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Mpeaynpexaalowme coobLieHns

B naHHOM pyKkOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

ﬁ ONACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeaCTBEHHOW yrpo3e OonacHoOM CUTyauum,

KOTOpad npuBeaeT K cmepTn nnm CeprSHOﬁ TpaBMe, ecrn ee He NpeaoTBpaTuUTb.

BHUMAHUE
i ' \ | KnitoueBoe cnoso BHYMAHWE coo6LaeT o noTeHUnansHO onacHOM CUTyaLMK, KoTopasi MOXET
NPUBECTU K HEOOMbLUMM TPpaBMaM.

NPEQYNPEXOEHUE
@ KnitoueBoe cnoso MNMPEAYMNPEXOEHWE coobliaeT o noTeHuManbHO onacHon cuTyauum, Kotopas

MOXeT NpuBeCTn K NOBpeXaeHUo nMmyLiecTsea.

NMPUMEYAHUE
|II Kntouesoe cnoeo NPUMEYAHUE obpauwlaet BHUMaHME Ha NONe3Hble COBETLI U peKOMeHaaL MM,
a Tarke nHgopmaumio ansa 3pdeKkTMBHOM 1 Ge3aBapuiiHo paboTbl 00opyaoBaHMS.

OrpaHuyeHne oTBETCTBEHHOCTHU
Hu npu kakux obcroatensctBax OO0 «[1ponsBoactBeHHoe ob6beanHeHne OBEH» n ero KOHTpareHThbl He
OyayT HECTM HOPMANYECKYIO OTBETCTBEHHOCTb M He ByayT npusHaBaTh 3a coboli kakue-nnbo obssaTenscisa
B CBA3W C MoObIM ywepbom, BO3HMKWMM B pe3ynbrate YCTaHOBKWM MMM UCNonb3oBaHusA npubopa

C HapyLwleHnem D,EIZCTByI'OIJJ,eﬂ HOpMaTVIBHO-TeXHI/ILIE‘CKOIZ OOKyMeHTauun.




BBegeHue

HacTtosiwee PykoBogcTtBo no akcnnyatauum npegHasHayeHo ANd  O03HaKoOMIeHUs O0BCnyxXuBatoLlero
nepcoHana ¢ YCTPOWCTBOM, TMPUHLUMNOM [OEUCTBUS, KOHCTPYKLUMEN, TEeXHUYECKOW IKchnyatauven wu
obcnyxuBaHmeMm wuameputens [[O-perynatopa MMKPONPOLIECCOPHOrO  OAHOKaHanbHoro TPM12 ¢
YHMBEpPCanbHbIM U3MEPUTENBbHBLIM BXOAOM (B AanbHENLLEM MO TEKCTY MMEHYEMOTO «Nprudop»).

MNoagkntoveHwne, perynmpoBka n TeXOGCJ’Iy)KMBaHVIe an6opa OOJDKHbI npon3BoanTbCA TOJTbKO
KBaHM¢)MuMpOBaHHbIMM cneumannctamMmm nocne npodYTeHna HacTodLlero pykoBoactea no akcnnyatauynn.

|_|pl460p M3rotaBfiMBaeTCA B pPa3finYyHbIX MOAM(*)MK&LI,I/IHX, 3aLLIM(prBaHHbIX B KOA€ MNOSIHOro YyCnoBHOIO

ob60o3Ha4veHus.
TPM12-X. Y. X

Twun kopnyca:

|Tmn npnbopa

H — kopnyc HacTeHHOro KpenneHus;
|Tvm Kopnyca

L1 — kopnycC LMTOBOrO KPENeHuss;

IE

| (0603HayeHre nepBuYHOrO Npeobpasosarens

11 — kopnyc LWMTOBOro KpenneHnsi Co CbeMHbIM

T

| Twn BCTPOEHHOTO BbIXOAHOMO YCTPOIACTBA

KNEeMMHMWKOM;
LLI2 — kopnycC LWMTOBOrO KpenneHns;

I — kopnyc gna yctaHoBku Ha DIN-penky.

O603Ha4yeHne NepBUYHLIX Npeobpa3oBaTenen:

Y- YHuBeEpCarbHble N3MepuUTesbHbl€ BXObI.

Tun BcTpoeHHoro BY1(2):
P — KOHTaKTbl 3NEeKTPOMarHMTHOro pene;
K — ontonapa TpaH3ucTopHas n-p-n-tuna;
T — BbIXo4 ANs ynpasneHvs BHELWHUM TBEPAOTENbHbIM pene;

C — onTonapa cumucTopHas.
Mpumep 3anucy o6o3HaYeHns npubopa B 4OKYMEHTaLMMW APYrol NPOAYKLUWW, TAe OH MOXET ObITb NPUMEHEH:

Wameputens MNMAO-perynatop MMKpoOnpoLEeCCOpPHbIN oaHOoKaHanbHbin TPM12-H.Y.P TY 4217-041-46526536-
2013.



Ucnonb3yemblie abbpeBuaTypbl
BY — BbIxo4HOE YCTPONCTBO
'BC — ropsiuee BogocHabxeHne
UM — ncnonHuTenbHbIn MeXaHu3M
XC — «xonoaHbI cnamy
KXC — komneHcaums «xonogHoro cnas»
JY — nornyeckoe ycTponcTeo
ML — nponopuMoHanbHO-UHTErpanbHO- AnddepeHLanbHbI (PErynsTop, 3aKoH)
T — npeo6pasoBaTternib TEPMO3SIEKTPUYECKMI (TepMonapa)
TC — Tepmonpeobpa3soBaTtenb CONPOTUBIIEHUS
LA — undpo-aHanorosein npeobpasoBaTernb

LLUM — lunpoTHo-umMnynecHaa moaynaumns



1 HasHaudeHue n cyHkumn

1 HasHauyeHue u ¢pyHKUMMN

Mpubop npegHasHadeH AnNs UHOWKAUUWM W PerynupoBaHUsi TEXHOMNOTMMYECKMX MapaMeTpoB, U3MepSieMbIX
nepBUYHbIMU NpeobpasoBatensiMu (AaTynkamu TemMnepaTypbl, AaBNeHNs 1 ap.).

Mpnbop cooteBetrctByer OCT P 52931-— 2008 u oTHOCUTCS K uU3OENUsiM rocyqapCTBEHHOW CUCTEMbI
NPOMBbILLNTEHHbIX I'IpVIGOpOB 1 cpencTe aBTomMatTmsauun.

Mpnbop 3apernctpupoBaH B [0CyaapCTBEHHOM peecTpe CPeacTB U3MEPEHUN.
Mpunbop MoxeT BbITb NPUMEHEH Ha MPOMbILLINEHHBLIX 06beKTax, MOAKOHTPONbHbLIX PocTexHaasopy.

Mpnbop No3BonsaeT BbINOMHATL cneayoLLme QyHKLMK:

* U3MepeHue TemnepaTtypbl NN Apyrnx PU3NYECKUX BENUYNH (4aBneHUs, BNaXXHOCTU, pacxoaa, YPOBHS U
T.N.) B O4HOW TOYKE C MOMOLLIbIO CTAHAAPTHBLIX AaTYMKOB, MOAKMOYaEMbIX K YHUBEPCaNbHOMY BXOAY
npmnbopa;

* 00paboTKy BXOAHbIX CUTHAsOB:

— UnpoByIO OUNETPALINIO N KOPPEKLMIO;

— MacwTtabupoBaHne yHUULMPOBAHHOIO CUrHana ans otobpaxeHus Ha MHaAnKaTope U3nN4eckomn
BESTUYMHBI;

— BbIYUCIIEHNE N MHOMKALMIO KBAOPATHOIO KOPHS N3 U3MEPSIEMON BEMNUYMHDI;

* 0T06pa)KeHl/Ie TeKyLliero usMmepeHuma Ha BCTpoOeHHOM CBETOANOOHOM LIM;

* cOXpaHeHMWe Mpu OTKMHYEHUN NUTaHNUA B S9HEProHe3aBnCMMON NaMATU PYHKLUMOHAbHBLIX NapamMeTpoB
npubopa, 3agaHHbIX NPU HACTPOWKE.

* ynpaereHve anekTponpmMBoAOM 3arnopHo-perynupytowero (K3P) unm TpexxogoBoro knanaHa 6es yyeta
€ro MonoXeHus, a Takke CUCTEMON «HarpeBaTerb-XOnoANIbHUKY;

* perynupoBaHue n3mepsaemon BennYnHbl Mo nponopunoHanbHo-MHTerpansHo-gudpdepeHumnansHomy
(MWA) 3akoHy B cucTeMe «HarpeBaTenb—xXONOAMITBHMK» U NO NPONOPLMOHANbHO-UHTErpanbHOMY
(MW) sakoHy ansa K3P;

* aBTOMaTmyeckoe onpeaerneHue koadgduuneHtos MNNO-perynsatopa (aBTOHACTpoOKKa).



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — XapakTepucTuku npubopa

HanmeHoBaHue 3HaueHue
ﬂmanasoH nepemMeHHOro HanpsaXeHuna NnnTaHna ona
BCEX TUNOB KOPMYCOB:
* HarnpsixeHve 90...245B
* yacToTa 47...63 T4

MoTpebnsemasn MoLHOCTL (4ns Npubopos ¢
nepeMeHHbIM HanpsbkeHWeM NUTaHus)

He bonee 10 Bt

[nanasoH NOCTOAHHOIO HANPSXKEHWS MUTaHUSA
(Tonbko ansa npmbopos ¢ Tunom kopnyca L11)

20...375B
(HOMMHanbHOe HanpshxkeHne 24 B)

Tmnom kopnyca L11)

MoTpebnsiemas MOLLHOCTL (TONbKO Ans Npnbopos ¢

He 6onee 7 BA

NMOCTOAHHOIO TOKa

HanpsikeHne BCTPOEHHOro UCTOYHMKA NUTaHUs

24+248B

WCTOYHUKa NUTaHnA

MakcumansHO 4OMYCTUMbIA TOK BCTPOEHHOIO

80 A

KonuyecTtBo kaHanoB

1

Bpewms onpoca Bxoaa:
+TC
« TN

HanpsaXXeHna n Toka

YHUULUMPOBAHHbIE CUTHASbI MOCTOSIHHOTO

* onsa npubopoe B kopnycax H, W1, W2 wn [
* onsa npubopos B kopnyce LL11

He bonee 0,8 cek
He 6onee 0,4 cek

He 6onee 0,4 cek
He bonee 0,1 cek

CreneHb 3almThbI Kopnyca:

* HacTeHHbIn H

» wuToBble L1, W2, 11 (co CTOpPOHbI NMLEBOM
naxenu)

* DIN-peeyHbin [1 (co CTOPOHbLI NMUEBON NaHenu)

P44
IP54
IP20

* HaCTeHHbIN H

* wmtosomn L1

* wmtosom L1

* wmrtoson L2

* DIN-peeyHbIn [

abaputHble pasmepbl Npubopa:

(105 % 130 x 65) £ 1 Mm
(96 x 96 x 65) £ 1 MM
(96 x 96 x 47) £ 1 Mm
(96 x 48 x 100) £ 1 Mm
(72 %90 x 58) + 1 Mm

Macca npubopa

He 6onee 0,5 kr

CpenHwii cpok criy0bl

8 net

Tabnuua 2.2 — [laT4UKU U BXOAHbIe CUrHanbl

[JaTyuk unu BxogHom
curHan

[Ounana3oH namepeHum

Mpepnen ocHoBHOM
npuBegeHHoOMN
norpewHocTH, %

3HauyeHue egnHULI
MnagLero paspsga?)

Tepmonpeobpa3oBartenu conpotuBneHusi no FOCT 6651-20093)

Cu 50 (a =0,00426 °C-1)" -50...+200 °C 0,1°C
50M (a = 0,00428 °C-1) —200...+200 °C 0,1°C
Pt 50 (a = 0,00385 °C-1) —200...+850 °C 0,1°C +0,25
501 (a = 0,00391 °C-1) —240...+1100 °C 0,1°C
Cu 100 (a = 0,00426 °C-1) -50...+200 °C 0,1°C




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHne Tabnuubl 2.2

[aTuynk nnm BxogHom

Ownana3oH namepeHnn

3HauyeHue egnHULbI

Mpepen ocHoBHOM
npuBegeHHOMN
norpewHocTH, %

curHan Mnaguwero paspsga?)
100M (a = 0,00428 °C-1) —200...+200 °C 0,1°C
Pt 100 (a = 0,00385 °C-1) —200...+850 °C 0,1°C
10001 (a = 0,00391 °C-1) —240...+1100 °C 0,1°C
100H (a = 0,00617 °C-1) —60...+180 °C 0,1°C
Pt 500 (a=0,00385 °C-1) —200...+850 °C 0,1°C
5000 (a = 0,00391 °C-1) —-250...+1100 °C 0,1°C
Cu 500 (a = 0,00426 °C-1) -50...+200 °C 0,1°C
500M (a = 0,00428 °C-1) —200...+200 °C 0,1°C
500H (a =0,00617 °C-1) -60...+180 °C 0,1°C
Cu 1000 (a = 0,00426 °C-1) -50...+200 °C 0,1°C
1000M (a = 0,00428 °C-1) —200...+200 °C 0,1°C
Pt 1000 (a = 0,00385 °C-1) —200...+850 °C 0,1°C
1000 (a = 0,00391 °C-1) —-250...+1100 °C 0,1°C
1000H (a = 0,00617 °C-1) —-60...+180 °C 0,1°C

TepmoanekTpu4yeckue npeodpasosatenu no NOCT P 8.585-2001

TXK (L) —200...+800 °C 0,1°C
TXKK (J) —200...+1200 °C 1,0°C
THH (N) —200...+1300 °C 1,0°C
TXA (K) —200...+1360 °C 1,0°C
TN (S) -50...+1750 °C 1,0°C £05
T (R) -50...+1750 °C 1,0°C 7
(£0,25)9
TP (B) +200...+1800 °C 1,0°C
TBP (A-1) 0...+2500 °C 1,0°C
TBP (A-2) 0...+1800 °C 1,0°C
TBP (A-3) 0...+1800 °C 1,0°C
TMK (T) —-250...+400 °C 0,1°C
CurHan NnoCTOAHHOroO HanpsXXeHus
-50...+50 mB ‘0...100% 0,1;1,0% +0,25
YHudumumpoBaHHble curHansi no NOCT 26.011-80
0..1B 0...100 % 0,1;1,0%
+0,25
0..5mA 0...100 % 0,1;1,0%
0...20 A 0...100 % 0,1;1,0%
+0,25
4..20 MA 0...100 % 0,1;1,0%
MpumevaHusn

1) TemnepatypHbIn k0addpurumneHT TC — OTHOLLEHUE pa3HULbI CONPOTUBIIEHWI AaT4MKa, MU3MEPEHHbIX NPW

Temnepatype 100 n 0 °C, k ero conpoTtusneHuto, uameperHomy npu 0°C (Ro), aeneHHoe Ha 100 °C n

OKpYrrieHHOE [0 NSTOro 3Haka nocre 3ansiTon.
2) npu Temnepatype Bbiwe 999,9 n Hmke MuHyc 199,9°C ueHa eanHuubl Mnagwero paspsiga pasHa 1 °C.
3) pornyckaeTcs NpMMeHeHne HecTangapTuaoBaHHoro megHoro TC ¢ Rp =53 Om, a =0,00426 °C -1 n

AnanasoHoM nsmepeHun ot muHyc 50 go +180 °C.
4)oCcHOBHasi NpyBeAeHHasi NorpeLlHoCTL 6e3 KoMMneHcaUmMm XoNogHOro cnas.




