEHUS HAYMHAIOTCS C NMAaTUHCKOW CTPOYHON OykBbI I
(resistor — conpoTvBneHne), Nocre KOTOpor CTOWUT 3HadveHune a. [na gatymkoB ¢ Ro = 100 Om B koae
nocrie 6yksbl ~ CTOUT Touka. Hanpumep, kog r. 385 cooTBeTcTBYeT AaTunky Pt 100 ¢ 0=0,00385 °C ™.
Mepen HaumeHoBaHveM rpagyunpoBku — Tupe (- -2 { cooteetctayet TCI ¢ R, = 46).

Koabl Tepmonap HauyMHaloTCs € MPOMUCHOM naTtuHckoi Gykebl £ (SAC), nocne KOTOpon CTOMT
o6osHaueHne HCX TI1. Hanpumep, E_AZ cootseTctyeT TM TBP(A-2).

Kol 4aTYMKOB C BbIXOAHBIM CUrHAroM TOKa U HanpshkeHWst HaumHatoTes ¢ 6yks ¢ (Tok) u U (Ha-
npsbKeHWe), COOTBETCTBEHHO, NOCNe KOTOPbIX YKasaHbl rpaHuLbl AMana3oHa BbIXOAHOTO curHana. Ha-
npumep, CO_5 cooTBeTCTBYET AATUMKY C BbIXOAHBLIM CUTHAMOM MOCTOSIHHOMO Toka oT 0 A0 5 MA.
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7.2.2 YcTaHOBKa TOMHOCTU BbiBOAA TeMnepaTypbl

Mpy MCNONb30BaHMM AATYNKOB TEPMOCOMPOTUBIEHUS UM TEPMONAP BO3MOXHO YCTAHOBUTL XKe-
naemyo TOYHOCTb OTOGPAXKEHUSI U3MEPEHHON TEMMEPaTYpbl HA MHAMKAaTOpe.

[ns aToro Heo6xoammo 3agatk napameTpbl dPE , dPEC.

MpumeyuaHue - MNpy UCMONL30BAHUU JATYMKOB C CUrHArNIOM TOKa UMY HaMpsKeHUs 3Tv napaMeT-
pbl ANs NPOrpaMM1POBaHWsS HEJOCTYMHbI.

Mpu paboTe ¢ TemnepaTtypamu Boilwe 1000 °C pekoMeHOyeTCs yCTaHaBnMBaTh 3HadeHue napa-
meTpoB paBHoe 0. [Npu paboTte ¢ Temnepatypamu Hwke 1000 °C pekoMeHayeTcs yCTaHaBNMBaTb 3Ha-
yeHne napamMeTpoB paBHoe 1 (oTobpaxeHne TemnepaTypbl Ha MHAMKATOPE € TOYHOCTbIO A0 0,1 °C).

BHumanme! Mpu BblumcrnieHnn pasHoctn AT = (T; — T,) npu pasnuyHbix 3Hadenuax dPE { n dPEC,
3HaveHne AT oToBpaxaeTcsl C TOYHOCTLIO, onpeaeneHHoi B napameTpe dPE (.

7.2.3 YcTaHOBKa AvMana3oHa usmepeHusa

YcTaHoBKa guanasoHa nsmepeHus onucaHa B n. 3.2.2.1.

[Mpn ncnonb3oBaHNM AaTYMKOB C YHUPULMPOBAHHBLIM BbIXOAHBIM CUFHANOM TOKa WX Hamnpshke-
HUst HeO6XOAMMO NPOBECTU HACTPOMKY AMana3oHa U3MepeHusi, 3ajaB 3Ha4YeHUs1 NapameTpoB:

- dP {(dP2) — nonoxeHune aecaTUUHON TOYKY;

- {nl {(Cnld) — HmkHas rpaHnua ananasoHa usmepeHus exoga 1 (exoaa 2);

-  {nHI(Cn.HD) — BepxHsas rpaHvLa ananasoHa usmepeHus exoaa 1 (sxoaa 2).

[MapameTp «HWXHASA rpaHuua guvanasoHa M3MEpPEeHUs» OnpeaensieT, Kakoe 3HavyeHue mamepsie-
MOW Benu4uHbl 6yaeT BbIBOAUTBCA HA MHAMKATOP NpU MMHUManbHOM YpOBHE CuUrHana ¢ gatyuka (Ha-
npuMep, 4 MA ansi gatyvka ¢ BbIXOAHbIM CUTHANoM Toka oT 4 o 20 mA).

[MapameTp «BeEpXHSA rpaHuua avana3oHa U3MepeHus» onpenensieT, kakoe 3HadeHue uamepsie-
MOW BenuuuHbl ByaeT BbIBOAMTLCA HAa WHAMKATOP MPW MakCcumarbHOM YpPOBHE CuUrHamna ¢ gartuvvka
(Hanpumep, 20 MA ans gatyvka ¢ BbIXOOHBIM curHamnom Toka ot 4 go 20 MA nnu 1 B ans patymka ¢
BbIXOAHbIM CUrHanom HanpsbkeHnusi ot 0 go 1 B).
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BHumanue! MNpu ycraHoske sHavenun cn.l { (Cnld) > CnH ! (Cn.HE) Heobxoanmo 3apaTb HoBble
3HayeHuss napametpam SL.L SL.LZ), SLH{SLHD) (cm. n. 7.4.2) v Anl ! (AnLd), RAnH ! (RnHD)
(cm. n. 7.5.2).

MapameTp «NonoXxeHue AECATUYHON TOUKW» OMPEeAEernsieT KONIMYeCTBO 3HAKOB MOCHe 3ansToii, Ko-
Topoe 6yaeT BbIBOAUTLCSA HA UHAMKATOP.

Mpumeyanue. MNpn ncnonbsosaHum gatumkos TC mnu Tl 3TM napameTpbl ANS NPOrpamMmMmnpoBa-
HUSA He JOCTYMHbI.

3HaueHue napametpa df BnusieT Ha oTOGpaXeHWe W3MepeHHON BENUYMHBI 1 OCTasbHbIX napa-
METPOB, MMEIOLLIMX Te e EAVHULbI UBMEPEHMS, YTO 1 M3MepsiemMast BenuumHa.

[Ons nonyyenvsi Gonee BbICOKOI paspeluatoLlent cnocoGHOCTU creayeT ycTaHaBnmBaTth Gonbluee
sHavenve dP. Hanpumep, [Ans ucnonb3oBaHUs JaTyvMka AaBNeHuMss ¢ AuanasoHoMm ot 0
0o 15 atmocdpep M BbIXOAHBIM curHanom Toka oT 0 go 20 MA Haunydwune pesynbTaTbl MOryT ObiTh
nonyYeHbl crieayowmmm sHadeHnsmm napameTtpos cnl = D00u CnH= B.00npn dP = 2.

7.2.4 KoppeKuusi usMep1TeribHOW XapaKTepUCTUKU

Koppekuusi uamepenui, ocyliecTtansiemas npubopom, onucana B n. 3.2.2.3.

3apatb napameTpbl SH — coBur namMepuTenbHoON xapakTepucTuky, ML — HaknoH namepuTenbHO
XapaKTepuUCTUKK.

BHumaHme!

1) Heo6xoaMMOCTb yCTaHOBKM KOPPEKLMW N3MEPEHNS BbISIBNSETCS NOCNe NPOBEeAEHNS MOBEPKU
ucnonb3yemblx AaTyvka u npmbopa.

2) Mpw nopkntoyeHny Tepmonpeobpa3oBaTensa CONPOTUBIIEHNS NO ABYXNPOBOAHON NNHWUM napa-
meTp 5H sagasatb o6ssaTensHo. OnpeaenexHune sHadeHnss napametpa SH nponssogmTcs no Metoauke,
npusefeHHow B MpunoxeHun I,

56



7.3 YcTtaHoBKa napameTpoB uucdpoBoro domnbTpa

MapameTpbl undpoBoro punbTpa onucaxel B n. 3.2.2.4.

7.3.1 YcTaHoBUTb NapamMeTpbl LMdpoBoro dunbtpa: Fb — nonocy dunbtpa u CnF — NoCTOSHHYO
BpeMeHu punbTpa.

7.3.2 3HaueHve CnF gonyckaeTcs ycTaHaBnuBaTh B AvanasoHe ot 1 go 999 cek, npu CnF = aFF
UnbTPaLns MeTOA0M IKCMOHEHLMANBHOIO CrNaXuBaHUsi OTCYTCTBYET.

3HayeHne Momnockl punbTpa ycTaHaBnmeaeTcs B AnanasoHe ot 0 go 9999 °Clcek. Mpu Fh=0
«PUnNbTpaUusi eAMHUYHBIX MOMEX» OTCYTCTBYET.

7.4 YcTaHOBKa napaMeTpoB npouecca perynvpoBaHusi

7.4.1 3apartb 3HadeHust yctaBok SP {un SP2.
7.4.2 [lnanasoH 3agaHvsi ycTaBok orpaHuuvsaetcst napametpamu SL.L { (SL.LZ) v SLH { (SL.HD),
HKHUMUW 1 BEPXHUMM rPaHMLaMm1 AanasoHa 3afaHuns YCTaBoK COOTBETCTBEHHO.

Mapametp SL.L. 5L.H mMoryT npuHMMaTh 3Ha4YeHWsI OT HVDKHEN 4O BEPXHEW rpaHvubl AvanasoHa
N3MepeHns 4ns UCMOoNb3yeMoro AaTymka.
MNpumeyaHue - [Ins Tepmonap, y KOTOPLIX BEPXHAA rpaHuLa Avanas3oHa M3MepeHus npesbilaeT

1000 °C, napameTpbl 5P, SL.L, SL.H, Rn.L, Rn.H moryT umeTsb 3HaueHns Gonee 1000 °C. B aTom crnyyae
9T 3HAYEHUS BLIBOASATCA HA HUKHUMA MHAWKATOP 6e3 Mnafllero paspsiaa, Ha uHaukaTope otobpaka-
eTcs Leroe 3HadeHve ¢ 3acBeYEHHON Toukon B nocrneaHem paspsage [ (00 0. ]. Touka osHauaer, yto
UMUCIO MMeeT APOGHYIO YacTb.

Ons 0To|§;@>|<eva N pedaKkTMpoBaHUSA AecATblX Aonev HeobxoaMmMo OAHOBPEMEHHO HaXaTb

o
kHomku LT + [N (ans H2 [E + E), rnocre 4Yero Ha nHavkartope otobpasutes [- - -. 1.

y A -
VI3MeHeHWe [ecsThIX Joneli OCyLIeCTBASETCA 06bIYHbIM 06Pa3oM — KHOMKaMM (ans H2 L)

unm Ig (ana H2 E).
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. A
[ns Bo3BpaTa K LIEMoit YacTh HeOBXOAMMO OfJHOBPEMEHHO HaXaTb KHOMKM IE + E (ans H2
(M [ )

7.5 YctaHoBKa napameTpoB BY npubopa

Pa6ota BY npubopa onuncaHa B n. 3.2.
Ha BY npubopa noctynatT curHanbl C IOrMYECKUX YCTPONCTB. Jlornyeckoe yCTpOCTBO NO3BOMS-
€T perynupoBaTtb W PerncTpupoBaTb OAHY U3 BXOAHbIX BENUYMH, OnpeaensieMbiX 3HAYeHUeM napa-

metpoB: LU  ana NY1; [LUS ans NY2.
Ecnu BY ananorosoro tuna, To napametp dAL { (dALC) onpenenset pexvm ero pa6oTbl:
- a--perynarop;
- Pu—perucrparop.
7.5.1 Hactpowka lN-perynstopa
Pa6ota npunbopa B pexwume l-perynatopa onucaHa B n. 3.2.5.1.

