TPM202 @ FAL

U3meputenb-perynsatop
ABYXKaHasbHbIN

PYKOBOACTBO
0 SKCMIyaTaLym




CopepxaHue

BBepgeHue..............
1 HasHauyeHue
2 TexHMYECKNe XapaKTePMCTMKM M YCIOBUSA 3KCNyaTauum.
2.1 TEXHUYECKMNE XAPAKTEPMOCTUKM ...cniieiiiiiieeaaiiititeeeeeaiitteeeaeaeaaaastbeeeaeaaaasnbebeeeeaasssnbaneeaeeaaannnnes
2.2 YCTIOBUS KCTITYATALIMM ......eeiiieeeiiiiiieeee e e ettt e e e e e aisbee e e e e e e e anbeas e e e e e e aannbbeeeaeeeaanbnbneeeeeeannnes
3 YCcTpONCTBO M NPUHUMUN AEACTBUA .........
3.1 MNpUHUMN BENCTBUSA ...
3.2 dyHKUyMOHanbHas cxema npubopa....
3.3 YcTporcTBO NpUbOopa........ccoveeenneens
4 Mepbl BE30MACHOCTM ......ooeeiiiiiainiiieeiiiieeeiieeeebieaeseeae s
5 MoHTax npubopa Ha 06 LEKTE Y MOATOTOBKA K PABOTE .....ccccuveieiiiiieiiiieaiiiiaaaiiieeeeiveeessieeaaaneeeas
5.1 MOHTAK MPUOOPA ......cceeeiiiuiiiiieeeeeiiiteteee et aiiaaeteeeesssstaeeeeeesasssreeeeaesaassssaeeeaeesasssssseeeessnsnsnnes
5.2 MoHTaX BHELLHMX CBA3en
5.3 NMoakntoveHue npubopa.....
6 DKCTITYATALIMI ...ttt ettt etttk e oottt e e bt e e e s et e et bt e e e s et e st et e e anbe e e e nabn e e e anteeeane
[ 300 B0 Lo T =Y o = T=7s L= T PN
6.2 O6MeH gaHHbIMM No uHTepdency RS-485...........
7 MPOrpaMMUPOBAHME..............ocvreiiiiiieiieeee e
7.1 O6bwue cBegeHus
7.2 YcTaHOBKa napameTpoB BXOA4OB nNpubopa...........
7.3 YcTaHOBKa napamMeTpoB LudpoBoro unbTpa
7.4 YcTaHOBKa NapaMeTPOB NPOLIECCA PETYIUPOBAHMS ...........uvvrrieeeaaiiiiieeaaaaiiereeeaeesanneeeeas
7.5 YcTaHOBKa NapamMeTPOB BY MPUBOPA.........occoiiiiiiiiiiiiii et
7.6 3awmTa OT HECaHKLIMOHUPOBAHHOTO AOCTYNA ........vvevvveennnne
7.7 HacTtpoiika o6meHa AaHHbIMU Yepe3 uHTepderic RS-485
7.8 YcTtaHOBKa napaMeTpOB AUCTAaHLMOHHOIO YNpPaBreHUS PerynsitTopom ...

1




7.9 BoccTaHOBMEHME 3aBOACKUX YCTAHOBOK .......ccoiuuiiiiiuiiieaiitiieaaitteesniteeesteeeessneeesnneesaneeeesans 62

8 TEXHMUCCKOE OOCITYIKMBAHME ........oeiuueiieuiiieaantteeaatttaaatteeeastbeaaasteeeaasteaeaasbeeeabseaeansbeeesnbeeasasseaeanes 63
9 MAPKMPOBKA MPUBOPA -....cooniiiiieiiiieaiiiiieaiiteaaeiteeestteaaatteeeasbeeaaasbeaeaasbeeeaasbeeeanteeaeanseaesanbeeeaasseaeanns 63
10 MapaHTUMHbIe obsA3aTenbCTBA..... ..64
11 KOMMNEKTHOCTD .......cceevveiiiiiiienenn. ..64
12 TPAHCMOPTUPOBAHME M XPAHEHME.........coeeiiiiiiiiiieaeeaaiiteeeaeeaaattebeeeaeaaaassbereeaaesaabsbeeeeaeeaaannsnneeeens 65
MpunoxeHNe A. TABAPUTHDBIE HEPTEMKM .........oeeeriiiirrireeeeeiiieerreeesasisstaeeeeeesssssesrereesssnsnsereeeessnssnnees 66

MpunoxeHune B. NMPOrpaMMUPYEMbIE MAPAMETPBN ......cccciiuuuriiiieeaaaiitrrteaaaaairerreaeasaaainrereeaesaasrnnnes 70

MpunoxeHNe B. CXEMbI MOOKITHIOUEHMSA ........coeeiiiiiiiiiiieaaaaiteteaeeaaatttaeaeaeeaaanbsseeaesaaassnreeeaeesaanennees 82
MpunoxeHue I'. MoaknoyeHe BXOAHbIX TepMonpeobpasoBaTenen conpotusneHus k TPM202

MO OBYXMPOBOLHOM CXEME.........uuuitiiiiaaaaaiutttttaaeaaatatetetaaaaaasesseeeaaaaaassssseeaaasaassbeseeaesaaansssneeeaesaannnes 86
MpunoxeHue [1. Bo3amMoXHble HEUCNPABHOCTU U CNOCOGLI UX YCTPAHEHMUS ... .87
MPUNOXKEHME K. FOCTUPOBKA. ........uuiiiiieeiiiiiiiiiee e ettt e e e e e e st e e e e e s e stabeeeeeeesssntaseeaeeeesansananaeeeannnnnnes 91

JINCT PErUCTPALIMMN MUBMEHEHMM .......nieiiiiieeeeeiiitee e e ettt e e e e e ettt e e e e e e nabb e e e e e e e e sabbe e e e e e e e annbbneeeaas 104



BBepneHue

HacTosawwmn nacnopT 1 pyKOBOACTBO MO 3KCnfyaTauun npeaHasHadveHbl 4ns 03HakoMneHns ob-
CMy>VBAIOLLEro nepcoHana ¢ yCTpoMCcTBOM, NMPUHLMMNOM AeNCTBUSA, KOHCTPYKLUMEN, MOPSAKOM aKennya-
Tauum un obCnyXuBaHWsA U3MepuTEnen-perynaTopoB AByXKaHanbHbIX (M3MepuTeneii-perynsaTopos
MuKponpoLeccopHblx) TPM202 (B ganbHenweM No TEKCTY UMEHyeMbIX «npubop», «TPM202» unn
«npubop TPM202»).

HacTosiee PykoBoacCTBO no akcnnyaTauum pacrnpocTpaHsieTcst Ha npubopbl Bcex Moaudukaumi,
N3roTOBMEHHbIE cornacHo TY.

Mpnbopbl MeloT cepTudukaT 06 yTBEpPXAEHUN TUNa CPEACTB U3MEPEHUA U cepTUdmKaT CooT-
BETCTBUS.

Mpnbopbl TPM202 moryT BbinyckaTbCH B pas3fnuyHbX MoaundMKauusx, OTnMYaoLumMxcs Apyr oT
Apyra KOHCTPYKTUBHBLIM UCMOSTHEHWEM U TUMOM BCTPOEHHbIX BbIXOAHbLIX YCTPONCTB.

Mogaudmkaumm npubopa cooTBETCTBYET CrieaytoLLee yCrnoBHOe 0603HaueHue:

Npubop TPM202 - X. X X

| KoHCTpyKTWBHOE MCTONHEHWUE

|T|-1r| BCTPOEHHOr0 BbIXOAHOrO ycTpoiicTea 1

|T|.1n BCTPOEHHOrO BLIXOAHOMO YCTPOIACTBA 2




KOHCprKTVIBHoe UcnosHeHue:

H - kopnyc HacTeHHoro kpenneHus ¢ pasmepamum 130 x 105 x 65 MM 1 cTeneHbio 3aLwmThbl
kopnyca |P44;

H2 — kopnyc HacTeHHoro kpenneHus ¢ pasmepamu 150x105x35 MM 1 cTeneHbio 3aLmThbl Kopnyca

IP20;

L1 — kopnyc LWMTOBOrO KpenneHus ¢ paamepamm 96 x 96 x 70 MM 1 CTeNeHbIo 3aLumThbl
CO CTOPOHbI NuueBor naHenwu IP54;

L2 — kopnyc WMTOBOro KpenneHus ¢ paamepamm 96 x 48 x 100 MM 1 CTeNeHblo 3aLuThbI
CO CTOPOHbI NuueBor naHenu IP54.

"abapuTHbIe YepTexu KOpnycoB pasnuYHbIX TUNOB NpuBeaeHbl B MNpunoxerun A.
Tun BCTPOEHHOro BbIXOAHOrO ycTpoucTea 1, 2:

P — pene anekTpomarHuTHoe;

K — onTonapa TpaH3ucTopHas CTpyKTypbl N—p—N-TWna;

C — onTonapa CMMUCTOPHaS;

WU — uncbpoananorosbii npeobpasoBaTtenb «napameTp—Tok oT 4 0o 20 MA»;

Y — uucpoaHanorosbivi NpeobpasoBaTtens «napameTp—HanpsbkeHne ot 0 go 10 Bx»;
T — BbIXOA4 ANS YNPaBneHVs BHELLUHUM TBEPAOTENbHBIM perne.



1 Ha3HauyeHue
Mameputenu-perynatopbl AByxkaHanbHble TPM202 npegHasHayeHbl ANs M3MepeHus 1 aBToMa-
TUYECKOro perynnpoBaHusi TemnepaTypbl (NMpy UCMONb30BaHWN B KayecTBe NepBUYHbIX NpeobpasoBa-
Tenen TepmMonpeobpasoBaTteniell COMPOTUBMEHUST UM TEPMO3NEKTPUYECKMX npeobpasoBaTtenen), a
Takke Apyrux pusnyeckux napameTpoB, 3HA4YEHUE KOTOPbIX NMepBUYHBIMU MpeobpasoBaTtensmu (aa-
nee «aaTymnKamm») MOXeT ObITb Npeobpa3oBaHO B YHUPULMPOBAHHBIA CUTHAM NOCTOSIHHOTO TOKa MNn
HanpskeHus. MHdopmaums o niobom 13 M3MepeHHbIX (M3NYEeCcKMX napameTpoB oTobpaxaeTcs B
LuncpoBOM BMAE Ha BCTPOEHHOM YeTbipexpaspsigHoOM LMdpoBOM UHAMKATOpE.
MpunBopbl MOryT ObITb MCMONBL30BaHbI AN M3MEPEHUS U PErynMpoBaHns TEXHOMOrMYeCckux napa-
METPOB B pa3fiMyHbIX OTPACIAX NPOMbILLIIEHHOCTU, KOMMYHArNbHOMO M CENbCKOro XO3sIMCTBa.
Mpubop no3BonNseT ocyLLeCTBNATL cneaytowme yHKLUK:
—  u3MepeHuWe TemnepaTypbl U ApYrux U3NYeCcKMX BEMUUMH (AaBneHns, BNaxHOCTK, pacxoaa,
YPOBHS U T.N.) B ABYX Pa3fN4YHbIX TOYKaX C MOMOLLbI0 CTaHAAPTHBLIX AATYUKOB,;
—  HesaBWCMMOE perynupoBaHue AByX U3MepsieMblX BEMUYMH MO ABYXMO3NLIMOHHOMY 3aKOHY;
—  perynupoBaHue OAHOW U3MepPSeMON BENUYMHBI MO TPEXMO3ULIMOHHOMY 3aKOHY;
—  BblYMCIIEHVE U PerynvMpoBaHne pasHoCTU ABYX U3MepsieMblx BenuunH (AT = T1 - T2);
—  BblYMCNEHWEe KBagpaTHOTO KOPHSA M3 M3MepsieMoW BenuyMHbl Npu paboTe c pgatdukamu,
MNMEIOLLMMUN YHUPULIMPOBAHHBI BbIXOAHOW CUrHamN Toka Unm HanpskeHus;
—  oTobpaxeHWe TeKyLlero 3Ha4eHusi U3MepsieMoN BEeNIMYUHbI HA BCTPOEHHOM CBETOAMOOHOM
LuMcpoBOM UHAMKATOPE;
-  opmupoBaHve BbIXogHOro Toka 4..20 MA Ons perucTpaumm namepsieMbiX AaHHbIX Wn
ynpaBreHusi UCNONHUTENbHLIMU MeXxaHu3mamu Mo M-3akoHy
(8 mogudukauusix TPM202-X.UN/PU/KNICW);
—  perucTpaumsi AaHHbIx Ha K 1 yctaHoBRneHne koHdurypaumm npubopa ¢ koMrbioTepa Yepes
nHTepdenc RS-485;
—  OWCTaHUMOHHOE yrnpaBreHve perynsartopom.
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2 TexHUYecKue XxapaKTepuCTUKN U YCITOBUSA 3KCNnyaTauum

2.1 TexHn4eckue XapakKTepucTtukun
TexHn4eckme xapaKkTepucTmki npubopa npveeaeHsl B Tabnuuax 2.1 — 2.3.
Ta6bnuua 2.1

HanmeHoBaHue 3HauyeHue
MuTtaHue
Hanps»keHne nutaHuns o1 90 no 245 B
YacToTa oT 47 po 63 I'y,
MoTpebnsiemas mMoLLHOCTb, He Gonee 6 BA
Bxoabl
Bpewmsi onpoca Bxoaa, He 6onee 1 cek

BxopHoe conpoTuBneHne npubopa npy NOAKIYEHUM
UCTOYHMKA YHUMLMPOBAHHOTO CUrHana:

— TOKa (Npv NOAKMNIOYEHMN BHELLHETO NPELN3MOHHOro pesuncTopa) 100 0m +0,1 %

— HanpshKeHusi, He MeHee 100 kOm
MNpenen ocHoBHOM AoNyCKaeMoW NPMBEAEHHON MOrPeLHOCTU NPU U3MEPEHNN:

— Tepmonpeobpa3oBaTenem ConpoTUBIEHNS 0,25 %

— Tepmonapomn 0,5 %

— YHUDVLMPOBAHHBIX CUrHaNOB TOKA U HaMNPsHKeHNs 0,5%




MpoaomxeHune Tabnuubi 2.1

HanmeHoBaHue 3Ha4yeHue

BbixogHble ycTpoucTBa

KnrouyeBoe BbiIxogHOE YCTPOMCTBO:

TpaH3ncTopHast onTonapa:

— TOK Harpysku 200 mA

— HanpshkeHue 40 B noct. Toka
CumucTopHas ontonapa”:

— Tok Harpy3ku? 05A

— HanpshkeHue 240B
OnekTpomarHuTHoe pene:

— TOK Harpy3ku 8A

— HanpsikeHune 220B 50y, cos 9=20,4
Bbixoa Anst ynpaBneHvsi BHELUHUM TBEPAOTENbHbIM pene:

— HanpshkeHue otr4006B

— MaKCUMarnbHbIN BbIXOAHOW TOK 100 MA




Ta6bnuua 2.1 —OKoH4YaHue

HanmeHoBaHue 3HauyeHue
AHanoroBoe BbIXOQHOE YCTPOMUCTBO:
ans LAM
«napameTp — | «napameTp —
TOK» HanpshxeHne»
BbIxogHowm curHan LIATT 4... 20 MA 0...10B
NocT. ToKa
10...30B 15...32B
HanpskeHve NuTaHusi
NocT. ToKa NocT. ToKa
COMNPOTMBIIEHNE Harpy3Ku 0... 1000 Om 6onee 2 kOm
npeaen 0CHOBHOW AONYCTMMON NPUBEAEHHON MOrPELLHOCTU 0,5 % 0,5%

UHTepdperic cBA3mn

Twn uHTepdeiica

RS-485

CkopocTb nepeaayu gaHHbIX, KouT/c

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

Twn kabens

OKpaHupoBaHHasl BUTas napa

Tun NPOTOKONa nepeaayvn gaHHbIX

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

Y XapaKTepucTVKM NpUBEOEHb! 45151 ONTONapb!, YNPaBISIOLEN MOLLHBIMW TUPUCTOPAMMU.
3 Mpu paboTe CUMMCTOPHOI ONTOMApPbl B HEMPEPLIBHOM PEXUME TOK Harpyski He [IOMKEH Mpe-

BbiwaTb 50 MA.
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Tabnuua 2.2 — [1aT4uKkn U BXOAHbIe CUrHanbl

3HavyeHue eanHu-

Mpepen ocHoB-

HanmeHoBaHue D‘"a"as‘f"g ubl Mnagwero Hou anBe.qu:
n3mepeHun, C paspspa* Hou 2-(:;,[);,LLIHO
Tepmonpeobpa3oBaTtenu conpoTtusneHus no FOCT 6651
Cu 50 (0¢=0,00426 °C 1 —50...4+200
50M (0:=0,00428 °C %) —190...+200
Pt 50 (0:=0,00385 °Cl'1) —200...+750
50M (¢=0,00391 °C ™ —200...+750 o
Cu 100 (¢=0,00426 °C 7 50...+200 01¢C 0,25
100M (0=0,00428 °C % —190...+200
Pt 100 (0=0,00385 °C %) —200...+750
1000 (¢=0,00391 °CH —200...+750
HecTaHgapTusupoBaHHbIe TepMonpeoGpa3oBaTeniv CONpPoTUBEHUS
53M (a =0,00426) (rp.23 —50 ... +200 .
461 ((a =0,00428)) ((rg.zn) 2200 ... +650 01C 0,25
TepmMoanekTpuyeckue npeobpasosartenu no FOCT P 8.585
TXK (L) —200...+800
TXKK (J) —200...+1200
THH (N) —200...+1300
TXA (K —200...+1300 o
O ((s)) 0..+1750 o1¢C 0,5
TN (R) 0...+1750
TMK (T) —200...+400
TBP (A-1) 0...+2500




OKOHYaHue Tabnuubl 2.2

3HavyeHue eanHu-

Mpepen ocHoB-

HaumeHoBaHue vﬂ':nae';a"o""ﬁ ubl MnagLwero :g; Egr::lﬂﬁ::
paspsaa” cTn, %
TBP (A-2) 0...+1800 °C
TBP (A-3) 0...+1800 °C 01°C +0,5
TP (8) +200...+1800 °C
YHudmumpoBaHHble curHansbi no FOCT 26.011-80
TokoBbIN 0... 20 MA 0...100 %
TOKOBbIN 4... 20 MA 0...100 %
ToKkoBbIN O... 5 MA 0...100 % 0,1% +0,5
HanpshkeHns -50...50 mB 0...100 %
HanpsixeHus 0...1 B 0...100 %

Mpumeyanue * - lNMpu Temnepatypax Bbiwe +1000 °C n B Touke mmHyc 200 °C ueHa eauHUUbl

mnagwero paspsga pasHa 1 °C.
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Ta6nuua 2.3 - XapakTepucTMKu Kopnycos

Kopnyc
HaumeHoBaHue
L1 L2 H H2
Fabapurribie pasmepsl, uu (063 anemen- | gq,96,70 | 96x48x100 | 130x105x65 |150x105x35
TOB KpenneHus)
CreneHb 3aWwuThl Kopnyca IP54* IP54* P44 IP20

MpumeyaHue - * CO CTOPOHbI NULLIEBON NaHenn

2.2 YcnoBusa JKcnnyatauuun

Mpu6op npefHa3HaYeH Ans SKCnnyaTauuu B CNEAYOLWMX YCIIOBUSIX:

— TemnepaTypa oKpyxatoLien cpeabl
— ATmocdepHoe faBneHne

— OTHocuTenbHas BnaxHOCTb Bo3gyxa (npu temnepaTtype +35 °C)

11
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3 YcTponcTBO M NpUHUMN AeUCTBUSA

3.1 MpuHUMN gencrTBunA

B npouecce pa6oTel TPM202 Npon3BoaUT ONpPOC BXOAHbIX AATYMKOB, BLIYUCTIAS MO MOMYYEHHbIM
JaHHBIM TEKyLLIMe 3HAYEHNsI 3MEPsIEMbIX BENUYMNH, OTOBpaxaeT X Ha LMMPOBOM MHAMKATOPE U Bbi-
[aeT COOTBETCTBYHOLLME CUrHarbl HA BbIXOAHbLIE YCTPOICTBA.

3.2 ®yHKUMOHanbLHasA cxema npubopa

dyHKUMOHanNbHas cxema npubopa npueeaeHa Ha pucyHke 3.1.
Mpubop BkntoyaeT B cebds:

[Ba yHMBepcarnbHbIX BX0Aa Ans NoAKIMoYeHNs NepBuUYHbIX Npeobpa3oBaTteneii (4aT4nkoB);
6ok 06paboTkM AaHHbIX, NpeAHa3HAYeHHbIN Ans LMPOBON dUnbTpaLmm, KOPPEKLUU 1 pe-
rynMpoBaHWs BXOAHOW BESNYUHBI;

[Ba BbIXOAHbIX YCTPONCTBa (Oanee - BY), koTopble B 3aBUCUMOCTM OT UCMONHEHMs1 npubopa
MOryT ObITb KMHOYEBOro MM aHanoroBoro Tvna;

OBa UMPOBbIX MHAMKATOPa A5 OTOOPaXXeHUsi perynmpyemMon BeNUYMHbI 1 ee YCTaBKu.

Jlornyeckune yctponctea (ganee - J1Y), Bxogsiwume B 6rnok 06paboTku gaHHbIX, POPMUPYHOT CUr-
Hanbl ynpaBneHusi BbIXOAHBIMM YCTPOMCTBaMM B COOTBETCTBUM C 3aaHHLIMU pexumMamu paGoTbl.

3.2.1 Bxopabl

MporpaMmupyemblii napameTp «Tun gatyunka» ans sxogoB 1 u 2 Cnk {u cnkd (in.tl v in.t2),
cm. [MNpunoxenue b.

K nameputenbHbIM Bxogam npubopa MoryT ObiTb MOAKMIOYEHbI AaTYMKM pasHbix Tunos. Ona ns-
MepeHVsi TeMnepaTtyp UCMonb3yloT TepMonpeobpasoBaTeny CoNPOTUBIIEHNS U TEePMO3MEKTpUYeckue
npeobpasoBaTtenu (Tepmonapbl). Ons namepeHuss Apyrux UnM4eckux napameTpoB MoryT 6biTb ucC-
nofib3oBaHbl AaT4YMKKN, OCHALLLEHHbIE HOPMUPYIOLWMMKM NpeobpasoBaTensmMn 3TUX NapamMeTpoB B YHU-
duuMpoBaHHble CUrHamnbl MOCTOSIHHOTO Toka 4...20 MA, 0...20 MA, 0...5MA wnnu HanpshkeHust —
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50...50 MB 1 0...1 B. OcobeHHOCTV NOAKIOYEHMS AaTYMKOB onucaHbl B M. 5.3.3, CXeMbl — CM. NpUno-
»XeHue B.
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PucyHok 3.1
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3.2.2 O6paboTka BXO4HOro CUrHana

CurHan, nonyyeHHbI ¢ AaTymka, npeobpasyeTcsa B LMGPOBOE 3HAYEHWE U3MEPSIEMON BEMUYMHBI
(Temnepatypbl, AaBneHus, pacxoga u T.4.).

MporpammupyemMblie napameTpsl (Mpunoxexve bB):

—  «TOYHOCTb BblBOAA TEMMepaTypbl» Ha Bxoae 1 v 2 dPE (v dPEC,

—  «HWXHSIA rpaHuLa avanasoHa namepeHus» ana exogos Lu 2 cnl {ndnle;

-  «BepXHAA rpaHvua avanasoHa nusMepeHus» ans exodos 1 m 2 cnH ln CnHE,

—  «ONoXeHne AecATUYHOM Touku» Ansa Bxoaos 1 n 2 4P (v dPP.

3.2.2.1 MacwrtabupoBaHue

Mpu pa6oTe ¢ AaTyMkamu, POPMUPYIOLLMMU Ha BbIXOAE YHWUMDULMPOBAHHLIA CUrHanm Toka Wiu
HanpsHkeHUs, AManasoH 3MepeHVst 3a0aeTca B COOTBETCTBUM C AMana3oHoM paboTbl MPUMEHSEMOro
fdatuuka. MNpu namMepeHr aHanoroBbiX CUrHanoB NpMGop OCYLLECTBRSET NUHeHoe NpeobpasoBaHue
BXOAHOMN BEMUYMHBLI B pearbHylo (PU3NYECKYI0 BENMUMHY B COOTBETCTBMM C 334aHHbLIM OManasoHOM
namepeHusi no hopmyrne:

T = Ny + Ix(MNg—My), npu NOObIX cooTHOWeEHNUAX Mg n My
roe lx— 3HayeHue curHana c gatymka B OTHOCUTENbHbIX eauHuuax ananasoHa ot 0 go 1,000;

My — 3apaHHOe nonb3oBaTenem HUXHee 3HayYeHvne rpaHuubl Anana3oHa U3MepeHUs;
Mg — 3apaHHOe nonb3oBaTenem BepxHee 3HavyeHune rpaHuLbl AnanasoHa U3mMepeHus.

