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Hactoawmn [OKYMEHT pacrnpoCTpaHAeTCa Ha TensiocyeTyYuK-
peructpatop «B3JIET TCP» mncnonHenna TCP-024M v npeaHasHadeH
ANs 03HAKOMSIEHMSI MOMb30BaTeNs C YCTPOWCTBOM TEeMsiocHeTYMKa U
NMOpsiAKOM €ro aKkcnsyataumm.

B cBs3M ¢ NnpoBOANMBIMM KOHCTPYKTUBHBIMKM gopaboTkamu 1 yco-
BEPLUEHCTBOBAHUSAMU B TEMSIOCHETYMKE BO3MOXHbI OTIIMYMS OT HACTO-
ALEero pykoBOACTBA, HE BNUAKOLIME HA METPONOrMYecKme xapakrepu-
CTUKN 1 PYHKLMOHAIbHbIE BO3MOXHOCTU U3OENus.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN - AnameTp YyCIIOBHOro Npoxoaa;

KK - XKUOKOKpUCTaNIMYeCKun nHankaTop;

HC - HewTaTHas cuTyauus;

HCX - HOMMHarnbHasa cTaTUYecKas xapakTepucTmka npeobpasoBaHus;
HTO - HOpMaTUBHO-TEXHUYECKAsS OOKYMEHTaUuNS;

na - Nnpeobpa3soBaTtenb gaBEHUS;

MK - NepcoHarbHbI KOMMNbIOTEP;

Mno - NporpammMHoe obecneveHune;

MneP - Nnpeobpa3soBaTtenb pacxoaa;

nT - NnpeobpasoBaTtenb TeMnepaTypsbl;
P3 - PYKOBOACTBO MO 3KCMyaTaunm;
cuy - CEPBUCHbLIN LIEHTP;

B - TeNsIOBbIMUCIIUTENDb;

TK - TemnepaTypHbIN Kanubparop;

TrMNC - TepmonpeobpasoBaTerib COMPOTUBIIEHWS;
TCvy - TEeNNOCYEeTUUK;

o4 - 3KCnnyaTaunoHHas OKyMeHTauus.

e Tennocyemyuk-peaucmpamop «B3JIET TCP» 3apesucmpupogaH 8
[ocyOapcmeeHHoM  peecmpe cpedcme  usmepeHul P®  nod
Ne 87702-22.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP» coomeemcmeayem mpe-
6ogaHusiM HopmMamugHbIX OOKYMEHMO8 0 3/1eKmpoMa2HUMHOU co8-
mecmumocmu u 6e3onacHocmu.

e Tennocyemdyuk-peaucmpamop «B3JIET TCP» paspeweH K rnpuMeHe-
HUK Ha y351ax ydema meriogol aHepauu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP» paspeweH K npumMeHe-
HUIO Ha rpou3so0cmeeHHbIX 06beKkmax 8 coomeemcmeauu C rpasurna-
MU MpoMbIwIeHHoU 6e3onacHocmu.

YpocTtosepsiiowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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1. OMNCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1. Tennoc4yeTtumk-peructpatop «B3JIET TCP» npegHasHavyeH ans uame-
peHus napameTpoB TEMSIOHOCUTENS N ydeTa Tenso- N BOAOPECYPCOB B
pasnU4YHbIX TENOCUCTEMAX.

Tennocyetumk cootBetcTByeT NOCT P 51649-2014, pekomeHaa-
umam MU 2412, MU 2573, MO3M R75 vn gpyron HOpMaTUBHOW AOKY-
MeHTauuKn, pernameHTmpytoLlen TpebosaHmsa Kk npubopam yyeta.

1.1.2. Tennoc4yetumk «B3JIET TCP» ncnonHenna TCP-024M obecneumBaer:

a) namepeHune n onpeaeneHue:

- TEKYLLMX 3HAYEHUN NapameTpoB TENnoHOCUTENHA MepBUYHbIMU NPeob-
pasoBaTensiMu pacxoga, TemnepaTtypbl U 4aBreHus;

- 3HaYeHU TensoBOM MOLLHOCTU, KONMYecTBa TensoTbl U Macchbl TEMso-
HOCUTENS B HECKOSBbKUX TenfiocucTemax;

0) MHOMKaUMIO N apXnBUpOBaHME:

- pe3ynbTaTtoB M3MEepeHUn U ONarHOCTUKM B Kaxgom Tpybonposoge u
KaXkgon Tennocucteme, a Takke CyMMapHbIX JAaHHbIX;

- BpemMeHu HapaboTKn U NpocTos;