3apatb cnocob ynpasnenus ana LAML (LIAM2), yctaHosus 3HaveHus napameTpos LEL { (LELD).

3agatb nomnocy nponopuuoHaneHocTn ans LAML(LAM2), ycTaHOBMB 3HayeHWs napameTpoB
oP (GPO).

BHumaHue! [Ina kaxpgoro gatymka npubop XpaHUT CBOE 3HaYeHue Monochl MPOMnopLMOHanbHO-
ctu lM-perynsatopa, NO3STOMY Npu M3MEHeHWUN Tuna AaTynka Ha Bxoge J1Y B HEKOTOpbIX cryyasix Heob-

XO[MMO BHOBb YCTAHOBUTL 3HaYeHVs1 napameTtpos oP { (GP2).
7.5.2 Hactponka gnana3oHa perucrpauum
Pa6oTa npubopa B pexume peructpatopa onucaxa B n. 3.2.5.2.
Mpu ncrnonb3osaHuK aHanorosoro BY kak pernctpatopa (napametp dAL { (dALZ)=Pu) Heobxoan-
MO orpeaenuTb AnanasoH paboTbl BY nyTem ycTaHOBKM NapamMeTpoB:
- An.L {(An.LE) — HWxHSA rpaHuLa aruanasoHa pernctTpauum;
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—  Rn.H{[Rn.H2) — BepxHss rpaHuLa aguanasoHa perncrpaumm.

MpumeyaHue - Ecnu BY pabotaeTt B pexume [1-perynstopa, 3Tv napameTpbl HE NOSIBSAOTCS.

[unanasoH permctpauuu Bceraa 3agaeTcs B eQMHULAx M3MepeHnsi BXOAHON BENUYMHLL. [na gar-
YMKOB TEMMepaTypbl AnanasoH ycTtaHoBku 3HadeHuii napameTpos An.l ! (An.L2) u RnH { (Rn.HE) onpe-
OensieTcst AvanasoHoM namepenusi ans HCX ganHoro gatyuka (cM. Tabnuuy 1). [Ina gaTtymkoBs ¢ cur-
HaroM MOCTOSIHHOTO TOKa UMW HanpshXeHWst OuanasoH yCTaHOBKM 3HadveHwii napameTpos An.l { (An.Lo)
n AnH ! (RnHE) onpepensieTcss yCTaHOBMEHHLIMM 3HadYeHusMM napameTpos cnl { (cnld) n cnH!
(Cn.HD).

Mpu peructpauun pasHoctu AT=(T—T, (CLUY ! (CLUP)=dPu) napametpbl Anl ! (ARnld) n A H !
(An.HZ) NpvHUMalOT MKCMPOBaHHbIN OMANA30H:

- 0T —1999 no 30000 npu dP { (dP2)=0;

- 0T-199.9 go 3000.0 npu dP ! (dP2)=1,

- 0T -19.99 no 300.00 npu dP ! (dP2)=2;

— 0T -1.999 1o 30.000 npu dP ! (dP2)=3.

Mpumeyanue - [ns ﬂpOCMOﬁ N pefakTupoBaHua mMnaglnx pa3panoB 3HadYeHUA napameTpa
A R TN e TN )

7.5.3 HacTtpoika napameTpoB KNnio4eBOro Bbixoaa

ncnonb3ynTe KOMBUHaLMM KHOMOK

PaboTa npnbopos ¢ knoYeBbIMK BbIXOAaMKM onucaHa B n. 3.2.4.

7.5.3.1 3apatb TN norvku paboTel komnapatopa 1(2), ycTaHoBMB HEOOXOAMMbIE 3HAYeHUs na-
pametpos LAP { (LAPP).

7.5.3.2 B cnyyae HeobxoAMMOCTV 3adaTtb 3afepXKKU BKIOYEHUS U BbIKIIOYEHUS KOMNapaTopoB
1(2) napameTpsl don {(dond) v doF {(daF2), cooTBeTCTBEHHO.

7.5.3.3 3agaTb MUHMManNbHOE BpeMs yAepxaHus komnapartopa 1(2) BO BKMIOYEHHOM W BbIKMIO-
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YeHHOM cocTosiHusX kan { (Eand) v EaF { (EaFD).

7.6 3awmTa OT HeCaHKLMOHUPOBAHHOIO AOCTyNna

[ns sawuTbl OT HexenaTenbHbIX U3MEHEeHUN nporpaMmmMupyemMbiX napamMeTpoB CYLLECTBYHOT TPpU

napametpa cekpetHoctv ofPE, YePE v EdPE ocywecTensiowmx no cxeme «MN» sawmty nporpammm-
pyembix NapameTpos.

JocTyn K 3TUM napaMeTpam ocyLecTBrseTcs Yepes kog goctyna PASS = 0.

MpumeyaHue. Hesasucrmo oT 3HadeHuin napameTpos oAPE n YEPE napameTpsl npuGopa moryT
ObITb M3MEHEHbI C MOMOLLBIO YNPaBsOLLEro yCTpocTBa B ceTn RS-485 (komnbioTepa).

7.6.1 3awmTa napameTpoB OT NpocMoTpa

Monb3oBaTtenb MOXET 3anpeTuTb NPOCMOTP NapameTpoB C NIMLEBON NaHenu, T.e. napameTpbl He
NOSIBMSIOTCS Ha MHAUKaTope. 3anpeT NpocMoTpa ONpefeneHHbIX MPorpaMMUpyeMbIX NapaMeTpoB UM UX
rpynn ycTaHaBN1BaeTCs 3afjaHneM COOTBETCTBYIOLLErO 3HaYeHust napameTpa oAPE, cm. Mpunoxexue b.

7.6.2 3awmTa napamMeTpoB OT U3IMEHEeHUNn

B napameTpe Y£PE ycTaHaBnMBaeTcs 3anpeT 3anucy 3HaYeHWin NporpaMmMmnpyembIx napameTpos.
Mpy 3TOM MMeeTCs BO3MOXHOCTb MPOCMOTPA paHee YCTaHOBIEHHbIX 3Ha4YEHWN.

7.6.3 3awmTa oTAenbHbIX NapamMeTpoB OT MPOCMOTPa U U3MEHEHUN

Kaxppin napameTp npubopa TPM202 nmeet atpnbyT M3MEHSIEMOCTH, YCTaHOBKa KOTOPOro npo-

M3BOAUTCH C KOMMblOTEPa Yepes uHTepdeiic RS-485. ATpUGYT U3MEHSIEMOCTM MOXeT NpUHMMaTh ABa
3HAYEHUSA: U3MEHSEMbI N HEU3MEHSIEMbIA.

Mapametp EdPE, Haxoaswuiics B rpynne SEL-, ynpaBnsieT BO3MOXHOCTLIO MPOCMOTPA U U3MEHE-
HUs1 NapaMeTPOB C y4ETOM YCTAHOBMEHHbIX NoMb3oBaTenem aTpubyTos.

Mpu yctaHoske EJPE B 3HaueHun on Bce napameTpbl, B KOTOPbIX aTpUMByT U3MEHSIEMOCTY MPUHM-
MaeT 3HauyeHUe HeU3MEHSIEMbIN, CTAHOBSTCA HEBUAMMBIMM.

Mpu ycraHoske EdPE B 3HadeHne oFF Bce napameTpbl, HE3aBUCKMMO OT 3HaYeHust aTpubyTa n3-
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MeHAEeMOoCTH, 6y,£lyT BUOAVUMbBIMUA.
Ecrms rpynne Bce napamMeTpbl HEBUAUMbI, TO BCA rpynna CTaHOBUTCA HEBUANMOMN.

7.7 HacTpomnka obmMeHa fgaHHbIMU Yepe3 uHTepcenc RS-485

Hactporika o6MeHa AaHHBIMU OCYLLECTBIIAETCS NapamMeTpamu rpynnsi Lann:
—  Prok - npotokon o6meHa aaHHbiMm (OBEH, ModBus-RTU, ModBus-ASCIl);

- BPS — ckopocTb 06MeHa B ceTu; fonycTuMble 3HadeHus — 2400, 4800, 9600, 14400 19200,
28800, 38400, 57600, 115200 6uT/c;

—  Rddr — 6a3oBbIi agpec npubopa, AvanasoH 3Ha4eHui
- 0...255 npu Prot =a“%nun ALER = 8;
- 0...2047 npu Prot =a“Env RLEn = 11;
- 1...247 npn Prokt =arkl vnn n.ARSL.
- ALen— anuHa cetesoro agpeca (8 unu 11 6ur);
- r5dL — 3apepxka oteeTa npuBopa no RS-485 (1-45 mc).

Mpun6op TPM202 nmeeT Takke crneayroLme pukcupoBaHHble napameTpbl o6MeHa, He oTobpa-
Xaemble Ha nHavkaTope (cMm. Tabnuuy 6.2).

Tabnuua 6.2
MpoTokon
Napamerp Awmn OBEH ModBus RTU | ModBus ASCII
KonunyectBo cton-6mt ShCE 1 2 2
[nuHa cnoBa AaHHbIX LEn 8 out 8 but 7 6ut
KoHTponb YeTHOCTH PrtY HeT HeT HeT

BHumaHue! Hosble 3HaveHnss napameTpoB o6MeHa BCTynatoT B CUIy TOMbKO Nocne nepesanycka
npubopa (nocre cHATUS 1 3aTeM Nnogayy NUTaHusa) unu nepesanycka no RS-485.
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MuHMManbHBIM Nepuof onpoca napameTpos no npotokony OBEH ans npubopos ¢
BY aHanorosoro Tuna AomkeH ObiTb He MeHee 0,5 cekyHAab!.

7.8 YcTaHoOBKa napameTpoB AUCTaHUMOHHOIO yrnpaBrneHuUs pery-

naATOpOM
PyHKUMA ANCTAHLIMOHHOIO YNpaBneHns perynartopom onucaHa B n. 3.2.6.
[nsa ocywiecTBneHus1 ynpaBneHns perynsatopom Yepes uHtepgeinic RS-485 B npubope umetotcs
[Ba onepaTuBHbIX MapamMeTpa:
- r-L - nepeBop kaHana Ha BHELLHEE ynpaBrieHWe MOLLHOCTbIO; AOMNYCTUMbIEe 3HAYEeHUS!:
0 — 06bIYHbIV pexuM (ynpaBreHue oT perynsatopa),
1 - ynpaBneHue ot K no ceTwy,
—  r.oukt — BbIXOAHOW CUrHan perynsitopa; AonyCTUMble 3HaYeHUs:
0 v 1 — ana ABYXMNO3MLIMOHHOIO perynsaTopa,
ot 0.0 go 1.0 — ansa MN-perynsitopa.
Mpy KaxzaoM BKMoYeHUM NpubBopa unu ero nepesarnycke No ceTu NapameTp r-L aBToMaTnyecku
nHMUMmMpyeTcs 3HadeHvem 0.
MpumeyaHwme - NapameTpbl JOCTYMNHBI NONB30BaTENIO TOMBKO Yepe3 HTepdenc RS-485.