3.2.2.2 BbluucneHue KBagpaTHOro KOpHsi

Mporpammupyembii napameTp «Bbluncnutens KkBagpaTHOro KOpHsi» Ans BxodoB 1 n 2 Sqrl un
Sqr2 (59 ! v 58-2). Ona akTmBm3aumm BuluucnuTens napametpbl Sqrl 1 Sqr2 yctaHoBuThL B 3Haye-
HUe on, CM. npunoxenue b.

Ons paboTbl ¢ AaTynkamu, YHUMULMPOBAHHBIA BLIXOAHOW CUrHam KOTOPbIX MPOnopUMOHaneH
KBafpaTy M3MepsieMo BEMUYUHbI, UCTONb3yeTC (DYHKLMS BbIYMCIIEHNS KBagpaTHOrO KOPHS, BKITHOYa-
eTCsi MPorpaMMHbIM NyTeMm.
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3HaueHue kBaapaTHOro KOPHS U3MEPSIEMON BENMUUMHBI, KOTOPOE NOAAETCA Ha UHAMKATOP U COOT-
BeTcTBYyloLee J1Y, BbluMcnaeTcs no dopmyne:

T= HHJ'\K(HE _HH), npu ntobbix cooTHoweHusx Mg n My
roe lx— 3HayeHue curHana ¢ gatymka B OTHOCUTENbHbIX eauHuuax ananasoHa ot 0 go 1,000;

My — 3agaHHOe nonb3oBaTeneM HUWXHee 3HavyeHve rpaHvubl Anana3oHa U3MepeHUs;
Mg — 3apgaHHOe nonb3oBaTenem BepxHee 3Ha4yeHune rpaHuLbl Anana3oHa U3MepeHua.

3.2.2.3 KoppeKkuusi uamepeHum

Mporpammupyemble napameTpsl (MpunoxeHue b):

— «COBUT XapaKTepucTUkL» Ans Bxoaos 1 n 2 SH1 n SH2 (5H ! n SHE);

— «HaKIOH XapaKTepuCTuk» Ans Bxoaos 1 n 2 KU1 n KU2 (PUY {n HLUP).

3.2.2.3.1 [ns ycTpaHeHUsi HayarbHOW NOrpeLLHOCTM NpeobpasoBaHUsi BXOAHbIX CUrHANoB U Mno-
rPeLIHOCTEN, BHOCUMbIX COeAMHUTENbHLIMM NPOBOAAMU, U3MepeHHOoe NpuUBOpOM 3HayYeHne MOXeT
ObITb OTKOppekTnpoBaHo. B TPM202 ecTb ABa TvMna KoppeKuun, NO3BOMSIOLLUMX OCYLLECTBNSATb COABUT
UV HaKMOH XapaKTepUCTUKN Ha 3afaHHY0 BENMUYMHY HE3aBUCHMO NS KaXaoro BXoaa.

3.2.2.3.2 [nsa komneHcaummn norpeliHocten AR = Ry — Ro1cm, BHOCMMbIX CONPOTUBREHNEM MOA-
BOASALMX NPOBOAOB Rrcm, K KaXOOMY U3MEpeHHOMY 3HayeHuto napameTtpa T, NpubasnseTcs 3agaH-
HOe Mornb3oBaTenem 3HadeHue 8. Ha pucyHke 3.2 npuBeneH npUMep CABUra XapakTepucTUKU ans
patynka TCM(Cu50).

3.2.2.3.3 [na koMneHcauuu NOrpeliHoCcTen OAaTYMKOB MPWU OTKIIOHEHUW 3HAYEeHWst O OT HOMU-
HamnbHOro KaXJ0e U3MEepPEeHHOe 3HavyeHue napameTpa T, YMHOXKaETCS Ha 3ajaHHbIi Nonb3oBaTenem
nonpasoYHbIn koadduumeHT . KoadpduumeHT 3agaetcs B npeaenax ot 0,500 o 2,000. Ha pucyH-
Ke 3.3 npvBeAeH NpuMep U3MeHeHUs HaknoHa xapakrepucTukv ang gatdmka TCM(Cu50).
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/0% o e 8 100 T,,°C 0 20 4 6 8 10 T,,°C
(71.3)  (Rycys OM) (50) (71.3) (R, OM)
PucyHok 3.2 PucyHok 3.3

3.2.2.4 Uudposan unbTpaymsa usmepeHumn

[MporpammupyemMblie napameTpbl (MpunoxeHune b):

— «nonoca uudposoro gunbTpa» Fbl n Fb2 (Fh {n FRZ),

— «MOCTOSIHHAs BPeMeHW Lndposoro dunbTpa» inFl ninF2 (cnf fu CaFo).

3.2.2.4.1 [na ynyylweHus aKCMyaTauMoHHbIX Ka4ecTB BXOAHbLIX CUTHanoB B npuGope WUCrosb-
3y10TCA UMGPOBbIE (DUIILTPLI, MO3BOSAOWME YMEHBLUNTL BIIUSHME CIyYaiHbIX MOMEX Ha U3MepeHve
KOHTPOJMPYEMbIX BESMYMH.

[lnsa kaxgoro Bxoaa UnbTPLI HACTPANBAKTCSA HE3ABUCUMO.
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3.2.2.4.2 Tlonoca uudpoBoro gunbTpa No3BOMASET 3aLUUTUTD U3MEPUTENbHBIA TPAKT OT eANHUY-
HbIX MOMEX W 3aaeTcs B eAMHULAX n3mMepsemMon BennmunHel. Ecnn nsmepeHHoe 3HayeHue T; oTnumya-
eTcsl oT npeablayiero Tiq Ha BENUUUHY, GonbLLyto, YeM 3HauYeHWe napametpa Fh, To npubop npucea-
nBaeT emy 3HauyeHue pasHoe (Ti.. + Fh), a nonoca dpunbTpa yasavsaetcs (pucyHok 3.4). Takum obpa-
30M, XapaKTepucTuKa CrnaxmsaeTcs.

o,
LE c“ ——» Geadwunetpa

=== =s COHUILTPOM /

!
Y,
A /
Fl | /
T,.. 4 »—41——\
ERRRARSZZh4NEL/HENRREES
.—-—1\ !
b, tr' t,c
AL,
PucyHok 3.4

Kak BuOHO 13 pucyHka 3.4, Manasi WwupyHa nonockl punbTpa NpUBOAUT K 3aMeaneHnio peakLmm
npvbopa Ha GLICTPOE U3MEHEHWE BXOAHOW BENMUMHBI. [103TOMY MpY HU3KOM YPOBHE MOMEX UMW Mpu
paboTe ¢ BbICTPOMEHSIIOLLMMUCS NPOLECCaMy PEKOMEHAYETCS YBENMUNTL 3HaYeHVe napameTpa wunm
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OTKIIIOYMTL AENCTBME MOMockl unbTpa, yctaHosus B napametpe Fhb ! (FhZ) sHayenme 0. Mpu pabote
B YCIOBUSIX CUMNbHbIX MOMEX ANS YCTPaHEHUs UX BMUSIHUS Ha paboTy npubopa HeobxoauMOo yMeHb-
LWMTb 3Ha4YeHVe napameTpa.

3.2.2.4.3 UndpoBor unbTp yCTpaHseT LyMOBble COCTaBMsoWMe curHana, OCyLecTBnss ero
3KCMOHeHUmanbHoe crnaxveaHne. OCHOBHON XapakTepUCTUKOW 3KCMOHEHUManbHOro unbtpa sBns-
eTcsl Ty — NOCTOsIHHAS BPEMEHH LMdpoBoro dunbTpa, napameTp cnf { (CnFd) — nHTepsan, B TeyeHue
KoToporo curHan gocturaet 0,63 oT 3HaveHust Kaxgoro nsmepermns T; (pucyHok 3.5).

YMeHbLUeHne 3HayeHus Tgp NpMBOAMT K Bonee GbiCTpon peakummn npubopa Ha ckaykoobpasHble
N3MEHEHMs1 TeMnepaTypbl, HO CHUXaeT ero NOMexo3alUNLLEHHOCTb. YBenuyeHne Tg NoBbILLaeT NHep-
LIMOHHOCTb Npnbopa, LyMbl NPy 3TOM 3HAYUTENBHO NOAABIIEHbI.

T, %
)
I (ckavok Temnepatypsl, T, = 0 c)
1,= 1c
Ti B i
0,957, [ -
0857, T \
0637, . I
/
!
0 , "o

PucyHok 3.5
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3.2.3 Nlornyeckue yctponcTea

MporpaMmmpyeMble napameTpbl «<BxogHas senuuvHax ans JIY1 n Y2 iLUL nilLu2 (CLY (v LL2).
Kaxpoe u3 aByx norudeckux ycrporictea (J1Y), MmoxeT paboTaTte B O4HOM U3 PEXUMOB:

[BYXMO3WLMOHHOTO PerynupoBaHusi — Ansi KroyeBbIx BY;

M-perynaropa— ans aHanoroebix BY;
peructpartopa — Anst aHanorosbix BY.

BxogHon BenuuuHon ansi J1Y moxeT 6biTb 6o BenmumHa ¢ noboro Bxoaa, NMbo pasHOCTb Te-
KYLLMX 3HAaYeHWU Ha Bxogax. Mpy BbIYMCNEHNM pasHOCTU NPUBOP AOIMKEH U3MEPSTL OAMHAKOBLIE OU-
3M4yeckue BenuymHbel No obonm Bxogam. Hanpumep, ko Bxogy 1 nogkntoveHa Tepmonapa, a ko Bxogy 2
— TepmonpeobpasoBaTernb CONPOTUBIEHMS.

J1Y paboTaloT He3aBuCUMO Apyr OT Apyra, NO3ToMy Npubop MoXeT paboTaTb Kak TPEXNO3ULIMOH-
HbIM perynsaTop. [ns aToro Ha Bxop kaxporo u3 J1Y HeobxoguMo modaTtb OAMH M TOT XKe curHan:
T1(T2) unu AT.

3.2.4 TMpubopsbl C KNKYEeBbIMU BbIXOAAMMU

Mporpammupyemblie napameTpsl (lMpunoxenue b):

«ycTaeka komnaparopa» 5P /n 5P2,

«3Ha4YeHus ructepeanca» Ansa komnapatopa 1 v 2 HY5 {n HY52,

«Tvn norvku komnapatopax» LAP {u LaP2,

«BpeMsi 3a[1epXKKu1 BKMoueHnst don { v dand v Bbikniodenuns doF { v dofc>;

«MUHUMarbHOE Bpems yaepxaHus Bbixoda J1Y B 3aMkHyToM £an { u Eand U pa3oMKHYTOM
taF (v kaFZ cocToaHusx».

3.2.4.1 1Y paboTaeT B pexume ABYXMO3ULMOHHOIO PerynnpoBaHunsi, eCn BbIXOAHOE YCTPONCTBO
KMIOYEBOro TWMa: 3NEeKTpOMarHWTHoe pere, TPaH3UCTOpHasi onTonapa, ONTOCMMMWCTOP, BbIXOA Ans
ynpaBneHus TBepAoTeNbHbIM pere.

Mpu paboTte B pexume ABYXNO3ULIMOHHOIO perynupoBaHus J1Y paboTaeT no ogHoMmy u3 npea-
CTaBMEHHbIX Ha pUCYHKe 3.6 TUMOB NOrUKW.
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Cocronxue Bbixona
KoMnaparopa

BKN.

BKN.

BbIKN.

BKN.

BhIKN.

BKN.

BHIKIN.

=T
HYS | HYS

1

HYS | HYS

HYS | HYS

HYS | HYS

-
ITYCT

PucyHok 3.6
20
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1)

2)

3)

4)

Tun norukn 1 (oGpaTHOE yrnpaBreHne) NpUMeHsieTcs ANnsi ynpasneHusi paboToin HarpesaTe-
na (Hanpumep, TOHa) unu curHanuM3auum o TOM, YTO 3HAYEHME TEKYLLEro M3MepeHus Tre
MeHblUue ycTaBku Tycr. pn 9TOM BbIXOAHOE YCTPOWCTBO, MOAKMOYeHHoe K JTY, nepBoHa-
YanbHO  BkMYaeTcs  nNpu 3Ha4yeHUsAX  Trec < (Tyer — HYS),  BbIkNtoyaetca  npu
Trex > (Tyer + HYS) v BHOBb Bkntovaetcs nNpu Trex < (Tyer —HYS), ocyliecTsnas tem cambim
[ABYXNO3NLIMOHHOE perynupoBaHune no yctaske Tyc C ructepesncom + HYS.

Tun norvikn 2 (npsiMoe ynpasrieHne) NpUMeHsieTCa Asi ynpaBrneHns paboTon oxnaguTtens
(Hanpumep, BEHTUNSTOPA) UMW CUMrHaNM3aumMmn o NpeBbILLEHUN 3HaYeHNs ycTasku. [pu aTom
BbIXO[HOE YCTPOWCTBO MEepBOHAYasIbHO BKMOYAETCA NPpU 3HAYEHUAX Tre > (Tyer + HYS), BbI-
krtovaeTcs NpU Trew < (Tyer —HYS).

Tun norvkn 3 (M-obpasHas) NpyMeHsieTca AnA CUrHanM3auum o TOM, YTO KOHTponupyemas
BENMYMHa HaxXoauTCa B 3afaHHOM AvanasoHe. [1pn aTOM BbIXOAHOE YCTPOWCTBO BKIOYaET-
canpy (Tyer —HYS) < Trex < (Tyer + HYS).

Tun norvkn 4 (U-obpasHas) npyMeHsieTca Ans curHanv3auum o TOM, YTO KOHTponuvpyemas
BENMYMHa HaxoaWTCs BHe 3afJaHHOro AvanasoHa. py 9ToM BbIXOAHOE YCTPOWCTBO BKIOYa-
etcs NPY Trew < (Tyer — HYS) U Tre > (Tyer + HYS).

Bapanue yctasku (Tyer) M ructepesnca (HYS) nponssoanTca HasHaveHnem napameTpos pe-
rynvpoBaHus npubopa.
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3.2.4.2 Ona JY, paboTalowmx B pexxuMe ABYXNO3ULMOHHOIO PErynnpoBaHusi, MoxeT bbiTb 3aaa-
HO Bpems 3afiepPXKv BKITIOYEHNS 1 BPeMs 3a4ePXKW BbIKIMIOYEHNS (PUCYHOK 3.7).

T.°C
1 1,_t<tebikn.
_’I_I“_
1 | H
Tyer + HYS /\\__,: ;
P \
1 1
1 1
1 1
1 1
TyﬂT L +
1 1
1 1 \
1 1
1 1
1 1
1 1
Tyer-HYS L : VAR
L/ 1 1 h>d
: : 1 : :
1 1 1
i oo !
1 1 3 1 1 1
CocTosHue : : H H i ! t
H 1
pene 1 1 1 1 ! 1
1 1 1 1 ! 1
1 1 7! H 1
BKJ1. . [ i —
1 ! 1 H
1 ' !
BbIKJI. ] e '
! 1 1 1 t <texn. 1 1 t
: tasikn : : i :|
1 3 ) ' BKA. J
3apepxKa 3apepmxa
BbIKNIO4YEHNS BKNIOYEHUA

PucyHok 3.7
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3.2.4.3 [Onsa JTY moxeT 6bITb 324aHO MUHUManbHOE BPEMS yAepXaHusi BbIxoaa B 3aMKHYTOM U
Pa3oMKHYTOM COCTOSIHUAX. JTY MOXeT yAepxuBaTb BbIXOA, B COOTBETCTBYIOLLEM COCTOSHUW B TeYEHWe
3a[]aHHOrO BPEMEHU, Aaxe eCrnin Mo noruke paboTbl YCTPOWNCTBa CpaBHEHNS TpebyeTcsa nepeknoveHne
(pucyHok 3.8).

Tex.JlY |

Tycr+A | P S S P

Tycr Jl—
TycT-A Jlf—
|
|
I
|

CocrosiHue

t

BY

Bes yyeTa 3a0epxk1
NepexmioyeHns

BbIKA.
CocrosaHue
BY

~ Y

I
I
I
I
I
BKN. T
I
1
I
I
|

BKA. C y4eTom 3anepxm

NEPEKNOHEHUA
- * - * t
t Bbikn. tBKN.
MWH. BREMS MWH. BPEMA
BIKMIOHEHWA BKNIQHEHUA

PucyHok 3.8
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3.2.5 Mpubopbl c aHaNnoroBbIMU Bbixogamu

[MporpammupyemMblie napameTpbl (CM. npunoxeHune b):

— «pexum pabotbl LAML n LAM2» dAC1 n dAC2 (dRL v JALS) nna NY1 v NY2;

— «ronoca nponopuroHansHocTu» XP1 n XP2 (4P v LPP);

— «TUN ynpaerneHus (NpsiMoe Ans oxnaxaeHus U obpaTHOe Ans HarpeBaHust)»

CtL1u CtL2 (LEL In LELP);

— HWDKHAS paHuLa BbIXOAHOrO AvanasoHa pervctpaumu» An.L1 u An.L2 (Anl {u An.LC);

— «BEPXHSAS rpaHunLa BbIXOJHOro AnanasoHa peructpaumm» An.H1 n An.H2 (An.H {n AnHD).

3.2.5.1 B pexume MN-perynatopa (dAL {dRLE)=0) Tekywee 3Hayenve T; cpaBHMBaETCA C ycTas-
Ko Tyer M BbIOAET cUrHan, NpornopLMOHanbHbIN OTKNOHEHUO T; OT Ty B 30HE, onpeaensieMow nono-
COW NPOMNOpPLUNOHANbHOCTK.

B 3aBucumMocTn oT 06bekTa, KOTOPbIM Mbl YNpaBnseM, 3agaeTcsa TUN ynpasrneHus (MpsMoe Ans
oxnaxaeHust n obpatHoe Ans HarpeBaHusl), pucyHok 3.9.
2)([1

Imake. I makc.

Imun.

1
1

________ I__-_:_—- p—— I mun.
I 1

a) T-Xp Tyer T+Xp Ti 6) T-Xp Tyer T+Xp Ti
PucyHok 3.9 (a — o6paTHoe ynpaBneHue, 6 — npsimoe ynpaBrneHue)
3.2.5.2 Mpu pa6ote B pexume peructpatopa (dAL { (dALS)=Pu). NY cpaBHMBaeT BXoaHyo Benu-
YMHY C 3ajaHHbIMM 3HAYEHVSIMU U BblAAeT Ha COOTBETCTBYIOLEE BbIXOAHOE YCTPOWCTBO aHamnorosbli
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curHan B Buae Toka ot 4 oo 20 MA, KOTOpbIi MOXHO NofaBaTb Ha CaMOMUCEL, UNW ApYyroe perucTpu-
pytoLLee yCTpPoncTBO. MNprHUMN hopMMpOBaHMSA ToKa perMcTpauum nokasaH Ha pucyHke 3.10.

3.2.6 [McTaHUMOHHOE ynpaBrieHue peryniTopom

TPM202 nmeeT dyHKUMIO ynpaBneHus ABYXMO3ULMOHHBbIM unu [-perynsitopoMm ¢ KomnbtoTepa
yepes nHTepderic RS-485. B aTom cnyyae nonb3oBaTeslb MMEET BO3MOXHOCTb CaMOCTOATENbHO 3a-
AaBaTb Tpebyemyto BbIXOOHYHO MOLLHOCTb perynstopa.

[nsa npubopa ¢ KNYeEBLIMU BbIXOAAMW yNpaBrneHWe ABYXMO3ULMOHHBIM PEryNsiTOPOM OCYLLECTB-
NSIETCS C yYETOM CYLLECTBYIOLLMX BPEMEHHBIX 3adepxkek (cMm. n. 3.2.4.1, n. 3.2.4.2).
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U3aMmeHeHue
3HaueHU Toey

Wamenenune
3HaYeHnA Trec

Tok &
perucTpaumu
linas, = 20 MA
12 mA
liin, = 4 MA
HUKHUIA BEPXHMIA
npegen npegen
perucTpaLmMn AWANA30H PEruCTPaLMK PETVCTALMM
a) An.L1{An.L2) An.H1({An.H2)
Tok 4
perucTpauvm
|, = 20 MA
12mA
i
L, = 4 WA 1
L -
BEPXHWA HUXHWR
npegen npenen
perucTpauny |, AMaNa3on PerMGTPaUMM | nerycrpauum
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 yCTpoOMCTBa

BbixogHble ycTponcTea (BY) npegHasHayeHbl Ana nepefayun ynpasnsiioLero curHana Ha ucnon-
HUTenNbHbIE MEXaHU3Mbl, NGO ANS nepefadn AaHHbIX Ha PerncTpupytoLLee yCTPOMCTBO.

3.2.7.1 KnioyeBoe BY — anekTpomarHutHoe perne, TpaH3WCTOpHas omTornapa, OnTOCMMWCTOP,
BbIXO4 AN YNpaBneHus TBEepAOTENbHbIM perie — UCMonb3yeTca Ans ynpasneHus (Bkiove-
HUS/BBIKMIOYEHWS) Harpy3kon nvbo HenocpencTBeHHo, Nnbo Yepes Gornee MOLUHbIE ynpaBnsoLwme
3MneMeHTbl, Takue Kak nyckatenu, TBepaoTenbHble pene, TMPUCTOPbI U CUMUCTOPBI.

3.2.7.2 BY aHanorosoro Tvna B npu6ope TPM202 — 310 10-pa3psigHblii LudpoaHanoroBbli npe-
obpa3soBaTernb, KOTOPLI OPMUPYET TOKOBYIO NeTno oT 4 Ao 20 MA unu HanpsikeHne oT 0 go 10 B Ha
aKTUBHOW Harpyske W, Kak npaBuno, WCMonb3yeTcs AN yrNpaBrieHWs SMeKTPOHHBIMU perynaropamu
MOLLHOCTM U PErMCTPUPYIOLLMMU YCTPONCTBaAMM.

3.2.7.3 OcoBeHHOCTM NOAKMIOYEHNS U UCMOMb30BaHUS BbIXOAHbBIX YCTPOWCTB CM. B . 5.3.2.

3.2.8 UHTepdeiic cBasn RS-485

WNHTepdenc cBasn npegHasHayeH ONs BKIIOYEHWs npubopa B CeTb, OPraHW30BaHHYyl MO CTaH-
napty RS-485. Vcnonb3oBaHue npubopa B ceTn RS-485 no3BonsieT ocylecTBnATb crefyolime
PYHKLMN:

1) C6op AaHHbIX 06 U3MepsIEMbIX BENUYMHAX U NMPOTEKAHUN NPOLLECCOB PEryrvpoBaHusl B Cu-

creme SCADA.

2) YcraHoBka napameTpoB npubopa c nomoLubo nporpammel «KoHgpurypatop TPM2xx».

3) [AucTaHUMOHHOE ynpaBreHve NpoLeCCOM PEryNMpPoBaHUsi C MOMOLLbIO NporpaMmbl «KoHu-

rypatop TPM2xx», paboTatoen B cpege MS Windows.

RS-485 sBnisieTcs LUMPOKO pacnpocTpaHeHHbIM B MPOMBILLINIEHHOCTM CTaHAAPTOM MHTepdeNca,
obecneynBaeT co3gaHue ceTeln ¢ KoNMMYeCcTBOM y3MoB (ToYek) Ao 256 n nepefady AaHHbIX HA paccTo-
saHne go 1200 m. Mpu ncnonb3oBaHWM NOBTOPUTENEN KONMMYECTBO MOAKMIOYEHHbIX Y3I0B N paccTosi-
HUe nepefayvn MoXeT ObiTb yBenuueHo. [ina coeanHeHus npubopoB NPUMEHSAETCA 3KpaHWPOBaHHAsS
BWTasi Napa NpoBOAOB, K KOTOPbLIM MPeAbSBMATCS criedyrowmne TpeboBaHusi: ceyeHme He meHee 0,2
MM 11 IOTOHHAst eMKOCTb He Gonee 60 nd/m.
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TPM202 TPM1 38 CIr‘IB AC3-M
16/15

B/ij\A A(ﬁwa B(ﬁBJA

RS-485

PucyHok 3.11

Bce npnbopbl B ceTu coeAmnHATCS B nocnefoBaTtenbHyto WWHY (pucyHok 3.11). [Ins kavecTBeH-
HoW paboTbl NpremMonepeaaTyNKoB U NPeaoTBPaLLEHNs BIUSHUA NOMEX NUHWUSA CBA3W [OMKHA UMETb
Ha KOHLAX COrnacyloLmii pesnctop conpoTuBrneHnem Reom =120 OM, nopkniovaembli Henocpea-
CTBEHHO K knemmMam npubopa (cM. pucyHok 3.11, ansa ucnonHenus H2 knemmel 9 u 10).

