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HacToawmnn [JOKyMEHT pacnpoCTpaHsaeTCsa Ha TennocyeTyuK-
peructpatop «B3JIET TCP-M» ncnonHenums TCP-042 n npeaHasHadeH
A1 O3HaKOMJIEHUSI MONb30oBaTeNns C YCTPOMCTBOM TensiocyeTynka u
NOpsiAKOM ero aKkcnsyataumu.

B cBaA3n ¢ noctoaHHOM paboTon No ycoBepLUEHCTBOBAHMIO Npnbo-
pa B TenfiocyeTymke BO3MOXHbI OTNIMYMS OT HAcTOSALWEro pykoBoACTBa,
He BUSIOLWLNE HA METPONorMyeckne xapakTtepuctTmkm n yHKUMOHanb-
Hble BO3MOXXHOCTM npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

DN - AMamMeTp YyCNoBHOro Npoxoaa;
YKKU - XXNOKOKPUCTaNINMYeCKUn MHANKaTop;
HC - HelwlTaTHasa cuTyaums;

HCX - HOMWHanbHasa cTaTnyeckas xapakTepucTmka npeobpasoBaHus;
na - npeobpasoBaTenb AaBNEHUS;

MK - NepcoHarnbHbIN KOMNLIOTEP;

MneP - Nnpeobpa3soBaTtenb pacxoaa;

nT - NpeoGpasoBaTenb TeMnepaTypbl;

B - TENNOBbIYUCTINTEND;

TNnC - TepMonpeobpasoBaTenb CONPOTUBMNEHNS;

TCuy - TENNOCYETUUK,;

a4 - 9KCnnyaTauMoHHas AOKYMeHTaums.

NMPUMEYAHUE. Bua HanmeHoBaHMA uMnNu 0O0O3HAYeHUs, BbIMOSI-
HEHHOro B TeKCTe WM Tabnuuax XuWpHbIM wpudToMm Arial, Hanpumep,
ApxuBbI, COOTBETCTBYET ero otobpakeHuto Ha gucnnee npubdopa.

* % %

e Tennocyem4yuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
['ocyOapcmeeHHoM peecmpe cpedcmg usMmepeHud P® nod Ne
74420-19.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeayem
mpebosaHusiM HOPMamueHbIX OOKYMEHMO8 [0 3/1eKmMpoMa2HUMHoOU
cosmecmumocmu u besonacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K ripume-
HEeHUIo Ha y3riax ydema mensoeoUl 3Hepauu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» pa3peweH K npume-
HEeHUK Ha rpou3sodcmeeHHbIXx 06beKkmax 8 coomeemcmeuu C rpasu-
n1iamu npombiuwneHHou be3onacHocmu.

YpocToBepsoLwmne OKYMEHThI padMelleHbl Ha cante www.vzljot.ru
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Tennocyetuuk-pernctpatop «B3JIET TCP-M» npegHasHayeH ons us-
MepeHUs NapamMeTpoB TEMNSIOHOCUTENS U KOMMEPYECKOro yyeTa Tenso-
1 BOLOPECYPCOB B Pa3fMYHbIX TEMMOCUCTEMAX.

Tennocyetunk cootBetctByeT OCT P 51649, pekomeHngaumsm
MW 2412, M 2573, MO3M R75 n gpyro HOpMaTUBHOW OOKyMEHTa-
uuKn, pernameHTupytowen TpedoaHusa k npubopam y4yeta.

1.1.2. Tennocyetunk «B3JIET TCP-M» ncnonHenna TCP-042 noctpoeH Ha
0a3e TennoBbluMcnutena «B3JIET TCPB» ucnonHeHua TCPB-042 wu
obecneynBaerT:

a) HasHayeHwue:

- KOHcUrypaumm cxembl Tennoy4yeta C y4eToM Buaa M OCOBEHHOCTEW
KOHTPONMPYEMOW TEMMOCUCTEMbI M Habopa UCMONb3yeMbIX NEPBUYHbIX
npeobpasoBaTenen pacxoa, TeMnepaTtypbl U AaBNEHUS;

- Kputepumesn (*)I/IKcaLI,VII/I n BnaoB peaKLl,MVI Ha BO3MOXHbl€ OTKa3bl UJIN
HewTaTHble CUTyauunu;

- KOHTPaKTHOro BpeMeHW Afisi npouecca apXvMBUpPOBaHUS pe3yribTaToB
N3MepPEHNN 1 BblYUCITEHNN;

0) nsmepeHue 1 onpegerneHue:

- TEKYLMX 3HAYEHWU napaMeTpoB TEMIIOHOCUTENS NEPBUYHbIMU NPeob-
pasoBaTensMu pacxoga, TemrnepaTtypbl U AaBNEHUs;

- 3Ha4YeHU TENSIOBOWM MOLLHOCTU, KONUYECTBa TENMNoTbl U Macchl TENMo-
HOCUTENA B TeNNnocnucteme,

B) MHAMKALMIO 1 apXUBMPOBaHME:
- pe3ynbTaToB U3MEPEHUI U ANArHOCTMKN B TENNOCUCTEME;

- BpEMeHU HapaboTkn, NPOCTOS U OENCTBUS HELUTATHLIX CUTyauui u oT-
Ka3oB;

- 6a3bl YCTAaHOBOYHbIX NApaMeTpPOoB MO TEMNOCUCTEME;

) BbIBOA4 U3MEPUTESTbHOW, ANArHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOW U
Apyron nHopmaumm Yepes BHELLUHNE MHTEPAENCHI;

[) KOHTPOSb U PErncTpaumio:

- Hann4na oTKa3oB U HeI/ICI'IpaBHOCTeVI COCTaBHbIX YacTeun TennocyeTyn-
Ka N HeWTaTHbIX cmyau,mﬁ B Ternmocuncreme,

- CMEeHbl peXunma ynpalieHud, I'IpOVISBO,D,VIMOVI C TennocyeT4MKomMm npu
noaroToBke 1 B npouecce 3KcniyaTtaunu;

€) 3alWmTy apXUBHbIX U YCTAHOBOYHbIX AAHHbIX OT HECAHKLUMOHUPOBAHHOTO
aocTyna.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHbIE TEXHNYECKNE XapaKTEPUCTUKN TENNOCYETYNKA NPUBEAEHDbI B
Tabn.1.
Ta6bnuua 1
HanmeHoBaHne napameTpa 3HayeHne napameTpa Mpum.

1. KonnyecTtBo kaHanoB n3aMepeHus:

- pacxoga [o 6

- Temnepartypbl 0o 6 Mpym.1

- JaBNeHns oo 5
2. Konn4ecTtBo KOHTPONMpYyeMbIX TEMSIOCUCTEM 0o 2 Mpym.2
3. Konn4yecTtBo KOHTponunpyemMbix TpybonpoBogoB 0o 6
4. lnanasoH namepeHust cpegHero o6 eMHoro

pacxoga, M3/ ot 0,01 go 3 000 Mpnm.3
5. lnanasoH namepenHnsa temnepatypsl, °C ot 0 go 180 Mpum.3, 4
6. [lnanasoH namepeHunst pasHoCTu Temnepartyp B

nogarwem n obpatHom Tpybonposogax, °C ot 3 go 175 Mpym.3
7. InanasoH namepeHus gasnexus, Mlla ot 0,05 o 2,5 MNpum.3
8. HanpskeHne nnuTaHus NOCTOSIHHOIO Toka, B 24 cm.n.1.2.3
9. NoTtpebnsemas mowHoCTb, BT no 5 MNpum.5
10.CpeaHsist HapaboTka Ha OTkas, 4 75 000
11.CpeaHnin cpok cnyxobl, net 12

NMPUMEYAHUA:
1. B 3aBncMMOCTM OT pyHKLMOHANa TeNSIOBbIYUCIIUTENS.

. B Clnydae opraHu3auumn tenmnoyyeta ¢ aBTOMaTU4ECKUM MepPeKrito4eHn-

eM anropuMTMa pacyeTa npu nepexoge oT OTONUTENbHOrO Ce30Ha («3u-
Ma») K MEeXOTONMUTENbHOMY («neTo») n obpaTHO KONMMYECTBO KOHTPO-
nMpyeMblX CUCTEM — He Boriee OaHOMN.

3. 3HaueHune napamMmeTpa onpependetTca TexHU4eCKMMN XapakKTtepucTtuka-

1.2.2.

1.2.3.

MW NepBUYHBIX Npeobpa3oBaTenen, BXOASALMX B COCTAB TENNOCYETUYN-
Ka.

. BO3MOXHO M3mepeHue 1 apxmBmpoBaHne TemnepaTypbl oT MuHyc 50 °C

(Hanpumep, TemnepaTypbl HAPY)XHOTO BO34yxa) NpU YKOMMIEKTOBAHUM
TEnnocyeTyMka COOTBETCTBYHOLMUM TepMonpeobpasoBaTenem Conpo-
TUBMEHWS.

. C yyeTtom mowiHocTH, notpebnsemon npeobpasoBaTensMmn gaBneHus,

BKJTHOYEHHBbIMW B COCTaB TEMnmnoc4yeTymKka.
OnekTponuTaHne npeobpasoBaTenen AaBNeHns MOXET OCYLEeCTBAATb-
CSl KaK OT OTOENIbHOro UCTOYHMKA, Tak U OT TennoBbluMcnuTens, obec-
neymnBatoLLero nutaHne go Yyetolipex M npu Toke o 20 MA Ha JaTyuK.