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

Tabnuua 2.3 — MNapameTpbl BCTpoeHHoro BY

0603';;*9"'“ TuN BLIXOAHOrO 3rIeMeHTa TexHUYecKue napameTpbl
BY auckpeTtHoro Tuna

P KoHTaKTbl 3aNeKTpoMarHMTHOro perne Tok He 6onee 8 A npu HanpsXkeHUn He
6onee 250 B (50 Nu)

K OnTonapa TpaH3ncTopHas n-p-n-tuna MocTosiHHBIN TOK He Bonee 400 MA npu
HanpsxeHun He 6onee 60 B

T Bbixoa ons ynpasneHus BHELIHUM BbixogHoe HanpsikeHue 4...6 B,

TBEpLOTENbHbIM pene MOCTOSIHHbIV TOK He bornee 25 MA

Cc OnTtonapa cMmuctopHas Tok He 6onee 50 MA npu nepeMeHHOM

HanpsxeHnn He 6onee 250 B (50 Mu)

NPEQYNPEXOEHUE

(D Mpnbop nmeet asa BY ogHoro Tnna — ABa pene, ABe ontonapsl, ABa ONTOCMMMUCTOPA UK ABa BbiXxoda
ANsl ynpaBrneHus BHELLUHUM TBEPAOTENbHbLIM pene. B 0603HaveHnn npubopa npMBoguTCst OAMH
CUMBOJ, COOTBETCTBYIOLLMI NpUMeHaemomy BY.

2.2 YcnoBus aKkcnnyatauuu

Mpnbop npegHasHayeH aAnga sKkcnnyatauumn Npu creayowmx yCnoBusx:
* 3aKpbITble B3pbiBOOE30NacHbIe NOMeELLIEHUS 6e3 arpecCMBHbIX NApoB M ra3os;
* TeMnepartypa okpyatolero sosayxa ot muHyc 20 o +50 °C;

@ NPEAYNPEXOEHUE
Onsa moaudwmkaumii npubopa, BbINYLWEHHbIX MO cneuuansHoMy 3akasy, onyCcKaeTcst
aKcnnyaTaums npy Temneparype okpyxatowuero sosgyxa ot muHyc 40 go +50 °C.

* BEPXHWUI Npeaen OTHOCUTENbHOW BNaXHOCTW Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee HU3Knx
TemnepaTypax 6e3 kKoHAeHcaummn Bnarw;

» atmocdepHoe gaeneHune ot 84 oo 106,7 klMa.

Mo ycTOMYMBOCTU K SMEKTPOMAarHWTHbIM BO3AENCTBUSIM U MO YPOBHIO U3NydYaembix paguonomex npubop
cooTBeTcTBYET 060pyaoBaHuto knacca A no NOCT 51522-1999 (M3K 61326-1).

Mo yCTOMYMBOCTM K MEXaHUYEeCKMM BO3LEWCTBUAM MpU 3SKChnyatauum npubop COOTBETCTBYET rpynne
ucnonHeHnsa N2 no MOCT P 52931-2008.

Mo yCcTOMYMBOCTM K KNMMAaTUYECKMM BO3AENCTBMAM MpU 3KChfyataumm npubop COOTBETCTBYET rpymnne
ncnonHexusa B4 no NOCT P 52931-2008.
CD NPEOYNPEXOEHUE
TpeboBaHMA B YaCTN BHELUHMX BO3OENCTBYOLWNX (DAKTOPOB ABMAIOTCA 00A3aTenbHbIMKU, TaK Kak
OTHOCATCHA K TpeboBaHusiM 6e3onacHOCTU.
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3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

Ak BHUMAHUE

Ha kneMMHUWKe NpucyTCTBYET OnacHoe ANs XU3HWU HanpsieHue BenuumHon oo 250 B. Jiobblie
NoAKmMYeHnst K npubopy 1 paboThl MO ero TEXHUYECKOMY 06CyXMBaHUIO cneayeT Npon3BoAnNTb
TONbKO NPW OTKIMOMEHHOM NUTaHnK Npubopa.

Mo cnocoby 3awuTbl OT MNOpPaXeHUs 3MeKTPUYEeCKUM TOKOM npubop cooTtBeTcTByeT Kknaccy |l
no MOCT 12.2.007.0-75.

Mpn akcnnyataumu, TEXHUYECKOM OOCnyXuMBaHMM U MNOBepke cregyeT cobniogate TpeboBaHus
FOCT 12.3.019-80, lMNMpaBun akcnnyaTaumMmn aneKTpoycTaHOBOK noTpebutenei un MNpaeBun oxpaHbl Tpyga npu
3Kcnnyataumm anekTpoyCcTaHOBOK NoTpebuTenen.

He monyckaeTtca nonagaHue BrarM Ha KOHTAKTbl BbIXOAHOrO pa3bema W BHYTPEHHWE OMEKTPOINEMEHThI
npubopa. 3anpeLyeHo 1cnonb3oBaTb NPUMGOp B arpeccuBHbLIX CPEAax C CoAepXaHMeM B atMocdepe KUCHOT,
Lienoyeit, Macen u T. .
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4 MoHTax

4 MoHTax

4.1 YctaHoBKa npubopa HacTeHHoro kpensneHusa H

[ns yctaHoBku npubopa cnegyet:

1. 3akpenuTb KpOHWTENH Tpems BuHTamm M4 x 20 Ha

2.

3.

HemoHTax npubopa crnegyeT NpoussoanTb B 06paTHOM nopsigke.

)

[i]

NMOBEPXHOCTW, MpeLHa3Ha4YeHHON A YCTaHOBKM Npnbopa (CM.
PUCYHOK 4.2).

NMPUMEYAHUE
BuHTBI 4N KpenneHns KpOHWTENHa He BXOAAT B
KOMMIMEKT NOCTaBKU.
3auennTb KpenexHbl Yyronok Ha 3agHer cTeHke npubopa 3a
BEPXHIOK KPOMKY KPOHLUTENHA.
MpukpenuTb NPUOOP K KPOHLUTENHY BUHTOM M3 KOMMIIEKTa
MOCTaBKM.

2)

3)

NPEAYNPEXOEHUE
lMpoBoaa nogknoyaTCa NPY CHATON KpbilwKe npubopa. Ans PucyHok 4.1 — MoHTax npubopa
yno6cTBa nogknodeHus crieqyet 3adouKCMpoBaTh OCHOBaHUE HacCTeHHOro KpenseHus

npubopa Ha KPOHLUTEHE KpeneXXHbIM BUHTOM.

60 KyTUK

KPOHLWITEAH

<130

PucyHok 4.2 — Ta6apuTHble pa3mepbl kopnyca H

NMPUMEYAHUE
BTtynku cnegyeT noapesaTtb B COOTBETCTBUM C AMaMETPOM BBOAHOTO Kaberns.

4.2 YctaHoBKa npubopa wutoBoro kpensnenus L1

[lns ycTaHoBKM NpuGopa criegyeT:

1.

. BctaButb (bVIKCﬂTOpr M3 KOMIJieKTa NoCTaBKM B OTBEPCTUA Ha

. C ycunuvem 3aBepHyTb BUHTbI M4 x 35 13 koMnnekTa NnocTaBkM B

MoaroToBUTL Ha LWMTE yNpaBneHUst MOHTaXHbI Bbipes Ans
yCTaHOBKM npubopa (CM. pUCyHoK 4.4).

. YcTaHOBUTL NpOKIagKy Ha paMky npubopa ans obecneyeHmst 1)

cTenexu 3awuTbl IP54.

. BctaButb NprGop B MOHTaXKHbIV BbIpes.

BoKOBbIX CTEeHKax npubopa.

OTBEPCTUSAX KaKaoro omkcaropa Tak, 4tobbl npudop Obin NIoTHO
npwxkaT K MMUEBOI NaHenm wura.

[emoHTax npubopa criegyeT NponsBoAMTb B 0GpaTHOM MopsiaKe.

PucyHok 4.3 — MoHTax npubopa
LUTOBOrO KpensieHns

12



4 MoHTax

JINLEBas NaHenb Wwuta

25
ukcatop Ty

/

N
\{7\

%

N

%

PucyHok 4.4 — FTa6aputHble pa3mMepsbl kopnyca L1

Bua csagun Bua cnepeaun Bua cboky

YnnotHexne

0102 117 [——

PucyHok 4.5 — NMpun6op B kopnyce L1, ycTaHOBMEHHbIN B LUAT TONLMHON 3 MM

4.3 YcTtaHOBKa npubopa wutoBoro KkpensneHus L2

[nsa yctaHoBku npubopa cneayert:

1

[emoHTax npubopa cregyeT Npon3BoAMTb B 0GpaTHOM MopsiaKe.

. MoaroToBuTbL Ha LWWTE YNPaBMNEHUst MOHTaXHbI BbIpe3 A5
. YcTaHOBWTB MpoKnagKy Ha pamky npubopa ans obecneyeHms 1)

. BctaButb NprGop B MOHTaXHbIV BbIpes.

. BctaButb d)VIKCGTOpr M3 KOMIJieKTa NoCTaBKM B OTBEPCTUA Ha

. C ycunuem 3aBepHyTb BUHTBI M4 x 35 13 koMnnekTa nocTaBkn B

yCTaHOBKM npubopa (CM. pUcyHoK 4.7).

cTenenu 3awuTbl IP54.

BOKOBbIX CTEHKax npubopa. 2

OTBEPCTUSIX KaXKOoro dmkcaTopa Tak, YTobbl Npubop Obis NIOTHO

npwxar K NMLeBon NnaHenu wura. PucyHok 4.6 — MoHTax npubopa
LNTOBOrO KpensieHUs

~
) NMLEBAR NaHeNb WKTa
\9k dukcatop ha

\
. I— | I
\K‘/ﬁ'

PucyHok 4.7 — Ta6aputHble pa3mMepbl kopnyca L2
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4 MoHTax

Bup cagn Bup cnepean Bup cBoky

YnnotHexue

4

54

A
P. %
5 || 8 A ®
23 91 108 !
112
102 13 94,7 ~2,5
it

PucyHok 4.8 — Mpu6op B kopnyce LLI2, ycTaHOBNEHHbIN B LUUAT TONMHON 3 MM

4.4 YctaHoBKa npubopa wutoBoro kpennenus 11

[ns yctaHoBkM npubopa cnegyer:
1. MoaroToBUTL Ha LLMTE yNpaBneHUss MOHTaXHbIN BbIpes ANns
ycTaHoBku npubopa (cMm. pucyHok 4.10).
2. YcTaHOBUTbL NPOKNaaKy Ha pamky npubopa ans obecneveHus
cTenenu 3awuTbl IP54.
3. BcTtaBuTb NpMbOP B MOHTaXHbI BbIpe3.

4. BcTtaBuTb (hukcaTopbl N3 KOMMNIIEKTa NOCTaBKU B OTBEPCTUS Ha
OOKOBbIX CTEHKax npubopa.

5. C ycunmem 3aBepHyTb BUHTBI M4 x 35 13 KOMNnekTa nocTaBk/ B
OTBEPCTUAX Kaxaoro dmkcartopa Tak, 4Toobl npubop Gbin NNOTHO
npwxaT K NMMUEBON NaHenu wura.

HemoHTax npubopa cneayeT NpoM3BOAUTL B 0OpaTHOM MopsigKe.

NnueBast naHensb wurta
PucyHok 4.9 — MoHTax npubopa

B Kopnyce 11
ukcaTopbl
\%
PucyHok 4.10 — Mab6apuTHble pa3mepbl Kopnyca Li11
Bua caagu Bup cnepeam Bunpa cboky

YnnotHeHve

Ba080AR0000080RAAAR

093

108

PucyHok 4.11 — NMpun6op B kopnyce LL11, ycTaHOBNEHHbIN B WWWT TONLWMUHON 3 MM
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4 MoHTax

4.5 «BbbicTpasa» 3ameHa npubopa (kopnyc LL11)

KoHCTpyKUma kneMmHMKa npubopa, BbinosnHeHHoro B kopnyce LLi11, nosBonsieT onepaTUBHO 3aMEHUTL NpUGop

oe3 AOeMOHTaXa NoAKIMYeHHbIX K HeMY BHELLHNX TIMHNIA CBA3WN.

[ns sameHbl npnbopa cnegyer:

1. OBecTouMTb BCE NMHUK CBA3M, MOAXOASALLME K NPMBOopY, B T. 4.
NMHUM MUTaHNS.

2. OTKpYTUTb ABa KPENeXHbIX BUHTA MO KpasiM KNEeMMHOWN KOMOAKK
npmnbopa.

3. Otoenutb CbEeMHYI0 HaCTb KOJTOOKN OT an6opa BMeCTe C
NOoAKNMKYEHHbIMU BHELWWHUMU NTMHNAMK CBA3U C NOMOLLbIO
OTBEPTKN UnNn Apyroro noaxogdALllero MHCTpymMmeHTa.

4. BbiHyTb NpMBOp 13 WKTa, a Ha ero MecTo yCTaHOBUTL OPYromn C

npeaBapuTenbHO YAaneHHOo PasbeMHOI YacTbio KNeMM. PucyHok 4.12 — «BbicTpasi»

5. MNoacoeayHNTb K YCTAHOBMNEHHOMY MPUBOPY CHATYHO YacTb
KIMEMM C MOAKMIOYEHHBIMU BHELLUHUMMW MIUHUSIMU CBSA3M.

6. 3aprTI/ITb KpeneXHble BUHTbI KNeMMHOM KONnoakKu.
4.6 YctaHoBKa npu6opa DIN-peeyHoro kpennenums [
[ns yctaHoBku npubopa cnegyet:

1. MoarotoBuTb Mecto Ha DIN-peike ansa yctaHoBku npubopa (cm.
pUCyHOK 4.14).

2. YcraHoBuTb npubop Ha DIN-penky.

3. C ycunuem npuaasutb npubop k DIN-perike B HanpasneHuw,
MoKasaHHOM CTPEeSKoW, A0 mKcaLnn 3aLenku.

[ns nemoHTaxa npubopa cnegyer:

3amMeHa npubopa

PucyHok 4.13 — MoHTax npubopa
1. OTCOEAMHNTL MMHUN CBA3M C BHELUHUMMW YCTPOWUCTBaMMU. c kpenneHunem Ha DIN-peiiky

2.B NPOYLUNHY 3aLllenikKn BCTaBUTb OCTPUE OTBEPTKU.

3. Bawenky omxaTtb, nocre 4Yero otBecT npndop ot DIN-perikn.

~% | 1

PucyHok 4.14 — MaGapuTtHble pa3mepsbl kopnyca [

15




5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

[ns obGecnevyeHna HageXHOCTU ANEKTPUYHECKNX COeaNHEHUN cnegyeTr ucnonb3oBatb MenHble kabenu wn
npoeoga C o4HONPOBOJSTOYHBbIMM UITM MHOIOMNPOBOJTOYHbBIMU XUINMaMu. KoHUbI npoesoaoB cnegyetr 3a4nCTuThb.
MHOFOI'IpOBOﬂO‘-IHbIe Xunbl cnegyet 3anygnuTb Ui ncnosib3oBaTb KabenbHble HAKOHEYHUKN.

Tpe6OBaHI/IFI K CEYEeHUsIM Xxunn kabenen YKa3aHbl Ha PUCYHKe HUXe.