- 6a3bl YCTAHOBOYHbIX MapamMeTPOB MO KaXKAOW TENNOCUCTEME;

B) BbIBOJ, M3MeEPUTENbHOW, ANAarHOCTUYECKOW, YCTAaHOBOYHOW, apXMBHOW U
Apyron nHopmaumm:

- yepe3 nocnegosBaTenbHbIn MHTEpdenc RS-232 mnu RS-485 (Heno-
CpeACTBEHHO MO kabento, No TenedOoHHbIA NIMHUN CBA3KU, NO paguoka-
Harny unu KkaHasny COTOBOW CBSA3N);

- yepes nHtepdenc Ethernet;

) KOHTPOSb N perncTpaumio:

- Hannuyns OTKasoB N HEUCNPAaBHOCTEN COCTaBHbIX YacTen TennocyeTyum-
Ka n HewTaTHbIX cntyaumn (HC) B Tennocuctemax;

- JencTBuin onepartopa, NPOU3BOAMMBIX C TENMOCYETYNKOM MNpU MOAro-
TOBKE M B NpoLiecce aKcnnyataumm;

A) 3alMTy apXMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHUPOBAHHOMO
aoctyna.

1.1.3. Tennocuetunk «B3JIET TCP» wucnonHennsa TCP-024M nocTtpoeH Ha
6ase tennosblumcnutena «B3JIET TCPB» ucnonHenus TCP-024M co-
OTBETCTBEHHO.

Tennosbluncnntens ncnonHeHna TCPB-024M oTnuyaetca cocTta-
BOM apXWBOB: HanMynem OOMNOSMHUTESNbHbBIX YAaCOBbIX, CYyTOYHbIX U Me-
CSI4HbIX apXMBOB, B KOTOPbIX 3HAYEHUS1 apXMBUPYEMbIX NapamMeTpoB Co-
XPaHATCA HapacTalLwmMm UTOroMm.

B tennosbluncnutene mucnonHenma TCPB-024M ¢ gononHutenb-
HbIM Moaynem apxmBatopa WKC[.467532.001 peann3oBaHbl MUHYT-
Hble apXMBbl, aHanorn4Hble NO CTPYKTYpe YacoBbIM apX1MBaM.
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1.2. TexHNn4YeCcKne xapakTepmuCTuKun

1.2.1. OCHOBHble TEXHUYECKME XapakTepuctukn Tennocdetymka (TCuY) npmse-
JeHbl B Tabn.1.
Tabnuua 1
HavmeHoBaHve napameTpa 3HayeHve napameTpa Mpym.

1. KonnyecTtBo AaT4MKOB M3MEPEHNS NEPBUYHbBIX

napameTpoB:

- pacxopa o9

- TemnepaTypbl no 6

- JaBrieHus [o 6
2. KonmyecTBo KOHTPONUPYEMbIX TENNOCUCTEM 0o 3 Mpum.1
3. KonnyecTtBo KOHTpOnMpyembix Tpy6onpoBoaoB B

OoJHOM TenrnocucTeme no4
4. lnanasoH namepeHus cpegHero o6 bLeMHoro

pacxofa, M3/ ot 0,01 go 300 000 MNpum.2
5. nanasoH nsmepeHunsa temnepatypsl, °C ot 0 go 180 MNpum.2, 3
6. [lJnanasoH namepeHnst pasHoOCTU TemnepaTyp B

nogatowiem n obpatHom Tpybonposogax, °C oT 3 go 180 MNpum.2
7. QnanasoH nsmepenunsa gasnexuvs, MlMa ot 048010 Mpnm.2
8. HanpskeHne nuTaHus noCTOSHHOIO Toka, B 24 cm.n.1.2.2
9. NoTpebnsemas MowHOCTbL, BA 0o 24,0 MNpum.4
10.CpeaHsasa HapaboTka Ha oTkas, M 75 000
11.CpegHuin Cpok Cnyxobl, neT 12

NMPUMEYAHUA.
1. Ecnu gns ogHoM KOHTponMpyeMon TennocmucteMbl obecnevmBaeTcs ce-

1.2.2.

30HHOE NepeKnYeHre anroputTma pacyeTa Tensa, TO KOIM4ecTBO KOH-
TponMpyembIx cucteM He 6onee 2-X.

. 3HaueHune napamMmeTpa onpepgendeTca TexHU4eCKMMN XapakKTtepuctumka-

MW NepBUYHbIX NpeobpasoBaTenen, BXOASALMX B COCTAB TENNOCYETUYN-
Ka.

