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Hactosiwee PykOBOACTBO MO 3Kcnayataumum npefHasHayeHO ANS O3HaKOMeHUd
obcnyxumBaloLLEero nepcoHana c ycTpoicTBOM, MPUHLMIOM OENCTBUS, KOHCTPYKLIMEN, TEXHNHECKOM
akcnyaTaumen n 06Cny>KMBaHMEM MUKPOMPOLLECCOPHLIX U3MepuTenen-perynatopos Tuna TPM10
(B manbHeWMLweM no TEKCTY UMEHYEMBIX «MPUBop»).

HacTtoauwee PykoBOACTBO MO 9KChiyaTauMm pacnpoCcTpaHAeTcs Ha npubopbl Bcex
MoandurKaunin, N3roToBneHHbIX cornacHo TY 4211-002-46526536-00.

Mpnbop TPM10 nmeet ceptudukar 06 yTBEPXOEHUN TUNa CPEACTB U3IMEPEHUN
RU. C. 32. 054. A Ne 8666.

Mpnbopbl TPM10 M3roTaBNMBAIOTCS B Pa3/MYHbIX MOAUPUKALMAX, OTINYAIOLLMXCS OpYr
OT Apyra AnanasoHOM HanpPsXXeHUN NUTaHWS, KOHCTPYKTUBHbBIM UCTMOIHEHMEM, KNIACCOM TOYHOCTH,
TUNOM MNOAKMIOYAEMbIX K MUX BXOAaM AATYMKOB TEMMEPATYPbl UAN INEKTPUYECKUX CUIFHANOB U
TUNOM BCTPOEHHOrO BbIXOAHOro ycTtponctea MNA-perynatopa.

MHdopmaums o mogmdukaumm npubopa 3awmndpoBaHa B kKoge Mmoandukaummn cnenyowmm
obpasom:

NPNBEOP TPM10X-X.X.X

| Anana3oH HanpsXeHUn NuTaHus }—I

| KOHCTPYKTMBHOE MCMOSIHEHNE

| Twun BXOAHOrO patyvka uian curHana

| Twun BCTPOEHHOro BbIXOAHOro yctponctea MNUA-perynaropa

2

Kon moamndukaumm pacumndpoBbIBaeTCcs creaylowmm obpasom.
Anana3oH HanpsXXeHU NUTaHusN:

A - nutaHue npubopa 187...242 B nepemeHHOro Toka yactoTton 50 Iy,
B - nuTtaHune npubopa 90...245 B nepemeHHoro Toka unm 110...370 B

NMOCTOSIHHHOIO TOKa.
KOHCTPYKTMBHOE MCNOJIHEHue:
H - kopnyc HacTeHHOro kpenieHus ¢ paamepamm 130x105x65 mm;

CTeneHb 3awmThbl Kopnyca 1P44;
L1 — kopnyc WMTOBOro KpenneHnsa ¢ paamepamm 96x96x70 mm;
CTEneHb 3alnTbl CO CTOPOHbI NepeaHen naHenu 1P54.
L2 — kopnycC WNMTOBOro KpenneHnsa ¢ paamepamm 96x48x100 mm;
CTEeneHb 3alnTbl CO CTOPOHbI NepeaHen naHenu 1P20.
O - kopnyc pnsa kpenneHnsa Ha DIN-peiiky ¢ paamepamu 88x72x54 MM n
CTEMNEHbIO 3alUTbl CO CTOPOHLI NnueBon naHenn 1P20.
Mpumeyanue. MNpubopsbl c kpenneHnem Ha DIN-peliky BbiNyCKaloTCS TONIbKO C AMana30HOM HanpsixkeHns
nuTaHus "A".
Tun BXOQHOro AatyMKka WiaM curHana:
TC - Tepmonpeobpas3oBaTtesib CONPOTUBAEHNS MeaHblii TCM ¢ HOMMHabHOW
cTatudeckoi xapakrepuctukon (HCX) 50M n W, = 1,426;
- TepmonpeobpasosaTesib CONpoTMBneHns meoHuin TCM ¢ HCX 50M n W, =1,428;
— TepMmonpeo6pasoBaTenb CONpoTUBAEeHUs nnatuHoBblin TCM ¢ HCX 50M wu
W,,,= 1,385(Pt100);
- TepmonpeobpasosaTesib CONPOTMBEHNA nnaTuHoBbIi TCM ¢ HCX 50M W, = 1,391;
— TepMonpeobpasoBaTesib CONpoTMBAeHUs MedHbii TCM rp. 23;
- TepmonpeobpasosaTesib CoNPoTVBIEHNA medHbin TCM ¢ HCX 100M n W, = 1,426;
3



— TepmMonpeobpasoBaTtesib conpoTusneHns meaHslin TCM ¢ HCX 100M n W

=1,428;

100

— TepmMonpeobpasoBaTtesib CONpoTMBAeHns nnatmuHoBblii TCIM ¢ HCX 1000 un

W

=1,385;

100

— TepmMonpeobpasoBaTtesib ConpoTMBaeHns nnatmHoBbiii TCIM ¢ HCX 1000 un

W

100= 1,391

3pecb W, — oTHOLLIEHME conpoTueneHus aat4mka npy 100 °C k ero conpotusneruio npu 0 °C.

MpumeyaHunsa

1.

HCXTepmonpeobpasosateneiiconpotusneHns TCMuTClMcooTtseTctayeTTOCT P 6651-94.

2. HCXTepmonpeo6pazosatens conpotusneHns TCMrp. 23 cooteetcteyeT OCT 6651-78.
TNN - Tepmonapa TMMN («nnatuHa/nnatnHa—poamin») ¢ HCX MM (S);
— Tepmonapa TMNMN («nnatnHa/nnatnHa—poanine) ¢ HCX MM (R);
TN1 - Ttepmonapa TXK («xpomenb/konenb») ¢ HCX XK (L);
— Tepmonapa TXA («xpomenb/aniomMenb») ¢ HCX XA (K);
TN2 - Tepmonapa THH («Hukpocun/Hucun») ¢ HCX HH (N);
— Tepmonapa TXK («wkene3o/koHCcTaHTaHT») ¢ HCX XK (J) ;
AT - YHUOUUMPOBAHHLIM CUrHAN NOCTOSIHHOIO Toka 0...20 MA;
— YHUPULUMPOBAHHBIN CUrHaN NOCTOSHHOIO Toka 4...20 MA;
— YHUPULMPOBAHHBIN CUrHaN NOCTOSHHOro Toka 0...5 MA;
AH - yHUOUUMPOBAHHLIA CUIHaN NOCTOSIHHOrO HanpsbkeHus 0...1 B.
MpumeyaHunsa

1. HCX Tepmonapskl cootsetcTeyeT FOCT P 8.585.
2. ICTOHHMKM YHUDULIMPOBAHHOI O cUrHana cootsetctaylor FOCT 26.011.

Tun BCTPOEHHOro BbIXxoAHOro ycrpowctea (BY) NMUA-perynaropa:

P - pene anekTpoMarHUTHOE;

K — TpaH3ucTopHasa ontonapa CTPYKTypbl N—p—n-TUna;

C - cumMmucTOopHas onTonapa;

N - undpo-aHanorosbii NnpeobpasoBaTtenb «napameTp — Tok 4...20 MA»;

C3 - Tpn CUMUCTOpPHBIX ONTOMapbl AN ynpaBneHus TpexdaszHOW Harpyskomn

(B kOpnyce [, OTCYTCTBYET).

Mpunbopbl moaudukaumm TPM10X-X.TC.X, TPM10X-X.AT.X, TPM10X-X.AH.X moryT
BbINycKaTbCs knacca TodHocTn 0,25 nnm 0,5. Mogudukaumm TPM10X-X.TM1.X, TPM10X-X.TMN2.X,
TPM10X-X.TMM.X BbiNyckaloTcs TONbKO knacca ToyHocTn 0,5. Mpu 3akaze npubOpOB knacca
TouHocTK 0,25 nocne ero NOJSIHOro yCIOBHONO 0603HaYeHns 4,06aBnseTcs 3annchb «Knacc To4HOCTH
0,25», pnsa npmbopoB knacca TodHocTu 0,5 fonoNHUTENbHASA 3anNUCb HE NMPOU3BOAMUTCS.

Mprmep 3anncu NpUOOPOB NPU X 3aKa3e U B AOKYMEHTALMW OPYroi NpoaykLmu, rAe OHU
MOryT ObITb NMPUMEHEHbI:

Mpuoop TPM10A-H.TC.K, knacc TouHocTn 0,25.

OTO 03HAYaEeT, YTO WIrOTOBMIEHUIO U MOCTABKE MOOJIEXUT OOHOKaHAJIbHLIA U3MEpPUTENb-
perynatop Tuna TPM10 B Koprnyce HaCTEHHOro KperJjieHusl, npefHasHavyeHHbli ans paboTbl ¢
TepMonpeobpal3oBartesisiMv CONPOTUBIEHMS, UMetoLLmMIA Ha Bbixoae MV -perynstopa ans ynpasneHus
WNCMNOJIHUTENbHBIM YCTPOMCTBOM TPAH3UCTOPHYIO ontonapy. Knacc toyHocTn mnameputens 0,25.
nanas3oH HanpsxeHuin nutadma 187...242 B nepemeHHOro toka yactotoi 50 u,.



1. HASBHAYEHUE 1.2. Ycnoeus akcnnyarauum

Mpnbop cooTBETCTBYET rpynne kKnanmaTudeckoro ncnonHenns YXJ14 no FOCT 15150-69 u

1.1. OGwme ceBepeHus o
npefHasHavyeH O UCMOb30BaHUSA B CREAYOLIMX YCIOBUSIX OKPYXatlowen cpeapl:

MuKpONpPOLLECCOPHBIN NPporpaMMnpyemMslin uameputens-perynatop tuna TPM10 coBmecTHO

C BXOAHbIM OaT4YMKOM (TepMonpeobpasoBaTesieM UM UCTOYHUKOM YHUDULMPOBAHHOMO curHasna) TemnepaTypa BO3/yXa, OKpyXaloLiero kopnyc npubopa +1..450 °C

npegHasHayeH [Oa8 KOHTPOAA W ynNpasfieHUA pPasinyHbiMKM  TEXHOJIOTUYECKUMM ATMOCOepHoe naBneHue 86...107 Ma
° 0,

NpPOV3BOACTBEHHbIMU NpoLeccamu, rae TpeGyeTcs NoBbILLeHHas TOYHOCTL NOAAEPXKaHMSA 3HAYEHNS OTHocuTenbHas BNaXHOCTL BO3ayxa (npu Temnepatype +35 °C) 30...80 %

n3MepsemMoro napameTpa.
Mpnbop TPM10 no3BonsieT ocyLecTBAATL cneayowme QyHKLMKN:
— N3MepeHne TemnepaTtypbl U Apyrux Guandecknx BENVYUH (AaBAEHUS, BNAXHOCTN,
pacxopa, YpPOBHSA M T.N.) C NOMOWbIK CTaHAAPTHbIX [AaT4MKOB
(cM. ko, Mmoandukaunm Bbile);
— OTOOpaXxeHne TEeKyLLEero n3MepeHnss Ha BCTPOEHHOM CBETOAMOOHOM LMGMPOBOM
nHOuKaTope;
— perynnmpoBaHve N3MepsemMon BefIMYMHbI MO NPONOPLUOHANbHO-UHTErpanbHO-
onddeperHunansHomy (MWL) 3akoHy;
— aBToMartmyeckoe onpegenerHne koadbduuneHTos NUA-perynaropa (aBTOHACTPOMKa);
— dopMupoBaHME OOMOMHUTENBHONO CUrHana ynpasfeHus Ha BbIXOA4Ee Komnapatopa
no ABYXMNO3MLUMOHHOMY 3aKOHY (pene «ABapusi»).
MapameTpbl paboTbl Npubopa 3a8alTcs Nob30BaTENEM U COXPAHSAIOTCS NPU OTKIOYEHUU
NUTaHWs B QHEProHEe3aBMCUMON namMaTn npmbopa.



2. TEXHUWHECKUE XAPAKTEPUCTUKHN

Mutanne

Ta6nuua 1

XapakTtepuctuka

Tun npmnbopa

TPM10A

TPM10B6

HanpsxeHue nutaHus, B

220 (ponycTtumoe
oTKNIoOHeHNe —15...+10 %)

90...245 nepeMeHHOro Toka
110...370 nocTostHHOro Toka

YacTorTa, My, 50 47 - 63
MoTpebnaemas MOLLHOCTb, 6

He Gonee, BA

HanpsaxeHne  BCTPOEHHOro

NCTOYHMKA NuTaHua, B (Tonbko

Oona HopMmupylowmux npeobpa-

3oBarenen [at4nkoB c 27 24
BbIXOAHBIM YHUPULNPOBAHHbLIM

CUrHanoMm TOKa nnu

HanpsXeHus )

MakcumanbHO JONyCTUMbINA

TOK BCTPOEHHOI0 UCTOYHMKA 100

nutaHnsa, MA

Ta6Gnuua 2
Anana3oH namepeHuii 1 paspeLualowias CnocoOHOCTb
ANS AaT4UKOB pa3HbIX TUMOB
Aunana3soH Paspewatowasn
Tun parumka n3MepeHus CnNocobHOCTb
TCM ¢ HCX 50 M 1 100 M -50...+200 °C 0,1
TCMN cHCX 50 Mwn 100 N -199...+650 °C 0,1
TXK(L) -50...+750 °C 0,1
TXA(K) -50...+1300 °C 1
TAMN(S) 0...+1600°C 1
TAMN(R) 0...+1600°C 1
THH(N) -50...+1300 °C 1
TXK(J) -50...+900 °C 0,1
NctouHmk Toka 0...5 MA, 0...20 MA, 4...20 MA 0...100 % 0,1%
McTouHmk Hanpsikenms 0...1 B 0...100% 0,1%

B amanazoHe —199...—100 °C paspetuatoLas crnocobHOCTbL nprbopa pasHa 1°C.




BxoaHble XxapaKTepucTUKu

Ta6nuua 3

MapameTp

3HayeHne

BxopHoe conpoTtueneHue npubopa ans
YHUDOUUMPOBAHHOIO cUrHana:
ToKa 0...20 MA, 4...20 MA, 0...5 MA
HanpsxxeHns 0...1 B

1000mM=0,5%
He meHee 100 kKOm

Ta6bnuua 4

MapameTpbl BCTPOEHHbIX BbIXOAHbIX YCTPOMCTB

MakcuManbHbIn TOK, KOMMYTUPYEMbIN
KOHTaKkTamu pene

1 A npu HanpsixeHun 220 B 50 Ty n
cos ¢ >0,4

MakcumanbHbI TOK Harpy3ku TPaH3MCTOPHON
onTonapbl

200 MA npu HanpsbkeHun 50 B
MOCTOSIHHOIO TOKa

Bpemsi onpoca BXOAHOro Jartyvka, He 6onee

1,5¢c

Mpenen oonycTMMOW OCHOBHOM NPUBEAEHHON

norpeLwHocTy npuéopa Npu N3MepeHnn BXOAHbIX

napamMmeTpoB (6e3 yyeTa NOorpeLHocT gaTymka)

0,25 %' nunn £0,5 %
B 3aBMCMMOCTU OT
Knacca To4HOCTM npubopa

MakcrnManbHbIN TOK Harpy3km ontocMMucTopa

50 MA npu HanpsxeHun oo 250 B
(B MMNYNbCHOM pPEXMME HacTOTOM
50 'y ¢ ANMTENBbHOCTBLIO MMYNbCa He
6onee 5 Mc — po 1 A)

" Kpome Mopmdukaumii nprbopos, NpeaHa3HaueHHbIX A1 paboTbl C TepMonapamm.

ConpoTuBneHne Harpy3ku ans LIAM
“napameTtp — TOK” 4...20 MA

0...1000 Om

10

HanpsxxeHne nctoyHmka nutadma LATI
“napameTp - T0K” 4...20 MA!