HAKOHEYHUK

L, 05..15um? L, 02..15um? ! 02...1,5mm?
> < >
v
X=7..8Mm

1) opHONPOBONOYHas 2) MHOronpoBOMOYHas 3) MHOrONpOBONOYHas Xuna
xuna xuna C HaKOHEYHUKOM

PucyHok 5.1 — Tpe6oBaHMA K ceYeHUAM XWI Kabernen n AnnHe 3a4UCTKN

O6wme TpeboBaHUS K IMHUAM COEANHEHWUN:

* BO BPEMSI MOHTaa kabenewn crieyeTt BblAeNUTb CUrHaNbHbIE NIMHUN CBA3W, CoeanHsioLLmMe npubop ¢
[AaTYMKOM B CaMOCTOATENbHYIO Tpaccy (UM HECKOMNbLKO Tpacc). Tpaccy (Mnm HECKOMbKO Tpacc)
pacnonoXuTb OTAENbBHO OT CUMOBLIX kabenen, a Takke oT kabenen, cosaatoLLMX BbICOKOYACTOTHbIE U
UMMYNbCHbIE MOMEXMU;

* ANA 3aWmTbl BXOA0B NpMbopa OT BMAHUS MPOMBILLIIEHHbIX 3N1EKTPOMAarHUTHbIX MOMEX crneayet
3KpaHMpoBaTb NMHUN CBA3M Npubopa ¢ AaT4ymMkoM. B kavyecTBe akpaHOB MOryT BbITb UCMONbL30BaHbI
crneumarnbHble Kabenu ¢ aKpaHVPYOLLMMUY OMfeTKaMmn NNy 3a3eMneHHble cTanbHble TPyObl
nogxogsLlero Anamerpa. OkpaHbl kabener ¢ 3KpaHUPYHOLLUMMU ONfeTKamy crneqyeTt NOAKIUNTb K
KOHTaKTy (pyHKUMOHaneHoro 3a3emnenus (FE) B wmte ynpasneHus;

* PUNLTPLI CETEBLIX MOMEX CMeayeT ycTaHaBNMBaTh B MMHUAX MUTaHUS Npubopa;
* UCKporacsiLime uILTpbl crieqyeT yCTaHaBNMMBaTh B NIMHUSIX KOMMYTaLMW CUII0BOTO 060pyaoBaHus.

MoHTupysi cnuctemy, B KoTopon pabotaet npmubop, crneayeT yunTbiBaTh NpaBunia opraHnsaumm apekTMBHOro

3a3eMJIEHNA:

* BCe 3asemMndmoLwimne nMH1un cneagyet npoknaabiBaTb NO CXemMme «3Be3aa» C obecneveHuem Xopoluero
KOHTaKTa,

* BCe 3a3eMsitomne Lenn 4ormkHbl ObITb BbIMOMHEHDI npoeBogamum HanbonbLLEro CeYeHus;
¢ 3anpewlaercd 00beanHATL KNeMMbI npw6opa 1 3asemMnatowine niMHnn.

5.2 Nopsaaok noaknYeHus

ﬁ ONACHOCTb
Mocne pacnakoBku nNpubopa creayet yo6eamTbCs, YTO BO BPEMS TPaHCMOPTMPOBKM NPUGOP He Obin
NOBPEXEH.

Ecnu npnbop Haxoguncsa anutensHoe BpeMsi Npu Temnepatype Huke MmuHyc 20 °C, To nepes BKIHOYEHNEM U
HayanoMm paboT cnegyeT BblAepXaTb €ro B NOMELLEHWM C TemnepaTypoun, COOTBETCTBYLen paboyemy
AunanasoHy, B TedeHne 30 MUHYT.

[ns nogknioyeHus npubopa cnegyeT BbINONMHUTL AEACTBUSA:
1. MNMoakniounTb NPUBOP K UCTOUYHUKY NMUTaHUS.

BHUMAHUE
Vi ” \ | Mepen nogayen NuTaHUa Ha NpMBopP cnedyeT NPOBEPUTL NPaBUMBLHOCTL NOAKMTHYEHMS
HanpsHKeHNs NUTAHUA U ero YPOBEHb.
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5 MopgkntoyeHne

2. MNogKm4MTb NIMHWK CBA3W «NPpMBOop — AaT4MKM» K NEpPBUYHBIM Npeobpas3oBaTtensm 1 Bxogam npmbopa.

3. MNoaknio4nTb NMMHMKN CBA3K «MPUBOP — Harpy3ka» K MCMOMHUTENbHLIM MEXaHN3MaM 1 BbIXxogam
npmnbopa.

4. MNopgatb NuTaHne Ha npubop.

5. BbInonHUTb HacTpoliky npubopa.

6. CHATbL NUTaHue.

5.3 HazHaueHUe KOHTaAKTOB KNeMMHMKa
@ ‘HPEHYI'IPE)K,EI,EHVIE

Ha PUCyHKax cepbiM LLBETOM OTMeYeHbl HENCTNOJIb3yeMble KIeMMbl.

1J2]3Ta]s5]6[7[8]9[10]11[12][13]14]15]16
‘L$-1 2 3 123123

CeTb
~90..245B

- +
Boixon 1 Bbixog 2 Bxop 1 =24B

PucyHok 5.2 — HazaHayeHMe KOHTaKTOB KINEMMHOM Konoaku npubopa B HacTeHHoM H v wuTtoBowm LL1,
L2 Tunax kopnycos

214 10]12]14]16]18]20

[2]4] I

11315 | 9 [11]13]15[17]19]

L 11 11 *‘
o 123 i 23
Cetb Bbixop 1 Bxop1 - +

~90...245B =24B

«

PucyHok 5.3 — HazHauyeHue KOHTaKTOB KNeMMHOM Konoaku npubopa B kopnyce LLi11

=24B

+ - Bxog 1

|

3 2 1
9 [10[11]12]13]14]15]16

1]12[3[4[5]6]7[8
12 3 1 2 3

Cetb  Buxog1  Buixon 2
~90...245 B

PucyHok 5.4 — Ha3HauyeHue KOHTaKTOB KnemMmHou konogku npuoopa B DIN-peeuHom [ kopnyce

5.4 MNopkno4vyeHne AaTYMKOB
5.4.1 O6owue cBegeHUdA

[MepeyeHb nogknoYaeMbIX 4aTYMKOB NprBedeH B Tabnuue 2.2.

BHUMAHME

A [ns 3awunThl BXOAHbIX Lienew npubopa oT BO3MOXHOIo Npobos 3apsijamu CTaTtnyeckoro
AneKTpunyecTBa, HakonjeHHOro Ha JIMHNAX CBA3N «I'Ipl/l60p — AaTyuKky», nepen nogknveHnem K
KNeMMHWKY npubopa unx >xurbl cregyeT Ha 1 — 2 cekyHAbl COeAUHUTb C BUHTOM OYHKLIMOHANBHOIo
3asemnenus (FE) wuTta.

Mpn npoBepke MCNPaBHOCTU AaTyMKa M JIMHUKN CBSA3M HEOBXOAMMO OTKMOUUTL Npubop OT ceTu nutaHus. Bo
nsbexaHve Bbixoga npubopa u3 CTPosi NMpU «MPO3BOHKEY» CBSA3EN crnegyeT MCNofb3oBaTb M3MEepUTENbHbIE
YCTPOWCTBA C HanpshkeHmem nutaHus He Gonee 4,5 B. lNMpu Gonee BbICOKMX HaNPSXKEHUAX NMUTAHUS TUX
YCTPOWNCTB OTKIMOYEHME JaTyunka oT npubopa oba3aTtenbHo.
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5 MopgkntoyeHne

MapameTpbl MMHUKN coeanHeHUs Npubopa ¢ 4aT4YMKoOM NpuBeaeHs! B Tabnuue 5.1.

Tabnuua 5.1 — MNapameTpbl NMHUK CBA3M NpUBoOpa ¢ AaTuyMKaMmmn

OnuHa ConpoTtuBneHue
Tun gaTymka JINHUN, M, He | nuHuK, Om, He WAcnonHeHue NUHUK
Gonee bonee
OByx- unu TpexnposoaHas. Nposoaa
TC 100 15 paBHOWN OJINHbI U CEYEHUS
TepmoaneKkTpoaHbi kabernb
T 20 100 (KOMMEeHCaLUMOHHBbIN)
YHUDULMPOBAHHbLIN CUTHAS
BYXNpOBOAHAs
NMOCTOSIHHOIO TOKa 100 100 Asyxnposoa
YHnprumMpoBaHHbIN curHan
HanpsHKeHNs NOCTOSIHHOIO ToKa 100 5 AsyxnposopHasi

|

NPEOYNPEXOEHUE
Ha cxemax nogkntoveHus BMecTo HoMepa Bxofa (Bbixoga) ykasaH X (Hanpumep, X-1).

5.4.2 NopgkntoyeHune TC nNo TpexnpoBOAHOM cxeme

Bxop X-1
t,°C Bxop X-2
Bxoa X-3

PucyHok 5.5 — TpexnpoBogHasa cxema nogkntoveHus TC

B npubope ncnonb3yeTcs TpexnpoBoaHas cxema nogknoverus TC.

,D,OI'IYCKaeTCFI coeanHenue TC ¢ I'IpVI60pOM no ﬂBanpOBOﬂ,HOVI INIMHWM TONbKO C 00653aTeNbHbIM BbINONTHEHUEM

onpeneneHHbIX YCroBUi (CM. pasaen Huxe).

5.4.3 NogkntoyeHune TC no oByXNpoBOOHON CXeMe

CoeguHenne TC ¢ |'|p|/|6op0M no ,ClByXHpOBOD,HOVI CXeme criegyet npoun3sBognTb B Cltydae HEeBO3MOXKHOCTU

NCNONb30BaHMs TPEXMPOBOAHOW CXEMbl, HANpMMep, Npu yCTaHOBKe npubopa Ha obbekTax, 060pya0BaHHbIX

paHee NpoJsioXKeHHbIMU ABYXMNPOBOAHBIMW MOHTaXXHbIMU TpaccaMu.

Ons komneHcauuy napasuTHOrO COMPOTMBMEHUS MPOBOAOB criedyeT

BbIMOMHUTL eNCTBUSA: TC
1.

Bxon X-1
Bxop X-2
Bxop X-3

Mepen Havanom paboTbl YCTAHOBUTL NEPEMBIYKU MEXOY t,°C
KoHTakTamm Bxog X-1 1 Bxog X-2 kneMmmHuka npubopa, a
OBYXMPOBOAHYIO NMMHMIO MOAKITYNTL K KOHTakTam Bxog X-2 un

Bxopn X-3.
. MogKniounTL K NPOTUBOMNOMNOXHLIM OT NpMGopa KOHLAM MMHUM PucyHok 5.6 — [isyxnposoaHas
cBsA3n « TC-npnbop» BmecTo TC MarasnmH ConpoTUBIIEHWIA C cxema noaknioyenus TC

Knaccom TovHocTu He 6onee 0,05 (Hanpumep, P4831).

. YCTaHOBUTb Ha MarasuHe CONpOTUBEHUIA 3Ha4YeHne, paBHoe conpoTueneHuto TC npu Temnepatype 0

°C (B 3aBMCMMOCTM OT TUNa AaTynka).

. MopaTtb Ha npubop nuTaHwne.
. Uepes 15 — 20 cekyHA NO NokasaHnsaM LMGPOBOro MHAMKATOPa ONpeaenuTb BENMUYNHY OTKITOHEHMS

Temnepatypsbl 0T 0 °C No KaxaoMy KaHany uamepeHums.

. Beectn B namaTb npubopa 3HaveHne KoppekLy CABUT XapaKTePUCTUKMU b (- /, paBHOe No BENUYMHe

NnoKa3aHnAaAM np|/|6opa N B3ATOE C NPOTUBOMNOJSIOXKHLIM 3HAKOM.

. npOBepI/ITb npaBUIibHOCTb 3agaHNA KoppeKunn. [ns aToro BbINTK U3 HaCTpOVIKl/I n y6e,1:|,v|T|=c;|, YTO Ha

undpoBoM nHankatope otobpaxaetcs 3HaveHue 0,0 £ 0,2 °C.

. OTKNOYNTb NUTaHNE r|pV|60pa, OTCOEANHUTb JIMHUIO CBA3W OT Mara3mHa COI'IpOTI/IBJ'IeHl/Il7| N NOOKIMKOYNTb

eek TC.
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5 MopgkntoyeHne

5.4.4 MopgkntoyeHue TI1

2 BHUMAHME
BanpeLyaetcs ucnonb3osatb TI1 ¢ HEM30NMPOBAHHBIM Pabo4mM cnaem.

B npubope npegycmoTpeHa cxema aBTOMaTUYECKOM KoMMNeHcauuu
Temnepartypbl  CcBOOOAHbIX kOHUoB TI1. [datumk Temnepartypbl mn + Bxon X-1
paboumit Bxon X-2
«XONOAHOro cnas» YCTaHOBMEH PSAOM C KIEMMHUKOM npubopa. cnai —= A
@ NPEQYNPEXOEHVE Bron X-3
[ns oTKNo4YeHUs KOMMNeHcaLUnmn «XonoaHoro cnasi» Heobxoanumo JATYHK |~
nn Temneparypsl — |
BBeCTM Ko Ul (cm. pasgen 7.1). KomneHcaumsa «XornoaHoro XONOZHOTo Chas
cnas» 6yaeT BHOBb BKITHOHMEHA TOMbKO Npy M3MEHEeHUN Koaa
AaTynka UM HoBOM BKIOYeHMM npunbopa. PucyHok 5.7 — Cxema

noaKnw4yeHUsa TepmMmonapbi

5.4.5 MNogknoyeHne aHANOroBbIX AAaTYMKOB

MopkntoyaTtb JaTyYMKU C BbIXOOHBIM CUFHANoOM B BMAE MOCTOSIHHOIO HanpsikeHus (ot muHyc 50,0 go 50,0 mB
unu ot 0 go 1,0 B) MOXXHO HENnocpeaCcTBEHHO K BXOAHbLIM KOHTakTam npubopa.

e (0e]
SN e

Ry

Hel'lpaBVIJ'IbHO! npasuibHO!

PucyHok 5.8 — NoakntoveHue WyHTUPYHOLLEro pe3ucTopa

MoakniodyeHe gatyumkoB C Bbixogom B Buae Toka (0...5,0 mA, 0...20,0 MA unu 4,0... 20,0 MA) crnegyet
BbINOMHATL TOMLKO NOCME YCTaHOBKU LUYHTUPYOLLEro pe3uctopa conpotueneHnem 49,9 Om (gonyck He 6onee
0,1 %), nogkn4eHne KOTOpPOro HeobxooMMO NPOM3BOAUTE B COOTBETCTBUM C pucyHkoM 5.10. BbiBog
pesucTopa cregyeT 3aBOAUTb C TOW K& CTOPOHblI BMHTOBOW KMEMMbI, YTO M MpoBoA OT Aartymka. [pu
ncnonb3oBaHMM npoBofa ceyeHnem 6Gonee 0,35 MM KOHeL, nMpoBoga M BbIBOL pe3uctopa Heobxoammo
CKPYTWUTb UMK CNasThb.
A BHUMAHUE
HeBbInonHeHWe 3Toro Tpe6oBaHUA MOXET NPUBECTU K NPONaAaHuIo KOHTaKTa MeXay BbIBOAOM
pe3ucTopa u KneMmbl, YTO NOBIieYeT NOBpeXAeHMe Bxoga npubopa!l

PucyHok 5.9 — Cxema nogknioyeHusi aktuBHoro  PucyHok 5.10 — Cxema noaknoYeHMs NaCCUBHOIO
haTyuvKa Cc BbIXOAOM B BuAe HanpskeHusa ot —50  aaTumka ¢ TOKOBbIM Bbixofom ot 0 Ao 5 MA nnu
no50MBunmor0go1B ot 0(4) no 20 mA Ry, =49,9 0,025 Om

CxeMa NogKIoveHns MacCUBHOMO AaTymka C MMTaHNEM OT an|60pa npueeneHa Ha pucyHke 5.11.
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5 MopgkntoyeHne

BHUMAHUE
4 ' \ | Mpu KOPOTKOM 3aMbIKAHUN KOHTAKTOB «+» U «—» BCTPOEHHOIO UCTOYHMKA NUTaHus npuGop
nepesarpyxaeTcsi.