7.9 BoccTtaHoBneHue 3aBOACKUX YCTaHOBOK

B npubope MMeeTcsi (DYHKLIMA BOCCTAHOBNEHUS! 3HAYEHWI NapamMeTpoB, YCTAHOBMEHHbLIX Ha 3a-
Bofe-nsrotoutene (cMm. MpunoxeHue b, rpada «3aBoackast ycTaHoBKa»). [N 3TOro — OTKMOYUTL

A, ¥
npnbop OT CeT Kak MMHUMYM Ha 1 MVH, 1 OQHOBPEMEHHO YAEepX1Bas KHOMKW " , BKIIOYUTb
nutaHne npubopa. MNpu nosiBNeHun Ha BepxHeM uHAuKaTope [- - - -] OTNYCTUTb KHOMKW. 3aBOACKUE
yCTaHOBKM BOCCTAHOBIEHbI.
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8 TexHuyeckoe obcnyxusaHue

8.1 O6cnyxwusaHne TPM201 npm akcnnyaTaumm COCTOMT U3 TEXHUYECKOro ocMoTpa npubopa.

Mpwn BbINONHEHUM paboT No TexHU4eckomy obcnyxunsaHuio npubopa cobnogaTb Mepbl besonac-
HOCTM, U3MNOXEHHbIE B pasaene 4.

8.2 TexHuyeckuit ocmoTp npubopa AOMKEH NPOBOANTLCA HE pexe OJHOro pasa B LIeCTb Mecs-
LieB 1 BKIoYaTb B cebs BbINONHeHWe cneayoLwwmx onepauuii:

- ouucTka kopnyca npubopa, a Takke ero KneMMHUKOB OT MbifK, FPsi3v U NMOCTOPOHHUX Mpea-

METOB;

—  npoBepka KavecTBa KpenneHus npubopa K LWUTY ynpaBneHus;

—  npoBepKa HAaAEXHOCTU NOAKITOYEHNS BHELLHUX CBA3EW K KNEMMHUKaM.

OBGHapyXeHHble Npn 0CMOTPe HeJoCTaTKN criefyeT HEMeANEHHO YCTPaHNTb.

8.3 lNoBepka meTponoruyecknx xapakrepuctuk TPM201 gomkHa Npou3BOAUTBLCS HE pexe OOHO-
ro pasa B 3 roga no metoguke M/ 3067-2007.

9 MapkupoBKa npubopa

8.1 Ha npnbope HaHeceHb!:
— ycrnoBHoe o603HauyeHue npubopa;
— cTeneHb 3awmTbl no FOCT 14254,
— PpOA NUTAIOLLErO TOKAa U HanNpsbkeHe NUTaHus;
— noTpebnsiemMasi MOLLHOCTb;
— Knacc 3awuTbl OT NopaXkeHus anekTpuyeckum Tokom no FOCT 12.2.007.0
— 3Hak cooTtBeTcTBusA no FOCT P 50460;
— 3aBOACKOW HOMep npubopa v rog Bbinycka.

8.2 Ha noTpebutenbckyto Tapy HaHeceHa MapkMpoBKa, coaepallas crneaytoLme cBeaeHus:
— HaumeHoBaHue npubopa;
— 3aBOACKOW HOMep NpuGopa v rog Beinycka.
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10 MapaHTUMHbIE 0GA3aTenbLCTBA

10.1 MsroToBuTENb rapaHTMpyeT cooTBeTcTBMe npubopa TY npu cobnopeHun ycroBuin 3KC-
nnyatauuu, TpaHCNOPTUPOBAHWS, XpaHEHUS! U MOHTaxa.

10.2 MapaHTWUIAHBIN CPOK 3KCMyaTaummn — 24 Mecsua Co OHS NPoaaxu.

10.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYEHWe rapaHTMMHOro cpoka npu cobnogeHnn
nonb3oBaTteneM ycrioBuW 3KCrfyaTauuu, TPaHCMOPTMPOBAHUSA, XPaHEHUs U MOHTaxa npeanpusitue,
N3roToBUTENb 0065A3YeTCs1 OCYLLECTBUTL €ro 6ecnnaTHbI PEMOHT UMK 3aMeHy.

10.4 B cnyyae HeOGXOAMMOCTW rapaHTUAHOTO M MOCTrapaHTUNHOTO PEMOHTAa MPOAYKLUMK MOfb-
30BaTesflb MOXET 06paTUTbCs B N0GON M3 pernoHanbHbIX CEPBUCHBIX LEHTPOB, agpeca KOTOpbIX Npu-
BeZleHbl Ha calnTe KOMNaHUU: WWW.0WeN.ru 1 B rapaHTUAHOM TarloHe.

BHumaHue!

1) MapaHTUIAHbIA TanoH He AelCTBUTENEH 6e3 AaThl NpoAdaxu U LWTaMna npoaasua.

2) KpenexHble anemMeHTbl KOMNaKT-AUCK C NPOrpaMMHbIM obecneyeHmem 1 JaHHoe PyKOBOACTBO
BKNaAblBaTb B KOPOOKY HE HYXHO.

11 KoMnnekTHOCTb

MpuGop 1w
Macnopt 1 aks3.
PykoBoacTBO no akcnnyaraumm 1 aka.
[apaHTUAHbLIN TanoH 1 aKk3.
MpumeyaHne - WasrotoBuTenb oOcTaBnsieT 3a CcoOOVM MpaBO BHECEHUs OOMONHEHWUW

B KOMMMEKTHOCTb n3aenusi. NonHas KOMNNeKTHOCTb YKa3aHa B nacnopte anI60pa.
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12 TpaHcnopTupoBaHue U XpaHeHue

12.1 lMpwbopbl TpaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTe noboro Buaa. Kpennexne Tapsl B
TPaHCMNOPTHbIX CPeACTBaxX AOMMKHO MPOM3BOAUTLCS COrMacHO npasBunam, AeWCTBYIOLIMM Ha COOTBET-
CTBYIOLLMX BMAAX TPaHcnopTa.

12.2 YcnoBusi TpaHCMOPTUPOBAHUSI [OIMKHBI COOTBETCTBOBaTh ycrosusam 5 no MOCT 15150-69
npu TemnepaType oKpyxarlliero Bozayxa oT MuHyc 25 go +55 °C c cobniogeHvem Mep 3awutbl OT
yAapoB 1 BUOpauui.

12.3 lNepeBo3Kky OCYLLECTBNATL B TPAHCMOPTHOM Tape MOLUTYYHO UMK B KOHTENHepax.

12.4 YcnoBusi XxpaHEHUs! B Tape Ha CKnaze U3rotToBUTens v noTpebutenst 4OMKHbI COOTBETCTBO-
BaTb ycnosusaM 1 no FOCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBaTb arpeccuBHbIE MPUMECH.

12.5 lMpunbopbl crieayeT XpaHuTb Ha cTennaxax.
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MpunoxeHune A. FaGapuUTHbIE YepTeXu

Yronok

105 16
aax0,
el KPOHLITE#H

PucyHok A.1 — Npubop HacTeHHoro kpennexHus H
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PucyHok A.2 - Mpu6op HacTeHHOrO K penneHus H2
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PucyHok A.3 — Npu6op wmutoBoro kpenneHus L1
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JNIALEBAA NaHenb WTa

PucyHok A.4 — NMpu6op wmutoBoro kpenneHus L2
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MpunoxeHune b. NMporpammupyembie napameTpbl

Ta6bnuua B.1 - Mporpammupyembie napameTpbl

Oo- HasBaHue HdonycT. 3HaueHus KommeHTapuu 3asop.
3Hau. YCT.
pynna LuoP. MapameTpbl perynuposaHus
SP i 1) [uanasoH namepeHus |orpaHMyMBaeTcs napameTpamm
(SP1) yeraska 1Y 1 faruvka SLLInSLH! ao
or? 2) [nanasoH naMepeHuss |orpaHnyMBaeTcs napameTpamm
(Spp) |Yoraskally2 . SLL2w SLHZ o
pynna Luln. HacTpoiika BxogoB npu6opa
Cnk (| 1M BxoRHoro AT 385 Pt 50 (2=0,00385 °C %) E.L
(intD) |gromm1 ~.385 Pt 100 (0=0,00385 °C )
391 500 (¢=0,00391 °C ™)
~391 100M (0=0,00391 °C ™)
21 460 (a = 0,00428 °C™)
426 Cu 100 (0:=0,00426 °C™)
L=/ Cu 50 (¢=0,00426 °C ™)
23 53M (a = 0,00426 °C™)
428 50M (=0,00428 °C ™)
428 100M (0=0,00428 °C ™
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MpopomkeHune Tabnuubl 5.1

060- OonycrT. 3aBsog.
3Hau. HasBaHue 3Haqguvm KommeHTapun yer.
ER{ |[TBP (A1)
ERZ |TBP (A-2)
E.A3 |TBP (A-3)
E._b |TNP(B)
E_3 |DKKQ)
EF |TXA®K
EL |TXKQ)
E_n |THH(N)
E._~ |TAA(R)
E_5 |TNn(s)
E £ |TMK()
s CwurHan Toka oT 0 Ao 5 MA
ca20 CwurHan Toka oT 0 go 20 MA
‘Y20 CwurHan Toka oT 4 o 20 MA
u-50 CurHan HanpsikeHus ot —50 go 50 mB
ug_t HanpskeHnst oT 0 1o 1 B
oy To4HOCTbL BbIBOAA TEMMe- 3apaeT uMcno 3HaKOB Nocre 3ansaTon npu
(dPt1) paTypbl NepBOro kaHana 0,1 oTOGpaxeHUn TemnepaTtypbl Ha UHAWKa- !
n3MepeHust Tope
-y [NonoxeHne AecaTUYHoOm 3apgaeT uncno 3HakoB noc1:|e 3anaTou npm
(dP1) TOYKWN aHarnoroBoro 0; 1; 2; 3 |oToGpaxkeHUn n3MepsieMoit BENMUMHBI aHa- {
Bxoga 1 norosoro Bxoga 1
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MpopomkeHune Tabnuubl 5.1

O6o- HasBaHue Aonycr. 3Ha- KommeHTapum 3asog.
3Hau. YyeHus yCT.
HwxHsia rpaHvua ava- 3apaeT 3HaveHue H13NYECKON BEMUYNHDI
cn.l { |nasoHa namepeHus _1999. 9999 COOTBETCTBYIOLLEN HUXHEMY npeaeny Bbl- oo
(in.L1) |curHana XO[HOro curHana gaTtyuka ¢ y4eTom 3Hade- -
Ha Bxoge 1V HWs napametpa dP !
B 3agaet 3HavyeHue hm3n4eckon BENMYNHLI
nH ! n:fg::i;ﬁi”gﬂiﬁma' COOTBETCTBYIOLLEN BEPXHEW rpaHuLe ava-
(;-n'"-Hl) o P —1999... 9999 | nasoHa aog
) na Bxone 19 M3MepeHus gaTymka c y4eTom
A 3HaveHus napametpa dP !
59 { |BblmcnuTenb kBagpaTHoO- on BKINKOYEH 173
qrl) |ro KopHsi Ans Bxoaa o BbIKITHOYEH
Sqri 1 oFF o
GH! |Cpsur XapaKTepI/ICTVIKI;I) _500... 500 I['IpMGaBn]neTcn K U3MEPEHHOMY 3HaYEHWIO, an
(SH1) |partumuka ans exopa 1 ef. U3M. :
MUYt |HaknoH xapakrtepuctu- YMHOXaeTcs Ha u3amepeHHoe
(KU1) |kv gaT4ymka ans exoga 1 0.500... 2,000 3Ha4YeHune Looo
Fh ! |Monoca undposoro
(Fb1) |dunbrpa 1 1) 0... 9999 [eq. nam.] on
- [MocTosiHHas BpemeHu
cnF i 1...999 [c]
(inF1) ll_}m(bposoro unbTpa 1 ofF 3KCMOHEHLMATbHbBIA PUNBTP OTKITIOYEH ofF
- Pul TeKyLLee 3HayeHve, N3MepeHHoe Ha Bxoge 1
(;_LLLLJ’1I) ﬁg,i‘qHaﬂ BEMMHNHa Ans Pul TeKyLLee 3HayYeHue, N3MEPEHHOe Ha BXoae 2 Pul
APy Pa3sHOCTb 3HaueHui 1 1 2 Bxopax
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MpopomkeHue Taénuubl 5.1