Bo3moxXeH KOHTponb (M3MepeHue 1 apxXuBMpOBaHME) Temnepatypbl
cpenbl B AvanasoHe oT MuHyc 50 °C (Hanpumep, TemnepaTtypbl HapyX-
Horo Bo3ayxa) n go 300 °C (Hanpumep, napa) ¢ UCMofb30BaHMEM CO-
OTBETCTBYIOLLEro TepmonpeobpasoBaTens CONpoOTUBMNEHMS.

. C yyetom mowHocTn, notpebnsemon npeobpasoBaTtensmm pacxoga u

AaBJieHnd, BKIMIO4YEHHbIMW B COCTaB TernJjioc4eT4vnka.

OnektponutaHue Tennosbluncnutensa (TB) OomMKHO ocylecTBNATbLCS
CTabuUnNU3npoBaHHbIM HaMNpPs>KeHNEM MOCTOSHHOMO TOKa 3HaYeHuem K3
AnanasoHa (22—-29) B ¢ ypoBHeM nynbcaumu He 6onee + 1,0 %.

Mutanne ot cetn 220 B 50 'y moxeT obecnevmBaTbCs C MOMOLLbIO
ncTtoyHnka BTopudHoro nutanua (MBI1), noctaeBnsemoro no 3akasy
(Mpunoxexune B).
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1.2.3. TennocuyeTunk obecnevmBaeT INEKTPONUTAHNE NOCTOSHHBIM HanpsXxe-

Huem 24 B + 1 %:

- 0O AEBSATM AATYMKOB pacxoda npy MOLLHOCTM noTpebnexus ao 2 BT Ha

JaTuuK;

- 0O WeCTM JaTymMKoB AaBrieHns npu Toke Ao 20 MA Ha gaTuyuk.

1.2.4. TennocyeTynk obecneynBaeT XpaHeHne pesynbTaToB paboTbl B apxu-
Bax M XypHarnax, XapakTepuUcTUK/N KOTOpbIX NpUBeAeHbl B Tabn.2.

Tabnuua 2
HanmeHoBaHus Konnyectso
ApXMBOB Y XypHaIoB 3anucew Mpumeatme
Apxuebl:
MwuHyTHBIN TC * 46080 .
Uacoson TC 1488 COXPaHATCS NpUpaLleHns 3Ha4YeHUiA napa-
CyTounbiii TC 366 gng;gs:ﬂa TENNocucTeMe 3a MHTepBarn apxuBu-
Mecsa4yHbin TC 48
HacoBoii cymmapHbiii 1488 COXPaHSIOTCA CyMMbl NPUPALLEHNI 3HAYEHWIA
CyTOYHBIV CYyMMapHbIN 366 napameTpoB B HECKOSbKMX TenrnocucTemax 3a
Mecsa4HbI cyMMapHbIn 48 VHTEpBan apXuBNpoBaHus
Hacosof 1—|apaCTarou.u/|M vTorom 1488 COXpaHSTCS 3HaYeHNs MapaMeTpoB HapacTa-
CyTOHHbIVIv HapacTalLnM NTOrom 366 LM UTOTOM B TEMNOCACTEME
Meca4HbIn HapacTalLWwmMM UTOroMm 48
XypHanbi:
KypHan HC TC 500 chukcupytotcss HC B Tennocucteme
KypHan HC 100 dukcupytotea HC B TennoBbluncnurene
VKCUPYIOTCSt USMEHEHWS MOMb30BaTeNeM
>KypHan nonb3oBartens 1000 ;q/?:TaHOF:B{)HHbIX NApaMETPOR
>KypHan oTkasoB 100 UKCUPYIOTCS OTKa3bl TEMITOBLIYUCIIMTENS
YKypHan pex1mMos 512 hVKCMPYIOTCS M3MEHEHUSI PEXMMOB ynpaBsre-

HUA TEeNJ10BbIYNCIINTENA

* - B TB ¢ ycTaHOBMNEHHbIM MOgyneM apxuBaTopa

BpeMﬂ COXPaHHOCTUN apXMBHbIX, a TakKkKe YCTaHOBOYHbIX OaHHbIX
npn OTKINKOYEHNN BHELLIHETO NMUTAHUA — HE MEHEE 5 ner.