OnekTponuTaHne TENNOBbLIYMCIUTENS OCYLLECTBNSETCS CTabunuanpo-
BaHHbIM HanpshKEHMEM MOCTOSIHHOrO TOKa 3Ha4YeHWeM u3 AuanasoHa
(22-29) B c ypoBHem nynbcaumi He 6onee + 1,0 %.

MNutanmne ot cetn 220 B 50 Ny moxkeT obecnevymBaTbCs C MOMOLLbIO
NUCTOYHUKa BTOpumyHOoro nutaHus (MBI1), noctaBnsemoro no 3akasy
(MpunoxeHue B).
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HononHuutensHo B TB ycTaHaBnuBaeTca 6GaTapess HanpshkeHnem
3,6 B, pa3smepa C, emkocTtbto 7,5 A-4, obecneuvnBatollaa nogaepxaHme
paboTocnocobHocTn npubopa Ao 10 CyTOK Npy OTCYTCTBMM BHELUHETO
nUTaHus.

1.2.4. TennocyeTumk obecneynBaeT BbIBOA pPe3ynbTaTtoB M3MEPEHUSI C MOMO-
Wb MHTEPdENCOB:

- RS-232 (mapkunposka RS232.1K) — 1;
- RS-485 (mapkuposka RS485.11K) — 1;
- RS-485 (mapknposka RS485.NMPUBOP) — 1;
- RS-232 — 1 (no 3akaay);
- USB-Device — 1;
- USB-Host — 1.
1.2.5. PesynbTaTtoB paboThbl TEMOCYeTYNKA COXPaHATCH B apxuBax TB:
- MUHYTHOM — 46080 3anucen™;
- yacoBoM — 1440 (4320%) sanucein (4acoB);
- cyTouHOM — 366 (1800%) 3anucei (cyTok);
- MecsiuHoM — 60 (192%) 3anucen (Mecsaues);
- rogoBoM — 16 3anucen™.

Ana ukcaumm HewTaTHbIX CUTyaunin, OTKa3oB U OEeNCTBUIN onepa-
TOpa B TEMNOCYETUYNKE NPELYCMOTPEHbI CeayoLne XypHanbl:

- XXypHan oTka3oB gaTumkoB — 0 1024 (2048%) sanuce;
- XypHan HC — go 1024 (2048%) sanucen;

- XypHan otkazoB TB — 1o 1024 (2048%) sanucei;

- XXypHan pexumoB — o 512 (2048%) 3anucen;

- XXypHan KCB — 1o 10 (100¥) 3anucei;

- XXypHan nonb3oBatens — o 1000 3anucen.

BpeMFI COXPaHHOCTUN apXMBHbIX, a TakKkKe YCTaHOBOYHbIX OaHHbIX
npn OTKINKOYEHNN NNTAHNA — HE MEHEee 5 ner.

MPUMEYAHUE. Cumsornom «*» o060o3HaueHbl xapakrepuctuku TB
C pacCLUMpPEHHbIM OYHKLNOHAIOM.
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1.2.6. YCTOMYMBOCTb K BHELLUHMM BO34EUCTBYHOLLMM dakTopam TennoBblYUC-
nutens B paboyem pexume no NOCT P 52931:

- Temnepartypa okpyxatouiero sosgyxa — ot 5 go 50 °C (rpynna B4);

- oTHocuTenbHas BnaxHoctb — 80 % npu temnepatype 35 °C n Gonee
HU3KMX TemnepaTtypax, 6e3 KoHgeHcalumm Bnaru;

- aTMocepHoe aasneHue — ot 84,0 go 106,7 klMa (rpynna P2);

- Bubpauua — B ananasoHe ot 10 go 55 Iy ¢ amnnutygon go 0,35 mm
(rpynna N2).

CteneHb 3awmTbl TB cootBeTcTBYeT koay IP54 no TOCT 14254.

YCTONYMBOCTb K BHELLUHMM BO3OEWCTBYHOLUM (pakTopam ocTalb-
HbIX cocTaBnsaowmx TCY ykasaHa B aKCnyaTaUMOHHON OOKYMEHTaLMm
Ha COOTBETCTBYHOLLME U3JENUS.
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1.3. MeTponornyeckme xapakrepucTukKu

[MepeyeHb METPONOrMyecknx napamMeTpoB TEMNOCHETYUKA MNpuBe-
JeH B Tabn.2.

Tabnwuua 2

HaumeHoBaHve napameTtpa 3HayeHne napameTpa

MNpenensbl gonyckaeMon OTHOCUTESTbHOM MOrPeLlHOCTH
n3MepeHnst cpegHero OOBEMHOro (MaccoBoOro) pacxona,
obbema (macchl) TensioHocuTens *:

1 (1,0 + 0,01-Gmax/G), %
HO He 6onee 3,5 %

1 (2,0 + 0,02:Gnax/G), %
HO He bonee 5 %

- Ans Knacca ToMHocTu 1

- ANs Knacca TO4HOCTU 2

rae Gmax — MakCMMarnbHbI pacxo TennoHocutens, M3y,
G — n3mepeHHbIi pacxof TennoHocuTens, m3/y

Mpegenbl gonyckaemon abGCOMOTHOM  MOrpPeLHoCTM
n3mepeHus TemnepaTtypbl TENSIOHOCUTENS, + (0,6 + 0,004-]t]), °C

roe t — uamMepeHHas Temneparypa TennoHocutens, °C

I'Ipep,enbl LI,OI'IyCKaeMOIZ HpMBe,D,eHHOVI norpeLHoCcTrn

+2,0%
n3mMepeHna aaBrieHna TennoHocuTensa

Mpegensl gonyckaeMonW OTHOCUTENBHOW MOrpeLuHOCTU| B COOTBETCTBMM C Knaccom 1 1 2

N3MepeHns TENTOBON IHEPrnm no 'OCT P 51649-2014
Mpenensl gonyckaeMom OTHOCUTENBHOW MOrpeLuHOCTU
npu U3MEpPEHNnN, MHAUKaLMK, perncTpaumm, XpaHeHnn n ne- + 0,01 %

pefave N3MepeHHbIX 3Ha4YeHUn BpeMeHn paboThbl

* — B 3@aBMCUMOCTM OT TMNa NpUMeHsiemMoro npeobpasoBaTens pacxoaa.
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1.4. CocTtaB

CoctaB TC4 npu noctaeke — B COOTBETCTBUM C Tabn.3.

Ta6bnuua 3
HanmeHoBaHue n YCIOBHbI€ 0b603Ha4yeHus Kon-Bo ﬂpmmeanme
1. Tennosbluncnutens «B3JNNET TCPB» ucnonHexHns TCPB-042 1
2. NpeobpasoBaTenb pacxona no 6 Mpum. 1
3. MpeobpasoBatens TemnepaTypbl no 6 Mpum. 2
4. NpeobpasoBaTtenb gaBneHns no 5 Mpum. 3
5. MNacnopTt 1
6. KomnnekT akcnnyaTaunoHHOW AOKYMEHTauumn B COcTaBe:
- PYKOBOACTBO MO 3KCnsyaTaumm MNpum. 4
- NUHCTPYKUMS NO MOHTaxXy
7. MeToguka noBepku Mpum. 5
NMPUMEYAHNA:
1. Tun n konu4ecTBo NpeobpasoBaTenen pacxona — B COOTBETCTBUU C 3a-
KasoM. TwunoBas nocTtaBka — 3feKTPOMarHUTHble pacxo4oMepbl

«B3NET 3P» moandukauumn «Jlant M» ucnonHeHun 3PCB-440 (J1,9)
unmn 3PCB-470 (J1,®) Tpebyemoro Tunopasmepa.

2. Tun n KonNnM4ecTBo npeo6pasoBaTene|7| TeMmneparypbl — B COOTBETCTBUU
C 3aKa3oM.

3. Tun n KonnyecTBo npeobpasoBaTenen AaBneHUs — B COOTBETCTBUM C
3aKkasom.

4. JkcnnyaTtaunoHHas AOKyMeHTaUmnsa 1 KapTbl 3aka3a Ha AaHHoe usgenve
N Opyryro npoaykuuio, Beinyckaemyto cvpmon «B3JIET», pasmeLleHbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleHbl cepBUCHbIE NporpaMmmbl Ana paboTkl ¢ TeNo-
BblYMCNUTENEM MO NocreaoBaTenbHbIM nHTepdencam RS-232, RS-485
n unutepdgency USB-Device:

- «MoHnuTop TCPB-042»;
- KoHpurypaTtop 6a3bl «Kb TCPB-042».

Mo 3akaldy BO3MOXHa MOCTaBKa NpPoOrpaMMHOro komnrekca «Baner
Cl», nossonswwero ob6beanHATL B eAuHyl ceTb npubopbl (B TOM
4Yucre pasnUYHOro TUna mn pasHbIX NPON3BOAUTENEN) C LIENb0 aBTOMa-
Tnsaumm cbopa OaHHbIX, co3gaHus U BedeHus 6a3 AaHHbIX, a Takke
NnoaroTOBKM OTYETOB.