SOHGac: HazsaHue ﬂot);fh;ua— KommeHTapuu 3?:::‘:"'
ChLkZ Tun BXOAHOro Aatyunka AHANOMYHO
(in.t2) gnw curHana ans exona napametpy cn.t { (in.t1) E_L
To4HOCTb BbiIBOAA TEM- 3agaeT Yncno 3HakoB nocre 3ansTon npu
(ggig) nepaTtypbl 2-ro kaHana 0,1 oTOGpaxeHnn TemnepaTypbl Ha UHOUKATO- !
n3MepeHust pe
dP2 |lMonoxeHue NecaTu4Hon 0:1:2: 3 3apaeT YmCro 3HaKoB MOCTE 3ansToN Npy OTo- (
(dP2) |Toukv ong Bxoga 2 T BpadkeHnn 13MepsieMon BeNMymMHbI Bxoga 2
_ HYOKHAR rpaHMLA AMa- 3apaet 3HaqeHme (h13n4ECKo BESIMYMHBI COOT-
,__,-,_1_3 NA30HA MIMEPEHNS! HA —1999. 9999 |BETCTBYIOLIEN HIKHEMY NpeAeny BbIXoAHOro o
(inL2) sxone 22 CUrHana garyuka ¢ y4eToM 3Hau. napameTtpa
dPe
BepxHss rpanuLia ava- 3apaet 3HaHeHMe‘(bM3W-IeCVKOI7I BENNYMHBI
;,-,_Hg NasoHa V3MepeHs Ha 1999, 9999 COOTBETCTBYIOLLIEV BEPXHEWN IPaHuWLLe aana- oo
(in.H2) Bxope 2 2 30Ha U3MepeHus JaTyuka, ¢ y4eToM 3Haye- g
Hua napamertpa dP2
£9-2 |BblMmcnuTens KBagpaTHO- an BKITHOYEH SFF
(Sqr2) [ro kopHs Ans BXxofa 2 ofF BbIKIMOYEH o
SHZ |Cosur XapaKTepVICTMK? ~500... 500 MprbaBnsieTcs K UISAMEPEHHOMY 3HAYEHWIO, an
(SH2) |partuvka ana Bxopa 2 ) [eq. nam.] -
M2 |HaknoH xapakrepucTukm YMHOXaeTcs Ha U3MepeHHoe
(KU2) |paTyvka ans sxoga 2 0,500...2,000 3HayeHve L0oo
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MpopomkeHune Tabnuubl 5.1

;216;:4-_ HasBaHue 3ﬂg:g:;'ﬂ KommeHTapumn 3;2:&'
(’F"gg) gﬂﬂzﬁg Lndposoro 0..9999 |[ea. nam.] o
cnF2 |lMocTosiHHas BpemeHn uund- 1...999 |[c] -
(inF2) |posoro cunstpa 2 aFF 3KCNOHEHUManbHbIA UNLTP OTKIYEH ofF
- Pul Tekylee 3Ha4eHue, U3MepeHHoe Ha Bxoge 1
(flf-gg) BxogHas BenuunHa gns 1Y 2 Pu2 ;ekymee 3Havienme, ;lsmgpeHHoe Ha Bxoge 2 Pul
4Py a3HOCTb 3Ha4EHMI 1 1 2 Bxoda
pynna Lual). HacTpoiika perynupoBaHus 1 permctpauum
GL.L ! |HwkHAg rpaHunua 3agaHua -1999. [ea. nam.] OrpaHuyeHa guana3oHoOM U3-
(SL.L1)|ycTaBkm gna 1y 1Y 9999  |MepeHus - 333
Gl .H ! |BepxHsia rpaHvua 3agaHus -1999.. [ea. nam.] OrpaHuyeHa guana3oHOM U3-
(SL.H1) |ycTaskn ans Ny 1V 9999  |mepeHus 800
Gl 1 2 |HwxHsasa rpaHvua 3agaHus -1999. [ea. nam.] OrpaHuyeHa gmana3oHOM U3-
(SL.L2) |ycTaBku ana JTY 2 9999 MepeHns - 933
Gl .HZ |BepxHsia rpaHuua 3agaHms -1999.. [ea. nam.] OrpaHuyeHa amanasoHoM u3-
(SL.H2)|yctaskv ans 1y 2 9999  |MepeHus B0
lMapamempsbi Kiro4Yeeo20 8bixoda
0 — Komnapatop Bblkio4eH
- 1 — O6patHoe ynpaBneue («<HarpeBaTenb»)
(Cg%ia) Ig;nl%r:fg p‘;af OoTbl 2 —Tpsimoe ynpaenexue («oxnaanTens») {
3 —[1-06pasHas norvka (cpabatbiBaHue Npy BXOAE B rpaHmLbl)
4 — U-0bpasHas noruka (cpabatbiBaHue Npy BbIX0AE 3a rpaHuLbl)
HYS ! | BHaueHue cTepesuca
(HYS1) |ans KomnapaTop?aei Y 0..9999 |[en. nam] o
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MpopomkeHune Tabnuubl 5.1

. OonycT.
316;,\?{ HasBaHue 3Hayve- KommeHTapuu 332?"
) HUA yer.
don | 3agepxkka BKoYe-
(dg‘;l,l) HUS 0... 250 |[c] o
komnapatopa 1
doF | 3agepxka BbIKIO-
(dgFl) YeHust 0... 250 |[c] o
komnapatopa 1
MwuHumanbHoe Bpe-
Lan ! MS yaepXKaHWst KOM-
(tc?r?l) napatopa 1 Bo 0... 250 |[c] o
BKIMIOYEHHOM CO-
CTOSIHWM
MuHumaneHoe Bpemst
EoF | |yOepxaHusi komnapa-
(toF1) [Topa 1 B BbIKIOYEH- 0...250 |[c] o
HOM COCTOSIHUM
aEr | |CocrosiHue Bbixopga 1 |an — Bkn (Mo 20 MA At aHanoroBoro Beixoaa) SFF
(0Erl) |B pexwume «owmbka» | aFF — Bbikn (MM60 4 MA AN1si aHANOroBOro BbIX0Aa) o
0 — Komnapatop BbIKIiO4eH
- 1 — ObpatHoe ynpaBneHue («Harpesatenb»)
[AP2 | Tun norvkm paboTbl _
(CmP2)|komnapartopa 2 2 — Npamoe ynpasneHue («oxnaautens») {

3 —[N-0bpasHas noruka (cpabaTbiBaHe Npu BXOAE B rPaHmLbl)
4 — U-obpasHas noruka (cpabaTbiBaHue Npy BbIX0AE 3a rpaHuLbl)




MpogomkeHue Tabnuubl 5.1

gg?; HasBaHue DonycT. 3Ha4yeHusA KommeHTapumu 3;2:’0“
HYyS2 3|;)aquV|e rMcTepesuca Komnaparopa 0... 9999 [ea. vam] T
(HYS2) |2
don? | 3agepka BKIIOYEHMS KoMnapaTo-
(don2) |pa 2 0... 250 [c] Iy
dofFZ | 3agepkka BbIKIIOYEHMS komnapa-
(doF2) |Topa 2 0... 250 (c] o
tond MuHMManbHOe BpeMs yaepxaHus
(tc?nZ) KoMnapaTtopa 2 BO BKITHOYEHHOM 0... 250 [c] I
COCTOSIHUM
LaF2 MuH1MansHoe BpeMst yaepxkaHus
taFZ KoMnapaTopa 2 B BbIKIOYEHHOM CO- 0... 250 [c] I
(toF2) CTOSIHUM
BKI (6o 20 mA
[r1si aHanoroBoro
oE-2 |CocTosiHMe BbixoAa 2 B pexume an BbIxoAa) FF
(0Er2) |«owmnbka» oFF BbIkN (NMn6o 4 MA o

[ aHanorosoro
BbIx0oA4a)
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MpopomkeHune Taénuubl 5.1

OonycT.
0O603Hau. HasBaHue 3HAYCHUS KommeHTapun 3aBoga. ycT.
lNapamempbi aHano208020 8bIx00a
dRC ! Pexum paboThbl a M-perynatop
(dAcl) |UAM1 Py n3MmepuTenb-permcTpaTop Pu
— ons -pecynsamopa
LEL S:;? co6 ynpasre- HERE oBpaTHoe yrpaBneHme (<HarpesaTenb») ERL
(CtL1) ans LAM 10 Laol npsiMOe yNpaBneHune («OXNaanTenNb»)
vd Monoca nponop-
()L('Pl) LI,VIOHa{)IbHOCTVI ans 2...9999 |[ed. nam.] g
LIAM1
— Ons usmepumernsi-pesucmpamopa
HuxHasa rpaHuua
Anl { BbIXOAHOrO Ananaso- | [eq. uam.]
(An.L1) [Ha perlII)CTpaLlVIVI 1999... 9999 OrpaHuyeHa anana3oHOM U3MEepPEHMs -830
LIAM1
BepxHss rpaHuua
RaH ! BbIXOAHOTO Ananaso- | [eq. uam.]
(An.H1) |Ha perlil)crpaumw 1999... 9999 OrpaHuyeHa anana3oHOM U3MEPEHMS B00.C
LAM1
dRC2 Pexum paboThbl a M-perynatop
(dAc2) |UAM2 Pu n3MepUTerb-perucTpaTop Pu
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MpogomkeHue Tabnuubl 5.1

DonycT.