CD NPEAYNPEXOEHUE

-24B

MakcumarnbHbIN BbIXOQHOM TOK BCTPOEHHOIO MCTOYHMKA NMUTaHuS 215
+
~ +
(ans moandukaLmn ¢ nepeMeHHbIM HanpsbkeHem nutanms 90 ... Rarang Broa X-1
245 B) 80 mA. R Bxop X-2
w

Bxom X-3

MakcumarnbHbIN BbIXOQHOM TOK BCTPOEHHOIO MCTOYHMKA NMUTaHuS

(ans mogndwmKaumin ¢ NOCTOSIHHLIM HaNPSXKEHNEM NUTaHNA
20...375 B) 50 MA. PucyHok 5.11 — Cxema
noAKMH4YeHUsA NaCCUBHOIO
AaTyuka c nuTaHuem ot npmbopa

5.5 NogknioyeHune Harpy3ku K BY
5.5.1 NMopknroyeHune Harpy3ku Kk BY tTuna P

Cxema nogkntodeHus Harpysku k BY Tuna P npmuBeneHa Ha pucyHke 5.12.

@ NPEAYNPEXOEHUE

KoMMyTUpyeMmble CHioBbIe Lieni AOMKHbLI UMETb HanpseHe He
Bonee 230 B n paboumii Tok He Gonee 8 A. N Bbixo X-1 > ¢
Bbixog X-2 —> %
L] Bbixog X-3| —> =

PucyHok 5.12 — Cxema
noaKmYeHust Harpy3ku k BY
TMna P

5.5.2 NMopknroyeHune Harpy3ku Kk BY Tuna K

Cxema noaknwodeHus Harpysku k BY npusegeHa Ha pucyHke 5.13. Beon X1 !—" U
YTobbl TPaH3NCTOpP He BblWen K3 CTpPos u3-3a 6OOMbLIOrO TOKa Bbixop X-2 P1
@ Bbixoa X-3 +U,

camouHAOyKUuK, cneayeT yctaHoBuTb avoa VD1 napannensHo oGmMoTke

BHeLLHero pene P1. VD1

@ NPEAYNPEXOEHUE
XapakTepuUCTUKM HU3KOBONLTHOTO pene P1: HanpsieHne He PucyHok 5.13 — Cxema
6onee 50 B npu Toke He Gonee 400 MA. MOAKIIOYEeHUA Harpy3ku k BY

™mna K

5.5.3 NMopknroyeHune Harpy3km K BY tTuna T

Bbixoa «T» umeeT ABa cocTtosHUA: ¢ HU3kuM (oT 0 go 1 B) u BbicokuM (0T 4 0o 6 B) ypoBHeEM HanpsikeHus. B
npmbope UCMornb3yTCHA BbIXOAbl, BIMONHEHHbIE HAa OCHOBE TPaH3MCTOPHOrO KNtoya N-p-n—Tuna.

A BHUMAHUE

MakcumanbHas anumHa coeamHuTenbHoro kabensi Mexay |'|p|/|6op0M c Bbixogom T 1 TBEPOOTESIbHbIM
pene He OoJKHa npeBblllaTb 3Mm.
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5 MopgkntoyeHne

100 Om Bbixog X-1 +
—~{—_1—{Bbixog X-2 TeeppoTensHoe

+6B { Bbixog X-3 —|_ pene

PucyHok 5.14 — Cxema nogknroueHns Harpy3ku Kk BY tuna T

BbIXxo4HOM aNeMeHT He UMEET ranbBaHNYECKON U30NALUMN. FaanaHquCKyro n3onsumio obecneunBaet camo

TBEpOoTENnbHOE perne.
5.5.4 NMopknroyeHune Harpy3ku Kk BY Tuna C

BY tuna C umeeT BHYTPEHHIOI CXEMY MEPEXOAa Yepes3 HOMb M BKIOYAETCs B LeMb yNpaBneHns MOLLHOMo
CMMMCTOpa MIU Napbl BCTPEYHO-NapannensHo BKNIOYEHHbIX TUPUCTOPOB Yepes3 OrpaHnyYnBatoLLmMin pe3ncTop
R1 (cm. pucyHkn ganee). BenvunHa conpoTMBNEHUS pe3ucTopa onpedenseTr TOK ynpaBfieHus cMMUCTopa.
HarpysouHasa cnocobHoCTb Bbixoga — TOK He 6onee 50 MA npu nepemMeHHOM HanpsixeHun He 6onee 250 B.
Ons npepoTtBpaleHms Npobos TUPUCTOPOB M3-3a BbICOKOBOSIBTHBIX CKAYKOB HaMpshKeHUs B CETUM K UX
BblBOOAM pekoMeHayeTcs nogknodats punstpytowyto RC wenoyky (R2C1).

asa
Bbixop X-1 R1
5...20 kOm R2
@ Boixog X-2 47...68 Om
Bbixog X-3
0.1x 630 B
N

PucyHok 5.15 — Cxema nogknroyeHus cunosoro cumucrtopa k BY tuna C

—o (hasa

R2
47..6 80m

Bbixog X-1
VSt
@ Bbixog X-2 /SZ Ry
C1

Bbixog X-3

A R T 0.1x630 B

5...20 KOm Rnarp
@ N

PucyHok 5.16 — Cxema BCTpe4yHO-NapanienbLHOro noaknioyYyeHnsa AByx TupucrtopoB Kk BY Tuna C
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6 Jkcnnyataums

6 Jkcnnyatauus

6.1 MpuHuMn paboTbl

dyHKUMOHaNbHas cxema npuGopa npueegeHa Ha pucyHke 6.1.

TPM12 6110k 06paBOTKY AaHHbIX
ettt 775 BY 1 Bbixop, 1
1 I | “Gonblue” o
BX04 yHUBEPCANbHbIA | | _ [ LMGpOBOIt | | BbkcHATEb ma- [ 2
/ BXO[L ™| dunptp []KB3ARATHOMO perynsop| | 5
| KopHa T BbIXOR 2 =
| BY2 ~
ATk I ! “ "
| | MeHblLE’

PucyHok 6.1 — ®yHKUMOHanbHasa cxema npubopa

Mpn o6paboTke N3MepeHHOro 3HaYEHNS BbINONHATCA criegytowmne QyHKUUN:

* undppoBas unsTpauns nsmepeHni (4ns ocnabnexHns BNNSHUSA BHELLIHUX UMMYIbCHBIX MOMEX Ha
3KCMMyaTaLMOHHbIE XapakTepucTukm npnbopa);

* KOPPEKLUSA U3MEPUTENBHON XapakTepPUCTUKN AaTYNKOB (4N YCTPaHEHNS HAYarbHOW NOrpeLuHoCTH
npeobpa3oBaHUsi BXOOHbIX CUrHamNoOB 1 NOrPELLIHOCTEN, BHOCUMBIX COEQUHUTENBHLIMK NMPOBOAAMMU);

* BblUYMCIEHNE KBAAPATHOIO KOPHS C y4eTOM HAacTpOeK MacluTabupoBaHus. BeinonHseTcs ansa paboTsl ¢
YHUULMPOBAHHLIMW JaT4YMKaMu, CUrHas KOTOpPbIX NMPOMOpLMOHaneH KBagpaTy M3MepsieMol BENUYMHbI
(Hanpvmep, AaTuYMKK pacxoda XULKOCTM UK rasa).

* [MNO-perynvpoBaHue (Ans TOYHOro ynpaereHns npoueccamm).

M3mepeHHoe 3HaveHne Mcnonb3yeTcs Kak BXogHoe 3HadveHune ans JY. JTY aHanuaupyeT BXOAHOE 3HaYeHue 1
dopMMpyeT BbIXOOHOW CMTHaN B COOTBETCTBMM C BbIOpaHHbIMW NapamMeTpaMm HaCTPOWKU.

BY ouckpeTHoro Tuna nepegaeTt ynpaensiowme curHansl Ha VM.

6.2 YnpaBneHue n uHaMKauus

Ha nvueBon naHenu npubopa pacnonoXeHbl 3NIEMEHTbI MHAVKALUN U yNpaBneHnst (CM. PUCYHOK 6.2):
* yeTblpexpaspsagHbIn ceMmcerMmeHTHbIn LIA;
* LIeCTb CBETOANOO0B,;
* TPW KHOMKM.

Kn.0.25:0.5  U3MEPWUTE/Ib-PErYISTOP @ TPM12
Kn.0.2505 VBMEPHTENb-PEVISTOP (D ogogoog O
Oxi [ Y A oY
U,j':,'v T tu ta Xe
’-'.’J.’-'.D. Ok OO0 0O
T tu ta Xe 6)
O O O
EIN
TPM12 A VIDED Kn.02505 MGMEPMTENL-PENVATTIOP (&
) 00oo e
[ Y
AP o 8 8 g
ooy oy o
0,0, 0., o
T tu tg Xe
A| ¥ - ~ GIED
B) Kn. 0.25;0.5 MaMEPUTENL ~ (VITTHT] r) TPM12 :ﬁD<1

PucyHok 6.2 — IluueBas naHenb npubopa gns kopnycoB: 1) HacteHHoro H u wurtoBoro kpenneHus LU1;
2) wutosoro LWW2; 3) DIN-peeuHoro [; 4) wutosoro L1111
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6 Jkcnnyataums

Tabnuua 6.1 — HasHauyeHue UM poBOro MHAMKaTopa

Pexum paboTbl OTobpaxaemasi Hcdopmaums
npubopa
PaboTta M3mepeHHble 3HayYeHus
HacTtporika O603Ha4eHne 1 3Ha4yeHns napameTpOB HAaCTPOMKN
Aapus Ob6o3Ha4eHne oLwmnbkm

Tabnuua 6.2 — HasHayeHue cBeToAMOA0OB

Cesetoanon | CocrosiHue 3HaueHune
K1 Ceetutcsa BY1 B coctosiHum BKJTKOYEHO
K2 Cetutcs BY2 B coctosiHum BKJTFOYEHO
T Ceetutcsa | Mpu HacTpolike napameTp BblOpaH ANs peaakTupoBaHus
tu Ceetutcs Mpwn HacTpovike NapamMeTp BbiIOpaH A4Sl peaakTMpoOBaHMWS
ta Ceetutcs | lMpwn HacTpoike napameTp BbibpaH Ans pegakTupoBaHns
Xp Ceetutcs Mpwn HacTpovike NapamMeTp BbiOpaH ANsl peaakTMpoOBaHMWS

Tabnuua 6.3 — HasHayeHne KHONokK

K Pexnm paboTbl HasHaueHue
HOMKa npu6opa Ha4YeHu
HaxaTtne <1 c:
* BXO Ha NnepBbll ypoOBEHb HACTPOWKY;
Pabora
HaxaTtne > 3 c:
' * BXOJ Ha BTOPOW YPOBEHb HACTPOMKU
° e .
- Bxopa B rpynny napameTpoB HAaCcTPOMKU
HacTtporika OA B rpyny napameTpo cTpouky,
* Bxopg B pexvm pegaktupoBaHusa napameTpa
* HaBuraumsi no MeHto HacTpPOKKY;
Hactponka * YBenuueHne/yMmeHbLLIEHNe 3Ha4YeHNsa napameTpa (ansg yCKopeHus
3aXaTb KHOMKY)

6.3 BknroueHue n pabora

Mpnbop ynpaBnsieT BHELLUHUM UCMONHUTENbHBIM YCTPOWCTBOM B COOTBETCTBUM C 3aaHHbIM PEXMMOM paboThbl
J1Y. BusyanbHbIi KOHTPOMb Hag paboTon BbIXOOAHOMO YCTPOMCTBA OUCKPETHOMO TUMa MOXET OCYLLEeCTBNATLCS
oneparopom no ceetoanogam K1 unum K2. BknoueHne ceeTognoga curHanmaupyeT O nepeBoge Jorm4eckoro

YCTPOMCTBA U CBSA3AHHOIO C HWUM Bbixoga B coctosiHne BKJIKOYEHO, a BblkntoveHne — B COCTOSHME
OTKNMKOYEHO.

Bo Bpems paboTbl npubop npoeepsieT UCNPaBHOCTb NOAKMIOYEHHBIX AATYMKOB. ABapUNHBIMU CUTYyaLMAMK MO
BXOAy CUMTAIOTCS crnegyloLme:

* BbIXO 13 CTPOSA AaTymka (06pbIB UNn kopoTkoe 3ambikaHne TC, 06pbiB TI1 nnmn yHMdunuumpoBaHHOIO
naryuka);

* BbIXOZ N3MEPSEMON BENWYMHbI 3a AMana3oH usamepeHuns (cMm. Tabnuuy 2.2)

Mpu BO3HMKHOBEHUM aBapum No Bxody Npubop nepexoauT B CreAytoLiee COCTOSIHUE:
* MUraeT cBeTOAMO[ KaHarna, Ha KOTOpOM oGHapyXeHa aBapus;

* Ha UMPOBON MHAMKATOP BbIBOAUTCS COOOLLEHNE aBapuiiHON cutyauun (cMm. MNpunoxexHne
Bo3MoXxHble HeMcnpaBHOCTU M CNOCOObI MX YCTPAHEHNS ).

@ NPEAYNPEXOEHNE

Mpubop nHanumnpyert:
* TEMMNEpPATYpPy «XONOQHOro cras» — B Criydae KOpOTKOro 3ambikanus TIT;
* 3HaYEHNe HXKHEro npegerna gManasoHa — B criydae KOpOTKOro 3aMblkaHus gatymkos 0...1 B,
3aMbikaHug WwyHTa 0...5 MA, 0...20 mA nnn o6psiea aatyunkos 0...5 MA, 0...20 MA;
* 3HaYeHWe cepeamHbl AnanasoHa — B Crlyyae KOPoTKOro 3ambikaHus aatuuka —50 ... +50 mB.
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7 Hactporika

7 HacTtpowuka

7.1 NocnepoBaTeNnbHOCTL HACTPOMKN

Hactpovka npubopa npegHasHadeHa Ans 3ajaHWsa W 3anncyM  HacTpavBaeMblX MapaMeTpoB B
3HEeproHesaBnCMyI0 NamATb Npubopa.

Mpnbop umeeT ABa YPOBHSI HACTPOWKU.

Ha nepBoM ypoBHe OCyLLECTBNSAETCS NPOCMOTP U U3MEHEHME 3HAYEHUI NAapaMEeTPOB PEryrnMpoBaHus:
e ycTaBku T;
* koadppuumneHTos MNMNO-perynsatopa Xp, Ly, ts.

o nPOr |
[ns gocTyna kK napaMeTpam HacTPOMKW CrieqyeT HaxKaTb KHOMKY

Ecnu B TeyeHne 20 cekyHA Npu HacTpoOWke He MPOU3BOAUNTCS onepauni C KHomkamu, npubop aBToMaTUyeCcKm
BO3BpaLlaeTcs Kk paborte.