5. MeTtoauka NoBEPKU OOCTyrnHa Ha cante PN OEMW:
https://fgis.gost.ru/fundmetrology/reqistry/4/items/547969.
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1.5. YcTpoucteo u paborta

Tennocyetumk «B3JIET TCP-M» ucnonHenus TCP-042, nocTpoeH-
Hblh Ha 06ase TennoBbIMMCIINTENS
TCPB-042, npeactasnsetr cobon efuHbii  MHOrOYHKUMOHAIbHbIN
MHOroKaHasnbHbIM KoMrnnekc. CTpyKTypHasi cxema TensiocyeTymka npum-

BeZleHa Ha puc.1.

«B3JIET TCPB»

gl

= CurHan Han paBneHus
NnoToKa >

= CurHan KoHTpons
mtanus MNPy, ..., MNPy

= CurHan MNPxs
= CurHan MProgn
= CurHan «nycTas Tpy6an»

(LILE

..................

TennoBbluUCnNUTENb

Uupukarop KnaBunaTtypa

Dir1

Dir2

Dir3

\ USB-Host

\ USB-Device

RS-232. MK

\ RS-485. MK

\ RS-485. PG OP

=

=24B

UCMOJIHEHUA

: ) USB flash
HakonuTenb

=ty |
(—pavorcna]

|t oo |
¢ AccBos0

N
= o
.

(=) K |
g
= i
S[nP, ]

~220B 50 'y

|

MUcTouHmk
BTOPUYHOIO
nuTaHus

[P, MT, 4 — npeobpasosamernu pacxoda, memrnepamypsbl, 0as-
JIEHUST COOMBEMCMBEHHO; XB, HB, noAn — UHOEKCbI npeobpa3osame-
nell nepeuYHbIX rnapamempo8 Ha UCMOYHUKE XOI00HOU 800kbl,
Hapy»xHo20 8030yxa U 8 KaHare noonumku coomeemcmeeHHo; 1K —

rnepcoHaribHbIlU Komrbomep, Dir — yHusepcarsbHbIl 8x00.
Puc.1. CTpykTypHasa cxema TennocyeT4ymka.

MpuHUMN OencTBnA TennocyeTynka OCHOBaH Ha M3MEPEHUU nep-
BUYHbIX MapamMeTpoB TEMSIOHOCUMTENSA C NOMOLLbK nNpeobpasoBaTtenen
pacxoga [P, temnepatypsl T, gasnenuna N n obpaboTke pesynbTa-
TOB WU3MEPEHUN B COOTBETCTBMM C anropuTtMOM BbIOPAHHOM CXeMbl

Tennoyvera.
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KaHanbl namepeHus pacxoga, TemnepaTtypbl U OaBReHUs Tenno-
CYETUYMKa COCTOSAT U3 MEPBUYHOIO U3MEPUTENBHOIO NpeobpasoBaTens,
NMUHUM CBSA3M U KaHana M3MepeHus TenrnoBblYUCIIUTENS COOTBETCTBY-
towero napameTpa.

B kadectBe 1P B cocTtaBe TennocyeTymka MOryT UCMOSMb30BaTLCA
3MIeKTPOMarHUTHbIe, YIbTpPa3BYKOBbIE, BUXPEBblE, TaxoMeTpuyeckune
UM OCHOBAHHbIE Ha WMHbIX (PU3NYECKUX NPUHLMNax npeobpasoBaTenu
pacxofa unu pacxogomepbl, UMelLmne YacTOTHO-UMMNYbCHBLIN BbIXOL.

B kavectBe [T moryT ucnonb3oBatbCa TepMonpeobpasoBaTtenmu
COMPOTUBNEHUA C PasfNYHbIMU 3HAYEHUAMU HOMUHANbHOW CTaTuye-
CKOM XapaKTepuCTUKKW, noakniovYaemble K TennoBblMUCAUTENO MO
4-npoBogHoM cxeme. [1ns KkaHanoB uU3MepeHus TemnepaTtypbl B noga-
owem n obpatHom Tpybonposogax OAHOM TEnnoCUCTeEMbl OOMMKEH UC-
nosib3oBaTbCA KOMMMEKT npeobpasoBartenien TemMnepaTypbl, UMeLnn
HOPMUPYEMYIO NOrPELLHOCTb U3MEPEHMUS Pa3HOCTU TemnepaTyp.

B kauyectBe [} moryT ncnonb3oBaTbCcs nNpeobpasosatenn Aasne-
HUS pasnnyHoro Tnna, obecneyvmBatoLme npeodbpasoBaHne N30LITOYHO-
ro [aBneHus TennoHocuTenst B KOHTponupyemom TpybonpoBoge B
YHUPULMPOBAHHbLIN TOKOBbIA BbIXO4HOW CUrHas.

Bo3MOXHO BMecCTO n3IMepaemMoro 3HadeHmnd pacxofda, temneparty-
pbl UNn gaBrieHNA UCNosib3oBaTb MHAMBUAYyalrlbHOE OOroBOPHOE 3Ha4e-
HUEe COOTBETCTBYHOLLENO NapamMeTpa.

YnpasneHne TennoC4YETYNKOM OCYLLECTBIISAIOTCS C NOMOLLBIO Kra-
BMaTypbl U XUOKOKPUCTANMINYECKOrOo MHAUKATOpa, PacnofioXeHHbIX Ha
nepegHen naHenun TB, nMGO ¢ NOMOLLbIO NEPCOHANbLHOro KoMMbTEpPA,
nogkroyaemoro no uHTepgencam RS-232 (mapkmpoBka RS232.1K),
RS-485 (mapkuposka RS485.11K), USB-Device.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIYUCIUTENb

Tennosbluucnutens «B3JIET TCPB» wucnonHenns TCPB-042
npeacraensieT cobon MMKPOMPOLIECCOPHbIN N3MEPUTENTbHO-BbIYMNCIIU-
TenbHbI ONOK MOAYNbHOM KOHCTPYKUMM C XUAOKOKPUCTaNIM4YeCcKum
rpacpmyeckum MHONKATOPOM M KHOMOYHOW NaHenbtko ynpaBneHud. Tex-
HUYEeCKMEe XapaKTEPUCTUKM U onucaHne paboTbl TEMMOBLIYUCIIUTENS, a
TaKke NopsAaoK ynpaBrneHust UM NpuBeAeHbl B AOKYMEHTaXx:

- «Tennosbluncnntens «B3JIET TCPB». UcnonHenne TCPB-042. Pyko-
BOACTBO Mo akcnnyaTtaumu. Yacts [» B84.00-00.00 P3;

- «Tennosbluncnntens «B3JIET TCPB». UcnonHenne TCPB-042. Pyko-
BOACTBO Mo akcnnyaTtauun. Yacte |I» B84.00-00.00 PJ;

- «Tennosbluncnutens «B3JIET TCPB». UcnonHenne TCPB-042. Pyko-
BOACTBO Mo akcnnyaTtauuu. Yacte |lI» B84.00-00.00 P3.