O6o3Hau. Hassanwue IHAYCHUS KommeHTapum 3aBog. ycrT.
— dns -pecynsamopa
Ltle Sg:;g 6 ynpas- HERE |oBpaTHoe ynpaeneHue («HarpesaTesb») MERL
(CtL2) st LIAN2 [oal  |npsiMmoe ynpaBneHue («oxnaguTenb»)
Monoca npo-
()L(III;E) :gg_'l'_l:OHa“b_ 2...9999 |[ea. uam.] T
ans LIAM2
— dnA usmepumens-peaucmpamopa
HwxHsas rpa-
HWLa BbIXOA- )
(AHn.ll-_g) HOro Ananaso- 19%%% ng.am:x]eHa 1anasoHoOM M3MepeHUst -830
n. Ha peructpa- P A P
umn LIAMN2 2
BepxHss rpa-
HMLa BbIXOA-
RAn.HZ | -1999... |[en. nam]
(An.H2) HOTO AHanaso 9999 |OrpaHuyeHa AManas3oHOM M3MeEPEHNS 8000

Ha peructpa-
uun LIAM2 23
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Ta6bnuua 6.1 — NpogomkeHne

0O6o- HasBaHue [onycT. 3Ha4yeHuA KommeHTapum 3asoa.
3Hau. yCT.
pynna Adu. MapameTpbl MHAMKALMK
SERE - Ha uHaukaTope nocTosHHo oToBpaxaeTcs
BXofHas BenmuumHa Y1 (nepexog k N1Y2 no kHomke
«MPOMM)
dCGP  |Pexum nHavkauun | THEL - OtoGpaxeHue BXOAHOM BenuumHbl JTYL n Y2 SLAL
(diSP) |TeKyLWMX 3MEPEHNIA | CMEHSETCS aBTOMATUYECKV Kaxable 6 C.
batH - OpnHoBpeMeHHOe 0TOBPaxXeHNe M3MEPEH
0601X KaHaroB C BOMOXHOCTLIO MEepexoaa K Benmdn-
Ham JTY1 n Ny2
5...99 - [c]. Bpems, no ucte4eHum kotoporo npubop
ESE | Bpewms sbixona u3 zz?;amaemﬂ K MHOVKaUMY  1-ro napameTpa rpynnbl -
(TEST) | nporpamuupoBaks of F - AsToMaTMyeckoro Bo3spata K MHauKaLyi He
npoMcXoauT
'pynna [ann. MapameTpbl o6MeHa no RS-485
a%n OWEN
e ronosens
ARASC Modbus ASCII
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MpopomkeHue Tabnuubl 5.1

g_g?;_ Ha3saHwue :ﬂg:g:;'ﬂ KommeHTapum 3;‘::‘”"
2400;
4800;
9600; | r647/c]
bPS | CkopocTb 06MeHa AaHHbIMU B 13‘2188 [omxHa cooTBETCTBOBATL (52
(bPS) |ceTn ynpaBnsitoLwmx MnynbLcos 28800z cKopocTn obMeHa, yCTaHOBIEHHON B ’
38400; |°°™
57600;
115200.
( gt’é‘;’l ) [innHa ceTteBoro agpeca 181 [6uT] Bh
Add- basoBebii agpec npm69pa B 3anpeluaeTcs ycTaHaBnmMBaTb OAn-
(Addr) CeTun, opraHM3oBaHHOM no ctaH- | 0... 2047 |HakoBble HOMepa HECKOMbKUM Npu- Iy
napty RS-485 bopam B OHOW LUMHE
rSd!. | 3apmepxka otBeTa oT npubopa no
(rSdL) |Rs-485 1..45  |[mc] ca
(Lngr?)* [nnHa cnoBa gaHHbIX 7,8 [6unT] B
PrtY |CocTosiHue 6uta _ -
(PrtY)* |4eTHOCTM B NockIsike nank  |HeT nank
Sh E |KonuyecTtBo cTon-6mutoB B no- 192 /

(Shit)* |cblnke
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Ta6nuua B.1 — OkoH4YaHue
06o- OonycT. 3Ha- 3aBog.
3HAY. HasBaHue qyeva KoMmeHTapum yer.
BnokupoBka KHONOK U 3awWuTa napameTpoB (BxoA no koay PASS = 100)
- Sawura 0 — paspeLueH JOCTYN KO BCEM NapaMeTpam;
( :gglfr) gi;la_la;)ng?rpoa 1 — paspelueH goctyn Tonbko k 5P {n 5P2, o
cMOTDS 2 — 3anpeLleH JoCcTyn Ko BCEM napameTpam
3awuTa 0 — PaspelueHo N3MeHeEHVEe BCex NapameTpoB;
YLPr |napameTpos |1 — 3anpeLleHo M3MeHeH1e Bcex napameTpoB kpome yctasok 5P {n 5PC; 0
(wtPt) |OT n3meHe- |2 — 3anpelleHo U3MeHeHNe BCex NapameTpoB Kpome yctasku SP /;
HuA 3 — 3anpeLleHo n3MeHeHne Bcex NapaMeTpoB.
3awmTa
OTAENbHbIX
EdPE |napameTpoB oFF BoikntoyeHa -
(EdPt) |oT npo- an BkntoyeHa ofF
cMoTpa U
VN3MEHEeHUN

n napameTpbl 0TOOpaxarTCsi C 4ECATUHHOM TOUYKON, NONOXEHe KOTOpPOoW onpeaenseTcs napa-

MeTpoM

dP !

2 napameTpbl 0TOGPAXAOTCS C [ECSTUMHON TOUKON, NOMOXKEHUE KOTOPOIl onpeaenseTcs napa-

MEeTpoM

dPe

* HensmeHsiemble napameTpbl, He OToBpakaemble Ha MHAUKaTope.
MpumeyaHue - o nHTepdency RS-485 BO3MOXHO U3MEHEHME 3HAYeHMS BCEX MapaMeTpoB npu

nobbIX 3HaveHusx oRPE. YEPE
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MpunoxeHue B. CxeMbl nogknoveHus

—
1]2]3]4]5]6]7]8]9fr0]11]12]13]14]15]16

Jéﬂ%’HHHIHH“‘JE
BbIXON 1 BBIXOZ 2 e
RS-485
TCM/TCIT

LAY
Tepmonapa_ _

BXOA 1  BXOA 2
PucyHok B.1 — O6wasn cxema nogkntoyeHus TPM202-H, -1 v -2
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MpunoxeHue I'. Mogkn4veHne BXOAHbIX TepMoOnpeobpasoBaTenen
conpotusneHunsa Kk TPM202 no AByxnpoBOoaHOU cxeme

.1 MopgkntoveHne TepmonpeobpasoBaTtens k npubopy No ABYXMPOBOAHOW CXeMe Npou3BOAMTCH B
cnyyae HeBO3MOXHOCTU MCMONb30BaHWS TPEXNPOBOAHOW CXeMbl, Hanpvmep Mpu WUCMONb30BaHUM paHee
MPOSIOXKEHHBIX MOHTaXHbIX Tpacc. pu TakoM coeanHEHWUN NoKa3aHus npubopa GyayT 3aBUCETb OT U3MEHE-
HWS1 COMPOTUBMEHNS NPOBOAOB NMUHUM CBA3N «AaTYMKU-NPMBOP», MPOUCXOASALLEro Noj BO3AENACTBUEM TEM-
nepaTypbl OKpYXXaloLLero Bo3ayxa.

.2 MNepep Hayanom paboTbl yCTAHOBUTL NEPEMbIYKU Mexay koHTakTamu 9-10 (ans ucnonHenns H2 —
15, 16) (ans 1-ro Bxoaa) u 13, 14 (ona ncnonHeHuss H2 — 11, 12) (ans 2-ro Bxoaa) BbIXOAHOTO pasbema
npubopa, a ABYXNPOBOAHYI MUHMIO MOAKIOYMNTL COOTBETCTBEHHO K KOHTakTam 9 - 11 1 12 - 14 (gns vcnon-
HeHust H2 — 14, 16 n 11, 13).

.3 MoaknounTb K NPOTMBOMOMOXHBIM OT NpuUbopa KOHLaM JIMHUM CBA3WN «AaT4uKk-npubop» BMECTO
Tepmonpeobpa3oBaTensi Mara3vH CONpPOTUBEHNIA C KNAacCoM TOYHOCTU He xyxe 0,05 (Hanpumep P4831).

.4 YcTaHOBUTL Ha MarasuHe 3Ha4eHWe, paBHOE COMPOTUBMEHUIO TEpMoNpeobpasoBaTens npu TemM-
nepatype 0 °C (50 unm 100 Om, B 3aBUCMMOCTU OT TUMa AaTymka).

.5 Mopatb Ha npnbop nuTaHue 1 Yepes 15...20 cek No nokasaHusiM LM poBoro nHaMkaTopa onpeae-
NUTb BENUYMHY OTKNOHEHWs! TeMnepaTypbl oT 0 °C Ans Kax4oro kaHana u3mMepeHus.

.6 Beect B namMsTb NpuGopa 3HaYeHWe NapameTpoB «CABUM xapaktepuctukv» SH | (SHE) ans kax-
[0ro KaHana, paBHoe Mo BEMUYMHE NnokasaHusim npubopa, Ho B3STOe C MPOTUBOMOMNOXHBIM 3HAKOM.

.7 MpoBepuTb NPaBUNBHOCTb KOpPEKLMU. s 3TOro, He U3MEHSISi 3HAYEHUS CONPOTUBIEHUSI HA Ma-
rasvHe, nepeBecTn nNpubop B pexuM M3mMepeHns Temnepartypbl U y6eanTbes, 4TO MpW 3TOM €ro noKkasaHus
paBHbl 0+0,2 °C.

.8 OTknounTb NUTaHMe OT npubopa, 0TCOeAMHUTb NINHWIO CBA3N OT MarasnHa COnpoTUBIEHWI U NOA-
KMIOYUTb ee K TepmonpeobpasosaTtento.

I.9 Mocne BbINONHEHUA yKa3aHHbIX AeNCTBUIA NPMOOP roTOB K AanbHenLwei paboTe.
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MpunoxeHue [1. Bo3MOXHble HEUCNPaBHOCTHU
M cnocoObl UX yCTpaHEeHuUA

Ta6nuua [1.1 - Bo3MOXHbIe HeUCNPaBHOCTU U cNOCO6bI UX YCTpaHEeHUs!

Mposienexue Bo3MoxHasi npu4MHa Cnoco6 ycTpaHeHus
Ha nHaukaTope B pexxume | HemcnpaBHOCTb gaTymka 3ameHa gatyuvka
PABOTA npu nogkmntodeH- |OBpbiB MM KOPOTKOE 3aMblKaHWe YcTpaHeHue npuymHbl Hemcrnpas-
HOM [iaTumKe OTOBPaXaIoT- | IMHUM CBSI3U «JaTUMK-NPUBop» HOCTM
caErr.5 HeBepHbiii kog Tvna aaTumka YCTaHOBUTL KOf, COOTBETCTBYIO-

LA MCNONb3yeMOoMy AaTHuKy

HeBepHO npov3eeaeHo NoaKmnoYeHme
Mo 2-X MPOBOMHON CXEMe COeIMHEHMS
npubopa ¢ AaTynKom

YCTaHOBUTb NEPEMbIYKY MEXIY
knemmamu 9-10 (gns H2 15-16) ans
nepBoro kaHana v 13-14 (ans H2 —
11, 12) gnsa BTOpOro KaHana

HeBepHoe noakrnoyeHve gatyvka K
npubopy

MpoBepuTb No PO cxemy noaknio-
YeHus npmbopa 1 4aT4YMKOB

Ha nHgukaTope B pexu-
me PABOTA oTobpaxa-
erca 7131

M3mepeHHas BenuuvHa nnu pasHocTb
BENMU4MH NpeBbILLaeT 3HaveHne 999.9 n He
MOXeT ObITb OTOBpaykeHa Ha 4-x paspsia-
HOM MHAMKaTope C TouHoCTho 0,1 °C

YcraHoeuTb napametp dPt {(dPEC)
B 3HaueHune I

Ha nHgukaTope B pexu-
me PABOTA oTobpaxa-
etca LLLT

M3mepeHHasi BennyMHa unm pasHocTb
BEJIMYNH MeHbLUE 3Ha4YyeHus -199.9 n
He MOXeT ObITb

YcraHoeuTb napametp dPt { (dPEC)
B 3HaveHve
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MpogomkeHne Tabnuubl [.1 — NMpogonmkeHune

MposiBneHue

Bo3MoxHas npuumHa

Cnoco6 ycTpaHeHus

3HaveHue TemnepaTypbl B
pexvume PABOTA Ha uHam-
KaTope He COOTBETCTBYeT
peanbHomn

HeBepHbIN ko4 TMNa gaTunka

YcTaHOBUTb KOA, COOTBETCTBYHOLLNI
MCMoNb3yeMoMy AaTHUKy

BBeneHo HeBEpHOE 3HaYeHne
napameTpoB «CABUI XapakTepu-
CTUKN» U «HAKMNOH XapakTepu-
CTUKN»

YCTaHoBUTL HEOBX0AMMbIE 3HAYEHUS!
napameTpos 5H ! (SHE), MU | (PUE). Ecrn
KOppPeKLMs He HyxHa, yctaHosuts 0 n
{000, cooTBETCTBEHHO.