MocnepoBaTenbHOCTL paboThbl C NPMOOPOM Ha 3TOM YPOBHE HAaCTPOWKV NpUBeAEHa Ha pUCyHke 7.1.

E] @i
Y7 5 oe PABOTA

3 E U o : 3aakvie yCTaBKku |
d Ow M (u3meHenue B aanasore |
136 | M paboTbi faruvKa) |

R
o | | 3ajaHve ructepeavca

1 A |

or | (Mamenenve oT 0 10 BEpXHEro |

1 n
T U % ~ peAena aunanasoHa |
O ®@0O0 I paboThl faTumka) N

PucyHok 7.1 — MocneaoBaTenbLHOCTb paboTbl C NPUGOPOM Ha NEPBOM YPOBHE HAaCTPOMKU

Ha BTOpOM ypoBHe HacTpOWKM OCYLLECTBNSETCS NPOCMOTP U Heobxoammoe naMeHeHune yHKLUMOHAaNbHbIX

napameTpoB npmbopa. PyHKLMOHamNbHbIE NapaMeTpbl Npndopa pasaeneHsl Ha rpynnbi:
* rpynna A (napameTpbl, onpeaensioLLme norvky paéoTsbl npubopa);
* rpynna & (napameTpbl, OTBEYatoLLme 3a HaCTPOMKY M3MepPUTENbHOM YacTu npubopa).

o o nPOr |
[ns Bxoga Ha BTOPOW YpOBEHb HACTPOWKM CrieayeT HaxaTb U yAepXKuBaTb KHOMKY He MeHee 3 ceKkyHabl.

MocnegoBaTenbHOCTM npoueaypbl HAacTponkn npubopa Ha BTOPOM YpOBHE AN obewnx rpynn napameTpos
npuBeaeHbl HA PUCYHKaX HUXeE.

A BHUMAHUE

{ {8 — Kop cBpoca HacTpavBaeMmbIx NapaMeTpoB A0 3aBOACKUX YCTaHOBOK.

{00} — Kop oTKNoYeHNs KOMMEHcaLmun «XONOAHOro cnas».

24
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Y "I o« PABOTA

2
o
yaepxusate [
or,
He MeHee 3 Cex. . __________

181 100 |

| 3asepuuenue 3ananus | -
| napameTpos |

2
L1 NapameTpoB L1 NapameTpoB
rpynnbl A rpynnbi b
@ @
PucyHok 7.2 — lMocnegoBaTenbHOCTb paboTbl C NPMOOPOM Ha BTOPOM YPOBHE HAaCTPOUKMU
O]
i
koja I 5!‘ “ N
[nocTyna K
napamertpy | Y I ————
A | YctaHoska|
—»{HU'E‘ olE |Iq II'EFE'| U"Hsﬂaqeumj
= S
/ Pl
o T
o P
‘ ?
Ao
‘ Ail- E| 2o0 |3Haqeuuqu
[1n4
A
ol/t

| 3asepuuenve sananns |
| napameTpos |

PucyHok 7.3 — NocnegoBaTenbHOCTb PaboTbl C NPUGOPOM Ha BTOPOM YPOBHE HacTPOMKM (Ans rpynnbl

napameTpoB A)

@
¥
YcTaHoska kofa E 5 | | = ===
JocTyna K v —
napametpy ' ‘ l____l
— A |YcraHoska|
e~ O oltl==lb (-O= O3HZ o)
o I[g]aenm |
______
’ |b [ f|e—s ] lyCTaHOEKa:
U l’ ! 1 = [y :_SH_afTﬂJl
Ay 1™
A 1
] . Inl IYCTaHOBKa}
|b -3 LI [ rag] 3Haverms |
e
A |
olt
________ por.
| 3asepuuenve sananus |

| napameTpos |

PucyHok 7.4 — MocnenoBaTenbLHOCTb paboThbl C NPMOOPOM Ha BTOPOM YPOBHE HAaCTPOMKM (Ans rpynnbl

napameTpoB b)

NPEAYNPEXOEHUE
MoapoGHoe onuncaHve NapamMeTpoB NpuBedeHo B MpunoxeHnn HacTpavBaemMble napameTpsbi .

0ns 3aWmnThl NapameTpoB OT HECAHKLMOHWPOBAHHOMO M3MEHEHWUS CryXaT napameTpbl cekpeTHocTu AU-I n

bl-0. B HMx ycTaHaBnmBaeTcs 3anpeT Ha U3MeHeHMe napameTpoB COOTBETCTBYIOLLEN rPynnbl 1 NapaMeTpoB

perynuposaHus. MNpu yCTaHOBNEHHOM 3anpeTe paspeLlaeTcs TOMbKO NPOCMOTP paHee 3adaHHbIX 3HaYeHui

napameTpoB 3TUX rpynn.
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7 Hactporika

7.2 HacTtpowka undpoBon cpunsTpaumm MusmepeHnmn

Ons OONONHWTENbHOW 3alMTbl OT 3MEKTPOMArHUTHbIX NOMex B npubope npeaycMOTpeH MNporpamMHbIi
undposon unbsTp HU3KNX YacToT. Lindposas punsTpaumsa npoBoaMTCSa B ABa STana.

Ha nepBom 3tane dunbTpaumMm n3 TeKyLWMX U3MEPEHUN BXOOHbIX MapamMeTpoB OTUNLTPOBLIBAKOTCA
3Ha4YeHUs1, MMeKLLMe SIBHO BbIpaXXeHHble «MNpoBanbl» UNKU «BblGpockl». [Ons atoro npubop BblMUCNSET
pasHOCTb Mexay pesynsrtataMu U3MEPEHUN BXOOHOW BENMUYUHBI, BbIMOMHEHHbIX B ABYX MOCNEAHMX LMKNax
onpoca, U CpaBHMBAET ee C 3aJaHHbIM 3HA4YeHVEM, HasbiBaeMbiM nonocoun cdunsTpa. Ecnv BeluMcneHHas
pa3HOCTb MpEeBLILAET 3afaHHbIN Npeger, TO NPOU3BOANTCA MOBTOPHOE M3MEpPEHUE, NOMyYEeHHbIN pesyrnbTaTt
oTbpacbiBaeTcs, a 3Ha4YeHWe nonocel unsTpa yaBameBaeTcs. B cnyyae noarBepkoeHUS HOBOro 3Ha4eHUs
duneTp nepectpamBaeTca (T. €. nornoca uibTpa YMEHbLIAETCa OO0 WUCXOOHOW) Ha HOoBOe cTabuibHoe
COCTOSIHUE U3MEPSEMON BENWYMHbL. TakonW anroputM MO3BOMSET 3alWuTUTb nNpubop OT BO3AEWCTBUSA
€OVUHUYHBIX UMMYIBbCHBIX U KOMMYTaLUMOHHbIX MOMEX, BO3HUKAKLLMX Ha Npoun3BoacTBe nNpu pabote cunoBoro
obopyaoBaHus.

Ha BTOpoM 3Tane dunbTpaumMmM OCYLLECTBASETCA CriaXuBaHue (OemndupoBaHMe) curHana c uesbio
yCTpaHeHus LyMOBbIX cocTaBnsowmx. OCHOBHOW XapakTepUCTUKON CriaXuBarowero gunstpa sAsnseTcs
«MOCTOSIHHAs BPeMeHu unbTpa» — MHTepBarn, B TE4EHNEe KOTOPOro M3MEHEHWEe BbIXOOHOMo curHana gpunerpa

faocTuraeT 3HadeHus 4.63 oT uamMeHeHust BxogHoro curHana.
BpemeHHble anarpaMmmMbl paboTbl LMGPOBLIX (OULTPOB NPEACTABMNEHbI Ha

T¢an

pucyHke 7.5.

S

KOHTponMpyemas Temnepatypa ¢

Monoca chmunksTpa 3agaetcs B eauHULIAX M3MEPSEMON BENUYMHEI NapaMeTpoMm b -

£, YMeHblLUeHre nonockl hunsTpa ynyyilaeT NoMexo3alluiLeHHOCTb KaHana Tuow
N3MepEeHNsi, HO NPUBOAMT K 3aMeaSIeHNI0 peakuum npubopa Ha GeicTpoe

N3MeHEHNE BXOAHOW BEMNMUYMHBI. [03TOMY NPy HU3KOM YPOBHE MOMEX U NpK

UNLTPLI OTKMKOYEHbI t

paboTe ¢ 6bICTPO MEHAOLLMMUCS NPoLecCaMn pEKOMEHOYETCH YBENUUYUTD

TH!M

3Ha4YeHmne Nonockl unsTpa NN OTKIIYUTL AeNCTBUE 3TOro napametpa. MNpu T
3Havenune b1-8

pa60Te B YCIIOBUAX CUNbHbIX NOMeX ONA YCTPaHEeHUA X BITUAHUA Ha pa60Ty =

BKMI0YEH unbTp b1-8 t

npmbopa HeobxoaNMO YMEHbLLWTL 3Ha4YeHne Nonockl PunsTpa. T

[ns oTkntoveHns (bmanpa cnegyet yCtTaHOBUTb HylneBoe 3Ha4eHne napamMeTpa bi- /\_

8. MoctosHHas BpemMmeHun CbI/IJ'Ipra 3alaeTcd B CeKyHaax napamMeTpom b -8 BKMI0YEHbI UNbTPLI b1-8 M b1-9 ¢
YBenuueHme 3Ha4yeHns NOCTOSAHHOM BpeMeHU (anpra ynyJywlaet PMCVHOK 7.5—
nomMexosalneHHOCTb KaHana namepeHnd, Ho OQHOBpEMEHHO yBenndmBaeT ero BpeMeHHbIe
MHEePUMNOHHOCTb, T. €. peakuua np|/|60pa Ha 6b|CprIe N3MEHEHNS BXOOHOM Anarpammbl paGOTbI
undpoBbIX
BENUYUHbI 3ameandetcs. [Ina oTknoyeHus (bVlﬂpra cnenyeT yCTaHOBUTbL HyneBoe (*)VlﬂprOB

3HayeHue napametpa b -9,

7.3 Koppekumsi usmepuTtenibHOM XapakTepuCcTUKM AaTYMKOB

[na ycTpaHeHus HayvanbHOW MOrpeLuHOCTU nNpeobpa3oBaHUs BXOOHbLIX CUrHaNoB, U3MepeHHoe npubopom
3HayeHMe MOXeT ObiTb OTKOppekTupoBaHo. B npubope ecTb ABa Tuna Koppekuuu, MO3BOnsLWmne
OCYLLUECTBNATb CABUT UIN HAKMOH XapaKTepUCTUKN Ha 3a4aHHYO BENNYUHY.
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7 Hactporika

A BHUMAHUE

I'IpM noakntodeHnn TC no ﬂByXI’IpOBOﬂ,HOVI CXeme crnenyeT BbINoNMHATb KOppeKuno caBur

XapaKTepUucTuku B obsi3aTenbHOM nopsanke. Onpep,eneHme 3Ha4YeHnda napamMeTpa caBur

XapaKTepuCTUKU NPOU3BOANTCSA NO MeToaMKe, NpuBeaeHHON B pasaene 5.4.3.

Cosur XapaKkTeEPUCTUKN NPUMEHAETCA

* ANs KOMMNEHcaLUUn NorpeLLIHOCTEeN, BHOCUMbIX CONPOTUBIIEHNEM
NOABOASALLMX NPOBOAOB NPU NCMONb30BaHNM OBYXMPOBOAHOM
cxeMbl nogkntodeHus TC,

* npw oTkNnoHeHun y TC 3HaveHns Ro.

Takasi KOppeKUUs OCYLLECTBMSIETCS NyTeM NpubaBneHns K U3aMepeHHoM
BeNnMuMHe 3HadyeHuss O. 3HadyeHue O 3agaetcs napameTpoMm b i- i
Mpumep casura xapaktepuctukn anga gatdmka TCM (Cu50) rpadpmyecku
npeacTasneH Ha pUcyHke 7.6.

VIaMeHeHMe HaknoHa XapakKTepUCTMKM  OCYLLECTBMNSAETCA  MyTeMm
YMHOXEHUA U3MEPEHHON (M CKOPPEKTUPOBAHHOW «CABUIOM», ECNN 3Ta
KoppeKumnsa Heobxoamma) BENMMYMHBI Ha NOMPaBOYHbIA KO3 MULMEHT B,
3HayeHMe KOTOpOoro 3afaeTcA napameTpoM & i-c. Mpumep U3MeHeHus
HaKroHa WM3MEepUTENbHOW XapaKTepucTuku rpaduyecks npeacTasrneH
Ha pucyHke 7.7. [aHHbIN BMA KOPPEKLUUN UCMONb3YETCs, Kak npasBuno,
ONS KOMNeHcauuMu MorpeLlHocTer cammx AaTyukoB (Hanpumep, npu
OTKITOHEHMN Yy TEpMOMETPOB COMPOTUBIEHWS MapametTpa a OT
CTaHZApPTHOrO 3Ha4YeHUs1) UM NOrpeLLIHOCTEN, CBA3AHHbIX C pa3dbpocom
COMPOTUBIEHUN  LUIYHTUPYIOLWNX  pe3nctopoB  (npu  pabote c
npeobpasoBatensMu, BbIXOAHbIM CUITHANOM KOTOPbIX SBMASETCA TOK).

T,°C

100 | //

| 6e3 koppexuun /

80

60 | //
;‘g_’ 0 : // © KOppeKLeit
| | T=Typu*d
"g 20 -//

£ |0 2 40 60 80 100 T,s,,,"c

ARY, [(50) (71,3)  (Rycm, OM)

F‘n.TCM Hu

PucyHok 7.6 — Koppekuus
«COBWI XapaKTepUCTUKU»

T,°C
100 / /
6e3 KoppekLMM
80 /
/
60 /
40 / C KoppekuKeit
V/ T=Tyou B
nf H

0 20 40 60 80 100 Ty,°C

(50) (71.3)  (Rrcu, OM)

PucyHok 7.7 — Koppekuus

«HAKMOH XapaKTepUCTukn»

3HayeHne nonpaBo4HOro koadduLeHTa B 3agaeTtca B 6e3apasmepHbIX eamHuLax B avanasoHe ot 4.900 no

LY nepej yCTaHOBKOVI onpenendaeTcd no c*)opmyne:
ﬂ o HdaaKT
HI/ISM
rae

Mepaxr — PaKTMYECKOE 3HAYEHUE KOHTPONMPYEMOWN BXOAHOW BENMUYMUHBI;

[Myam — M3MEpPEHHOe NPMBOPOM 3HaYEHNE TOM Ke BENUYMHBI.

(7.1)

Oﬂpeﬂ,eﬂMTb HeobxoaMMoCTb BBEAEHUS nonpaBo4HOIo KOS(*)(bMU,I/IeHTa MOXHO, U3MepnB MakCumarnbHoe Uin

onuskoe K HeMy 3Ha4YeHue napameTpa, rge OTKIoHeHMe HaKIroHa I/I3MepVITeJ'IbHOIZ XapaKkTepucTukm Haubonee

3aMeTHO.

7.4 HacTtponka BblMUCIEeHUA KBagpaTHOro KOpHA

[aHHas (byHKLI,I/IFl npegHasHa4vyeHa Ona AaTtyMkoB C BbIXOAHbIM CUrHarioMm, nponopunoHalribHbIM KBagparty

n3mepaemoro curHana.