10...30 BnocTosiHHOro Toka

Mpenen AONYCTMMOM OCHOBHOM NpUBEOLEHHON
MOrpeLHoCTN N3MepPUTENIbHOro
npeobpasoBatens (LLAM)

0,5%

' PacyeT HanpsixXeHWst UICTOYHVKa NuTaHus npueeaeHBn. 3.1.5.2.
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Ta6nuua 5 3.YCTPOMCTBOUPABOTANPUBOPA
3.1. NMpuHuMn pencrTeua

NapameTpe! kopnycos CTpykTypHas cxema npubopa npueeaeHa Ha puc. 1.
N = ~ = Mpubop cocTouT ua:
Tun kopnyca HacTenHbIi | wutosoit LT | wnToBoii L2 | DIN-peeqHbIi [l — BXOJa ANa MOAK/IOYEHNS NEPBUYHBIX NPeobpasoBaTeneii (OaT4MKOB);
CreneHb 3awyTbl kopnyca P44 1P54° 1P20° 1P20° — 6noka 06paboTkn AaHHbIX, NpeAHa3Ha4YeHHOoro s umdpoBon GuabTpaumn, Koppekumm
labaputHble paamepsbl koprnyca, MM | 130x105x65 | 96x96Xx70 | 96x48x100 88x72x54 1 MacLITabupoBaHMs BXOAHON BEMYMHBI U VMEIOLLLEro B CBOEM COCTaBe NIOrM4eckune yCTponicTBa

J1Y) = NUL-perynaTop 1 yCTPONCTBO CPaBHEHUS;

" - COCTOPOHbINepeaHen naHenn 2
— BbIXOAHbIE YCTPOWCTBA;

— uHAuKaTopa.
21; Bxoapbi TPM10
pubop MOXeT MMeTb BbIXOZHbIE
Heckonbko  Moaudukauui ___ _ _ OnooGpabotku parbix_ yCTpoiicTea
BXO[0B, K KOTOPbIM MOTYT  pary | | | Boonnoe
noaKAoYaTbLCS AaTuMKn o> BXoR ——>| | uudposoit MZ-perynatop ymﬁ(ﬁmum >
pas3nuyHbIX TUMNoB (Tabn. 6). : bunbTp : perynsopa g
>
Kop  Ttvna  patyuka | _ | =
ycTaHaBnueaeTcs | Yetpoiicreo | [pene™ | 2
CpaBHeHus o \ _>>‘
nonb3oBaTesiemM npu | (KoMnapaTop) NeKTpo-
- == | |MarHuTHoe
NPOrpaMMMUpPOBaHUM COMNACHO
Tabn. 6 n npun. 1. MNpouenypa

YCTaHOBKM MapamMeTpoB onmcaHa
Bn.6.3.3.1. Puc. 1

12 13



Tabnuua 6

aTymk
Tvin Bxona a
Tun Kopg,

TCM 100M W, =1,426 00

TCM 50M W, =1,426 01

TCM 100MW, =1,385 02

TCn100nw, =1,391 03

TC Tcnsonw, =1,385 07
TCM50MW,,,=1,391 08

TCM50M W, =1,428 09

TCM 100M W, =1,428 14

TCMrp. 23 15

TXK(L) 04

Tt TXA(K) 05
THH(N) 19

me TXKK(J) 20
TAMN(S) 17

mn TNN(R) 18
YHuo. 1ok 4...20 MA 10

AT YHud. Tok 0...20 MA 11
YHuo. Tok 0...5 MA 12

AH YHunod. Hanpsax. 0...1B 13

14

3.1.1.1. MogknoyeHne tepmonpeobpa3oBaTesieii COnpPoTUBIIEHNS

PaboTta TepmonpeobpasoBaTenieli CONPOTUBNEHUS OCHOBaHa Ha TemnepaTypHou
3aBUCUMOCTUN 3NIEKTPUYECKOrO COMPOTUBNEHUA MeTannoB. JaTymk, Kak npaBuio, BbINOSHEH B
BUOE KATYLIKM M3 TOHKOW MEeOHOW MUAN NAaTMHOBOW MPOBOJIOKM Ha Kapkace M3 MU30JSALUMOHHOIO
mMaTepuana, 3ak/loYeHHON B 3alUTHYIO rMab3y. TepmonpeobpasoBaTenn COMpoTUBIEHUS
XapakTepuayloTca AByMs napametpamu: R — conpoTuenerue aatyvka npu 0 °C u W, — oTHoLweHre

conpoTusneHus gatymka npu 100 °C k ero conpotuenenuto npu 0 °C.

B npubopax TPM10 wucnonb3yeTcss TpexnpoBOAHAs CXeMa NOoAKIIYeHUs
TepmonpeoGpasosaresieii conpotusneHusa. K ogHOMY 13 BbIBOLOB R, NOACOEAMHSAIOTCA ABa
NPOBOAA, & TPETUI MOAKIIOHAETCA K APYroMY BbIBOAY R, (CM. puc. 2). Takas cxema npu cobioaeHum
YCNOBUIN paBeHCTBA COMPOTMBMIEHUA BCEX TPeX NMPOBOOOB MNO3BOJISET CKOMMEHCMPOBATb UX

BIVSIHUE HA N3MEpPEHMEe TeMnepaTtypbl.

Tepmonpeobpa3oBaTenn CONPOTUBAEHUS MOTYT
noakniyarbca K npubopy C  MCNOJb30BaHWEM
OBYXNPOBOAHOW CXeMbl MOAKAOYEHUSA, HO NPU 3TOM
oTCcyTCcTBYET KoMneHcauuns COMpPOTUBAEHMUSA
COEaNHUTENbHBLIX MPOBOLOB U NO3TOMY OyAEeT HabnoaaTbCs
HeKoTopasi 3aBUCUMOCTb NOKa3aHuin npnbdopa ot konebaHui
TemnepaTtypbl NpoBoAoB. B cnyyae mcnonb3oBaHuSA
OBYXMPOBOAHOW CXeMbl HEOOXOAMMO MPU NOArOTOBKE
npubopa k paboTe BbINONHUTL OEACTBUS, YKa3aHHble B
npun. 2.

15

TPM10

9
10

Puc. 2



3.1.1.2. MogknioyeHne TepMo3/IeKTPUYEeCKUX rnpeobpasoBaresiei

TepmMoanekTpuieckuii npeobpasoBaTtelsib
(Tepmonapa) CoCToUT U3 ABYX COeAMHEHHbIX HA OAHOM
M3 KOHUOB MPOBOOHUKOB, WU3rOTOBMIEHHbIX U3
MeTannos, obGnagatmoumx pasHbIMK
TepmMoanekTpuyeckumm ceomictesamu. CoeguHeHHble
KOHLLbl, Ha3blBaeMble paboyMm chnaem, OnyckaioT B
1M3MepsieMyio cpeay, a CBOOOAHbIE KOHLbI TEpMONnaphbl
(xonogHbIvi cnavi) nogknovaloT Ko Bxoay TPM10
(knemmbl 10 1 11) (puc. 3). Ecnn Temnepatypsbl
«paboyero» MU «Xon0AHOro Crnaes» PasfiNyHbl, TO
TepMonapa BblpabaTbiBaeT TepmModC, koTopas u
nogaeTcsa Ha usMepuTenb.

Mockonbky TepmMo34C 3aBMCUT OT PasHOCTU
TeMnepaTtyp ABYX CnaeB Tepmonapbl, TO ANs
NOJIyYEeHUss KOPPEKTHbIX NMOKa3aHWii HeoOXoAUMO
3HaTb TeMMepaTypy «XOJIOAHOro crnasi», 4ToObl
CKOMMEeHCcMpoBaTb 3Ty pasHuULy B AanbHENLWNX
BbI4UCIIEHUSX.

B moandukauymax npubopos, npeaHas-
HayeHHbIX Aana paboTel € Tepmonapamu,
npegycmoTpeHa cxema aBTOMaTUYeCKOM
KOMMeHcaumn TemMnepaTypbl CBOOOAHbLIX KOHLLOB

16

rofI0BKa Aat4nka

72

TEPMOANEKTPOLHBIVA
kabenb
[JaTINK
Temneparypbl
“xonogHoro cnas”

“pabouuii cnait” Tepmonapsl

Puc. 3

Tepmonapbl. JaTynkom Temnepatypbl «XON0OHOro cnas» CAYXWUT NOAynpPOBOAHUKOBLIN ANOA,
YCTaHOBJIEHHbIN PSAOM C NPUCOEANHUTENBHBIM KIIEMMHUKOM.

MopknioyeHre Tepmonap K nNpubopy AOMKHO NPOU3BOAUTLCS C MOMOLLBIO CrieuvanbHbIX
KOMMNEHCALMOHHbIX (TEPMO3NIEKTPOAHBIX) NPOBOAOB, N3rOTOBNEHHbLIX N3 TEXXXE CaMblX MaTEPUasnoB,
4yTo W Tepmonapa. JonyckaeTcd TakXe WCNonb3oBaTb NPoOBOAA W3 MeTannos C
TEPMO3NEKTPUYECKMMUN XapakTepucTukammn, Kotopele B amanadoHe temnepatyp 0...100 °C
aHanornyHbl xapakTepucTukam maTtepuanoB 31eKTponoB Tepmonapsbl. lNMpu coeanHeHun
KOMMEHCAaLMOHHbIX MPOBOAOB C TepMonapoi n npnbopom Heobxoammo cobnogaTb NONSPHOCTb.
Mpu HapylweHnn yka3aHHbIX YCII0BUA MOTYT UMETb MECTO 3HayuTeSibHble MOrpeLHoCcTn npu
N3MepEeHnN.

Bo n3bexaHune BNUSIHUS MOMEX HA M3MEPUTESNbHYIO YacTb Npnbopa NMHUIO CBA3U npubopa
C [0AaT4MKOM PEKOMEHAYETCs 3KpaHMpoBaTb. B kayecTBe akpaHa MOXET ObiTb MCMOSib30BaHa
3a3emieHHas ctanbHas Tpyba.

3.1.1.3. lMogknoyeHne [aTYNKoB, UMeEIOLLNX HOPMUPYIOLMI npeobpa3oBaresb C
YHUPULINPOBAHHBIM BbIXOA4HbIM CUrHaJioM TOKa WKW HarpsHKeHus

MHOrmne partymky pasnuyHbiXx GU3NYECKUX BENUYUH OCHALLEHbl HOPMUPYIOLWNMN
n3meputenbHbiMu npeobpasoBatensmu. Hopmupylowmne npeobpasoBatenu npeobpasyoT
CUrHanbl C NepBUYHbIX NpeobpasoBaTene (Tepmonap, TepmMmonpeodpasoBaTtesneil ConpoTUBIEHNS,
MaHOMETPOB, PacxoAOMepPOB M ApP.) B YHUOULMPOBAHHbLIA CUrHaN NOCTOSIHHOrO TOokKa uau
MOCTOSAHHOIO HanpPsXeHus.

Jvana3oH BbLIXOOHOrO TOKa (HAMpPsXeHus) HopMmupylowero npeobpasoBaTens
nponopumMoHaneH 3Ha4eHmio GprU3n4eckon BENNYUHbI, U3MePAEMON 0AaTYMKOM, U COOTBETCTBYET
paboyeMy Amana3oHy AaTyMka, YKa3aHHOMY B €ro TEXHMYECKUX XapaKTepPUCTUKAX.
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[Ana paboTbl HOpMUpYOWKUX NpeobpasoBaTtenei
MNCNOJNb3yeTCs AOMONHUTESbHbIA BHELIHUA UCTOYHUK TPM10
NMTaHNUa NOCTOAHHOrO TOKa. Takon ranbBaHUYEeCKU NCTOYHMK
MN30/IMPOBAHHBIN OT CXEMbI NMPUGOPa NCTOYHUK MMEETCS nUTaHUS
B Moandukauusax npmoéopos TPM10X-X.AT.X, TPM10X- —
X.AH.X. Ha puc. 4 nokasaHa ABYxNpOBOAHAsS CXeMa NoA- Rec= 100m
KMIOYEHNS Aatynka ¢ YHUPUUMPOBAHHBLIM BbIXOOHbBIM I“:"I
curHanom 4...20 MA K npubopy CO BCTPOEHHLIM + -
uctourukom |1 g (10(11|12(13 14
~_ ) MuTaiud, aHa
puc. 5 — cxema L 1
TPM10 NoOOKIOYEHUS
UCTOYHUK JIEYTTS
nuTaHus 'g'aT; V":iB
Ay= 100 M 0...20 MA, 0.1 Puc. 4
B no TpexnpoBOaHON NUHUN.
+ - Harpyskoin pna Hopmwupylowero npeobpa-
. lol10l11/12/13]14 L 30BaTens SABAAETCHA NPELU3UOHHbLIN Pe3ncTop C

conpotusneHem Ry, = 100 Om £ 0,5 %.

3.1.2. O6pabGoTka BXOAHOro cuUrHana

CuvirHan, nony4yeHHbI ¢ gatyvka, npeodpasyeTtcs
B UMbPOBOE 3HaYeHUEe UIMEPSEMON BeNYUHbI
Puc. 5 (Temnepatypsbl, AaBNEeHUs, pacxoaa U T.4).
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Mpwn paboTte ¢ gatumkamn, GOPMUPYIOLLMMU HA BbIXOAE YHUDULMPOBAHHbLIA CUrHAN Toka
Unu Hanpsxenns (mogudukaumm AT n AH), MOXHO NPOU3BOJILHO 334aBaTb LUKany U3MepeHus.
[na aToro yctaHaBnMBalOTCA cnepylowme napameTpbl paboTel Npubopa: “HUXHAS” N “BepxHss
rpaHuLLbl LWKanbl U3MEPEHNs” N “NoNoXeHne AEeCATUYHOM TOoYkn” (CM. rpua. 1).

MapameTp «HMXKHASA FpaHmLa LWKasbl USMEPEHUS» ONPEAENSET, KaKoe 3Ha4YeHNe U3SMEPSEMON
BEJINYNHbI OyOeT BbIBOAUTLCS HA WHOMKATOP MPU MUHMMASIbHOM YPOBHE CUrHana C gartymka
(Hanpumep, 4 MA ona aatynka ¢ BbIXOAHbLIM cUrHanom Toka 4...20 MA).

MapameTp “BepxHSAN rpaHuua LKanbl M3MEPEHUs» OnpenenseT, Kakoe 3HavyeHune
N3MEePSEMON BENNUYNHBI ByAET BbIBOOUTLCSA HA MHAMKATOP NPY MakKCMMasibHOM YPOBHE CUrHana
¢ patyuka (Hanpumep, 20 MA ana gaTyvMka ¢ BbIXOOHbIM curHanom Toka 4...20 MA vnn 1 B ans
[atynka C BbIXOOHbIM CUrHanom HanpspkeHus 0...1 B).

MapameTp “nonoxeHne oeCATUHHON TOUKM” onpenensieT KONM4eCcTBO 3HaKOB NOCe 3anaTown,
KOTOpoe OyAeT BbIBOAUTLCA HA MHOMKATOP.

3.1.2.1. Koppekuuns namepeHunii

[Mpeobpa3oBaHHble 3HAYEHUS MOFYT ObiTb OTKOPPEKTUPOBAHbLI MOSIb30BATENIEM C LENbio
YCTPaHEHUs1 HaYaslbHOWM MOrpeLlHOCTM Npeobpa3oBaHnNs BXOLAHbIX AATYMKOB. TN MOrpeLLUHOCTU
BbIIBAAOTCA MOC/Ie NPOBEAEHUA METPOSIOTMYECKMX UCNBLITAHUM U YyCTPaHAIOTCA NyTeEM BBOAA
KOPPEKTUPYIOLLEro 3Ha4YeHns 8, ycTaHaBAMBaeMoOro B napameTpe “CABUM XapakTepucTuku”
(cM. mpun. 7). K K&XAOMY BbIYVCIIEHHOMY 3HAYEHUIO N3MEPEHHON BenuuvHbl T npubasnaeTcs
3HayeHve 3TOro napameTpa, 1 Toraa Ha MHAMKAToOpP BbIBOAWUTCH 3HaveHue T.

Koppekumns «CABUI XapakTepuCTUKM» UCMONb3yeTCs AN KOMMAEHcauun norpewHocTen,
BHOCUMbIX CONPOTUBNIEHUEM noaBoasLWmX npoBonoB (npwn noakKntoYeHnn
TepmonpeobpazoBaTenieli CONPOTMBIEHNS MO ABYXNPOBOAHOW cxeme) (CM. npua. 2), a Takxke
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T,°C A ’
7/
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7/
100 + 6e3 KoppeKLum //
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/
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/
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50) (71,3) (Ryom, OM)
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_>_L;

RO,TCN

Puc. 6

npu OTKIOHEHUN Y TepMonpeobpa3oBartens
conpoTuBNEHNS 3Ha4YeHus R, ot
cTaHgapTHoro. Mpumep Koppekuuun “casura
XapakTepuCcTUKN” Kn3-3a OTKJIOHEHUS
3Ha4eHus R nokasaH Ans fartyuka TCM 50
(puc. 6).

Mpumeuanue. nsTepmonpeobpasoBaTeneii
conpoTuenexmsa Tuna TCI Ha Koppekumio «casura
XapakTepuCTUKN» OKa3bIBAET BJINSHNE HENVHENHOCTb
HCX patunka, BCNeacTBME YEero 3HaYeHne & MoXeT
oKasaTbCs He TOYHbIM. Torga Heo6xoaMmMo BBECTU
YTOYHEHHOE 3HaYeHne napameTpa.

3.1.2.2. Un¢ppoBass ¢punbtpayns
namepeHun

Ona ynydweHuns aKCcnayaTalMOHHbIX
KayecTB npudopa B 6510k 06pabOTKM AaHHbIX
BBEeAEH undpoBon GpunbLTP, NO3BOAAIOLLMIA
YMEHbLLUUTb BANSIHWE CIy4yalHbIX MOMEX Ha
M3MEpPEeHNEe KOHTPONMPYEMBIX BENYMH.

PaboTta ¢punbTpa onucbiBaeTCcs napameTpom «rnybuHa uudposoro ¢unstpa» N (cm.
npua. 1), onpeaensitioLLm KONM4ecTBo nocneaHux N nsmepeHui, ona KoTopbix Npnbop BeluMCNseT
cpenHee apudmeTunyeckoe. lNMonydyeHHasa BenudmHa noctynaeT Ha Bxogbl MUA-perynartopa u
YCTPONCTBA CpPaBHEHUS.
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Bua nepexogHbix xapakTepucTuk Ans pasHbix N nokasaH Ha puc. 7. Mpu 3HavyeHun
napameTpa paBHom 0 unu 1, GUNLTP BbIKNIOYEH. YMeEHbLUEeHne 3HadeHus N npuBoauT Kk 6onee
ObICTPOV peakumMy npubopa Ha CKa4ykooOpa3HblE M3MEHEHUS KOHTPOSMPYEMOKN BENUYMHbBI, HO
CHMXaeT NOMEX03alLUMLIEHHOCTb U3MEPUTENILHOIO TpakTa. YBenuyeHve sHadeHs N npuBoguT K
YJIYYLIEHUIO MOMEX03aLMULLIEHHOCTU, HO BMECTe C 3TUM MOBbLILLIAET UHEPLIMOHHOCTb Npubopa.