Mcnonb3yeTcs 2-x npoBogHast
cxema coeauHeHust npubopa c
OaT4YnKoM

Bocnonb3oBaTtbcs pekomeHgauusiMm
cm. Mpunoxexwne I

[encTtere anekTpomMarHUTHbIX
nomex

OKpaHUpOBaTb NUHUIO CBA3W JaTyKKa C
nprvBopoM, aKpaH 3a3eMnTb B O4HOM
TOYKe

Ha vHavkaTope npu Ha-
NNYMM TOKOBOTO CUrHana
oTobpaxaTcsa Hynu

HeBepHoe nogknioyeHne gatum-
Ka k npubopy

YTouHnTb B PO cxemy nogknoyeHns
Aatyuka

Mokasanus NY1 (J1Y2)
OyGnvpytoT nokasaHus
Nny2 (Ny1)

Ha Bxop o6oux normyeckux YyCT-
POWCTB NodaHa ofHa perynu-
pyemasa BesimdnHa

3apatb napameTpy cLl { sHavenve Pu |,
napametpy cLUZ sHayeHne Puld

He paboTtaeT BbixogHOE
YCTPOWNCTBO

3agaH HeBepHbI pexum paboTbl
NOrM4ecKoro yCTponcTaa

3apaTb B napametpax LEP {(CEPD) unn
CEL | (LELD) TpeByembiit pexum paboTsl
(HarpeBarternb, oxnaguTens v T.4.)
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Ta6nuua .1 — NMpogomkeHne

MposiBneHue

Bo3mMoxHas np1MyMHa

Cnocob ycTpaHeHus

3HayeHne r’mcrtepesnca koMmnapartopa He-
NpONopLUMOHaNbHO BEMMKO NO CPABHEHMIO C
BENNYMHON ycTaBku. [Npu BKIIIOYEHUN Npu-
6opa TemMnepaTtypa OKa3blBaeTCA B 30HE
Tyer + HYS

NameHuTb 3HadeHne (HYS ¢,
H452)

3apgaHa 3agepxKa BKMIOYEHUS BbIXOQHOIO
yCTponcTBa

3apatb napameTpy dan ! (dand)
sHaveHve [.

BbIxogHOe yCcTponcTBO
He cpabaTbiBaeT npu
OOCTVXEHUN 3aAaHHbIX
rpaHuy,

BBeaeHo MMHMMarnbLHoe BpeMs Haxoxae-
HUA BbIXOOHOrO yCTpOIZCTBa BO BKITHOYEH-
HOM I/IJ'II/I(I/I) BbIKITOYEHHOM COCTOAHUN

3apatb napameTpam Ean {u
tof {3HaveHune 0

3afaHa 3agepkka BbIKMOYEeHUs BEIXOQHOMO
yCTpoWCcTBa

Bapatb napameTpy dofF { (dofcd)
3HayeHue 0

Ha Bxop nornyeckoro yCTpOVICTBa nogaHa
Pa3HOCTb BXOA0B.

3apatb napametpy LU { sHave-
Hue Pu { a napametpy cLLZ -
Puc.

HeBO3MOXHO U3MEHUTb
3HaYeHUsl napaMeTpoB
SP1un SP2

BbicTaBneHa salmTa oT U3MEHeHNs ycTa-
BOK

1) 3apatb napametpy YEPE 3Have-
nue I (paspeLueHo nameHsTb Bce
napameTpbl) unu - { (MOXHO U3me-
HaTb 8P { (5P2), Ho Herbas apyrve
napameTpbl)

2) B napametpax SL.L {(5L.LE) n
SL.H ! (5L.HZ) ycTaHoBreHo orpa-
HWYEHWE AManasoHa U3MeHeHs!
3HaYeHui yCTaBoK

89




OkoHuYaHue Tabnuubi 4.1

MposiBneHune Bo3moxHasa npuunHa Cnocob6 yctpaHe-
HUA
Henb3s n3ameHuTb NnapameTpbl NO6bIX | BbiCTaBneHa sawwmTa oT USMeHeHUs! oAPE=0
rpynn YCTaHOBOK uLpL=n
MpumeyaHuna

1) Ecnv HeucnpaBHOCTb UNW NpeanonioXuTenbHas npuynHa B Tabnuue He ykasaHbl, npubop cre-
ayeT JOCTaBUTb B PEMOHT.
2) B ckobkax B 3-11 rpadhe Tabnuubl NpuBeaeHbl 3HaYeHUs: NapameTpoB Ans 2-ro KaHana
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MpunoxeHue XK. KOcTnpoBKa

XK.1 O6wme ykasaHus

K.1.1 KOctupoeka TPM202 3akntodaeTcsi B NpOBeAEHUN psida onepauuin, obecneymBatoLLmx Boc-
CTaHOBIIEHNE €ro METPOSIOTMYECKUX XapaKTEPUCTUK B CIlydae U3MEHEHMS UX B XO4€ AJIUTENbHON 3KC-
nnyaTtauum npubopa.

BHumaHue! HeobxoammocTe NpoBeaeHusl IOCTUPOBKM OnpeaensieTcs no pesynbTatam NoBeEpKM
npubopa TOmNbKO KBANMMUULMPOBAHHBLIMK CreuuanicTamm MeTpPOSIorMyYecknx cryxot, ocyLlecTBnsio-
LLMX 3TY NMOBEPKY.

MeToauka 0CTMPOBKM 3aBUCUT OT TWMNa UCMOMb3yeMOoro AaTyumka.

2K.1.2 [Ons npoBefeHus IOCTUPOBKU Ha BXOoA Npubopa nofaeTcs 3TanoHHbIA curHan. VICTOUYHuKM
3TarloHHbIX CUTHAarNoB, UX 3HAYeHWsl, a TakkKe TUM CXeMbl NOAKMIOYEHUS], 3aBUCSILLEN OT UCNONb3yeMoro
nartyvka, npveedeHsl B Tabnvue XK. 1.

7K.1.3 Bo Bpems 10CTMPOBKM NPMBOP BbIYMCISAET OTHOLLEHME MEXAY MNOCTYNUBLUMM BXOOHbLIM CUr-
HanoMm ¥ CUrHamoM COOTBETCTBYHLLMX OMOPHbIX TOYEK CXEMbI, Ha3biBaemoe KOI(PULMEHTOM HOCTH-
POBKMU.

>K.1.4 TMpu npoBeaeHUN OCTUPOBKU NPOUCXOOUT onpeaeneHne KoadgrLUNEHTOB IOCTUPOBKM N3-
MEepUTENbHON XapaKTePUCTMKM TOTO TUNa AaTyuka, Kog KOTOPOro YCTaHOBMEH Ha TeKyLUMA MOMEHT B
napametpe cn.t { (Cn.kd). BbluMCreHHble 3HAYeHUsi KOIMULIMEHTOB HOCTMPOBKM 3amniChbiBAKOTCA B
3HEProHe3aBMCMMYHO NMaMATb U UCMONb3YIOTCS Kak 6a3oBble Npu BbIMOMHEHWW BCEX AaNbHEMLINX U3-
MEPEHU C AaHHbIM TUMOM AaTyunKa.
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Tabnuua X.1

Tun paTtumka McToYHMK 3TanoHHOro curHana 3HayeHne | Cxema nop-
curHana KI0YeHus
Tepmonpeobpa3oBaTent conpotue- | MarasuH conpoTuenexnin P4831 100 Om PucyHok X.1
nexuna TCM100, TCI1100
TepmonpeobpasoBaTenb conpotue- | MarasuH conpoTuenexnin P4831 50 Om PucyHok XK.1
nenns TCM50, TCIM50
TepmonpeobpasoBatenb conpotus- | Mara3suH conpoTuenexnin P4831 53 Om PucyHok XK.1
nenus TCM rp. 23
TepmMonpeobpa3oBaTenb conpoTue- | MarasuH conpoTuenexnin P4831 46 Om PucyHok X.1
neuuna TCM rp. 21
Tepmonapa TXK(L), TXA(K) TXK(J), |OvnddepeHunanbHbii BonbTMeTp B1-128 | 40,299 MB | PucyHok XK.2
THH(N) pexvme kanubpaTopa HanpshkeHust
Tepmonapa TBP(A), TII(S), OudpdepeHumnanbHbin BonbTMeTp B1-12 8 | 20,146 MB | PucyHok X.2
TNMN(R), TMK(T) pexvme kanubpaTopa HanpshkeHust
Tepmonapa TIP(B) OudpdepeHumnansHbin BonbTMeTp B1-12 8 | 10,073 MB | PucyHok X.2
pexume kanmbpaTtopa HanpsxeHus

CwrHan nocTosiHHOTO Toka [uddepeHumanbHbIi BonbTMeTp B1-12 B 20 mA PucyHok XK.3
ot 0 go 20 mA,0T 4 go 20 MA pexvme kanubpaTopa Toka
CurHan nocTosHHOro Toka IndbdeperumanbHbii BonbTMeTp B1-12 B 5 MA PucyHok X.3
ot 0 go 5 MA pexvme kanubpaTopa Toka
CwrHan nocTOSIHHOTO HaNpPsHKEeHWs! OudpdepeHumnanbHbIn BonbTMeTp B1-12 B 1B PucyHok XK.2
or0p0l1B pexume kanubpaTtopa HanpskeHus
CurHan nocTosHHOTO HanPSKEHNS LunhdepeHumansHei BonbtmeTp B1-12, B 50 mB PucyHok X.2

ot -50 go 50 mB

pexnme KanmﬁpaTopa HanpaxeHua
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X.2 Mpouenypa BbluncneHnsi kK03 PULNEHTOB KOCTUPOBKU

2K.2.1 BbluucneHue koaddULNEHTOB HOCTUPOBKN NPOU3BOANUTCS NPU UBMEHEHUWN 3HAYEHUI NPO-
rpammupyembix napameTpos B rpynne CALA.
[JocTyn K rpynne napaMeTpoB IOCTMPOBKM OCYLLIECTBNAETCS Yepes koa 4.
~

Y N
HaxaTb 0gHOBPEMEHHO + [V ™ (ana H2 E + E + E) 1 yoepxusaTb O nosiBne-
Y hA
Hust PASS. KHonkamu ’Z (ana H2 E), ¥ (ans H2 E) yCTaHOBUTb Kog 104.
>K.2.2 TlMocne Habopa koga HaxaTtb o (ana H2 [E).