1.6.2. NMpeobpasoBaTenu pacxoaa

B kavectBe [P B coctaBe TC4 MOryT ucnonb3oBaTtbCa cregytowime
n3genusa: pacxogomepbl-cHeTUMKM  ynbTpasBykoBble  B3JIET  MP
(28363-14); B3JIET 3P o0wenpombllWneHHoro HasHadeHus (20293-
10); pacxogomepbl-CH4ETUNKN anekTpomarHuTHole «B3JIET OP» mogu-
dukauma «Jlant M» (52856-13); B3JIET OM (30333-10) mogndukaumm
MPODU; pacxogomepbl-cHETUYNKN anekTpomarHuTHble «B3JIET MIMO»
ncnonHenus MMA4-113, Nrg-113*, rng-213, nrg-ex (60200-15); pac-
XO0OOMepbI-CHETUMKM anekTpoMarHuTHble «B3JIET TOP» (39735-14);
pacxogomepbl SONO 1500 CT (35209-09); pacxogomepbl-CHETUYUKN
xungkoctn ynbtpassykoBble KAPAT (44424-10); npeobpasoBaTenu pac-
xoaa anektpomarHutHole SMUP-NMPAMEP-550 (27104-08); npeobpa-
30BaTeNM pacxoda BUXpPEBbIE anekTpomarHutHoele BOIMNC-P (61872-15);
cyeTuMKn xonogHom u ropsiyen sogbl BCX, BCXa, BCI, BClrg, BCT
(51794-12); cyeTumkm xonogHom n ropsden sogbl BMX n BMIT (18312-
03); cyeTumkmn xonogHom u ropsiven sogbl BCXH, BCXHa, BCI'H, BCTH
(40606-09), cuyetumkm Boabl KpbinbyaTble BCXH, BCXHa, BCIH,
BCI'Hg, BCTH (55115-13); cyeTtunkn Boabl TypbuHHble BCXH, BCXHg,
BCIH, BCTH (61401-15); cueTtumkn Boapbl kpbinbdaTble BCXH, BCXHg,
BCIH, BCI'Hg, BCTH (61402-15); c4eTYMKM KpblnbYyaTble XOSIOAHOWN U
ropsiven Boabl CKB (26343-08); pacxogomepbl-CHETYNKN XONOLHOM U
ropsiden soabl BCO (32075-11); cyeTUYnKM XONOAHOM U ropsiien BOAbI
MNK/MTK/MTW  Bopoyuvetr (19728-03); c4eTynkn-pacxogomepsi
BPTK-2000 ¢ npeobpasosatenamu pacxoga BIP (18437-05); CyeTun-
Kn-pacxogomMepbl anektpomarHuTHele PM-5 3a ucknovyeHnem mogudum-
kauun PM-5-1, PM-5-3 (20699-11); NpeobpasoBaTenu pacxoga anek-
TpomarHutHble MP3M (17858-11); cyetumkn Bogbl TOM (24357-08);
MacTtep®noy 3a wucknodeHnem knacca 3 (31001-12); pacxogomepbl
anektpomarHntHele OPTIFLUX (60663-15); pacxogomepbl 9neKkTpo-
mMarHutHble Mutepcnoy PC (46814-11); pacxogomepbl anekTpomar-
HUTHble 8700 (14660-12); cHeTUMKn-pacxogoMepbl ANEKTPOMArHUTHbIE
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ADMAG (mogudoumkaumm AXF, AXR, CA, AXW) (59435-14); pacxopo-
MepbI-CYETYUKN IneKkTpoMarHuTHele Sitrans FM (61306-15); pacxogo-
Mepbl-CY4ETUYMKKN ynbTpassBykoBble Sitrans F US (35025-15); pacxogo-
MepbI-CY4ETYMKN 3nekTpomarHutHele PCM-05 moaudmkauum PCM-
05.03, PCM-05.05, PCM-05.07 (48755-11); pacxogomepbl-CHETUNKN
xngkoctun ynetpassykoBble US800 (21142-11); pacxogomepsl ynbTpa-
3BykoBble UFM 3030, UFM 3030-300, UFM 500-030, UFM 500-300
(48218-11); cuyetumkm TennoBon 3Heprum u Bogbl ULTRAHEAT T
(51439-12); npeobpasosartenu pacxona yNbTpa3ByKOBbIE
ULTRAFLOW (20308-04); pacxogomepbl XWOKOCTU YrbTpa3ByKOBblE
AByxkaHanbHble YPX2KM (23363-12); pacxogoMepbl-CHETYMKM  YIb-
TpassykoBble OPTISONIC 3400 (57762-14); c4eTumkn yrbTpas3ByKOBble
CYP-97 (16860-07); npeobpasoBaTenu pacxoga BUXPEBbIE 3EKTPO-
marHuTHble BINC (19650-10); npeobpasoBaTenu pacxoga BuUXpeaky-
ctnyeckne MeTtpan-300MP (16098-09); npeobpasoBaTenn pacxoga
Buxpesble «IMNC-BUXPb-200 (3B-200)» (42775-14); pacxogomepsbl-
cyeTumnkn Buxpesble 8800 (14663-12); pacxogoMepbl-CHETUUKN BUXPE-
Bble OPTISWIRL 4070 (52514-13); pacxogoMepbl-CHETHYNKN BUXPEBbIE
ob6bemHble YEWFLO DY (17675-09); pacxogomepbl BuxpeBble Prowirl
(15202-14).

B kauyectBe NP B ogHOM TensiocHeTyMKe MOryT UCMNOSb30BaThCA
pacxogomepbl pasnnyHbIX BUOOB U TUMOB.

MakcumarnbHasa anvHa cesasm TB ¢ ykasaHHbiMu [P onpegensietca
TEXHUYECKUMU XapaKTEPUCTUKaMN NCMNONb3yeMOro pacxogomepa.

AnektponutaHne P MoXeT OCyLecTBNATLCA Kak OT OTAENbHOro
WCTOYHMKA MUTaHUS, Tak U OT UCTOYHUKA NUTAHWS, BXOASLLEro B COCTaB
TB. OnunHa 2-x npoBogHoW nuHumn cBsasun ¢ TB He 6onee 300 m npwu
OMWYECKOM COMPOTUBNEHUM NMHMKM He BGonee 100 Om m cymmapHom
eMkocTn He bonee 0,01 MK® 1 pekoMeHAyeMbIM CEYEHMEM HE MeHee
0,35 MMm2.

1.6.3. Npeobpa3oBaTenu Temnepartypbl

B coctaBe Tennocyetumka B kavectse MNT MoryT mcnonb3oBaTbCs
nogobpaHHble B napy TepMonpeobpa3oBaTenu ConpoTMBIIEHUS NNaTu-
HOBbIE:

- obrnagatowmne ogHOM M3 HOMUHAINbHBIX CTAaTUYECKUX XapaKTepUCTUK
npeobpa3oBaHns, yka3aHHbIX B Tabn.4;

- UMeloLLne TpebyeMble MeTPONOrMYeCcKNe XxapakTepucTuKu;

- obecneymBatoLme NOAKIOYEHME MO 4-NPOBOAHON CXEME;

- YAOBNETBOPSAOLNE YCITOBUAM NPUMEHEHUS.

Tabnuua 4

HomuHanbHoe 3Ha4eHue
COMPOTMBIIEHMS NITATUHOBOIO

YcnoBHoe ob6o3HavyeHne HCX

Tep":g;poefgp;zog"“;e”" no FOCT 6651-94 no FOCT 6651-2009
500 50011, Pt500 W g0 = 1,3850 Pt500 o =0,00385- °C '
Pt'500 W10 =1,3910 500 o =0,00391- °C "
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B komnnekte ¢ TB moryT ucnonb3oBaTtbCH: TepmonpeobpasoBatenm
conpotuerenns «B3JIET TMC» (21278-11); koMnnekTbl TEpPMOMETPOB CO-
NPOTUBNEHMS U3 NMATUHbI TEXHUYECKMX pa3HOCTHbIX KTITP-01, KTTTP-03,
KTMTP-06, KTMTP-07, KTIMTP-08 (46156-10); komMnnekTbl TepMOMETPOB
COMPOTMBIIEHNA U3 MMaTuHbl  TexHudeckne pasHocTHole KTTTP-04,
KTMTP-05, KTMTP-05/1 (39145-08); TepMmOMeTpbl CONPOTUBIIEHUS U3 Nia-
TWHbI TexHndyeckue TMT-1, TMAT-17, TAT-19, TMNT-21, TMNT-25P (46155-10);
TepmonpeobpaszosaTtenu conpotmenenns MetpaHn-2000 (38550-13); npeob-
pasoBatenn Temnepatypbl MetpaH-280, MeTtpaH-280-Ex (23410-13); kom-
nnekTbl Tepmonpeobpasosatenen conpotmenenns KTCI-H (38878-17);
KOMMIEKTbl TepMonpeobpasoBaTenen conpotueneHns nnatuHoBbix KTC-b
(43096-15); TepmonpeobpasoBateny conpoTuerieHnsa nnatuHosble TCI n
TCI-K (65539-16); TepmomeTpbl conpoTmeneHus TC-b-P (43287-09); kom-
nnekTbl TepMomeTpoB conpoTuerienns TOM-110 (40593-09); TepmomeTpbl
conpotuenenns TOM-100 (40592-09); TepmonpeobpasoBaTeny ConpoTmB-
nenus nnatuHosble TCI-H ¢ ananasoHoM m3mepsieMbix Temnepatyp ot 0
no +160 °C (38959-12); TepmonpeobpazoBaTenn ConpoTUBIIEHNS U3 Nna-
TuHbI TC nx vyyBCTBUTENBLHLIE 3riemeHTbl YO (568808-14).

AnvHa 4-npoBogHoM nNuHUKM cea3u ¢ TB He 6onee 400 M npu omu-
YeCKOM COMnpoTUBIEHUMN NMUHUK He Bonee 200 Om.