MopknioyeHne npubopa K nepcoHanbHOMY KOMMbIOTEPY OCYLLECTBNSETCA Yepe3 afantep WH-
Tepcenica RS-485+RS-232, B kayecTBe KOTOPOro MoxeT ObiTb ucnonsb3oBaH agantep OBEH AC3,
AC3-M nnun AC4.

MpumeyaHus

1) ApanTep uHTepderica OBEH nmeeT cornacyrowmini pe3nctop conpoTneneHmem Reom = 120 Om
BHYTPW.

2) C onvcaHueM npoTtokoria obMeHa, CUCKOM NapaMeTpoB, NPOrpaMMOoN Nonb3oBaTeflb MOXET
03HaKOMUTbCA Ha cante www.owen.ru. OBMeH MOXeT OCyLLECTBNATLCA C OOQHON M3 CKOPOCTEN CTaH-
AapTHoro psiga: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 6uT/c.
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3.3 YcTponcTBo npubopa

3.3.1 KoHcTpyKums

3.3.1.1 MNpunbop KOHCTPYKTMBHO BLINOMIHEH B MNAcCTMAacCoOBOM KOpryce, NpefHa3Ha4YeHHOM Ans
LLIMTOBOIO UMW HACTEHHOTO KpenmneHus. ACKM3bl KOpPrycoB C rabapuTHbIMKW U YCTaHOBOYHbIMW pa3me-
pamu npuBeaeHbl B MpunoxeHun A.

3.3.1.2 Bce anemeHTbl Npubopa pa3MelleHbl Ha ABYX NevaTHbIX nnatax. Ha nuueson naHenm
pacnonoxeHbl Knaevartypa ynpaeneHus npnbopom, LMdpoBON MHANKATOP U CBETOANOAbI, HA 3afHeN -
CUnoBas 1 M3MepuTenbHasa 4acTu, a TakkKe NPUCOEANHUTENbHbIA KNEMMHWUK.

3.3.1.3 [Insa ycTtaHoBKM Npubopa B WWUT B KOMMIEKTE NpUnaraloTcs KpenexHble aNIeMeHTbI.

3.3.1.4 KneMMHUWK Ans NOACOEAMHEHUS! BHELLHUX CBA3eW (OaTYMKOB, BbIXOAHbLIX Lenen n nuta-
HVS) Y MPMBOPOB LLMTOBOIO KpenneHns HaxoauTcsa Ha 3afHen cTeHke. B npubopax HacTeHHoro kper-
NEeHVS KNEMMHWK pacroNoXeH NMoA, BEPXHEW KpbILWKOW. B oTBepcTusix nogBoAa BHELWHMX CBA3en ycTa-
HOBEHbl PE3NHOBbIE YNMOTHUTENN.

3.3.2 UHaukauma v ynpaBrieHue

3.3.2.1 Ha pucyHke 3.12a npuBefeH BHELIHWI BUA NWLEBON NaHenu npubopa Ans kopnycos H u
L1, Ha pucyHke 3.12, 6 — L2, Ha pucyHke 3.12,B - H2.
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PucyHok 3.12

B)

3.3.2.2 Ha nuuesolt naHenun pacnonoXeHsl creayoLye safeMeHTbl YNpaBieHns n MHAuKaumn.
BepxHuit LnudpoBoit MHANKaTOp oTobpaxaeT:

—  Tekylwue 3HaYeHus N3MepsieMblX BEMUYWH,

—  MpW NporpammmMpoBaHnM — HasBaHne napameTpa,
— B MEHIO — Hagnuck «AEnlh.

HwxHUiA uncbpoBoi nHaukaTop otobpaxaeT:

- 3Ha4YeHUA yCTaBOK,

—  Mpv NporpaMMupoBaHuM — 3Ha4eHe napameTpa,
- B MEHIO - HasBaHwue rpynnbl napameTpoB.
CBeyeHne cBETOANOAOB O3HaYaeT:

«RS» — 3acBeunBaeTcs Ha 1 cekyHAy B MOMEHT nepeaayv AaHHbIX KOMMbOTepy;

«JY1» — Ha HAMKaTOp BbIBOAWTCS BENWYMHA, Ha3Ha4YeHHas Ha nornyeckoe yctponctso 1 (JTY1);
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«J1Y2» — Ha HAMKaTop BbIBOAMTCS BENWYMHA, HAa3HaYeHHas Ha noruyeckoe yctponcteo 2 (J1Y2);
«K1» — BKIIOYEHO BbIXOAHOE YCTPONCTBO 1;
«K2» — BKIIOYEHO BbIXOAHOE YCTPONCTBO 2.

3.2.2.3 KHorku, HaxopsLwmecs Ha nuueBol naHenu npubopa, MetoT cneayollee HasHayeHme:
AN +
(ana H2 ) — ANS YBENUYEHNS 3Ha4YeHUs NporpaMMMpyemMoro napaMmeTpa;
W —
V' (ans H2 [:) — ANS YMEHbLUEHNS 3HaYeHUsi TpPorpaMmmmnpyemMoro napameTpa;

PO @:
(ana H2 ) — ANs BXOJa B MEHI0 NPOrpamMMUpOBaHNs Unu Ans nepexoga K crneaytolemy

napametpy.
[ns npnbopos B kopnyce H2 gononHUTenbHO:
f - [ans yBenuueHus SpKOCTW CBEYEHWs MHAMKATOPOB
£ — AN yMeHbLUEeHVS SPKOCTUN CBEYEHUS] MHONKaTOPOB

[Onsi Bxoga B cneumanbsHble pexymbl paboTel NprGopa UCNosb3yTesl KOMGUHALMM KHOTIOK:

A v —
IE + ’Z + E (ana H2 [E + E + [:) — ANs nepexofa K yCTaHOBKe KOAOB AOCTYNa, Ha WH-
AMKaTope MornyyYaem n3obpaxeHue:

PRSS

(5]

B pexxume NMPOrPAMMUPOBAHMUE:

o
oy IZ (ana H2 E + E) — ANsi OTOBPaXeHUst U pefaKTUpOBaHUst APOBHOM YacTn 3Ha4YeHus!
I'IpOI'paMMMp%eMOI’O napametpa;

N _ o
RN (ana H2 E + [:) — ANsi BO3BpaTa B PEXUM OTOOPaKeHUs 1 pegakTUpoBaHNUs Lenomn

4acTW 3HaYeHusi NpPorpamMMMUpPyemMoro napamerpa.
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3.3.3 PexumMbl MHAUKauumn

BbiGop pexvMa oCyLLECTBISIETCS YCTAaHOBKOMW 3HauYeHUs B napameTpe dcSP.

BblBOA TEKyLIMX 3HAYEHUA U3MEpPSEMbIX BENUYMH Ha LUUPOBOM MHAMKATOP MOXET OCyLlecTB-
NATLCA B OOAHOM M3 TPEX PEXMMOB: CTAaTUHECKOM, LIMKIIMYECKOM VN O4HOBPEMEHHON MHAUKALWN.

B cTatuyeckom pexume Ha BEpXHEM UHAUKATOpe oTobpaXkaeTcs 3Ha4YeHWe U3MepeHHol (BblYmC-
TNIEHHOW) BENUYMHbI, HAa3HAYEeHHOW Ha BXOA kakoro-nu6o J1Y (npu BkodeHWM nutaHus Becerga J1Y1).

Ha HuxHeM nHavkaTope — 3HaveHue ycTtasku anst atoro J1Y. Mpu HaxaTnm KHOMKK o (ana H2 @)
NPOMCXOAMNT NepektoYeHne Ha HAMKaLMIO COOTBETCTBYIOLNX BENUYMH Ans apyroro J1Y.

B umKnMyeckom pexxrme cMeHa 3TUX BENMYMH NPOUCXOANUT aBTOMATUYECKU Kaxable 6 Cek.

B pexume ojHOBpeMeHHON UHAMKALMW Ha BEPXHEM MHAMKaTOpe oTobpaxaeTcs 3HaYeHVe Benu-
YWHbI, U3MEpPEeHHON Ha BXxode 1, Ha HWKHEM — BENWYMHLI, M3MEPEHHON Ha Bxoge 2. Mpu HaxaTum

PO M -
KHOMKN (,D,J'Iﬂ H2 ) NPONCXOOAUT NepeKknyeHne B CTaTU4eCKUn pexmm nHamkaunn.
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4 Mepbl 6e3onacHocTH

4.1 Mo cnocoby 3alLnTbl OT NOPAXEHUS ANEKTPUYECKUM TOKOM Npubop cooTBeTCTBYET knaccy |
no MOCT 12.2.007.0-75.

4.2 TMpun akcnnyaTaummn, TEXHUYECKOM OGCIYXWBaHWUM U NoBepke HeobXxoauMo cobrnodatb Tpe-
6oBaHus NOCT 12.3.019-80, «[lpaBmn akcnnyaTauuy 3neKTpoyCcTaHOBOK noTpebutenen» u «lpasun
oxpaHbl TpyZa Npu aKcniyaTaumy areKTpoyCcTaHOBOK NoTpebuteneins.

4.3 Ha oTKpbITbIX KOHTaKTax KneMMHuka npubopa npu aKcrnyaTaumm NPpUCYTCTBYET HanpsikeHue
BenuumnHon o 250 B, onacHoe Ansa yenoBeyeckon xusHu. Jllobble nogknoyeHns k npubopy 1 paboThbl
Nno ero TEXHUYECKOMY OBCIYXMBaHWIO MPOU3BOAUTL TOMbKO NMPU OTKIIOYEHHOM MUTaHUM npubopa u
MCMOMHUTESbHBIX MEXaHWU3MOB.

4.4 He ponyckaeTcs nonagaHue BRary Ha KOHTAKTbl BbIXOLHOIMO pa3bema M BHYTPEHHWE 3nek-
TPoanemeHThl Npubopa. 3anpelyaeTcs Mcnonb3oBaHne npubopa B arpeccuBHLIX CPpeaax C coaepxka-
HVMeM B aTMocdepe KUCHOT, Lienodven, Macen 1 T. .

4.5 [opkntoyeHne, perynupoBka 1 TexobcnyxmnBaHne npubopa AOIKHbI MPOU3BOAUTLCS TOSBKO
KBanMuUMpoBaHHbIMU CrieumanmucTamMmm, U3yumBLLIMMI HACTOSILLEE PYKOBOACTBO MO 3KCMyaTauuu.
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5 MoHTax npunbopa Ha 06 bEKTe U NOAroTOBKa K paboTe

5.1 MoHTax npubopa
5.1.1 YctaHOBKa Npu6opoB HacTeHHOro ucnonHeuunsa H

1) 3akpenuTb KpPOHLITENWH Tpemsi BMHTamn M4x20 Ha NOBepXHOCTM, NpedHas3Ha4YeHHOW Ans
ycTaHoBku npubopa (cm. MNpunoxenne A n pucyHok 5.1, a).
MpuMeyaHue - BUHTBI NS KpenneHust KpOHLWTENHA HE BXOASAT B KOMMNEKT NOCTaBKY.

2) 3auenuTb KpenexHbI yronok Ha 3agHew CTeHKe Npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHA
(pucyHok 5.1, 6)

3) [lMpwukpenuTb NpMBOpP K KPOHLWITENHY BUHTOM M4x35 13 koMnnekTa noctaBku (pucyHok 5.1, B).

Z

6) =

B)
PucyHok 5.1 MoHTax npubopa HacTeHHoro ucnonHexuus H
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5.1.2 YcTtaHOBKa NpM6opoB HacTeHHOro kpenneHusa H2:

1

2)

3)

4)

5)
7

8)

MoAroToBMTL MECTO AMNS YCTaHOBKY:

MogrotoBuTh npubop AN  BbIMOMHEHUS MOHTaxa. [na aToro HeobXoaMMO CHATb
uKcupytoLLyo nnaHky (nos.1, pucyHok 5.26) u oTcoeaMHUTb 3MEKTPOHHbIN 6rok (Mo3.2,
pYCYHOK 5.20) OT KpoHLUTEHa (Nn03.3, pUCyHOK 5.206).

3akpennTb KPOHLUTENH YeTbipbMS BWUHTAaMW Ha MOBEPXHOCTW, NpedHa3HayYeHHoN Ans
ycTaHoBKM mnpubopa. Ha KpoHLTelHe VMeeTCs BOCEMb OTBEPCTMA ABYX TUMOB: ANS
HacTeHHOro kpenneHusi (nos. 4, pucyHok 5.2B) U KpenneHust Ha CTaHOapTHbIA Kpyribiv
nogpo3eTHUK ¢ Avametpom 60 MM (no3. 5, pucyHok 5.2B). [lepen 3akpenneHuem
KPOHLUTENHA Ha CTeHe HeobXoAMMO npeaBapuUTenbHO NPOMNYCTUTL kKabenu BHELHWX cBA3en
Yyepes crieumanbHoOe oTBepCcTue Ans kabenbHoro BBoAa (Nos. 6, pucyHok 5.2B).

BcTaBuTb 3nekTpoHHbIA 6rnok npubopa B cneumanbHble nasbl (Mo3. 7, pucyHok 5.2B),
pacnoroXeHHbIe Ha KPOHLUTENHE;

BbINONHWUTL MOHTaX BHELIHWX CBs3ei. MOHTaX BHELUHVX CBSi3el BbINOMHAETCH C MOMOLLbO
pa3bemMHoOro coeguHuTens (nos.8, puMCyHOK 5.2B), pacnonOXEeHHOro Ha TbiIbHOM CTOPOHE
3neKTpoHHoro 6roka (6onee nogpo6Ho cm. n. 5.2).

3aLlenkHyTb 3NeKTPOHHbIN BI0K 1 KPOHLUTENH.

HapeTb dhukeumpytoLyto nnaHky (prcyHok 5.2r).

Mocne noakntoyeHns Bcex Heobxoanmbix CBA3er nogaTte Ha npubop nutanwe. Ha umdposom
vHOMKaTope MosBUTCS TeKylliee COCTOosiHMe npubopa.

BeecTtn B npnbop HeobxoauMble Ans BbINOHEHWNA TEXHONOMMYECKOro npoLecca napaMmeTphbl v
3agath HyXHble paboune pexumbl (cM. pasaen 7). Mpubop rotos k paboTe.
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PucyHok 5.2 - MoHTax npub6opa HaCTEHHOro ncnonHeHus H2
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5.1.3 YcTaHOBKa NpuG0OpOB LMTOBOrO UCMOSTHEHUSA

1)
2)
3)
4)

5)

MoaroToBUTL Ha LWUTE yNpaBreHUs MeCTO Ans yCTaHOBKU npubopa B cooTBeTcTBUM C Mpu-
noxexviem A.

YcTaHoBWUTE NpMOOp Ha LWMTe ynpaBneHusl, UCMOMb3ys ONS ero KpenmneHWs MOHTaXHble
3MEMEHTbI, BXOASLLME B KOMMIEKT NOCTaBKU Npubopa.

BcraButb npubop B cneuuanbHO NOArOTOBIIEHHOE OTBEPCTME HA NMLUEBOW MaHenu Luta
(cm. MpunoxeHne A n pucyHok 5.3, a).

BcTaBuTb dhukcatopbl M3 KOMMIEKTa MNOCTaBKkM B OTBEPCTUS Ha BOKOBbIX CTEHKax npubopa
(pucyHok 5.3, 6).

C ycunuem 3aBepHyTb BUHTbI M4x35 13 koMMnriekTa NoCTaBKU B OTBEPCTUSIX KaXA0ro ukca-
TOpa Tak, YTobbl NPMBOpP ObIN NAIOTHO NPWXKAT K NINLIEBOIM NaHeNu wuTta.

PucyHok 5.3 - MoHTax npubopa WUTOBOro UCNOJSTHEHUS
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5.2 MoHTaX BHeLLHUX cBA3en

5.2.1 OGwwue ykasaHus

MopgrotoBuTb kabenu gna coeanHeHus npubopa ¢ gaTymkamm, UCNONHUTENbHBIMM MEXaHU3MaMu
1 BHELUHUMUW YCTPOMUCTBAMM, a Takke C UCTOUHUKOM nutaHus 220 B 50 My, Ons obecneyeHns Hagex-
HOCTU 3NEKTPUYECKMX COEAUHEHUI peKOMeHOyeTCs MCronb3oBaTe Kabenu ¢ MeaHbIMU MHOTOMNpOBO-
TIOYHBIMU XUMamu, KOHLbI KOTOPbIX Nepea MOAKMIoYeHneM criegyeT TlaTenbHO 3a4vcTuTb U obry-
OnTb. 3a4ncTKy Xun kabenenn HeobxoaMMO BbIMOMHATL C TAKUM PaACYETOM, YTOOb! UX OrofieHHbIE KOH-
Libl MOcne NoAKtoYeHust K npubopy He BbICTynanv 3a npegens! knemmHuka. Cevenune xun kabenen He
[IOMKHO NpeBbIlaTh 1 MM2.

5.2.2 YKa3aHusi MO MOHTaXy A4Sl YMEeHbLUEHUS 3NIeKTPOMarHUTHbIX NoMex

5.2.2.1 TNpw npoknagke cuUrHanbHbIX NUHWIA, B TOM YUCIE NUHUIA «NPUBOp — OaTYMK», UX ANUHY
cnegyeT no BO3MOXHOCTW YMeHbLUATb M BbIAENSATb UX B CAMOCTOSATENbHYO Tpaccy (Mnv HECKONbKO
Tpacc), pacnonaras ee (Unu Mx) OTAENbHO OT CUIOBBLIX kabenen, a Takke oT Kabenew, cozgaroLmx
BbICOKOYACTOTHbIE U UMMNYTbCHbIE MOMEXU.

5.2.2.2 ObecneunTtb HagexHoe aKpaHWPOBaHWE CUrHanbHbIX NMUHWIA. B kayecTBe akpaHOB MOryT
ObITb MCMONb30BaHbI KaK cneuuanbHble kabenu ¢ 3KpaHUpYLLMMK OrnneTkaMu, Tak U 3a3eMreHHble
cTanbHble TpyObl Noaxoaswero avameTpa. OKpaHbl kabenew crnedyeT MOAKMOYUTL K 3a3eMeHHOMY
KOHTaKTY B LUMTE yrnpaBneHus.

Pabouuin cnait TepMmonapbl 4OMKEH ObITb 3NEKTPUYECKU U30SIMPOBAH OT BHELLHEro 06opyaoBaHusi!

5.2.2.3 lNpubop cnepyeT ycTaHaBnMBaTb B METANNMYECKOM LLKady, BHYTPY KOTOPOro He JOIHKHO
ObITb YCTAaHOBMNEHO HUKAKOro curoBoro obopyaosaHusi. Kopnyc Likadga AomKkeH BbiTb 3a3eMeH.

5.2.3 YKa3aHusi N0 MOHTaXy AN YMeHbLUEHUs NOMeX, BO3HUKaKOLWMX B NUTaloLWen cetm
5.2.3.1 MNopkntoveHne npubopa crnegyeT NpousBoauTb k ceTeBoMy dmaepy 220 B 50 Iy, He cBsi-
3aHHOMY C NUTaHMEM MOLLHOrO curosoro obopyaoBaHus. Bo BHelLHeW Leny pekoMeHayeTcst ycTaHo-
BWTb BbIKMOYaTeNb NUTaHUs, obecneunBaroLLmMii OTKIMOYEHME Npubopa OT CeTU U NnaBkue npefoxpa-
HUTEenu Ha Tok 0,5 A.
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5.2.3.2 lNpu MOHTaxe cuCTeMbI, B kKOTOpol paboTaeT npubop, crnegyeTt yuutbiBaTh NpaBuna op-
raHmsaumu apdeKTMBHOro 3aseMneHus:

—  BCe 3asemnsloLlWye NMHAN NPoKNaapiBaTh Mo cxeme “3Be3aa”, Npu 3Tom Heobxoammo obec-

NeYnTb XOPOLLNIA KOHTaKT C 3a3eMNseMbIM 3NIEMEHTOM;

—  3asemnsoLme Lenu AOMKHbI ObiTb BbINOMHEHbI Kak MOXHO 6oree ToNcTbiMy NPoBOAAMM.

5.2.3.3 PekomeHnayeTcs ycTaHaBnmBaTh PUNbTPbI CETEBbLIX MOMEX B NINHWAX MUTaHWA npubopa.

5.2.3.4 PekomeHfyeTcsi ycTaHaBnmMBaTb McKporacsiwme unbTpbl B JIMHUAX KOMMyTauuuM CuUmo-
Boro obopyfoBaHus.

[nsa s3awuTel BXogHbIX ycTponcTB TPM202 OT BNMSAHUS MPOMBILLMEHHBIX 371eKTPOMAarHUTHbIX No-
Mex NMUHUM CBA3n npubopa ¢ AaTyvMkamu criepgyeT dKpaHvMpoBaTb. B kayecTBe akpaHOB MOryT ObiTb
MCMNONb30BaHbl Kak crneupanbHble kabeny ¢ aKpaHMpYOLWUMK OnneTkaMu, Tak U 3a3eMIeHHble CTanb-
Hble TPyObl NoAxoAsLero avameTpa.

Paboune cnan Tepmonap AOMKHbI ObITb 3MEKTPUYECKU U30NMPOBaHbI ApYr OT Apyra U OT BHeELL-
Hero obopynoBaHus!

5.3 MoaknioyeHue npudopa

5.3.1 O6wme ykasaHus

5.3.1.1 MNopknioyeHne npubopa K CeTU NUTaHWS U UCTIOSTHUTENBbHBLIM YCTPONCTBAM YNpaBneHus
npon3BoAMTCA NO CxeMaMm, NpuBefeHHbIM B [punoxeHnn B, cobniogas N3noXeHHyo Huke nocneao-
BaTENbHOCTb AEUCTBUN:

1) npowu3BecTV NoAkmnoyeHe npubopa K UCNOMHUTENMbHBIM MEXaHN3MaM W BHELLUHWM YCTPOii-

CTBaM, a TaKKe K UCTOYHUKY MUTaHUS;

2)  MOAKMIOYUTL NIMHUM CBA3M «MPUBOP — AATYNKW» K AATHUKaM;

3)  MOAKMIYMTL MUHWUM CBA3M «NPUMBOP — AaTYUKK» K BXxodam npubopa.

5.3.1.2 CxeMbl NOAKMIOYEHUS AATYMKOB U UCMOMHUTENBHBIX YCTPOWCTB K NpMbopamM pasnunyHbIX
ncnonHeHu npvsedeHbl B MpunoxeHnn B. MapameTpbl NHWM coepvHeHws npubopa ¢ AaTyvKkoM
npvBeaeHsl B Tabnuue 5.1.
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Tabnuua 5.1

OnuvHa nu- | ConpoTuBrneHue
Tun gaTyMka unu curHana HUU, M, nvHuK, Om, UcnonHeHue nuHumn
He Gonee He Gonee

TepmonpeobpasoBaTenb Conpo- 100 15 TpexnpoBoaHasi, nposoda
TUBMEHNS PaBHOMN ASIMHBI N CeYeHUs

Tepmonapa TepmoaneKkTpoaHbIi kabernb

20 100 o
(KOMMNEHCaLMOHHbI)
YHUMUMPOBAHHBIN cUrHan no- 100 100 [1ByXMpoBOAHaS
CTOSIHHOTO TOKa
YHUULMPOBAHHbIV CUrHar no- 100 5 [1ByXMpoBOAHaS

CTOAHHOIO Hanps>XeHus

BHumaHue!