Ons  BKMOYEHUNA/BLIKMIOYEHUS  BbIMUCIIMTENS  HEeobxoammo YyCTaHOBUTb COOTBETCTBYHWLUlee 3Ha4dYeHune

napameTpa b {-3. BblumcneHne kBagpaTHOro KOpHA T ¢ y4E€TOM HacTpoeKk MacluTabupoBaHWsi NPOMCXoanT no

cneayiwoulen hopmyne:

27



7 Hactporika

T =11, + /I, (I, — II) (7.2)
roe
My, — 3a4aHHOE HWXKHee 3HaYeHNe rpaHuLbl AManasoHa nsmepexus (b i-5);
Ms — 3agaHHOE BepXHEe 3Ha4YeHne rpaHuLbl Avana3oHa uamepenus (b i-5);
lx — 3Ha4YeHne curHana ¢ gatyvka B OTHOCUTENbHbIX eguHuuax ot G.000 no 1000,
7.5 HacTtpowka NO-perynaTtopa
7.5.1 O6wme cBeaeHuUA

Ha pucyHke 7.8 npuBegeHa dyHkumoHanbHasa cxema MNMNL-perynaropa. OcHOBHOe Ha3Ha4YeHne perynstopa —
hopMMpoBaHMe yNpaBnsawpLEero curHana Y, 3ajarollero BbIXOAHYH MolwHocTe VM 1 HanpaBneHHoro Ha
YMeEHbLUEeHMe paccornacoBaHuna E vnn OTKNOHeHusA TeKyliero 3HadeHuda perynvlpyeM0|7| BENUYUHbLI T OT
BEMNWYMHbI YCTaBKN Tycr.

|
|
K, T |
|
! 06bekT
|
|
Y
T —»@ ; > um
P |
|
|
oy |
|
____________________________ .
\ﬂaT‘WIK

PucyHok 7.8 — CtpyktypHas cxema NMAL-perynsatopa

B onepatopHon chopme dhopmyna MNMUN-perynsitopa BeIrMsguT crnegyrowmnm obpasom:

+p- Tﬂ) (7.3)

1
Y=F (K
< ot b TI/I
rae Kn — nponopumnoHansHas cocTaBnsaoLwas;
1/(p - Tu) — nHTErpansHasa cocTaBnsaoLLas;
p - Tp — AnddepeHumnansHasa cocTaBnsioLLas.

Ha npakTuke, Ana co3gaHunda LI,M(*)pOBbIX perynaTopoB UCNONb3yTCA Pa3HOCTHbIE (*)OpMyJ'IbI, nossondawwmne
pa6OTaTb He C HenpepbIiBHbIM BO BpeMeHWU CUrHariom, a ¢ ANCKPETHLIM MO BpPEMEHW.

Moatomy Ans pacdeTa ynpaensiollero curHana Ha Bbixoge uudgposoro MNO-perynatopa ucnonb3yetcs
dopmyna:

1 1 & AE;
Yi=—|[Ei+— Y E;iAtuu _ 7.4
Xp < + TH ; 3! + TﬂAt ) ( )

U3M
rae Xp — nonoca nponopunoHansHocTh (Xp = 1/ Ky);
E; — paccornacoaHue nnum pasHocTb Mexay YCTaBKkoOWN Tycr M TEKYLLUM 3HAYEHNEM M3MEPEHHOMN BEMUYUHBI Tj;
14— AnddepeHumnansHas NOCTOAHHaS;

AE; — pa3HoCTb Mexay ABYMS COCEeAHMMW paccornacoBaHusamu Ein Ei_s;
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7 Hactporika

Atysm — BpeMS MeXay ABYMSI coceaHUMM namepeHuamm Tin Tiy;

Tu — MHTErpasribHasa NnoCToAHHAaA,

n

> Ei

i=0  — HaKOMEeHHas B i~ MOMEHT BPEMEHM CyMMa paccorfiacoBaHum (MHTerpanbHas cymma).
MponopuuoHanbHasa cocTaBnsAlwas 3aBMCUT OT paccornacoBaHnss E; u oTBeyaer 3a peakumio Ha
MrHOBEHHY0 OLINGKY perynupoBaHusi.

Zn: EiAtI/ISM

MHTerpanbHasi CoCTaBnsiiolLlas coaepuT B cebe HaKOMMeHHyt OWMnbKy perynupoBaHus =0 "
no3BoNsAeT 4OOUTLCA MaKCMManbHOW CKOPOCTU AOCTUXKEHUS YCTaBKMU.

AE;
OundbdepeHumanbHas cocTasnaoLLasn 3aBUCUT OT CKOPOCTU U3MEHEHWSI paccornacoBaHnsAlusy 1 nossonsieT
ynyu4lIMTb Ka4eCTBO NepexofHoro npolecca.

Bpewmsi mexxay cocegHUMn namepeHusamm Atysy onpenenserca BpeMeHeM onpoca O4HOMo KaHana n3mepeHus.
7.5.2 MNapameTpbl HACTPOWUKM perynaTopa

IOna addekTmBHOM paboTbl KOHKPETHOro obbekTa yrnpaerneHus HeobxoguMmo nogobpartb ko3ahuUMEHTbI
M O-perynatopa: Xp, Tu ¥ T5. A8 9TOro B npubope npeaycmoTpeH crneayowmii yHKUMOoHan:
» aBToHacTtponka NNO-perynatopa;
* pyyHas HacTpowka.
@ NPEQYNPEXOEHUE
B HekoTopbix cniyyasax MNO-perynupoBaHme ABnseTcs u3bbITOHYHbIM NN HENPUMEHUMBbIM. B Takmx

cny4yasix, BbICTaBuB KosPuuneHT 1, = 0 unu 1, = 0, MOXXHO NoNy4YnTb cooTBeTCTBEHHO N0- unu M-
perynsitop.

[ns ynpaBneHust UCNOMHUTENbHLIM MeXaHU3MOM Npubop ucronb3yeTt
ob6a BY, cm. p1cyHok 7.9.

Bbibop BY onpegensaeTcsa cnegyroLwmnm yCrioBUEM:

ecnun Y > 0 — Bkntovaetcsa BY1;

ecnun Y < 0 — Bkntovaetcsa BY2.

BY1 ynpaBnsieT HarpeBaTenem B CUCTEME «HarpeBaTenb-XONoAUNbHUKY

PucyHok 7.9 — NMpuHumn
ynpaBneHUsi UCMONHUTENbHbIM
MeXaHM3MOM
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7 Hactporika

WM KOHTaKTamMun «OTKpPbITbY B cucteme K3P, a BY2 — xonoannbHUKOM UIM KOHTaKTaMK «3aKpbiTby.

[Ons dopMmnpoBaHns ynpaBnsawLWEero curHana perynsatopa BbIXOOHOM : sl i
curHan BY npeobpasyerca B nocnegoBaTenbHOCTb  MMMYNbCOB | |
cornacHo cnegytouwen dhopmyne: { I
l |
| |
Y oK. '
D= Tcni Ten
100 -
(7.5)

PucyHok 7.10 — BpemeHHas

roe AvarpaMma BbIXOZHOro CUrHana
D — AnMTenbHOCTb UMMNYMbCA, C; NA-perynsaTopa
Ten - NEpUOL CrIeAOBaHNS UMMYNbCOB, C;

Y — curHan Ha Bbixoge NM-perynstopa, [%].

Mepvion crnenoBaHWst UMNYNbCOB Ten 3aBMCUT OT MapaMeTpoB MyCKOBOrO 060pyA0BaHUA UCMOINHUTENBHOIO
MexaHu3Ma u 3agaeTcs napameTtpom A I-5.

@ NPEAYNPEXOEHNE
Manoe 3HayeHue Tcn NPUBOAUT K YACTbIM KOMMYTaUMSAM 1 6bICTPOMY U3HOCY CUIOBbIX KOHTAKTOB, @
BonbLuoe 3Ha4YeHne — K yXyALLIEeHWI0 Ka4ecTBa peryrnmpoBaHus.

B 3aBucumocT OT BCTPOEHHOrO OUCKpPeTHOro BY, Heobxoammo yCTaHOBUTb MUHUMAanbHY ONUTENbHOCTb
umnynbca LWAM, koTopas sagaetca napameTtpom 7 -5,

UToObl  MCKMOUUTL  U3NULIHNE CpaGaTblBaHVIFI peryndatopa npu Harpesarens
HebOonbLIOM 3HaYeHUN paccornacoBaHua Ei ansa BbluMCneHns 3HaYeHun

Yi ucnonb3yetcsl YTOYHEHHOE 3HayeHue Ep KOTOpoe BblYMCIISIETCS B

0
COOTBETCTBMUM C YCMOBUAMM: o e
d
XONOAWNBHUK
(7.6)
ecnu | Ei| < Xq, TOEp=0; PucyHok 7.11 — YnpaBneHue
B ) HarpeBsaTenem u
ecnm £;>Xq, 10 Ep = Ej— Xy XONOAUNBbHUKOM C 30HOWM
ecnun Ej<— Xy, 70 Ep= Ej + Xg; HeYyBCTBUTENbHOCTH
roe

X4 — 30Ha HEYYBCTBUTENBLHOCTH (PUCYHOK 7.11).

30Ha HevyBCTBUTENbHOCTY 3adaeTcs napameTpom A -2,

B cnyyae HeobGXOOMMOCTM MOXHO OFpaHUYUTb MakCUMarnbHYyl0 MOLWHOCTL VMM ¢ nomoLlbio  yHKUMK
orpaHnyeHns ynpasnstoLero Bo3gencTang (pUcyHok 7.12).

Yeux, %
K npumepy, 4tobbl mowHocTb VM He npesbiwana 80 %, cnemyert "“1*;)0
_____________ 1
BbICTaBUTbL COOTBETCTBYIOLLEE 3HaYeHWe B napameTpe A I-3. e
7
Yorp _________ l
|
|
|
|
|
|
0 100 't

PucyHok 7.12 — 'paduk
mowiHocTtn UM c orpaHuyeHmnem
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NPEQYNPEXOEHUE

@ lMepepn HacTporikon perynsatopa Heobxoanmo 3afaTb NapameTpbl:

* nepviog, LUNM (napameTtp A {-5);

* pexxum paboTbl perynatopa (napametp A i-5);

* MHUMAasbHYIO AnuTenbHocTb mnynsca WM (napametp A I-5).
Ins HacTponkn MNU-perynatopa ynpaeneHns K3P Heobxoammo 3agaTb BPeMs NOSIHOMO XO4a 3a4BWKKU
(napamertp A {- 7). OHo onpefenseTcs kak BpeMsl NEPEMELLEHUSI PETYIMPYIOLLErO OpraHa 13 0gHoro
KpanHero noroXeHusi B gpyroe.

Ecnu nocne aBTOMaTU4ecKoi Unv py4HoON HacTPOMKKN NepexoaHasl XxapakTepucTika obbekTa oTnnyaeTcs ot
onTMMarbHOW (MO BENWYMHE [OOMYCTUMbIX OTKIIOHEHWA M CKOPOCTM BbIXOda Ha YCTaBKy), HeobXoaumo
OTKOPPEKTUPOBATL 3aaHHbIE MapamMeTpbl PErynMpoBaHus.

7.5.3 ABTomaTtnyeckas Hactpownka NMUO-perynsaTtopa

(D NPEOAYNPEXAOEHUE
Mpoueaypy aBTOHACTPOWKM Ha OGbekTe criefyeT NPOVM3BOAUTL TOMBKO NOA HaA30POM
obcnyxuBatoLLero nepcoHana.

ABTOMaTunyeckasi Hactpowvika lMO-perynstopa (AHP) npegHasHadeHa AnNst onpefderneHns ero napameTpos,
nyteM aHanusa peakumm obbekta perynupoBaHuss Ha Bo3myllawowee BosgencTteue. [pouecc
aBTOMAaTU4eCKOW HaCTPOMKM NPOXOOAUT HEMOCPEACTBEHHO Ha obbekTe. [ins aToro cneayer npeaBapuTenbHO
CKOHUrypmpoBaTb NpmMbop C NOAKMIOYEHHBIMU K HEMY AaTymkamu n VIM. YcnoBus, B KOTOpbIX NMPOBOANUTCS
AHP, pomkHbl ObiTb MakcumanbHO NPUBNWXKEeHbl K pearnbHbIM  YCOBUSAM  3KCnnyataumm obbekTa.

PeKOMeH,D,yeTCﬂ BbICTaBUTb 3Ha4eHNe yCTaBKKU, MakCMMalibHO an6n|/|>KeHHoe K pa6oqel7|.

ABTOMaTnyeckass HacTpoWka COCTOMT W3 [ABYX MNOCfefoBaTerbHbIX 3TaMoOB «packayvMBaHusy» obbekTa
perynupoBaHus B obnactu yctasku B npegenax (Tyer + 2) U (Tyer - 2) NyTeM nogady MakcumarnbHOro
ynpasngtouero sosgenctaus. Npouecc AHP npuBeaeH Ha pucyHke 7.13.

Y, % A

|
|
|
|
|
100 -—- —---
|
|
1

| atan Il atan
PucyHok 7.13 — AHP npubopa, paboTtaloLlero B pexmme HarpeBaTens
Ons sanycka AHP Heo6xogumo BbINOMHMTL onepaumm, ykasaHHble Ha pUcyHke 7.14.

B npouecce BbINOMHEHUS aBTOMATUYECKOW HACTPOMKK NpMBop NonepeMeHHO UHAMUMPYET 3Tar, Ha KOTOpOM
Haxogutcs AHP, u Tekyulee 3HauyeHue perynvmpyemoro napameTpa. [1o 3aBepLUeHWi0 aBToMaTUYecKon
HaCTpOMKM BCe paccyuTaHHble napametpbl MNO-perynstopa CoxpaHsaloTCs B SHEProHe3aBUCUMON MamsiTu
npubopa, a BbIXOAHbIE YCTPOWCTBA BbIKIOYAOTCS.

C BHUMAHUE
Ecnu B npouecce AHP 3HayeHue perynmpyemMon BeNuUMHbI BLIXOOAUT 3a Npefensl u3aMepeHns gaTyumka,
Ha MHOMKaToOpe BbICBETUTCS Lrr.
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PucyHok 7.14 — NMocnepnoBaTenbHOCTb 3anycka nHaukaumum AHP

7.5.4 Py4yHas nogctpouka NMAO-perynsatopa

Py4Hasi nofcTpoiika ocyLlecTBNSAeTCs UTepaUMoHHbIM METOLOM C OLIEHKOI NpoLlecca No AByM NokasaTensim:
* HaNUuuio KonebaHui;
* HanuuMio Nepexoaa rpaduka perynmpyemon BernMumHbl Yepes yCTaBky.

@ NPEOYNPEXOEHUE

B psige cnyyaeB gaHHble AENCTBUSA HE MOTYT 00ecneyunTb KayecTBEHHY HacTponky MiA0-

perynsaTopos:
* CUCTEMbI C HEMPOrHO3MPYEMbIMW BHELLHUMI BO3MYLLIAIOLLMMMW BO3OENCTBUSIMY;
* CUCTEMBI C pa3HOPOAHbIMK Harpy3kamu (Hanpumep, N'BC gHem 1 Beuepom).

B 3aBMCUMOCTM OT NoKasaTene KOPPEKTUPOBKA NapaMeTPOB OCYLLECTBAETCS N0 PEKOMEHAALIMSAM:

* YBenuyeHue napametpa K, (ymeHbLueHUe X,) crnocobeTByeT e
yBenuuyeHuio beicTpoaencTensa perynatopa. OgHako amnnutyaa Wneansito Xp crmuKom uaro
kone6aHuin perynnpyemoin BenmnumHbl MOXeT BO3pacTyh Ao
HeZdOoMyCTUMOrO YPOBHS.