1.6.4. Npeobpa3oBaTenu gaBneHus

B coctaBe TennocyeTynka Moryt ObiTb Mcnonb3oBaHbl 1 pasnuy-
HOMO TWNa C BbLIXOAHbIM CUrHarioM MOCTOSIHHOrO ToKa B AuanasoHe
4-20 MA, namepsaowme abconoTHOE UM N3dbITOYHOE AaBfieHne U OT-
BevawLime 3agaHHbiM TpeboBaHMAM MO TOYHOCTU M YCMOBUSIM NpuUMe-
HeHus: gatyuku gasneHuss MetpaH-75 6asoBoro mucnosnHeHus (48186-
11); patumku pgasneHna MeTtpan-150 (32854-13); paTunkm aaBneHus
manorabapuTtHble KopyHa € npegenamu [OnyckaemMow npuBEAEHHOM
OCHOBHOW norpewHocTblo 0,5, +1 % (47336-16); npeobpasosatenu
AasneHus nameputesnbHole Candup-22EM ¢ npegenamun gonyckaemom
npuBe4eHHON OCHOBHOW norpelHocTbio £ 0,5 % (46376-11); npeobpa-
3oBatenun gasreHust uameputenbHble Candup-22MIM-BH (33503-16);
npeobpasoBatenn gaeneHust nameputensHole CLB 3a ucknoveHnem
npeobpasoBatenen ¢ npegenamu gonyckaeMom OCHOBHOW MOrpeLuHo-
ctn £ 0,06 % ot guanasoHa namepeHnin (28313-11); naTtunkn gaBneHus
415M (59550-14); npeobpasoBaTenu gasneHus nameputensHole AVP-
10 ¢ npegenamn gonyckaemon OCHOBHOW NpUBELEHHOM NOrpPeLLUHOCTbIO
10,25, 0,4, 0,5, £0,6 % (31654-14); npeobpasoBaTtenun gaBneHus
nameputenbHole AUP-20/M2 (63044-16); npeobpasoBatenu aaBneHus
nameputensHole «AJNIEMEP-ANP-30M» (67954-17); npeobpasoBaTenu
pasnenus NATBX-1 ¢ npegenamu gonyckaemMon OCHOBHOW npuBeneH-
Hon norpewHocTbio £0,5, £1,0 % (43646-10); gaTynkmn gasneHnsa cepumn
DMP, DMD, XMD, DS, DMK, x|act, DM, Baroli, DPS, XMP, HU,
17.600G, 17.609, 18.600G, 18.601G, 18.605G, 26.600G, 30.600G
(55983-13); npeobpasoBaTtenu gasneHus nameputenbHole DMP 3XX,
DMP 4XX, DMD 3XX, DS 2XX, DS 4XX, DMK 3XX, DMK 4XX, XACT i,
DM 10, DPS 2XX, DPS 3XX, DPS+, HMP 331, HU 300 (56795-14);
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npeobpasoBatenu gasneHns nameputenoHole MBS 1700, MBS 1750,
MBS 3000, MBS 3050, MBS 33, MBS 3200, MBS 3250, MBS 4510
(61533-15); npeobpasoBatenu aasneHus nameputenoHole MBS 3300,
MBS 3350, MBS 4003 (56237-14); npeobpasoBaTtenu gaBneHnsa name-
putenbHble OBEH-IMO100M1 (56246-14); npeobpasoBaTtenu (OaTymnkn)
AaBneHns nameputeneHble EJ gns mogenen, HaCTPOEHHbIX Ha Bepx-
HUM Npegen U3MepeHun, Npu KoppekTupoBke Hynsa 1 pas B 6 Mecsues
(59868-15); npeobpasoBaTtenu pfaeneHus wuameputenbHole 3051
(14061-15); npeobpasoBatenu gaeneHnsa nameputenoHbole 2088 ¢ npe-
gernamun gonyckaemown ocHoBHou norpewwHocTbo £0,1 % (16825-08);
AaTyMKN U3BbITOYHOIO OAaBNEHUSA C ANEKTPUYECKUM BbIXOAHbIM CUrHa-
nom OAM-03T-ON (55928-13); patumkm gaBrneHNs TEH30Pe3NCTUBHbIE
APZ, ALZ, AMZ, ASZ 3a ucknoveHnem gaT4nKkoB C npegenamm gonyc-
Kaemomn ocHoBHou norpelwHocTn £0,075 % (62292-15).

MakcnmanbHas anuHa ceasmn TB-IN[ onpegenaeTca TeXHUYECKUMN
xapakrepuctnkamu ncnonsdyemoro N v Buaa kabens ceasu.

MutaHwne ML moxeT ocywecTBNATLCA Kak OoT TB, Tak n oT oTAesNb-
HOro UCTOYHMKa NuTaHuda. TB obecneumBaeT nutaHue wectun ML npu
Toke po 20 MA. [InnHa 2-npoBogHOM NMHUK cBs3n ¢ TB He 6onee 200 m
npu OMUYECKOM CONPOTUBIIEHUN NUHUK He Bonee 100 Om.

16

// B3NET



1.7. MapkupoBka u nfioméupoBaHune
1.7.1. MapkupoBka Ha nULEBOW NaHenu BEPXHEro M HWXHero otceka TB

(puc.2) copoepxuT:

- 0603HaYeHne n HanmeHoBaHwe TB;

- TOBapHbIN 3HAK NpeanpuaTUA-U3roToBUTENS;

- 3HaK YTBEPXAEHUS TUna cpeacTBa U3SMEPEHNS;

- 0603HaYeHne NCNoNHEHNS TENNOBBIYNCUTENS;

- HaNpsbKeHWe NUTaHUA N KOA4 CTENEHU 3aLmnThl;

- 3aBOJCKOM HOMeEp.

| TCPB-042 | | =24B

§
Qomo

@R 18 Ne 1234567
8 Ne 1234567 l )
Y,

BanET TCPB & N\ Mnomba akcnnyataumoHHas

MNOBbIMUCIUTEND

()

B3JNET TCPB

TENNOBbLIYNCIUTENb

Puc.2. Bua v pasmelieHne MapkKupoBKU U BO3MOXHbIX MeCT NiIoMoupoBaHuaA
kopnyca TB.

1.7.2. MNpwn BbINYCKE M3 NPOU3BOACTBA MNOCIE NOBEPKU Ha nrate MoAayns Bbl-
yncnuTens NNoMoupyeTcsl KOMnMnayok, 3aKpbiBalOLMA KOHTAKTHYO napy
J1 paspeleHuns mogudukaumm KannbpoBoYHbIX NapameTpos (puc.A.3).

1.7.3. Ha 0b6bekTe nocne MoHTaxa U NpoBepkn (PYHKUMOHMPOBAHUSA TEnso-
BblYMCNUTENS Ha NNaTe MOAYNS BblYUCAUTENS JOMKEH ObiTb onnomoéun-
poBaH KOMMNaYokK, 3aKpblBalOLWMA KOHTAKTHYHO napy J2 paspelueHus
Moandukaumm yHKUMOHanbHbIX napameTposB TB (puc.A.3).

1.7.4. Ana 3aWmTbl OT HECAHKLUNMOHMPOBAHHOIO 4OCTYNa Npu TPaHCNOPTUPOB-
Ke, XpaHeHUn 1 3KcnnyaTauum MoxeT nnombupoBaTbCs NpoyLIMHA Ha
KpbILLKE HWXHEro oTceka (puc.2).
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1. Okcnnyatauua TCY gormkHa Npou3BOAUTBLCHA B YCNOBUSAX BO3AENCTBY-

21.2.

2.1.3.

IoWmMX aKkTopoB, He NpeBbIWAWNX AOMYCTUMbIX 3HAYEHWIA, OroBO-
PEHHbIX B HacTosLwen 3.

KauecTtBo TennoHocutensa (Hanuuve n KOHUEHTpauus B3Becew, NOCTo-
POHHMX XUOKOCTEW 1 T.M.), @ TaKkKe COCTOsAHME TpybonpoBOaOB TENIO-
CUCTEMbI HE AOSMKHbI MPUBOAUTD K MOSIBIIEHNIO OTNIOXEHUN, BANSIOLLMX
Ha paboTOCNOCOOHOCTb U METPONOrMYECKME XapaKkTEPUCTUKN Npeobpa-
30BaTenen pacxoaa, Temnepatypbl U/Mnu gaBneHus.

BHUMAHME! Onsi o6ecneyeHusi pabomocnoco6Hocmu TCy ¢
aniekmpomazHumHbiMu P @ mensiocucmeme ¢ y20/bHbIM (huslb-
mpomMm Heob6xo0umMo csiedumb 3a UCMIPaBHOCMbIO Y20JIbHO20
¢gunbmpa.

HeobxoaMmMocTb 3allUTHOro 3a3eMileHUst CcocTaBHbIX 4acten TCu,
UMELWNX KNeMmy 3a3eMneHuns, onpenenseTcs B COOTBETCTBUM C Tpe-
bosaHusamu rmaebl 1.7 «[MpaBun yCTpONCTBa 3NIEKTPOYCTAHOBOK» B 3a-
BMCUMOCTM OT HanpsiKeHUs NUTaHusa 1 ycnosun pasmellexHmst TCu.

2.1.4. MonHnesawmTa obbekTa pasmeLleHns npubopa, BbINOSIHEHHAA B COOT-

2.1.5.

BeTCTBUM C «/HCTpYKLMEN MO YCTPOMUCTBY MOSHME3ALWUTLI 30aHUI, CO-
OPYXXEHUI N MPOMBbILWIIEHHbIX KOMMYHUKaunny CO153-34.21.122-2003
(yrBepxaeHHon [Mpukazom MwuHaHepro Poccumn Ne280 ot 30.06.2003),
npegoxpaHseT cocTaBHble YyacTu TCY OT BbIXxoda M3 CTPOSA Npy Hanu-
YN MOJSTHMEBBIX Pa3psSa0B.

ToyHasa 1 HagexHasa paboTta NP obecneunBaeTcsi Npyu BbINOSTHEHUN B
MeCTe MUX YCTaHOBKM CreaytoLmnx YyCroBui:

Ha Bxoae 1 Bbixoae MNP gomkHbl ObITb NPSIMONIMHENHbBIE Y4acTKM Tpybo-
nposoga ¢ DN, paBHbiM DN TP, anvHon B cootBeTCTBUM C TpeboBaHu-
amn O[1 Ha gaHHbIn TUn MP;

- OTCYTCTBWE CKOMMEHUst Bo3ayxa B Tpy6onpoBoae;

2.1.6.

AaBrieHne TennoHocuTenst B TpybonpoBoae OOMMKHO UCKMYaThb raso-
obpasoBaHue;

Tpybonpooa npu pabote TCy Bcerga AomkeH ObiTb 3anNOSTHEH XMUAOKO-
CTblo (TENNOHOCUTENEM);

Harnps>XeHHOCTb BHELLUHEero MarHUTHOro rnosid He LOJPKHa npeBblwaTb
3Ha4eHus1, orosopeHHoro B O[] Ha lNP.