Ckayok Temneparypbl npy

7.°Ca oTKno4eHHoM dunstpe N = 1
Bpemsi onpoca patunka (1,5 ¢) = N=2
T T 1 .4 N=8
PR A
-9 L1 i
K R ¢
M
N J
................... I[‘ #
11 tc
Puc. 7
21



3.1.3. NUA-perynarop

3.1.3.1. OcHoBHbIe napameTpsi pabotsl MUL-perynaropa

Ha BbIxoge perynsatopa BblipabaTbiBaeTCs ynpasasiowmid curHan Y (BeIxogHasi MOLLHOCTb),
[eNCcTBME KOTOPOr O HAaNPaBAeHO Ha YMEHbLLEHNE OTKITOHEHWS TEKYLLLEr 0 3HAYEHWS KOHTPOJIMPYEMOW
BE/INYMHBI OT 3aAaHHoro: (E)

1 AE 1 ¢
i
Y,=—|E +7,—~+—Y EAt,, |-100%
i X i a At i usm s (1)
P usm Ty i=0
roe X, — nosioca MNpPONopUNOHANIBHOCTY;
E, — pa3HOCTb MexXay 3aAaHHbIM TyCT 1 Tekywmm T, 3Ha4eHeM
N3MEPSIEMON BEJINYMHbBI, UN PACCOrnacoBaHuE;
T — MNOCTOSIHHAsA BPeMeHN AndGepPEHLNPOBAHNS;
AE, — PasHOCTb MeXay ABYMSA COCEAHUMU paccornacosaHuamun £ un E, |
At .= 1,5Cc - Bpemsa mexay ABymMa coceaHummn nameperuamu T u T, ;
T, — MNOCTOSIHHAas BPEMEHU WHTErpupOBaHUS;
n
Ei — HakonjeHHasi cymMMa pacCcorjiacoBaHui.

i=0
N3 dopmynsl (1) BugHo, 4to npu NMUL-perynupoBaHnm CUrHan ynpasfeHust 3aBUCUT OT:
1) E,— pasHuubl Mexay TEeKYLIMM 3HaYeHVEeM M3MEePSAEMOi BEeNUYMHbI T, 1 3a4aHHbIM
3HAYeHVEM napameTpa Tym.
22

E, o ~
OTHOLIEHMe —— Ha3bIlBaeTCs rporiopunoHasibHon coctas/idoLlien BbIXOAHOro CUrHana;
X

P

n

2) HaKOMIEHHO OLLUMOKW PErynpoBaHns E E; At ,KOTopas ABNSeTCSA ONONHUTENbHbLIM

H3M
i=0

WCTOYHNKOM BbIXOAHOW MOLLHOCTM U NO3BONSIET JOOUTHCS MakCUMasbHOW CKOpPOCTU AOCTUXEHNA

L l i Ei Atux\t

TeMnepartypbl YCTaBKM Npu OTCYTCTBUM MNepeperynmpoBaHuns; BolpaxeHune X. 7
P i=0

Ha3bIBAETCA MHTerpasabHOM COCTaBJ/ISOLLEl BbIXOAHOMO CUrHana;

MpumeuaHue. BcTpeyalnTca CUCTEMBI, B KOTOPbIX M3-3a HANUYUS UHTErPaNbHON COCTaBnsoLWEN
perynsitop npoaosixaeT BblAaBaTb ynpasisiolwee BO3AENCTBUE NOCE NPEBbLILLEHNS 3a4aHHOT0 3HaYeHUs
perynupyemoii Benn4uHbl. Ina yctpaHeHms atoro addekra Heo6xo0anmo NpasuibHO noaobpath T,

AE;
1

3) CKOpPOCTU M3MEHEHUS NapameTpa At , BbI3blBAIOLLEN peakumio perynsatopa Ha
H3M

pes3koe W3MEeHEeHMe M3MePseMOoro napaMerpa, BO3HMKLIEE, Hanpumep, B pesyibTaTe BHeLHEero
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1 AE,
BO3MYLLAIOLLErO BO3AENCTBUS; X Tﬂ At BblpaXeHWe HasblBaeTCcs AndpepeHumnanbHom
P usm

COCTaBAsoLLEel BbIXOAHOIO curHana.

Ona adbdexkTnBHol pabotbl MNI-perynaTopa HeOO6X0ANMMO YCTAaHOBUTbL MpaBUiibHbIE OJ151
KOHKPETHOro 0ObekTa perynmpoBaHusi 3Ha4YeHusi KoaddUUMeHToB HM,D,-peEynﬂTopa X, TnT,
KOTOpble MoJSib30BaTeNlb MOXET onpeaennTb 1Moo B pexrme ABTOHACTPOWKA (cm. pasa. 6.2),
nMbO pPy4yHOI HACTPOIKOM MO MeToauKe, U3NIOXEHHOM B rpu/. 3. 3Ha4yeHuss KO3abDULUNEHTOB Ans
HEKOTOPbIX 06LEKTOB NPUBEAEHDBI B r1pusl. 4.

[lns aHanoroBoro ynpaefieHusi BbixogHou curHan MNUA-perynatopa npeobpasyeTtcs B
nponopumoHanbHbln emy ToK 4...20 MA. N9 MMNynbCHOro ynpasieHUs BbIXOOHOW CUrHan
npeobpasyeTca B NOCNEA0BATEIbHOCTb YNPABASIOLWX UMMYNIbCOB C NEpMoaom cneaosaHua T
1 OJIUTENbHOCTBIO KaXaoro nMmnynsca D, koTopas onpepensietcs no dopmyne:

Tex
}71,—
100 % -

TN BbIXOQHOIO YCTPOWCTBA (TWM ynpaBneHus) HeoOXo0AMMO ykasaTb B napameTpe «Tun
BbIXOOHOro curHana» (cm. rmpua. 1).

[ns anekTpoMarHUTHbLIX pene 3ToT napameTp 3agaloT paBHbiM 0, Ans 6ECKOHTAKTHbIX
KJloYen (TMPUCTOPOB, TBEPOOTENbHbLIX pene) — 1. MUHUManNbHbIE 3HAYEHUS OJAUTENbHOCTU
npuBeneHsbl B Tabn. 7.
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Mpy ncnonb30BaHUM aHaNOroBOro BbIXO4a 3TOT MapamMeTp YCTaHABAMBAKOT PaBHbIM 2.

3HaueHve napameTpa «[lepuof cneaosaHus umnynbca» (T ) BAUAET Ha YaCTOTY BbIXOA-
Horo curHana MUA-perynatopa. Ans 6onee adpdekTnBHOl paboTtel MUNLO-perynatop [omKeH
MMETb MIHOBEHHYIO peakLMIO Ha U3MEHEHNS PerynnpyemMon BENMYNHbI, NO3TOMY HacTOTa BbIXOOHOMO
curHana poskHa ObiTb NPUOAM3NTENBHO PABHOWM 4acTOTe OMpoca BXOLHOrO natyuka.

TaGnuua 7
Tun BbIXOAHOIO CUrHana
MWHMManbHbIR UMNYNbLC, MC
YCcTpOnCcTBO 3HauyeHne napameTtpa
39/m pene 0 200
BeckoHTakTHbIE KNO4K 8 6

MoaTomy cnenyet yctaHaBnmBaTh 3HaueHve T, paBHbIM 1...2 C, 4TO BO3MOXHO TOJIbKO Npu
MCNONb30BaHNN 3NEKTPOHHbLIX KJOYEN (TUPUCTOPOB, CUMUCTOPOB). YBENNYEHNE nepuoga
cnepoBaHUs ynpasnsloOWMX MMMNYNbCOB MO3BOJISET MNPU UCMONbL30BaHWUM B Ka4vyecTBe
WCMOJIHUTESNILHOIO YCTPOACTBA 31EKTPOMArHUTHOrO pesie Uin nyckatens yoJiMHUTb CPOK CiyXObl
CUNIOBbIX KOHTAKTOB, HO MOXET YXYALIWTb Ka4eCTBO PEryiMpoBaHus.

3.1.3.2. fononHutensbHsie napametpbl MULA-perynaropa

[Ona npaBunbHOro ¢dopMupoBaHus BbixogHoro curHana MNU-perynstopa Heo6xoaumo
3a4aTb “TUN MCMNOMIHUTENBHOrO YCTPOMCTBA”: HarpeBaTeflb UM XoNoaunbHUK (CM. ripuia. 1).

HarpeBaTtesnem ycnoBHO Ha3blBAOT YCTPOWNCTBO, MPW BKJIOYEHUN KOTOPOro
YBENNYMBAETCH 3HAYEHME U3MEPSeMOro napametpa. Xos104u/IbHUKOM Ha3blBalOT

25



YCTPOWNCTBO, NPW BKIOYEHUN KOTOPOro YMEHbLUAETCSH 3Ha4YeHne U3MepsemMoro napamerpa.

Ans ncknoyYeHns n3nNUWHUX cpabaTtbiBaHU perynsaropa npu HeboNbWOM 3HaYeHUn
paccornacosaHus E, Ans Bbl4UCNEHUA 3Ha4YeHui Y, no dopmyne (1) ncrnonbayercs yToHHEHHOe
3Ha4eHve E,, BblMMCIEHHOE B COOTBETCTBUM C YC/OBUAMM:

ecm | E | <X, T0 E,=0;
ecm E > X, TOE,=E - X,
ecm E < -X, TOE,=E + X,

roe X, — 30Ha 4yBCTBUTESILHOCTM (puc. 8).

S 4 T
| |
obparHoe | | npamoe
ynpanenve | | ynpasnenve
(Harpes) : : (oxnaxzeHue)
| Tym | .
l ! T
L Xa | X
Puc. 8
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YBHXA 3HayeHne 30HbI HEe4YyBCTBUTENIbHOCTWN 3a4aeTcd B

---------------- = napamMmeTpe “30Ha HEYYBCTBUTENbHOCTU” (CM. npua. 1 n

pasg. 6.2.2.2).

- BbIXOoAHOM ynpasnswowmin curHan Y, — MoxeT ObiTb

Yoref------- < OrpaHM4YeH HeKOTOPOW 3afaHHOW  BENUNYUHON Yorp,
yCcTaHaBNMBaeMoON B NapamMeTpe «OrpaHuyeHne mMakCcumanbHOM
BbIXOAHOW MOLWHOCTU>» (CM. npua. 1). Ecnn BbIXOAHOW curHan
perynatopa Y, npesblliaeT 3ajaHHyl BeSINYMHY, TO Ha

Y ucnonnutensHoe YCTPOMCTBO BblgaetTcsa curHan ¥, =Y  (CM.

Puc. 9 puc. 9). e

3.1.4. YcTpOUWCTBO CpaBHEHUS

Ona paboTbl ycTponcTBa cpaBHeHMs 3aaatloTcs yctaBkn C1 m C2 (cm. npua. 1 v pasga.
6.3.2). B 3aBUCMMOCTU OT XxapakTepa M3MeHEeHNs BXOAHOW BennyuHbl (prc. 10, a) yCTponcTBo
cpaBHeHus (YC) paboTaeT no ogHOMY u3 TunoB noruku (puc. 10, 6):

- TUN A0rMkn 1 (NPAMON rnMCTEpes3nc) NPUMeEHaeTcs ANd CUrHanm3aumm O TOM, YTO
3HaveHune Tekyulero nameperus (T,) MeHble yctasku C2 vnu ans ynpasieHus paGoToin
HarpesaTens (Hanpumep, TOHa). Pene nepBoHa4anbHO BKMtOHaeTca nNpu 3HaveHnax T, < C1,
Bbik/ito4aeTcs npu T,> C2 n BHOBb BKtoHaeTca npu T,< C1.

- TUN norukn 2 (o6paTHbLIN rMCTepe3nuc) NpUMeHseTcs ANa CurHanu3auyumm o
npesblleHUn 3HavyeHunsa yctaskm C1 unu gna ynpasneHus paboTtoi “xonoaunbHuka”
(Hanpumep, BeHTUNaTOpa). MNpn 3TOM BLIXOAHOE penie NepBOHAavyasbHO BKJOYAETCA npu
3HaveHuax T,> C2, swiknodaetca npu T,< C1.

\

>
»
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6) Cocr. pene
Bkn.

Orkn.

Bkn.

Orkn.

Bn.
Orkn.
B
Orkn.

|-
Lt

—» —>

1
1
1 |-
[ >
! | |
: + Tun norvkw 1
1
! »
I ! 1 1 L
i ! Tun normky 2 i |
| |
| ! »
T | | : »
!  Tun norukv 3 X |
|
1 »
' T T \ " »
i ) Tun norvgu 4 ! '
| | L,

Puc. 10

28

Tun norukm 3 (M-
obpa3Hasn) NnpumeHsaeTcs ans
curHanuM3auum o Bxonae
KOHTPONMMPYEMOW BENINYUHBI
B 3ajaHHble rpaHuubl. Mpnu
3TOM BbIXOLHOE YCTPONCTBO
Bkoyaetca npn C1mn 7,> C2.

Tun norukn 4 (U-
obpa3Hasn) NnpuMeHsaeTcs ans
curHanuM3auum o BbIXOAe
KOHTPONIMPYEMON BENUNYUHBI
3a 3apaHHble rpaHuubl. Mpu
3TOM BbIXOAHOE YCTPOWCTBO
BKJIlOYaeTCs npu
T.<CinT>C2.

3.1.5. BbixoaHble YyCTPOMUCTBA

B mogundukauymax npubéopa TPM10 X.X.P/K/C/WN ycTaHaBnMBaloTCS ABa BbIXOAHbIX
ycTtponctea ana NMUA-perynatopa n komnapartopa. BeixogHoe ycTtponcTteso MU[L-
perynatopa MoxeT ObiTb NMOB0 AMCKpeTHOoro nMbo aHanoroBoro tuna. Bbixogom
yCTpPOMCTBaA CpaBHEHUSA (KomnapaTopa) Bcerpga sIBNGeTCs 3/IeKTPOMarHUTHOe perne,
paccynMTaHHOe Ha KomMmMyTauuio Toka 8 A npu HanpsaxeHun 220 B.

B moaudukaumm npnbop TPM10X-X.X.C3 ycTaHaBnmMBaeTcs OAHO BbiXOOHOE
YCTPOWUCTBO, KOTOPOE NPeACcTaBnseT CoO60i TPU CUMUCTOPHBLIX ONTOMNapbl U UCNONb3yeTCcs
Oons ynpaBneHus tpexdasHbIMWU TUPUCTOPHbIMK 6nokamu. B aTo moamdbukauum
BbIXOHOE pesie KoMnapartopa He ycTaHaB/MBaeTCs.

3.1.5.1. BbixogHOEe yCTpPOWCTBO AUCKPETHOro tuna

BbiXxOAHbIE YyCTpPOMWCTBA AUCKPETHOro
Tnna - (anekTpoMarHuTHoe pene,
TPaH3MCTOpPHaa MAN CUMMUCTOPHAa onTtonapa)
MCNOoNb3yeTca ANa ynpaBneHusa (BKAKOYEHUS/
BbIKNIOYEHNSA) Harpyskom nnéo
HenocpeacTBeHHO, NMbo yepel 6onee MOLHbIE
ynpasnsaowmne aNeMeHThbl, Takme Kak nyckatenu,
TBEPOOTENbHbBIE pene, TUPUCTOPbLI UK
CUMUCTOPHI. CumMunctopHyio onTtonapy
(onTocumucTop), Kak npasuno,
HENoCcpeaCTBEHHO HE MOAKYaloT.
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TpaH3ncTopHas onTonapa 7
ONTOCUMUCTOP WMEIT TranbBaHUYECKYIO
pa3Bsi3Ky OT Cxembl npudopa.

TpaH3ncTopHas ontonapa
NPUMEHSIETCS, KaK NPaBWo, ANs yNpaBieHns
HU3KOBOJIbTHbEIM pene (zo 50 B). Cxema
BKJIIOYEHUSA npuBeneHa Ha pwuc. 11. Bo
n3bexaHunsi BbIxoda U3 CTPOsS TpaH3ucTopa
1n3-3a OONbWOro TOKAa CaMOUHAYKLUN
napannensHo obmotke pene P1 Heobxoaumo
ycTaHaBnmeatb amogn VD1, paccunTaHHbIin Ha
HanpsbkeHne 100 B n Tok 1 A.

OnTocMMUCTOP BKJIKOYAETCSA B LEMb
ynpaBieHns MOLHOro CUMMUCTOpPa 4epes
orpaHuymsatowmn pesnctop R1 no cxewme,
nokasaHHom Ha pwuc. 12. 3HayeHune
COMPOTUBNIEHUS pe3ucTopa onpepensert
BE/INYMHY TOKa YNpaBfieHUs CuMUcTopa.
OnNTOCMMNCTOP MOXET TaK-Xe yNpasnsTb Napo
BCTPEYHO-NapasniesnbHo BKJTIOYEHHbIX
Tupuctopos VS1 mn VS2 (puc. 13). Ana
npenoTepalLeHns Npobosi TMPUCTOPOB 13-3a
BbICOKOBOJIbTHBIX CKAYKOB HarpsiXXeHusi B CETU
K UX BbIBOOAM PEKOMEHAYEeTCS MOAKIoYaTh
dunbTpylowyto RC-uenouky (R2C1).

®daza

TPM10 R1 R2
47..68 Om

Bl i

B 5 | 0,1x630

®Pasa

R2 .
~J
47..68 Om[ ™

TPM10
VSIV T AN vs2

s ARn N

C1
0,1 mkd x 630

N
R Harp.

Puc. 13
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OnTOCUMUCTOP MMeET BCTPOEHHOE YCTPOMCTBO Nepexoaa Yepes HOJib U NO3TOMY
obecne4ymBaeT MOJIHOE OTKPbITUE MOAKIIOYAEMBIX TUPUCTOPOB 6E€3 NMPUMEHEHUSN
[OMNONHUTENbHBIX YCTPOWCTB.

3.1.5.2.Bbixo4HO€E yCTPOWCTBO aHasiorosoro tuna

BbixogHOe ycTpOMCTBO aHalorosoro
Tuna B npu6ope TPM10 - 3aTo uudppo- \TPM10
aHanoroBbln NnpeobpasoBaTeNlb C TOYHOCTbIO
0o 10 pa3psanos, KOTOpbIi GOpMUPYET TOKOBYIO

netnio 4..20 MA Ha akTMBHOW Harpyske 4 4>+U”

0...1000 Om (puc. 14) wn, kak npaswuno, LLAI_I Y

MCNONb3yeTCH AN9 yNpPaBAeHUs 3IEKTPOHHbIMMU 5—{ >

perynatopaMmum MOLLHOCTU. R,
AHanorosbli BblX0[, nmMmeet

ranbBaHM4YeCcKkyld pa3BaA3kYy OT CXeMbl Puc. 14

npubopa.