1) KnemMmHble coeauHuTenu npubopa, npegHasHaveHHble Ans NOAKIMOYEHUST CETU MUTaHUS U
BHELLUHEro CMIoBoro obopyAoBaHus, paccyMTaHbl HAa MakcumanbHoe HanpsikeHue 250 B. Bo nsbexa-
HWE 3NEeKTPUYECKOro Npobost Uy NepPeKpbITUS N30NALMK NOAKIOYEHME K KOHTakTam npubopa UcTou-
HUKOB HarnpsixeHusi Bbllle yKkasaHHOro 3anpeiaetcs. Hanpumep, npu paboTe B coctaBe TpexdasHoun
ceTn 380/220 B HepgonycTMO NOAKIIOYEHNE K COOTBETCTBYIOLLMM KOHTaKTam u3 rpynnbl 1 - 8 pasHbix
a3 HanpsPKEHUsI MUTaHUS.

2) Ans 3awmTtbl BXOAHbIX Lenew npubopa oT BO3MOXHOro nNpobos 3apsgamy CTaTU4ecKoro arek-
TPUYECTBA HAKOMMEHHOIO Ha NMUHUSIX CBSI3N «MpUBop — AaTuMKW» nepen NnoaKmYEHNEM K KNEMMHUKY
npubopa ux Xunbl cneayeT Ha 2 cek COEANHUTL C BUHTOM 3a3eMIIeHUs] LinTa.

5.3.2 MNopakntoyeHne BHELWHUX YCTPOWUCTB ynpaBrieHus
Llenn BbixodHbIX 31EMEHTOB, KaK KMHOYEBbIX, TaK ¥ aHanoroBbIX, UMEIOT rafibBaHN4ECKYIO N30Ms-
LMo OT cxeMbl npubopa. VcknioyeHne cocTaBnsieT BbIxod «T» ANA ynpaBneHus BHELHUM TBepao-
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TENbHbLIM perne. B aTom cnyyae ranbBaHnyeckyto nsonsumo obecrneymsaer camo perne.
5.3.2.1 NopkntoyeHune Harpysku k BY Tuna «TpaHaucTopHasi ontonapa» («K»)

TpaH3ucTopHasi onTonapa NPUMEHSIETCS!, Kak NpaBuro, AMsi yrpaBneHnsi HU3KOBOMbTHLIM 3Nek-
TPOMarHUTHbLIM UK TBEpAOTENbHBLIM pene (4o 50 B nocTtosiHHOrO TOKA).

Ha pucyHke 5.3 npuBepeHa cxema nogknodeHus ans BY1. Bo usbexaHune Bbixoga u3 CTpos
TpaH3ucTopa u3-3a 6onbLIOro Toka CaMOMHAYKUMW, napanienbsHo obMoTke pene ycTaHOBUTE AMOA
VD1, paccuuTaHHbI Ha Tok 1 A u HanpsikeHue 100 B.

4 f————o,

P1 I:::I ¥V
+U,

PucyHok 5.3

(54}

5.3.2.2 NoakntoueHune Harpysku k BY Tuna «cumucropHas ontonapa» («C»)

OnToCMMMCTOpP BKMIOYAETCH B LieMb YNpaBneHUs MOLLHOMO CUMWUCTOpPa Yepe3 OrpaHnymBaloLLun
pesuctop R1 (ans BY1 cm. pucyHok 5.4). 3HavyeHne conpoTUBIEHNs pe3ncTopa onpegensieT Benmyu-
Ha ToKa ynpaBneHus CMMMcTopa.

OnTOCMMMCTOP MOXET TakKe YNpaBnsATb Napoi BCTPEYHO-NapannenbHO BKIOYEHHbIX TUPUCTO-
poB VS1 1 VS2 (ans BY1 cMm. pucyHok 5.5). [insi npegoTtepalleHnst npo6osi TUPUCTOPOB 13-3a BbICOKO-
BOJIbTHBIX CKa4KOB HamnpsbkeHWsi B CETW K UX BbIBOAAM PEKOMeHAyeTCsi NoAKMoYaTe (punsTpyioLLyio
RC uenouky (R2C1).
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5.3.2.3 NoakntoyeHune Harpy3ku k BY tTuna «LIAM oT 4 oo 20 mA» («U»)

Ons pa6otbl LIATM ncnonb3yite BHELWHWI MCTOMHUK MUTaHWUS MOCTOSIHHOMO Toka (ans BY1 cm. pu-
CYHOK 5.6, HOMWHanbHOe 3HayveHve HanpshkeHust kotoporo Un paccunTbiBaeTcsa crneayowmmM obpasom:

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

Unwmax = Unmin +2,5B

rae  Un — HOMUHanbHOE HanpsikeHne UCTOYHUKa NuTaHus, B;
Un.min — MMHAMAnNbHO JOMYCTUMOE HaMpsXXeHne UCTOYHUKa nuTaHus, B;
Un.max — MakcMmarnbHO [OMyCTUMOE HanpshkeHne UCTOYHUKA NuTaHus, B;
Ry — conpoTtusnexue Harpysku LIAT, Om

1y=4...20 MA

PucyHok 5.6 PucyHok 5.7
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Ecnu no kakon-nnbo npuynHe HanpsxeHue MCnonb3yemMoro UCToYHuka nutaHns LIAT npeBbiwa-
eT pacyeTHoe 3HadyeHue Upvax, TO NOCNeaoBaTenbHO C HAarpy3koin creayeT BKMOUMTb OrpaHndmTesb-
HbI Pe3nCTop (CM. PUCYHOK 5.7), CONPOTUBMEHME KOTOPOTO Ry PaccumTbiBaeTCs No hopmynam:

Rorp.min < Rorp < Rorp.max ;

R - UI'I -Ul'l.max
OrP.min |
LAMN.max
R - UI'I - UI'I.m|n
OrP.max |
LAMN. max

rae Rorp— HOMMHanNbHOE 3Ha4YeHWe orpaHNYUTENBLHOro peanctopa, KOm;
Rorp.min — MUHUMaInbHO AONYCTUMOE 3HaYeHne orpaHnYnTEnLHOro pesnctopa, kOwm;
Rorp.max — MakcMmarbHO AONYCTMOE 3HaYeHVe OorpaHNYnTenbHOro pesnctopa, KOwm;
luan.mMax — MakCMManbHbIN BbIXogHOM Tok LIATT, MA.

BHumaHume! HanpsixkeHne uctoyHvka nutanmna LIAT He gormkHo npeBbiwath 36 B.

5.3.2.4 NopkntoyeHne Harpysku k BY tuna «LAI ot 0 o 10 B» («¥Y»)

[ns pa6oTel LIAM ot 0 1010 B ucnonb3yinte BHELWHW UCTOYHUK NUTaHWUS NOCTOSIHHOO Toka (ans BY1
CM. pWUCYHOK 5.8), HOMWMHanbHOEe 3HayeHWe HanpskeHus kotoporo U, HaxoguTcs B Auana3oHe ot 15
no 32 B. ConpotueneHune Harpysku Ry, nogkntodaemoint k LIAI, omkHo 6biTe He MeHee 2 KOM.

BHumaHue! HanpsixkeHne uctoyHuka nutanmna LIAT He gomkHo npeBbiwath 36 B.

5.3.2.5 NoaknioueHue Kk BY ansa ynpaBneHus tBepaoTesibHbIM perne («T»)

BbixogHon anemeHT «T» BblgaeT HanpshkeHwe oT 4 fo 6 B ana ynpasneHust BHELHWM TBEPAO-
TenbHbIM pene. Cxema NoakmnoyYeHust npMBeaeHa Ha pucyHke 5.9.

[aHHbIA TMN BLIXOAHOTO 3NeMeHTa He OCHALLLeH BHYTPEHHEN ranbBaHU4eckon usonsauunei. ane-
BaHMYeECKYl0 pa3BsA3Ky npubopa 1 NoAKMoYEeHHOro MCMOMHUTENBHOrO MexaHuama obecneyvBaeT camo
TBEpAoTenbHoOe pene. BHYTpU BbIXOOHOrO afieMeHTa YCTaHOBMEH OrpaHWYUTENbHbIVE pe3ncTop Rop
HomMuHanom 100 Om.
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+ +
Un TBepaoTensHoe

LLAM 2
0...10B IR, pene
Hno
PucyHok 5.8 PucyHok 5.9

5.3.3 MNoaknioyeHne AaTYNKOB

5.3.3.1 NoakniouyeHne TC

B npubopax TPM202 ucnonb3yeTcst TpexnpoBogHasi cxema nogknoveHust TC (Ry). K ogHomy u3
BbIBOAOB R; NogcoeanHAIOTCA ABa NPoBOAA, a TPETWI noAknoyvaeTca K Apyromy Beisogy R (cMm. pu-
cyHku B.1 1 B.2). Takasi cxema npu cobnogeHur ycrnoBuiA paBeHCTBa CONPOTUBIIEHUIA BCEX TPEX Mpo-
BO/JOB MO3BONSAET CKOMMNEHCMPOBATL WX BIIMSIHWE Ha U3MepeHne TemnepaTypbl.

TepmonpeobpasoBaTeny CONPOTUBMIEHNA MOTYT NOAKMIOYATLCA K NPMOOopY 1 MO ABYXMPOBOAHON
CXeme, HO MpW 3TOM OTCYTCTBYET KOMMEHCaLMs CONPOTUBNEHUSI COEANHUTENBbHBIX MPOBOAOB U NO3TO-
My MOXeT HabniofaaTbCs HEKOTopas 3aBMCMMOCTb NokasaHui npubopa oT konebaHui TemnepaTypbl
nposofos. Npn ncnonb3oBaHUM ABYXNPOBOAHON CXeMbl HEOOXOAMMO NP NOAroToBKe Npubopa K pa-
60Te BbINONHWUTL AENCTBUS, YkadaHHble B MpunoxeHuu I

5.3.3.2 NoakntoyeHne TepMo3rneKTpuyeckmx npeobpasosarenen (Tepmonap)

B npuGope npegycmoTpeHa cxemMa aBTOMAaTMYecKOW KOMMEeHcauuu TemnepaTtypbl CBOBOAHbIX
koHuoB TIM «xonogHoro cnasi». [JaTumk TemnepaTtypbl «XOSI04HOrO cnasi» YyCTaHOBMEH PsioM C MpuUco-
eOVHUTENbHBIM KITEMMHUKOM.

MopknioyeHne Tepmonap K NpuGopy AOSMKHO NMPOM3BOAMTLCS C MOMOLLBIO CrieumanbHbIX KOMMEH-
CaLMOHHbIX (TepMO3MEKTPOAHbIX) MPOBOAOB, M3rOTOBMEHHbIX U3 TEX € CaMblX MaTepuaroB, 4TO
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1 Tepmonapa. [onyckaeTcsi Takke UCMofb3oBaTb MPOBOAa M3 METannoB C TEPMOSNEKTPUHECKMU
XapakTepucTvKamu, KoTopble B gvanasoHe Temnepatyp oT 0 go 100 °C aHanormyHbel XxapaktepucTkam
maTepuanoB anektpogos TI1. Mpu coeanHeHUn KOMNEHCaAUMOHHBIX NpoBoaoB ¢ T u npubopom Heo6-
xoaumo cobnogaTe NonsipHOCTb (CM. pucyHkM B.1 1 B.2). [MNpu HapyLleHnn ykazaHHbIX YCNOBUA MOTyT
BO3HMWKaTb 3HAYUTENbHbIE MOTPELLHOCTM NMPY N3MEPEHUN.

Bo n3bexaHve BNnsaHWSA NoMex Ha n3mepuTernbHyto YacTb npubopa nuHuo cBsi3v npubopa c aart-
4YMKOM peKOMeHAyeTCsl aKpaHuMpoBaTb. B kauecTBe skpaHa MOXeT ObiTb UCMOMb30BaHa 3a3eMIeHHasi
cranbHas Tpyba.

BHumaHue! 3anpeluaeTcs ncnonb3oBaTh TEPMONapbl C HEU30NUPOBAHHLIM pabounmM cnaem.

5.3.3.3 MoaknioyeHne 4aTYNKOB, UMEIOWMNX BLIXOAHOW CUMTHaM TOKa UNU HanpshkeHus

CxeMbl NMOJKIMIOYEHNS 3TUX AaTYMKOB NpuBeAeHbl B [Mpunoxennn B, pucyHkn B.1 n B.2.

Mpw nogkntoveHun gaTunkoB Toka kK TPM202 Heo6XoAMMO MCNoNb30BaTh BHELLUHWUIA HArpy304HbIf
pesuctop (cM. pucyHku B.1 n B.2), yepes koTopblii ByaeT npoTekaTb TOK HOPMUPYHOLLErO nNpeobpaso-
BaTens, U NajeHue HanpskeHust Ha KoTopoM ByaeT namepsiTe npubop. Pesnctop gomkeH bbiTb npe-
UM3MOHHbIM (TMna C2-29B, C5-25 u T.n., MowHOCTbIO He MeHee 0,25 BT, conpoTvBneHnem
100 OM + 0,1 %) U BbICOKOCTaBUMbHLIM BO BpeMeHu 1 no Temnepatype (TKC He xyke 25-107° 1/ °C).
[ns nuTaHua Hopmupylowmx npeobpasoBaTteneil HeoOXoAMM [OMNOMHUTENBHbBIA UCTOYHUK MOCTOSIHHOTO
HanpsbkeHust Un. Ha pricyHke 5.10 nokasaHbl CxeMbl NOAKIOYEHUS! AATYUKOB C YHUMLIMPOBAHHBIM Bbl-
X0AHbIM curHanom ot 4 go 20 MA K npubopaM no ABYXNPOBOAHON NUHWK (AN UCMoNHeHns H2 nogknio-
YeHune npou3BoauTb K knemmam 15,14 ana Bxoga 1 n 13,12 ansa Bxoga 2). 3HaveHue HanpskeHus Uy
yKas3blBaeTCsl B TEXHWYECKUX XapaKTepucTMkax HopMUpytoLero npeobpasoBatens u, Kak npaswro, ne-
XWT B gnanasoHe ot 18 go 36 B.

Bo nsbexaHune BNnsaHNA NOMeEX Ha U3MepuUTErNbHYI0 YacTb nNpubopa nuHuo cBsA3u nNpubopa c aaT-
YMKOM pekoMeHAyeTCsi aKpaHupoBaTb. B kauecTBe akpaHa MOXeT ObITb MCNONb3oBaHa 3a3eMreHHas
cranbHas Tpyba.
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6 Jkcnnyarauus

6.1 ObLwme cBeaeHus

6.1.1 lMpwu BKOYEHUN NUTaHMS Npubopa 3acBevMBalOTCs BCe MHAMKaTOpbl Ha 2 cek. MNocne aT1o-
ro Ha BepxHeM VHAuKaTope oTobpaxaeTcs BxogHas BenuuuHa J1Y1, Ha HWKHEM uHAvKaTope 3Have-

Husa yctaBku Ansa J1Y1 . Mpu HaxaTum KHOMKK o (ana H2 E) npubop otobpaxaeT BXOAHYO Benu-
YMHY 1 3HaYeHne ycTaBku ansa J1Y2.

6.1.2 lMpu HaNM4YMM HEKOTOPbLIX HEUCTNPABHOCTEN NPUOOP BLIBOAUT HA BEPXHWUIA LIMGPPOBON MHAOU-
KaTop crnegytoLime coobLieHns:

—  Err.5- ownbka Ha BxOAE;

- Er.BY- ownbka npoueccopa;

- Er.Ad — owmbku BHYTpeHHero npeobpasoBaHus.

Bornee nogpobHoe onucaHne n cnocobbl yCTpaHeHUs1 3TUX OWNBOK, a Takke Apyrue Heucnpas-
HOCTU npviBeAeHbl B Mpunoxenun [.

Mpy BO3HWMKHOBEHMN NGO U3 yKkasaHHbIX Bbille OLWMBoK paboTa cooTBeTCTBYOWEro BY 6rnoku-
pyetcs:

— B 06bIYHOM peEXMMe NepeBoanTCs B COCTOSIHME, onpeaerneHHoe B napameTpax akr { (akr o),

—  NpV ANCTaHUMOHHOM YNPaBfEHNN COXPaHAETCA MocnefHee 3ajaHHOe Mofib3oBaTeniemM Co-

cTosiHMe.

Owwnbka Ha Bxode BO3HWMKAET NPU BbIXOAE U3MEPSIEMON BEnMYMHbI 32 AOMYCTUMbIA AManasoH
n3mepeHus (cm. Tabnuuy 2.3) unm npu Bbixode M3 CTpos Aatymka (06pbiB UNK KOPOTKOE 3aMblKaHue
TC, o6pbiB TI1, 0OpbIB UNM KOPOTKOE 3aMblKaHWe AaTyuka, OCHALLEHHOrO BbIXOAHBIM CUrHanoM Toka
oT 4 go 20 MA). B cnyyae KOpOTKOro 3amblkaHus TepMonapbl Ha MHAMKATOpe oTobpaxaeTcs Temnepa-
Typa «XOMOAHOro cnas», paBHas TemnepaTtype BbIXOAHOrO pasbema npubopa. B cnyyae obpeia unm
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3aMblkaHUsl Aatymka (UNu NMHWA CBS3W) C YHUULMPOBAHHBIM BbIXOAHBIM CUrHanom Toka ot 0 Jo
5 MA, oT 0 go 20 MA Ha MHOMKaTOpe OTODOpaXXaeTCs HWXKHAS rpaHMua Anana3oHa n3mepeHus (3Have-
Hue napameTpa cn.l {unn Cn.ld). Mocne ycTpaHeHus HeucnpaBHOCTM paGoTta npubopa asToMaTmye-
CKW BOCCTaHaBNMNBaETCS.

BHumaHue! Mpu npoBepke UCMPABHOCTM AaTuMka U fIMHWU CBSI3U HEOOXOAUMO OTKMHOUUTL Npu-
6op oT cetn nutaHusi. Bo nsbexaHue Bbixoda npubopa U3 CTPOs NPU «MNPO3BOHKE» CBS3EW UCMOSb-
3yiTe U3MepuTENbHblE YCTPOUCTBA C HaMpsbKEHUEM NUTaHUs, He npesblwatowum 4,5 B, npu Gonee
BbICOKUX HanpsXXeHNSX NMUTaHnsa 3TMX YCTPOMCTB OTKIMHOYEHNEe AaTumnka oT npmbopa obssaTenbHo.

6.1.3 B xoge paboTbl npubop ynpaBnsieT BHELUHUMU UCMONHUTENbHBIMW YCTPOMNCTBaMU B COOT-
BETCTBUM C 3aaHHbIMU pexumamu pabotsl J1Y.

6.1.4 BusyanbHbIi KOHTPONb 3a paboToW BLIXOOAHOTO YCTPOMCTBA OMepaTtop MOXET OCYLLeCcTB-
natb no ceetoamodam «K1» n «K2», pacnonoxeHHblM Ha nuueBol naHenu npubopa. B 3aBucumoctn
OT TUMa BbIXOAHOIO YCTPOWCTBa cBETOAMOAb! paboTatoT No pasHoMy.

6.1.5 [1ns BbIXOAHBIX YCTPOWCTB KIMHOYEBOro BMAa 3acBeTka CBETOAMOAA CUrHanm3upyeT o nepe-
BOAE COOTBETCTBYIOLLErO JIOMMYECKOTO YCTPOMUCTBA U CBsI3@aHHOTO C HuM BY B cocTosiHue
«BKJTKOYEHO», a noracaHue — B coctosiHue «OTKITKOYEHO».

6.1.6 Ons npubopos c BY aHanoroBoro Buaa ANUTENbHOCTb 3aCBEYEHHOIO COCTOSIHUS CBETOAW-
onoB «K1» unu «K2» Bo3pactaeT ¢ yBenuyeHnem BbIXOAHOro curHana. [Npu MyuHMMansHOM BbIXOOHOM
curHane Toka 4 MA/HanpsikeHus 0 B ceeToaunoapl «K1» 1 «K2» He 3acBeyeHbl, Npy AanbHeWLWeM yBe-
TNIMYEHUU BBIXOAHOIO CUrHana CBeTOAMOAbI HAuMHAOT MUraTe ¢ YactoTon 1 pa3 B cekyHay. [Mpu curHa-
ne 20 MA /10 B nosiBnsieTcst HenpepbiBHas 3acBeTka.

6.2 O6MeH paHHbIMM No uHTepdency RS-485

6.2.1 Ons pabotbl no uHTepgeincy RS-485 cneayeT BbINOMHUTL COOTBETCTBYHOLLNE COEANHEHMS
(cm. n. 3.2.8 1 npunoxeHue B) n 3agaTb 3Ha4YeHUss napameTpoB ceTu (CM. n. 7.2).

6.2.2 [Insa opraHusauum obmeHa AaHHbIMU B CeTU Yeped nHTepderic RS-485 Heobxogmum MacTtep
CeTun, OCHOBHas (PyHKLMA KOTOPOro — MHULMMPOBaTL OOMEH AaHHbIMKU Mexay oTnpaBuTenemM u nony-
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yaternem AaHHbix. B kauectBe MacTtepa ceTn MoxHo ucnonb3oBaTh MK ¢ nogknioyeHHbIM aganTepom
OBEH unu npubopsl ¢ uHtepdericom RS-485, morywime BeinonHATL pyHKUMn MacTtepa cetu (Hanpu-
mep, MNKwn gp.).

Mpnbop TPM202 moxeT paboTath B pexume Slave no ogHOMY M3 Tpex MpoTokorioB obmeHa
AaHHbiMu: OBEH, ModBus RTU unu ModBus ASCII.

6.2.3 Pabota c napameTpamu npuGopa no npotokony OBEH

Kaxabll napameTp MMeeT UMSs, COCTOsILLiee U3 NaTUHCKMX OykB (OO0 4YeTbipex), KoTopble MOryT
ObITb pasgeneHbl Toukamu, U HasBaHue. Hanpumep: «[dnuHa ceteBoro agpeca A.Leny, roe «dnuHa
CeTeBOro agpeca» — HassaHve, A.Len — nms.

MapameTpbl Npubopa pa3nensitoTcst Ha ABe rpynmbl: NporpaMmMmnpyemMble U onepaTuBHbIE.

6.2.3.1 MporpammupyemMble napameTpbl ONpeaensitoT HacTpoviky npubopa. Wx 3HaveHus
nornb3oBaTtenb 3agaeT nMMbo KHOMkKaMu Ha NUUEeBON naHenu npubopa, Nnbo yepes ceTeBON WHTEp-
enc ¢ noMoLLbIo Nporpammbl «KoHurypatop».

3HayeHns NporpammMmnpyeMbIX NAapaMeTPOB XPaHATCA B SHEProHe3aBUCUMOM NamAaTy npubopa m
COXPaHSIIOTCS NPU BbIKMOYEHUN NUTAHWS.

MporpammupyemMble napameTpbl MOTYT UMETb Takxe UHAEKC — Undpy, OTNMYatoLLyo napameTpbl
OOHOTUMHBIX 3NeMeHToB. Hanpumep, napameTp «Tun gatyvka» umeeT ums in.t. MapameTp in.t ans
Bxoga 1 umeet nHgekc 0, napameTp in.t ans Bxoga 2 — uHaekc 1. NHaekc nepepgaeTtcs BMecTe CO
3Ha4yeHVeM napametpa.

6.2.3.2 OnepaTuBHbIe NapaMeTpbl — 3TO AaHHbIE, KOTOpPble NPUBOP NonyyaeT UnNu NepegaéT no
cetn RS-485. OnepaTnBHblE NapameTpbl OTPaXKAIOT TEKyLLIEe COCTOSAHME CUCTEMBI.

OnepaTuBHblE NapameTpbl MHOEKCUPYHTCA Yepe3 ceTeBon agpec. Hanpumep, TPM202 umeet
OBa Bxofa. [Insa cunTbiBaHUSA M3MEPSIEMOro 3HaveHus ¢ Bxoga 1 cnegyeTt npounTaTth 3Ha4YeHne napa-
mMeTpa PV c ceTeBbIM agpecoM, 3agaHHbIM B napameTpe Addr, Ans cUMTbIBAHUSI U3MEPSIEMOrO 3HaYe-
HUSA ¢ BXoAa 2 — ¢ ceTeBbIM agpecom Addr +1.

6.2.3.3 C onucaHnem ceTeBoro npoTtokona npnbopos MO OBEH no RS-485 MOXHO 03HakoMUTb-
cs Ha cauTe http://www.owen.ru. Tam xxe MOXHO 6ecnnaTtHo ckadaTb nporpammy-koHdurypaTtop, OPC-
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cepBep, Apaiiep Ans pabotbl co SCADA-cuctemort TRACE MODE; 6ubnuoteku WIN DLL.