CKopoCTb MOTOKa TEMNOHOCUTENSA B MecTax yctaHoBku IMT He gormkHa
npesbiwaTtb 4 M/c. ina ncnonb3oBaHus T Ha ©onee BbICOKMX CKOPO-
CTSIX NMOTOKa TpebyeTcs NpMMEHEHMEe 3alUTHbIX MMNb3 C COOTBETCTBY-
OLLMMWN XapaKTEPUCTUKAMMU.

2.1.7. JaBneHune B TpybonpoBoae He LOMKHO NpeBbiwaTb NnpeaenbHoe Aony-

CTUMOE 3Ha4eHue ans ucnonbayemoro M aaxe KpaTKOBPEMEHHO.
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2.1.8.

TpeboBaHus K yCrnoBMsIM 3KchnyaTaumm n BblIOOpY MecTa MOHTaxa,
npuBeaeHHble B HacToswen 3], yumTbiBaloT Hanbonee TUNUYHbIE dak-
TOpbI, BASAowWmMe Ha paboTy TennocyeTymka.

Ha obbekTe akcnnyaTaumMm MOryT CyLlecTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauumn gaktopbl, He nogaaroLwmecs npeaBapu-
TenbHOMY MPOrHO3Yy, OLEHKE NN NPOBEPKE, N KOTOPbIE NPON3BOANTEND
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHusi nogo6bHbIX hakTOpoB crieayeT HanuTu nHoe
MEeCTO 3KcnnyaTauuu, rae gaHHble akTopbl OTCYTCTBYIOT UIM HE OKa-
3bIBaAOT BNUSHWUS HA paboTy n3genus.

2.2. Mepbl 6e3onacHoCTHU

2.2.1.

2.2.2.

2.2.3.

224.

2.2.5.

K paboTte c usgenuem gonyckaetca obCrnyXuMBatoLwWmMi nepcoHarn, nay-
YMBLLNI SKCMNyaTauMOHHYI0 OKYMEHTALMIO Ha u3genve.

Mpn nogroToBke M34enua K WUCMOMb30BaHUIO AOMKHbI cobntogaTtbes
«lMpaBuna TexXHNU4ECKOW IKcnnyaTaumm 3NEeKTPOyCTaHOBOK noTpeburte-
nen» n «MexoTtpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6Ges-
OMNacHOCTM) NpU IKCNIyaTaumm 3neKTpOyCTaHOBOKY.

Mpn npoBeaeHun pabot ¢ TCY onacHbIMK hakTopaMmn ABNAOTCS:

HanpskeHue nepemMeHHoro Toka ¢ AeMCTBYHLWMM 3HavyeHem o 264 B
yactoTtom 50 Iy;

AasneHuve B Tpybonposoge fo 2,5 Mla;
TemnepaTtypa TennoHocutens (Tpyéonposoaa) oo 180 °C.

3anpewaeTca ncnonb3oBaTb anekTpomarHuTHele MNP npu gaBneHun B
TpybonpoBoge 6onee 2,5 Mla.

B npouecce paboT no MOHTaxy, NyckoHanagke WM PeMOoHTY Temnso-
cyeTyMKa 3anpeLlaeTcs:

NPOV3BOAUTL MOAKIYEHNA K Npubopy (KpomMe NOAKMYEHUN MO WH-
Tepcency USB) unn 3ameHy anekTpopagmoasieMEHTOB NPU BKIOYEH-
HOM NUTaHWK;

NPOM3BOANTbL 3aMEHY COCTaBHbIX YacTel TennocyeTynka 4O MNONHOro
CHSITMS JaBMneHUs Ha ydacTke TpybonpoBoaa, rae npounssoasitcs pabo-
Thl;

NCMNonb3oBaTb 3MEKTPONpPUGOPbLI N NEKTPOMHCTPYMEHTLI 6e3 noakmnto-
YEeHUs1 UX KOPMYCOB K MarucTpany 3alyTHOro 3a3eMreHus, a Takke uc-
nonb30BaTb NepeyYncrieHHble YCTPOUCTBA B HEUMCNPABHOM COCTOSIHUN.
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2.3. NMoarotoBKa K MCNOJIb30BaHUIO

2.3.1. MoHTaxx TC4 pormkeH NpoBOAMTLCS B COOTBETCTBMM C AOKYMEHTOM

«TennocyeTynk-perncrpatop «B3JIET  TCP-M». WcnonHeHune
TCP-042. NHcTpykumsa no moHTaxy» B76.00-00.00 MM, a Takke 3L Ha
Bxoasume yctponctea. MoHTax O0SmKeH nNpoBOAUTLCA COTPYOHUKAMMU
crneumanmsvpoBaHHbIX OpraHusaumi, npowegwmmn obyyeHne Ha
npeanpusaTUN-U3roToBuUTENE N MOMYYUBLLUMMKU CepTUdMKaT Ha MpaBo
npoBeaeHns faHHoro Buaa pabot, nubo npeacrasuTensaMu npeanpus-
TUA-N3rOTOBUTENS.

2.3.2. Npn nogrotoBke U3genus K NCnosb30BaHMIO JOMKHO OblTb NPOBEPEHO:

2.3.3.

npaBunbHOCTb ycTaHoBkuM MNP, MT n N[ B cOOTBETCTBMM C BbIOpaHHbIM
anropntMom paboTtbl TCu.;

npaBuSIbHOCTb NoAKNYeHus mucnonbadyemolx MNP, MT n MO kK cooTBeT-
CTBYIOLLMM KIEMMHbIM KOfogkaMm Ha mogyne kommyTtauum TB. Cxema
nogknoyeHmss TCY M pasmeleHMe KNeMMHbIX KONMOAOK Ha moayne
KommyTaumm TB npuBeaeHbl B COOTBETCTBYIOLIMX pasgerniax UHCTPYK-
umm no moHTaxy TCu 1 pykoBoAcTBa No akcnnyatauum TB;

NpaBUNbHOCTL MOSIOXEHNA BeHTUnen, otcekawowmx MP wn M4 (oHn
AOJTKHbI BbITh B NOMOXEHUN KOTKPbLITO»);

NpaBUNbHOCTb YCTaHOBKM [P B COOTBETCTBUM C HanpaBneHneM noToka
TennoHocuTens B TpybonpoBose;

Halim4ymne n COOTBETCTBUE HaAMNPAXXEeHUA NMUTaHuaA TenyiocH4eTymka m co-
CTaBHbIX YacTen Tpe6yeMbIM TEXHUYECKUM XapaKTEPUCTUKaM;

NOAKIYeHe ONONHUTENbHOro 06opyaoBaHMs (KOMNbloTepa, MmogemMa
M T.0.) B COOTBETCTBUUN C BbIDPAHHOW CXEMOW.

Tennocuyetunk «B3JIET TCP-M» npu nepBoM BKAOYEHUN UNK Nocrne
ANUTENbHOro nepepbiBa B paboTe rotoB K akcnnyaTauumn (npu oTcyT-
CTBMW OTKA30B N HELUTATHbIX CUTyauuin B CUCTEMAX) Nocne:

30- MMHYTHOrO Nporpeea pacxo4oMepoB;
30- MMHYTHOM NPOMBIBKM 3NEKTPOMAarHUTHbIX NP NOTOKOM XXUAKOCTW.
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2.4. NMopsapok paboTbl

24.1.

Mocne BknoveHnss TB Ha gucnnee otobpaxkaeTcs OCHOBHOE MEHHO.
BBeageHHbIM B akcnnyaTtaumio Tennoc4eTynk pabotaeT HenpepbiBHO B
aBTOMaTU4YECKOM pEeXUME.

2.4.2. CunTbiBaHME TEKYyLUMX 3HAYEHUN U3MepSeMblX NapameTpoB, a Takxke

2.4.3.

COLEPKMMOrO apxXmBOB M XXYpHana OeWUCTBUW onepaTtopa MOXeT OCy-
wecTtBnaTbca ¢ gucnnes TB, a Takke no uHTepdencam RS-232,
RS-485 unn USB-Device. ApxuBHble OaHHble MOryT TaKke 3anucbl-
BaTbca Ha USB-¢new-HakonuTens (pannosas cuctema FAT32, ctan-
Aapt USB 2.0) no nntepdency USB-Host.

BHUMAHME! Ha pucnnee TennoBblMUCIUTENS MOXeET Habnto-
AaTbCs HEeYCTOMYMBaAA UHOMKAUMA TEKYLLEero 3HadeHus pacxoga B Cny-
Yaax U3MEHeHUN pacxofa, CBsA3aHHbIX C MYCKOM, OCTAHOBOM WNN pery-
NIMPOBKOW NMOTOKa TEMNNOHOCUTENS, a TakKe Npu 3HA4YEHUN pacxoda Hu-
Xe HammeHbllero Ans ucnons3dyemoro tuna MNP. HeyctonunBocTb MH-
AnkKauum pacxona npu peskmx M3MEHEHUsX U MarnblX 3Ha4YeHUsaX pac-
Xoda cBsi3aHbl C nNepnofom obpaboTkn MHopMauuun, BbIBOAUMOWN Ha
AnCnnen, n He BNUSAET Ha paboTy cYETYMKOB ObbeMa TENSOBbLIYNCIIN-
Tens.