PacyeT MCTOYHMKA NUTaHUS aHaJloroBOro Bbixo4a
[na paboTbl aHANOroBOro BIXO4a NCMOMb3YeTCs BHELWHWIA MCTOYHUK MUTaHNS MOCTOSIHHOIO
TOKa, HOMUHA/ILHOE 3Ha4YeHNe HanpskeHns U, KoTOporo paccuuTbiBaeTcsa cneayiowmmM o6pasom:

U . <U<U

n.min n.max’

U . ..=75B+0,02A-R;

n.min
n.max = Un.min +2’5 B’

rae U .U — MUHAMAIbLHO M MAkCMMasbHO AOMYCTMMOE HanpPsXeHUs UCTO4HMKA
NUTaHNa,COOTBETCTBEHHO, B;
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R, — conpotuenexue Harpysku LIAM, Om.
Ecnu no kakon-nmbo npuynHe HanpsikeHne uctodyHmka nutadmsa LA, Haxopsiuierocs B
pacnopsixeHun nonb3oBaTesns, NpesbillaeT pacyeTHoe 3HaqeHve U, ., TO nocnenosaTesibHo ¢

Harpy3kom HeobxoouMO BKITIOYUTb OFPaHUYUTESNbHbIA pe3ncTop (cM. puc. 15), conpoTuBneHue
KOTOPOro Rorp paccumTbiBaeTCA No popmMynam:

R, <R<R_ .o
~ U, -U, .. TPM 10
orp.min I]_[AH.max , _,—’+ U,
4
Ry = U, U, win LA 5 _;H;'_, U,
L max ore H
rone R -~-HOMUHaAnNbHOE Puc. 15

orp.HOM

3HaYeHne CONPOTMBAEHUS OFrPaHNYNUTENBHOIO
pe3ucTtopa,kOwm;
— MWUHUMAJIbHO U MakCUMAaJlbHO AOMYyCTUMOE 3HAYEeHUsi COMPOTUBNIEHUS
orpaHuyuTensHoropesuctopa,kOm;

]u.an.max — MakCuMasbHbIA BbIXOAHOM TOK LIAT, MA.

BHUMAHME! HanpsxeHue nctodHuka nutanua UAM U He nomxHo Gbite Gonee 30 B.

orp.min’ Rorp.max
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Mpumeyanue. MNpy HeOOXOAMMOCTI NOML30BATESNb MOXET OTKOPPEKTUPOBATL MAKCMMAaITLHOE 3HAUEHWNE BBIXOAHOMO
TOoKa nyTemM n3ameHeHus napametpa “Koppekums BeixogHoro curHana LLAM” (cm. npun. 1). YBenuyeHue 3HaueHns
napameTpa npyBOANT K YMEHBLLIEHUIO 3HAYEHUS BbIXOAHOMO TOKa M HA0BOPOT. VIaMeHeHwe 3HaueHrs napaMeTpa Ha
1. COOTBETCTBYET USMEHEHWIO BIXOAHOMO TOKA HA 16 MKA.

3.2. YcTpoiicTBo Nnpubopa

3.2.1. KoHcTpyKuuns

Mpubopbl M3roTaBnMBaKT B MNJaCTMACCOBbLIX KOprnycax 4YeTblpex TUMNOB,
npenHa3Ha4YeHHbIX AN WUTOBOrO UAN HACTEHHOTrO KPenjeHus.

Kopnyc cocTouT M3 ABYX YacTel, COeAUHSAEeMblXx Mexay coboi npu nomMoLLn
yeTblpeX BMHTOB. BHYyTpm kopnyca pa3mMel,eHbl ABe NeYyaTHble nnaTbl, HA KOTOPbIX
pacnonaratTcs 3/JieMeHTbl cxeMbl npubopa. CoeouHeHne nnaTt APYr C APYrOM
OCYLLECTBNSAETCS MJOCKMM pa3beMHbIM kabenem.

Ons ycTaHOBKM KOpnyca HaCTEHHOro KpenjeHus B KOMMJEKT nocTaBku npubopa
TPM10-H.X.X BXOAAT KPENEXHbIE 3IEMEHTbI: KPOHWTENH U BUHT M4x35, a B KOMNAEKT
npuéopos TPM10-LL1.X.X n TPM10-LL2.X.X — aBa dukcaTtopa un asa BMHTa M4x55.

[abapuTHblE U YCTAHOBOYHbIE pa3mepbl Nnpubopa NpuBeaeHbl B npui. 5.

Ha nuueBoii naHenu pacnoJfioXeHbl knaBnatypa ynpasieHus npubopom, umdposom
mHamnkatTop n ceetoguoabl. Ha puc. 16, a noka3aH BHEWHNIA BN NULEBON NaHenn
npubopa TPM10 ana kopnycoB HacTeHHoro (H) v wutosoro (LLL1) kpenneHusa, Ha puc.
16, 6 — wutosoro L2, a Ha puc. 16, B — DIN-peeyHoro (4).

Ha 3agHei naHenn y npubopoB WMTOBOro KPEenjaeHns HaxoanuTCs KINEMMHUK ONs
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noacoeAVHEHNS BHELWHUX CBA3EN (AAaTYMKOB, BbIXOAHbLIX Llenein n nutaHusa). B npnbopax
HaCTEHHOro KpenieHns KIEeMMHUK PacrnonoXeH Mo BEPXHEN KPbILLKON.

B oTBepcTMax noaBona BHELWHUX CBA3EN ANA KOpNyca HAaCTEHHOro KpenneHus
YyCTaHOBJIEHbl PE3NHOBbLIE YNNOTHUTENN.

B npubopax TPM10X-A.X.X Ha 3, 4 KOHTaKThbl BbIXOOHOrO pa3bemMa BbiBEAEHbI
HanNps>XXeHUs1 BCTPOEHHOro UCTOYHUKa nNuTaHua 27 B = 20 %.

3.2.2. UHaukauusa n ynpaeneHue
YeTbipexpa3psaaHbli LMGPOBON MHOMKATOP nNpefHa3HaydeH Ans oTobpaxeHus
3HAYEHU U3MepPSEMbIX BENNYMH U QYHKLMOHANbHBIX NapaMeTpoB npubopa.
BocemMb cBETOAMOO0B KPACHOIMO CBEYEHUS CUTHANMN3MPYIOT O Pa3fIMYHbIX PexXmnmax
paboThi:
— cBetoauoabl “K1” n “K2” curHannsupytoT 0 BKJIIOYEHUUN BbIXOOHbIX YCTPOWCTB
NMNA-perynaropa n komnapatopa COOTBETCTBEHHO;
- cseToamonabl “T” , “1.7, “‘cﬂ”, “Xp,”, “C1”, “C2” 3acBe4nBaloTCcsd B pexnme
“NMPOrPAMMNPOBAHWE” n curHannaunpyioT o TOM, Kakoli napaMmeTp BbiOpaH Ans yCTaHOBKM
(c™m. pas3g. 6.3).

KHonka npeagHasHadyeHa anga exoga B pexum “NMPOrPAMMUWPOBAHUE”, a Takxe

OIS 3anUCKU HOBbIX YCTAHOBJIEHHbIX 3HAYEHUI B 9HEPrOHE3aBMCUMYIO NamMaTb npubopa
(cm. pasg. 6.3).
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KHonka CNYXWUT ONA M3MEHEeHWs 3HavyeHusd
napameTpa fnpu ero ycTaHOBKe.

KHonka CNyxuT ansa Bbibopa n3aMeHsaeMoro paspsaga
npu ycTaHOBKE NnapamMeTpoB.

4. MEPbl BE3OIMNMACHOCTHU

4.1. Mo cnocoby 3alnTbl OT NOPaXeHUs 3NIeKTPUYECKUM
TOKOM Npunbop cooTteeTcTByeT knaccy 0 no MOCT 12.2.007.0-75.

4.2. Mpu akcnayaTaumm n TEXHUYECKOM 0OCNyXMBaHUN
Heobxoaumo cobniogate TpebosaHua MOCT 12.3.019-80,
“MpaBun akcnayaTauum aneKTpoycTaHOBOK notpebutenein”,
“MpaBun oxpaHbl Tpyaa Npu aKcrayaTaumm 3NeKTpoyCTaHOBOK
notpedbutenein”.

4.3. Ha oTKpbITbIX KOHTakTax kKieMMHuka npubopa npwu
aKcnyaTaumMm NpUCYTCTBYET HanpsikeHne senndnHon po 250
B, onacHoe nns 4enoBevyecKOn Xn3HU.

4.4. Jliobble noaknoyeHns K npubopy n paboTsl NO ero
TEXHUYECKOMY 0OCYXMBAHUIO NMPOU3BOAUTL TONBKO MpU
OTK/IIOYEHHOM MUTaHuM npubopa U WUCMNONHUTENbHbIX
MEXaHN3MOB.
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4.5. MopkuoyeHne, perynmposka un TexobcnyxmsaHve npubopa AONXHbl NPON3BOAUNTHLCS
TOJIbKO MOCSIE N3Y4YEHMS HACTOSILLLEro PYKOBOACTBA MO 9KCrnayaTauuu.

4.6. He ponyckaeTtcs nonagaHne Bnarm Ha BbIXOAHbIE KOHTAKTbl KNEMMHUKA U BHYTPEHHUE
3NeKTPoaNeMeHTbl Npnbopa. 3anpeLlaeTcs NCMNoNb30BaHMe Npubopa B arpecCrBHbIX cpenax u
B aTMocdepe, CoaepXXaLern KMCNOoTbl, Wenoyn, Mmacna un T. n.

BHUMAHME! MNpun6opkl, M3roTOBNEHHbIE B KOPMycax LMTOBOro KpensieHms (Moandbukaumm
TPM10X-LLL1.X.X 1 TPM10X-LL2.X.X), LOMKHbI YCTaHABNMBATLCS TONLKO B CMELMANN3NPOBAHHBLIX
WwMTax ynpasieHus, OOCTYN BHYTPb KOTOPbIX paspelleH Nuvlb KBAaNUPULUPOBAHHbLIM
cneunanucTam.

5. MOHTAX NMPUBOPA HA OBBbEKTE U MOATOTOBKA K PABOTE
5.1. MOHTAX NPUBOPA

5.1.1. MNoarotoBuTb Ha LWKUTE yNpaBieHUss MECTO AJ151 YCTaHOBKM Npmnbopa B COOTBETCTBUM C
npun. 5.

5.1.2. YcTaHOBUTb NPUOOP Ha LLMTE YNPaBAEHWS, UCNONb3YS ANS €r0 KPEMIEHNS MOHTaXKHbIE
3NeMEHThI, BXOASALME B KOMMIEKT NOCTaBkM npubopa.

YcraHoBka npnbopoB HACTEHHOIO KPEraeHus

1. 3akpenuTb KPOHLUTENH TpeMs BUHTaMn M4 Ha NOBEPXHOCTU, NpeaHasHa4YeHHon ans
YCTaHOBKM npubopa (c™m. npua. 5 n puc. 17, a).

npumeqauue. BuHTbI Ana KpenneHnsa KpOHLLITeI7lHa He BXOOAT B KOMIMJIEKT MOCTaBKWU.
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2. 3auennTb KpPenexHbllh yronok Ha 3agHen
CTeHKe Npmnbopa 3a BEPXHIO KPOMKY KPOHLUTENHA
(puc. 17, 6)

3. MpukpennTb NPMOGOP K KPOHLWTENHY BUHTOM
M4 x 35 n3 komnnekTa noctaeku (puc. 17, B).

YcraHoBka rnpubopoB LMTOBOro KPEerieHus

1.BcTaBnTb Npubop B crneymanbHO NOArOTOB-
NIEHHOEe OTBEpPCTWE Ha NMNLEBOW MNaHenu wuta
(cm. npun. 5 n puc. 18, a).

2. BcTaBuTb puKcaTopbl N3 KOMIMJIEKTA NMOCTaBKM B
0TBEpCTMSA Ha BOKOBbLIX CTEHKax npuobopa (puc. 18, 6).

3. C ycunmem 3aBepPHYTb BUHTbI M4x35 B
OTBEPCTUAX Kaxaoro dukcartopa Tak, 4Tobbl npnudop
Obl1 NIOTHO NpUXaT K INLEBON NaHenun wuTa.

5.2. MOHTAX BHELLUHUX CBA3EM

5.2.1. OBLLUME TPEBOBAHUSA

5.2.1.1. NMopkntoueHve npnbopa cneasyeT Npon3BOAUTb
K ceteBomy o¢ugepy 220 B 50 'y, He cBsi3aHHOMY
HENOCPEACTBEHHO C MNUTAHMEM MOLLHOMO CKJI0BOrO
obopynoBaHua. Bo BHewHel uenu pekomMeHayeTcs
YCTaHOBUTb BbIK/lOYaTENb NUTaHKSA, obecneynsatoLmii
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OTK/OYEHME Npubopa OT CETU 1 NJIaBKMe NPeaoXpaHUTeNn
HaTok 0,5A.

5.2.1.2. CxeMbl NOAK/IOYEHMS AaTYMKOB K npubopam
pasnuyHblx mMoamdukauuin NpuBefeHbl B npuna. 6.
MapameTpbl MMHUM coeauHeHns NPUoopa C AaT4NKOM
npvBeaeHsl B Ta61.8.

5.2.1.3. BcTpoeHHbIn B TPM10 uCTOYHUK
NOCTOAAHHOrO HanpsaxeHusa 24 B (27 B) cnenyet
MCNONb30BaTh ANS NMUTAHUSA aKTUBHbLIX JATYMKOB C
aHanoroBblM BbixogoM (n. 3.1.5.2) unm npu wmx
oTcyTCcTBUM gNnsa nutaHug LATM ¢ BbIXOOHLIM TOKOM
4...20 mMA.

BHUMAHME! Vicnhonb3oBaHne BCTPOEHHOIO
MCTOYHMKA NMUTAHNA OOHOBPEMEHHO AN NUTaHusa
aKTUBHbIX gatynkoB n LAI HegonycTuUmo.

5.2.2. Yka3aHus N0 MOHTaXxy

5.2.2.1. MoarotoBuTtb kKabenn ana coeguHeHus
npubopa C  jpartymkamu, MCNONHUTENbHBIMU
MexaHn3MaMn 1 BHELWHUMU YCTPONCTBaMU, a Takxke C
MCTOYHNKOM nuTaHua 220 B 50 Iu.

Ona obecneyeHnst HALEXHOCTU INEKTPUYECKUX

coeanHeHun pekoMeHOyeTca ncnosib3oBaTb Kabenu ¢ MegHbIMU MHOronpoBOJZIOYHbIMU XNJTAMMU,

Puc. 18

KOHLbI KOTOPbIX nepen nogkniyeHnem cnenyet TuwartesibHO 3a4nNCTunTb U 06J'Iy,£l,l/ITb. 3a‘-II/ICTKy
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TaGnuua 8
ConpoTtuBneHue
Tun paTyuka OnvHa nnHum P McnonHenne nnuHumn
NINHUN
Tepmonpeo6pasosaresb, TpexnpoBoaHas,
P peoop He 6onee 100 m He 6onee 15,0 OM | npoBoga paBHOW AJINHbI
COMPOTUBNIEHUS
1 ceyeHus

TepmMO3NeKkTPOaHbIN
Tepmonapa He 6onee 20 m He 6onee 100 Om Kabesnb

(KOMMNEeHCaLUMOHHbIN)

YHNOUUMPOBAHHbIN
CUrHan NOCTOSIHHOIO He 6osiee 100 m He 6onee 100 Om JByxnpoBoaHas
TOKaA

YHNOUUMPOBAHHbIN

CUrHan NOCTOSHHOIO He 6osiee 100 m He 6osiee 5,0 Om JByxnpoBoaHas
HanpsXeHns

Xun kabeneit He0H6X0AMMO BbINOJIHATL C TAKUM PACHETOM, YTOObl MX OrOJIEHHbIE KOHLbI Nocne
NOAKMOYEHUA K NPMOOPY He BbICTYNanu 3a npepensl knemmHuka. CeveHne xun kabenen He
[O/MKHO MpeBbiwaTh 1 MM2,

5.2.2.2. MNpu npoknagke kabenen cnenyeT BbIAENNUTb JIMHUM CBA3W, COEAMHSIOLLIME Nprubop
C [aTyMkamMun B CaMOCTOSITESIbHYIO TpaccCy (MM HECKONIbKO Tpacc), pacnonaras ee (MM ux)
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OTAENBHO OT CUNOBbLIX Kabenen, a Takke oT kabenei, Co3Aa0LLMX BbICOKOYACTOTHBIE U UMMYJIbCHbIE
nomexu.

[na 3awmTbl BXOOHbIX YCTPONCTB TPM10 OT BAUSIHUSI NPOMBILLIEHHBIX 91EKTPOMArHUTHbIX
noMex NMHUK cBA3n Npubopa C JaTtynkamun cnenyeT 3KpaHMpoBaTh. B kayecTBe aKpaHOB MOryT
ObITb UICMONb30BaHbI KaK CneunanbHbie kKabenm ¢ 9KPaHMPYIOLLMMW OMNIETKAMU, Tak 1 3a3EMJIEHHbIE
cTaNbHble TPyObl NOAXOAALLEro AnameTpa.

OkpaHbl kKabenewn cnenyeT NOAKMIOUYNTL K 3a3€MJIEHHOMY KOHTaKTY B LUWTE YNpaBieHus.

CoenvHeHne obuwen ToYkM cxeMbl Npubopa C 3a3eMJIEHHLIMU YacTaAMU 0ObekTa
3anpeLuaeTcs.

5.3. MoaknioyeHne npudopa

5.3.1. NoaxnioueHne npmnbopa K CeTU NUTAHNUS N NCMIONHUTENBHbLIX YCTPOMCTB YNpaB/ieHus
nPOW3BOANTCA MO CXemMam, NpUBEAEHHbIM B npun. 6, cobniopas M3N0XEHHYID HUxe
nocnenoBaTenNbHOCTb AENCTBUN:

1) nponsBecTu noaknoyeHne npmbopa K MCNONHUTENBbHBIM MEXaHN3MaM U BHELLUHUM
YCTPOMCTBaM, a TakkKe K MCTOYHUKY NMUTAHWUS;

2) NOAKIOYUTb IMHUN CBA3U “NPUBOpP — AaTYnKK” K NEPBUYHBLIM Npeobpa3oBaTensim;

3) NOAKNYNTbL NNHUK CBA3KU “Npnbop — AaTymkmn” K Bxogam npubopa.
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BHUMAHME!

