YCTPOWCTBO MHOIOKAHAJIbHOW
CUFHANN3ALMU YMC3.YMC4

PYKOBOZACTBO 10 3KCIIJTYATALINN



B cBA3n ¢ noctosiHHoW paboToin no cosep-
LLIEHCTBOBAHWNIO N34ennd, NoBbILAoLEn ero
HagEXHOCTb, B KOHCTPYKLMIO N CXEMY MOTYT
OblTb BHECEHbl He3Ha4YUTENbHblE W3MEHe-
HUA, HE OTPaXXEHHbIE B HACTOALLEM M3[aHNN

HacTosuwlee pykoBoACTBO NO 3KCMfyaTtauun npegHasHavyeHo ana n3yveHus
YCTPOWCTB MHOrokaHanbHon curHanusauymm YMC3, YMC4 (B panbHelwem —
YCTPOWCTBO) N COAEPKUT Heobxoaummbli OObEM CBEAEHWIA U WUNNKOCTPaUni,
AOCTaTOYHbIA ANS MX NpaBUSIbHOM 3KCnnyaTaumn (MCNosib30BaHUSA, TPaHCNop-
TUPOBAHMNA, XPaAHEHNS, TEXHNYECKOTO OBCNYXMBaHUS).

[MepBoe BKMOYEHME YCTPOWCTBA CNEeayeT NPOM3BOAUTL TOMbKO Mocne
TLaTenbHOro 0O3HAKOMMNEHNA CO BCEMU pa3sgenamm HacTosLero pykoBoaCcTea.

Mpn 3akase ycTpoWcTBa CrnefyeT ykasbiBaTb €ro HasBaHue, YCNoBHOE
o603HaveHne HCX, gnanasoH U3MepeHuin, KNnnMmaTnieckoe MCMNOfHEHNE, KO-
NN4YecTBo.

Mpumep obo3HAUYEHNA YCTPONCTB Npu 3akase:

«YCTPOWCTBO MHOrokaHanbHou curHanusayun YMC3A10 1 wr.».

1 ONUCAHUE U PABOTA

1.1 Ha3HauyeHue

YCTpONCTBO nNpegHasHayeHo:

— AN U3MEPEHMA W curHanmsauum COCTOAHWSA TemnepaTtypbl oObekTa,
obpbiBa M KOPOTKOro 3amblkaHua TepmonpeobpasoBaTensa COnNpoTUBNEHUS
(B panbHenwem - TC);

— ANS yuKnunyeckoro npeobpasoBaHns akTuBHOro conpotueneHna TC B
MOCTOSAHHbIN TOK.

YCTpOMCTBO MOXET OblTb UCNOMb30BaHO B METaNNypruieckon, aHepre-
Tn4yeckon, rasofobbiBaroLLen U APYrnX oTpacnax NPOMbILLNIEHHOCTU ANS LMK-
NINYECKOro KOHTPONA TeMnepaTypbl NOALUMMNHUKOB BO34YyX04YBOK, TypboreHe-
paTopoB, KOMNPECCOPOB, LWAapOoBbIX MENbHUL,, NPOKATHbLIX CTAHOB U T.M.

Yctponcteo paboTtaeT B Komnnekte ¢ TC, NOAKMIOYEHHbIMU NO YEeTbIPEX-
NPOBOAHON NMMHMK cBA3N. CONPOTUBIIEHNE KaXXL0oro nposoja nuHumn ceasm TC
C YCTpOWCTBaMn HE AOMKHO npeBbiwaTth 15 Q.

YCTPONCTBO MMEET BOCEMb 3a4aTyMKoB, cornacHo Tabnuue 1, obecneyu-
BalOLLNX BO3MOXHOCTb NMaBHOIO U3MEHEHNS BENMMYNHBLI CUrHanu3sauum (B anb-
HelLeM — yCTaBKKW) B Npejenax gnanasoHa N3meHeHnsa BXOLHOro curHana.

Harpy3souyHoe conpoTusneHne (ConpoTUBNEHNE U3MEPUTENbHLIX NpndopoB
N NUHUKM CBA3KN), NPU KOTOPOM YCTaHaBMMBAaKOTCA Npeaenbl U3MEHEHNS BbIXOA-
HOro CUrHamna NnocTosAHHOro Toka ot 0 Ao 5 mA pormxHo 6biTb He Bonee 2000 Q.
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YCTPONCTBO MMEET PefielHbIA BbIXOA, KOMMYTUPYIOLWWIA HanpsXXeHue a0
220 V npn ToKe A0 1 A N BbIXOAHbIE CUrHasIbl TUMA «OTKPbITbIA KOJIJIEKTOP»
019 BblAauyn HOMepa onpalnBaemMoro kKaHana B ABOWYHOM KOAE KOMMYTU-
pyemoe HanpsbhkeHue ot 0 go naoc 15V npu Toke go 100 mA.

YcTpoiicTBa No yCTOMYMBOCTM K KNMMATMUYECKMM BO34ENCTBUAM COOTBET-
cTBYOT ¥YXJ/1 4.2 no NOCT 15150-69, Ho ana paboTbl Npu Temnepartype oT 5
0o 50 °C n oTHocuTenbHoM BnaxHocTn 80 % npu 35 °C n 6051€e HU3KUX TEM-
nepartypax, 6e3 koHAeHcauuu Bnarw.

1.2 XapakTepucTuku
1.2.1 Kapra 3akasa ycTpoicTsa npvsegeHa B tabnuue 1
Tabnuua 1

ymMC

1 Tun curHanusaumm

3 Mano, Hopma, MHOro

4 ABapuiiHo-npeaynpeanTesibHas

2 HCX nogpepxusaemMoro curHana
50M

100M
50

100

A

B

Cc

D

3 MNpegensbl namepenwuii “C

1 Ot - 50 go 150

2 Ot 0 go 200

3 Ot 0 go 800 (Tonbko ana 50 n 10001)
4 Hanvnune nosepku LICM
0 Be3 nosepku

1

C noBepkolii

1.2.2 [vana3oHbl U3MEHEHUs BXOAHbIX CUTHA/IOB NpUBEAEHbI B Tabnumue

1.2.3 Tlpepenbl AOMyCcKaeMoii OCHOBHON MPUBEAEHHON MOrpeLIHocTy, B
NPOLeHTax OT HOPMMUPYIOLLEro 3HAYEHMS, PaBHbI:

- M3MepeHus 1 NpeobpasoBaHms +0,5;

- CUrHanmsauum + 0,6.

3a Hopmupyollee 3HaYeHue MPUHUMAalOT Pas3HOCTb BEPXHEro N HWXKHEro
npeaenos namepeHuii,® C.

1.2.4 3oHa BO3Bpara YCTPOMWCTB MO CUrHa/M3auunm He npesbllaeT ab-
CO/MIOTHOrO 3HauYeHus npegena AoMyckaemonM OCHOBHOWM MOrpeLwHoCTn Cur-
Ha/mM3aunu.

1.2.5 Tlpenenbl M3MEHEHMS BbIXOAHOrO CUrHasia MNOCTOSIHHOTO TOKa YCT-
poiictBa oT 0 o 5 TA.
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NHpopmaTnBHBIM napameTpoM BbIXOA4HOrO curHarna ABnseTcs ero cpega-
Hee 3HayeHue 3a Bpems He meHee 100 ms.

1.2.6 T[lynbcauma BbIXOAHOrO CMrHana He npesbiaeT 25 mV.

1.2.7 YCTpPONCTBO POPMUPYET BbIXOAHbIE CUrHarbI:

— 06 obpbiBE N KOPOTKOM 3amMblkaHun TC;

— O HOMEpEe NOAKMIOYEHHOro KaHarna B 4BOMYHOM KOAE;

— MAJIO (M), HOPMA (H), MHOI'O (MH) ans kaxkgown rpynnbl U3 YeTbl-
pex kaHanos yctponcTtea YMC 3 no tabnuue 1;

— MPEAYMNPEXOEHWE (M) n ABAPUA (A) yctpoiictea YMC 4.

1.2.8 Ycrpoicteo obecneunmBaeT Ha NULEBON NaHeNM CBETOBYO UHAMUKA-
Luto:

— pesynbTata u3MepeHus:

oT muHyc 50 go 150; ot 0 go 199,9 °C (gna guanasoHoB namepeHus ot 0
A0 200 °C); ot 0 po 800 °C;

— Homepa KoHTponupyemoro TC;

— Tpexno3nynoHHon curHanusaumn MANO (M), HOPMA (H), MHOIO
(MH) gnsa kaxgon rpynnbl U3 yeTbipex kaHanos YMC 3; npegynpepntenbHon
NMPEOYMNPEXOEHWE (1) n aBapninHon ABAPUA (A) curHanusaunn YMC 4;

— KOPOTKOro 3amblkaHusa unu obpeisa TC.

1.2.9 YCTpPOUCTBO MMEET pexum paboTbl «HENpepbIBHO» (aBTOMAaTU-
yeckuin), obecnevnsarownini kKommyTtaumo TC HE3aBUCUMO OT COCTOSAHUSA CUr-
Hanusayum npu 3anoMmMHaHUN aBapUNHbIX CUTYaUUn B KaXKA0W rpynne m3 4ye-
Tbipex kaHanos no tabnuue 1.

1.2.10 YcTtponctso obecneumBaeT BO3MOXHOCTb MpeKpalleHns KOMMYy-
Tayumn TC Ha niobom KaHane onepaTopom.

1.2.11 Ywucno nogknovaemblix TC oT 1 go 16. B ycTponctee npeaycmoT-
peHa BO3MOXHOCTb U3MEHEHNA Yncna nogkniovaemolx TC ot 1 go 16.

1.2.12 Lunkn KoHTponsa (Bpema onpoca wectHaguatn TC): MuHUManb-
Hoe Bpems — He Bonee 16 s; MakcumanbHOe BpeMs — He MeHee 60 s.

1.2.13 bBbICTpOaENCTBNE YCTPOWCTBA No npeobpasoBaHuto (Bpems yc-
TaHOBMNEHNA BbIXOAHOrO curHana) He npesbiwaet 0,1 s, BuiIcTpogencTBME yCT-
POUCTB NO CUrHanusaymn He npesbiaeT 1 s.

1.2.14 K3onaums anekTpudeckmx uenen ycTponcTts OTHOCUTENBHO KOpMy-
ca n mexay coboii B HOpMaribHbIX YCIOBUSAX BblAepXUBaeT B TeveHne 1 min
AENCTBUE NCNbITATENBHOIO HaMPSXKEHNUST NEPEMEHHOIO TOKa NPaKTUYECKN CUHY-
conganbHoin hopmbl yactoTon 50 Hz, ykasaHHoe B Tabnuue 3.

1.2.15 J3neKTpunyeckoe cConpoTUBNEHNE N30NALMN MEXAY OTAENbHbIMU
3NEKTPUYECKUMUN LENAMN N ITUMU LENAMN, N KOPNYCOM B HOPMasibHbIX YCro-
BUAX 1 npu temnepatype (50 + 3) °C 1 OTHOCMTENBLHOW BrIAXHOCTU He Gonee
65% A0mMKHO ObITb HE MEHEE 3HaYeHWI, yKkasaHHbIX B Tabnuue 3.

1.2.16 [lpegensl gonyckaemon AOMNOMHUTENbHOW NOrPELHOCTN YyCTPOn-
CcTBa MPN N3MEHEHUUN Hanps>KEHWA NUTaHUA CUMNOBOW LEnuW YCTPOWCTBa Ha
noc 10 % n muHyc 15 % OT HOMMHaNbLHOrO 3HAYEHUs1 He NPEBbLILWAKT NosIo-
BUHbI abCOMNIOTHOrO 3Ha4YeHnsa npegena AonyckaemMonW OCHOBHOW MOrpeLuHo-
cTu.