Ana dopMMpoBaHUA OTYETOB BO3MOXHO MCMOMb30BaHWE TOSbKO TeX
ApPXMBHbIX AaHHbIX, KOTOpbl€ 3anMcaHbl N0 MUCTEYEHUIO KaneHAapHbIX
CYTOK C MOMEHTa nocnegHero nepekntodennsa na pexmnma CEPBUC nnn
KAJTMBEPOBKA B pexum PABOTA.

2.5. Bo3MOXHble HenMcnpaBHOCTHU

2.5.1.

2.5.2.

2.53.

2.54.

2.5.5.

B npouecce (pyHKUMOHMPOBaHUS TensiocHeTyMka Npou3BoauTCca ava-
rHoctuka coctoanma TB, TP, MT wn MNO. ®akt BO3HUKHOBEHUSA HEWcC-
npaBHOCTK OTOOpaxkaeTcs Ha gucnnee TB.

Mpn Bo3HUKHOBEHUN cbosi NGO OTkasa B paboTte TCu HeobxoamMmo onsa
NPOBEPKN NPOM3BECTUN nepesanyck npudopa nyteM KpaTKOBPEMEHHOIO
HaxxaTus kHonku CBPOC B oTCceke kKOMMyTauuM TENSNOBLIYUCIIUTENS.
Mpu oTkase ogHOro M3 gaTyMKoB cornacoBaHHon napbl [T gorkHa
Nnpou3BoaAMTbLCA 3aMeHa 0bomx NnpeobpasoBaTenen cornacoBaHHOW na-
pbl.

Mpn oTcyTCcTBUM CBEYEHUN nHaukaTopa Ha TB Heobxoaumo npoBepuTb
HanMyne HanpsbKeHns NUTaHus.

Ecnn penicteus, npeanpuHaTble B COOTBETCTBUM C YKa3aHHbIMU Bbllle
peKoMeHAaUusMK, He NPUBENN K BOCCTAHOBMEHUIO HOpManbHOW pabo-
Tbl U3Oenus, cneayet obpaTUTbCS B CEPBUCHbIA LEHTP (perMoHanbHoe
npeacTaBUTENbCTBO) UMW K M3FOTOBUTENIO M3OENNS.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1.

3.2.

BBedeHHbI B 3KCnnyaTauuio TENNocYeTYMK pekoMeHayeTcsl noaBep-
raTb NepMoanN4eckoMy OCMOTPY C LieNblo KOHTPOSS:

- paboTtocnocobHocTn TCuy;
- HANN4Yns HanNPsXXeHUs NUTaHUS;
- cobntoaeHns ycrnosuin akcnnyataumm TCuY n ero coctaBHbix Yacten (TB,

NP, AT, MA);

- OTCYTCTBUS NOBPEXAEHUN COCTaBHbIX YyacTen TCuy;
- HAOEXHOCTM ANEKTPUYECKMX U MEXAHNYECKUX COEANHEHUN;
- NPaBUNbHOCTU MONOXEHUs 3adBwkeK, oTcekatowmx [N, u BeHTUNnen

©annacHbIX nuHun IMNP;

- Hynsa 4 B cootBeTcTBMM C ero JM.

MepuvoanMyYHOCTb OCMOTpa 3aBUCUT OT YCIOBUI 3KCnnyaTauuun, Ho
He JOoIMKHA ObITb pexe O4HOro pasa B ABE Heaenw.

HecobntogeHne ycnosuin akcnnyatauun TCY B COOTBETCTBUM C Tpebo-
BaHMSIMU HACTOSLLEro PyKOBOACTBA MO 3KCMnyaTaumm MOXET NpUBECTU
K oTKasy npubopa unv npeBbILIEHUI0 JONYCTUMOrO YPOBHS MOrpeLuHo-
CTN N3MEPEHUN.

BHelwHNe noBpeXaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN M3MepeHuin. [pu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs Unn kabens nuTaHusl, cBs3n Heobxo-
AMMO 00paTUTBLCA B CEPBUCHbLIN LIEHTP UMW perMoHarnbHoe npeacraBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHewnLen akcnnya-
Taumn.

Hannuve HanpsbkeHnsa nutanms TCu onpegensdetcd no Hanuumio
cBeyeHus naHenu gucnnes. PabotocnocobHocTe npubopa onpeaens-
€TCS NO COAEPXKAHUIO NHOMKaUUK Ha gucnnee TB.

3.3. B npouecce akcnnyataumm TCY He pexe ogHOro pasa B rog Heobxoau-

MO MpPOBOANTb NMPOMOUNAKTUYECKMI OCMOTP BHYTPEHHErO KaHana npe-
obpasoBaTtens pacxoda Ha HanuMume 3arpsa3HeHun u/vnu OTNOXKEHUN.
[lonyckaetca Hanuuue nerkoro pbhKeBaToro HaneTa, KOTOpbIA npu
npoBeAeHUn NpodUNakTUKM AOSHKEH CHUMATbCS C MOMOLLBbIO YUCTOMN
MSITKOW BETOLUW, CMOYEHHON B BoJe.

Mpy Hanuuuu 3arpA3HeHUn N OTIIOXKEHUA OPYroro Buaa unm nx cy-
LLLeCTBEHHOW TOSLUHBI HEOBXOAMMO NPOU3BECTU OYMCTKY BHYTPEHHEN
nosepxHoctn lNP.

Hanuune 3arpsisHeHUr Ha MOBEPXHOCTU, KOHTAKTUpylLWen C Ten-
noHocuTenem, CBUAETENLCTBYET O HEYAOBNETBOPUTEINTbHOM COCTOSIHUN
CUCTEMbI TEMNSNOCHAOXEHMS.
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3.4. B npouecce akcnnyatauum Heobxoaumo crneanTtb 3a TeM, YTObbl kaHan
nepegayv gasnenuna ot Tpybonposoaa k 1 He 3acopsanca, u B HEM He
ObIno Npobok rasa. C 3aTon LEenbio 3fiEMEHTbI KaHana nepegayuv aasne-
HUA pekoMeHAyeTCa nepuogndeckn npoayeaTb, a TakkKe CTpaBnuBaTb
N3 HUX BO3ayX. [1lepMoanyHOCTb Taknx paboT ycTaHaBnMBaeTCHa noTpe-
GuTenem B 3aBUCMMOCTU OT YCIOBMI SKCNNyaTauuu.

3.5. Mpn MOHTaxe N geMoHTaxe anemeHToB TCY HeobXoauMo pyKoBOA-
CTBOBaTbCHA  OOKYMeHTOM  «Tennocyetyuk-pernctpatop  «B3JIET
TCP-M». UcnonHeHnne TCP-042. UHCTpyKUuMa no MoHTaxy» B76.00-
00.00 M, a Takke 31 Ha cocTaBHble YacTH.

3.6. OTnpaBka npubopa Ans npoBefeHUs NOBEPKU NMOO peMoHTa [OorkKHa
npomn3BOAMNTLCA C Nacrnoptom npubopa. B conpoBoguTenbHbIX OOKY-
MeHTax HeobxooMMO YKasbiBaTb MOYTOBbIE PEKBU3UTLI, TENeqOoH U
dakc oTnpaBuTeEnNs, a Takke cnocob n agpec obpaTtHom goctasku. [pwu
OTNpaBKke M3roTOBUTENIO Ha PEMOHT COCTaBHOM 4acTW, BXOAsILLEN B
komnnekt TCy, HeobxoaMMO yKasbiBaTb 3aBOACKOWN HOMepP Tenroc4yeT-
4yuka.

BHUMAHUE! Omnpaeka mensoc4Yyem4yuka € noeepKy usu pe-
MOHM OOJIKHa npou3eo0umbCsi MOJILKO Nnocsie omkrvYeHus1 6a-
mapeu om pa3beMa 8 omceKe KOMMymauyuu mernsosblqyuciume-
Jisl.

4. MOBEPKA

lMoBepka TennocyeTynka NPOBOAUTCS B COOTBETCTBUWN C AOKYMEH-
Ttom MIT 0864-1-2018 «WHcTpykuma. TCU. TennocyeTymku-
peructpatopbl B3JIET TCP-M. MeToguka noBepkuy», YTBEPXKOEHHbLIM
®ryn «BHUMP» 10 oktabpsa 2018 r.

MexxnoBepoyHbIM NHTepBan — 4 roga.
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5. YITIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

5.1. Tennoc4eTymnk, YKOMMNIEKTOBAHHbLIN B COOTBETCTBUM C Tabn.3, ynako-
BbIBaeTCs B MHAMBUAYanbHyto Tapy kateropum KY-2 no FrOCT 23170.

MpucoeanHuTenbHas apmaTtypa NOCTaBnsieTCs B OTAENbHOW Tape
pOCChINbIO UNn B cbope Ha OAUH UM HECKONbKO KoMMNekToB TCu.