1. KnemmHble coegmHuteny npubopa, npegHasHayeHHble A5t NOAKMOYEHUS CETU NUTaHNUS
1 BHELWHEero cuioBoro o6opynoBaHus, paccunTaHbl Ha MakcumanbHoe HanpsixkeHue 250 B. Bo
n3bexaHne aNeKTPMYeckoro nNpobos Ui NepexkpbiTUS U30ASLMN NOAKIIOYEHNE K KOHTaKTaMm
nprubopa UCTOYHMKOB HAaMpPsXeHMs BbIlLE yKa3aHHOro 3anpewaetcsa. Hanpumep, npu paboTe B
cocTase TpexdasHoi cetn 380/220 B He[oNyCTMMO NOAKIIIOYEHME K COOTBETCTBYIOLLMM KOHTaKTaM
13 rpynnbl 1...8 pasHbix dasd HaNpsXXeHUs NUTaHUS.

2. [ns 3awmThl BXOOHbLIX Lenei npubopa 0T BO3MOXHOIro npobos 3apsaamu cTaTtmyeckoro
3aneKTpMYecTBa HaKOMJIEHHOrO Ha NIMHUSX CBA3W “npubop — aatiukmu” nepen noakJlyeHnem K
KNEeMMHUKY npnbopa ux Xunbl cnegyet Ha 1...2 ¢ COeaUHUTbL C BUHTOM 3a3eMJIEHUS LUNTA.

3. Pabounii cnan TepMmonapbl JOJIKEH OblTb 3/IEKTPUYECKN U30MPOBAH OT BHELLUHErO
obopynoBaHus!

5.3.2. Nocne nogkntoyeHns Bcex HeOOX0aMMbIX CBSi3elr nogatb Ha npmubop nutaHme. Ha
uMdpoBOM MHAMKATOPE NPUMEPHO Ha 3 C B ABYX JIEBbIX pa3psaax NosBUTCS KOA OAaTyunka,
YCTaHOBEHHbIN MO YMOMYaHWIO N 3aBUCALLMIA OT Moandumkaumm, a B ABYX NPaBbIX — ABE €ONHNLbI,
O3Havalouwme, 4To 3awmTa OT M3MEHEHMSA NAapaMeTPOB PeryMpoBaHus He YCTaHOBMEHA, NOCe
yero npubop nepenpet B pexum PABOTA. MNpn McnpaBHOCTU AATYUKOB U JIMHUU CBA3U Ha
UMPPOBOM MHAMKATOPE 0TOOPA3NTCH TekyLlee 3HaYeHne N3MepsieMon BenuumHel. Ecnn nocne
nofayn NUTaHWa Ha WHAMKATOPE MOABWUANCHL MPOYEpPKWU, UK nokasaHus npubopa He
COOTBETCTBYIOT PeasibHbIM 3HAYEHUAM N3MEPSIEMbIX BEIMYNH, MPOBEPbLTE NCMPABHOCTb AaTymka
M UENOCTHOCTb IMHUN CBA3K, a TakXe NPaBUIIbHOCTb UX NOAKMIOYEHMS.
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BHUMAHME! Mpu npoBepke NCNpaBHOCTU AaTymKka 1 IMHMUM CBA3U HEOOX0ANUMO OTKIIOUNTb
npubop oT ceTn nuTaHus. Bo nadexaHue Bbixoga npubopa na cTpos npu “npo3BoHKe” cBsA3en
MCNONb3yNTe N3MepPUTEsbHbIE YCTPOCTBA C HANPsXXEHMEeM NUTaHus, He npesbiwatwmm 4,5 B,
npu 6osiee BbICOKUX HAMPSXXEHUSIX NMUTAaHMUSA 3TUX YCTPOMCTB OTK/IOYEHME AaTynka oT npubopa
oba3aTensHo.

6. PEXXMMbl HACTPOWKU U PABOTbI MPUBOPA
6.1. O6Gwume ykazaHus

6.1.2. NMpuoop TPM10 MOXET PYHKLUMOHMPOBATL B OAHOM U3 YETLIPEX PEXMMOB:

- ABTOHACTPOWIKA;

- NMPOrPAMMUPOBAHMUE;

- PABOTA;

- IOCTUPOBKA (npun. 8).

6.1.3. Mpwu BKIIOYEHUN NUTAHUS NPUOOP aBTOMaTU4eCKn BXxoamT B pexum PABOTA. o
Hayana aKcnayaTaumm HYXHO:

- onpenenuTb onTUMasbHble 3HaYyeHus koadduumenTos MNO-perynatopa
B pexume ABTOHACTPOWKA (pa3ga. 6.2);

- YyCTaHOBUTbL NapamMeTpbl paboTel Npnbopa B pexume
NMPOrPAMMUPOBAHWE (pa3g. 6.3);

- NPOBEPUTbL TOYHOCTb PeryanpoBaHus, nepeknioums npubop B pexum PABOTA
(pasg. 6.4). Ecnu pe3ynbTathl MPOBEPKN TOYHOCTU HE YCTPAMBAIOT,
onpenenuTb KoadduumenTsl MNI-perynstopa ¢ nomolusio PYYHOM
HACTPOWKW (npus. 6).
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6.2. ABTOHAcCTpoOliKa

Pexum ABTOHACTPOWKA npepHasHayeH AN aBTOMATUYECKOro onpeaeneHus
onTUMasbHbIX 3Ha4YeHnn koadpduumentos MUL-perynartopa T, T, “ X, npu paboTe KOHKPETHOM
cuctembl. CaMOHACTPOMKY PEKOMEHAYETCS MPOBOAUTL MPU MyCKe N HaNaaKe CUCTEMbI, a Takke
npv 3HAYNTENTbHOM U3MEHEHUM XapPaKTEPUCTUK 0ObeKTa (3arpy3kn rneum, obbema HarpeBaemoim
XUAKOCTU, MOLLHOCTW HarpeBaTeNibHOro afieMeHTa u T.n.)

Bxon B pexxum ABTOHACTPOWKA ocyuiecTenseTcs Hepes koa aoctyna 8206. MNocne Habopa

KO4a N HaxaTnsa KHOMKN perynatop BblaaeT HenpepbIBHbINM MakCMManbHbIN BbIXOOHOW CUTHAT,
B pe3ynbTaTe 4yero pene 3amblkaetcs, LIAM BbigaeT MakcumanbHbii TOK 20 MA 1 HaYMHaOT

MuraTb cBeToanoabl “‘cM”, “‘cﬂ” n “XP“. Kak TONbKO CKOPOCTb M3MEHEHUS PEryanpyemoro
napamMeTpa Ha4yHeT yMeHbLlaTbCs, NPOoLecC CaMOHACTPOMKKN 3aKaH4YMBaeTcs, MurapouLas
3acBeTka CBeToaMoa0B “1,”, “1ﬂ” n “X.“ MeHsAeTCa Ha HenpepbIBHYIO, PEryaTop BbIK/O4YaeTCs
1 BbluMcnseT KoappuumenTsl MAL-perynaropa: noaocy nponopumoHansHOCTN X, MOCTOSAHHYO

BpemeHu AndPepeHLnpoBaHns T, U NOCTOSIHHYIO BPEMEHN nHTerpuposaHus t,. Mocne
OKOHYaHWS CaMOHACTPOMKM HEOBXOOMMO HaXaTueM KHOMKU nepeBecTn Npubop B pexum
NMPOrPAMMNPOBAHWME, B KOTOPOM MOXHO NMOCMOTPETb U CKOPPEKTUPOBATbL MOJSTy4YEHHbIE
3Ha4YeHnsa KOaPPUUNEHTOB (CM. HUXe pasn. 6.3.2.).

6.3. MporpammMmupoBaHune

6.3.1. OOwume ykasaHus
6.3.1.1. Pexxum NPOIrPAMMWPOBAHWVE npepHa3HayeH g1 YCTaHOBKW 3HAYEHUIA NapaMeTpoB
paboTbl Npudopa, HEOOXOANMbIX MPU 3KCMyaTaumu, 1 3annucu Nx B 3HEProHE3aBUCKMYIO NaMsTb
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TPM10, T.e. 3aaaHHble 3HAYEHNSI COXPAHSIIOTCS B NMaMSATU NPU BbIKMIOYEHUW NMUTAHWS.
6.3.1.2. YcTaHoBka napameTpoB ocyLlecTenseTcs B pexmme NMPOMPAMMUWPOBAHUE, B koTOpbIN

Nnosib3oBaTes/lb MOXET nepesecTn I'IDIA6OD HaXXaTtnem KHOMKn Ecnn B TeueHne 20 c B pexnme

NMPOrPAMMUMNPOBAHWE He npou3BoAATCsA onepaumn ¢ KHonkamu, npubop aBTOMaTUYeCcKu
BO3BpaLLaeTcs B pexum PABOTA.

BHUMAHME! Bo Bpems npebbiBaHus B pexume NMPOMPAMMUPOBAHUE npubop He
OCYLLECTBASET peryampoBaHue, a BblAaeT CUrHas, NOAYYEeHHbI B MOMEHT BXOOA B PEXUM
NMPOrPAMMWPOBAHWE, ycTponcTBO CpaBHeEHUS nepesoamTcs B cocTosiHne OTKJTIOYEHO.

6.3.1.3. B npubope npeaycMOTPEHO NPOrPaMMMPOBaHMe NapamMeTpPoB Ha ABYX YPOBHSIX.

Ha nepBoM ypOBHE OCYLLECTBASETCA NPOCMOTP U U3MEHEHWE 3HAYEeHUN napameTpos
perynuposarus (rpynna 1): yctasku NMUA-perynatopa T, .., HuxHer C1 1 BepxHeit C2 ycTaBok
Komnaparopa, a Takxe koadpduunerTos MNMNA-perynartopa X, 1, n T, MocnepoBaTenbHOCTb
onepauuini ¢ npnbopom Npu NPOrpaMMUpPoOBaHMM NapamMeTpoB MEPBOro YPOBHA NMpuBeneHa
Huxe (pas3g. 6.3.2), a [onycTMMble 3HaYeHUst napameTpoB rpynnel 1 — B Tabn. M1.1.

MpumeuaHune. [N 3aWmMThl NAPAaMETPOB PEryMpoBaHns OT HECAHKLUMOHUPOBAHHOIO U3MEHEHUS B Npubope

3anoxeHa cneumanbHas GyHKLUMS «napamMmeTp CEKPEeTHOCTU», CM. Tabs. M1.2. Mpu ycTaHOBNEHHOM 3anpeTe

N3MEHEHNA OCTaeTCa BOSMOXXHOCTbL MPOCMOTpa paHee Sa,EI,aHHbIXBHa‘-IeHI/IVI napamMeTposB.

Ha BTOPOM ypOBHE OCYLLECTBASETCSA NPOCMOTP U HEO6X0AUMOE U3MEeHEeHWe napaMmeTpoB
paboTtsl npnbopa (pas3n. 6.3.3). 3T napameTpbl pa3feneHbl Ha ABe rpynnbl, AOCTYN K HUM
OCYLLECTBNISIETCS TOJIbKO Yepes KoAbl:
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— Ansa rpynnsl 2 napameTpoB koA aoctyna 0107 (tabn. M1.2);
— ana rpynnel 3 — 0108 (Tabn. M1.3).

6.3.2. YcTaHOBKa NapamMeTpoOB NporpaMMupoBaHua 1-ro ypoBHs
6.3.2.1. Mpu HaxoxaeHun B pexume PABOTA HaxaTb KHOMKY (B TeyeHme 1 c), nocne

yero 3aropaetcs cBetoaunopn “T“ U HAa UHOMKATOPE NOABNAAETCHA YCTAHOBNEHHOE 3HAYeHUEe
Temneparypbl perynuposanus (no ymonyanuio 30,0) ¢ murarowmm npasbiM paspsgom (puc. 19).
6.3.2.2. YcTaHoBUTL “ycTaBKy perynatopa”:
—  W3MEHUTb KHOMKOM umdpy B npasom paspsge (ot 0 no 9);
—  HaxaTb kHOMKy [«], B pesynbTaTe yero HaumHaeT MuraTh 2-if cnpasa paspsf;
—  WU3MEHUTb KHOMKOM undpy BO BTOPOM paspsae;
—  U3MeHUTb unbpbl B ABYX JIEBLIX pa3psiaax KHOMKamm " aHanornyHbIM

obpaszom.
[Mocne [OCTMXEHMS HYXHOro 3HaYeHns HaxaTtb kHonky MPOIM — 3aropaeTcsa ceBeToaMoL, “‘cw“
7] Ha nHamnkatope nosBnaeTcs YyCTaHOBNEHHOE 3HavYeHune T

n

(no ymonyanumio 100).

6.3.2.3. 3afatb “MHTErpanbHyl0 MNOCTOSIHHYIO T,” KHOMKamu "
(aHanorMyHoO NpoLeaype, ONUCaHHO B N. 6.3.2.2). Mocne AOCTUXEHMS HYXXHOTO 3Ha4EeHUs! HaxXaTb
KHOMKy MPOT — 3aropaeTcst CBETOAVOL, “T, 1 HA MIHAMKATOPE NOSIBNISIETCS YCTAHOBNEHHOE 3HAUEHNE
T, (no ymonyatutio 20).
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6.3.2.4. 3apatb “anddepeHunanbHyio NOCTOAHHYIO T,” KHOMKaMm ] (aHan.

. . s . . . .
| | 2 | | ' | n. 6.3.2.2). Mocne [OCTUKEHMS HY>XKHOFO 3HAYeHUst HaxaTb kHonky MPOI — 3aropaeTcs cBeToamos,
5 wy «
| | < | g Y | : | X“ M Ha MHOMKATOPE MOSIBASIETCS YCTAHOB/IEHHOE 3HadeHne X, (Mo ymonyanuio 50,0).
'35 1), 1 1 o) 1 =< < 1
2 12 = = L P ¥ ! 6.3.2.5. 3apaTtbh “nonocy NnponopuMoOHanbHOCTM X, ” KHOMKaMu "
= B 4 1 I ] [~ 1
= [0}
g :8 . g VB 5 '8 ' (aHan. n. 6.3.2.2). NMocne AOCTUXEHUSA HYXHOrO 3HAYEHUNA HaxaTb KHOMKY -
1O 2 - | 4 X > > | . N
= 5 & 1o s 'g G '8 < LS 2 I [ 3aropaeTtcsa ceetoamon “C1” v Ha MHAMKATOPE NOSBINAETCH YCTAaHOBJEHHOE 3HaYeHue
(o] 1D T | T a | g 2 B 5 i~ 8 N o) C1 (no ymonyanuio 29,0)
n = | Sos = 1S 8 'Y o 1y O e Y T
¥ a ¥ 0o ¥ O c
g ! 08 TR o I ! o E ' g L g e o 6.3.2.6. 3apatb “1-10 ycTaBky komnapaTtopa C1” kHonkamu "
s s
2 : s : 3 : 5 | g E S 1 F G 2 - (anan. n. 6.3.2.2). Mocne JOCTUMXKEHUS HYXKHOrO 3HA4YeHUs HaxaTb KHomky MPOI —
3 3z - g = g =) 32 32 X g 3aropaetcs cseToamon “C2” n Ha WHAMKATOPE NOSIBNAETCS YCTAaHOBAEHHOE 3HaueHne C2
o Mo M & RO T M 2 P M ¥ o & (no ymonuanuio 31).
I I I 1 1 1 1
! ! ! ! ! 6.2.2.1.7. 3apatb “2-10 ycTtaBKy Komnapatopa C2” kHonkamu "
I| 1) I| ) ) 1 I
I| 1) | - ) I| = |z o I
g ¢ T ¢ ¢ g ¢ ¢ z ¢ & o aHan. n. 6.3.2.2). 9tan yCTaHOBKM NapamMeTpOB NEePBOro YPOBHS 3aKOHYEH.
§ 8 g0 18850 16880 |S60mo| |&Es0| 16050 yOO el ( ). Iran y PaMeTPOB NepBoro yp
O © _ O — O - Oy — © 50 o
[ 50| — | C) 50| — C) 5O| ~ | c:' 50| < 50| « | (- se| < 1ICY - 6.3.3. YcTaHOBKa napamMeTpoB NMPOrpaMMuMpoOBaHNUSA 2-ro YPOBHS
4 = | 2| 2 =1 a B 1| QO ‘g 1) Q. ‘9 1) ~ a_o é 1 -. - >%O ‘5 1
S 20 : (w1l : w 20|[B ]| == - B ) xo ' () Zo ) == 50 ] Haxonsce B pexume PABOTA HaxaTb KHOMKY N yaoepxuBaTb €e B TevyeHue
s P & >, &0 I v [ & f v 1 ‘-n v I
m). {10 . | 0| < B 1G9 :0 | I'L. so| so|l 1 c, B pe3ynbTate Yero nonagaem B pexuMm 3agaHus yctaBku perynstopa (puc. 20 u 21).
= I e I L4 I c: I c: e I CD I ‘ D 1
= ~o| | -J o | .o | o | o | ~ol | e MOBTOPHO HaxaTb KHOMKY Y yOEpXuBaTh ee He MeHee 6 C [0 NOSIBNIeHNS Ha UHAMKATOpe
I I 1 1

FOPU30HTaNIbHbIX MPO4Y€pPKOB.



6.3.3.1. lporpammupoBaHue napameTpoB ¢ kogom gocrtyna 0107

6.3.3.1.1. Beectu kog, goctyna 0107 kHonkamm n (anan. n. 6.3.2.2), puc. 20.

Mpumeyanue. MNpu Habope HEBEPHOIO KoAa [OCTyna npubop Bo3spaLlaetcs B pexum PABOTA.

6.3.3.1.2. Haxxatb kHonky MPOI (B Te4eHme 1 ¢) — Ha HaMKaTope NOSIBATCS YCTAHOBEHHbIE 3HAYEHNS]
“kopa TMna gaTynka” (aBa NeBbIX paspsaa) U “napamMeTpa CeKpPeTHOCTU” (ABa NpaBbix paspsaa).