2.407.002 PO 6

Tabnuya 3
Ycnbi- MurumarnbHoe donyc-
mumoe conpomuerie-
mamerib-
lposepsiembie uenu HoOe€ Ha- Hue usonsyuu, M«
npsxe- npu Hop- | npu mewm-
yue. \/ | ManbHbix | nepamype
’ yCI108USsIX 50 °C
Cunosas uenb - Kopnyc 850 40 10
CurHanbHag uenb - Kopnyc 850 40 10
NameputenbHasa uenb - Kopnyc 250 40 10
CurHanbHag uenb - cunosas Lenb 850 40 10
NameputenbHasa uensb - cunosasa Uenb 850 100 20
CurHanbHas uenb — 850 100 20
n3mMepuTenbHaa uenb

1.2.17 Tllpepensl gonyckaemMon AONONHUTENBHON MOrpPeLUHOCTN YCTPOon-
CTBa Npu U3MEHEHUN TemnepaTypbl oKpyxawLlero sosgyxa ot (20 + 2) °C go
nobon Temnepatypbl B npegenax ot 5 o 50 °C Ha kaxable 10 °C He npeBbI-
LLIAKT NOMOBMHbI abCOMOTHOrO 3HaYeHWs npegena AonyckaemMon OCHOBHOW
MOrpeLLHOCTMN.

1.2.18 [lpegensl gonyckaemon AOMNOMHUTENbHOW NOrPELHOCTM yCTPOn-
cTBa NpWM BO3LEWUCTBMM BHELUHEro MarHUTHOro Mofa  HanpsAXKeHHOCTbHO
400 A/m He npeBbIaloT abConTHOrO 3HaA4YEHNA npeaena gonyckaeMon oc-
HOBHOW NOrpPeLUHOCTM.

1.2.19 [lpegensl gonyckaemon AOMNOMAHUTENbHOW NOrPEeLHOCT yCTPOn-
CTBa, BbI3BaHHOIW BO3AENCTBNEM NOMEXM OBLLEro BUAA, HanpsXXeHne KOTOPOM
paBHO NPOU3BEAEHNIO HOPMUPYIOLLEro 3Ha4YeHnsa () Ha MakcumanbHoe 3Ha-
YeHne nameputenoHoro Toka (1,5 mA), He npeBbIWAaOT NOMOBUHBI abCconoT-
HOro 3Ha4YeHna npegena 4onyckaemMon OCHOBHOW NOrPeLLHOCTH.

1.2.20 YCTPOWCTBO BblAEp)KMBAET KOPOTKOE 3aMblkaHne n obpbiB nobo-
ro nposoga nuHum ceasm ¢ TC B TeueHne 15 min.

1.2.21 J3neKkTpu4eckoe nuTaHue yCTpoMUCTBa OCYLLECTBNAETCA NepemMeH-
HbIM OgHOa3HbIM TOKOM C HanpsxkeHunem 220 V npu OTKNOHEHUN OT MUHYC 15
fo nntoc 10 % n vyactoton 50 Hz npn OTKNOHEHUM OT MUHYC 2 0 nmoc 2 %.
MoTpebnsemasa mowHOCTL He 6onee 20 V-A.

1.2.22 TlabapuTHble N YyCTAHOBOYHbIE pas3Mepbl COOTBETCTBYIOT 3Ha4e-
HUAM, YKa3aHHbIM B NPUIIOXeHUN A.

1.2.23 Macca He bonee 6,5 kg.

1.2.24 CpepHaga HapaboTka Ha oTka3 He meHee 25000 h.

1.2.25 CpepHun cpok cnyxdbl He meHee 10 ner.

1.3 CocTaB uspenus

B cocTaB nspennsa BxoaaT:

- YCTPOWCTBO;

- KOMMJEKT 3anacHbIX YacTen 1 NpMHaanexXHoOCTeu;
- aKcnnyaTaunoHHbIE AOKYMEHTHI.
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1.4 YcTpoucrteo u pabota

1.4.1. lpuHyun delicmeusi ycmpolicmea

CTpyKTypHaa cxema YCTponctBa (PUCYHOK 1) COCTOUT U3 CreayroLux
OYHKLMOHANbHbIX Y3/10B:

— crtabunusatop Toka CTJ;

— Krmoum Toka KJ n HanpskeHnsa KU, cocTaBnaroLwmx KOMMyTaTop;

— pacnpegenutena umnynscos PU;

— n3mepuTtenbHoro ycunutena NY;

— Bnoka AU,

— ©Bnok komnapaTopos K;

— ©Onok 3agaHua yctasok b3Y;

— Bnok nuankaumn bU;

— 6ok ynpasneHusa BY;

— ©Bnok pene BP;

— Bnok nutaHua bI.

TC B71-B16 nogKntoyeHbl K yCTPOWCTBY C NOMOLLbIo npoBogos T1, T2, 11 u
12 yeTblpexnpoBogHON NUHUK cBAsn. Onpoc TC Bi ocyLecTBNAeTCa Cnegyo-
LM obpasom. NMposoga T71 Bcex TC B1-B16 nogknoyeHsbl K Bxogy 1 crabunusa-
Topa Toka. [Npoeoa T2 kaxporo TC Bi uepes kntod KJ-1 TOKOBOW rpymnmnbl KOMMY-
TaTopa NOAKIIOYEH K BXoAy 2 cTabunusaropa Toka.

Mpwn oTKpbIBaHUN Krtova KJ-1 yepes TC npoTekaeT TOK Jem, co3gaBas Ha
TC nageHue HanpsXeHus, NPonopuuoHanbHOe ero conpoTuereHunto. NMpu oT-
KpbiBaHun kntouen Kni-i n Kn2-1 noteHymansHOW rpynnbl KOMMyTaTopa NoTEH-
yuanel U7-i n U2-i nposogos 711 n 12 TC Bi nopatoTca Ha BXOAbl U3MEPUTENb-
HOro ycunutens.

Kntoun KJ-1, Kn1-i, Kn2-i kommyTaTopa ynpaBnstoT CUHXPOHHO CUrHanamm
pacnpegenutens UMMNynbcoB, coctodLlero u3 reHepatopa G mn cyetdmka CT.
[MocnepoBaTenbHOCTb UMMNYNLCOB, POpMUpPYyEMAd reHepaTopoM, NOCTynaeT Ha
BXOJ CYETYMKA C NEPEMEHHBIM KO3(PPULUMEHTOM AENEHNS, C BbIXO4a KOTOPOro
ABOWYHbIA KOA HOMepa onpawumsaemoro TC nogaerca Ha kommyTaTop, 6nok
NHAMKaLUMN N Ha BbIXOA,. 3MeHss 4acToTy MMNYNbCOB reHeparopa n koapdu-
LWEHT AEeNEHNa CYETYMKA, MOXHO MEHATb BPEMSA LMKMa onpoca M YUCno on-
pawmsaemblx TC.

BbIxogHOW cuUrHan M3mMepuTenbHOro yCunutend, HopmManu3oBaHHbIA A0
ypoBHs oT 0 go 8 V, nogaetca Ha Bxoa AL, Ha Bxoa 6noka komnapatopos K
N Ha npeobpasoBaTenb HanpskeHne-Tok U/J.

Bnok 3agaHna yctasok chopmupyet yctasku MAJIO 1 MHOIO (MPELY-
NMPEXOEHWE v ABAPUA) ana kaxgowm rpynnel kaHanos 1-4, 5-8, 9-12, 13-16

YcTaBku 3apalTca NepemMeHHbIMU pe3ncTopaMmn Ha nuueBOW CTOpPOHE
YyCTPOWCTBA NpU HaxkaTun COOTBETCTBYOLLEN KHOMKN. BennunHa ycTtaBOK KOH-
TponupyeTtcsa Ha Tabno ycTpoucTea.
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Briok komnapaTopoB, COCTOALMN U3 YETbIPEX KOMMNapaTopos, hopmMmnpyeT
BbIXOAHbIE PeENenHble curHanel U curHansl Ana 6noka nHankayumn, MHoOpMM-
pylome notpedbutena o COCToAHUK onpawmBaemoro TepmonpeobpasosaTens
(o6pbIB NN KOPOTKOE 3aMblkaHue) n o Temneparype obwvekra: MAJIO, HOP-
MA, MHOIO ana YMC3 n NMPEAYTMNPEXOEHUE, ABAPUA ana YMCA4.

Bnok AL npoussoaunT npeobpasoBaHne curHana ¢ TC (unu ¢ ycraBok)
B UndpoByto hopmMy C MHAMKaLMENK Ha BNoke nHanKaumn.

brnok uHgukaumn copmnpyeT mMHopmauuo O HOMEpe onpallnBaemMoro
TC B uncpposom Buge n nHpopmauyuio o coctoaHun TC n Temnepatype obbek-
Ta B BUAE CBETOBbIX CUrHanNoB..

Cxema anekTpudeckaa npuHUunuanbHag n nepeyeHb 3NEeMEHTOB K CXe-
Me npuBeAeHbl B NpunoxeHun B (Bknagka), cxema anekrpudeckaa coegunHe-
HUI B npunoxeHun b (Bknagka).

1.4.2 KoHcmpykyusi

YCTpPONCTBO BbIMNOMHEHO B NPSAMOYrOfibHOM Kopryce (PUCYHOK 2) 1 npea-
Ha3HayeHo AN MOHTaxa Ha wuTtax. KpenneHne ycTponCTB OCyLeCTBnaeTCA
obonmamun 7, ykpenneHHbIMM Ha Kopnyce yCTPONCTBa.

Bce y3nbl ycTponcTea pasmeLlleHbl Ha BbIABMKHOM LUAccu (PUCYHOK 3).
LLlaccu kpennTca K 3agHen CTeHke kopnyca BuHTamu. lNepepgHaa 12 n 3agHAada
9 naHenu Lwaccu Kpensartcsa K 4ByM Hanpasnawowum 10, CoOeqUHEHHbIM MeXay
coboui yronbHukamu 717.

[Monepek Waccu B nepegHen yactu ycrtaHosneHa nnata AUl 3, B 3aa-
Hen JyacTtu - nnata pene 8.

Baonb waccu pacnonoxeHsl TpU nnaTbl: nnaTta yeunutensa 6, nnata Kom-
napatopa 7, nnata nutaHna 5. O6orimbl UKCMPYIOT NnevaTHble nnaTbl.

feHMOHTaxHaa nnata 7 ¢ posetkamu Pl ocywectenaeT anekrpude-
CKYl0 CBSI3b BCEX MneyvyaTHbIX nnaTt ycTtpomnctea. Ha BHYTPEeHHEen CTOpoHe ne-
peaHen naHenun 3akpenneHa nrara UHAuKauum 2, coegunHaroLascsa ¢ nnaTon
AL npu nomowym xryTa.

3aTtem ycTaHOBIEeH TpaHcopMaTop NUTaHNA 4, KOTOPbIA COeANHAETCA C
FeHMOHTaXXHOW NfaTon nNpu nomoLyn Xxryta. BeixogHble pasbemMbl COELUHAOT-
CSA C reHMOHTaXXHOW NnaTon NPy NOMOLLM XryTa.

Ha 3agHen naHenu (PUCyHOK 4) pasMeLleHbl ABa BbIXOAHbIX pasbema 7,
3aXum «3emnay 2, gepxarenb 3 C npeaoxXpaHuTenem.

Ha nepeaHen naHenn (pMCyHOK 5) pasmeLleHbl BOCeMb KHOMOK 1. Hag Hu-
MU HaXOAATCA OCU 2 BOCbMW PE3NCTOPOB (334aTUYNKOB) 4S8 3a4aHNSA yCTaBoK.

— KHonkun umeroT criegyowmne HasHavyeHus:

— kHonka C - gna cbpacbiBaHMs namaTu aBapuiiHbix cutyaunii (o6pblis,
3aMblKaHne, BbIX0, 3a 30Hbl YCTaBOK) A8 BCEX KaHamoB;

— KHonka P - 4ns py4HOro nepekxsioyeHna Homepa kaHana,

— KHonka A/P - pns aBTOMaTN4eCKOro Unu py4HOro onpoca KaHanos;

— kHonkn ¥ (IM) n A(A) - AN 3agaHnsa HWKHEroO U BEPXHEro 3Ha4YeHus
yCTaBKu;
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— kHonkn KO n KM - ana koHTpona obpbiBa U KOPOTKOro 3amblKaHUA aat-
Jyuka (Ha kaHane 1);

— kHonka CETb - gnga BkNoYeHNs yCTPOWCTBA.