MonHbI NepeveHb NapameTpoB Npubopa U KOMaHA npvBedeH B AOKyMeHTe «KpaTkas MHCTPyK-
umsa no pabote ¢ TPM202 no uHtepdericy RS-485».

6.2.4 Pabota c napameTpamMu npubopa no npotokony ModBus

ModBus — oTKpbITbIN CETEBOW NPOTOKOS, padpaboTaHHbIi hupmort Modicon. C onvcaHnem npo-
TOKOMa MOXHO O3HaKoMuUTCH Ha caniTte www.modbus-ida.org.

6.2.4.1 lpwn paboTe no npotokony ModBus BO3MOXHO BbINOSHEHNE (DYHKLWIA, NEPEYNCTIEHHBIX B Tab-
nvue 6.1.

MepeyeHb perMcTpoB onepaTuBHbLIX NapameTpoB npubopa npeactasneH B Tabnuue 6.2.

Peructp STAT - peructp ctatyca, KOTOPbI NOKa3biBaET TEKYyLLlEe COCTOsIHUE Npubopa, Hanpumep
— Hanm4ue ownobKM Ha Bxoae, cpabaTtbiBaHue BY, Tekylwimin pexvm ynpasneHus (aBToMaTu4eckuii unm
OVCTaHUMOHHBIN).

MonHbIi nepeveHb pernctpoB ModBus, onvcaHne 6uto STAT 1 TMNOB AaHHbLIX NPUBEAEH B [0-
KymeHTe «KpaTkast nHcTpykuusi no pabote ¢ TPM202 no uHtepdericy RS-485».

Ta6nuua 6.1 — MNepeyveHb nopaepxuBaembix pyHkuui Modbus

DyHKUMNA

(hex) DOenctBne MpumeyaHue

MonyyeHve TekyLlero 3Ha4eHNUsi OQHOTo

03
NN HECKOMNbKMX PEerncTpoB

YcraHaBnmBaeTcs orpaHu4eHne Ha 3anucb
TONbKO OOHOrO perncTpa

MopnpepxuBaetcs Tonbko kog 00 — BepHyTb
3anpoc, KOTOpbI UCMONb3YeTcs AN NPOBEepPKU
coeanHeHns mexay Master n Slave

10  |3anucb 3HaYeHW B HECKOMBKO PEerncTpoB

OwnarHocTuka. MonyyeHne gaHHbIX

08
O COCTOSIHWM MUHWW CBSA3W.
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Tabnuua 6.2 — NepeyveHb onepaTMBHbIX NapameTpoB (Modbus)

MapameTp
Wmsi OBEH HasHauenue Apnpec Modbus (hex) Tuvn paHHbIX
0x0000 binary
STAT Peructp cratyca -
0x 1008 binary
0x0001 Signed Int16
PV1 M3mepeHHasn BennunHa Ha Bxoge 1
0x1009; 0x100A Float32
0x0002 Signed Int16
PV2 M3mepeHHasn BenuunHa Ha Bxoge 2
0x100B; 0x100C Float32
0x0005 Signed Int16
SP1 YcTraBka perynsitopa 1
0x1011; 0x1012 Float32
0x0006 Signed Int16
SP2 YcraBka perynsitopa 2
0x1013; 0x1014 Float32
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7 MporpammupoBaHue

7.1 O6wme cBegeHns

7.1.1 Mocne nepBOro BKIOYEHUS U onpoboBaHus npubopa HeobXOAMMO OTKMYUTL MUTaHWE
UCNOMHUTENbHBIX YCTPOICTB, NOCIE Yero 3a4aTh HyXHble 3Ha4YeHWs MporpaMmypyeMbIM napameTpam.

Mporpammumpyemble NnapameTpbl 3a4aloTcs Nonb3oBaTenem npu NPOrpaMMUpPOBaHNUN U COXPaHsi-
OTCS NPY OTKIMHOYEHWUWN NUTAHUSI B SHEPrOHE3aBUCUMON NaMsATH.

7.1.2 OcHoBHble napameTpbl npu6opa TPM202 o6beauHeHsl B 5 rpynn LuaP, Adu, Lucn, Luali n
LaAn, cocTaensiowme mMeHio npubopa (PUCyHOK 7.1).

Napametpsi IMapametpsl Hactpoiika BxofoB Hactpoiika perynuposanus MapameTpsl 06MeHa
PerynMpoBaHns MHAMKALMK npubopa W peruecTpaumm no RS-485

- - ~ - - Ay —
S | LNEnL AEnl! AEnll nEnl nEnl
LuaP Adu |p] ~lLucn JLuwol | |Lann

de 5P Lnk { SL.L i

>
>

«
i
«]

3/im

r'l'_-’l.u Sr'_‘FH: E__L - ."5,99
J30 4>3r: *>30 ‘>3c
I L 1 L 1 L | L 1
PucyHok 7.1
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[MonHbIN CcNUCOK NporpaMMmpyembix napameTpoB npueeaeH B MpunoxexHun b.

Mpu BKMIOYEHUWN NUTAHWUS HA LMEPOBOM MHAMKATOPE BUAHLI NapameTpbl rpynnbl LuaP.

B rpynne LuaP HaxoasdTca napaMeTpbl yCTaBKW NOTMYECKUX YCTPONCTB.

B rpynne Adu HaxoasTcs napaMeTpbl HACTPONKM UHAUKALMN.

B rpynne Lucn HaxoasaTcs napaMeTpbl HACTPOKL BXOA0B npuopa.

B rpynne Lualf HaxoaaTcs napameTpbl HACTPOIKKM (PerynpoBaHne 1 perucTpupoBaHue).

MapameTpbl HAaCTPOKkM MHTepdeica RS-485 pacnonoxeHsl B rpynne Lann.

2
7.1.3 Nepexog Mexay 3aronoBkamu rpynn MEHI0 OCYLLIECTBSIETCA KHOMKaMU (ana H2 E) (x
N — o

cneayouiemy) m E (ans H2 C) (k npeablayLemy). MNMepexoa k NnepBoMy nNapameTpy Kaxaon rpyn-
Mbl OCYLLECTBSIETCS KPATKMM HaXaTieM KHOMKM L

o (ans H2 [E) (~1 cek), a Bola_igaT B 3aronoBoK

nPar.
rpynnbl (M3 moboro napameTpa rpynmnbl) — ANUTENbHBIM (~3 CEK) HaXaTUeM KHOMKK (ana H2 E).
BHumanue! HoBoe 3HauyeHne napameTpa 3anucbiBaeTcsl B NamsTb, U npubop HauuHaeT pabo-

(w
TaTb C HOBbIMM 3HAYEHVUSMU TOJSIbKO MOCMEe KPaTKOBPEMEHHOrO HaXaTusi KHOMKW (ans H2 )
(T.e. Npu nepexoe k cregyowemy napameTpy).

[ns Bxoaa B cneumanbHble pexuMbl paboTbl nprbopa Ncnonb3ytoTcsl KOMOMHALMKM KHOMOK:

+ + Ig (ans H2 E + E + E) — AN nepexoa K yCTaHOBKE KOAOB AOCTyna, Ha

MHOMKaTOpE Mofy4YaeM M3o6paxeHue:
PRSS
n

u

Y — -
+ (onsa H2 E + C) — Onsi oToBpaxeHns 1 peaakTMpoBaHusi ApobHONM YacTu 3Have-
HWS NpOrpaMMMpyemoro napameTpa;
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IE + Ig (ana H2 E + E) — [iNs1 BO3BpaTa B PEXUM OTOOPpaKeHNs 1 peaakTMpoBaHuWs Lenon
YacTW 3Ha4YeHns NporpamMMMpyemMoro napameTpa.

Mpnbop MoxeT aBTOMaTUYECKM NMepexoauTb OT MPOrpaMMMPOBaHUS K MHAWKALMKU M3MepsieMblX
BENWYMH Yepe3 BpeMsi, yCTaHoBrneHHoe B napametpe rESE. MNpu ycTtaHoBKe 3HaueHus napameTpa

rESE paBHbIM oF F BO3BpaT K MHAMKALMM W3MEPSIEMON BEMUYMHBLI MPOU3BOAWTCH Yepe3 MEeHIo npo-
rpaMMmpoBaHus (CM. M. 6).

7.2 YcTaHOBKa napamMmeTpoB BXoAaoB npuGopa
M3ameputenbHble Bxoabl Npubopa onucaHsl B n. 3.2.2.

[ina nepexoga k MeHio LuaP crnegyeT HaxaTb KHOMKY IE (ana H2 @) W yaepXuBaTb He MeHee
6 cek.

7.2.1 Koa Tvna gatumka

3apatb 3HadeHust napameTpoB cn.k { n Cn.kZ B COOTBETCTBUM C UCMOMb3yeMbIMU TUNAMK OaTyi-
KOB.

Koabl Tepmonpeobpa3oBaTeneii CONPOTMBMEHUS HAYMHAKOTCA C NAaTUHCKOW CTPOYHON OyKBbI I
(resistor — conpoTuBneHne), nocne KOTOpPon CTOUT 3HaveHue o. [ina gatymkos ¢ Ry = 100 OM B koge
nocrie 6yksbl ~ CTOUT Touka. Hanpumep, kop 385 cooTBeTcTBYeT AaTumky Pt 100 ¢ =0,00385 °C ™.
MNepen HaumeHoBaHWeM rpaayuposku — Tupe (-2 { cootsetctayeT TCI ¢ Ry = 46).

Koabl Tepmonap HauMHaloTCst C MpOonucHOM naTtuHekoin Gykebl £ (SAC), nocrne KOToOpon CToOMT
o6o3HaveHne HCX TM. Hanpumep, E_RZ cootsetctayet TIN TBP(A-2).

Kofbl OaTuMKOB C BbIXOAHBLIM CUrHanoM TOKa M HanpshkeHWsi HaumHawTtces ¢ Gyke ¢ (Tok) u U
(HanpsKeHne), COOTBETCTBEHHO, MOCMe KOTOPbIX yKa3aHbl rpaHuLbl Auana3oHa BbIXOAHOMO curHana.
Hanpumep, cI_5 cooTBeTCTBYET AaTUMKY C BbIXOAHBIM CUrHANOM MOCTOSIHHOrO Toka oT 0 4o 5 MA.
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7.2.2 YctaHOBKa TOYHOCTM BbiBOAa TemnepaTypbl

Mpn ncnonb3oBaHUM AaTYMKOB TEPMOCOMPOTMBIIEHNS UIN TEPMONAap BO3MOXHO YCTaHOBUTb Xe-
naemMyto TOYHOCTb OTOBPaXKeHUs1 U3BMEPEHHOW TemMnepaTypbl Ha UHAMKaTOpe.

[ns atoro Heobxoammo 3anaTh napametpbl dPE I, dPEC.

Mpumeyanume - Mpn MCNonNb3oBaHNM AATHUKOB C CUrHANOM TOKa UMW HaNPsbKeHWs 3Th napamMer-
pbl ANS NPOrPaMMMUPOBAHNA HEAOCTYMHbI.

Mpu paboTte ¢ Temnepatypamu Bbilwe 1000 °C pekomeHOyeTCs yCTaHaBNMBaTb 3HAYeHWe napa-
MeTpoB pasHoe 0. MNpu paboTe ¢ TemnepaTypamu Hxe 1000 °C pekoMmeHayeTcs ycTaHaBnMBaTb 3Ha-
YeHue napameTpoB paBHoe 1 (0ToOpaxeHne TemnepaTypbl Ha uHAUKaTope ¢ TouHocTbo Ao 0,1 °C).

BHumanme! Mpu BblumcneHnn pasHoctn AT = (T — T,) npu pasnuyHbix sHadenuax dPE { v dPE2,
3HadeHne AT oToBpaxaeTcsa C TOYHOCTbLIO, onpeaeneHHoit B napameTpe dPE /.

7.2.3 YcTaHOBKa AMana3oHa u3MepeHus

YcTaHoOBKa AnanasoHa namepeHust onncana B n. 3.2.2.1.

Mpy Mcnonb3oBaHMM JATYMKOB C YHUULMPOBAHHBLIM BbIXOAHBIM CUFHANoOM TOKa UMK Hanpshxe-
HMS HEOBXOAUMO MPOBECTU HACTPOUKY Anana3oHa U3MEPEHUs], 3a4aB 3Ha4YeHWs NapaMeTpoB:

- dP {(dP2) — nonoxeHvie 0ecAaTUYHON TOYKM;

- nl I(Cnld) — HwkHAA rpaHnua amanasoHa uamepeHus Bxoaa 1 (exopa 2);

- {nHI({nHP) — BepxHss rpaHnua AManasoHa usmepeHust Bxoda 1 (exoda 2).

MapameTp «HWXKHSAA rpaHMUa Anana3oHa M3MepeHUs» onpenensieT, Kakoe 3HavyeHue nsmepse-
MOV BenuuuHbl ByaeT BbIBOOUTLCS Ha WMHAMKATOP MPYW MUHMMAanbHOM YPOBHE CWUrHamna c garyuka
(Hanpumep, 4 MA ans gatymka ¢ BbIXOOHbIM CUTHaNoM Toka ot 4 oo 20 mA).

MapameTp «BepxHSAA rpaHuLa Auanas3oHa U3MepeHus» onpeaensieT, Kakoe 3HayeHvue nsmepse-
MOV BenUYMHbl OyaeT BbIBOAUTLCS Ha MHAMKATOP MpYU MakCUMarbHOM YPOBHE CUrHama c garvuka
(Hanpumep, 20 MA NS gatyvka € BbIXOAHbIM CUrHamnom Toka oT 4 go 20 MA nnm 1 B gnsa gatyvka ¢
BbIXOAHBIM CUrHanomM Hanpsixenus ot 0 o 1 B).
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Buumanue! MNpu ycraHoske sHavenunin ca.l { (cnld) > CnH | (Cn.HE) HeoBxoanmo 3apaTh HoBble
3HaveHus napametpam SL.L (SL.LZS), SLHISLHD) (cm. n. 7.4.2) n AL ! (RaLd), RaH ! (RAnHS)
(cm. n. 7.5.2).

[MapameTp «MNonoxeHne A4eCATUYHOM TOUKU» onpedensieT KONMYecTBO 3HAKOB Nocrne 3ansTou, Ko-
Topoe ByaeT BbIBOAWUTLCS HA MHAMKATOP.

Mpumeuanume. MNMpu ncnonbsoBaHum gatumkoB TC mnnu Tl 3TM napameTpbl AnNst NporpaMmmmnpoBa-
HUSI HE JOCTYIHBI.

3HaueHve napametpa dP BnusieT Ha 0TOGPakeHUe U3MEPEHHOW BEMUYMHBI U OCTarbHbIX napa-
METPOB, UMEILLMX T€ e €ANHULbI UBMEPEHUS], YTO U U3MEPsiEMasi BENUYUHA.

[ns nonyyeHusi 6onee BbICOKOWN paspeLuatoLLet CnocobHOCTM criefyeT ycTaHaBnmBaTth 6onbluee
3HayeHne dP. Hanpumep, NS WCNONb3oBaHWS [aTyMka [OaBReHWs C  Auanas3oHom ot 0
0o 15 atmMocdep M BbIXOAHbIM curHanom Toka ot 0 Ao 20 MA Haunydwme pesynbTaTbl MOryT 6biTb
nony4eHbl crieayolmumm 3HadeHmamu napametpos cnl = 0w CnH= EB00npn dP = 2.

7.2.4 KoppeKkuus nameputenbHOW XapaKkTepucTUKU

Koppekuusi usmepeHuit, ocyliectensiemasi npubopom, onucana B n. 3.2.2.3.

3apaTb napameTpbl SH — caBur uameputensbHoM xapakTepucTuku, i — HaknoH nameputensbHoOm
XapaKTepuUCTUKN.

BHumaHue!

1) Heo6x0AMMOCTb YCTaHOBKM KOPPEKLMW U3MEPEHUS BbISIBNSETCS Nocne NpoBeAeHUst NoBEpKU
ncnonb3yemblx fatyvka u npubopa.

2) Mpw nogkrtoyeHnn TepMorpeobpasoBaTersi CONpPOTUBIEHNS MO ABYXMPOBOAHOM NWHUM Napa-
meTp 5H sapaBsatb o6sizatensHo. OnpeaeneHue 3HauyeHust napameTpa SH npoussoanTcs no Metoauke,
npvBeaeHHon B Mpunoxenum I,
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7.3 YcTtaHoOBKa napameTpoB uudpoBoro punbTtpa

[MapameTpbl undpoBoro unsTpa onucaHbl B n. 3.2.2.4.

7.3.1 YcTaHoBUTb napaMeTpbl umdposoro dpunbtpa: Fh — nonocy dunbtpa u Cnf — NOCTOAHHYO
BPEMeHU punbTpa.

7.3.2 3HaueHve CnF gonyckaeTcs ycTaHaBnuBaTh B AvanasoHe oT 1 go 999 cek, npu cnF = aFF
pUNbTPaLMS METOAOM SKCMOHEHLMANBHOTO CTMaXUBaHWs OTCYTCTBYET.

3HayeHne nomnockl unbTpa ycTaHaBnuBaeTcs B AnanasoHe ot 0 go 9999 °C/cek. Mpu Fh =0
«UNbTpaUVst eAUHNYHBIX MOMEX» OTCYTCTBYET.

7.4 YcTaHOBKa NapaMeTpoB npoLlecca perynmpoBaHus

7.4.1 3apartb 3HaveHus yctasok 5P fun 5P2.
7.4.2 [InanasoH 3afjaHus ycTaBok orpaHuumsaetcst napametpamum SL.L {(5L.L2) v SL.H ! (SL.HD),
HDKHUMU 1 BEPXHUMU FPaHNLIaM1 AMana3oHa 3afaHns YCTaBoK COOTBETCTBEHHO.

Mapametp SL.L. SL.H MOryT npuHuMaTh 3HaYeHWst OT HWXHER [0 BEpXHel rpaHuubl AuanasoHa
U3MepeHst A1 UCTONb3YeMOro AaTymka.

MpumeuaHue - [ins TepMonap, y KOTOPbIX BEPXHSAS rpaHuLa avanasoHa U3MepeHnsi npesbillaeT
1000 °C, napametpsl 5P, SL.L, SL.H, An.L, Rn.H moryT nmeTb 3HaveHus Gonee 1000 °C. B aTom criyqae
3TN 3HAYEHUS BLIBOASATCA Ha HWKHUA MHAMKaTOp 6e3 MriaaLiero paspsaa, Ha uHaukatope otobpaxa-
eTcsl Luernoe 3HayeHve ¢ 3acBEeYEeHHOM ToUKon B nocnedHem paspsige [ {00 0. ). Touka o3HavaeT, yto
YUCNO MMEET APOBHYIO YacTb.

0na oTobpaxeHus M peaakTUpoBaHUS AECATbIX AOnen HeoBGXOAMMO OOHOBPEMEHHO HaxaTb

A

por,
KHOMKU I: +

o
M3meHeHWe fecsTbix AOMen ocyLlecTBnsieTcst 006bIYHbIM 06pa3oM — KHOMKaMm ’Z (ans H2 E)
NYA _
mnm E (ana H2 C).

(ana H2 E + E), rnocrie Yyero Ha uHaukartope otobpasuresa [- - - . 7.
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- NPOr. \/
[ns Bo3BpaTa K Lenow 4actv Heo6XxoaAMMO OOHOBPEMEHHO HaxaTb KHOMKM I: + E (ans H2
M +E).

7.5 YcraHoBKa napameTpoB BY npubopa

Pa6ota BY npubopa onucaHa B n. 3.2.

Ha BY npubopa noctynaloT curHanbl ¢ IOrM4eckux yCTponcTB. Jlormiyeckoe yCTPOMCTBO NO3BONS-
eT perynupoBaTb U PerucTpuMpoBaTh OOHY M3 BXOAHbLIX BEMUYMH, ONpeaensieMbix 3HauyeHuem napa-
meTpos: cLU { ana NY1; CLUZ pna Ny 2.

Ecnu BY aHanorosoro Tuna, To napametp dAL ! (dALS) onpenensieT pexum ero paboTbi:

- o - M-perynsitop;

- Pu—peructparop.

7.5.1 HacTtponka lN-perynatopa

Pa6ota npubopa B pexume lM-perynsitopa onvcaHa B n. 3.2.5.1.

3apaTb cnocob ynpasneHus ana LIAML (LAM2), yctaHoBuB 3HadeHus napamertpos LEL {(LELCD).

3apatb nomocy nponopuvoHansHocTn ana LIAM1(LIAM2), ycTtaHOBMB 3HayeHUs napameTpoB
oP (GPP).

BHumaHue! [Ina kaxagoro AaTyvka npubop XpaHUT CBOE 3Ha4YeHWe Mosiockl NPONopLMoHanbHO-
ctv M-perynsitopa, No3ToMy MNpu U3MEHEHUM TUNa AaTymka Ha Bxode JTY B HEKOTOPbIX cryyasix Heob-
XOAMMO BHOBb YCTaHOBMUTL 3HaYeHus napameTpos uP { (uPC).

7.5.2 HacTtporika guana3oHa perucTpauum

Pa6oTa npubopa B pexxume peructparopa onvcana B n. 3.2.5.2.

Mpu ncnonb3oBaHuK aHanorosoro BY kak peructparopa (napametp dAL { (dALZ)=Pu) Heobxoau-
MO onpefenuTb AnanasoH paboTel BY nytem yctaHOBKM napaMeTpoB:

—  Anl ! (An.L2) — HWXHAA rpaHvLa AnanasoHa perncTpaumm;
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- AnH ! {RnHZ) — BepxHsas rpaHnLa AManasoHa peructpaumm.

MpumeyaHue - Ecnu BY paboTtaeT B pexume [1-perynsatopa, 9T napameTpbl HE NOSIBSIOTCS.

[uanasoH peructpauuv Bceraa 3agaeTtcs B eAMHWLAX U3MEePEHUst BXOAHON BenuuuHbl. [ns aar-
YMKOB TEMMepaTypbl AUanasoH ycTaHoBku 3HadeHuii napameTpos Anl ! (An.L2) u AnH { (An.H2) onpe-
AenseTcs AvanasoHom nsmeperus ona HCX gaHHoro gaTtumka (cMm. Tabnuuy 1). [na gaTt4mkoBs C cur-
Hanom NoCTOSIHHOTO TOKA MK HaNPsXKeHUs AnanasoH yCTaHoBKM 3HaveHuin napameTpos Anl { (An.L2)
n AnH! (An.HP) onpepensietca ycTaHoOBMEHHbIMU 3HadYeHusaMU napametpos cnl { (cnld) n cnH !
(cn.HD).

Mpy peructpauun pasHoctn AT=(T—T (CLU{ (CLUP)=dPu) napametpel Anl { (Anld) n AnH!
(Rn.HZ) npyHMMAalOT MKCUPOBaHHbBIN AManasoH:

- 0T -1999 go 30000 npu dP ! (dP2)=0;

- 07-199.9 no 3000.0 npu dP ! (dP2)=1;

- 07 -19.99 go 300.00 npu dP { (dP2)=2;

- 07-1.999 no 30.000 npu dP ! (dP2)=3.

MpumeyvaHue - [inNs npocMOTpa U peaakTUpOBaHUA MMafLMX paspsaoB 3HaYeHUs napameTpa
o ~ —
nenonb3ynTe KOMOMHaLMK KHOMOK IE + ’Z IE +|§ (ana H2 [E + E " [E + [:).

7.5.3 HacTtporika napameTpoB KNno4eBOro Bbixoaa

Pab6oTta npnbopos ¢ kno4eBbIMK Bbixodamu onucaHa B . 3.2.4.

7.5.3.1 3apatb TN norvku paboTbl komnapatopa 1(2), ycTaHOBMB HEOGXOAUMbIE 3HAYEHUS Na-
pametpos LaP [ (LAP2).

7.5.3.2 B cny4yae HeobxoauMOCTV 3afaTb 3a4epXKKU BKITHOYEHWUS U BbIKMIOYEHUS] KOMNapaTopoB
1(2) napameTpsl dan { (dand) v daoF {(daF2), cootBeTcTBEHHO.

7.5.3.3 3apatb MUMHMMarnbHOe BpeMs yaepxaHus KomnapaTtopa 1(2) BO BKIOYEHHOM U BbIKIHO-
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YeHHOM cocTosiHusX Ean {(Eand) v kaF {(EaFD).