6.3.3.1.3. YcTaHOBUTb 3HaYeHUs “napameTpa CEeKpPeTHOCTU” KHOMkKamu n
(aHan.n. 6.2.2.2).

6.3.3.1.4. Haxatb KHOMNKY ona nepexoga B 3-1 crnpasa pa3psj U YCTAaHOBUTL “Kop,
TUNa gatymka” KHonkamm [ (anan. n. 6.3.2.2). Haxartb KHOMKY :

— Ha MHAUKaTope NMOSIBUTCH YCTAHOBMIEHHOE 3HaYeHWe “cABura xapakrepuctuku” (no
ymonyaHuio 000.0).

6.3.3.1.5. YcTaHOBUTL 3Ha4YeHNEe “caBuUra xapakrepmucTuku” KHonkammn ] (anan.

n. 6.3.2.2). Haxatb kHonky MPOI — Ha nHamMkaTope NOSIBATCS YCTAHOBJMIEHHbIE 3HAYEHMS “Tuna
JIOrMKM YCTPOMCTBA CPaBHEHNS” (B OBYX JIEBbLIX paspsaax) n “nepnoga cnefoBaHus MMnynbcos”
(B ABYX NMpasblx paspsaax).

MpumeyaHune. 3Ha4eHNs STUX NAPAMETPOB MO YMONYAHWIO CM. B riput. 1.

6.3.3.1.6. 3agate “nepuopn cnepoBaHUs UMNYNbCOB” KHOMKaMu 7]
(aHan.n.6.3.2.2).
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6.3.3.1.7. HaxaTtb KHOMNKY Ong nepexopa B 3-ii cnpaBa paspsg U yCTaHOBUTL “Tun

JIOFUKU YCTPOMCTBA CpaBHEHUN” KHOMNKammu 7] (aHan. n. 6.3.2.2).
lMporpaMmmMmnpoBaHue napaMmeTpoB BTOPOW rpynnbl ¢ kogom goctyna 0107 3akoHYeHO.
6.3.3.2. lporpammupoBaHne napamMeTpoB ¢ kogom goctyna 0108
6.3.3.2.1. Beectun kog goctyna 0108 kHonkamn ] (anan. n. 6.3.2.2), puc. 21.
MpumeuaHue. Mpn Habope HEBEPHOro kKoaa AocTyna npubop Bo3Bpallaetcs B pexum PABOTA.
6.3.3.2.2. HaxaTb KHOMNKy — Ha MHAMKATOPE NOSIBUTCS YCTAHOBJIEHHOE 3HAYEHME “30HbI
HeYyBCTBUTENBHOCTM” (NO ymonyanuto 000.0).

6.3.3.2.3. YcTaHOBUTb 3Ha4YEHNE “30HbI HEHYBCTBUTEJIBHOCTU” KHOMKaMmn " (anan.

n. 6.3.2.2). HaxaTtb KHOMKY — Ha UHAMKATOpe NOSIBUTCSA YCTAaHOBJIEHHOE 3HavyeHune

“OrpaHNYeHns MakCUMasbHOM BbIXOOHOM MOLLHOCTMU” (Mo ymonyaHuio 100).
6.3.3.2.4. YCTaHOBUTb 3HAYEHME “OrpaHN4YeHUs MaKCUMasnibHOW BbIXOAHOW MOLLHOCTU”

KHOMKamu ] (aHan. n. 6.3.2.2). Haxatb kHonky MPOI - Ha nHaMkaTope NosiBATCSH

YCTAHOBJ/IEHHbIE 3HAYEHUS “TUna UCMOJIHUTENbLHOrO ycTponcTea” (1-1 pa3psg cnesa), “Ttuna
BbIXOAHOrO curHana” (2-v paspsag cnesa) n “rnybuHbl umdposoro dunbtpa” (ABa nNpaBbix
paspsga).

MpumeyaHune. 3Ha4eHNs STUX NAPAMETPOB MO YMONYAHWIO CM. B riput. 1.

50

6.3.3.2.5. YcTaHoBUTb 3HavyeHus “rmyouHbl undppoBoro ¢unbTpa” KHonkamm n
(anan.n.6.3.2.2).

6.3.3.2.6. Haxatb KHONKy 0N nepeMeLLeHns Bo 2-i pa3pss CrneBa U YyCTaHOBUTb
3HayeHne “Tuna BbIXOAHOrO cUrHana” KHoOnkom .

6.3.3.2.7. HaxaTb KHOMKy ONa nepemelLeHns B 1-i paspsan cneea u ycTaHOBUTbL 3HAYEHNE

“TNa UCNOJIHUTENIBHOIO YCTPOMCTBA” KHOMKOW . HaxaTtb KHOMnKy — Ha nHaukartope
NOSIBATCSA YCTAHOBJIEHHbIE 3HAYEHUS “MOJNIOXEHNE OEeCATUYHOW Toukn™' (1-4 pas3psan cnesa) u
“koppekLmsa BbixogHoro curHana LIAM” (Tpu npaBbix pa3pana)?.

Mpumeyanua. 1.3TOTNapameTp ecTbTOMbKOYy AaTumkoBckogamm 10,11, 12,13.
2. 3Ha4YeHnsa 3TUX NapPamMeTPOB MO YMONHYaHWIO NPUBEAEHbI B ripu. 1.

6.3.3.2.8. YcTaHOBUTb 3HaYeHMe “kKoppeKkuus BbixogHoro curHana LLAM” kHonkamum

] (aHan. n. 6.3.2.2).

BHumaHue! HyxHoe 3HavyeHne napameTpa yCTaHaBIMBAETCS U3rOTOBUTENEM, KOTOPOE B
BONbLIMHCTBE Cly4aeB He TPebyeT namMeHeHuin. IaMmeHeHus cnenyeT NpoBOAUTL TOJIbKO NMocse
nosepkn LIAM.

6.3.3.2.9. HaxaTb KHOMNKY Ons nepemelleHns B 1-1 paspsag cnesa n yCTaHOBUTb 3HaYEHne

“napameTpa AecaTUYHOM TOYKN” KHOMNKOM . HaxaTtb KHONKy — Ha NHOMKaTope NnosBUTCA

YCTAHOBJIEHHOE 3HAYEHME “HUXHEN rpaHunubl WKanbl ndamepeHunsa” (no ymonyaxdmio 000.0).
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BXOJHOrO 4aTyuKa, BbI4MCSIAS MO NOJTyYEHHbIM AaHHBIM TEKYLLME 3HAYEHUA NU3MEPSEMON BENTNHUHBI,
oTobpaxaeT nx Ha UMPPOBOM UHANKATOPE W1 BblAaeT COOTBETCTBYIOLMNIA CUTHAN Ha BbIXOAHbIE
yCTpONCTBa.

B npouecce paboTbl Npnbop HeENpPepbIBHO KOHTPOANPYET UCMPABHOCTb BXOAHOMO Aaryvka v
B C/ly4ae BO3HMKHOBEHWSI aBapUINHO CUTYaLIMN Ha BXOAE NPUOOP CUrHann3npyeT 06 3TOM BbIBOAOM

HOrO yCTpONCTBa:
0 - HarpeBarenb

Tvn ycnonHuTeNb-
1 — xonoaunbHUK

I |

Tvn BbIXOAHOT O
MonoxeHne pecaTnyHon

& o 2 " 6.3.3.2.10. YCTaHOBUTb 3HAYEHMS “HUXKHEN IPaHULbl LWKabl N3MEPEHNSA” KHOMKaMU n
- FR 304 2 . ¥ = = 2 :
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VN KOPOTKOM 3aMblkaHUW JaTynka, UMEIoLEero BbixogHon curHan 4...20 MA) nnn obpbiBe MHUK
CBSI3N JaTymka ¢ npubopom.
MpumeuyaHue.
ABapuiiHaa cuTyaums BO3HUKAET Takxe Mpu BbIXOAHOM CUrHane gartyuka, MeHbwem 3,5 MA npu
YCTaHOBJIEHHOM TUMNE BbIXOOHOI0O CUrHana 4...20 MA.

Mpn KOPOTKOM 3aMbIKaHUM TepMonapbl Ha MHAUKATOPEe oTobpaxaeTcsa Temnepartypa
“xonogHoro cnas”, paBHas TemnepaTtype okpyxatowero so3ayxa. lNpu obpbiBe 1M 3amMmbikaHNUn
paryuvka (MM NMHUIA CBA3KN) C YHUPULMPOBAHHBIM BbIXOAHLIM cUrHasiom Toka 0...5 MA, 0...20 MA
nnu HanpskeHus 0...1 B Ha nHoukaTope oTobpaxaeTcs 3Ha4YEeHNE HUXHEN rpaHuLLbl AMana3oHa
namepeHusa. lNocne ycTpaHeHus HeucnpaBHocTM paboTa npubopa aBTOMaATUYECKU
BOCCTaHaBNINBaeTCS.

[Opyrve Hanbonee 4acTo BO3HUKAIOLLNE HENCTPABHOCTU U CNOCOOLI UX YCTPAHEHUS
npueeneHsl B npua. 7.

B pexume PABOTA npubop ynpaBnseT BHELUHUMU UCMONHUTENbHbIMU YCTPOUCTBAMU B
COOTBETCTBUUN C 3aJaHHbIMU napameTpamu paboTel MNA-perynatopa. BusyanbHbli KOHTPOb
3a paboToli BbIXOAHOIO YCTPOMCTBA AUCKPETHOro TUna MOXeT OCYLIECTBIATLCA ONepaTopom
no ceetogmodam “K1” n “K2”, pacnonoxeHHblM Ha nepeaHei naHenn npubopa. 3acseTka
cBeToAnona CUrHanmaupyeT O nepexone COOTBETCTBYIOWEro BbIXOAHOrO yCTPOMCTBA B
cocTosiHne BKJIIOYEHO, a noracaHmne — B coctosiime OTKJTKOYEHO.
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7. TEXHWHECKOE OBCJ1Y)KUBAHUE

7.1. O6Gwme ykasaHus

TexHuyeckoe obcnyxunsaHne npnbopa NPoBOAUTCS MOCTOSHHO B NMpoLecce aKcriyaTaumm
B COOTBETCTBMM C “[MpaBunamMm akcrnayataumm 3anekTpoyCTaHOBOK NnoTpebuTenei”, Ho He pexe
04HOro pasa B LWIeCTb MECSALEB U COCTOUT B KOHTPOJE KPenneHus npnbopa, KOHTpone
3NEKTPUYECKUX COEANHEHNN, @ TaKXKe yaaneHns Nbinv 1 rpasu ¢ KNeMMHUKa npubopa.

7.2. NoBepka npubopa

7.2.1. NoBepky npubopa NpPoBOAAT TEPPUTOPMANbHbIE OpPraHbl UM BEAOMCTBEHHas
MeTpornoruyeckas cnyxba noTpebuTens, nMeloLLlas NpaBo NPOM3BOACTBA NoBepku. TpeboBaHus
K noBepke, NMOPSA0K, OCHOBHbIE 3Tanbl €e NpoBeAeHUs ONpenensioTcs MeToAMKOWN
KYB®.920.380.01 M.

7.2.2. Metoauka nosepku KYB®.920.380.01 MIN noctasnsieTcs no TpeboBaHMio 3akasyumka.

7.2.3. MexnoBepo4HbIi MHTepBan — 2 roga.

7.3. OcTuposka npubopa

7.3.1. Heo6x0anMMocCTb I0CTUPOBKM BLISIBASIETCS MOC/ie NpoBeaeHns NoBepkn npubopa
cornacHo metoauke KYB® 920.380.01 MI1.

7.3.2. Nopspok [encTBui Npu IOCTUPOBKE NPUBELEH B npus. 8.
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8. MAPKMPOBKA

MapkupoBka npubopa ocyuiectensietcs cornacHo MOCT 26828-86.

Ha npubop HaHocATCS:

- o06o03HayeHne npubopa B cooTBeTcTBUM ¢ TY 4211-002-46526536-00
(cm. Takke C. 2 — 3 HacToswero PJ);

—  KJlacC TOYHOCTY;

— HaMMeHOBaHve NPeanpusaTUs N3roToBUTENS;

—  rOA W3roTOBNEHUS;

— 00603HayYeHne HanpsXeHUs U 4acToTbl TOKA NUTAHUS;

—  cxema MoAK/oYeHus;

—  3HaK YTBEPXIEHUS Tuna cpenctsa U3MepPEHMs;

—  3Hak cooTBeTcTBUS TpebosaHusam MOCT.

9. YNAKOBKA

9.1. YnakoBka npubopa npounssoautcsa no MOCT 23170-78 B Tapy, BbIMOJHEHHYIO 13

roppupoBaHHOro KapToHa.
9.2. YnakoBka uW3Aenuin npu nepecbiike MNOo4YTOMW OCYWEeCTBASETCH COrnacHo

MOCT 23170-78.
9.3. MbapuTHble pa3mepsbl Nprubopa B ynakoeke 210x10x110 mm.
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10. XPAHEHUE

Mpnbop cnemyeT XPaHUTb B 3aKPbITbIX OTANIMBAEMbIX MOMELLEHUSIX B 3aBOACKOM
yrakoBKe NMpu CrenyloLwyx yCrioBUax:
— Temnepartypa okpyxatoulero sosayxa 0...+60 °C.
— OTHOCUTENbHas BNAXHOCTb Bo3ayxa He 6onee 95 % npu temnepatype 35 °C.
— BO34yxX NoMelwleHnsa He OOJDKEeH codepXxaTb Mbliv, MNapoB KACOT U LLI,€J'IO‘-I€VI, a
TakKXe ra3oB, BbI3blBAOLLMX KOPPO3UIO.

11. TPAHCNTOPTUPOBAHUE

11.1. Mpunbop cneayeT TPAHCNOPTUPOBATbL B yNakoBke npu Temnepartype ot -25 °C
0o +55 °C n oTHocuTenbHOM BNaxHoOCTN He 6onee 98 % npu 35 °C.

11.2. TpaHCNOPTMPOBaHME AOMYCKAETCH BCEMU BUOAMMU 3aKPLITOrO TPaHCMopTa.

11.3. TpaHcnopTMpoBaHMe aBUATPaAHCNOPTOM [0/IXKHO NMPOM3BOAUTLCH B
OTarnIMBaEMbIX FrePMETUYHBIX OTCEKaXx.
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Mpunoxenue 1

NMAPAMETPbI NTPOrPAMMUPOBAHUSA

Ta6nuua MN1.1

Koadpuumentol MUA-perynaropa u yctaBkum komnaparopa

MapameTpbl co BXoaom no koay 0107

Ta6nuua MN1.2

Ne NapameTp 3acBeyeHHble Jonyctumble 3aBoackas
n/n cBeTOANOAbI 3HavYeHus yCcTaHoBKa
1. | Ycraeka perynatopa T, T amanasoH 30.0
M3MepeHns aatyuvka
2. |MHTerpanbHas NocTosHHaA T, T, 0...9999 100.0
3. | AnddpepeHumansHan
T
NOCTOSIHHAA T, A 0...9999 20.0
4. |MNonoca
nponopumMoHanbHOCT X, % 0...9999 50.0
5. |lMepBasg ycraBka C1 amnanasoH 29.0
komnaparopa C1 M3MEPEHUS paTymka
6. |Bropas yctaska c2 [uManasoH 31.0
komnaparopa C1 n3MepeHns garymka
58

Ne 3aceevenHble | JonycTtumble | 3aBopackas
Kopn Tvna pgatyuka
n/n cBeToauoabl 3Ha4yeHusa yCTaHOBKa
1. |[TCM 100MW, = 1,426 00
TCM 50M W, = 1,426 01
TCM100MW, = 1,385 02
TCM 100MW, = 1,391 03
TCM50MW,,, = 1,385 07 01
TCN 50MW,,, = 1,391 5 08
TCM 50M W, = 1,428 ) 09
TCM 100M W, = 1,428 i 14
TCM rp. 23 s 15
TXK(L) ° 04
TXA(K) 2 05 04
YHUOUMUMPOBaHHLIN TOK 4...20 MA ) 10
YHuopunumposaHHbiin Tok 0...20 MA 11 10
YHuopunumposaHHbii Tok 0...5 MA 12
Hanpsixenue 0...1 B 13 13

59



MpoponxeHue Tabnuubl MN1.2

Ta6nuua MN1.3

MapameTpbl co BXxoaom no koay 0108

Ne 3acBeYeHHble Jonyctumble 3aBopackas
n/n Koa una patuka cseToamoabl 3HavyeHuns yCTaHOBKa
1. |3oHa He4yBCTBUTENLHOCTY X “T” n “Cc2” 0...999.9 0.0
2. |OrpaHuyeHne MakcumanbHOM “1,” n “C2” 0...100 100
BbIXOAHOV MOLHOCTH Y
3. |Tun McnoNHMTENBLHOrO YCTPOICTBA 0 - HarpeBaTenb 0
1 — oxnagutenb
4. |Tun BbIXOQHOIO YCTPOMCTBA 0 — MNyNbCHbIN (onN 0
pene)
“Tﬂ" n“C2” 1 — MMNYNbCHBIN (O15
TupucTopa)
2 — aHanorosbii (ons
LIAM)
5. |MmybuHa undpoBoro dunsTpa 0...10 04
(npn 0 n 1 dunbTp
BbIKJTIOYEH)
6. |[MonoxeHne OeCATUYHOM TOYKN “c2” 0,1,2,83 1

(Tonbko B Mmoandukaumax AT n AH)

TAN(S) 17
TNN(R) 18 7
“Tr %G1 n “C2”
THH(N) 19 20
TXK(J) 20
MapameTp CeKpeTHOCTU 00 —3anpeLeHo U3MeHsTb
BCE MapameTpsbl
01 —paspeleHo N3MeHsATb
Tonbko T, C1 n C2
“T”, “C1” 1 “C2" | 10 - paspeLeHo 1
N3MEHATLTONBKO T
11 —pas3peleHo n3MeHaTb
BCE MapameTpsbl
CoBur xapakTepuctTukn o “1,”, “C17 n “C2” -99.9...999.9 000.0
Twun norMkn ycTpomcTea 0 - BbIKJIIOYEHO
CpaBHeHus 1 — nNpsamon rucrtepesuc
“gm “C1 p “C2” 2 — obpaTHbIN rncTepesmnc 1
A 3 - lM-o6pa3Has
4 - U-ob6pa3zHas
Mepvon cnenosaHna wr w w(qn |, KON
MMnynbcos T, C T C17n"C2 0..99 4
60
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MpoponxeHnue Tabnuubl MN1.3

Ne K 3acBeyeHHble Jonyctnmble 3aBopckas
n/n OA Tnna Aatunka ceeToamnoabl 3HaYeHns yCTaHoBKa
7. |Koppekuus BbixogHOro curHana LIAM “C2” 0...999 000

8. |HwxHsa rpaHuua wkanb “X,” n “C2” -999...9999 000.0

n3mMepeHus (TONbKO B
moandukaumax AT n AH)
9. |BepxHas rpaHuua LwKasbl “C1” n “C2” -999...9999 000.0
n3mMepeHus (TONbKO B
Moandukaumax AT n AH)

MpunoxeHune 2

noaKJIIOYEHUE TEPMOMNPEOBPA30BATEJIEA CONPOTUBJNIEHNS K
NMPUBOPAM TPM10 NO ABYXNMPOBOAHOW CXEME

M 2.1. NMogkntoyeHne TepmonpeobpasoBaTens ¢ NPUBGOPOM MO ABYXNPOBOAHON cXxeme
NPON3BOANTCS B Clly4ae HEBO3MOXHOCTU UCMNONb30BAHUSA TPEXNPOBOLHON CXEMbI, HANPUMEP
npu yctaHoBke TPM10 Ha o6bekTax, 000pyAOBaHHbIX PAHEE MPOSOXEHHBIMWU ABYXMPOBOAHbLIMU
MOHTaXHbIMW Tpaccamm.
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12.2. CnepyeT NOMHUTB, 4TO NOKa3aHWs Nprbopa OyayT 3aBUCETb OT U3MEHEHWS COMPOTUBIIEHNS
NPOBOAOB JIMHUW CBA3UN “OaTtinuk — Npnbop”, NPOMCXOAALLEro NoA, BO3AENCTBMEM TEMMNEPATYPbI
OKpy>XaroLLero Bosayxa. [4ns koMneHcaumm napasmTHOro CONPOTUBAEHUST MPOBOAOB HYXXHO BbIMOMHUTL
crnenyowme Hke AeNCTBuS.