1.2.5. YCTONYMBOCTb K BHELLUHUM BO3LAEWCTBYHOLLMM (pakTopam TensoBblYMC-
nntensa B paboyem pexume:

- Temnepatypa ot 5 go 50 °C;

- OTHOCUTENbHAsA BNaXHoCTb - He 6onee 80 % npw Temnepatype A0
35 °C, 6e3 koHaeHcauun Bnaru;

- aTMocepHoe gasnenue ot 84,0 go 106,7 kla;
- Bubpauus B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon o 0,35 mm.
CrteneHb 3awmTtel TB cootBeTcTBYET KOy IP54 no TOCT 14254.

YCTONYNBOCTb K BHELLUHMM BO3OEWCTBYHOLUM (pakTopam ocTtalb-
HbIX cocTaBnsaowmx TCY ykasaHa B 3KCnflyaTauMOHHON LOKYMeHTaumm
(30) Ha cooTBETCTBYOLLMNE N3AENUS.
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1.3. MeTponornyeckme xapakrepucTuUKu

lMepeyeHb MeTpONorMyeckux napameTpoB TennocdeTynka npuse-
JeH B Tabn.3.

Tab6nuuya 3

HaumeHoBaHue napameTtpa 3HauyeHue napameTpa

Mpepensl gonyckaeMon OTHOCUTENbHOW MOrpeLuHocTy
n3MepeHns cpegHero ob6bLEMHOro (MaccoBOro) pacxopa,
obbema (Macchbl) TennoHocuTens *:

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

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

- Ons Knacca To4HocTt 1

- ON§ Knacca TO4YHOCTH 2

rae Gmax — MakCcMMarnbHbI pacxon TennoHocuTens, M3/u,
G — n3MepeHHbIN pacxon TennoHocuTens, m3/y

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

raoe t — nsmepeHHasa TemnepaTtypa TennoHocutens, °C

MNpenoensl gonyckaeMon nNpPUMBEAEHHOMW MOrPeLHOCTH

+1,0%
N3MepeHns AaBneHns TennoHocuTens

MNpenensl gonyckaeMon OTHOCUTESTIbHOM MOrPeLlHOCTU| B COOTBETCTBMM C Kraccom 1 n 2

N3MEPEHMNS TENITOBON SHEPTUN no FOCT P 51649-2014
Mpenensl gonyckaeMon OTHOCUTENbHOM MOrPELLUHOCTU
npyv U3MEPEHUN, NHANKALMKN, PETNCTPALNA, XPaHEHUN U Ne- +0,01 %

penavye naMmepeHHbIX 3Ha4YeHnin BpeEMEHUN pa6OTbI

* — B 3@aBMCMMOCTU OT TUMa NpMMeHsieMoro npeobpasoBaTtens pacxoaa.
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1.4. CocTaB

CoctaB TC4 npu noctaeske — B COOTBETCTBUM C Tabn.4.

Tabnuua 4
HaumeHoBaHuWe 1 ycrnoBHble 0603Ha4YeHUs Kon-Bo MpumevaHne
1. Tennosbluncnutens «B3JIET TCPB» 1
2. NpeobpasoBaTtenb pacxoaa no9 MpumeyvaHne 1
3. NpeobpasoBaTens TemnepaTypbl 0o 6 Mpumeyvarne 2
4. NpeobpasoBaTtenb gaBneHns 0o 6 MpumedvaHne 3
5. \CTOYHUK BTOpMYHOIo NuTaHus =24B 1 lNpumevanue 4
6. MacnopTt 1
7. KoMmnnekT akcnnyaTaunoHHOM 4OKYMEHTauun B CocTaBe:
- PYKOBOACTBO MO 3Kcnnyartauum MpumeyaHve 5
- MHCTPYKLMSA MO MOHTaxXy
8. MeToamka noBepkun [NpumeyaHune 6
NMPUMEYAHNA:
1. Tvn n KonnMyecTBo NpeobpasoBaTtenen pacxoga — B COOTBETCTBUM C 3a-
KasoM. TwunoBass nocTtaBka — 3feKTPOMarHUTHble pacxo4oMepbl
«B3JIET OP Jlant M» mncnonHenna 9PCB-420J1 Tpebyemoro Tunopas-
mMepa.
2. Tvn n konn4yecTBo npeobpasoBaTenien TemnepaTypbl — B COOTBETCTBUN
C 3aKasom.
3. Tun n KonnyecTBo npeobpasoBaTenen AaBneHUs — B COOTBETCTBUM C
3aKasom.

4. ICTOYHMK NUTaHuA noctaenseTcs no 3akasy. MoWwHOCTb UCTOYHUKA NK-
TaHWS 3aBUCUT OT KONMYyecTBa NMTaeMbIX aT4MKOB pacxoga (Tabn.A.1,
MpunoxeHwne A) 1 gaBneHus.