CeeToanoabl 3 CUrHaNM3nMpylT O BbIXOAE U3MEPEHHOW TemnepaTtypbl 3a
30HY YCTaBOK.

CeeToaunop 4, Haxogawminca cnpaea ot Tabno, curHanuaupyet o6 obpbl-
BE NN KOPOTKOM 3aMblKaHUN 4aTUYNKOB.

Ha tabno 5 nHanumpyetca HoMep kaHana u pesynbTaT U3MepeHnsa Temne-

paTypsbl.
1.5 YcTpoucTBO u paboTa COCTaBHbIX YacTeu

1.5.1 [lnama komnapamopoe

MpuHUuNuanbHaa anekTpuyeckaa cxema Kkomnapartopa u nepeveHb ane-
MEHTOB K HEW npuBeaeHbl B npunoxeHun [ (Bknagka).

Ha nnaTte komnapatopa (PUCYHOK 6) pasmeLleHbl crneayowme yHKLNo-
HarnbHbIE Y3Mbl:

— LWeCTHajuaTuKaHanbHbIN KOMMYyTaTOpP TOKa Ha Mmukpocxeme D1, D2;

— yYyeTblpexKkaHanbHbI KoMnapaTop Ha mukpocxeme D4;

— pewmdpaTop rpynn kaHanos D3;

— MOLWHbIEe Kno4veBble anemMeHTbl D6, D7 n npeobpasoBartenb «Hanps-
XXEHNEe-TOK» Ha Mukpocxeme DS8.

B 3aBNCMMOCTN OT COCTOAHUSA CYETYMKA KaHarnoB (Ha nnaTte ycunutens)
MPOUCXOAUT NOAKMNIOUEHNE reHepaTopa cTabunbHOro Toka Ha TeKyLMiA KaHan.

OpHoBpeMeHHO Ha Bxoabl komnapatopos W1 1 W2 nogarTtcsa Hanpsxe-
Hua yctasok M (1) n MH (A) cooTeTCTBYIOLWEN rpynnbl kKaHanos. [poncxognT
CpaBHeHWe pesynbtarta U3MepPeHMa BXOAHOW BEMUYMHbI U HaANPSXKEHUA ycTa-
BoK. [Ana YMC3 cpabatbiBaHne pene MAJIO (MHOIO) npouncxogut npu Usx
yctaBkm M (Ugx > yctaskn MH). Ana YMC4 cpabatbisaHue pene MNMPEOYIPE-
XKOEHUE nnn ABAPUA nponcxoaut npun Usx > yctasku 1 unn yctaeku A.

Komnapatopbl W3 1 W4 obecneumBaloT KOHTPOSb KOPOTKOrO 3aMblKaHNA U
obpbiBa pgatdunka. KnouesBble anemeHTbl D6, D7 obecneumBaloT KOMMYyTaLMIO
0BMOTOK BbIXOAHbIX pene.

NMpeobpasoBaTenb, cobpaHHbIi HAa MuUkpocxeme D8, obecnevnBaeT npe-
obpasoBaHne BXOLHOIO HanpsiXXeHNsi B BbIXO4HOW TOK.

B ycTtponcTtee ¢ Tpexno3snynoHHOW curHanusaumen B nnaTte Komnaparo-
POB YCTaHOBIEHbI NEPEMbIYKN «1», «2», C NpeaynpeauTenbHOn 1 aBapuinHoOn
curHanunsaumen - nepemMblvkm «3», «4».

1.5.2 [lnama ycunumernsi

MpuHUUNuanbHaa anekTpuyeckas cxema nnatbl YCUnuTensa u nepeyveHb
3MIEMEHTOB K HEW NMpuBeLEeHbI B NpunoxeHun [ (sknagka).
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Ha nnate ycunutens (PUCYHOK 7) pasMelleHbl crneayrowmne dyHKUNo-
HarbHblE Y3bl:

— LWeCTHaguaTukaHanbHbIin audpdepeHumnanbHbii KOMMYTaTOpP Hanps-
XeHna Ha mukpocxemax D1-D4;

— W3MEPUTENbHbLIN yecunuTtens Ha mukpocxemax D8, D9, D11;

— 3ajarlwumin reHepaTop UMKra onpoca kaHanos Ha Mukpocxeme D10;

— CYETYMK C NepemMeHHbIM KOI(MMDULMEHTOM AENEeHNA Ha MUKPOCXemax
D5, D7, D12.

BxogHoi curHan B BuUAE NajeHusa HanpsxXeHums OT cTaburbHOro Toka Ha
TC 4epe3s BXOAHOW KOMMYTATOP MOAAETCH Ha M3MEPUTESbHbIN YCUNUTENb U
3atem Ha Bxog, ALLIM.

Homep BbiOpaHHOro KaHana onpeaenaeTca COCTOAHMEM cdeTymka D12,
Ha KOTOPbIN MOCTynakwT UMnynbCbl ¢ reHepatopa D10 (nnu ot kHonku P Ha
nepeaHen naHenn B Py4YHOM pexume).

C nomoLybto anemeHToB D7.2, 7.3, 5.2, 5.3 n nepemMbivek 1-6 MOXHO MEHATb
KO3(hpMUMEHT AeneHnsa cyeTymnka ot 1 4o 16 B COOTBETCTBUM C Tabnuuen 4.

C nomowybto pesnctopoB R6, R7 n nepemblykn 8 BO3MOXeEH BbIOOp TMna
TC. Pesuctopbl R12-R13 1 nepemblvka 7 HEOOXOAMMbI AN NOACTPOMKM KO-
ahbnymeHTa ycunutensa B 3aBUCMMOCTM OT gmanasoHos (— 50) — (+ 150), O-
200 unnun 0-800 °C.

Tabnuuya 4
[Nepembiyku Yucno nodknodaembix TC, koaghcbuyueHm deneHust
112 |3 |4 (5|6 |7 (8|9 (1 (1 (111 (1|1
o112 (3 (4|5 |6
«1» X X X X X X X X
«2» X | X X [ X X | X X | X
«3» X | X [x |X X | X [X |X
«4» X [X | X |X [x |X |X [Xx
«5» X |[X | X |[X |X |X |X |X |X |X |X |X |X |X |X
«B» X

YcTaHaBnmBas NnepemblYki cornacHo Tabnuue 5, MOXHO NEerko nepecTpo-
UTb YCTPOIWCTBO Ha HEOOXOAMMYIO HOMUHAMNbHYIO CTaTUYECKYIO XapaKTEPUCTUKY
N Npesenbl U3MEPEHUS.

Tabnuya 5
YcnoeHoe 0603HayYeHue [Npedernbi [Nepembiyku
HCX npeobpa3sosaHusi usmepeHul, °C “7” “8” “9”
5001, 50M (— 50) — (+ 150); + + -
10011, 100M 0-200 - - +
5001 - + +
1000 0-800 - - -
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1.5.3 [Mnama aHanoz2o-yugpoeo20o npeobpazosamers

MpuHyunuanbHaa anekTpudeckaa cxema nnatbl AL v nepeyeHb ane-
MEHTOB K HEN npuBeaeHbl B npunoxeHuun E (Bknagka).

Ha nnate AUT (pucyHok 8) pasmelleHbl crnegylowme yHKUMOHAamNbHbIE
y3nbl:

— AUTT oBOMHOro nHTErpupoBaHnsa Ha mukpocxeme D4;

— npeobpasoBaTenb ABOUYHOrO koga Homepa kaHana ot 0000 go 1111
B Kog OT 1 ao 16 Ans uHAMKauuMm Ha nepegHen naHenn npubopa Ha
Mukpocxemax D1, D3;

— reHepartop nMnynbcoB (OKOSO 1 8) Ha Mukpocxeme D2.

BxogHoe HanpsxeHue ¢ BbibpaHHOro TC unn HanpsaXKeHne ycTaBku npu
HaxxaTtoi kHonke V(M) nubo A (A) Ha nepegHen naHeNU NOCTynaltT Ha BXOS4
AUTM. C nomouwpto pesnctopoB R18 n R21 HacTpamBaetca KoadhdduUneHT
npeobpasoBaHNa ANA NONyYeHUs MakcumansHoro otcyeta 199,9 unum 800 °C
B 3aBUCUMOCTM OT AManasoHa.

PesynbTaT nsmepeHns Yyepes XryT noctynaeT Ha Tabno, pacnonoXeHHoe
Ha nnate uHaukauun. NMpeobpasoBatenb koga obecneymsaeT nNosyvyeHne Ko-
Aa N1A-N4n, N10U ong nHamkauum Ha tabno Homepos KaHanos oT 1 4o 16.

"eHepaTop D2 obecneunBaeT murarowuin pexum csetogunoga (OBPLIB
nnn KOPOTKOE 3AMbIKAHWE) Ha nepegHei naHenu.

1.5.4 [NMnama uHOuKayuu

MpuHUUNuanbHaa anekTpudeckaa cxema nnaTtbl MHAUKALUUKN U NepeYveHb
3MIEMEHTOB K HEW NpuBeeHbl B npunoxeHun XK (Bknagka).

Ha nnate wuHaukauum (pUCyHOK 9) pasmelleHbl cnegyroume dOyHKUNo-
HarbHbIE Y3bl:

— Tabno Homepa kaHana Ha anemeHTax D1, H1, H2;

— Tabno pesynbTtata usmepexHna H4, H3, H5, H6;

— MHAMKaTopHble guoabl V1-V9;

— Bnok 3agaHusa yctasok R1-R8, D2.

Hewmdpatop D1 npeobpasyeT kog ¢ nnatel AU B ceMUCErmeHTHbIX
Ko Ang ynpaesneHna nHaukatopom H1 ana kaHanos ¢ 1 no 9. HaunHaa ¢ 10
KaHana, Ha nHaukatope H2 BbicBeunBaeTcs yudpa «1» 1 ganee nHamuupy-
toTcAa kaHanbl ¢ 10 no 16.

Ha nHamkatopbl H3-H6 noctynaet cemmucermeHTHbIX ko4 ¢ nnatbl AL —
NHANUMpyeTca pesynbTat namepeHunsa. MIHgukatopHole ceetogmnogbl V1- V9
NHAMLUNPYIOT COCTOSAHUA COOTBETCTBYIOLLUX perne.

Pesuctopbl R1-R4, R5-R8 cnyxat ana 3agaHna yctasok MHOIMO n MA-
NNO (no gBa Ha Kaxayto rpynny n3 4 kaHanos).

[BounyHbI kog ¢ nnaTbl AL o6ecneunBaeT ¢ nomoLbio kommyTaTtopa D2
NOAKMNIOYEHNE Napbl YCTABOK HA BXO4 KomnapaTopa (Ha nraTte KommyTaropa).
Mpn HaxxaTnm kHonok V (IM) nnbo A (A) COOTBETCTBYIOLLEE HanpsXXeHne nocTy-
naet Ha Bxog AL (BMeCTO BXO4HOro curHamna) u npoucxoguT ero namepeHme
C nocneayLmm NHANLMPOBaHNEM Ha nepeaHen naHenn npudopa.
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Jlerko MOXHO nNepecTpouTb YCTPOUCTBO UHAMKAUMW HA HYXHbIA npegen
namepeHns. YcraHaesnueasa nepemMbluky (a-6) un pesncrop R20, nonyvyaem npe-
aen namepenusa 0-200 °C, ybupasa nepembluky U pe3ncTop, nonyvyaem npegen
0-800 °C.