1) MNepepn Havyanom paboTbl YCTAHOBUTL NEPEMbIYKM MeXAY KOHTakTaMu 9 u 10 kneMMHumkKa
npubopa, a ABYXNPOBOAHYIO JIMHUIO NOOKMOYNTL COOTBETCTBEHHO K KOHTakTam 9 u1 11.

2) [anee noaxiioumThb K MPOTMBOMOMOXHBLIM OT NPrOopa KOHLAM JIMHMM CBSA3M “AaTymk — npnbop”
BMECTO TepmonpeobpasoBaTtenisi MarasvH COnpoTUBIEHNI C KacCoM TO4HOCTU He xyxxe 0,05 (Hanpumep,
MCP-63).

3) YcTaHOBWTL HA MarasvHe 3HayeHue, paBHOE COMPOTUBEHNIO TepMonpeo-6pa3oBaTens
npu Temnepatype 0 °C (50 nam 100 Om, B 3aBMCMMOCTKM OT TMNA Aartymka).

4) MMopatb Ha Npubop nuTaHue 1 Yepe3d 15 — 20 ¢ No nokasaHusM LMPPOBOro NHAMKaTopa
onpeaenTb BENMUMHY OTKIIOHEHUs TeMnepatypsl ot 0 OC, 8.

5) BgecTu B namsTb Npubopa 3Ha4YeHne napameTpa “CABUr XxapakTepucTnki” 8, paBHoe no
BENMYMHE MOKa3aHWsIM Nprbopa, HO B3STOE C MPOTUBOMONIOXHBIM 3HAKOM.

6) T[MpoBepuTb NPaBUILHOCTb 3aaHHOIO 3HAYEHUS, ANS HYEro HE U3BMEHNAS 3HAYEHUS
COMPOTMBIEHMS Ha Mara3uHe, NepeBecTn NPMGoP B PeXrM U3MepPeHUs TemMnepaTypbl 1 yoeantbes,
YTO NpY 3TOM ero nokasaHus pasHbl 00,2 °C.

7) OTKNO4YUTbL NUTaHUe nNpmbopa, 0TCOeAMHUTbL JINHNIO CBA3M OT MarasmnHa ConpoTUB/IEHUI
1 NOOK/MIOYNTL €ee K TepmMonpeobpa3oBaTenio

8) [locne BbINOSHEHMS yKa3aHHbIX AENCTBUIA NPUOOP roTOB K AalbHelLer paboTe.
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MpunoxexHune 3

PYYHAS HACTPOWKA NUA-PErY/ISTOPA

M 3.1. Boiitn B pexum NMPOrPAMMUWPOBAHUE (cm. pasa. 6.3).

M 3.2. BoibpaTb M YCTAaHOBUTbL B COOTBETCTBYIOLLEM NapamMeTpe npuemsemoe Ans
KOHKPETHOIro BbIXOAHOMO YCTpoKcTBa (cM. n. 3.1.3.1.) 3HaueHne nepuona cnefoBaHus UMMNybCOB.

M 3.3. YcTaHoBWTL 3HAYEHNS T, T 1 XD paBHbiMK 0. YCTAHOBUTL 3HadYeHue T, PaBHbIM
yCTaBke Perynatopa, T.e. paBHbIM TOMY, KOTOPOE B fanbHeinwem OyaeT nogaepxmsatb npubop.

Mocne nepexona B pexum perynmposanus (pexxvum PABOTA, CM. PUCYHOK) MCMONHUTENbHbIN
MexaH3Mm ByaeT BKIOUEH [10 TEX NMOP, NMoka He ByAeT AOCTUrHYTa TEMIepaTypa perynmpoBaHms (ycTaBka)
7—YCT

M 3.4. ismepuTs t — BpeMs OT MOMEHTA BKJIOHEHMS! UCTONHUTESNLHOMO MexaHu3ma (Harpesarens
W1 OXJIaMTens) 4O MOMEHTa N3MEHEHNS TeMnepaTypbl Ha 1 rpaayc.

I13.5. Nocne BbIKNIOHEHNS NCMOHUTENBHOMO MexaHn3Mma (Touka 1) HeKoTopoe Bpemsi Temneparypa
Oy[eT N3MeHsATLCS Mo MHepuun. OnpeaennTb MakCUMasibHOE OTKIIOHEHME TeMMEePaTypbl OT YCTaBKM
TyCT -h.

M 3.6. Mocne Toro kak, Temrneparypa BHOBb CTaHET HMXe YCTaBkn T, (To4ka 2) yCTaHOBUTbL
3HaYeHne Xp = 2h (ctagus Il Ha pucyHke). Y6eauTech, YTO NPu AaHHOM 3HaYeHun Xp HE NpouCXoauT
HOCTVXeHWs ycTaBku T,... B NPOTUBHOM Ciyyae yBenmysTe 3HaueHne Xp.

M 3.7. Ecnv npun 3Ha4YeHnmn Xp = 2h pasHMua Mexay YCTaHOBMBLLENCS TEMMEPATYPOI N YCTaBKON

Tyer > h crvkom Benvka, To 3HaueHve Xp crnenyet yMeHbLUUTb.
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M 3.8. YcTaHoBWTL 3HaYeHune T, = 3t . Y6eamThbea, YTO NPy AAHHOM 3HAYEHUN T, HE BOZHMKAIOT
KonebaHus TemnepaTypbl BOKPYr ycTaBku (ctagus I Ha pucyHke).
M 3.9. ina ymeHblueHUs konebaHuii yBenynTb 3Ha4eHmne 1, AN yBean4eHns CKopocTu
BbIXO[la Ha YCTaBKy — YMEHbLIUTb T,
M 3.10. NMonyyeHHOe B MpeablAyWEM MyHKTE 3HaYeHne T, pasaennTb Ha 5 1 3anncatb
pesynbTar B napametp T.

T,°C 4

3navenne X, 3nauenue T,
CJIULLKOM Mano C/INLLIKOM Mano

T T, =0
X.=2h

t,=3t,, 7,=0
X, =2h

Ty Tny Xo=0
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Mpunoxexue 4 MpunoxeHune 5

KOGd)d)VILWIeHTbI I'IVIJJ,-perymrropa ANna HeKOTOpPbIX 00beKToB ACKN3bl KOPMYCOB NPUBOPA C TABAPUTHBIMU U
NMPUCOEANHUTEJIbHbIMU PASMEPAMU

Mopaepxneaemas
Tun obbekTa TemenpaTypa T, T, XP yronok

MydenbHasa neyb .
CHON-3.5.3,5.3.5/3,5-11M 350 °C 1100 | 100 | 40.0 PO
(35x35x35 cm)* 1
MydenbHas neuyb ©
CHON-3,5.3,5.3,5/3,5-M4M 1100 °C 400 50 40.0 p
(35x35x35 cm)* 3
MydenbHas nevb 3
CHON-1,6.2,5.1/11-U1M 500 °C 140 6 130.0 v -
(16x25x10 cm)* &
MydenbHas neuyb
CHOJ1-3,5.5,3,5/5-11 300 °C 1100 80 50.0
(35x50x35 cm)* -
TepmonnactasTomat AE-3132

1-51 30Ha PEryMPOBAHMS! 200 °C 550 50 250 Puc. N 5.1. NMpn6op HaCTEHHOro KpenjaeHus

2-9 30Ha peryaMpoBaHns 209 °C 400 15 25.0

3-51 30Ha perynmpoBaHus 220 °C 1050 20 40.0 ?%v:gg::::;noxeume—mo@e
*rabapuTHble pa3mepbl kameps! 2. BTynkv nogpesaTb B COOTBETCTBUM C ANAMETPOM BBOAHOIO KAGENS IMHWIA CBA3N.
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0

MpoaonxeHne npun. 5

ukcaropsl JmueBas naHenb Wura

[

w{g

Puc. N 5.2. Npu6op wuTtoBoro kpenaenusa L1
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MpoaonxeHne npun. 5

ukcatopbl NNLEBAs NaHeNb WNTa

Puc. N 5.3. Npu6op wmToBoro kpenneuusa L2
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MpoaonxeHne npun. 5 MpunoxeHune 6

CXEMbI NOAKJTIOMEHNA MPUBOPA

| MpnGop [

| 220B 50Ty [1}—o,

| 220B 50y, |[2+——o

| @:1 @ : B ) }
: CTPONCTB

| - ALkt s T

! — K2.1 6—>

! J:: — K2.2 7+ } ;g(;r;%ﬂ;:;e?womy

! L, [ k23 8L

! Aatumk |9

! Aatunk (10

! Aatumk (11 G

! NI 12

! 13

i L 14

| 15

| 16

Puc. M 6.1. NogknioyeHne TepmonpeobpasoBaTenein CONpoTUBIIEHUS
Puc. NN 5.4. I'IpVI60p ansa kpennenus Ha DIN-peiiky Mpumeyanue. Knemmbl 15 1 16 nmetotca Tonbko B Mogudmrkaummn TPM106.
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MpopomxeHue npun. 6
=il MpoaonxeHne npun. 6

| Mpu6op J||
. 220B 50y [{}——o | Mlowoo T T
| CETb | NpuGop :
| 220B 50ly, |2—— | 220B 50Mu [1|—
i |4 1 i C: K- 2 e i 2208 50y, |2
| :tm | _ @: ] _ K1 2 4 }K UCNONMHUTENBbHOMY 1 - | - | K1 1 3 ._>
v - ycTponcTay 1 | : K UCTIOMHUTENBHOM!
Q] e B [ s b
| e & ; e :::: e
| — K2.2 7—> ;;%L?;:;;e;bHOMy ! [ : K MCMONHUTENBHOMY
| | K2.2 7—>» ycTpoiictey 2
| — K2.3 8—» | Ly ] K2.3 8 —»
I
| AkpaH 9| _ | ’ +U, G »>
I
Aatunk (10 ' Oatunk 1 Oﬁ‘
|
i Datunk 11_‘_:> ! Yia Batunk (11— =
: N 12 ! 12
| 5 | | -
I I * U, 14 »>
| 14 i U248 |5
. I — +24B 16
| 16 l_ ________________________________ 1

p ne.2 n Puc. M 6.3. MoagkniouyeHne JaTyNKOB C aHANIOrOBbIM CUrHAJIOM
uc. .2. NoaknioyeHne TepMo3JIeKTPUIECKUX 0...20 MA, 0...5 MA, 4...20 MA, 0...1B

TepmMmonpeoOpasoBaTenei (Tepmonap)
Mpumeyanue. Knemmbl 151 16 umetotcs Tonbko B Mogndukaumm TPM106.
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MpoaonxeHne npun. 6 MpoaonxeHne npun. 6

| = ______._
' Mpu6Gop I | I
1 Mpubop !
|
i 220B 50I'y, |1 —OCETI: ! 220B 50y 1 _OCETb
: 2208 50y | 2/—o | 220B50ry |2 o
| . E:; 2—>}¢a‘wA | 1 K1 3
| > . 1 LlArI _ K1.2 4 » +U,
! : > K2.1 5— l R,
| e k22 T6|—>1 o=eE ' RE 5 .y
| k K3 |7 : _ K2.1 6>
i , K3:2 3 } daza C ! | > K2.2 7—> :|~ ;C"'fp'l’}l’:;ge”"”°”y
| Oatunk 9 | » K2.3 8 —»
! Oatumk 10 I Oatuumk 1 9
| Datank 11 i Oatumk 1 10
| | Datumk 1 1
| gl :: ! N 12
! 14 ! 13
! -24B 15 | 14
! +248B 16 | L 248 15
. ! 1 +24 B 16
T
Puc . 6.4. NogkniouyeHne TPM 10X-X.C3, ucnonb3yemMoro ans ynpaejaeHUs R et
Tpexda3Hoii Harpy3koi (cm. pasa. 3.1.6.) Puc. N 6.5. NoaknioyeHne Harpysku K aHanoroeomy Bbeixogy TPM10
Mpumeyanue. Knemmsl 151 16 nmetoTcs T011bKO B MoandUkaLmn TPM10B. Mpumeyanune. Knemmbl 15 1 16 nmetoTcs Tonbko B Moaudukaumm TPM10B.
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MpoaonxeHne npun. 6 MpoaonxeHne npun. 6

RH -
+ [~  ABaruuk ' = ] -C'*Un + [|N| Aartumk E N o | @
oz e i Coblre= | [EEf[Ef ¢
. = i ! ||
+ = 0| Aatunk E BY1 § - + - w| Daruuk : i
N |
! l s
' ! o
L ]
+ 1
~-— +27B ! + T T T T T T T T T TSI T T T T T T T T T T T T T
~—®| -27B ! - +27B 1 o
;o BY2 = ~—Jo| -278 | a
cern®—| [ 2298 507 E L ! o]
' — ! Bl
o—|~[2208 50ru] ! Lo o—] «|220B 50ry ! L5
CETe, [-|220B50ru| | Lo

Puc. N 6.6. Cxema nopgknioyeHus npméopa B DIN-peeuyHom kopnyce ¢ LIAMN
Puc. M 6.7. Cxema noaknioyeHus npubopa B DIN-peeyHom kopnyce

C Knw4yeBbiMmu yCTpOﬁCTBaMM
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MpunoxexHune 7

CNMUCOK BO3MOXHbIX HEUCMTPABHOCTEN U
CNoCOBbl UX YCTPAHEHUSA

2

3

MposiBneHne

Bo3amoxxHas npuynHa

Cnocob yctpaHeHus

1

2

3

Ha nHpukatope B
pexume PABOTA npu
NOAK/IIOYEHHOM [aTyMKe
oTobpaxatTcs
npouyepkun (“----")

HewncnpaBHOCTb gaTtyunka

3ameHa gartyunka

O6pbIB U KOPOTKOE 3aMbl-
KaHue NMHUM CBA3KU “aaTynk-
npubop”

YcTpaHeHne npuymHbl
HENCnpPaBHOCTU

HeBepHO NpovsBeneHo noa-
K/IOYEHne No 2-X NPOBOAHOMN
cxeme coeamHeHus npubopa c
0aT4NKOM (TONbKO Ana
TPM10X-X.TC.X)

YCTaHOBUTb NEpPEMbIHKY MEXAY
knemmamm 9-10

HeBepHoe nogxnoyeHve gart-
yuka K npmubopy

MpoBepuTb NO PYKOBOACTBY MO
aKcnyataumm cxemy noako-
yeHus npubopa 1 AaTYNKOB

MpuurHa He BbisIBNEHa COMJIacHO
npeabIayLLyM MyHKTam

JocTtaBuTb B PEMOHT

HeBepHbI Kog TMna garynka

Mo anropunTtMy, npuseaeHHoOMy Ha

puc. 20 pykoBoacTea no
akcnnyatauum (P3), ycTaHOBUTL
KO[, COOTBETCTBYIOLLMM
MCMNONb3yeMOoMy AaTHuky

3HayeHne TemnepaTypbl B
pexume PABOTA Ha UH-
OMKaTope He COOTBET-
CTBYET peasnbHOm

HeBepHbIn kog, TMna
naryuka

Mo anroputmy, NpMBEAEHHOMY Ha
puc. 20 P3, yctaHoBUTb KOA,
COOTBETCTBYIOLLMIA
MCMNOJIb3yEMOMY OaT4MKy

BeepneHo HeBepHOe 3HavyeHue
napameTtpa “cOBur xapakre-
pucTukn.