5. OkcnnyaTtauMoHHasa JOKYMeEHTaumMs U KapTbl 3aKka3a Ha JaHHOe usgenve
N Opyryro npoaykuuio, Bolinyckaemyto cdovpmon «B3JNET», pasmeLleHbl
Ha canTe no agpecy www.vzljot.ru.

Takke Ha cante cmpmbl «B3JIET» pasmelwieH nakeT nporpamm
«YHuBepcanbHbii NPOCMOTPLUMKY», BKMAOYAKLWNA B CBOW COCTaB WH-
CTpyMeHTanbHyto nporpammy «MoHutop Banetr TCPB-024(M)» ans
paboTbl ¢ npnbopom no nocrnegoBaTenbHbIM MHTepdencam RS-232,
RS-485 n untepdericy Ethernet.

Mo 3aka3y BO3MOXHa MocTaBka NporpaMMHOro komnrekca «Banet
Cl», nosonsawwero obbeanHATb B eOuHyl ceTb npubopbl (B TOM
yucrne pasnuUYHOro Tuna u pasHbIX Npou3BoauTenen) ¢ Lenblo aBToMa-
TM3aumm cbopa faHHbIX, co3aaHnsa U BeaeHuss 6a3 AaHHbIX, a Takke
noaroToBKW OTYETOB.

6. Metoauka NoBEpPKK AOoCTyrnHa Ha cante PN OEMW:
https://fgis.gost.ru/fundmetrology/reqistry/4/items/547969.
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1.5. YcTpoucTtBo n pabota
1.5.1. MpuvHUKMN paboTbl

Puc. 1.

Tennocuyetunk «B3JIET TCP» ucnonHenns TCP-024M nocTtpoeH-
Hbin Ha 6ase TennoBbluucnutTens «B3JIET TCPB» wucnonHeHus
TCPB-024M npeactaBnser cobov eauHbii MHOrOMYHKLMOHAMNbHbIN
MHOroKaHasnbHbIN KOMIMIEKC, KOTOPbIN MOXET BbIMOMHATL Y4eT N perun-
cTpauuio napameTpoB TEMSIOHOCUTENS W KONM4YecTBa TennoTbl B He-
CKOJIbKMX Tensiocuctemax pasnnyHon KoHurypauuu.

MpuHUMN OencTBnA TennocyeTynka OCHOBaH Ha M3MEPEHUU nep-
BUYHbIX NMapamMeTpoB TEMSIOHOCUTENSA C NOMOLLbI nNpeobpasoBaTtenen
pacxoga NP, temnepatypsbl MT, gasnenus MO n o6paboTtke pesynbra-
TOB WU3MEPEHUN B COOTBETCTBMM C anropuTMOM BbIOpAHHON CXeMbl
Tennoydeta. KaHanbl namepeHnsa pacxoga, Temnepatypbl U OaBreHus
TennocyeTyYnKa COCTOAT U3 MEPBUMYHOIO M3MepuUTenbHOro npeobpaso-
BaTens, NUHMN CBA3U U KaHana M3MepeHusi TeNNoBbIYMCINTENSA COOT-
BETCTBYHOLLEro NapameTpa.

CprKTypHaﬂ CxXeMa TernjiocHeT4ymkKa rnpmeegeHa Ha pI/IC.1.

TennoBbluncnUuTenb

-4—P RS-232

il

—_ — 2
| I'IP7: 4——P RS-485
|—|-|F}—9: —| Dirl
I:ﬁéﬁ_1>——$> DUZ
A —»| Dir3 <«— Certb Ethernet
I"AC3
==
nT1
—>
—> UHpgukatop
—
nTeé

=24B ¢~220 B 50 'y

KnaBuatypa
UcTouHMK
BTOPUYHOIO

nMUTaHUA

il

[P, IT, N4 — npeobpazosamernu pacxoda, memnepamypbl, 0asreHus;
HAC — damyuk cobbimus (mpucymcmeusi, 3adbIMieHuUst U 0p.);
Dir — yHusepcarsbHbIl 8x00.

CprKTypHaﬂ cXema Tenfnoc4yeTtT4yuka.

B kadectBe [P B cocTaBe TennocyeTymka MOryT UCMOSMb30BaTbCA
3MEeKTPOMarHUTHbIE, YINbTPa3BYKOBbIE, BUXPEBbIE, TaxoMeTpuyeckune
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MM OCHOBAHHblE Ha WUHbIX cb|/|3|/|qe0|<|/|x npuHUMnax npeo6pasoBaTenM
pacxoga nnum pacxogomepbl, MMerLLne HaCTOTHO-MMﬂyﬂbCHbIVI BbIXOoA.