7.6 3awmra ot HeCaHKUMOHUPOBAHHOIo AoocTtyna

[ns 3awmTbl OT HexenaTenbHbIX U3MEHEHNN nporpaMmMupyemMbiX napamMeTpoB CYLLECTBYHOT TpU

napameTpa cekpetHocTn aRPE, YtPE n EdPE ocywectensowmx no cxeme «MN» sawmty nporpammu-
pyeMbIx napaMeTpos.

[ocTyn kK 3TMM napameTpam ocCyLLecTBsieTca Yepes kog goctyna PASS = 0.

MpumeyaHue. HesaBncumo oT 3HadeHun napameTpos afPE u YEPE napametpsl npuGopa moryT
ObITb M3MEHEHbI C MOMOLLbIO YNPaBSOLLErO YCTPOUCTBA B ceTu RS-485 (komnbioTepa).

7.6.1 3awmTa napameTpoB OT NPOCMOTpa

Monb3oBaTenb MOXET 3anpeTuTb NPOCMOTP NapamMeTpoB C NIMLIEBON NaHenu, T.e. napameTpbl He No-
ABNAOTCA Ha MHAMKaTope. 3anpeT NpocMoTpa OMNpeaerneHHbIX NPOrpaMmMMpyeMbIX NapamMeTpoB UMK UX
rpynn ycTaHaBnMBaeTCA 3aAaHMeM COOTBETCTBYIOLLErO 3HaYeHns napameTpa aAPE, cM. Mpunoxexve b.

7.6.2 3awwmTa napameTpoB OT U3MEHEHUWN

B napameTpe YEPE ycTaHaBnvBaeTcs 3anpeT 3anncy 3HaYeHuii NporpaMmMmnpyembix napameTpos.
Mpy 3TOM UMeeTCs BO3MOXHOCTb MPOCMOTPA paHee yCTaHOBIEHHbIX 3Ha4YEHWIA.

7.6.3 3awmTa oTAenbHbIX NapamMeTpoB OT NPOCMOTPa U U3MEeHEeHUM

Kaxpgbin napameTp npubopa TPM202 nmeeTt aTpnbyT M3MEHSIEMOCTH, yCTaHOBKa KOTOPOro npo-

M3BOAMTCS C KOMMboTepa Yepe3 uHtepdeic RS-485. ATpubyT U3MEHSIEMOCTU MOXET NpUHUMaThL ABa
3HaYeHUs: U3MEHSEMbIN 1 HEU3MEHSEMbIN.

MapameTp EJPE, Haxooawwiics B rpynne SEL-, ynpaBnsieT BO3MOXHOCTLIO MPOCMOTPa U U3MeHe-
HUsI NapaMeTPOB C y4ETOM YCTaHOBMEHHbIX MoMb3oBaTeniemM atpubyTos.

Mpu yctaHoeke EJPE B 3HaYeHW on BCe napameTpsbl, B KOTOPbLIX aTpUByT M3MEHAEMOCTH MPUHU-
MaeT 3HauYeHne HeU3MEHSIEMbIN, CTAHOBSATCS HEBUAMMBIMU.

Mpu yctaHoske EJPE B 3HadyeHne oFF Bce napameTpbl, HE3aBUCKMO OT 3HaueHust aTpubyTa n3-
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MEHAEMOCTH, 6y,D,yT BUOVUMbBIMUA.
Ecnn B rpynne Bce napameTpbl HEBUAUMbI, TO BCA rpynna CTaHOBUTCA HEBUAUMON.

7.7 Hactponka o6mMmeHa AaHHbIMU Yepe3 nHTtepdgenc RS-485

HacTtpoiika o6MeHa AaHHLIMU OCYLLLECTBSIETCA napameTpamu rpynnsl Lann:
-~ Prak - npotokon o6meHa pganHbiMu (OBEH, ModBus-RTU, ModBus-ASCII);

- BPS - ckopocTb o6MeHa B ceTu; AonycTuMble 3HadeHusi — 2400, 4800, 9600, 14400 19200,
28800, 38400, 57600, 115200 6uT/c;

—  RAddr — 6a3oBbiii agpec npubopa, AManasoH 3HaueHui
- 0...255 npu Prot =a“%n n ALER = 8;
- 0...2047 npu Prot =a%n v ALER =11;
- 1...247 npu Prot = arklf vnn AASL.
- ALen— gnuHa ceteBoro agpeca (8 unm 11 6ur);
- r5dl - 3apepxka oTBeTa npubopa no RS-485 (1-45 mc).

Mpnbop TPM202 nmeeT Takke criegyrowne pukcmpoBaHHble napameTpbl obMeHa, He oTobpaxa-
emble Ha nHavkaTope (cM. Tabnuuy 6.2).

Ta6bnuua 6.2
MpoTokon
Mapametp Wms OBEH ModBus RTU | ModBus ASCII
Konuyecteo cton-out ChCt 1 2 2
[nuHa crnoBa AaHHbIX LEn 8 out 8 but 7 but
KoHTponb YeTHOCTH PreY Het Het HeT

BHumaHue! HoBble 3HayeHns napameTposB obMeHa BCTynatoT B CUNY TOMbKO Mocne nepesanycka
npubopa (nocne CHATUSI 1 3aTeM nogayu nNUTaHns) unu nepesanycka no RS-485.

61



MuHMManbHbIA Nepuod onpoca napameTpoB no npotokony OBEH ansi npu6opos ¢
BY aHanorosoro tTuna gomxeH 6biTb He MeHee 0,5 cekyHAabI.

7.8 YcTaHOBKa napameTpoB ANCTaHUMOHHOIO yrnpaBrieHUs pery-

JNIATOPOM
DYHKUMSA AMCTAHLMOHHOIO YNpaBneHust perynatopom onucaxa B n. 3.2.6.
[nsa ocywecTBneHns ynpaBneHus perynatopom yepes uHtepdenc RS-485 B npubope mumetotcs
[OBa onepaTuBHbIX NapameTpa:
- r-L—nepeBof KaHana Ha BHellHee ynpaBrieHne MOLLHOCTbIO; OOMYCTUMbIE 3HAYEeHUS:
0 — 0BbIYHbIV pexuM (ynpaBrieHne oT perynsTopa),
1 — ynpasnetue ot K no ceTw,
—  r.out — BbIXOQHOW CUrHan perynsitopa; AOonyCTUMble 3HaYeHUS:
0 11— ana AByXnO3ULMOHHOIO perynsropa,
o1 0.0 po 1.0 — gng M-perynsartopa.
Mpu KaxaoM BKIoYeHUM npubopa v ero nepesarnycke rno ceti napameTtp r-L aBToMaTU4ecku
UHULMMpYeTCs 3HadeHvem [,
MpumeyaHue - NapameTpbl 4OCTYMNHBI NONb30BaTENIO TONLKO Yepe3 MHTepdenc RS-485.

7.9 BoccTtaHoBneHue 3aBOACKUX YCTaHOBOK

B npubope nmeeTcs pyHKUMS BOCCTAHOBMEHNS 3HAYEHWUI NapameTpoB, YCTAaHOBMEHHbIX HA 3a-
Bopae-usrotoutene (cm. MNpunoxeHne b, rpada «3aBofckasi ycTaHOBKa»). [Ns 3Toro — OTKMOYUTb

A,
npubop OT CeTM KaKk MMHUMYM Ha 1 MVH, 1 OQHOBPEMEHHO yAEepXXnBasi KHOMKW " , BKIMIOYUTb
nutaHne npubopa. Mpu NosBNeHUN Ha BEpXHEM UHAUKaTope [- - - -] OTAYCTUTb KHOMKW. 3aBoackue
YCTaHOBKM BOCCT@HOBIIEHbI.
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8 TexHuyeckoe obcnyxumBaHue

8.1 O6cnyxuaHne TPM201 npum akcnnyaTauum cCoOCTOUT U3 TEXHUYECKOrO OCMOTpa npubopa.

Mpy BbINOMHEHNM paboT Mo TEXHUYECKOMy 06CnyXuBaHuO Npnbopa cobnoaate Mepbl besonac-
HOCTU, U3NOXEHHbIE B pa3aene 4.

8.2 TexHuyecknin ocMOTp npubopa [AOMKEH NPOBOAUTLCS HE pexe OOHOro pasa B LUeCTb Mecs-
LiEB 1 BKIOYATb B CEOS1 BLIMOMHEHNE CINEAYHOLLMX OnepaLimi:

—  o4yucTKa Koprnyca npubopa, a Takke ero KNneMMHVKOB OT MbInK, FPA3U U MOCTOPOHHUX Npea-

METOB;

—  MpoBepKa kayecTBa KpenrneHus npubopa K WuUTY ynpaBneHus;

—  MpoBepKa HafeXHOCTN MOAKIYEHNS BHELLHUX CBSI3EMN K KNEMMHUKaM.

OGHapyXeHHble NPV OCMOTPE HEAOCTaTKN criedyeT HeMeOSIEHHO YCTPaHUTb.

8.3 lNoBepka meTponoruyeckmx xapakrepuctuk TPM201 gomkHa Npon3BOAMTLCSA HE pexe OOHO-
ro pasa B 3 roga no metoamke M 3067-2007.

9 MapkupoBka npubopa

8.1 Ha npubope HaHeceHb!:
— ycrnoBHoe 0603Ha4eHre npmbopa;
— cTeneHb 3awuTbl no FTOCT 14254;
— popA NUTAIOLLLEro Toka U HanpsikeHne NUTaHus;
— notpebnsemas MOLLHOCTb;
— Knacc 3alunTbl OT NopaxeHusi anektpuyeckum Tokom no NOCT 12.2.007.0
— 3Hak cootBeTcTBMA no FOCT P 50460;
— 3aBofCKOW HomMep npubopa u roA Bbirycka.

8.2 Ha noTpeGuTenbCkyto Tapy HaHeCEHa MapkUpoBKa, COAepXallas criefyiolme CBEAEHMS:
— HavmeHoBaHue npubopa;
— 3aBopcKoii Homep npubopa v rof BbiMycka.
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10 MapaHTUMHbIE 06A3aTeNnbLCTBA

10.1 WasroToBuTenb rapaHTMpyeT cooTBeTCTBUE npubopa TY npu cobnogeHnn ycrnoBuin aKcnny-
aTaumm, TPaHCMOPTUPOBAHMS, XpPaHEHWUST U MOHTaxa.

10.2 MapaHTWUIAHBIN CPOK 3KCMyaTaummn — 24 Mmecsua Co OHS NPOAaXMK.

10.3 B cnyyae Bbixoga npubopa u3 CTPOsA B TEYEHWE rapaHTUMHOrO cpoka npu cobniogeHun
nonb3oBaTenem ycrnoBui 3KCMnyaTauuu, TPaHCNOPTUPOBaHWSA, XpaHEeHUs U MOHTaxa npeanpusTue,
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMK 3aMeHy.

10.4 B crnyvyae Heo6XOAUMOCTW rapaHTUMHOIO M MOCTrapaHTUMHOTO PEMOHTa MPOAYKLMM MOMb-
30BaTeslb MOXeT 06paTUTbCs B M0G0 N3 permoHanbHbIX CEPBUCHBIX LIEHTPOB, agpeca KOTOpbIX Npu-
BeiEHbl Ha caTe KOMMaHUN: WWW.OWEN.IU 1 B rapaHTUAHOM TarioHe.

BHumaHue!

1) FapaHTWIHBIVA TanoH He AencTBuTeneH 6e3 AaThl NPOAaXK 1 WTamna NpoAasLa.

2) KpenexHble arneMeHTbl KOMNakT-AUCK C NporpaMMHbIM 06ecneyeHeM 1 AaHHOE PYKOBOACTBO
BKIafblBaTb B KOPOOKY HE HYXXHO.

11 KoMnnekTHOCTb

Mpubop 1w
MacnopTt 1 ak3.
PykoBoacTBO No aKcnnyataumm 1 k3.
[apaHTUiHbIA TanoH 1 ak3.
MNpumeyaHne — WsrotoBuTenb ocTaBnseTr 3a Co6OM NpaBO BHECEHUS  [OOMOSHEHWN

B KOMMMEKTHOCTb 13aenus. MNonHasi KOMMIEKTHOCTb yka3daHa B nacnopTe npubopa.
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12 TpaHcnopTupoBaHue U XpaHeHue

12.1 TNpubopbl TPAHCMOPTUPYIOTCS B 3aKPbITOM TpaHcrnopTe moboro Buaa. KpenneHve Tapol B
TPaHCMOPTHLIX CPeAcTBax AOMKHO NPOM3BOAWUTLCS COrMAacHO npasunam, AeNCTBYIOWMM Ha COOTBET-
CTBYIOLLMX BMAax TpaHcnopTa.

12.2 YcnoBus TpaHCMOPTUPOBAHUS AOMKHbI cOooTBEeTCTBOBaTh ycnosusam 5 no MOCT 15150-69
npu TemnepaTtype OKpyxaroLlero Bosagyxa oT MuHyc 25 go +55 °C ¢ cobniogeHnem mep 3awuTbl OT
yAapoB 1 BUGpauui.

12.3 lNepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOWN Tape MOLUTYYHO UM B KOHTENHepax.

12.4 YcnoBus xpaHeHWsi B Tape Ha ckrnaje U3roToBUTENs U NoTpebuTenst AOMKHbI COOTBETCTBO-
BaTb ycnosusiM 1 no FOCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATL arpeccuBHbIE NMPUMECH.

12.5 TMpubopbl crieayeT XpaHUTb Ha CcTennaxax.
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MpunoxeHune A. FaGapuUTHbIE YepTexu

60 yronox

T 105

KPOHLUTEH

115

PucyHok A.1 — Npubop HacTeHHoOro kpenneHus H
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PucyHok A.2 - Mpu6op HacTeHHOro kpennexHus H2
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PucyHok A.3 — MNpubop wutosoro kpennenus L1
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JINUEBEN NMaHeNb W1Ta

PucyHok A.4 — MNpubop wutoBoro kpenneHus L2
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MpunoxeHue b. Nporpammupyembie napameTpbl

Ta6bnuua B.1 - NporpammupyemMbie napameTpbl

0O6o3Hau. HasBaHue [OonycT. 3Ha4YeHus KommeHTapumn 33‘;?‘”"
pynna LuoP. NapameTpbl perynupoBaHus
&P 1 [lnanasoH namepeHus |orpaHN4MBaeTCs NnapameTpamm
(SP1) yeraska [y 1 fJartyvka SLLInSLH! 30
SPe 2) [nanasoH n3amepeHus |orpaHu4nBaeTcs napametTpamm
(SP2) Yeraka I/ 2 AaTuymka 5L.L2wn BLAZ o0
Ipynna Luln. HacTpoiika BXogoB npubopa
Cnk( | M BXOAHOMO AaT- 385 Pt 50 (0:=0,00385 °C ) E.L
(intl) |gmmy oo - 385 Pt 100 (0:=0,00385 °C %)
391 500 (0=0,00391 °C %)
391 100M (0=0,00391 °C %)
21 46 (a = 0,00428 °C™)
425 Cu 100 (0:=0,00426 °C ™)
25 Cu 50 (0=0,00426 °C ™)
29 53M (a = 0,00426 °C ™)
428 50M (0:=0,00428 °C ™)
428 100M (0=0,00428 °C ™)
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MpoaomxeHune Tabnuubi 6.1

0O6o3Hau. HasBaHue Ronyct. KommMmeHTapum 3asoa.
3Ha4YeHus yCT.

ER! TBP (A-1)
ERZ |TBP(A-2)
ERI |TBP(A3)
Eb |TNP®)
E 3 |TKK()
E ¥ |TXAK
EL |TXK(L)
E_n |[THH(N)
E- |[TNNR)
E.5 |TNn(s)
Et  |TMK(T)
a5 CurHan Toka ot 0 go 5 MA
a20 CurHan Toka ot 0 go 20 mA
cy20 CurHan Toka oT 4 go 20 mA
H-80 CurHan Hanpsikenust ot =50 go 50 mB
un o HanpsbkeHns ot 0 go 1 B

AP | Tou4HOCTb BbiIBOAA TEMIME- 3agaeT 4Mcno 3HaKoB nocre 3ansaToun

(dPt1) paTypbl NEpBOro KaHana 0,1 npu oTobpaxeHnn TemnepaTypbl Ha {

n3MepeHust uHaukaTope
4! [NonoxeHne AecaTUYHON 3agaeT Yncno 3HaKoB nocre 3ansaTon
(dP1) TOYKM aHaNoOroBoro 0; 1;2; 3 | npv oTOBpaxxeHUn n3mepsieMoin Benuymn- {

Bxoga 1

Hbl aHanorosoro Bxoga 1
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MpoaomxeHune Tabnuubi 6.1

0O603Hau. HasBaHue Aonycr. 3na- KommeHTapum 3asog.
YyeHus yCT.
HwxHs4a rpaHvua ana- 3apaet 3HayeHne PU3n4ecKon Benuin-
cnl { |nasoHa namepeHus ~1999.. 9999 | ! COOTBETCTBYHOLLIEW HVDKHEMY Mpeaeny oo
(in.L1) |[curHana BbIXOAHOrO CUrHana gatyuka ¢ y4eTom -
Ha Bxoge 17 3HaueHust napametpa dP {
B 3apaeT 3HayeHVe U3NYECKON BEMUUU-
nH I n:f;::i;ﬁi”gﬂa :W'a' Hbl COOTBETCTBYIOLLEV BEPXHEN rpaHuLe
cnH p —~1999... 9999 |ananasoHa iooo
(in.H1) |curHana
) ha xone 1Y N3MepeHVs faTyvka C y4eToM
A 3HavyeHus napametpa dP {
849~ { | BblucnuTens kBagpatHo- on BKMOYEH “FF
qr ro KOpHsI Arisi Bxoaa o BbIKITHOYEH
(Sar1) 1 oFF “
BH! Casur XapaKTepVICTVIKlII) ~500... 500 MpubaBnsieTcs kK UIAMEPEHHOMY 3Haue- an
(SH1) |patuyuka gnsa Bxoga 1 Huto, [ea. u3m.]
! |HaknoH xapaktepuctu- YMHOXaeTcs Ha M3MepeHHoe
(KU1) |ku gatyuka ans sxoga 1 0,500... 2,000 3Ha4yeHve L0oo
! Monoca umdposoro
(Egl) oo 1‘?)" 0..9999 |[en. uam] oo
- MocTosiHHasa BpemeHn
crF ! 1...999 [c]
(inF1) %Mcbpoaoro tunbTpa 1 ofF 3KCMOHEHLMANbHbIA PUILTP OTKMIOYEH of F
- Pu { TeKylLee 3HaueHue, MSMepeHHoe Ha Bxoae 1
(ﬁ:"gll) ﬁ?ﬂmaﬂ BENU4MHa AnA Pu? TeKyLLee 3HayeHue, M3MepeHHoe Ha BXOfE 2 Pul
dPu Pa3HOCTb 3HaueHuit 1 v 2 Bxogax
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MpoaomxeHune Tabnuubi 6.1

0O603Hau. HasBaHue Aonycr. 3ha- KommeHTapum 3asoa.
YyeHusA yCT.
b2 Twun BXOAHOrO gatyunka AHANOMMYHO
LN
(in.t2) gnw cuarHana ans exona napameTpy cn.k ! (in.t1) E_L
AP ToyHOCTb BbIBOAA TEM- 3agaet yMcrno 3HaKoB rnocrne 3ansTon
(dPt2) nepaTypbl 2-ro KaHana 0,1 npu oTobpaxkeHnn TemnepaTypbl Ha UH- {
n3MepeHusi avkaTtope
P2 FlarcokerMe NECsTYMHOR 3apaert umcrno 3HakoB nocrie 3ansTON Npu
0;1;2;3 OTOBPAKEHWN M3MEPSIEMO BENMUYMHBI BXOAA !
(dP2) |Toukv ansa Bxoaa 2 5
HibkHsS FpauLa avana- 3apaet 3HayeHne hU3N4ECKON BENNYMHDI
nll 30H3 M3Mg chns ha Bxo- | ~1999... 9999 COOTBETCTBYHLLEW HIKHEMY Npeaeny BbIX0A- on
(inL2) 022 P HOTO CUrHana gatyuka ¢ y4eTom 3Had. napa- -
A metpa dPZ
BepxHss rpaniLia ana- 3apaeT 3HayYeHue pusnyeckon BenUIUHb!
TnH2 COOTBETCTBYHOLLEV BEPXHEN rpaHuLe ava-
(in.H2) gigo:azv;:)smepewﬂ Ha —1999... 9999 nasoHa U3MepeHus fatyuka, ¢ y4eTom ‘ooo
A 3HaYeHus napametpa dPc
89-2 | BblmcnuTens kBagpaTHOro an BKITHOUEH SFF
(Sqr2) |kopHsa ans Bxoda 2 aFF BbIKIMOYEH o
SHZ |Cpsur xapaKTepMCTngl _500... 500 MpubaBnsieTcs kK U3MepeHHOMY 3Haue- an
(SH2) |patuvka ons Bxoga 2 2 HUIO, [ed. nam.] -
g HakrnoH xapakrepucTuku YMHOXaeTcs Ha U3MepeHHoe
(KU2) |paTtyvka ans Bxopa 2 0,500... 2,000 3HaveHve (ooa
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MpogomnxeHue Tabnuubi b.1

0O6o3Hau. Haseanue 3&:::5;; KommMmeHTapum 3;22_‘”"
A A
LnF2 |locTosiHHas BpemeHun und- 1...999 |([c] -
(inF2) |poBoro unbTpa 2 aFF 3KCMOHEHLMANbHBIA PUNLTP OTKMIOYEH aofF
- Pul TekyLee 3HauYeHue, n3MepeHHoe Ha Bxoae 1
(:-Ifll:llg) ﬁg,ogHaﬂ BEnVHnHa Ans Pu? Te&u.lee 3HaueHwe, MsmeEeHHoe Ha Bxoge 2 Pu?
dPu PasHocTb 3HaueHui 1 v 2 Bxoda
Mpynna Luall. HacTpoiika perynupoBaHus u permcrpaumm
Gl.L ! |HwkHsAs rpaHnua 3agaHus -1999... |[ea. nam.] OrpaHuyeHa guana3oHoM
(SL.L1) |yctasku ans Iy 1Y 9999 M3MepeHus - @53
Gl H! |BepxHasa rpaHuua 3agaHus -1999... |[ea. n3m.] OrpaHuyeHa guana3oHoM
(SL.H1) |ycraekmgnafly 1% 9999  |u3mepeHus 800
G112 |HwkHsas rpaHnua 3agaHus -1999... |[ea. nam.] OrpaHuyeHa guana3oHoM
(SL.L2) |yctaBkv gna Jly 2 2 9999 n3mepeHus - 333
Gl H? |BepxHsia rpaHvua 3agaHus -1999... |[ea. n3m.] OrpaHuyeHa guana3oHoM
(SL.H2) |ycraeku ansi Ny 22 9999 N3MepeHust 800
Mapamempsbi knt0Ye8020 8bIxo00a
0 — Komnapatop Bblkio4eH
- 1 — ObpatHoe ynpaBnexue («Harpesatenb»

(([::r%,IJD{L) I:;ng%r:fg pgaf OoTbI 2-— I'ngmoe yn);;agneHme («(()XJ'Ia,CFl)MTeJ'Ib») ! {

3 —T[-06pa3Hast noruka (cpabaTbiBaHue Npu BXOAE B rpaHuLb)

4 — U-obpasHas norvika (cpabaTbiaHue Npv BbIXoae 3a rpaHuLbl)

3HaueHue mcTepesunca

(#553'1[) ans KomnapaTo;;Paei 9 0..9999 [en. usm.] o
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MpoaomxeHune Tabnuubi 6.1

0O603Hau. HasBaHue 3&::35;; KommeHTapum 3322‘”"
don ! 3apepkka BKIoye-
on HUS 0...250 |[c] o

(don1)
KomnapaTtopa 1

doF ! 3apepkka BbIKIHO-

( dgF 1) |Herms 0...250 |[c] o
KomnapaTopa 1
MuHumanbHoe

Lan BpEMS yAepXKaHus

(t:r‘:1) komnapatopa 1 8o | 0...250 |[c] o
BKITIOYEHHOM CO-
CTOSIHUM
MuHumanbHoe Bpemst

toF | |ynepxaHus komnapa-

(toF1) |Topa 1 B BbIKNIOYEH- 0..250 [c] o
HOM COCTOSIHWW

oE- | |CocrosHue Bbixoga 1 |an — Bk (nMn6o 20 MA AJs aHanoroBoro Beixoaa) SFF

(oErl) |B pexume «owmbka» |aFF — Bbikn (B0 4 MA NS aHANoroBoro BLIXoAa) a

0 — Komnapatop BbIkio4eH
- 1 — O6patHoe ynpaBrexue («HarpeBaTenb)
(C[;&,:’EZ) I:Mnnna%r:rowpzag OTel 15 MpsiMoe ynpaBneHme («oxnaguTensy) {