Mo anroputmy, NpMBegeHHOMY Ha
puc. 20 P3, yCTaHOBUTb 3HAYEHUE
napameTpa, Tpebyemoe B Baiiem
cnyyae.
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Ecnn Koppekumns He HyXHa,
yctaHosutb 000.0

MpuynHa He BbiAB/IEHA cornac-
HO NpeabIayLLMM NMyHKTaMm

JocTtaBuTb B PEMOHT

Mcnonb3yeTcs 2-x npoBogHas
cxema coeauHeHus npubopa ¢
[AaT4YMKoOM (TONbKO A4S
TPM10X-X.TC.X)

Bocnonb3oBaTbCs pekoMeHaa-
unamun npun.2 P9

[encTene anekTpoMarHMTHbIX
nomex

OKpaHMpoBaTb IMHUIO CBA3U
naTtymka ¢ Nnpubopom, aKpaH
3a3eMINTb B OOAHOW TOYKe

Mpu Harpese Temnepa-
Typa yMeHbLLAeTCs 1 npu
OXJIXAEHWN YBENNYN-
BaeTcs

HeBepHoe coeanHeHmne
npubopa c Tepmonapom

MN3MeHUTb NOASIPHOCTL MOAKIIO-
4yeHus TepMonapsbl

B cnyyae, ecnm HeMcCNpaBHOCTb
He ycTpaHeHa Mo npeabiayLwmm
nyHKTam

JocTtaBuTb B PEMOHT

lMpuynHa He BbIBNIEHa cornac-
HO npeablioyumnm nyHKTam

JocTaBuTb B PEMOHT

Ha nnankaTtope npu Hanm
4K TOKOBOIO CUrHana
oTobpaxaloTcs Hyn
(TONbKO ONg
TPM10X-X.AT.X)

HeBepHoe nopgknoyeHne pat-
ynka K npmbopy

YTo4HNTL B PO cxemy noaknio-
YeHns gatyuka

He paGoTtaeT nepsoe
BbIXOAHOE YCTPOWCTBO

HeBepHbIi TN NCNONHUTENb-
HOro yCTpOMCTBa

Mo anroputmy, NpMBEAEHHOMY Ha
puc. 21 PD, ycTtaHOBUTb KOA,
COOTBETCTBYIOLLNA TUNY
YCTPOWCTBA (HarpeeaTenb um
XONOJUNBbHUK)

HeBepHO 3a/aH TUM BbIXOOHOMO
curHana

Mo anroputmy, NpMBegeHHOMY Ha
puc. 21 P93, ycTaHOBUTBL KOA,
COOTBETCTBYIOLLMIA BbIXOOHOMY
yCTpoKrcTBY Npubopa
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anI‘-IVIHa He BbigBJ/1IeHa cornac-

HO NpeaplayLMM MyHKTam

JlocTaBuTb B PEMOHT

2

3

He paboTaeT BbIxoaHOe
YCTPOMCTBO KOMnaparopa
(anekTpomMarHnuTHoEe pene)

HeBepHbIN TMN NOrmMkn
BbIXOOHOIO yCTPOMCTBa

Mo anroputmy, NpuBeAeHHOMY Ha
puc. 20 P3, ycTaHOBUTbL KOA,
COOTBETCTBYOLLUNIA TUMY JIOFUKN
KomMnapartopa

B cnyyae, ecnm HeMcCNpaBHOCTb
He ycTpaHeHa Mo npeabiayLwmm
NyHKTaMm

JocTtaBuTb B PEMOHT

HuxHaa rpaHuua cpabatbl-
BaHWSA KoMnapaTopa (ycTtaBka
C1) 3agaHa 6osblue BepxHel
rpaHuubl cpabaTbiBaHUs

(yctaBku C2)

Mo anroputmy, NpMBEOEHHOMY Ha
puc. 19 P3, ycTaHOBUTb
Tpebyemoe 3Ha4YeHne HUXHEro
nopora cpabaTtbiBaHus. danee
nepenTn Haxatmem kHoku MPOI
K criefylolemy napameTpy
(roput ceetoamop “C2”) n
YCTaHOBUTb 3HAYEHNE BEPXHErO
nopora. O6a3aTefibHO
cobniopainTte ycnosue C1 < C2
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He npoucxoguT TOYHOro
noaaepxaHus Temnepa-
Typbl (HEAOTrPEB UNKN
neperpes)

BBeneHo HeonpaeaaHo
60nbLIOE 3HAYEHME 30HbI
HevyBcTBUTENBHOCTM MUN-
perynaTtopa

Mo anroputmy, NpMBEAEHHOMY Ha
puc. 21 P3, ycTaHOBUTb
napamMeTp “3oHa
HEeYYBCTBUTENIBHOCTU” Ha Tpeby-
€MOM YPOBHE (PEKOMEHA0BAHHOE
3HavyeHue ot 0 go 1 °C)

YcTaHOBNEHbI HEBEPHbIE 3HA-
yeHua koadpoduumneHtos MNA-
perynartopa

Bocnonb30BaTbCH PEXUMOM
ABTOHACTPOWKA unu peko-
MeHOauMaMun npua. 3

lMpuynHa He BbisSiBNEeHa Co-
rMmacHoO npeabliaywmmM nyHKTam.

O6paTtnTbCcs B CEPBUC-CNYXOY
MO OBEH 3a koHcynbTaumen,
T. (095) 174-82-82
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HeBO3MOXHO N3MEHUTL
napameTpbl NporpamMmmMmm-
poBaHus

BbicTaBneHa 3awuTa oT usme-
HEHMS YCTaBOK (nNapameTp
cekpeTHocTn 00)

Mo anroputmy, NpMBEAEHHOMY Ha
puc. 20 P, ycTaHOBUTb HYXHOE
3HayeHne napamMeTpa
CEKPETHOCTU

MpuyrHa He BbisiIBNEHA CO-
rMacHO NPeabIayLLUM MyHKTaMm

JocTtaBuTb B PEMOHT
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MpunoxeHue 8
IOCTUPOBKA NMPUBOPA

M 8.1. OOwme ykasaHus

1. KOcTupoBka [onxHa NpPon3BOAUTLCS TONBKO KBANMOUUMPOBAHHBIMK CreLManncTamm
METPOJIOrMYECKUX CNyX0 Mpu yBEINYEHUN MOrPELLUHOCTU M3MEPEHUST BXOAHbIX NapamMeTpoB
CBEPX YCTAHOBNEHHbIX 3HAYEHUIA.

Mepen OCTUPOBKOM HEo6X0AUMO MPOBEPUTbL 3aJaHHOE 3HavyeHue napameTpa’cosura

XapakTepucTukn” 1 yctaHoButb ero paeBHbiM 0,0. MepeBectn npubop B
pexum "PABOTA". ]

M 8.2. OcTnposka npnéopoe moaudukauumn TPM10

TPM10X-X.TC.X.

M 8.2.1. MNogxnounTb KO BXOA4y nNpubopa BMECTO fatynka mMarasviH
conpoTusnennin Tuna MCP-63 nnm nogo6HbIli eMy C KNacCoOM TOYHOCTU He /
xyxe 0,05 no TpexnpoBoaHoi nMHum (prc. M18.1). ConpoTrBneHns NpoBOAOB (4:'-0
B JIMHUM JOSKHbI ObITh PaBHbI APYT OPYTY U KaXA0e He A0SIKHO NpeBbILLaTh R=
BeNndnHbl 15 OM. YCTaHOBUTbL Ha Mara3uHe conpoTtueneHmii R =50 Om npu @
ncnonb3oBaHun gatymkoB TCM50 unm TCIM50 mnn R =100 Om - npn @

9 (10|11

_.
1)
1)
@]
<

o
)
(@)

g

ncnonb3oBaHum gatymkos TCM100 nnn TCI1100.

M 8.2.2. MNMopatb nuTaHne Ha npmbop. Yepes 15...20 ¢ nponssecTn MC
I0OCTUPOBKY Npubopa, AN H4ero BbINONHUTbL OEACTBUS B MOpsake 1
nocnenoBaTesibHOCTU, yKa3aHHbIX Ha puc. I 8.2. PUC. N 8.1

© ©
© O

P-63
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M 8.2.3. MpoBepuTb pe3ynbTaT ICTUPOBKU. YOeauTbCsl, YTO 3Ha4YeHue Temnepartypsbl,

Puc. N 8.2

cooTBeTcTBYylowWwee conpoTtmeaeHmtio 50 nnn 100 Om (B 3aBMCUMMOCTU OT TuMa AaTyvka), PaBHO § E% © =

0,0°C. MNpegen ponyctMMol abcontoTHoM norpewwHocTn +0,2 °C. :[ g % s v § = ! % g !

i 22 | ¥ i

n 8.3. CTUPOBKA NMPUBEOPOB MOANDUKALIUA TPM10X-X.TM1 X, ¢ % :@ i 2 é § | qéf i

TPM10X-X.TN2.X, TPM10X-X.TNAMN.X Q i 5 i% iﬂs e é :E %% :

M 8.3.1. MogkniounTb K BXOAY Npubopa BMECTO TEPMOMapbl NOTEHLMOMETP MOCTOSIHHOIO 2EE | % ins 8 T § § |

Toka MM-63 nnu opyron NCTOYHUK HanpsixeHus ¢ knaccom TodHocTn 0,05, cobnogas NoNsSPHOCTb § % § e >0 8 i 526 i

(punc. N 8.3). YcTaHOBUTL BbIXOOQHOM CUIrHaN Ha noteHumMomMeTpe pasHbiM 40,29 mB nnun 15,00 mB a8 lz ¢ N o j& ¢ I l> ® = i

B 3aBMCMMOCTV OT MCMOML3YEeMOi TepMonapsl (CM. TabauLy HUxe). -— i ® O 00| — i ® 03| i | (W i

M 8.3.2. Mopatb nuTaHne Ha npubop. Yepes 15...20 ¢ NnpomsBecTn OCTUPOBKY Npubopa, g = - A Ll‘| Go ! l:‘| %o |5 ! :~ 51 |

BbINOJIHMB AENCTBUS B NOPSAKE M MOCNEA0BaTENBHOCTU, YKa3aHHbIX Ha puc. M 8.4. 32 ‘. i == |50 =N| l_:_ s0 |ES | > L_l =

M 8.3.3. MpaBUNLHOCTL NPOBEAEHUS OCTU-POBKU MPOBEPSIETCs B pexnume PABOTA ¢ 3 E_’ |~|-| ” ':g o | F.l o i My i

Sc LS i Il i ™ i

Mcnonbayemas Koa Tvina aardmka BenununHa BXOAHOrO 3HayeHune o l::| i I::| ¢0 i Cl:: e0 : ! ':l ! i

Tepmonapa HanpsxeHus, mB Temneparypsl, °C ! -0 ! o) ! !

TXK(L) 04 40,29 500+0,2 i i i i

TXA(K) 05 40,29 975+1 ' i i i
THAN(S) 17 15,00 1452+1
TAMN(R) 18 15,00 1372+1
THH(N) 19 40,29 1105+1
TXK(J) 20 40,29 7191
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OTKJIIOYEHHOW cxemom KOMMeHcaumm gdsom .
nn-63 TPM10 g g0
TemnepaTypbl CBOOOAHbLIX KOHLLOB TEPMOMapbl. ; g s s 5 og5¢g
o ¥ X I
Bxon B 3TOT pexum MPOU3BOAUTCS MO Koay N 10 Q s §m =8 g 2:0
— (5}
noctyna 0100 (cm. puc. M 8.4). /7< O sgop g : s §57%
52229 a8 58a%
©
40,29 mMB 5088 GEog
BHUMAHME! MNpu BbinonHeHun paboT S +0 11 c ¢ |olfs g ]o |33a®
non.8.3.2un. 8.3.4 BbixogHoe HanpsxeHue M- (15,00 mB) == ._3 80 — i@ _© 80 ._o |
63 [OKHO OCTaBaTbCs HEN3MEHHbIM. == LN '::' .t |
M 8.3.4. Y6eanTbCs, 4TO 3HadeHne Q -'_'—’ O Tl | L |
< -t | o
TemnepaTtypbl Ha UMGPOBOM MHAMKATOpPE Puc. N 8.3 = = =0 (' =
COOTBETCTBYET 3HA4YeHuIo BXOLHOTO '::l b b |‘3 €0 ! =
-
HanpsbkeHns (cMm. Tabnuuy). -e -e
M 8.3.5. CHATb nuTaHMe ¢ npubopa. OTKIIOYUTL OT BXOL4A CUrHan NoTeHuuomeTpa u P —_— s ®
NOAK/OYNTE BMECTO HEro KOHLbI MCMOSIb3yeMOol TepMonapsl, pabounin cnaii KoTopoin NOMeLLeH g bEols =3¢ T o>
~ o o 5 X
B COCYZ C BOOHO-NeasHoln cmecblo (Temnepatypa 0 °C). '{; E s §<«> sg x o 2 g 2 § z3
18.3.6. MopaTtb nuTaHue Ha npubop. Mocne nporpesa npudopa (NnpumepHo Yepes 20 MUH 2 g Z 5 °§’ f, @ o ;[ 2 z 338
nocsne noaaqn NUTaHust) NMPON3BECTU IOCTUPOBKY CXEMbl KOMMEHcaumm TemnepaTtypbl CBOGOA- g E © g% oo fora o §3E
o ' Fo— =
HbIX KOHL,OB TepMonapsbl, BbIMOMAHUB AEACTBMSA B MOPSAKE U B NOCNEA0BATENbHOCTM, YKa3aHHOW TEEC IS S so ,‘;’ . g o 8 a : S
o -
Ha puc. 1 8.5. = = |5 =
apuc. 8.5 Sc - Lﬁuo ':-|uo
M 8.3.7. MNpoBepuTb pe3ynbTaT ICTUPOBKU. YOEAUTbCS, YTO 3HavyeHue TemnepaTypbl oI - 'JJ % S a0 = |
- o - T X X
paboyero cnas NOAKI/IOYEHHOW K npubopy Tepmonapsl, pasHo 0 °C. MNpepen ponyctumon Q [} E_’ -|-'_’ __' so '-J ‘o |
abconioTHoi +0,1 °C. 2c = . ) o
0 r: Ay o ~=|5° | |
- -0 --' °
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§§ oo . < sgg s n s8.4. IOCT!lPOBKA nNPUBOPOB KanuGparop TPM10
53 2 8o s g 285E s o MOAUDUKALUN TPM10X-X.AT. X TOKOB
§8cE °§’| s I |z 2 i I x5 M 8.4.1. MoakniounTs K BxOAy npubopa Bmecto |M321 +
3 E oy gg e38 | | 5 % w5 | Ig naTtymka kannépatop Tokos M321, cobnoaas NoNSPHOCTb | = 20,00 MA 10
>Fco "| < g o | z ¢ o 2= © =Z (puc. N 8.6). NMogaTtb NTaHWe Ha NPUBOP 1 YCTAaHOBUTL HA (5,00 MA) @
-=| |eope|~ oo T ~ - Ca 0 kanuépaTope BbIXOAHON ToK 20 MA unu 5 MA, - 11
=] [[VEe | L2 I gy . | LJES % COOTBETCTBYIOLIMI MaKGUMabHOMY BbIXOAHOMY TOKY UC-
0 -~ 20 ||| y=u[20 —P S P | - _’r: i i1 6 Ka.
- — || ﬁi > I_J ) | ) Wn | gy C nonb3yemoro ¢ aTon mogudukaumern npubopa gaTdvka
= [ (:'-' S0 | r'.' ) | ':l‘l | t-l l::| 3 M 8.4.2. NopaTb nuTaHue Ha npmnbop. Yepes 15...20
':.I [ m S0 | c o It = s C NPOM3BECTYU I0CTUPOBKY NPUGOPa, AN Yero BbIMOMHUTL Puc. N 8.6
[ ! —=l-e ! ! g DEeNCTBUS B NMOPsSiAKe M NOCefoBaTeNbHOCTH, yKa3aHHbIX
Isaom | ' TSooowm ' s Ha puc. I 8.2.
gor = s < I | é‘& 9: g « 8 | 5 M 8.4.3. NpoBepuTb peaynbTaT CTUPOBKN. YOeauTbCs, YTO 3HaYeHne BbIXOOHOro curHana
é E ; 3 5: s § : : ] § é % : g : ¥ [aTtymka Ha umMdppoBOM MHOMKATOPE COOTBETCTBYIOT 3HAYEHUIO napameTtpa "BepxHas rpaHuua
z %gggl X g | | é 5 §g -2 | 3 LIKanbl M3MepeHus”, ¢ fonyckom 0,2 %.
© > o
fevgpl =2 ! | 585858 ! §_ N 8.5. IOCTUPOBKA MPUEOPOB MOANDUKALINIA TPM10X-X.AH.X.
-— : :-5 8o 8 : : ] ﬁJ : c M 8.5.1. Mopkniountb K BXOA4Y Nprubopa BMECTO AaTunka kannbpatop HanpskeHuii M320,
~— O ES | | ' = | cobnopas nonsipHocTb (puc. M 8.7). Nopate NnuTaHmMe Ha NpMbop 1 YyCTaHOBUTL Ha kanubpartope
s L ‘:| | BbIXOAHOE HanpsbkeHue 1,00 B.
< I D. g0 | i | 18.5.2. NMopaTb nuTaHmne Ha npubop. Yepes 15...20 c nponsBecTu I0CTUPOBKY Nprnbopa, ons
Cﬁ [ ! o | I _:| | 4Yero BbIMOMIHUTL OENCTBUSA B NOPSAKE U NOCNeoBaTeNlbHOCTU, ykasaHHbIX Ha puc. 1 8.2.
= [ n-' ° I | | M 8.5.3. NpoBepuTb pedynbTaT CTUPOBKU: YOeanTbCs, YTO 3HAYEHWE BbIXOOHOrO curHana
[ I | |
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patynmka Ha uM@PpPOBOM MHAMKATOPE COOTBETCTBYET
3HavyeHMio napameTpa "BepxHAs rpaHuua WwKanbl

na3mepenuns”, ¢ gonyckom 0,2 %.
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Kanu6partop

JINCT PETUCTPALUU UBSMEHEHUIA

" TPM10
Hanps>XeHnn
n320 +
10
U=1,00B @
- 11
Puc. N 8.7

Ne nameHe- Homepa nuctos (CTp.) Bcero nuctos Hata Mopnucob
HUA U3MEH. 3aMEHeH. HOBbIX | @aHHYNMp. (cTp.) BHeceHusa
1 2 3 4 5 6 7 8
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