B kaudectBe [T moryt mucnonb3oBaTbCs TepmonpeobpasoBaTtenu
COMPOTUBNEHUSA C Pa3fNYHLIMU 3HAYEHUAMU HOMUHANbHOW CTaTuye-
ckon xapaktepuctukn (HCX), nogkniodaemMble K TENSIOBLIYUCTIUTENIO MO
4-npoBogHOM cxeme. [1ns KaHanoB M3MepeHus TemnepaTtypbl B noga-
owem n obpatHom TpybonpoBogax OAHOM TEMNOCUCTEMbI LOMKEH UC-
nosfib3oBaTbCA KOMMMEKT npeobpasoBartenien TemnepaTypbl, MMELUNA
HOPMUPYEMYIO MOrPeLLHOCTb U3MEPEHUS Pa3HOCTU TeMnepaTyp.

B kauectBe [} moryT ncnonb3oBaTbCs NpeobpasoBatenun aasne-
HWA pasnuYHoro Tuna, obecneunsaroLme npeobpasoBaHne N3bbITOYHO-
ro JaBrfieHus TennoHocuTens B KOHTponupyemom Tpybonposoge B
YHU(PUUMPOBAHHbLIN TOKOBbIN BbIXOAHOW CUrHanm.

B0O3MOXHO BMECTO M3MEpPSEMOro 3HayeHus pacxoda, Temnepary-
pbl UN OaBNEHUs UCNONb30BaTh MHAMBUAYaNbHOE AOrOBOPHOE 3Haye-
HME COOTBETCTBYIOLLEro NapameTpa.

MpeobpasoBsatenu pacxoga [MP7-MP9, gaTynku cobbitvin u/unn
CUrHan HanpasrneHusi NoToka MOryT ObITb MOAKIOYEHbI K CBOOOAHBIM
yHuBepcarnbHbiM Bxogam Dirl-Dir3.

YnpaBneHne TEnmnoCYETYNKOM W MHAMKAUMS NapamMeTpoB OCy-
LLEeCTBASAOTCA C NOMOLLBIO KnaBmaTypbl U XXUAKOKPUCTANINYECKOro UH-
ankaTtopa (KKW), pacnonoxeHHbix Ha nepegHen naHenu TB, nubo ¢
NOMOLLbIO nepcoHanbHoro komnetotepa ([MK), nogknioyaemoro no WH-
Tepcencam RS-232 (RS-485), Ethernet.
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1.5.2. Cuctema uamepeHuin 1 BbIYUCNEHUN

1.5.2.1. OtnuyntenbHbIMM ocobeHHocTamMun TennocyeTtumka «B3JIET TCP» uc-
nonHeHuna TCP-024M asngaroTcsa:

- MHOrOYpOBHEBasi OpraHM3aums BbINONIHEHUS U3MEPEHUA U BblYUCHIE-
HUN;

- BBOZ, anroputMoB pacyeta Tenna (KoHurypauumi u3mMepuTenbHbIX
CxeM) nyTeMm nporpaMmmHoro Bbibopa n3 11-u cxem (Bkno4vas nonb3o-
BaTesbCKYI0), UMEIOLLMXCH B TEMMOBbIYUCTIUTENE;

- BO3MOXHOCTb NPOrpaMMHOro 3agaHusa Habopa HelTaTHbIX CUTyaummn u
HacTpomkn peakuun TCY Ha MX nosiBNEeHME ANS KaKaow u3 Tennocu-
CcTewm;

- BO3MOXHOCTb ObICTPON 3arpy3km KOHUrypauum mn3mepuTenbHOW Cu-
cTeMbl 1 6a3bl YCTaHOBOYHbLIX MapaMeTpoB Mo nocneaoBaTenlbHOMY UH-
Tepdency.

1.5.2.2. B TennoBbI4NCnIMTENE KOHTPONMPYEMOW TEMNOCUCTEME CTaBUTCS B CO-
OoTBETCTBME pacyeTHas Tennocucrema TCn. Bo3MOXHOE KONMYECTBO
pacyeTHbIX TennocmucteM — o 3-x (N=1...3).

CprKTypa pacquHon TennocncrTembl npuBeaeHa Ha pI/IC.2.

Tpy6onpoBoa TP4 TC
Tpy6onposog TP3 TC

Tpy6onpoeog TP2 TC,

Tpy6onposoa TP1 TC,

HAamyuku TP1 TC,

O« MP......... <npP>
O« MT.......... <nT>
O« nA.......<ng, >

:

Tennocucrtema TC,

Puc. 2. CTpykTypa pac4eTHON TENNOCUCTEMbI.
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1.5.2.3.