1.5.5 [lnama pene

MpuHUuNuanbHaa anekTpuyeckas cxema nnartbl pene u nepedeHb ane-
MEHTOB K HEN npueefeHbl B npunoxeHun . BHewHun Bng nnatel pene AaH
Ha pucyHke 10.

Pene K1-K8 cpabatbiBaloT, eCnu curHan BbIXOAWUT 3a 30HY yCTaBoOK (Mo
Kaxkpon rpynne us 4 kaHano). Pene camobrnokupytotca u ana copoca Heob-
XOAMMO HaxaTtb KHonky C Ha nepegHein naHenn. B HOpmanbHOM COCTOSHWUU
Ha BbixogHoW pasbem uaet curHan HOPMA (YMCS3) u npu cpabaTtbiBaHUM
pene MAJNIO (MHOIO) Ha Bbixoge cHumaeTca curHan HOPMA u noaensaeTca
MAJTO (MHOT O).

Ansa yctponctes YMC4 npu npesbiweHnn yctaskn MNPEOYMNPEXOEHUE
(ABAPWUA) Ha Bbixoge nogaensaetca curHan MNPEAYIMNPEXOEHUNE (ABAPUA).

Pene K9 n K10 cpabaTbiBatoT npu obpbiBe U KOPOTKOM 3amblikaHumn TC.

B ycTponcrtese ¢ npeaynpegutensHoOn U aBapunHOW CUrHanusauuen yc-
TaHOBMEHblI HA NraTte pene nepemMbidkn «1», «2», «3», «4» B YyCTPOWUCTBE C
TPEXNO3NLMOHHON CUrHanM3aunen oHn OTCYTCTBYIHOT.

1.5.6 [llnama numaHusi

MpuHUUNuanbHaa anekTpuyeckas cxema nnatbl NUTAHUA W NepeyeHb
3MIEMEHTOB K HEW npuBeeHbl B npunoxenun K.

MnaTta nutaHusa (pucyHok 11) obecnevnsaeT cTabunnsayunio HanpsXKeEHW
+5V, +15V, -15V, +9V, +6 nn.V.

Ctabunusartop + 5V cobpaH Ha anemeHTax V1-V4, C1 C4, D1; + 15V -
Ha anemeHTax V5-V8, C2, C5, R2, R4,D2; - 15V - Ha anemeHTax V9-V12, C3,
C6, R3, R5, D3.

NCTOYHUK ANna nonyvyeHnsa Hanps»keHun yctaBok + 9 V BbINOSHEH Ha ane-
mMeHTax R1, VI3.

MnaBarownn nctoyHuk + 6 V nn. cobpaH Ha anemeHTax V14-V17, C7,
C9, R11, R12, ctabunutpoHax V23-V25 1 npefHasHadeH gna KomneHcauum
nageHna HanpsxxeHns Ha gatyuke npu temnepatype 0 °C.

NCTOUYHUK HecTabunnsanpoBaHHOro HanpsxkeHuss cobpaH Ha anemeHTax
V18-V21, C8 u npeaHasHa4vyeH ANa NUTaHUs CUMOBbLIX pene.

"eHepaTop TOoKa (D5) npepHasHayeH Ang nuTaHus CTaburbHbIM TOKOM
NoAaKmntoYeHHbIX TC.

onemeHTbl R13, R14 n nepemMblykn «1» N «2» npeaHasHadeHbl AN KOM-
neHcauunn HenuHenHoctn TC 500 n 100r1.

YcTaHaBnuBas nepemMbidkn «1» 1 «2» cornacHo tabnuue 6, MOXHO Nerko
NepecTponTb YCTPOMUCTBO Ha HEOOXOAUMYK HOMWHANbHYK CTaTUYeCKyl Xa-
PaKTEPUCTHUKY.
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Ta6bnuya 6
YcrogHoe 0603Ha4YeHue [epembiyku
HCX npeobpa3osaHusi «1» «2»
500 ,100M (W100=1,3910) [(= 50) — (+ 150); 0 — 200 °C + —
0—-800°C — +
50M, 100M (W100=1,4280) |[(— 50) — (+ 150); 0 — 200 °C - -

1.6 MapkupoBka

1.6.1 Ha tabnunyke, ykpenneHHon Ha Kopnyce yCTPONCTBa HAHECEHO:

— TOBapPHbIN 3HaK NPEANPUATUA-N3TOTOBUTENS;
— YCNOBHOE 0603HaYeHNE YCTPOIACTBA;

— ycnoBHoe 0603HauYeHne NCNOSTHEHUA (A NA TPOMUYECKOro NCNOSTHEHUS);
— NOPSAAKOBLIA HOMEpP YCTpOWCTBa MO CUCTEME HyMmepauuu 3aBoja-

N3roTOBUTENS;
— HanpsKeHne 1 4yactoTa ToKa NUTaHUS;
— noTtpebnaemas MOLHOCTb;
— TOpA, BbINyCKa,;

— 0603HaYeHne 3Haka yTBepXKAeHUS TUNa CPeacTB U3MEPEHWN;

— Hagnucb «CaenaHo B Poccuny.

1.6.2 Ha Tabnuuke, yKpenneHHON Ha NULEBON CTOPOHE YCTPOWCTB, Bbl-

MNOJTHEHDbI cneayrloujne 3Hakn n Haanncu:

— ycnoBHoe obo3HauyeHne HCX npeobpasosaHusg TC;

— o603HauYeHne nNpeaenoB N3MepPeHuil.

1.6.3 Ha TpaHcnopTHon Tape B cootBeTcTBUM € [OCT 14192-96 gomnmk-
Hbl BbITb HAHECEHbI MaHMNyNAUMOHHbIE 3HakKKW, o3Havawwme «Xpynkoe. Oc-

TOPOXKHO», «Bepx».

1.6.4 Cnocobbl HaHeceHns mapkupoBku - nobble, obecneymsarome Co-
XPaHHOCTb N YETKOCTb N300paXkeHNa B TEYEHME BCEro Cpoka Cry»Obl yCTPONCTBA.
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1.7 YnakoBka

YcTpoiicTBa COOTBETCTBYHOT BapuaHTy 3awuTtbl B3-0, BapuaHT BHYTpPEH-
Hen ynakoskun BY-5no TOCT 9.014-78.

Kaxxgoe yCTPOMCTBO ynakoBaHO B KAPTOHHYIO KOPOOKY, MOMELLEHO B Ye-
XOIl N3 MONUaTUNEHOBOW nneHkn. Kopobkm ¢ yCcTpomncTBamu MOMELLEHbI B
AWKK, OOUTBIA N3HYTPU BOAOHENPOHMLAEMbIM MaTtepuanom, KOTOpbIA Npeao-
XpaHAET OT NPOHNUKHOBEHNA NbINN U BRaru.

MpnHagNeXHOCTN 1 3anacHble YacTu HaxXo4ATCA B O4HOM KOpobke ¢ yCT-
PONCTBOM.

[MacnopT, pykoBOACTBO MO 3KCnnyaTauuMum ynakoBaHbl B nanky, oOepHy-
TYIO BOAOHeNnpoHuUaemon Gymaroi, BNOXEHbI B YEXON U3 NOMNSTUNIEHOBOW
nreHkn. Nanka Haxo4uTCsa NOA KPbILLKOW ALuKa.

2 WUCMNMOJIb3OBAHUE NO HASHAYEHMUIO

2.1 O6wMue yKkasaHus

2.1.1 Tlpn nonyyeHUn ALMKOB C YCTPOUCTBaAMMW YCTAHOBUTE COXpaH-
HOCTb Tapbl.

B cnyyae ee noBpexaeHua cnefyeTt COCTaBUTb akT U obpaTuTbCsa C pek-
namaumen K TpaHCNOPTHOW OpraHn3aymu.

KapTOHHble KOPOOKM C YyCTPOWUCTBaMWN CNeAyeT BblaepkaTb npu Temnepary-
pe (20 £ 10) °C n OTHOCUTENBHOW BIIAXXHOCTW BO3gyxa (65 £ 15) % He meHee
24 h.

[Mpn pacnakoske HEOOXOAMMO NPOBEPUTH KOMMIEKTHOCTb B COOTBETCTBUM
C yNnakoBOYHbIM JIUCTOM.

PekomeHgyeTca coxpaHuTb NacnopT, TaK Kak OH ABMSETCA IOPULNYECKUM
AOKYMEHTOM, Mpu NpeabaBneHnn peknamaynin npesnpuaTuio-n3roToBUTENHO.

2.2 YkazaHue mep 6e30nacHOCTH

Yctpoictea pomkHbl cooTBeTtcTBoBaTb OCT 12.2007.0-75 n «[pasu-
nam ycTpoucTsa anekTpoyctaHoBok» (MYJ).

[Mpn ncnbiTaHMAX KM 3KCnnyaTaumm yCTponcTs cobnogaTb «lpaBuna Tex-
HUYECKON 3KCNnyaTaumm aneKkTpoyCcTaHOBOK notpebutenen» n «lpasuna Tex-
HUKM ©6e30MacHOCTN NpK 3KCNyaTaunm anNeKTpoycTaHOBOK NoTpedbuteneiny.

PeMOHTHbIE paboTbl, NOAKMIOYEHNE PA3HEMOB U 3aMEHY 3NTEMEHTOB YCT-
pONCTBa NPOBOAUTL NPU OTKITHOYEHHOM UCTOYHMKE NUTAHMUA.

He akcnnyatupoBaTb YCTPOWCTBA CO CHATbIMU 3ALUTHBIMU LUMTKAMU W
KpblLLKaMy, 3akpbiBalOWMMM TOKOBEAYLUME YacTW, Haxoaawmecs nog Hanps-
XKEHneM.

Mpun paboTe yCTPOWCTBO 3a3eMNATD.

YcTpoictBa MOXeET obcnyxupaTb MepcoHan, UMerLwWwnin keanupukauym-
OHHYIO Tpynny no TexHuke 6e30nacHOCTU Npu 3KCcnnyaTaunumn dneKTpoycTaHo-
BOK He Huxe |l
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2.3 TlNopsgokK ycTaHOBKM

2.3.1 YcTaHOBUTb YCTPOUCTBO B XOPOLUO OCBELLEHHOM MOMELLEHUN C
YACTBIM CYXMM BO3AYXOM W He3HaduTenbHbIMWU konebaHuaMu TemnepaTypbl.
TemnepaTtypa OKpyaroLlero sosgyxa npu paboTe yCTPOWCTB He AOSMKHA npe-
BblLLATb 3HA4YEHUN, YKasaHHbIX B nogpasgene 1.1.

HegonycTumo Hanuune B BO3AyXe NpUMecer aMmmnaka, CepHUCTbIX U Apy-
MMX arpecCcuBHbIX rasoB, MOPTALMX AeTann YCTPOWCTB U 3arpAa3HAOLLMX ero.

Hegonyctumbl BuGpauums, Tpacka n yaapbl, BINSOLWmMe Ha paboTy yCTPOUCTBA.

He pekomeHayeTca pacnonaratb ycTponcTsa BONM3M MOLLHbIX NCTOYHK-
KOB 3I€KTPOMarHNTHbIX nonen. Ecnn HeT BO3MOXHOCTUN yaanuTb YCTPOWCTBO
OT WCTOYHUKOB 3MNEKTPOMAarHWTHbIX Noren, To Heobxoanmo npeaycMoTpeTb
3KpaHMpPOBKY yCTponcTBa kabenen BHELLHNX COEANHEHNIA.

Mpn cunbHBIX NOMexax NUTaHue YCTPOWCTBaA NojasaTb Yepes pasgenu-
TenbHbIA TpaHCOpPMaTOpP MOLLYHOCTLIO HE MeHee 100 V-A.

2.3.2 [ns MOHTaxa YCTPOWCTB Ha LuTax CHATb 060My 1 (CM. PUCYHOK 2),
BCTaBWUTb YCTPOWCTBO B BbIpe3 wuta 155x115 mm po ynopa, Hagetb obonmy
Ha KOpnyc 1 3aTAHYTb KPENEXHblE€ BUHTHI.