5.2. TC4Y pomKeH XpaHUTbCA B CyXOM OTansiMBaemMoM MOMELLEHUN B COOT-
BETCTBUM C ycrnoBuammu xpaHeHusa 1 cornacHo NOCT 15150. B nome-
LWEeHUN ONsl XpaHEeHUSA He O0SMKHO ObiTb TOKONPOBOASALLEN MbiNX, NAapOB
KACNOT, LLenoYen, a Takke rasoB, BbI3blBalOLLMX KOPPO3UIO U paspy-
LAKLWLMX N30NSLMIO.

TennocyeTunk He TpebyeT crneumanbHOro TEXHUYECKOro 06CnyKu-
BaHWUSI NPY XpaHEHUN.

BHUMAHUE! PesepeHasi 6amapesi mensosebiyucaumernlsi
TCPB-042 Ha nepuod xpaHeHuUsi U mpaHcnopmupoeaHusi OOJDKHa
6b1mb omknroyeHa!

5.3. TCu «B3JIET TCP-M» mMoXeT TpaHCnopTMpoBaTbCA aBTOMOOUIbHbLIM,
peYHbIM, >Xene3HOAOPOXHbIM N aBMaLUMOHHBLIM TPAHCMOPTOM (Kpome
HerepMeTU3NpPOBaHHbLIX OTCEKOB) Mpu CobMaeHUM Crieayrowmx ycno-
BUIA:

- TPaHCNOPTUPOBKA OCYLLIECTBIISIETCHA B 3aBOACKOMN Tape;

- OTCYTCTBYET NpsiMOe BO3encTBue Bnaru;

- Temnepartypa He BbIXoAWUT 3a npeaensl oT MuHyc 25 0o 55 °C;
- BNaXXHOCTb He npesblwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaumsa B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 Mm unu
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHNeM NUKOBOro yckopeHust Ao 98 m/c?;

- YNOXEeHHble B TpaHCMopTe M3Aenus 3akpenneHbl Bo nsbexaHvwe nage-
HUSA 1 coyaapeHuii.
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NMPUNOXEHUE A. Bup cocTtaBHbIX YacTen TennocyeT4ymka
1 2 3
[ [ [
A ( / / / )
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7 " LY ¢]
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\@ o§."Jo TCPB02_| =208 1P5
TB Ne 1234567
\ J

~

4
L /
8 f; — N/
B3JET TCPB ook
TENNOBbLIMUCNNTENb '@j' @

207*

~

217+
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a) Bug cnepeau

A

84*

/ﬂ%:f

q @@000

v | ||

0) BMA CHU3Y
* - cNpaBOYHbLIN pasmep

1 — omcek uHmepghelicos;

2 — Oucninel uHOukamopa;

3 — Knasuamypa;

4 — omcek KomMMmymauuu;

5 — KpbiwKa omceka KoMMymauuu;

6 — 2epmM08800bI cuzHallbHbIX Kabernel u kabenel ces3u;
7 — 2epmoes00 kabens numaHus;

8 — pasvem uHmepghetica RS-232;

9 — pasvem uHmepghetica USB-Device;

10 — pasvem uHmepghetica USB-Host.

Puc.A.1. Bug tennoBbluncnutens ncnonHeHusa TCPB-042.
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MEeCTO AN Nnom6si
aKcnnyaTauMoHHOM

Haknenka

rmnb3a

A

113,2*

MOHTaXHas 9
Kopobka

KabernbHbIN

I
BBOA \U;,!

Ci1J |

L*

BMA cnpasa
* — cnpaBoYHbIV pasmep

[nnHa moHTaxkHOM Yactn I*, mm | 57 77 105 | 140 | 230
L*, mm | 158 | 178 | 206 | 241 | 331

Konogka

Kopobka
KOHTaKTHas

MOHTaXXHas

@I =
A @3(11) 2|(
@4(12) 4L4

N\

i
Baner TNC
Pt500/1/4/3...180°C

NEXOCOOOCKX

7 ™

Bua Haknenkun Ha KpblLke
MOHTaXHON KOPOOKM

Puc.A.2. Tepmonpeo6Gpa3soBartenb conpotuBneHunsa «B3JIET TMC».
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nomba 3KcnnyamalyuoHHasA
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J1 J2
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Sisind kg
2 2s1nd <
= £5nd
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nasnenus (N0)

pacxopa (MP)
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S L awaval
7] S gavaiE | oo
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@ veld | —————
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N vS1ld
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Puc.A.3. Mecta nnombupoBaHus TB B oTceke KoMmmMyTauuu.
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NMPUNOXXEHUE b. Pa3psagHoCTb MHAUKALMM NapaMeTpoB Ha AUC-

nrnee tensqioc4yeT4ynKa

(cnpaBo4HoOe)
Ta6bnuua B.1
O6o3Ha4veHne PaspsnHocT,
HanmeHoBaHue napamMeTpa, MHOWKaunmn
fapamerpa eVHULbI U3MepeHna enasd obHas Mpumeanms
npu nHMKaLmMm P H AP
4acCTb 4acCTb
Gm Pacxoa maccoBblii [T/4, Kr/J] 1-6 4
Pacxopn o0beMHbIN
Gv [M3/4, n/MUH] 1-6 4
t Temnepartypa [°C] 1-3 2
At Pa3HOSTb 3Ha4YeHun Temnepa- 1_9 >
Typbi [°C]
[aBneHne
P [MMa, krc/cm?, 6ap] 1-2 3
M Macca TennoHocutens [T, Kr] 1-10 3 Mpum.1
\' O6bem [Mm3 ] 1-10 3 Mpvm.2
KonuyectBo TennoTbl
Q [MBT-4, [, Mkan] 1-10 3 Mpum.3
TennoBas MOLLIHOCTb
E [MBT, I[x/y, Mkan/y] 1-6 4
T, 1 Bpems 1-7 2
h YaenbHas sHTanbnunsa [Mkan/T] 1-4 3
p MnoTtHocTb [Kr/md] 1-4 3
ConpoTtuBneHne anekTpuye-
R ckoe [Om] 1-4 2
| Cwuna Toka [MA] 1-4 2
= YacTtoTa cnegoBaHust UMMynb- 1_4 5
coB [I'uy]
NMPUMEYAHUA.

1. MNepenonHeHne cyeTynka HacTynaeT, ecnu 3HadyeHne M > 2.10° 1. Mo-
crne nepenosfiHEHUsI CYETYMKaA OTCHET HauYMHAeTCs C HYNneBOro 3Hauye-

HUA.

2. MNepenonHeHne cyeTynka HacTtynaet, ecnn V > 2.10° m3. Mocne nepe-
MONTHEHNS CHETYMKA OTCHET HAaUYMHAETCH C HYNEeBOro 3Ha4YeHusI.
3. MNepenonHeHne cyeTynka HacTtynaet, ecnu Q > 2-10° Mkan. Mocne ne-
PEenofIHEHNSI CHETYMKA OTCHET HAUYMHAETCHA C HYNIEBOrO 3HAYEHUS.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOrO NUTaHUA

i O/G§ ) H
2 4 N\
] -V 0
\o T
+V OK
O 35 * )
90 * +V ADJ l
0
3
—— \; N L |
22
\ 4 — -
4~
ar D> | 100* .
a) BuA cnepeam 6) Bua cboky

* - cNpaBOYHbLIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/T00KU 8bIXOOHO20 HanpsikeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamMop 8KTOHYEHUSI UCMOYHUKa 8MOPUYHO20
numaHusi;

3 — 8UHM 3a3eMrieHust;

4 — BUHMbI KOHMAaKMHOU KOJTIOOKU MOOKMOYEHUS Hanps»KeHUs numaHusi
~220 B 50 'y (L — nuHus, N — Helimparib);

5 — cepbea 0r1si 0c8060XK0eHUS 3aleriKu;

6 — 3awerika 0ns kpenneHus Ha DIN-pedlke.

Puc.B.1. UcTouHuK BTOpMYHOro nutaHusa cepumn ADN-3024 (=24 B 30 BT).
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a) Bug cnepeau 6) Bung cboky

* - cnNpaBOYHbLIN pasmep

1 — BUHMbI KOHMAaKMHOU KOST00KU 8bIXOOHO20 HarnpsiKeHusi =24 B;

2 — BUHM MNOOCMPOUKU 8bIXOOHO20 HarpPsXKeHUS;
3 — c8emoduUOOHbIl UHOUKamMOop BKIIYEHUS UCMOYHUKA 8MOpPUYHO20

numaHusi;
4 — 8UHMbI KOHMAaKMHOU KO/1I00KU MOOKITHOYEHUS HanpsKeHUsl numaxusi

~220 B 50 'y (L — nuHus, N — Hedmparb);
5 — cepbea 0151 0c8060X0eHUS 3aUeIKU;
6 — 3awernka 0ns kpenneHus Ha DIN-pelike.

Puc.B.2. UcTouyHuk BTOpUUYHOro nutaHma cepun HDR-30-24 (=24 B 30 Br).
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NMEPEUATU HA CAUT NOCTABLUMKA
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CUBOTOM

3092154@mail.ru

Baw Hap,emen‘/i NOCTaBWUMK U KOHCY/Z1IbTAHT MO BCEM CaMbiM XO40BbIM
Ten10CHeT4YHNKAM U BOOOCHETYHNKAM, I'IpI/I60paM ANA Y3108 ydeTa Ternja U BoAbl.

Ten. +7 (383) 309-21-54
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