KHonkamu |§ (ana H2 E), N2 (ans H2 E) nepentu kK napameTpy «KOCTMpOBKa HaknoHa n3-
MepuUTenbHOM XapaktepucTukn Bxoaa 1» LLh { unu «KOcTupoBKa HaknoHa M3mMepuUTenbHON XxapakTepu-
cTuku Bxopa 2» LLhe B 3aBMCMMOCTU OT TOrO, KOCTMPOBKA KAaKOro U3MEPUTENbHOTO BXOAA NPOU3BOAUT-
CS B TEKYLLMIA MOMEHT.

X.2.3 YcrtaHoBWTb 3Ha4YeHUe 3Toro napameTpa B rlin (3anyck OCTUPOBKU) U HaxaTb. B TeueHne
2 ¢ NpnBop NPon3BOANT U3MEPEHME STANIOHHbLIX CUTHANOB, MOAKMIOYEHHBIX KO BXOAY.

X.2.4 Tpn nonyyeHun NpaBuUnNbHOrO pesynbTarta ICTUPOBKN HA MHAMKaTope oTobpaxaeTcs 3Ha-
yenue napametpa LLb {(LLBS) = SEoP.

Mpu nony4yeHWn HenpaBuMbHbIX PE3ynbTaTOB Ha MHAMKATOpE MOSBMAETCA 3HaveHwe napameTpa
LLb | (LLbD) = ErLL, ceupeTenbcTBylollee 06 owmbke HOCTUPOBKA. MpuuMHaMu OWMBKM HOCTUPOBKM
MOXeT BbITb HeNpaBuUnbHOE NOAKIOYEHNE UCTOYHMKA 3TaNOHHOMO curHana k npubopy, HenpasunbHoe
3HayeHue 3TanoHHOro cUrHana, a Takke HemcnpaBHOCTL Npubopa.

XK.2.5 lMocne ycTpaHeHWs MpuYMHBI NOSBNEHUs coobLieHns o6 owunbke ICTUPOBKX elle pas
NPOBECTU I0CTUPOBKY, NoBTOpMB N. 2K.2.3.

.3 KOctupoBka npubopa gnsa pa6ortsi c TC

XK.3.1 lMopkniounTb KO BxOAy Npubopa BMECTO AaTyuKka MarasuH conpoTvBreHun Tuna P4831
(Mnn nopobHBIN eMy ¢ KnaccoMm ToYHOCTH He Xyxe 0,05). CoegunHeHve npubopa ¢ Mara3vHOM npous-
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BOAWUTbL MO TPEXMPOBOAHON CXeMe MOoAKMoYeHus, cM. pucyHok XK.1 (ans ucnonHenns H2 nopknoye-
HWe Mpon3BoauTb K knemmam 16, 15, 14 ana Bxoga 1 u 13, 12, 11 ana Bxoga 2). ConpoTuBneHus
NPOBOAOB NMHUM AOSMKHBLI OTNnYaTbesl He 6ornee Yyem Ha 0,05 %.

-\-________._-—"_-__— -\-_______..—-—"_-_-_
TPM202 - 1 exon, TPM202 - 2 xop,

9 (10|11 |12|13|‘|4|
/ \
s ] |

=100 Om (50 OM =100 Om (50 Om)

o

oxcyelileyeke
S |

XK.3.2 BkniounTb nutaHue npubopa M ycTaHoBUTL Tun datdyuka (napametp cn.k { (Cn.k2)), coot-
BETCTBYIOLLMI NCMONb3yeMOMy TUMy AaTyvka.

YCcTaHOBWTb Ha Mara3nHe 3HavyeHue ConpOoTUBIIEHNS B COOTBETCTBUM C Tabnuuen XK.1.

MepeBecTn NpMboOp B peXxmMm M3MepeHusi BXOAHOW Benu4uHbl 1 vepes 5-10 cek MPOKOHTPONMpo-
BaTb Noka3aHusi npubopa. 3Tu nokasaHust JOMkHbI 6bITb pasHbl (0,0 + 0,2) °C.

7K.3.3 Ecnu abcontoTHas NOrpeLHoCcTb n3MepeHust B 3Ton Touke npesblwaeT 0,2 °C, BbINOMHUTL
onepauwuu, ykasaHHble B n. XK.3.4 n XK.3.5.

2K.3.4 TMpom3secTu 1OCTUPOBKY Mpubopa, BbINOMHAA AENCTBUS B MOpsAKe WM nocnefoBaTernbHO-
CTW, NpuBeaeHHbIX B M. XK.2.

7K.3.5 lNMponsBectn NpoBepKy pe3ynbTaToB CTUPOBKWU, NPOKOHTponupoBas B pexume PABOTA
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nokasaHus BepxXHero UmncpoBoro nHamkaTopa, Kotopble AoMmkHbI 6biTb paBHbl (0,0 + 0,2) °C.
2K.3.6 BbikntounTb nuTaHne npubopa 1 OTKIMYMTE OT HEFrO Mara3vH CONPOTUBIIEHUIA.

.4 KOctupoBka npubopa ansa paboTbl ¢ TepmonapamMu

2K.4.1 MopkniounTb KO BXOAy Npubopa BMecTo Aatuuka auddepeHumanbHbelin BonbTmMeTp B1-12
B pexvmMe kanubpaTtopa HanpshKeHWsi, UM aHanorMyHblA €My UCTOYHMK STaNIOHHOrO HamnpsiKeHusl ¢
Knaccom TovHocTu He xyxe 0,05. CoegnHeHne npubopa ¢ KannbpaTopoM BLINOMHSATE NO CXeme, Nnpu-
BeAEHHON Ha pucyHke XK.2, ¢ cobnogeHVeM MonsipHOCTV MOAKMOYeHUs! (ans ucnonHeHns H2 noa-
KIoYeHne npom3BoauTb k knemmam 15, 14 ans Bxoga 1 v 13, 12 ansi Bxoga 2).

KanuGpatop TPM202
HanpaxeHus 1 808
B1-12 +
) 10
Uﬂux
— 11
KanuGpatop TPM202
HANPAMXEHUA 2 Bxop,
B1-12 +
) 13
USNX
— {12
PucyHok X.2

X.4.2 Bknioumtb nutaHue npubopa u yCTaHoBMTL TUN Aatdyvka (napametp cn.tk { (Cn.kd)), coot-
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BETCTBYIOLLMIA UCNONb3YyEMOMY TUNY AaTYMKa.

YcTaHoBWTb Ha Bbixofe BonbTMeTpa B1-12 HanpsikeHne, COOTBETCTBYHOLLEE TUMY UCMONb3yeMo-
ro gartyumka, cMm. Tabnuuy XK.1.

BbIKIIOYMTE CXEMY KOMMEHCaLmy Temneparypbl CBOGOAHBLIX KOHLIOB, YCTaHOBMB B napameTpe Yol
3HayeHune ofF. MapameTp OTKIIOYEHWUS CXeMbl KOMMEeHcauun Temnepatypbl cBo6oaHbIX KoHUoB TI1
Yol naxogutes B rpynne napameTpoB HOCTUPOBKM, JOCTYN K KOTOPOW OCyLiecTBnsieTcs Yepes kog Y.

MepesecTn npnbop B pexxum PABOTA u yepes 5...10 cek — MPOKOHTPOSIMPOBaTh NokasaHus npu-
6opa. BTN nokasaHns AOMKHbI GbiTb paBHbI CNeayoLMM 3HAYEHNAM:

—  npu pabote c Tepmonapont TXK(L) 500,0 + 2,0 °C;

—  npu pabote ¢ Tepmonapoit TXA(K) 975,0 + 2,0 °C;

- npu pabote c Tepmonapon THH(N) 1105+ 2 °C;

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

—  npu pabote ¢ Tepmonapon TMM(R) 1694 + 4 °C;

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

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

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

-  npu pabote c Tepmonapoin TP (B) 1498 + 4 °C;

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

Mpumeyanune - Ans TN TMMN(S) npaBunbHOCTL BBLINOMHEHUS M3MEPEHWS KOHTPONMMPYeTCs npuv
nogave Ha Bxof npubopa aTanoHHOro HanpshxeHns 15,00 mB. MNpu aToM nokasaHns npubopa AOMKHbI
coctaBnATb (1452 + 4) °C.

Ecnu norpelHocTb M3MepeHust B 9TOW ToYKe NpeBblllaeT npuBedeHHyto B n. XK.4.2 BenuuuHy,
BbIMOMHUTL onepauun, ykasaHHbele B M. X.4.3 n XK.4.4. Ecnn norpeliHOCTb He NpeBbIllaeT NpuBeaeH-
HbIX BbILLIE 3HAYEHWN, IOCTUPOBKa He TpebyeTcs.

X.4.3 TMpoussecTu OCTMPOBKY Npubopa, BbINOMHAA AEeNCTBUA B Nopsiake M nocnefoBaTenbHO-
CTW, NpuBEeAEeHHbIX B M. XK.2.
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K.4.4 Tlpom3BecTu NpoBepKy pe3ynbTaToB HOCTUPOBKW, MPOKOHTponvpoBas B pexume PABOTA
nokasaHus BepxHero LdpoBoro MHANKaTopa, KoTopble AOMKHbI ObITb PaBHbI 3HAYEHUAM, YKa3aHHbIM
B M. XK.4.2.

BHumanume! MNpwu BbinonHeHun paboT no n.n. XK.4.2-)K.4.4 BbIxogHOE HanpshkeHue kanvbpartopa
[OMKHO OCTaBaTbCA HEM3MEHHbBIM U PaBHbIM 3HaYEeHMI0, 3adaHHoMy B Nn. XK.4.2.

2K.4.5 Ecnu norpelHocTb n3MepeHusi B 3TON TOYKe MpeBbIaeT npyuBeaeHHyto B n. XK.4.2 Benu-
YMHY, NOBTOPHO BbIMOMTHUTL ONepaumm, ykasaHHble B n.n. XX.4.3 n XX.4.4.

)K.4.6 BblkntounTb NUTaHWe npubopa 1 OTKMYMTL OT BXoAa npubopa BonbTMeTp B1-12.

X.5 }OCTMPOBKG npuﬁopa Ans pa60T|=| C AaT4yuKamMu € BbIXOAHbIM CUrHaNoOM NOCTOSAHHOIO TOKa

XK.5.1 lMopkniounTb KO BXody npubopa BMecTo AaTunka AnddepeHumanbHbii BonbTmeTp B1-12
B pexvime Kanubpartopa Toka, Uv aHanornyHblii My UCTOYHMK 3TANOHHOrO NOCTOSHHOIO TOKa C Knac-
COM TO4YHOCTM He xyxe 0,05. CoegumHeHue npubopa ¢ B1l-12 BbINOMHATL MO CxeMe, NpUBEOEHHOW
Ha pucyHke XK.3, c cobniogeHvem MNonsApHOCTV MOAKIOYEeHVs (ANA ncnonHeHns H2 nogkniovexne
npou3BoanTb K knemmam 15, 14 ans Bxoga 1 v 13, 12 gna Bxoaa 2).