3 —N-obpa3Has norvka (cpabaTbiBate Npy BXOAE B rpaHMLIbI)
4 — U-o6pasHas norvka (cpabatbiBaHue npy BbIX0E 3a rpauLbl)




MpoaomxeHune Tabnuubi 6.1

O603Hau. HasBaHue [onycT. 3HaYyeHus KommeHTapumn 3322‘“'
HYGZ | 3HaveHve mcTepesuca komnaparopa
(HYS2) 2?2 0... 9999 [eq. nam.] o
don? | 3apepkka BKIOYEHUs komnapaTto-
(don2) |pa 2 0...250 [c] i
doFZ2 | 3agepxka BbIKNOYEHUS KoMnapa-
(doF2) |Topa 2 0... 250 [c] o
tand MuHMManbHOe BpeMs yaepKaHust
(tc?nZ) KoMnapaTtopa 2 BO BKIMOYEHHOM 0...250 [c] i
COCTOSIHUM
LaF2 MuHuManbHoe BpeMs yaepXaHus
(tgFZ) KoMnapaTopa 2 B BbIKITO4YEHHOM CO- 0...250 [c] a
CTOSIHUM
BKN (nMn6o 20 mA
[ONs aHanoroBoro
aE-2 |CocTosiHve Bbixoga 2 B pexume an BbIxoAa) SFF
(oEr2) |«oLmnbkax» aFF BbIKN (M6o 4 MA | 2

ONs aHanoroBoro
BbIxoAa)
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MpoaomxeHune Tabnuubi 6.1

Oonycr.
0O6o3Hau. HasBsanue IHAYCHUS KommeHTapum 3aBog. ycT.
IMapamempsbi aHan0208020 ebixoda
dRC! o M-perynsitop
(dAcl) Pexwm pabotel LIAML Py n3meputenb-pernctpaTop Pu
— dns l-pecynsmopa
LeL ! Cnoco6 ynpaBneHusi HERE obpaTHoe ynpaBnexme («HarpeBaTenby) HERE
(CtL1) |ans LAM1Y [=t=(R NpsIMOE YrpaBreHue («OXNaauTenby)
i Monoca nponopuyo-
(XP1) |HameHocTu anst LIAM1Y 2.-9999  |[en. uam ] ‘o
— dns u3Mepumernsi-pe2ucmpamopa
HwxHsist rpaHula BbIxoz- )
(fr?ll-_:{) Horo ﬂmanaSOH% pemm- 19999999;” [c(;f;;;:.:ﬁ;.a [A1anasoHOM U3MepeHust - 830
: cTpaumm LIAN1 Y
BepxHsist rpaHnua Bbixoa-
(Er’:ﬁ1’ ) Horo Avianasota pern- -19999999” ngp'::lea [ManasoHoM U3MepeHNs BOLO
: cTpaumm LIAN1 Y
dRC2 o M-perynstop
(dAc2) Pexim pabotel LIAM2 Py U3MepUTErb-perucTpaTop Pu
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MpoaomxeHune Tabnuubi 6.1

0O6o3Hau. HasBsanue 3ﬁ::gﬁ:|'ﬂ KommMmeHTapum 3aBog. ycT.
— 9ns l-pecynsmopa
[el? |Cnocob ynpaBneHus HERE obpaTHoe ynpaBneHue («HarpeBaTenb») HERE
(CtL2) |ansa UAMN2 Laal npsMoe ynpasreHne («oxnaguTernby)
-p7 Monoca nponopumo-
()L(IPZ) HanbHOCTK 2...9999 |[en. usm.] n
ansa LIAM2
— Ons1 usMepumernsi-peaucmpamopa
HwxHsAs rpaHyua Bbl- )
Anld XO[HOro AnanasoHa 1999... - \[en. wam ] - 990
(An.L2) perucTpaun LIAM2 2) 9999 OrpaHuyeHa gManasoHoOM U3MepeHns
BepxHss rpaHuua
RAn.HZ -1999... |[en. n3am.]
(An.H2) BbIXoAHoro Auarasoha 9999 |OrpaHuyeHa AmanasoHOM U3MepeHUs BO0.O

peructpaum LIAM2 2
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Ta6nuua B.1 — NMpogonxeHne

O6o3Hau. HassaHue [onycT. 3HayeHuA KommeHTapumu 3322‘“'
pynna Adu. MapaMeTpbl MHAMKaUNUK
SERE — Ha wHaukaTope NOCTOsHHO 0ToBpaXa-
eTcs BxoaHas BenuumHa Y1 (nepexog k JIY2 no
kHorke «MPOIM)
dCGP | Pexum unankaumm Teky- | LYLL - OtoBpaxeHine BXoAHO! BENnUMHLI JTY1 1 SLAE
(diSP) |wux namepenHun J1Y2 cmeHsieTcs aBTOMAaTUYECKM Kaxble 6 C.
bakH - OnHospemeHHoe oToGpaxeHme namepe-
HUi 060MX KaHaNOoB C BO3MOXHOCTLIO Nepexoda
k BenuumHam J1Y1 n y2
5...99 - [c]. Bpems, no ucTeveHum KoToporo
npuBop BO3BPALLAETCS K MHAMKaLMM  1-ro
&S [Bhmm o 107
oFF — ABTOMaTU4YECKOrO BO3BpaTa K MHAMKALMM
He NpoMCXoamuT
pynna [ann. MapameTpbl o6MeHa no RS-485
PROT MpoTokon o6MeHa faH- azEn OV\QEN RTU |au
(PROT) |Hbimu nrtl Mogbus atEn
ARSC Modbus ASCII
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MpoaomxeHne Tabnuubl 6.1

O603Hau. HasBaHue Aonycr. KommeHTapumn 3ason.
3HayYeHus yCT.
2400; 4800;
9600;
14400; [6uT/c]
CkopocTb 0bMeHa AaHHbIMU B !
bPS cew? ynpaanmou.mf My Tb- 19200; [omkHa cooTBETCTBOBaTb (62
(bPS) cos 28800; CKOpOCTN 06MeHa, yCTaHOBMEHHON -
38400; B CETU
57600;
115200.
- rnMHa ceTeBoro agpeca nT
(/’j.LLg?m) A 181 [6uT] Bb
Aded Ba3soBbIn agpec nprbopa B 3anpeluaeTcs ycTaHaBnNuBaTb Oau-
(Addrr) ceTun, OpraHM3oBaHHOM Mo 0... 2047 |HakoBble HOMepa HECKOSbKUM Npu- a
cTtaHpgapTy RS-485 6opam B OJHOW LUMHE
(: S'jgt ) geg:_lzggka oTBeTa OT npubopa no 1. 45 [mc] a0
(Ifé:.r:')* [nuHa cnosa AaHHbIX 7,8 [6unT] B
PrtY |CocTosiHue Guta - -
(PrtY)* |4eTHOCTM B MochInKe nanE  |HeT nank
ShCt  |KonwyecTBo cTon-6uToB B 12 /
(Sbit)* |nocbinke '
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Tabnuua b.1 — OkoH4aHue

O603Hay.| HasBaHue Aonycr. 3Ha- KommeHTapuu 3ason.
YyeHusA yCT.
BnokupoBKa KHONOK U 3awuTta napameTpoB (Bxoa no kogy PASS = 100)
AP :::ggﬂ; pos 0 — paspelLeH JOCTYN KO BCeM napameTpam;
(0APT) |0t nipo- 1 — paspetueH goctyn Tonbko k 5P {n 5P2, o
emoTpa 2 — 3anpeLyeH AOCTyM KO BCEM napamMeTpamM
0 — PaspelleHo n3MeHeHUe BCEX NapaMeTpoB;
u Sawura 1 — 3anpeLleHo n3MeHeH1e BCex napaMeTpoB Kpome ycTasok 5P fu
YEPE napameTpoB cpg. 0
(wtPt) |oT nameHe- ’
HUSI 2 — 3anpeLleHo n3mMeHeH1e BCex napameTpoB kpome ycTtasku 5P £,
3 — 3anpelleHo n3MeHeHne Bcex NapameTpoB.
3awuTa
oTAenbHbIX
EdPE napameTpoB aFF BbikntoyeHa -
(EdPt) |oT npo- an BknioyeHa ofF
cmoTpa u
M3MEHEeHUn

Y napameTpbl 0TOGPaXaKoTCs C AECATUYHOMN TOYKOM, NOSNIOKEHIE KOTOPOII onpeaenseTcs napa-
meTpom dP {

2)

meTpom dPZ
* Hem3ameHsieMble napameTpbl, He oTobpaxaemble Ha MHAMKaTope.
MpumeyaHume - o nHTepdency RS-485 BO3MOXHO M3MEHEHMEe 3HaYeHWs BCeX NapamMeTpoB npu
ntobbix 3HaveHusx aRPE, YePE
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MpunoxeHune B. CxeMbl noakno4eHNA

1] 2|3|4| 5|6|7|8|9|10|I1|12|13|14|15|16

J, l vy l ! i é 1 [ g ]
CETb
BbIXO,EI,1 BbIXO,D,Z
RS 485
TemyTen

g

o

kel

2

:

©

Ci:
1
-

+[Rex| = [Rex +
Tok

BXOL 1 BXO42
PucyHok B.1 — O6was cxema noaknoyeHua TPM202-H, -1 v -LlU2
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MpunoxeHue I'. MNogknioyeHne BXOAHbIX TepMonpeobpaszoBaTenen
conpotuBneHus K TPM202 no oByxnpoBOAHOM CXeMe

.1 MopknioveHne TepmonpeobpasoBaTens k npubopy No ABYXMPOBOAHOW CXEMe NpPOU3BOAUTCS B
Cry4yae HeBO3MOXHOCTW WCMOMb30BaHUA TPEXNPOBOAHON CXEMbl, Hanpymep Npu WCMOMb3OBaHWW paHee
NPONOXEHHbLIX MOHTaXHbIX Tpacc. [pun TakoM coeanHeHnn nokasaxus npudopa byayT 3aBuceTb OT U3MEHe-
HUS COMPOTUBIEHNSI NPOBOAOB NMHUM CBSI3WN «4ATYMKM-NPUBOpP», NPOUCXOAsLLEro nos Bo3aencTBMEM TeM-
nepaTypbl OKpyXaloLLero Bo3ayxa.

.2 TMepen Havyanom paboTbl yCTaHOBUTL MEPEMbIYKM Mexay kKoHTakTamu 9-10 (ans ucnonHeHms H2 —
15, 16) (ans 1-ro Bxoga) u 13, 14 (ans ucnonHenus H2 — 11, 12) (ans 2-ro Bxofa) BbIXOAHOMO pasbema
npubopa, a ABYXMPOBOAHYH MNHWIO NOAKITHOYUTE COOTBETCTBEHHO K KOHTakTam 9 - 11 n 12 - 14 (ans ucnon-
Henna H2 — 14, 16 n 11, 13).

.3 MoaknounTe K NPOTMBOMOMNOXHLIM OT Npubopa KoHLAM NWUHUKM CBSA3N «AaTyuK-Npubop» BMECTO
Tepmonpeobpa3oBaTens MarasviH COMpPOTVBIIEHUI C KIacCoM TOYHOCTH He xyxe 0,05 (Hanpumep P4831).

.4 YcTaHOBUTBL Ha MarasuHe 3HayeHvie, paBHOE COMPOTUBMEHWIO TepMonpeobpa3oBaTens npu Tem-
nepatype 0 °C (50 unu 100 Om, B 3aBUCUMOCTY OT TUNa JaTuMKa).

.5 Mopatb Ha npnbop nuTaHve n Yepes 15...20 cek No nokasaHWsaM LdpoBOro nHamkaTopa onpeae-
NUTb BENMYMHY OTKNOHeHus TemnepaTtypbl oT 0 °C Ans Kaxgoro kaHana usMepeHus.

.6 BeecTu B namsaTtb npubopa 3HaueHUe napameTpoB «CABUr xapaktepuctuku» SH { (BHE) ang kax-
[0ro KaHana, paBHOe Mo BENW4MHe nokadaHuam npnbopa, Ho B3STOE C MPOTUBOMONOXHLIM 3HAKOM.

I".7 MNpoBepuTb NPaBUILHOCTL KOPPeKLMW. [1na 3TOro, He U3MEHSIt 3Ha4YeHNs CONPOTUBIIEHNA Ha Ma-
rasuiHe, nepeBecTn Npubop B pPeXMM M3MepeHWst TemnepaTypbl U yOeauTbCsi, YTO NMpU 3TOM €ro nokasaHus
paBHbl 0+0,2 °C.

.8 OTKNOYMTL NUTaHWe OT Npnbopa, OTCOEANHWUTL NIMHUIO CBSA3M OT MarasvwHa CONpOTUBIIEHWIA U Noa-
KMoYmMTh ee K TepmonpeobpasoBaTento.

I".9 MNocne BbINONHEHWS yKa3aHHbIX AeVCTBUIA NpUbop roToB K AanbHenwwen pabore.
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MpunoxeHue [1. Bo3aMoXHble HEUCNPaBHOCTH
M CNOocoObl NX yCTpaHeHus

Ta6nuua [.1 - BoaMoXHble HEMCNPABHOCTU U CNOCOOLI UX YCTPaHeHUs

lMposiBneHue Bo3MoxHas npuinHa Cnocob6 ycTpaHeHus
Ha nHaukatope B pexiume | HemcnpaBHOCTb gaTyuka 3ameHa gaTtyuka
PABOTA npu nogkmntodeH- | O6pbiB MM KOPOTKOE 3aMblKaHue YcTpaHeHne NpUYMHbLI HEMCNPABHO-
HOM aTyuke OTOBPaXKaoT- | IMHUM CBSA3W «AaTYMK-NpuGop» cTH
caErrS HeBepHbIN kog TMNa gaTynka YCTaHOBUTb KOA, COOTBETCTBYIOLLNI

ncnosibyeMmomy gatyuky

HeBepHO npon3BeaeHo noaxmoye-
HWMe No 2-x NPOBOAHOW CXeme coeaun-
HeHusl Npubopa ¢ AaTYNKOM

YCTaHOBUTL NEepPeMbIHKY MEXAY KIlem-
mamu 9-10 (ans H2 15-16) ans nepso-
ro kaHana v 13-14 (gna H2 — 11, 12)
Ans BTOPOro kaHana

HeBepHoe noakntoyeHne gatyumka k
npubopy

MpoBepuTb No P3 cxemy noakrto-
YeHusi npubopa 1 AaTYMKoB

Ha nHagukaTope B pexu-
me PABOTA oTtobpaxa-
eTtca 7137

MamepeHHasi BenuumHa unm pasHocTb
BEMWYMH NpeBbillaeT 3HaveHne 999.9 n
He MOXET BbITb OTOOparkeHa Ha 4-X pas-
PSIAHOM MHAMKATope ¢ TouHocTeio 0,1 °C

YcraHosuTs napametp dPE {(dPEC)
B 3HaueHune [

Ha nHagukaTope B pexu-
me PABOTA oTtobpaxa-
etcs LLLE

M3mepeHHasi BenuymHa unu pas-
HOCTb BEMUYMH MeHbLLE 3HaYeHNs -
199.9 1 He MOXeT BbITb

YcraHosuTb napametp dPE { (dPEC)
B 3HaueHue [
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MpoaomxeHue tabnuubi .1 — NMpoagomxkeHue

lMposBneHue Bo3MoxHas npuinHa Cnocob6 ycTpaHeHus
3HadeHue Temnepatypbl B | HeBepHbIn ko Tvna gaTyuka YCTaHOBUTb KOA, COOTBETCTBYIOLLMI
pexvme PABOTA Ha uHan- MCNonb3yeMoMy JaTYnKy

KaTope He COOTBETCTBYET
peanbHon

BBefieHO HEBEpHOE 3HaYeHne
napaMeTpoB «CABUM XapaKTepu-
CTUKW» U «HaKIOH XapakTepu-
CTUKN»

YcTaHoBUTb HEOBXOAMMbIE 3HAYEHNS!
napametpos SH {(GHD), P | (FLIP). Ecrin
KOppeKUust He HyxHa, yctaHoeuTs L0 un
{000, cooTBETCTBEHHO.

Mcnonb3yeTtcs 2-x npoBogHast
cxema coeaunHeHvs npubopa ¢
AaT4YvKOM

Bocnonb3oBaTbca pekomeHgaunsamm
cm. Mpunoxexune I

[elicTBrne anekTpoMarHUTHbIX
rnomex

OKpaHMpOBaTh JIMHWIO CBSI3W AaTyMKa C
nprBopoMm, 3KpaH 3a3eMUTbL B OOHOM
TOYKe

Ha vHavkaTope npu Hanu-
YUK TOKOBOTO CUrHana
oTOBpaxaTCst Hynu

HeBepHoe noagknioyeHne gatym-
Ka K npubopy

YTouHnTb B PO cxemMy nogkmnioyeHns
fAatuuka

MokasaHusa Y1 (JTY2)
aybnupyloT nokasaHus
Y2 (ny1)

Ha Bxog 060oux normyeckmnx
YyCTPOWNCTB NogaHa ogHa pery-
nvpyemMasi BenuyvnHa

3apatb napametpy cLU { 3HayeHmne Pu !,
napametpy cLUZ sHayeHve Pucd

He paboTtaeT BbIxogHOE
yCTPONCTBO

3apaH HeBepHbIN pexnm pabo-
Tbl JIOTMYECKOTO YCTPOCTBa

Bapartb B napametpax CEP [ (LEPS) vnn
LEL { (LELP) Tpebyemblit pexum paboTbl
(HarpeBatenb, oxnaguTenb U 1.4.)
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Ta6nuua 0.1 — NpogonxkeHue

MposiBNneHue

Bo3moxHas npuynHa

Cnoco6 ycTpaHeHusi

3HaueHue ricTepesyica komnapaTtopa He-
NPONOPLUM1OHANbHO BEMNMKO MO CPABHEHWIO C
BENWUMHOW ycTaBky. Mpy BKIIOYEHUN Npu-
Gopa TemnepaTypa oka3sblBaeTcsl B 30HE Ty

+ HYS

MN3meHnTb 3HaveHmne (HYS /)
HY52)

3agaHa 3agepxKa BKINIOYEHUS BbIXOAHOIO
ycTponcTea

3apatb napametpy dan {
(dand) sHavenve .

BbixogHoe ycTpoiicTBo
He cpabaTbiBaeT npu
[OCTWKEHUN 3aAaHHbIX
rpaHuL

BBegeHo MUHMManbHOE BpeMsi HaxoxaeH st
BbIXO[HOIO YCTPOWCTBA BO BKIOYEHHOM
nnn(un) BbIKMOYEHHOM COCTOSIHUM

Bapatb napameTpam kan fn
taoF [3HaueHve 0

3apaHa 3agepxka BbIKIOYEHUS BbIXOOHOTO
yCTpOWCTBa

Bapatb napameTpy doF {
(doF2) sHauenve 0

Ha Bxop nornuyeckoro yCTpOVICTBa nogaHa
Pa3HOCTb BXOOOB.

3agatk napameTpy cLU [ sHaue-
uue Pu { a napametpy CLLUZ -
Puc.

HeBo3MoXxHO n3me-
HWUTb 3HaYeHus napa-
meTpoB SP1 n SP2

BbicTaBneHa 3awimta oT U3MeHeHus YCTaBOK

1) 3apatb napameTpy YEPE 3Ha-
ueHue I (paspelLeHo nameHsTL
BCe napameTpbl) Unu { (MoXHo
namensTb 5P { (5P2), Ho Henbas
apyrue napameTpbl)

2) B napametpax SL.L {(SL.LE)n
SLH {(5L.HZ) ycraHoBneHo orpa-
HWYEHWE AManasoHa N3MeHeHus
3HAYEHUI yCTaBOK
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OkoHuYaHue Tabnuubi .1

MposiBneHue Bo3amMoxxHas npuiunHa Cnocob yctpaHe-
HUA
Henb3si uameHuTb NnapameTpbl NobbIX |BbicTaBneHa 3alimra oT U3MeHeHust oAPE=0
rpynn yCTaHOBOK YLpL=f
MpumeyaHus

1) Ecnn HeucnpaBHOCTb WUNW MPEANOoNoXWUTENbHas NpuuMHa B Tabnuue
cregyeT 4OCTaBUTb B PEMOHT.

He ykasaHbl, npuéop

2) B ckobkax B 3-#1 rpache Tabnuubl NpvBeaeHbl 3HAYEHUsI TapaMeTpoB Af1st 2-ro kaHana
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MpunoxeHune XK. KOcTnpoBKa

X.1 O6wwme ykazaHus

K.1.1 KOctupoka TPM202 3akntoyaeTcs B NPOBeAeHWM psida onepauun, obecneymBaromnx
BOCCTaHOBIIEHNE €r0 METPONOrMYECKUX XapaKTEPUCTUK B CryYae U3MEHEHWs1 UX B Xoae AnUTenbHON
aKcnnyatauum npubopa.

BHumaHue! HeobxoaumocTe nNpoBefAeHus IOCTUPOBKM OnpedensieTcs no pesynbTatam NoBepku
npubopa TOMNbKO KBanMUUMPOBaAHHBLIMU CrieuManucTaMmm MeTporiorMiyeckux cryx6, ocyluecTBnsio-
LLMX 3Ty NMOBEPKY.

MeToauka ICTUPOBKM 3aBUCUT OT TWMa UCMOSb3yeMOro AaTunka.

K.1.2 [ns npoBeneHUsi OCTUPOBKWU Ha BXof Npubopa nogaeTcst 3TanoHHbIA curHan. MIcTouHuKm
3TaNOHHbIX CUrHAMNOB, MX 3HAYEHWS], @ TAKXKE TUM CXEMbl MOAKIIOYEHNS], 3aBUCALLEN OT UCMONb3YEMOro
naryuka, npueegeHsl B Tabnuue XK. 1.

7K.1.3 Bo BpemMsi HOCTUMPOBKM NPMOOP BbIMUCISIET OTHOLUEHWE MeXAy MOCTYNUBLUMM BXOLHbLIM
CUrHanoM ¥ CUrHanoM COOTBETCTBYHOLLMX OMOPHBLIX TOYEK CXEMbI, Ha3biBaeMoe ko3 ULMEHTOM HOC-
TUPOBKW.