3asemMrneHne yCTPOWCTB OCYLLECTBIISETCA NPUCOEAUHEHUEM K 3aXnmy
«3EMJTA» meaHoro npoBoaa ceveHneM He MeHee 2,5 mm?.

Cxema anekTpuyeckasa BHELLHMX NOAKITIOYEHMI faHa B NpunoxeHun J1.

Kaxablii n3 wectHaguatv TC nogkniounTb NO YETLIPEXNPOBOAHON NMNHNN
CBAA3N C COMPOTUBIIEHNMEM Kaxporo nposoga He Gonee 15 Q. lNMoagroHka co-
NPOTUBNEHUIA NNHUN CBA3KM yCcTponcTBa ¢ TC He TpebyeTcs.

2.4 ToprortoBkKa K pabote

Mepen BKMOYEHMEM YCTPOWCTBA NPOBEPUTL NPaBUNBHOCTb MOAKIHOYeE-
HUA BHELUHUX 3NEKTPUYECKUX Lienein, COOTBETCTBNE TUNA NOAKIOYEHHbIX TC
00603HaYEeHN0 HOMUHANBLHOW CTaTUYECKON XapakTepucTukn npeobpasoBaHus
Ha YCTPOWCTBE W HanpsXXeHUo nutaHud; npu atom kHonka CETb Ha nepea-
Hen naHenu ycTponcTea AoMmkHa ObITb BbIKNIOYEHA.

BkntouuTb ycTponcteo, Haxae kHonky CETb Ha nuuesoi naHenu; npu
3TOM AOSTKHO BKMIOYNTHCA Tabno, Ha KOTOPOM BbICBEYMBAETCA HOMEpP onpa-
LLIMBAEMOro KaHana n pesynbTaT U3MepeHus.

YCTaHOBUTb 3HAYEHNs YCTaBOK, NOCreAoBaTENbHO BbIMNOMHAS cneayowme
JEencTBuA:

— HaxaTb KHonky A/P Ans OCTaHOBKWM LMKMa Onpoca Ha HYXXHOW rpynne
KaHanoB B COOTBETCTBMY C Tabnuuen 1;

— Haxatb kHonky V(M) nnn A (A);

— BpaLleHnemM ocn COOTBETCTBYHOLLEro pesuncropa, yCTaHOBUTb NO N3me-
putenbHomMmy Tabno Heobxoaumoe 3HauyeHue yctasku MAJTO (MPEOYTMPEXX-
OEHWE) unn MHOTIO (ABAPUA);

— BEPHYTb KHonKy A/P B ncxogHoe NonoXeHue.

[na KOHTpoONna uenen curHanusaumum ocTaHOBWUTb LMKIT onpoca Ha nep-
BOM kaHane. Haxmute kHonky KO (unn KM), npn aToMm J0MmKeH Nepnoandecku
BKMOYATBLCA N BbIKMOYATLCS NpaBblil CBETOANOS.
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[Ana paboTbl yCTpONCTBaA C MeHbLUMM KonudectBoM TC nepep BKMOYe-
HMeM ycTporcTBa HeobXoAMMO nepenaaTb NePEMbIHKA Ha NnaTe yeunutens B
COOTBETCTBUN C Tabnuuen 4.

Mpn ncnonb3oBaHUK YNUCNa KaHanoB N3 rpynnbl MeEHee YeTbipex Heobxo-
ANMO Ha He3ajeNCTBOBaHHbIE KaHanbl NOAKMOUYMTL umutatop TC ¢ akBuBa-
NEHTHbIM COMPOTUBNEHNEM NS UCKNIOYEHNA cpabaTbiBaHUs cUrHanmsayuu.

C npeanpuaTns-n3roToBUTENs YCTPOWCTBO BbINYCKAETCA C pacnasHHbIMM
nepemMbldKamMmn Ha LWeCTHaaLaTb KaHanos.

3 METOAbI U CPEACTBA NOBEPKU

Hactoawuin pasgen yctaHaBnuBaeT METOAbl U cpeacTBa NepBUYHON U
nepnoamnyeckmx NoBepoOK yCcTponcTea

Mpn npoBepke AOMKHbI NPUMEHATLCA METOAbLI U CPEACTBA, YKaszaHHbIe B
HacToaLeM pasgene.

MexXnoBepoUYHbIN NHTEpPBAN COCTaBNAET OAWH roj.

3.1 Onepauum noBepku

Mpn npoBeaeHMM MOBEPKN AOMKHbI OblTb BbINOMHEHbLI Onepauuun, yka-
3aHHble B Tabnuue 8.

Tabnuya 8
HaumeHosaHue onepayuu Homep
rMyHKmMa
1 BHELWHUN ocmoTp 3.5.1
2 [NpoBepka PyHKLNOHNPOBAHNA CBETOBOWN UHAMKALNW, CUTHANN- 353
3aumm n kommytayum TC o
3 [NpoBepka METPOSIOrNYECKNX XapaKTEPUCTUK
3.1 OnpeaeneHne OCHOBHOW NOrPEeLLHOCTMU:
- U3MEpPEHNS; | 356
- npeobpasoBaHus;
- curHanunsauum;
3.2 OnpegeneHne 30HbI BO3BpaTa 3.5.6.7
4 [NpoBepka nynbcaynmn BbIXOLHOrO curHana 3.5.7
5 OnpegeneHne conpoTUBNEHNA M30NALUN 352
6 OcbopmneHne pesynbTaTos NOBEPKU 3.6

3.2 CpencrBa NOBEPKHM

3.2.1 T[pu npoBeneHN NOBEPKN AOMKHbI ObITb MPUMEHEHLI CpeacTBa
NOBEPKMN C Xapakrepuctukamm, o6o3HavyeHHbIMN B Tabnuye 9.
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Ta6bnuya 9
HaumeHosa- | OcHoeHbIe xapakmepucmuku, Heobxodumele F;eKOMe'j'
Hue 0nisi nosepku ycmpodcme yeMmbil
murn
MeraommeTp | HoMuHanbHoe pabovee HanpsxkeHue 100 un 4101
500 V; ocHOBHas NOrpeLuHocTb £ 2.5 %, npe-
aenbl namepenuin ot 0 go 100 MQ
MarasuH co- Knacc TouHocTmn 0,02, MCP-60M
NPOTUBIEHNS
Lincpposon [vnanasoH 0-10 V, npnBegeHHas NOrpeLlHocTb 111413
BONbTMETP He 6onee 0,05 %
BapomeTp [nana3oH namepeHus gasneHna 80-110 kPac | BAMM-1
norpeLHocTb0 He Gonee + 2 kKPa nnm M-110
BonbTmeTp AdunanasoH 0-300 V ¢ norpeLwuHocTbo He bonee 359/1
+1,0%
Ocuunnorpady | MUHMManbHbIR KOSPPUUNEHT OTKNOHEHNSA HE C1-68
BbiLLe 10 mV Ha aenexHue
NHpnkaTopsbl Hanpumep, ommeTp unn namnbl C 4OMNYCTUMOMN
3aMblKaHNs MOLLHOCTbIO He Bonee 220 V-A; UCTOYHNK Nn-
KOHTaKTOB pene | TaHna AN namn

3.2.2 W3mepuTenbHasa uUenb, BKNKOYas MarasuH COMNPOTUBEHUA U LNg-
POBOI BONLTMETP, NPU NOMOLLN KOTOPOW NOBEPAIOT YCTPOWCTBO, AOMKHa obec-
neynBaTb NOrpPeLHOCTb M3mMepeHns He Bonee 1/3 An, rae An - npegen aonyc-
kaemoro abCOmnTHOrO 3Ha4YeHWsi OCHOBHOW MOrpeLHOCTM MOBEPSEMOro YCT-
pONCTBA.

3.2.3 Bce cpeactea nsmepeHUn AOMKHbI MMETb AEWCTBYHOLNE [OKY-
MeHTbl 00 X NoBEepKe Unu atrectayuu.

3.2.4 [JonyckaeTcsa NPUMEHATb Apyrne BHOBb paspaboTaHHble Unn Ha-
xoadwmeca B NMPUMEHEHUN CpeacTBa MOBEPKW, Mpollejlume MeTponorunye-
CKYI0 aTTecTayuo B opraHax rocypapCTBEHHON METPONOrnyeckon cnyxobl u
YyAOBNETBOPAKOLUME NO TOYHOCTM TpeboBaHMAM HaCTOALMX METOANYECKUX
yKasaHum.

3.3 TpedboBaHus 6e30nacHOCTHU

Mpn npoBeaeHNN NOBEPKN AOMKHbI ObiTb cobntogeHbl «paBuna TeXHN-
YECKOW 3KcnnyaTauun 3neKTpoycTaHOBOK noTpebuTtenein» u «lpaBuna Tex-
HUKM 6e3o0nacHOCTM npu 3KCnnyaTauun 3MeEKTPOYCTAHOBOK NoTpebuteneny,
yTBEPXAEHHbIE [OCHaA30pOoM, U TpeboBaHWs, yCTaHOBNEHHbIE Ans knacca 01
FOCT 12.2.007.0-75.

3.4 YcnoBusi NOBEPKU U NOArOTOBKA K HEN

3.4.1. Tpu npoBefeHUN NOBEPKN AOMKHbI ObITb CcOBnOAEHbI Cneayto-
e ycrnosus:

— Temnepartypa okpyxatoulero sosgyxa (20 + 2) °C;

— OTHOCUTEnbHas BnaXkHOCTb Bo3gyxa oT 30 4o 80 %,
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— aTtmocdpepHoe pgasneHune ot 84 o 106,7 kPa;

— HanpspkeHne nutaHusa (220 £ 4,4) V;

— MaKCUMarnbHbIN KO3MPMPUUNEHT BbICLUNX rAPMOHUK 5 %;

— yacToTa nuTaHusa nepemeHHoro Toka (50 + 1) Hz;

— conpoTuereHune nuHum ceasm (10 +5) Q;

— conpoTueneHune Harpysku (2 + 0,001) kQ;

— BpeMS BbISEPXKKM BO BKIMIOMEHHOM COCTOAHUN AOIMKHO ObITb HE MeHee 1 h;

— OTCYTCTBUE BHELLUHUX SNEKTPUYECKNX U MarHUTHbIX nosien (Kpome 3em-
HOro), Bnuaowmux Ha paboTy yCTPONCTBA;

— OTCyTCTBME BUBpaunn, TPACKA U yaapoB, BAMSOLWNX Ha paboTy ycCT-
poncCTBa.

3.4.2 [lpn npoBepke crieayeT NPUMeEHATb cxemy npunoxeHua M cosme-
CTHO CO CXeMoW npunoxeHuns Jl.

3.5 lpoBeaeHue NoBepkKu

3.5.1 BHewHul ocmomp

[MpeacrtaBneHHOe Ha NOBEPKY YCTPOWUCTBO AOMKHO BbITb YKOMMIEKTOBA-
HO PYKOBOACTBOM MO 3KCMNsyataunm n nacnopTom.

[Mpn npoBefEHNN BHELLUHErO OCMOTpPa AOMKHO ObiTb YCTAHOBIEHO COOT-
BETCTBME YCTPOUCTBA cneaywowmm TpeboBaHUAM: AOMKHbI OTCYTCTBOBAaTb
MEXaHNYECKNE MOBPEXAEHNA HaAPYXHbIX 4YacTel, NOCTOPOHHME NpPeaMEThI
NN He3aKpenneHHble AeTann BHYTPWU YCTPOWCTBA, AOIMKHbI ObiTb HaAEXHO
3aKpenneHbl pasbemMbl ANA NOAKMIOYEHMA BHELUHUX COEANHEHUA W KNaBuLUm
BblKItouaTenen.