PacueTHaa TennocuctemMa COAEPXKMT YETbIpe pacyeTHbIX Tpybo-
nposoga TPs TCn (s=1...4). Tpybonposoabl pac4eTHON TennocnucTemMsl
CTaBATCA B COOTBETCTBME TPyOONpoOBOAaAM KOHTPONIMPYEMOWN CUCTEMBI.
Ecnu B KoHTponupyemon tennocucteme TpybonpoBOOOB MEHbLUE Ye-
ThIpeX, TO B «JIMLIHMX» pacdeTHbIX TpybonpoBogax MHANLMPYIOTCA Hy-
neBble 3HAYEHUSA pacyeTHbIX JaHHbIX.

B kaxxgom pacueTHoM TpybonpoBoge nmveetca Habop u3 Tpex gart-
yukoB: pacxoga A-k MNP, temnepatypsl A-k MT n pasnexdnsa O-k MNA.
[daTtunkn pacyeTHoro TpybonpoBoaa NocTaBrfieHbl B COOTBETCTBUE Mep-
BMYHbIM NpeobpasoBatensam pacxoga [Pi, temnepatypsl MTj n gasne-
Husa MLk, yCTaHOBNEHHbIM B KOHTpoOnMpyeMom Tpybonposoae v noa-
KIMIOYEHHbIM KO BXogam Tennosbivucnutens (i=1...9, j=1...6, k=1...6).

CooTBeTcTBME NEPBMYHOIO NpeobpasoBaTensi 4aTYNKy pacHeTHOro
TpybonpoBoga 3agaeTca B TENMOBbIMMCAUTENE NyTEM MPUBA3KM MO-
PSAKOBOrO HOMepa nepBUYHOrO npeobpasoBaTensi K COOTBETCTBYHO-
LeMy pac4eTHoMmy TpybGonpoBody COOTBETCTBYHOLLEW pacyeTHOW Ten-
nocuctemsl. MopagkoBbI HOMEP NEPBUYHOrO NpeobpasoBartens onpe-
AensieTca nopsakoBbiM HOMEPOM BXOA4A, K KOTOPOMY MOAKMIOYEH Mpe-
obpasoBartenb gaHHoro tuna (MNP, MT wnn MA4).

CTpyKTypa OCHOBHbIX MU3BMEPEHUI U PACYETOB, BbINOHAEMbIX B TEMNMO-
cyeTumke, npmeegeHa Ha puc.3. O6o3HauYeHns, HaumMeHoBaHNUs U ean-
HULbI M3MEPEHMs MapaMeTpoB, yKasaHHbIX Ha puc.3, NpuBedeHbl B
Tabn.s.

Onpe,qeneHMﬂ NMOHATUN, MCNoJib3yeMblX B CUCTEME paCHETOB.

«lMpeobpasoBaTtenun» — 3TO COBOKYMHOCTb AaHHbLIX O NEPBUYHBLIX Na-
pameTpax TennoHocuTena (pacxopn, Temnepartypa u gaBneHue), name-
PEHHbIX C NOMOLLbIO NepBUYHBIX NpeobpasoBaTenen, a Takke O Ha3Ha-
YeHHbIX COOTBETCTBUAX NEPBUYHBLIX NpeobpasoBaTenen gaTtynkam pac-
YeTHbIX TPybONPOBOAOB pacyeTHbIX Tennocuctem. TB umeet BO3MOX-
HOCTb MpUHUMaTb U obpabaTtbiBaTb curHanbl oT 6-Tn npeobpasosaTte-
nen Kaxgoro Buaa napametpa. BO3MOXHO Takke AONOSHUTENbHOE
nogknoyeHme o 3-x npeobpasoarenen pacxoaa.

«TpybonpoBopa (pacyeTHbIN)» — 3TO COBOKYMHOCTb AaHHbLIX O napa-
MeTpax TEensIoOHOCUTENS B OTAENbHOW BETBM TEMMOCUCTEMbI, paccyu-
TaHHbIX HA OCHOBAHWMM NMapaMeTPOB, N3MEPEHHBLIX C MOMOLLBI NepPBUY-
HbIX NpeobpasoBaTenen, UM AOroBOPHbIX 3HAYEHWIA ATUX NAapaMeTPOB.