* YMeHbLueHune K, (yBenmyeHne X,) CnocoBCTBYET YMEHbBLLEHMIO Xp CnuuKom Beko
konebaHum perynupyemon BenmynHbl, BNroTb 4O MCHE3HOBEHUS.
OpHako npu 3ToM yxyfLlaetcs 6biICTpoAeNCTBME perynatopa u e e
MOBbILLAETCH BEPOSATHOCTb KONEOaHW perynmpyemon BENNYUHBI. . '

° rlpl/l 3aBbllUEHHOM 3Ha4YeHnn TM npouecc nogxoaa perynmpyeMOVl
BEJIMYUNHbI K YCTaBke CTaHOBUTCA OOHOCTOPOHHUM faxke npu Yeraska +— —f — -
Hanu4nmn konedaHui. I'IpM 3TOM 6bICTpOD,eVICTBMe perynatopa
YMeHbLLaeTCs. T,; CVLLIKOM BENNKO

* [py 3aHMKEHHOM 3Ha4YeHUN T, NOABNSIETCSH 3HAYUTENbLHbIN
nepexop perynupyemon BenMYnHbl Yepes yctaBky. OgHako npu T
9TOM CYLLEeCTBEHHO yxyaLuaeTcsi ObicTpoaencTBue perynsropa u
NOBbLILLAETCS BEPOATHOCTL konebaHuii perynmpyemoin BENUUNHBI.

* YBenuyeHune T, crnocobCTBYET NOBbILLEHWIO BbICTPOAECTBUS Yoraska 1——f— \
cuctembl. OOHAKO MpU 3TOM MOBLILIAETCS €€ YyBCTBUTENbHOCTD K

Ycraska +— —— -

Wpeansto T,y CAMLIKOM Mo

t,c

T
Vneansho 3 CIMILIKOM MaJio

Ty CINLLIKOM BENMKO
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7 Hactporika

nomexam 1 BO3MOXXHO MOSIBNIEHNE BbICOKOYACTOTHbIX kKonebaHui perynMpyeM0|7| BENMNYUNHbBI C MalibiM

nepuvoaoM.
T,°C
Mpn onTmanbHOM NOACTPOMKE perynsaTopa rpaduk perynupyemomn A, A
BEMNWYMHbI JOMKEH UMETb MUHMMarbHOE 3HaYeHne nokasaTens owunbku ;

Ycraska — — -
perynuposaHus (A1) Npy JOCTaTOMHO cTeneHun 3atyxanusa @ = 1 — As/Aq

(0,8 ... 0,9).
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8 TexHnyeckoe obcnyxmBaHue

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpems BbINONHeHNUs paboT no TexHU4YeckoMy oGCryxuBaHuio Npubopa cregyet cobnioaaTs TpeboBaHus
6e3onacHoOCTK, U3NOoXeHHbIe B pasaene 3.

TexHnyeckoe obcnyxuBaHue npubopa MPOBOAMTCS He pexe OfHOro pasa B 6 MecsileB U BKMOYaeT

creaytowye npoueaypsbi:
* NpoBepKa KpenneHns npuoopa;
* NpoBEpKa BUHTOBLIX COEANHEHMWIA;
* yaaneHue nbinu 1 rpsasun ¢ KNeMMHKKa npuéopa.

8.2 NoBepka

MoBepky npnbopa NPOBOAST OpraHbl, aKKpeaUTOBaHHbIE Ha NpPaBo NoBepku. TpeboBaHUA k NOBEPKE, NOPSLOK,
OCHOBHbIE aTanbl NpoBeaeHus onpegenstotTca metoamkon M 3067-2007.

MeTtoavka noBepky nocTaenseTcs No TpeboBaHMo 3aKasyuka.
MexnoBepoyHbI MHTepBan — 3 roga.

8.3 NpoBepka Bepcum nporpaMmmMHoOro obecneyeHuns

PesynbTat nogTBEpXKOeHWsI COOTBETCTBUSI MPOrpaMMHOTO OGECrneYeHnst CYMTAETCS MONOXKUTENBHBIM eCciu
HOMep BEpPCUM MPOrpamMMHOro o6ecreveHnsl COOTBETCTBYET (HE HIKE) BEPCUM MPOrpamMMHOro obecnedeHus
ykasaHHoro B pasgerne «MeTponormyeckne M TEeXHUYECKME XapaKTEPUCTUKU» OMuncaHue Turna Cpeacts
nsmepeHus. Bepcus nporpammHoro o6ecrnedeHmnst npubopa ykasaHa Ha TUTYIbHOW CTpaHuLe nacrnopTa.

8.4 lOcTupoBka
8.4.1 O6wme cBepeHUunA

FOcTupoBka npubopa 3aknoyaeTcs B NPOBEASHUM psaa TEXHONOrMYecKUx onepauui, obecnevmsaroLmx
BOCCTaHOBIIEHME €ro MEeTPOSIOrMYECKUX XapakTepUCTMK B Criydae W3MEHeHUs WX nocrne AnuTenbHON
aKcnnyaTtauum npubéopa.

BHUMAHUE

A HeobxoanmocTb NpoBeAeHUs OCTUPOBKY OMNpPeAENsiETCA No pe3yrsTataM NoBepky npubopa u JormkHa
NPON3BOAUTLCS TOMBKO KBANUULMPOBAHHBLIMU CrieuanmcTaMmm MeTporormyeckux cryxo,
OCYLLECTBSAOLLMX 3Ty NOBEPKY.

FOcTpoBKa BbINONMHSAETCA NPY NOMOLLM 06pa3LOoBbIX NCTOYHWMKOB CUrHANoB, MMUTUPYOLLMX paboTy AaT4MKOB
N NOAKMoYaeMbIX BMECTO HUX K BXogy npubopa. Bo BpemMs 0CTMPOBKM NpuBOp BbIYMCASET COOTHOLLEHUS
MeXay MOCTYMUBLUMMUW BXOAHbIMW CUTHaNaMuM M CUrHanamm COOTBETCTBYHOLLMX OMOPHbIX TOYEK CXeMbl.
BbluncneHHble cooTHOLWEHMS (KO3MULIMEHTBI FOCTUPOBKK) 3aNMCbIBalOTCS B 9HEProHE3aBUCUMYIO NamATb U
NCMOMb3YITCA Kak 6a3oBble NPW BbINOMHEHUN BCEX AarbHENLIMX pacyeToB.

NPEAYNPEXOEHUE
CD Ecnu BbluncneHHoe 3HaveHne KoadhpuumeHTa BbIXOAMT 3a rPaHuLbl, YCTaHOBIEHHbIE AN HETO NpU
paspaboTtke npuGopa, Ha MHAMKATOP BbiBOAUTCA cooblieHve Err. Mpu NosiBneHnn Takoro coobLeHnst
cnegyeT BHUMATENbHO NPOBEPUTL COOTBETCTBUE MOAKMOYEHHOIO K BXOAY UCTOMHMKA cUrHana
3aaHHOMY TWMy NepBMYHOro NpeobpasoBaTensi, NPaBUMbHOCTL CXEMbI MOAKMIOYEHUS], @ TaKKe
3Ha4vyeHune 3aaHHOoro Ana rnCTUPOBKU CUrHana. MNocne YCTpaHeHWUA BbIABITEHHbIX 3amMeyaHumn
onepawuuto FOCTUPOBKM CrieayeT NOBTOPUTD.

|'OCTI/IpOBKa npoBoaANTCA nHOMBMayanbHO OANA Crnegyrwmnx rpynn nepBUYHbIX npe06pa3OBaTenel7|:
* TepMOMETPbI CONPOTUBIIEHNA,
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8 TexHnyeckoe obcnyxmBaHue

* TepmMonapbl 1 akKTUBHbIE ATYMKOB C BbIXOAHbIM CUTHAITIOM TOKa U Hanpsa>XXeHu4.

KoadbdumumeHTbl, nomyyeHHble nocrne CTUPOBKM odHOro (nmoboro) nepeuyHOro npeobpasosaTtens u3
BbIBpaHHOW rpynnbl, aBTOMaTUYECKU PACNPOCTPAHAIOTCS Ha BCE ocTarnbHble NpeobpasoBaTenu 3Tow rpynnebl.
Kpome ykasaHHbIX rpynn nepBu4HbIX npeobpasoBaTenen, B npubope npeaycMoTpeHa ICTUPOBKa Aartvvka
TemnepaTypbl CBODOAHBIX KOHLOB Tepmonap, a Takke CTMPOBKa BbIXOAHbIX LMpoaHanorosbix
npeobpasoBaTtener «napameTp-TOK» W «napameTp-HanpsbkeHvey» (ona mogudpmkaumin npubopos, rae B
kayecTtBe BY ncnoneaytotcs LIAM).

@ NPEAYNPEXOEHUE

Mepen OCTUPOBKOIN NPUBOPOB NPOBEPUTL 3a4aHHbIE 3HAYEHMST KOPPEKLMMN «CABUTa» U «HAKMOHa»
(napameTtpsl & - {1 b {-2) n yctaHoBUTBL KX, ecnu HeoBxoanmo, pasHbiMu 0,0 1 1,000 COOTBETCTBEHHO.
MepesecTtu npubop B PABOTY.

8.4.2 OcTnpoBka ansa pabortbl ¢ TC

FOcTupoBka 3akrntovaeTcs B UsMepPeHMN 3TarNoHHOIO 3Ha4YeHUs. [1ns toCTUPOBKK cneayeT:

1. MogknounTb K Npnbopy mMarasmH conpoTmeneHun Tuna P4831
Unu NogoGHbIN eMy € KIaccom ToYHOCTU He Huxe 0,05 no Pasat Bron X3
TPEXNPOBOAHON NMNHMM (pUcyHok 8.1). ConpoTMBNEHNS] NPOBOAOB @ @ @ XOA A~
B NIMHWM OOMKHbI ObITb pPaBHbI APYT OPYTY U KaX4oe He A0MKHO Ry Bxog X-2
npesbiwaTb BenuinHbl 15 Om. @ @ @ Bxom X-1

2. YCTaHOBMWTb Ha MarasuHe conpoTuareHun aHadeHme 500,00 Om.

3. MNoaaTb nuTaHue Ha npubop. He meHee Yem yepes 15...20
CeKyH[ NPOM3BECTM IOCTUPOBKY Npubopa, Anst Yero BbINOMHUTL PucyHok 8.1 — NogkntoueHme
OencTBus B NocnenoBaTenbHOCTH, YKa3aHHOW Ha pUCYHKe 8.2. MarasuMHa ConpoTUBMeHUMn

4. Bontn B pPeXum 3agaHnAa Koga nCTUPOBKU NyTEM HaXaTtna 1

npPor,
yaepXaHusi He MeHee 3 CeKyHI KHOMKU .

5. 3agatb kHoMKamu " 3Ha4eHMe Koaa cTMpoBkM — 4. HaxaTb KHOMKy M
@ NPEQAYNPEXOEHUE
Ecnu HaGpaH HenpaBWibHbIN Kog Unv NpuGop M3Mepui HEBEPHOE IOCTUPOBOYHOE 3HaYeEHNe, B
pesynbraTe I0CTUPOBKU Ha MHAMKATOpPe BbICBETUTCH E£rr.

PG‘SyJ'IbTaTOM npaBuiibHO BbIMOSHEHHOM IOCTUPOBKU CITY>XUT MHOUKaUNA I'IpVIGOpOM VISMGDEHHOVI

BenununHbl 500 0.

6. CHATb HanpsbkeHne NUTaHns ¢ Npnbopoe 1 otcoeanHUTb P4831.

FOcTpoBOYHas BEnMMYMHA MOXET BbIXOAWTb 3a AManas’oH W3MEpPEHUs paHee HACTPOEHHOro AaTtyvka
(napameTp & {-Li), B 9TOM cryyae nocrie BbixoAa U3 pexuma lCTUPOBKY Ha UHAMKaTope BbicBETUTCA HHHH.

oul paBOTA

T %
0000

Haxatb ¥ yaepxuearb
He meHee 3 cex.

YcTaHoBKa Kofia BxoAa
B NPOLIEAYPY 10CTUPOBKM

PucyHok 8.2 — NocneaoBaTenbHOCTb paboTbl NpPY KOCTUPOBKE
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8 TexHnyeckoe obcnyxmBaHue

8.4.3 OcTupoBka ansa pa6otbl ¢ Tl 1 aHanoroBbLIMKU JaT4ynKamm

|'OCTI/Ip0BKa 3aKrn4yaeTcd B UamepeHnn aTarioHHOro 3Ha4eHu4. Ons IOCTUPOBKU Crieayert:

1

. MopkniounTb kK NPUBOPY NCTOYHMK NOCTOSIHHOTO HaNPSXXEHNS
Knaccom To4HocTu He Huxke 0,05 (Hanpumep, npmubop ans
B1-12 Bxop X-1
nosepku BonbTMeTpoB B1-12), cobniogas nonspHoOCTb ( . ;
Bxop X-
puCcyHok 8.3). U=64,00 MBG) X0n
. YcTaHoBUTb Ha B1-12 BbIxoAHOM curHan pasHbIM 64,00 MB. § Bxon X-3
. MopaTtb nuTaHue Ha npnbop. He meHee yem yepes 15...20
CeKyH[ NPOon3BECTU IOCTMPOBKY Npubopa, BbINONHWB 4ENCTBUS B
MoCneaoBaTenbHOCTH, YKasaHHON Ha PUCYHKE 8.4. PucyHok 8.3 — lMoakniovenne
MCTOYHMKA NOCTOAHHOIO
(D NPEQYNPEXOEHUE HanpsikeHUs
Mpw BbINOMHEHUN OCTUPOBKM BbIXOAHOE HanpsikeHne B1-

12 0OMKHO ocTaBaTbCs HEM3MEHHbIM.

. BoiiTn B pexxum 3agaHus kofa CTUPOBKK MYTEM HAXaTUS U yaepXaHus He MeHee 3 CeKyH[, KHOMKM

nPor |

A
. 3apgaTb KHoMKamu n ] sHaueHne kopa octuposkn — 3. Haxatb kHonky L1

PesynsTatom npaBunbHO BbINOMHEHHOW IOCTUPOBKM CRYXUT MHANKALMSA NpUBopoM M3MepeHHOM
BenuunHbl &4 00,

. CHATb HanpshXeHne nNuTaHus ¢ NnpubopoB 1 oTcoeanHnTs B1-12.

= Ox1
H U Sloe|  pasom
66838

Haxatb W YAepXMBaTh
Y e menee 3 cex.

[ [

i
A

! YcTaHOBKa KOAa BX0AA

| B NpoLieaypy 0CTUPOBKM

.

PucyHok 8.4 — NMocnepoBaTensLHOCTb paboThl NPU KOCTUPOBKE
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9 MapkupoBka

9 MapkupoBka

Ha kopnyc npnbopa HaHeCeHb!:
* HAaMMeHOBaHWe Npuodopa;
* cTeneHb 3awwmTbl kopnyca no NOCT 14254;
* HanNpshKeHne 1 YyacToTa NUTaHus;
* noTpebrnsemas MOLLHOCTb;
* KIlacc 3aWnThbl OT NOpaxeHus anekTpudecknm Tokom no NOCT 12.2.007.0-75;
* 3HAK yTBEPXAEHMS TUNa CPEACTB U3MEPEHUN;
* 3HaK cooTBeTCTBUSA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep Npubopa v rod Beinycka.