3.5.2 U3mepeHue IneKMpPUYECKO20 cornpomuseJsieHuss usonsyuu

N3amepeHne anekTpuyeckoro COnNpPOTUBIIEHUA W3ONAUUKN LEenen ycTpon-
cTBa NPOBOAAT MErAOMMETPOM C HOMWHASbHbIM MCMbITATENBHBIM Hanpaxe-
Huem 500 V (ans uenen ¢ ucnbiTatenbHbIM HanpsxeHnem 1500 V) n ¢ Homu-
HanbHbIM UCnbITaTenbHbIM HanpsXxeHnem 100 V (4na ocTanbHbIX Lenen).

[Mepen nNpoBepKOW COEAUHUTb MeXAy coboi KneMmbl UCMbITbIBAEMbIX
uenen n nNoakKmno4YnTb MeraoMmmeTp K uenam cornacHo tabnuuye 10. OTcuer
nokasaHuin MeraoMmmMeTpa MPOBOAAT MO UCTEYEHUMN BPEMEHU, 3a KOTOPOE ero
nokasaHusa ycTaHaBnmMBaroTCs.

YcTponcrea cumMTaroT Bbl4EpXKaBLUMMK UCNbITAaHWE, €Crin 3eKTpuyeckoe
CONPOTMBNEHNE U30MALUNKN Lenen yCTPONCTBa HE MeHbLUE 3HaYeHUn, yKasaH-
HbIX B Tabnnye 10.

Ta6bnuya 10
ConpomusernieHue
lposepsiembie uenu 3aMKHymbie KOHmMaKkmel usonayuu, MO,
HEe MeHee

Cunosas uenb — Kopnyc 41, 42 X6 — «3emna» 40
CurHanbHas uenb - kopnyc | 22-29, 32-39 X6 - «3emna» 40
N3ameputencHas uenb - 1-19, 22-41 X7 - «3emnsa» 40
Kopnyc 1-20 X6
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lpodosmxeHue mabnuybi 10

ConpomusrnieHue
lNposepsiembie yenu 3aMKHymble KOHmMaKkmal usonsauyuu, MO,
HEe MeHee
CurHanbHag uenb - cuno- | 22-29, 32-39 X6 — 40
Bas Uenb 41,42 X6
NameputenbHasa uensb - 1-19, 22-41 X7 — 41,42 X6 100
cunosas uenb 1-20 X6
NameputenbHasa uensb - 1-19, 22-41 X7 — 100
curHanoHasga uenb 22-29, 32-39 X6

3.5.3 T[lpoBepka OyHKLNOHMPOBAHNA CBETOBOW UHAMKAUWK, CUrHaNn3a-
LUum n kommyTtayum TC

3.5.3.1 [Ina npoBepKn yCTPOWCTBA NOAKIOYAOT N0 CXEME NPUIOXKEHNSA
M. KHonky CETb ycTaHaenuBatoT B NOMOXEHUE "BKNIOYEHO".

3.5.3.2 TlpoBepky COYHKUMOHMPOBaHWUS CBETOBOM WHAMKaAUUN OCYyLLEeCTB-
NATb, KOHTPONMpPYS OYyHKUMOHMpoBaHMe ceeTtogunogos n tabno KAHAJT n U3-
MEPEHWE Ha nepegHen naHenu ycTponcTtea. Nocne yctaHoBku kHonku CETb B
NnonoXxeHue "BKNoYeHo" yoeanTbes, YTo:

- Ha Tabno KAHAJ1 nocrnepoBatensHO namMeHaeTes nHdopmMauma o Homepe
onpaLluMBaemMoro kaHana;

- Ha Tabno USMEPEHWE nHanumnpyeTca pesynbtat n3sMepeHus.

[1na npoBepkn PyHKUMOHMPOBAHUA UHAMKALMKM pu PopMNpOBaHUN CUT-
Hanos 06 obpbiBE N KOPOTKOM 3aMblkaHuUn TC nocnegoBaTenibHO UMUTUPOBATL
3Tn coctoAHna TC.

Mpu nmutaymm obpeiea TC (BbikNoYaTENb S B NONTOXEHNUN «BbIKIHOYEHOY)
AOSDKEH MUraTb CBETOAMOL, NPU MMUTAUUN KOPOTKOro 3amMblkaHUA (BXOAHOW
curHan Ha marasmHe COnpOTUBEHMSA PaBeH HYNI0) ALOMKEH MUraTb CBETOANOA,.

[1na npoBepkn PyHKUMOHMPOBAHUA UHAMKALMKA pu PopMNpoBaHMA CUT-
HanoB TPEXNO3MUMOHHON CUrHanusaunn, 3agaB 3HAYEHUA KaXXAOW U3 yCTaBoOK,
MeAIEHHO YBENNYNTL C NOMOLLbIO MarasmHa COnpoTUBNEHNA (HaXXMMAsA KHOMKY
«C» nocrne Kaxporo N3amMeHeHns) BXOAHOW CUrHan OT 3HaYeHUs, NP KOTOPOM
curHanusayna oTnycTuna, Ao 3Ha4YeHMW, Npu KOTOPbIX curHanusauyuna cpaba-
TbiBaeT. lNpun cpabaTbiBaHUN CUrHaNM3auuMn AOMKEH BKMIOYUTLCS COOTBETCT-
BYHOLLNIN CBETOLNOL,.

3.5.3.3 [llpoBepky GYHKLUMOHNPOBAHNA CUrHanM3auMm oCyLlecTBNATb,
KOHTponupysa cpabaTbiBaHWe U OTNyckaHue curHanusayum no pyHKUMOHMPO-
BaHWUIO COOTBETCTBYIOLNX MHAWNKATOPOB, MOAKMIOMEHHBLIX HA BbIXOA CUrHanb-
HbIX Lenen yCTpoucTea.

3ajaTb 3HaYeHMsa KaXk4on N3 yCTaBOK U YCTAHOBUTL C MOMOLLbIO Marasu-
Ha conpoTmBneHns (Haxkmmas KHonKy «C» nocne KaXkaoro W3MeHeHus) BXOoa-
HOW CUrHan, 3Ha4YeHne KOTOPOro HKe HanMeHbLUEro 3HayeHusa ycrtasku. [pu
3TOM CurHanusayusa AoSmKHa OTnyCTUTb (COOTBETCTBYIOLWNA WHAMKATOP Bbl-
KITHOYEH).
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3aTtem yBenunyuMTb BXOLHOW CUrHan A0 3HadeHusa Hanbonbllein us3 ycra-
BOK, NMPW 3TOM CurHanunsauymusa pomkHa cpabotartb (COOTBETCTBYHOLME UHANKA-
TOPbI BKNIOYEHbI).

3.5.3.4 Tlpwu npoepke kommyTaymm TC Heobxoanmo ybeanTbes, YTo YCT-
PONCTBO paboTaeT B peXxunme «HENPEPbLIBHO» N UMEET BO3MOXHOCTb OCTaHO-
BUTb KOMMYTaUWo Ha NOOOM KaHane.

[1na npoBepKn pexmma «HenpepbiBHO» 3agaTb yctaBky MH (A) u, name-
HAS 3Ha4YeHMe BXOAHOro curHana, pobuteca cpabaTtbiBaHNA COOTBETCTBYOLLE-
ro curHanusaropa. [pyn 3ToOM BKAOYAKTCA MHAMKATOPbI ycTaBok MH (A), name-
HeHne nHpopmauumn Ha Tabno He JOSMKHO NPEeKPaTUTLCS.

[na npoBepKn BO3IMOXHOCTM NpeKpalleHna KoMmyTauumnm Ha niobom ka-
Hane BOCCTaHOBUTb MCXOAHOE noriokeHune KHonku A/P n ybeaunTbca, YTO Ha
Tabno KAHAJ namensaetca nHcopmaymsa. 3atem, yctaHaenueas kHonky A/P B
nonoxeHne «P», ybeanTbcs, 4TO MU3MEHEHNE NHAOPMALUKN NPEKPaTUIOCH.

3.5.3.5 Tlpun nposepke Bblgayn Homepa NOAKMYEHHOro TC NPOKOHTPOMK-
poBaTb COCTOSIHNE NOAKIMOMEHHBIX NHAMKATOPOB Ha BbIXO4E HOMEpPa KaHaroB.

YCTPOWMCTBO NpU 3TOM AOMKHO HAaXOAMUTLCSH B PEXNME KHENPEPbLIBHOY.

3.5.6 OnpedeneHue 0CHOBHOU NMo2pewHOCMU U3MepPeHUsl, CU2Hau-
3ayuu u npeobpa3zoeaHust

3.5.6.1 [Ina onpeneneHns OCHOBHOW MOrPeLHOCTN YCTPONCTBO MOAKITHO-
YNTb MO cxeme npunoxeHusa M.

3.5.6.2 OCHOBHYIO MOrpeLLUHOCTb U3MEpPeHUs N npeobpasoBaHna onpe-
AENUTb Ha O4HOM KaHamne W3 KaXAoW rpynnbl HA TPeX 3HaAYEeHUAX BXOAHOro
CUrHana, BKNYasa HWKHUIA N UCKMOYaa BEPXHUN npeaeribl N3MEHEHUA BXOS-
Horo curHana. Htepsan mexay Tpems 3Ha4YeHUsMU BXOLHOro curHana He
AormkeH npeebiwatb 30 % oT gnanasoHa N3MEHEHUA BXO4HOro curHana.

KommyTaymsa Ha Hy>KHOM KaHare OCTaHaBfMBaeTCAa HaxaTnem KHonkun A/P.

3.5.6.3 OCHOBHYIO NOrpeLHOCTb CUrHanusauuu OnpenenuTb Ha Tpex
3HaveHusx sxogHoro curHana (npumepHo 20, 50, 80 % oT gnanasoHa nsme-
HEHWN BXOAHOrO CMrHana) Ha O4HOM KaHare B Kaxgow rpynne.

3.5.6.4 [Ina Kaxporo KOHTPOSIMPYEMOro 3Ha4YeHUsi BXOAHOro curHana
paccyuTaTb 3Ha4YeHne BbIXOAHOro curHana A, B Mmunnnamnepax, no popmyne:

\

OHOM_TO
A:JA- X ,
O -7 (1)
K 0

rae Tyuu Ty - BEPXHUIA N HWXKHUIA Npeaenbl aunanasoHa namepenui, °C;

THOM - HOMWHanNbHOE 3Ha4YeHWe WU3MepSemMoil BeNUYMHbI, COOTBETCT-
BylOLLlee noeBepsaemMoin oTmeTke Tabno, °C;

JB - BepxHee 3Ha4YeHne BbIXo4HOro Toka (5 mA).
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3.5.6.5 lpu onpeaeneHnn OCHOBHOW NOrPELUHOCTUN n3MepeHnsa (npeob-
pasoBaHuA) nocneaoBaTenibHO yCTaHaBnNMBaTh C MOMOLLBO Mepbl CONpOTUB-
neHns 3HadveHns BxogHoro curHana no NOCT 6651-2009, cooTBeTCTBYIOLMNE
nosepsaemMbiM OTMETKam Tabrio, U1 NPOBECTU OTCYET WU3MEPEHHbLIX 3HAYEHUN
(BbIXO4HOMO TOKA).

OCHOBHYIO abCONIOTHYO NOrPELLUHOCTb U3MepeHnsa (npeobpasosaHuna) no
KaXkAon KOHTPONMpyemMmomn oTMeTKe A4, B rpagycax Llenbcua (mA), paccuutartb
no coopmyne:

A = ‘ Tyom (A) =Ty +An |, (2)
rae THom (A) - HOMMHanNbHOE 3Ha4YeHne M3MepPsIEMON BENUYMHbLI, COOTBETCT-

ByloLLee nosepsaemoi otmeTke Tabno, °C (mA, ns copmynsl 1);

T1- 3Ha4yeHne N3mepsaemMon BenuYMHbI, (BbIXOAHOrO TOKa), onpeaeneH-
Hoe no Tabno, °C (mA);

An- UeHa mnagluero genenuna tabno, °C.