KanuBpatop TPM202 Kanu6patop TPM202
HanpsHkeHus 1 Bxon HanpsKeHns 2 BxoA1
B1-12 B1-12
+ |R. + |Rac
10 13
wo1li woali
11 12
PucyHok X.3

Twn ncnonb3yemoro peauctopa C2-29 B, conpotusnexune 100 Om+0,05 %.
X.5.2 Bkniouuts nutaHue npubopa v ycTaHoBUThL Tun Aatuuka (napameTp cn.k { (cn.td)), coot-
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BETCTBYIOLMIA UCMOSL3yEMOMY TUMY AaTyuka. YctaHoBuTts B napametpe cal { (Cn.ld) sHayenve 0.0,
a B napametpe cn.H {(cn.H {) — sHauenne OO0

3apatb Ha Bbixoge B1-12 3HayeHuwe Toka, COOTBETCTBYHLLEE TUMY YCTAHOBIEHHOIO AaTyuka
(Tabnuua XK.1).

MepeBecTn Npnbop B pexum U3MepPEHNst BXOAHOW BENUYMHBI U Yepe3 5-10 ¢ NpokoHTponupoBaTh
nokasaHusa npubopa. 3K NokasaHus OMKHbI ObiTb paBHbl 100,0 + 0,2 %. Ecnu norpelwHocTb name-
peHnst B 3TOM TOYKe MNpeBbIaeT MpYMBEAEHHOE 3HayeHWe, BbIMONHUTL ofepauuu, yKasaHHble B
n. XX.5.3. nn. XK.5.4.

2K.5.3 lMpownsBectn oCTUPOBKY Npubopa, BbINOMHASA AEWCTBUS B Nopsigke M nocnegoBaTernbHO-
CTW, NpuBEeAEHHbIX B M. XK.2.

>K.5.4 TMpomn3BecTn NpoBepKy pe3ynbTaToB HCTUPOBKW, MPOKOHTponMpoBas B pexume PABOTA
nokasaHusi BepXHero LMdpoBOro MHANKaToOpPa, KOTopble AOSMKHbLI ObITe paBHbl (100,0 + 0,2) %.

BHumaHume! MNpu BbinonHeHun pabot no n.n. X.5.3-XK.5.4 BbIxoOQHOW TOK kanmbpaTtopa AOmKeH
0CTaBaTbCs HEM3MEHHbIM 1 PaBHbIM 3HA4YEHUIO, 3adaHHOMY B Nn. XK.5.2.

K.5.5 BbIknounTb NuTaHne npubopa u OTKIMHYNUTE OT Hero BonbTMeTp B1-12.

XK.6 KOctupoBka npubopa ans paboTbl C AaTYMKAMU C BbIXOAHLIM CUTHANIOM NOCTOSIHHOIO
HanpskeHuA

2K.6.1 MopgkntounTb KO BXody npubopa BMecTo gaTunka avddepeHumanbHbii BonbtMeTp B1-12
B pexume kanubpaTtopa HanpspkeHusl, UM aHanoruyHbin €My MCTOYHWMK 3TaSloHHOTO MOCTOSIHHOIO
HanpsXeHWs € KNaccom ToYHOCTU He xyxe 0,05. CoeanHeHune npubopa ¢ B1-12 BbINOMHATL NO CXeme,
npvBedeHHOW Ha pucyHke .2, ¢ cobniogeHnem NOonspHOCTV NoAakmnoveHns (ans ucnonHexns H2
NoAKMNoYeHne Npom3BoanTb Kk knemmam 15, 14 ansa Bxoga 1 v 13, 12 ans Bxoaa 2).

XK.6.2 BkniounTb NuTaHWe npubopa U yCTaHOBWUTL TUMN Aatyuka (napametp cn.t ! (Cn.kd)), coot-
BETCTBYIOLLUMIA UCMOSIb3yeMOMy TUMY AaTyunka. YcTaHoBuTb B napametpe cn.l { (cn.lcd) sHavenme 0.0, a
B napametpe cn.H {(Cn.HE) sHavenve O0.0.

3agaTtb Ha BbIxoAde kanmbpaTopa 3HavyeHWe HanpsKeHWsl, COOTBETCTBYIOLLEE TWUMy YCTaHOBIEH-
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HOro gatyuka, cMm. Tabnuuy XK.1

MepeBectn npubop B pexum PABOTA 1 yepes 5-10 ¢ — NpOKOHTPONUPOBATh NokasaHus npubo-
pa. OTn nokasaHusi OIMKHbI 6bITh paBHbl (100,0 + 0,2)%. Ecnn norpeLlHoCcTs U3MeEPEHUsT B 3TOW TOYKe
npeBsbILLIaeT NpUBEAEHHOE 3HaYeHne, BbINOMHUTL onepauun, ykasaHHble B n. XK.6.3 u n. 2K.6.4.

7K.6.3 lMpomn3secTu 10CTUPOBKY Mpubopa, BLINOMHAA AENCTBUA B MOPsSAKe W nocrnefoBaTenbHO-
CTW, NpuBegeHHbIX B M. XK.2.

>K.6.4 TMpom3BecTu NpoBepKy pe3ynbTaToB HCTUPOBKW, MPOKOHTPONMpoBaB B pexume PABOTA
nokasaHus BepxXHero LndpoBoro nHaMKaTopa, KoTopble AOMKHbI ObITb paBHbl (100,0 + 0,2) %.

BHumaHume! MNpu BbINonHeHUM paboT no n.n. XK.6.2-)K.6.4 BbIxogHOE HanpshkeHue kanubpartopa
OOMKHO OCTaBaTbCA HEM3MEHHBIM U paBHbIM 3Ha4YeHuIo, 3agaHHoMy B Nn. XK.6.2.

2K.6.5 BbIknmtounTb NMTaHne npubopa n OTKIMIYNUTE OT Hero BonbTMeTp B1-12.

.7 KOcTtupoBka gaTuymka Temnepatypbl CBO60AHbIX KOHLOB TI1

XK.7.1 MopkntounTb, cobniofasi NONsSpHOCTb COEAMHEHNS, K MEPBOMY BxoAy npubopa cBo6oaHble
koHupl TT1. MomectnTtb pabounin cnan Tl B cocyd, copoepxalumin cMechb nbaa 1 Boabl (TemnepaTypa
cmecm 0 °C).

X.7.2 BkniounTb nutaHue npubopa U ycTaHOBWUTL TUM AaTyvka (napametp cn.t (), cooTBeTcT-
BYIOLLMIA TUNY NOAKIIOYEHHOW TepMonapsl.

2K.7.3 TMepesectn npubop B pexum PABOTA n nocne nporpesa npubopa B TeveHne 20 MUHYT
NPOM3BECTU IOCTUPOBKY AaTyMKa TemrnepaTypbl CBOGOAHLIX KOHUOB, ycTaHoBuB B napavetpe L[LhS

3HayeHue riin n HaxaB KHOMKY i (ana H2 [E).

BkntounTte aBTomaTtunyeckyto koppekumio JC Tepmonapsl No Temnepatype ero cBob6oAHbIX KOH-
LI0B, ycTaHOBMB B napametpe Yol sHaueHve an.

X.7.4 TpoussecTn NpoBepKy pe3ynbTaToB OCTUPOBKWU, MPOKOHTPONMPOBAB B pexuMe nsmepe-
HUSI NoKa3aHna Ha BEpXHEM LMPOBOM UHAMKATOPE, KOTOPble A0MKHbI ObiTk paBHbI 3Ha4eHuto 0 °C ¢
abCcontoTHOM NorpeLLHoCTLI0 He xyxe 1,0 °C.
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X.8 KOcTtupoBka BbIXOAHbIX YCTPOMUCTB TUNa «M» n «Y»

K.8.1 Mopkniounte BY tna «M» (LIAM «napameTp — Tok oT 4 go 20 MA»); BY tuna «¥Y» (LA
«napameTp — HanpspkeHne ot 0 4ol0 B») no cxemam, npuBeAeHHbIM Ha pucyHkax XK.4 — XK.7.

HanpspkeHne UCTOYHMKA NUTaHWUst OOMKHO ObiTb B AnanasoHe oT 15 go 28 B. B kayecTtBe nsme-
pUTEns HanpshkeHWs MoXeT ObITb MCnonb3oBaH npubop anst kanubposku BonbTMeTpoB P3003 wunu
MHOW NpuBop TOro e Knacca ¢ paspeluatoLlert cnocobHoctbio 0,001 B.

7K.8.2 BbluncneHune koahULNEHTOB HOCTUPOBKN NPOU3BOANTCS NPU M3MEHEHUWN 3HAYEHUI NPO-
rpamMupyembIx napameTpos B rpynne CALA.

o b YA
[nsa pocTyna K rpynne cnegyet OAHOBPEMEHHO HaXaTb KHOMKM |Z + E + E (ana H2 [E +

*.+1—) nynepxusath f0 nosienenns PASS.

o b YA
KHonkamu ,Z (ana H2 E), E (ans H2 E) yctaHoBuTb kog Y.
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TPM202

PucyHok X.4 — PucyHok X.5 —
NoakntoyeHune BY1 tuna U (Ry=500 Om) MopknioyeHue BY2 tuna U
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TPM202

PucyHok X.6 — Noaknioyenne BY1 tunayY PucyHok X.7 — NMopkntoyeHune BY2 tuna ¥

>K.8.3 lMocne Habopa koga HaxaTb IE

AR A
K.8.4 [ns toctnpoBkn BY1 kHonkamum ’Z E BblbpaTb napameTp «KoadhduLuMeHT 1CTUPOBKM

MUHUMarbHOM rpaHnUbl BbIXoAHOro curHana ans LAM 1» C (-0 Mamensis sHaueHue napameTpa, 00-
6uUTbCA, YTOObLI NOKa3aHNs BONbTMETPA PABHSAMMUCH!

- 2,0 B npu toctuposke LIAT oT 4 o 20 MA;

— 0,0 B npu roctuposke LIAIM ot 0 go 10 B.

NP,
HaxaTtb KHoMKy . Ha nigukatope otobpasutcs napametp «KoahdULMEHT IOCTUPOBKM MaKcu-
MaribHOM rpaHuLibl BEIXOAHOMO curHana ans LIAM 1» C {- 1
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X.8.5 MameHsiss 3HauveHne napameTpa ¢ - {, 0o6UTLCA, YTOOLI NOKa3aHUs BONbTMETPA PaBHS-
nnchb:

— 10,0 B npu toctnposke LIATM oT 4 go 20 MA;

— 10,0 B npu toctmposke LIAM ot 0 go 10 B.

HaxaTb KHOMKy o (ans H2 [E).

7K.8.6 [Ons octvpoBkn BY2 BbINONHWUTL AEWCTBUSA, onucaHHblie B n.n. XK.8.2 -)K.8.5, nogobpas
COOTBETCTBEHHO 3HayeHusi napameTpoB «KoadpuumeHT ICTUPOBKM MUHUMANbHOW rpaHuLbl BbIXOA-
Horo curHana ansa LAM 2» — ¢ 2-0, «KoadhduLmneHT 1oCTUPOBKM MaKCUMarnbHOM rpaHuLbl BbIXOLHOIO
curvana ans LUAM 2» — C2- 1.

NPOI.
7K.8.7 [ns BbIXOAA U3 pexuma OCTUPOBKU YAepXuBaTb KHOMKY |: (ana H2 [E) B TeyeHun 6
Cex.

Bbikntountb nuTaHne npubopa n oTkNYMTL 060pynoBaHME.
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INucT pernctpaunm nameHeHUn
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