Ha notpebutenbckyto Tapy HaHeCeHb!:
* HaMmeHoBaHWe npubopa;
* 3HaK cooTBeTCTBMSA TpeboBaHusam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep npubopa v roa Bblinycka.
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10 YnakoBka

10 YnakoBKa

YnakoBka npubopa npoussoautca B cootBetctBuM ¢ [OCT 23088-80 B notpebutensckyio Tapy,

BbINOMHEHHYIO M3 KOPOoBo4HOro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecobinike novton nponssoautea no FOCT 9181-74.

11 TpaHcnopTupoBaHUe U XpaHeHne

MpuGop OoMmKeH TPaHCMOPTUPOBAaTLCA B 3aKPLITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHbIX cpeacTBax
Tapa OomkKHa KpenuTbCa COrMacHo npasunam, encTBYIOLLMM Ha COOTBETCTBYIOLLIMX BUAAX TpaHCropTa.

Ycnosus TpaHCNopTMPOBaHUSA AOMKHbI cOOTBETCTBOBaTL ycnosusaM 5 no MOCT 15150-69 npu TemnepaTtype
OKpYy)XatoLLlero Bo3gyxa oT MuMHyc 25 o nntoc 55 °C ¢ cobnogeHnemM mep 3awuTbl OT yAapoB U BUbpaLmi.

MpuGop crneayeT NepeBo3nTL B TPAHCNOPTHON Tape NOLWTYYHO UK B KOHTEHepax.

YcnoBus xpaHeHus B Tape Ha CKnage usrotoBuTenst n notpebutens AoMmKHbl COOTBETCTBOBATL yCrioBmam 1 no
[OCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATL arpeccuBHbIE NPUMECH.

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.

12 KomMnnekTHOCTb

Tabnuua 12.1 — KomnnekTHocTb

HanmeHoBaHue KonuyectBo
Mpubop 1wt
Macnopt u MapaHTWiAHbIN TanoH 1 9Ka3.
PykoBoacTBo no akcnnyarauum 1 9k3.
KomnnekT KpenexHbIX 3NeMeHToB 1 K-T.
MeToguka nosepku (No TpeboBaHMo 3aKas3ynka) 1 ak3.

M3rotoBntenb octaBnseT 3a cobomn npaBoO BHECEHUA OOMNOSNTHEHUIN B KOMMMNEKTHOCTb an6opa.

@ ‘I‘IPEHYI‘IPE)KJJ,EHVIE

13 MNapaHTUNHBbIE 06sA3aTeNnbLCTBA

MarotoBuTeNb rapaHTUpyeT cooTBeTCTBMe npubopa TpeGoBaHuamM TY npu cobniogeHuy  ycroBuit

aKcnnyaTaumu, TPaHCMOPTMPOBAHWS, XPaHEHNS N MOHTaxa.
[apaHTUHLIV CPOK SKCNNyaTauum — 5 neT Co OHS Npoaaxu.

B cny4yae BbiXxoaa an6opa N3 CTpoA B Te4yeHune FapaHTMI7IHOFO CpoKa npu cobniogeHnmn yCJ'IOBI/IIZ
aKcnnyatauun, TpaHCNoOPTUPOBaHUA, XpaHEeHMA U MOHTaXa npeanpunAaTmne-n3roTtoButesb 06;|3yeTc;|
OCyLleCTBUTb ero OecnnaTHbI PEMOHT UNnn 3ameHny.

Mopsinok nepedayn npubopa B peMOHT COAEPXKUTCS B MACMOPTe U B rapaHTUHOM TasloHe.
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HacTtpauBaemble napameTpbl

MNMpunoxeHne A. HactpanBaemble napameTpbl

Tabnuua A.1 - lNepeyeHb HacTpaMBaeMbIX NapaMmeTpoB

MapameTp HavyeHus
6555 | rammonoommre | omiom®|  Kowsewrapan | 328080 | nonl oz
YyeHue Tens
OcHOBHbIe NapaMeTpbl perynmpoBaHusa
*T Ycraeka anga MAO- | —999...9999 |[ea. nam.] 30,0
perynstopa
tn WHTerpanbHas 0...9999 [cex] 50.0
NnocTosiHHas
tn OnddepeHunans- 0...9999 [cek] 10.0
Hasi MOCTOsIHHas
*Xp Monoca 0.001...9999 |[ea. u3m.] 50.0
NponopLMoHanbLHo-
CTH
Mpynna A. NapameTpbl, onucbiBaloLLMe JIOTMKY paboTbl npudopa
A0-0  |MNapametp 01 Pa3spelueHo N3MeHsTb
CEeKpeTHOCTU Ansi napameTpbl PerynvpoBaHns u
rpynnsl A napameTpb! rpynnbl A
02 3anpeLleHo N3MeHsATb
napameTpbl rpynnsbl A, npu
3TOM BO3MOXXHO U3MEHSITb 01
napameTpbl peryrnmpoBaHus
03 3anpeLleHo N3MeHSATb
napameTpsbl rpynnsl A n
napameTpbl perynmpoBaHus
‘Ai-2 | 3oHa 0...999.9 |[ed.u3m.] 0.0
HeYyBCTBUTENbHO-
CTH
A3 | OrpaHnyeHue 0...100 % 100
MaKcUManbHoOWn
MOLLIHOCTH
A{-5 |MNepwog LWUMM 0...80 Cexk. 10

A‘BHMMAHME

HoBoe 3HayeHve napameTpa A {-5 BCTYNUT B cuMy TOMLKO Nocne nepesarpysku npuéopa.

A5 | Pexum pabotbl 00 M O-perynstop 00
perynatopa 01 MAN-perynsartop
fi-8 MwuH1manbHas 6, 10, 20, 50, |MC 200
ONUTENbHOCTb 75, 100, 120,
umnynbca WM B 150, 175, 200
MC
Fpynna b. MapameTpbl, onucbiBaloLWwme U3MepeHnsi U MHAUKauuio
k0-0  |MNapameTp 01 PaspeLueHo nameHaTb
CEKPETHOCTI ANA pabo4yne napameTpbl
rpynnsl b 01
02 3anpeLueHo N3MeHATb

paboyne napameTpbl
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HacTtpauBaemble napameTpbl

MpogomkeHue Tabnuubl A.1

MapameTp 3HauveHus
T E—- v I LR s s L e
YyeHue Tens
(-l |Kog Tvna patunka 01 Cu 50 (a=0,00426 °C-1) 01

09 50M (a = 0,00428 °C-1)

07 Pt 50 (o =0,00385 °C-1)

08 500 (a =0,00391 °C-1)

00 Cu 100 (a = 0,00426 °C-1)

14 100M (a =0,00428 °C-1)

02 Pt 100 (a = 0,00385 °C-1)

03 1001 (a = 0,00391 °C-1)

29 Ni 100 (a =0,00617 °C-1)

30 Cu 500 (a=0,00426 °C-1)

31 500M (a = 0,00428 °C-1)

32 Pt 500 (a = 0,00385 °C-1)

33 50001 (a = 0,00391 °C-1)

34 Ni 500 (a =0,00617 °C-1)

35 Cu 1000 (a = 0,00426 °C-1)

36 1000M (a = 0,00428 oC-1)

37 Pt 1000 (a = 0,00385 °C-1)

38 100001 (a = 0,00391 oC -1)

39 Ni 1000 (a = 0,00617 °C-1)

15 53M (a = 0,00426 °C-1)

04 TXK (L)

20 TXK (J)

19 THH (N)

05 TXA (K)

17 T (S)

18 TN (R)

16 TMP (B)

21 TBP (A-1)

22 TBP (A-2)

23 TBP (A-3)

24 TMK (T)

12 Tok 0...5 MA

11 Tok 0...20 MA

10 Tok4...20 MA

06 Hanpsxenwne -50...50 mB

13 Hanpsikenne 0...1 B
oFF BbikntoveH

bi-! Koppekums «casur -50,0...50,0 | CymmupyeTcsi C nU3aMepeHHbIM 0,0
XapaKkTepPUCTUKNY 3Ha4yeHnem
01151 epBOro Bxoaa
bz Koppekuus «HaknoH | 0,900...1,100 | 'amepeHHOe 3Ha4eHne 1,000

XapaKTePUCTUKNY»

Anga nepBoro Bxoga

YMHOXaeTcs
Ha 3agaHHbIN KOadhprLUMEHT
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HacTtpauBaemble napameTpbl

MpogomkeHue Tabnuubl A.1

MapameT
5555 | rmmonemme | onicee® | Kowwowrapwn | 3208 |10
YyeHue Tens
L i{-3 | Pexvum paboTbl oFF BbikntoyeH oFF
BblYMCINTENS on BkrtoueH
KBagpaTHOro KOpHS
no nepBoMy BXoay
‘h -5 |lNokasaHue —999...9999 | MacwTtabupyetcs 0,0
npmnbopa ans YMHOXEHWEM Ha
HWXHero npegena kKoadhbdpumumeHT 10X, roe X -
YHUULMPOBAHHOIO 3HauyeHune napametpa b i- I
BXOHOIO curHana
nepBoro Bxoaa
‘h -6 |lNokasaHue —999...9999 | MacwTtabupyetcs 100,0
npubopa Ans YMHOXEHMEM Ha
BEpXHero npeaena koadpcpmumeHT 10-X, rge X -
YHUULMPOBAHHOIO 3HaueHune napametpa b I- 1
BXO[HOIO curHana
b {-7 |MNonoxeHne 0,1,21n3 |BnuseT Ha 3HaYeHus 1
DeCATUYHOM TOYKU napameTpoB b i-5u b -6
npv NHAMKaLMM
napameTpoB
& {-8 |MNonoca uudposoro 0,0...30,0 |[en.wn3m.] 30,0
duneTpa
b5 {-5 |MNocTosiHHas 0...99 [ceK] 2
BpeMeHu
LMdpoBOro
dunetpa
NPEAYNPEXOEHWE

®

MapameTpbl b {-3... b -5 4OCTYNHbLI ANA peaakTUpPOoBaHUs, eCn Ha BXOAE UCTIOSb3YeTCs

YHU(PULIMPOBaHHEI AaT4MK (COOTBETCTBYET 3Ha4YeHuo napameTpa b -0 =06,10...13).

* — OTMeYeHbl NapaMeTpbl, 3HAYEHUS KOTOPbLIX MacLUTabMpyTCs YMHOXEHNEM Ha koadpdmumeHT 10-
X, rge X — s3Ha4yeHve napameTpa b - 7.
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Bo3aMoXxHble HeuncrnpaBHOCTU U cnocobbl nx yCTpaHeHusa

NMpunoxeHne 5. Bo3aMoXHble HEMCNPaBHOCTU U CNOCOObLI UX YCTPaHEeHUA

HeuncnpaBHocTb Bo3amoxHasi npuynHa Cnocob ycTpaHeHus
Mpun pabote npnbopa Ha
VHOVKaTope
oTobpaxaroTcs:
il dE [laHHble ellle He roTOBbI. MogoxaaTb 2 — 3 cekyHAbI.
i Oatunk KXC npeBbicMn BepxHIOO rpaHuuy nsmepeHus (+ 105 °C)
oot Oatumk KXC npeBbICKIT HAXHIOW rpaHuuy namepeHus (MuHyc 50 °C)
HHHH BbluncneHHoe 3Ha4YeHne BXoaHOWM CsepuTb Kof AaTyvka B napametpe b /-
BEJTMYMHBI BbILLE AOMYCTUMOIO (¢ dhakTnyeckn noacoeanHeHHbIM
npegena [aTynkom
LLLL BbluncneHHoe 3HauYeHne BXOAHOW CsepuTb Kof AaTuvKa B napametpe b /-
BEMWUYNHBI H/XKE JONYCTMMOro I ¢ pakTU4eckn noacoeanHeHHbIM
npegena [aTynKom
- - O6pbiB TC unn TI1. MpoBepunTb paboTocnocobHOCTL
Ons yHnduuymposaHHoro gatyuka 0...1 | gaTyuka
B curHan Ha Bxoge npubopa
npesbiwaet 1,1 B
goog KopoTkoe 3amMblkaHe TepMoMeTpa MpoBepuTb paboTOCNOCOBHOCTL
COMNPOTUBIEHNS hatuuka
HC BbluncrneHHoe 3HavyeHune Bblle M3mMeHUTb paspsaHoCTb
AONycTUMOro npeaerna nHankaumm WHOWULMPYEMBIX 3HAYEHWUI
Lo BblunmcneHHoe 3HavyeHne Hmke

aonycTtnMmoro npeagena nHankaumm

Mpu paboTe npnbopa
3HayeHWe Temneparypbl
Ha MHOMKaTope He
COOTBETCTBYET peasibHOM

HeBepHbIl Ko TMNa gatyunka

B napametpe & -0 3apgath ko,
COOTBETCTBYHOLLMI UCTONb3yEMOMY
[arymky

BseaeHbl HEBEPHbIE 3HAa4YeHUA
«caBura XxapakTepncTtukmn» N «HaknoHa

XapaKTepUCTukn».

B napametpe & /- yctaHoBuTts 0.0, B
b I-dycraHosuTts 1.000

Wcnonb3yeTcsa AByxnpoBogHas cxema
coeanHeHus npubopa ¢ TC.

CoeavHNTb No pekoMeHaaumam 13
pasgena llNodknoveHue TC o
08yxnpo8odHoli cxeme Unv NpounsBecTn
coefivHeHUe Mo 3-X NPOBOOHON CXeme.

[elicTBre anekTpoMarHUTHbIX MOMeX.

OKpaHVpoBaTh NMHUIO CBA3M AaT4vmKa C
npnbopom, aKpaH 3a3eMrnuTb B O4HON
TOYKE.

CoeaunHerue TI1 ¢ npubopom
BbIMNOSIHEHO HEe creunanbHbIM
TePMOKOMNEHCALMOHHbIM kabenem

CoeaunHUTb NUHMIO CBA3W OAaTUUK-
npmnbop, ncnonbays
TEPMOKOMMNEHCALMOHHbIV Kabenb,
COOTBETCTBYOLLMI TUMY
nogknoyaemon TI1

Ha wHgukartope npu
HanM4YnmM TOKOBOTO
curHana otobpakaroTcs
Hynu

HeBepHoe nogknodeHne gartyumka K
npubopy

MpoBepuTb CXeMY NOAKMIOYEHNS
naTtuuka
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HeucnpaBHOCTb

Bo3moxHas npuynHa

Cnoco6 ycTpaHeHusi

Mpwn HarpeBe
TemnepaTtypa
yMeHbLLaeTcsa 1 npu
OoXIaXgeHum
yBenuuMBaeTcs

HesepHoe coeguHeHne npubopa ¢ T

N3meHNTb NoNApPHOCTL MOAKMIOYEHNS
Tn

HeBepHo BbINonHeHo nogcoeanHeHue
MM

lMpoBepuTb NPaBUBHOCTb
noagcoeanHeHust UM

BbixogHoe yCcTponcTBO He
cpabaTbiBaeT npu
AOCTVXXEeHWM 3a4aHHbIX
rpaHuL

YnpasnsaooLwmn MMnynbC MeHbLLe
MWUHUMarbHOW ANUTENbHOCTHU
umnynesca WM

N3meHnTb 3Ha4YeHne B napametpe A -5

HeBO3MOXXHO N3MEHUTL
3Ha4YeHUs1 NnapameTpoB
MNO-perynartopa

BbicTaBneHa 3awmra OT UI3MeHeHus
yCTaBOK

3apaTb B napameTpe A-0 sHaveHne 4§ ¢

unn 02

Henb3sa nameHnTb
napameTpbl rpynnbl b

BbicTaBneHa 3awimta oT UsMeHeHus
YCTaHOBOK

B napametpe bi-{3apate O {
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