OCHOBHYIO MpPUBELEHHYKO MOrPeLHOCTb namepeHnsa (npeobpasoBaHuns)
7,, B NpoLeHTax, paccyntaTb no dpopmyne:

¥ =L-100

1150 (3)

rae A1 - Hanbonblee 3HavyeHne abCoNOTHON NOrPELLUHOCTU, BbIYUCIIEHHOE NO
dopmyne (2), °C (mA);

TB (JB) - TO xe, uto n B dpopmyne (1).

3.5.6.6 [lpn onpepeneHnn OCHOBHOW MOrPELUHOCTU curHanuMsaumm no-
cnepoBaTenbHO yCTaHaBNMBaTb KOHTPONMMPYEMbIE 3HAYEHUA KaXKAOW yCTaBKu
C NOMOLLbIO COOTBETCTBYIOLNX PEryNATOPOB Ha nepeaHen naHenm yCTpoucT-
Ba npun Haxaton kHonke V() unn A (A). OTCYEeT CHMMaeTCs Mo U3Mepu-
TenbHomy Tabno.

3artem C NOMOLLbIO Mepbl CONPOTUBMNEHNA YCTAHOBUTb Takoe 3HaYeHue
BXO4HOro curHana, npyu KOTopom curHanusauma otnyctuna. Hankatopsbl, co-
OTBETCTBYIOLLNE CUrHanNM3aummn, BbIKMIOYEHbI.

MeaneHHO yBenuuueasa BXOAHOW CUrHam, onpeaennTb 3HayeHne T2, npu
KOTOpoMm cpaboTana curHanusauus, TO eCTb BKNIOYUNNCL COOTBETCTBYHOLLME
NHANKATOPbI.

MeaneHHO ymeHbLUasi BXOAHOW CUrHar, onpeaenntb 3HadyeHne T3, npu
KOTOPOM cCurHanusauus OTnycTuna, TO €CTb BbIKNIOYUINCL COOTBETCTBYOLMNE
NHAMKaTOpPLl. locne KaXaoro M3MEeHEeHWA BXOAHOro curHana Heobxoaumo
Haxxumatb kHonky C.

OcHoBHyI0 abConTHYIO NorpeLllHocTb curHanusauum A, B °C, paccyu-
TaTb No popmyne:

Ao =(Thom —To(T3)+An |, (4)
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rae THOM - KOHTpONUpyemoe 3HauyeHune yctasku, °C;

T2 (T3) - n3MepeHHoe 3Ha4YeHne BXOAHOro curHamna, npu KOTOpom cpa-
BaTbiBaeT (oTNyckaeT) curHanusauus, °C;

An - TO xe, uTo 1 B hopmyne (2).

OCHOBHYIO NPUBEAEHHYIO MOrPELLHOCTb CUrHanu3auum ) ,, B NpoueHTax
paccuuTaTb nNo opmyne:

A
72:_2.100 5
Tg : (5)

raoe A Hanbonbluee 3HavYeHue, nonyyeHHoe no copmyne (4);

TB- 1o e, uto 1 B hopmyne (1).

3.5.6.7 3oHa BO3BpaTa YCTPOWUCTB CUrHanusauuu onpepensaercs OfHo-
BPEMEHHO C onpeaenieHnemMm OCHOBHOW NOrpeLUHOCTM CUrHanusaunu.

30Hy BO3BpaTa, B NpOLEHTax, BbIYUCAAT NO hopmyre:

_[r-7 |

3 TB

-100’ 6)
roe T, T3-TO Xe, uTo 1 B hopmyne (4);

Tg - TO Xe, uTo 1 B chopmyne (1).

3.5.6.8 YCTpOMCTBO cuMTaeTCsa BblaepKaBLUMM MOBEPKY, €CNU OCHOBHas
NOrpPEeLHOCTb N0 CUrHanusaumm, U3MepeHuto 1 npeobpasoBaHunio, a Takke 30-
Ha BO3BpaTa Mo CUrHanuMsauun He NpeBbILAaT 3HAYEeHUW, yKasaHHbIX B nac-
nopTe YyCTPOUCTBA.

3.5.7 T[lIpoeepka nynbcayuu ebIX0OHO020 cuU2Hasna

[MpoBepKy nynbcauuMn BbIXOAHOrO curHana npoBOAST NPU 3HAYEHUUN Bbl-
XOAHOro curHana, pasHom 4 mA. K 3axumy «Bbixoa» ycTpouctea nogknioya-
0T ocuunnorpad B pexnme U3aMepeHUs NepeMeHHOro HarnpsikeHUsi, CUHXPOo-
HU3auus BHYTPEHHSS, pa3BepTka HenpepbiBHas.

Mynbcauuo onpeaenstoT Kak MakCumMaribHOe OTKINOHEHUE MrHOBEHHOro
3HauyeHus curHana (NONOXUTENbHOW WMNKU OTpULUATENbHOW MONMYBOMH nepe-
MEHHOW COCTaBnsoWEN) OT CPEeAHEro 3Ha4YE€HUs BbIXO4HOrO CUrHana.

3.6 OdopmneHue pe3ynbTaTtoB NOBEPKHU

3.6.1 TlonoxuTtenbHble pe3ynbTaTbl NEPBUYHON NOBEPKN OPOPMMSIOTCS
3anucblo B nacnopTe C ykasaHWeM faTbl NOBEPKU U NOAMNUCBHIO MOBEPUTENS,
yAOCTOBEPEHHOW KIENMOM.

Mo pes3ynbTaTam nocneaylowmx NoBEpOK NoBepuUTenem oopMIISeTCa
ceupgetenbctBo o nosepke no P 50.2.006-94 «[llpaBnna no meTponorunu.
FCW. MNopapok npoBeaeHNa NOBEPKN CPEACTB N3MEPEHUIN.

YcTponcTBO, He yaosnetTesopsiowee TpebosaHUsM OLHOMO N3 MYHKTOB
nosepku, 6GpakyeTcs n He fonyckaeTca K NpUMeEHEHUo. Ipu 3TOM BbinyckaeT-
cAa n3BeLeHne o HenpurogHocTn cornacHo MNP 50.2.006-94.
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4 BO3MOXHbIE HEMCINMTPABHOCTU U CNMNOCOBbI UX YCTPAHEHUA
Tabnvua 11
HeucnpasHocmb BepossmHas npu4uHa Cnocob ycmpaHeHus
NMuTtaHme Ha ycTpon- | Cropena nnaekas BCcTaBka. 3amMeHUTb.

CTBO NOAaHo, a ycT-
pPONCTBO He paboTaeTt

[MNOXon KOHTaKT cCoeanHun-
TEIbHbIX Pa3beEMOB

[MpoBepuTb Hagex-
HOCTb KOHTaKTOB

[Mpwn onpoce Bcex
NOAKMIOUYEHHbIX Ka-
HanoB UHANLUUpPYETCS
neperpyska

(B cTapwem paspage
Tabno pesynbTara
roput uudpa 1, a oc-
TanbHble UNdpbI No-
ralleHbl)

OTcyTCTBME HanpsXXeHUs cme-
weHusa + 6 V nnatbl

[MpoBepuTb Hanuune
ncToyHuka + 6 V nna-
Thl

OTcyTCcTBYET O4HO U3 Hanps-
XeHun: + 15Vunn+5V.

[MpoBepnTb UCTOYHUK
NUTaHNS.

HeuncnpaBHOCTb YyCUNUTENS:
NPY NOLKNIOYEHUN Ha KaHan
nmutatopa 50 Q (unmn 100 Q),
Ha BbIXO4E YyCUNUTensa Hanps-
»XeHue oTnnyHo ot 0.

[MpoBepuTb M OTpeE-
MOHTUpPOBaTb yCUNN-
Tenb

HeucnpasHocTb AUJT: npwu
BXOAHOM Hanps>xeHun 0 V -
neperpyska

[MpoBepuUTb peXXMMbl
MWUKPOCXEMBbI
KP572lB2, 3ame-
HUTb

[Mpn noaKnYEeHUN
KaHana nHauumupyeT-
cs neperpyaka

Ob6pbIB UNKN 3amblkaHue nn-
HUW CBA3M 3TOrO KaHana.

[MpoBepuTb LENOCT-
HOCTb.

MpoBuTbl KNtoumM (TOKOBbIE
NN NOTEHUMNanbHbIe)

MpoBepuTtb paboTo-
CnocoBHOCTb KrtoYe-
BbIX MUKPOCXEM Ha
nnaTte ycunuTens u
KOMMyTaTopa, 3ame-
HUTb HEUCMNPaBHbIE
MUKPOCXEMDbI

He BkntoyaeTca oaHO
n3 pene

HewncnpaBHOCTb pene.

HencnpaBHOCTb MUKPOCXEMBI
KNOYen Ha nnare komnapaTo-

pa

MpoBepuTb OBMOTKY,
3aMEHUTD.
[MpoBepUTb PEXNMBI,
3aMEHUTb

[MOCTOAHHO ropuT UNK
He BKNtovaeTcsa oguH
N3 CErMEHTOB UHAM-
KaTopos

HewncnpaseH nHankaTop.

3aMeHUTD.

HeuncnpasHa uenb ynpasne-
HUA STUM CETMEHTOM

[MpoBepUTb peXXUMbI
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5 TEXHUYECKOE OBCINYXUBAHUE

5.1 OOwme ykasaHus

Cnegute 3a COCTOSHMEM MNOBEPXHOCTW YCTPOMUCTBA, yaansanTe nbifb.
[Mpyn HOpManbHOW 3KCNyaTaunmn He pexxe OfHOro pasa B KBapTan NpoMbiBaTb
KOHTaKTbl MAaT MOHTaXka CNMPTOM UMK CNNPTO-OEH3NHOBOWN CMECHHO.

5.2 BusyanbHbIX OCMOTP

[MpoBepuTb KpENNEHNe OpraHoB ynpaBneHns, YeTKOCTb domKcauun, Kpen-
neHne pgeTtanen M y3noB Ha LacCu YCTPOWCTBa, COCTOsiHNE pe3bboBbIX CO-
eANHEHNN, HAAEXHOCTb NaeK U KOHTaKTHbIX CO€4UHEHUN, OTCYTCTBME CKOMOB
N TPELWMUH Ha peTansx u3 nnactmaccsl.

5.3 PerynupoBaHue u HacTpouka

Ecnu ocHoBHasi NOrpeLHoOCTb M3MepeHna unn npeobpasoBaHnsa NpeBbl-
waet *+ 0,5 %, TO BKMOYNB YCTPOWUCTBO NO CXeme npunoxeHus M, nposectu
perynupoBKy OCHOBHOW NOrpPeLUHOCTU, U3MEHSS CONPOTUBIEHNE PE3UCTOPOB
R12, R13, pasmeLweHHbIX Ha nnaTte ycunutensa. [locne nogperynupoBku npo-
N3BECTN NPOBEPKY OCHOBHOMW NOrpeLUHOCTU npeobpasoBaHus.

Ana n3MeHeHus ANUTENbHOCTU UMKNa onpoca BKAYNTE YCTPOWUCTBO,
NPOBECTN PErynNpPoBKY ANIUTENBHOCTU LUKIa onpoca, N3MEHSS ConpoTusre-
Hue pesuctopa R15 nnatbel ycunurens.

N3amepuTb Bpema onpoca cekyHgomepoMm. ocne perynmpoBkn BPEMEHU
onpoca cobpaTb YCTPOUCTBO.

B ycTtpoucTee co3gaHa BO3MOXHOCTb NErkon nepecTponku:

— Ha HeoBXOo4UMYI0 HOMUHAIbHYIO CTaTUYECKYI0 XapaKTepPUCTUKY U ana-
NasoH N3MEPEHNA NyTEM YCTAHOBKM NEPEMbIYEK B nnaTax yCunutens, uHaun-
Kauuun, nutaHna (cm. nn. 1.5.2, 1.5.4, 1.5.6);

— Ha N3MEHEHWEe CurHanusauumn nyTem yCTaHOBKW Nepembldek B nnatax
pene, komnaparopa (cm. nn. 1.5.5, 1.5.1).