>K.1.4 Tlpu npoBedeHUN IOCTUPOBKU NPOMCXOANT onpeaeneHne KoagduLUUEHTOB IOCTUPOBKM U3-
MEepUTENbHON XapaKTePUCTMKM TOTO TUNa AaTyuka, Kog KOTOPOro YCTaHOBMEH Ha TeKyLUMA MOMEHT B
napameTpe cnt { (Cn.td). BblumcneHHble 3HaYeHVsi KOIMPMULMEHTOB HOCTUPOBKM 3arucbiBaloTcs B
3HEProHe3aBUCKMYH MaMsATb U UCMONb3YTCS kak 6a3oBble NpY BbINOMHEHUM BCEX AarnbHENLUNX W3-
MEpPEHWI C AaHHBIM TUMOM AaTymKa.
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Tabnuua X.1

Tun pgatumka WcTOYHUK 3TAanoOHHOro curHana 3HayeHue | Cxema nogknio-
curHana YeHus

TepmonpeobpasoBaTernb conpotvs- | MarasuH conpoTtueneHuin P4831 100 Om PucyHok X.1

nexust TCM100, TCIM100

TepmonpeobpasoBaTernb conpotvs- | MarasuH conpoTueneHuin P4831 50 Om PucyHok X.1

nexust TCM50, TCIM50

TepmonpeobpasosaTenb conpoTue- | MarasuH conpoTtvsneHuin P4831 53 Om PucyHok X.1

neHua TCM rp. 23

TepmonpeobpasoBaTenb conpotus- | MarasuH conpotvsneHuin P4831 46 Om PucyHok X.1

neHua TCIM rp. 21

Tepmonapa TXK(L), TXA(K) TXK(J), |AuddepeHunansHbiii BonbTMeTp B1-12 | 40,299 mB PucyHok XK.2

THH(N) B pexume Kannbpartopa HanpshkeHus

Tepmonapa TBP(A), TI(S), OudpdepeHumansHbii BonbTMeTp B1-12 | 20,146 MB PucyHok XK.2

TNN(R), TMK(T) B pexunme KannbpaTtopa HanpshkeHus

Tepmonapa TIP(B) LunddepeHumansHbii BonbTMeTp B1-12 | 10,073 mB PucyHok X.2
B PeXvMe KanubpaTtopa HanpsxeHus

CurHan nocTosiHHOTO Toka [undcepeHumanbHbii BonbTMeTp B1-12 20 MA PucyHok XK.3

ot 0 go 20 mA,o0T 4 1o 20 MA B peXxvMe kanubpaTtopa Toka

CurHan nocTosiHHOrO TOKa OudpdepeHumanbHbIi BonbTMeTp B1-12 5mA PucyHok XK.3

ot 0 go 5 MA B pexume Kanubpartopa Toka

CurHan nocTosiHHOrO HanpsbkeHnst | QudbdpepeHumanbHbiid BonbTMeTp B1-12 1B PucyHok XK.2

ot 0g01B B pexume Kannbpartopa HanpshkeHus

CurHan nocTosiHHOTO HanpsbkeHnst | AudbchepeHumanbHblii BonbTmeTp B1-12, 50 mB PucyHok X.2

o7 -50 no 50 mB

B PEXUME KanubpaTopa HanpsikeHus
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X.2 NMpouepypa BbluncneHnsi K03¢hPMLMEHTOB KOCTUPOBKU

XK.2.1 BbluncrieHve Ko3(dULMEHTOB OCTUPOBKYA NPOU3BOAUTCS MPU USMEHEHUU 3HAYEHWIA NpPO-
rpamMupyembix napameTpos B rpynne CALA.
[ocTyn K rpynne napameTpoB OCTMPOBKY OcyLLecTBrseTcs yepes kog Y.
N

/\ v NPOr. -
HaxaTb ogHOBpEeMEHHO + E + IE (ana H2 E + E + C) 1 yoepxuBaTb [0 nosiene-
o N —
Hus PASS. KHonkamu IZ (ana H2 E), W (ans H2 C) yCTaHOBUTL koA 104.
>K.2.2 TMocne Habopa koga HaxaTb o (ana H2 [E).

KHonkamun ’5 (ans H2 E), Ig (ana H2 E) nepewtn kK napameTpy «KOCTUpOBKa HaKMOHa U3-
MepuUTEnbHON XapakTepucTuki Bxoga 1» LLh { nnu «KOcTpoBKa HakMnoHa M3MepUTENIbHON XapakTepu-
cTukM Bxoaa 2» LLhZ B 3aBMCUMOCTU OT TOTO, OCTUPOBKA KAKOTO U3MEPUTENIbHOTO BXOAA NPOW3BOAUT-
CSl B TEKYLLMIA MOMEHT.

XK.2.3 YcTtaHoBWTb 3Ha4YeHWe 3Toro napameTpa B riin (3anyck IOCTUPOBKU) U HaxaTb. B TeueHne
2 ¢ npuBop NpPou3BOAUT U3MEPEHWNE ITANIOHHbIX CUTHANOB, MOAKIMIOYEHHbIX KO BXOAY.

XK.2.4 Tpu nonyyeHnn nNpaBuUMbLHOrO pesyrbTaTa KCTUPOBKM Ha MHAMKATOpe OTobpaxaeTcst 3Ha-
yeHve napamertpa LLb !(LLAZ) = SkaP.

Mpy nonyyeHUn HenpaBWIbHLIX Pe3ynbTaToB Ha WHAMKATOPe MOSIBISETCS 3HayYeHVe napameTpa
LLb {(LLBS) = EFLL, ceupetenbctBytowee 06 owmbke tOCTUPOBKW. MMpuyMHaMy OWMUGKMA HOCTUPOBKU
MOXeT ObITb HENpaBuUnbHOE NOAKMIOYEHNE NCTOYHUKA STANOHHOIO CUrHana k npubopy, HenpasunbHoe
3HaYeHWe 3TaNloHHOIO CUrHana, a Takke HeucrnpaBHOCTb Npubopa.

XK.2.5 lMocne ycTpaHeHUs NpuumMHBI NOSIBrEHUS] COOOLLEeHMA 06 owwnbKe HOCTMPOBKK elle pas3
NpOBECTM CTUPOBKY, NOBTOPMB N. XK.2.3.

XK.3 KOctupoBka npubopa gnsa pa6otsbi ¢ TC

XK.3.1 MopkntounTb KO BxOdy Npubopa BMeCTO AaTyMka marasvH conpoTvBrneHun Tuna P4831
(Mnn nopobHBLIN eMy € Knaccom ToYHOCTU He xyxe 0,05). CoeamHeHne npubopa ¢ MarasvHom Npous-
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BOAUTbL MO TPEXMPOBOAHON CXeMe MOAKIYeHus, cM. pucyHok XK.1 (ansa ucnonHenns H2 nogknioye-
HWe npou3BoauTb K knemmam 16, 15, 14 ana Bxoga 1 u 13, 12, 11 ana Bxoga 2). ConpoTuBneHus
NPOBOAOB NMHWUM AOSMKHBI OTNnYaTbes He 6onee Yyem Ha 0,05 %.

\__/—— \___/—“
TPM202 - 1 Bxop TPM202 - 2 Bxop

9 |10]11 |12|13|14|
/ \
s on | | oo
O © 00 O
000|000

P4831 P483

PucyHok X.1

XK.3.2 Bknountb nutaHne npubopa u yCTaHoBUTL TuM Aatyuka (napametp cn.t ! (Cn.kd)), cooT-
BETCTBYHOLLMIA UCMONb3yeMOMY TUMy AaTymKa.

YCcTaHOBWTb Ha MarasuHe 3Ha4yeHue CONpPOTUBIIEHNS B COOTBETCTBUM C Tabnmuen X.1.

MepeBecTn NpMBOpP B peXUM M3MEPEHNS BXOAHOW BENWUYMHBI 1 Yepe3 5-10 cek MpOKOHTPOnMpo-
BaTb NokasaHusi npubopa. ATn nokasaHust 4OIMKHbI ObITh paBHbl (0,0 £ 0,2) °C.

7K.3.3 Ecnu abcontoTHas NOrpeLiHoCTb n3MepeHust B 3Ton Touke npesbiwaeT 0,2 °C, BbINOMHUTL
onepauuu, ykasaHHble B n. XK.3.4 n XK.3.5.

K.3.4 TMpown3BecTn HCTUPOBKY Npubopa, BbINOMHSS OEUCTBUS B MOPsiAKE U MocrenoBaTenbHO-
CTW, NpuBeLeHHbIX B n. XK.2.

XK.3.5 lMpown3secTn npoBepKy pe3ynbTaToB OCTMPOBKW, MPOKOHTPONMpoBaB B pexvume PABOTA
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nokasaHus BepXHero undpoBoro MHAMKaTopa, KoTopble AOMKHbI ObITb paBHbl (0,0 £ 0,2) °C.
2K.3.6 BbikntounTb NuTaHne npubopa v OTKMYUTL OT HETO Mara3vH CONPOTUBIEHUIA.

X.4 KOctupoBka npubopa ans paboTbl ¢ TepmMonapamm

K.4.1 MNopkntounTb KO BXOAy Npubopa BMeCTO AaTymka AnddepeHumansHein BonbTMeTp B1-12
B pexume kanubpatopa HanpspKeHWsl, UMM aHarnorMyHblii eMy UCTOYHMK 3TArlOHHOTO HanpsikeHUst C
Kraccom To4HocTU He xyxxe 0,05. CoeanHeHne npubopa ¢ kanubpaTopoM BbINOMHATE MO CXeMe, Npu-
BeAileHHON Ha pucyHke XK.2, c cobniogeHvem NonspHOCTU NoAKMoYeHus (ana ucnonHexwuss H2 noa-
KrnoyeHne npom3BoauTb K knemmam 15, 14 ana sxoga 1 v 13, 12 gns Bxoga 2).

[Kan ubpatop TPM202
HanpsHKeHUs 1 Bx04
Bi1-12 +

10
0D
11

KanuGpatop TPM202
HanNpPsHKeHUs 2 BXog
Bi1-12 +
13
UNG)
- 12
PucyHok XK.2

X.4.2 Bkniountb nutaHue npubopa v yCTaHoBUTL TuM Aatyuka (napametp cn.t ! (Cn.kd)), cooT-
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BETCTBYIOLLMIA NCNONb3YyEMOMY TUMY AATYUKA.

YcTaHoBWTb Ha BbIXoAe BonbTMeTpa B1-12 HanpshkeHne, COOTBETCTBYIOLLEE TUMY UCMONb3yeMo-
ro gartyuvka, cMm. Tabnuuy XK.1.

BbIKMIOYMTH CXEMY KOMNEHcaLMu TemnepaTypbl CBOGOAHbIX KOHLIOB, yCTaHOBMB B napameTpe Yol
3HayeHue ofF. MapaMeTp OTKIIOYEHWst CXeMbl KOMMEHCaLMM TemnepaTtypbl CBOBOAHbLIX KOHLoB TI1
Yol HaxoguTcs B rpynne napaMeTpoB KOCTUPOBKY, AOCTYN K KOTOPOW ocyLlecTBnsieTcs Yepes kog Y.

Mepesectn npubop B pexxum PABOTA 1 yepes 5...10 cek — IPOKOHTPONMPOBaTb NOKa3aHUs Npu-
6opa. 3Tn noka3aHWs AOMKHbI ObITb PaBHbI CrIEAYOLLUM 3HAYEHUAM:

- npu pabote c Tepmonapon TXK(L) 500,0 £ 2,0 °C;

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

—  npwu pabote c Tepmonapon THH(N) 1105+ 2 °C;

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

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

- npu pabote ¢ Tepmonapon TBP(A-1) 1269 14 °C;

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

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

- npu pabote ¢ Tepmonapow TIP (B) 1498 + 4 °C;

—  npu pabote ¢ Tepmonapon TMK (T) 388 + 4 °C;

Mpumeyanue - Anga TI TMNM(S) NnpaBunbHOCTb BLIMNOMHEHUSI U3MEPEHNS KOHTPONMPYETCS Mpu
nopaye Ha Bxof npubopa aTanoHHoro Hanpsixernus 15,00 mB. MNpu aToM nokasaHuns npubopa [OMKHbI
coctaBnsaTh (1452 + 4) °C.

Ecnu norpelHocTb M3MepeHNs B 3TON TOYKe MpeBbILaeT npuvBeAeHHyo B M. XK.4.2 BenuuumHy,
BbINOMHUTL Onepauum, ykazaHHble B n. 2K.4.3 n X.4.4. Ecnun norpewHocTb He NpeBbIllaeT npuBeaeH-
HbIX BbILLIE 3HAYEHWI, IOCTUPOBKa He TpebyeTcs.

K.4.3 TMpown3secTn 1CTMPOBKY Npubopa, BbINOMHAA OENCTBUS B MOPSAKE WM NnocrnenoBaTenbHO-
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CTW, NpMBEeAeHHbIX B M. XK.2.

XK.4.4 Tlpon3BecTn NpoBepKy pe3ynbTaToB OCTMPOBKW, NMPOKOHTponMpoBas B pexume PABOTA
rokasaHus BepXHero LndpoBOro MHAMKATOPa, KOTopble AOMKHbI OblTb PaBHbI 3HAYEHNSAM, YKa3aHHbIM
B N. 2XK.4.2.

BHumaHue! lMpy BbinonHeHun paboT no n.n. XK.4.2-)K.4.4 BbixogHoe HanpsikeHue kanubpatopa
[OIMKHO OCTaBaTbCA HEN3MEHHbIM U PaBHbIM 3HAYEHWIO, 3adaHHOMY B M. XK.4.2.

XK.4.5 Ecnu norpeLluHocTb n3MepeHunsi B 3TON TOYKe NpeBbIlaeT npuBeaeHHyto B n. XK.4.2 Benu-
YMHY, NOBTOPHO BbIMOMHUTL ONepaumn, ykasaHHble B n.n. XX.4.3 n XX.4.4.

XK.4.6 BbiknounTtb NUTaHne npubopa n OTKMHYNUTE OT BXoda npubopa BonbTmeTp B1-12.

X.5 HOcTtupoBka npu6opa Ans pa6oTbl C AaTYMKaMU C BbIXOAHBIM CUrHaNoM NoCTOSIHHOrO ToKa

XK.5.1 MopkntounTb KO BXody Npubopa BMecTo AaTuunka AnddepeHumanbHbIi BonbTMeTp B1-12
B pexvmMe Kanubpartopa Toka, Uv aHanornyHbli eMy MCTOYHWK 3TANOHHOrO MNOCTOSIHHOMO TOKa C Knac-
coM TovHocTu He xyxe 0,05. CoeguHeHue npubopa ¢ B1-12 BbINOMHATL MO CXEMe, NpUBEAEHHOMN
Ha pucyHke X.3, ¢ cobniogeHveM MoNspHOCTV NOAKMNYEHUs (ANs ucnonHenus H2 nopknioyeHwe
npousBoauTb K knemmam 15, 14 onga Bxoga 1 1 13, 12 ansa Bxopa 2).

Kanu6patop TPM202 Kanu6patop TPM202
HanpsXeHus 1 Bxon HanpsHKeHuA 2 BxoA
B1-12 R B1-12 + IR

* | ax 10 il Y
ol ol
——+H 11 12

PucyHok X.3
Tun ncnonb3yemoro pesuctopa C2-29 B, conpoTtusnexme 100 Om=0,05 %.
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X.5.2 Bkniountb nutaHue npubopa v ycTaHOBWUTL TUN AaTtyvka (napametp cn.t ! (Cn.kd)), cooT-
BETCTBYIOLLMIA UCMONb3YyeMOMy TWMy AaTtyuka. YcraHosuTb B napametpe cnl { (Cn.ld) snavenve O,
a B napametpe cn.H {(Cn.H {) — 3Havenve 0.

3apgatb Ha Bbixoge B1-12 3HaueHwe TOka, COOTBETCTBYHOLLEE TUMY YCTAHOBMEHHOro AaTyuka
(Tabnuua XK.1).

MepeBecTy NpnGOp B PEXUM U3MEPEHNS BXOAHOW BENUUMHBI 1 Yepe3 5-10 ¢ NpOKOHTPONMpoBaTh
nokasaHus npvbopa. AT nokasaHus AoMkHbl BbiTb paBHbl 100,0 + 0,2 %. Ecnu norpeluHocts nsme-
peHVst B 9TOW TOYKe MpeBbillaeT MNPUBEAEHHOE 3HayeHve, BbIMOMHUTL Orepauuy, yKasaHHble B
n. >K.5.3. un. K.5.4.

XK.5.3 TpomnsBecTu OCTMPOBKY Npubopa, BbINOMHAS AENCTBUS B Nopsiake M nocrnefoBaTenbHo-
CTW, NpMBEAEHHbIX B M. XK.2.

XK.5.4 TMpown3BecTn NpPOBepPKY pe3yrnbTaToB HCTUPOBKK, NMPOKOHTponvpoBae B pexume PABOTA
nokasaHus BepxHero LmdpoBoro MHAMKaTopa, KOTOpble AOMMKHbI ObITh paBHbl (100,0 + 0,2) %.

BHumaHue! Mpu BbinonHeHun pabot no n.n. XK.5.3-XK.5.4 BbIXOAHON TOK kanubpaTopa OOoMmKeH
ocTaBaTbCs HEU3MEHHbIM U PaBHbIM 3Ha4YeHUIo, 3aaaHHoMy B . XK.5.2.

K.5.5 BbIknounTb NUTaHne npubopa v OTKMHYUTL OT Hero BonbTmeTp B1-12.

X.6 KOctupoBka npubopa Ans paboTbl C AaTYMKaMM C BbIXOAHbIM CUTHariomMm NOCTOSIHHOIO
HanpskeHus

2K.6.1 MopkntounTb kO BXxody npubopa BMecCTo AaTuuka AnddepeHumarnbHbii BonbTMeTp B1-12
B pexume kanubpaTtopa HanpsbkeHusi, UM aHanoruyHbll eMy MCTOYHWMK 3TaNloHHOTO MOCTOSIHHOIO
HanpsXkeHWs € KNnaccom To4HocTH He xyxke 0,05. CoegunHeHune npubopa ¢ B1-12 BbINOMHATE N0 cxeme,
npuBeaeHHoW Ha pucyHke XK.2, ¢ cobniogeHMeM MOMsPHOCTU MOAKIOYEHUs (AN MUcnonHeHus H2
noAKntoYeHne Npom3BoanTb Kk knemmam 15, 14 ang Bxoga 1 n 13, 12 gns Bxoga 2).

XK.6.2 BkniounTb nutaHve npubopa M yctaHoBUTL TvM datyuka (napametp cn.t ! (cn.kd)), coot-
BETCTBYIOLLWIA UCMOSb3YEMOMY TUMY AaTymka. YcTtaHoBuTb B napameTpe cn.l { (Ln.L2) sHayenme 0.0, a
B napametpe cn.H {(cn.HE) sHavenve 000,
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3apatb Ha BbIxofe KanubpaTopa 3HauyeHve HanpshKeHusi, COOTBETCTBYOLLEe TWUMy YCTaHOBIEH-
HOro gaTtyvka, cMm. Tabnuuy XK.1

Mepesectn npubop B pexxum PABOTA 1 yepes 5-10 ¢ — NPOKOHTPONMPOBATL NokasaHus Npudo-
pa. 3Tu nokasaHusa JomkHbI GbITe paBHbl (100,0 + 0,2)%. Ecnu norpellHoCcTb M3MepPEHHUS B 3TON TOYKe
npeBbilLaeT NpMBEAEHHOEe 3HaYeHne, BbINOMHUTL onepauun, ykadaHHble B n. XK.6.3 n n. 2K.6.4.

XK.6.3 lMpown3secTn 1CTMPOBKY Npubopa, BbINOMHSAA OENCTBUS B MOPsSAKE WM NocrnenoBaTernbHO-
CTU, NpuBeAEHHbIX B N. XK.2.

X.6.4 TMpou3secTn NpoBepPKy pe3ynbTaToB OCTUPOBKW, MPOKOHTponMpoeas B pexume PABOTA
nokasaHus BepxHero LmdpoBoro MHAMKaTopa, KoTopble AOMMKHbI ObITb paBHbl (100,0 + 0,2) %.

BHumaHue! lMpy BbinonHeHun paboT no n.n. XK.6.2-)K.6.4 BbIxogHOe HanpsikeHune kanvbpatopa
[OMKHO OCTaBaTbCS HEM3MEHHbIM U paBHbIM 3HAYEHUIO, 3aAaHHOMY B M. XK.6.2.

YK.6.5 Bblkntountb nuTaHne npmubopa n OTKMYUTE OT Hero BonbTMeTp B1-12.

X.7 KOctupoBka AaTuynka Temnepartypbl cBO60AHbIX KoHUoB T

XK.7.1 MopkntounTb, cobniofasi NONsSPHOCTL COeAMHEHUS, K MEPBOMY BXxoAy npubopa cBobGoaHbIe
KoHUbl TT1. MNMomecTuTb paboumn cnan Tl B cocyn, cogepxalumin cMecb nbaa 1 Bodbl (TeMnepaTypa
cmecn 0 °C).

XK.7.2 BkntounTb nuTaHue npubopa v ycTaHoBUTL TWM JaTtuvka (napametp Ln.k ), cooTBeTcTBy-
IOLLMIA TUNY NOAKMOYEHHON TepMonapbl.

XK.7.3 Mepesectu npubop B pexum PABOTA u nocne nporpesa npu6opa B TeveHue 20 MUHYT
NPOU3BECTU KOCTUPOBKY AaTuyvka TemnepaTypbl CBOGOAHLIX KOHLOB, ycTaHoBMB B napametpe LLhS

3HayeHune riin 1 HaXxaB KHOMKY IE (ana H2 E).
Bkntounte aBTOMaTuyeckyto koppekumio 31C Tepmonapbl No TemnepaType ero cBo6OAHbIX KOH-
LI0B, ycTaHOBMB B napameTtpe Yol sHaveHve an.
X.7.4 Tpomn3BecTn NpoBepKy pe3ynbTaToB OCTUPOBKMU, MPOKOHTPONMPOBAB B peXuMe nsmepe-
HWS NOKa3aHUsi Ha BepxHeM LMpoBOM MHAMKATOPE, KOTOpble AOMKHbI ObiTb paBHbl 3HadYeHuo 0 °C ¢
abcomntoTHOM norpeLHocTbIo He xyxe 1,0 °C.
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X.8 KOcTMpoBKa BbIXOAHbLIX YCTPOUCTB TUNa «U» 1 «Y»

2K.8.1 Mogkntountb BY Tnna «M» (UAI «napameTp — 1ok oT 4 o 20 MA»); BY Ttuna «Y» (LAl
«napameTp — HanpsbkeHue ot 0 4ol0 B») no cxemam, npvBeaeHHbIM Ha pucyHkax XK.4 — XK.7.

HanpsbkeHvne ucToyHnka NuTaHnMsa JomkHO BbiTe B AnanasoHe oT 15 go 28 B. B kavectse name-
puUTENS HanpshkeHUs1 MoXeT OblTb MCMonb3oBaH npubop Ans kanubposku BonbTMeTpoB P3003 mnu
MHOW Npubop TOro e Knacca ¢ paspeLuatoLlen cnocobHocTsio 0,001 B.

X.8.2 BbluucneHvne KoappuLMeHTOB HOCTUPOBKM NPOU3BOAUTCS MPU U3MEHEHWUN 3HAYEHW Npo-
rpamMupyembix napameTtpos B rpynne CALA.

A N
[ns nocTtyna k rpynne crneayet OAHOBPEMEHHO HaXaTb KHOMKK IZ + E + IE (ana H2 [E +
T +=) uynepxusaTh A0 nosBneHus PASS.

Y
KHonkamu ’Z (ana H2 E), Ig (ana H2 E) ycTaHoBuThb kog 04,
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TPM202

0'¢ of | [T
o O O
M 63 P3O0
PucyHok X.4 — PucyHok X.5 —
MopknioyeHnue BY1 tuna U (R4=500 Om) MoaknioyeHne BY2 tTuna U

101



TPM202

PucyHok X.6 — MoaknioyeHne BY1 tTuna Y PucyHok X.7 — MNoakniovyeHue BY2 tuna Y

7K.8.3 TlMocne Habopa koga HaxaTb IE

>K.8.4 [Onsa toctupoBkn BY1 kHonkamum |§ Ig BblbpaTb napameTp «KoahduLumeHT roCcTMpoBKY
MVUHUMAanbHOW rpaHuubl BbixogHoro curdana ans LA 1» ¢ {-I. Namensas sHaveHne napametpa, 4o-
B6uUTbCA, 4TOObLI NOKa3aHNsA BONIbTMETPA PaBHANNCH:

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

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

NPOr.
HaxaTb KHOMKy . Ha nhgukatope otobpasutcs napametp «KoadhULMEHT HOCTUPOBKM MaKcu-
MaribHOM rpaHuLbl BbIXogHoro curdana ans LAM 1» C {- £
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X.8.5 UameHss 3HauveHue napametpa ¢ {- {, 1obuTbes, 4TOGbI NoKa3aHWsi BONbTMETpa paBHsi-
nvce:

- 10,0 B npwu toctupoBke LIAI oT 4 o 20 MA;

- 10,0 B npwu toctuposke LIAT ot 0 go 10 B.

Haxatb KHoMKy IE (ana H2 @).

XK.8.6 Ons tocTupoBkM BY2 BbINONHUTL AEWCTBUS, onucaHHble B n.n. XK.8.2 -)K.8.5, nogobpas
COOTBETCTBEHHO 3HayeHUs napameTpoB «KoadpuuMeHT IOCTUPOBKM MUHUMAIbHOWM rpaHuLbl BbIXOA-
Horo curHana ana LUAM 2» — £ 2-0, «KoadhdULmMEHT ICTUPOBKU MaKCUMarbHOM rpaHuLbl BbIXOAHOTO
curHana ana UAM 2» —J2- £

NPOr.
K.8.7 [ns Bbixoga M3 pexuma HCTUPOBKN YAEPXKUBaTb KHOMKY I: (ana H2 [E) B Te4yeHun 6
Ccek.

BbIkniounTb NUTaHne npubopa 1 oTkMYMTL 06opyaoBaHue.
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