6 TPAHCINOPTUPOBAHUE U XPAHEHUE

YCTpoiCcTBa TPaHCNOPTUPYOTCA BCEMU BUAAMU TPaHCNOPTa B KPbITbIX
TPaHCMNOPTHbIX CPEACTBaX (aBUaTPaAHCNOPTOM — B OTannMBaeMbIX repMeTusu-
POBaHHbIX OTCEKax) B COOTBETCTBUM C NpaBUnamm nepeBo3kn rpysos, 4ENCT-
BYIOLLMMM Ha COOTBETCTBYIOLLEM BUAE TpaHcnopTa.

PaccTtaHoBKa 1 KpenneHue ALWUKOB C YCTPOMNCTBAMU AOMKHbI UCKIOYaTb
BO3MOXHOCTb MX CMELLEHMS 1 yAapOB APYr O ApYyra 1 O CTEHKU TpaHcnopTa.

ALWMKN C YCTPOWUCTBOM XPaHUTb U TPAHCTNOPTUPOBATL B MOMOXEHUN, 060-
3HaYE€HHOM MaHUMYNAUNOHHBIMU 3HAaKaMUN Ha HUX.

YcnoBus TpaHCNOPTUMPOBaHUS AOMKHbI COOTBETCTBOBaTb YCMNOBUAM Xpa-
HEHMA 5, ANS MOPCKUX MEPEBO3OK B TPHOMaxX — YCMOBUSIM XpaHeHust 3 no
rOCT 15150-69.
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Mpu pacnakoBke NOMECTUTb YCTPOWCTBO HE MEHEE YEM Ha CYTKU B CyXxoe
oTannMBaemMoe NoMeLleHne, YTobbl OHO MPOrpenoch U npocoxno. Bosgyx B
MOMELLEHUN HE AOIMKEH COAEPXaTb MbIfM, NPUMECEN arpeccuBHbIX NapoB U
rasoB, Bbi3blBAOLLMX KOPPO3UIO.

TonbKko nocne 3Toro yCTPOMNCTBO MOXET ObiTb BBEAEHO B 3KCMMyaTauuto.

7 PEKOMEHOALIUM NO OBECNEYEHUIO B3PbIBO3ALLNTDI

ObecneyveHune 6e30MacHOCTM U3MEPEHNS TEXHOMNOMMYECKNX NapameTpos,
rae MMEeKTCa NNu MoryT obpasoBbiBaTbCs pasfinyHble B3pbIBOONACHbIE CMECK
rasos, napbl HE(PTENPOAYKTOB, a TaKkKe APYrne COeAMHEHUS M KOMMNO3WULUK
BeLWeCTB, oTHocsawmxcsa cornacHo M3Y k kateropusam IIC, 1IB, IIA ocywecTts-
nsaeTcs NPUMMEHEHNEM COBMECTHO C YCTPOUCTBOM BapbepoB MCKPO3aLUUThl,
NMELLMX cepTudukaT no B3pbiBO3aLLUTE.

Mpn 3akase ycTpoucTtea MHOrokaHanbHoW curHanusauum YMC3, YMC4
ans pabotel ¢ TC BO B3pbIBOONACHOW 30HE, HEODXOAUMO K 3aKka3y MCNONHe-
HNna YMC3, YMC4 pobaBntb: «B KOMNNEKTE C Bapbepamn Uckposa-
wuntbl PUP-M1192». KonuuecTtso 6apbepos PND-I11192 cooTBEeTCTBYET YNUC-
ny nogkntoyaembix TC BO B3pbIBOONACHOWN 30HE.

Cxema anekTpuyeckaa noaknoveHus 6GapbepoB uckposawutbl PUO-
M1192 npuseaeHa B NPUIIOXEHUN H.
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PUCYHKW N MPUNOXEHWUA

B1-B16 - Tepmonpeobpa3soBartenu conpotusneHusn; CTJ - ctabunusartop
Toka; Tn, MNn -TOKOBble W MNOTEHUMaNbHbIe npoBoga noAknoyveHusa TC;
ANU - KIIOUM TOKA W HanpskeHus; WY - u3MepuTenbHbld  yCUnUTeNb;
U/J - npeobpa3oBatesib HanpsbkeHnss B ToK; BY - 670K ynpaBfeHus;
G - reHepartop; CT - cYeTUYMK C NepemMeHHbIM KO3Ip(PUUNEHTOM AefieHna ;
PW - pacnpegenutens nmnynscos; AL - aHanoro-undpoBoit npeobpasoBa-
Tenb; bW - 6110k nHankauuun; b3Y - 610k 3agaHnsa yctaBok; K - 6710k komnapa-
TopoB; BP- 6510k pene ; Bl - 610K NUTaHnA

PucyHok 1 - CTpyKTypHasi cxema YyCTPOWCTB MHOroKaHasibHOW
curHanmsaymm YMC3, YMC4

1- oborma ansa kpenne-
HMS YCTPOMCTBA Ha WKTE;

PUCYHOK 2 - BHeLWHWin B4 yCTpoOKCTBA: 2 - 3aMOK;
3 - Kopnyc
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1 - reHMOHTaXHasa nnata; 2 - nnara UHAMKaLuK;

3 - nnarta AL co XryTtom; 4 - TpaHcqopMaTop NUTaHUs;
5- nnata nuTaHus; 6 - nnarta ycunutens;,

7 - nnata Komnapartopa; 8 - nnara pene;

9 - 3aAHsA NaHe b C BHELIHMMU pasbemamu;

10 - HanpaBnsiowas; 11 - yrosibHuK;

12 - nepepHsis naHesnb

PucyHok 3 - Laccu ycTpoiictea

1- BbIXOAHblE pa3beMbl;
2 - 3aXuUM «3eMna»;
3 - Aepxarenb C npegoxpaHuTenem

PucyHok 4 - Bupg 3agHel CTEHKN YCTPOMCTBa
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1 - KHOMKK; 2 - OCU PE3NCTOPOB YCTaBOK;
3 - cBETOANO/Abl CUTHANIN3ALNN YCTABOK;
4 - cBeTOAMO[ 06pbIBA U KOPOTKOIO 3aMblKaHUS;

5- Tab6n0

PucyHok 5 - Bupg nepegHein naHenn YMC3 (a), YMC4 (b)
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PucyHok 8 - Mnarta aHanoro-uudpoBoro npeobpasosaTens
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PucyHok 9 - lnata nHgmkaymu

PucyHok 10 - Mnata pene
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NMpunnoxeHwne A
(cnpaBo4Hoe)
FABAPUTHBLIE MYCTAHOBOYHbIE PA3MEPDI

155

PucyHok Al
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MpunnoxeHune N
(o6s3aTENbHOE)
CXEMA 3NEKTPNYECKAA NMPUNHUWMNANBHAA MJIATbI PENE

Ha pene K1-K10 3anapanneneHbl COOTBETCTBYyWOLWMe rpynnsl 21-31, 22-
32, 23-33

PucyHok L.1 (ana YMC3)
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PucyHok W.2

(ocTtasibHOEe cM. pucyHok 1.1)
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npoodosmKkeHue npunoxernust K
O6o3Ha4eHue HaumeHoesaHue Kon
V1-V12, Ovnon KO243A 16
V18-V21
V14-V17 Ovog KO522B 4
V13, V21 CtrabunutpoH KC191T 2
V23-V25 CtabunutpoH KC405A 3
Mukpocxembl
D1 KP142EH5A 1
D2 KP142EH12A 1
D2 KP142EH18A 1
D5 KP544YO1A 1
Pesucmopbi, KOHOeHCcamophbl
R1 C2-33H-0,25-330 Q2 + 5 %-A 1
R2, R3 C2-29B-0,125-2,71 k2 + 0,5 %-1,0-C 2
R4, R5 C2-29B-0,125-249 O + 0,5 %-1,0-C 2
R6 C2-33H-0,25-560 2 + 5 %-A 1
R7-R10 C2-29B-0,125-5,62 k(2 + 0,5 %-1,0-C 4
R11 C2-33H-0,25-1,5 kQ £ 5 %-A 1
R12 C2-29B-0,125-3,1 k2 + 0,5 %-1,0-C 1
R13 C2-29B-0,125-31,6 k2 + 0,5 %-1,0-C 1
R14 C2-29B-0,125-200 kQ + 0,5 %-1,0-C 1
C1 K50-35-16 V-2200 uF 1
C2,C3,C8,C10 | K50-35-63 V-220 uF 4
C4,C9 K50-35-16 V-100 uF 2
C5, C6 K50-35-25 V-100 uF 2
C7 K50-35-63 V-47 uF 1
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NMpunnoxeHwe Ji
(o6s3aTeENnbHOE)
CXEMA BHEWHWMX SNEKTPUYECKINX COE,EI,I/IHEHI/IVI

oBpT
Llenb
ooblK3) 33
NP M2
220V
MH3
My MH4
o6y
220
~220
Rh=200Q+1MM; EN WCIO-HAKTOCL.TOKA
no 15V; - Mmano; MH MHoro H- Hopma,
A - aBapus; I - npegynpexaeHve
KTnN

PucyHok J1.1 (ana YMC3)
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T2
T1
m
M2

Homep TC (Ri)
1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10
17 17 17 17 18 18 18 18 19 19
1 2 3 4 5 6 7 8 9 10
22 23 24 25 26 27 28 29 30 31

32

12

12
19
12
33

13

13
20
13
34

14

14
20
14
35

15

15
20
15
36

PucyHok /1.2 - pna YMC4 (ocTtasibHOe CM. pUCYHOK J1.1)
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MpunnoxeHneM
(o6s3aTENbHOE)
CXEMA S/TIEKTPNYECKAHA I'IO,LI,K]'IPOLJEHI/IVI

A - yctpoincteo YMC; CL| - curHasibHble Lenu;

Bl - BbIxog npeobpasoBaHusd; O - 06N,

WL, - nameputenbHble uenn; MC - marasuH cOnpoTUBIEHUN;

R1-R4 - conpoTusrieHne nnuHMin cBAsn; R5 - CONpOTUB/IEHUE HarpysKu;
G1l, G2 - UCTOYHMKM nNuTaHuA; Hl - MHOMKATOPbI 3aMblKaHUA perne;

H2 - nHaukaTtop Homepa kaHana; HK - Bbixog HOMepa kaHana,

Pl - uudopoBoi BonbTMETP; P2 - ocumnnorpad;

S - BbIK/1HOYATESb
PucyHok M.1
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lNpoBoA

T
T1

m
M2

N

NMpunoxeHne H

(cnpaBo4Hoe)

CXEMA 3JIEKTPUHECKAA MOAKITHOYEHNA
BAPBEPOB NCKPO3ALWNTbI PN®-11192

Homep TC (Ri)
1 2 3 4 5 6 7 8 9 10 11 12 13

1 2 3 4 5 6 7 8 9 10 11 12 13
17 17 17 17 18 18 18 18 19 19 19 19 20
1 2 3 4 5 6 7 8 9 10 11 12 13
22 23 24 25 26 27 28 29 30 31 32 33 34

14

14
20
14
35

15

15
20
15
36

[
()]
Pa3bem

N
[@Ne))
X
(o))

16 X7
37



Mo Bonpocam npogax v Nogaepxku obpaiiainTecs:

Bonrorpag, (844)278-03-48, BopoHex (473)204-51-73, ExkatepuHbypr (343)384-55-89, KasaHb (843)206-01-48,
KpacHopgap (861)203-40-90, KpacHosipck (391)204-63-61, Mocksa (495)268-04-70, HwkHuii Hoeropog (831)429-08-12,
Hosocubupck (383)227-86-73, PocTos-Ha-[loHy (863)308-18-15, Camapa (846)206-03-16,
CaHkT-lNeTepbypr (812)309-46-40, Capatos (845)249-38-78, Ycha (347)229-48-12
EavHbin agpec: tpp@nt-rt.ru
www.tpbr.nt-rt.ru