Mog «Tennocuctemom (pacyeTHoOMW)» noapasymeBaeTcss cuUcTema
pacyeTa Tenna u COBOKYMHOCTb NapamMeTpoOB KOHTPONUPYEMOW Tenso-
CUCTEMBI.

B kayecTBe MCXOAHbLIX OaHHbLIX AN pacyeTa B Tennocucreme uc-
NoSb3yKTCA JaHHbIE pacyeTHbIX TPybonNpoBOAOB, BXOAALLMX B pacyeT-
Hylo Tennocuctemy. Kpome Toro, B TB nmeeTcss BO3MOXHOCTb npuema
no nocnefoBaTefibHOMY MHTEpPMENCY N UCNonb3oBaHME Af1s pacyeToB
TeKyLLero 3Ha4YeHnsa TemMneparypbl, UI3MepaeMon Ha UCTOYHUKE XOnoa-
HOW BOAbI.
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MepBuYHbIE Npeobpa3zoBaTenu

[nP1]-.|nP9|  [NT1|..|NT6| [na1].-|nase|
v By vy Ry I | TB
Usmeperue Mpeo6pasoBaTtenu 4%
i=1..9,j=1..6,k=1...6
Qi tJ Pk ! ) <P_XBN
H
a3HadeHue Tpy6onposog TP, TC
DOatuukn TP, TC,, s=1.4,N=1.3
Ok 0P ............ <mpP,>
n-z nT ............. <0OT > <Q_'q'°rs
i 1 . <ng>
BbiyucneHue < B
tTp, hTp, MTp ETp,
PTp | VTp
BbiyucneHue Tennocucrtema TC
N=1..3
Wre, Wu.Tc
WrB, Wu. rBy Yeaem Gpor,,
Tyy,, Tnut, Tu. nuT <
ETcN Enor
Ere, THap, Tu.Hap, Tor, Tuy.O0T, |e—N
Gre, Tnp, THc, Tu. Hc Ere. A,
MTc, Mu. Tc, Tpex,, TH. pexy
WZ M te UToroBble gaHHbIe

[P, INT, N — npeobpazosamernu pacxoda, memrepamypb!, 0asreHus;
TP — pacyemHnbiti mpy6orpogood;

TC — pacyemHasi mennocucmema;

F — yacmoma cnedosaHusi umnynscos [1P;

R — conpomueneHue TT;

| — ebIxoOHOU mok /.

Puc. 3. CTpyKTypa OCHOBHbIX UI3MEPEHUN U pacyeToOB B TEMIOCYETUYMKE.
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Tabnuua 5

MapameTp O603Hau. | lMpum.
1 2 3
NMpeoGpa3oBartenb
Pacxog 06beMHbin [M3/4, n/MuH] Qi i=1...9
Temnepartypa [°C] tj j=1...6
Nasnexue [MlMa, 6ap, krc/cm?] Py k=1...6
Temnepatypa xonogHon Bogbl B UctovHuke [°C] txBn N=1. 3
[aBneHne xonoaHon Boabl B UCTOYHUKE [MM PT.CT.] PxB\
TpybonpoBog s (s=1...4)
Pacxog 06beMHbin [M3/4, n/MuH] QTps
Temnepartypa [°C] tTps
Nasnexue [MlMa, 6ap, krc/cm?] PTps
MnoTHocTb [Kr/me] pTPs
YpenbHaa aHTanbnusa [Mkan/T] htps
Pacxog maccoBbin [T/4] GTps
Macca TennoHocuTens HapacTatwLWmmM UTOrom [T1] MTps
O6beM TENNOHOCUTENS HapacTalLWmm UTorom [m3, nj VTps
KonnyecTBO TennoTbl HapacTawLwmm utoromM [Fkan, MBT-u, I'Ax] WTps
MowHocTb TennoBas [[kan/y, MBT, I'x/u] ETps
Pacxon 06beMHbI 4OroBOpHON [M3/4, N/MUH] Qpors
Temnepatypa gorosopHas [°C] tpors
Nasnenne norosopHoe [Mla, 6ap, krc/cm?] Ppors
Tennocuctema N (N=1...3)
KonnyectBo TeNNoTbl HapacTaLwWmmM NTorom [kan, MBT-y, F0x] WTcn
e 3a TeKywmmr Yac [[kan/y, MBT, [Dx/4] * Wuy.TCn
Konuyecto Tennotbl Ha MBC HapacTatowmm ntorom [Fkan, MBT-y, [Ox] WrBn
-/ - 3a Tekywmm yac [Fkan/y, MBT, FOx/u] * Wu.ren
MowHocTb TennioBas [[kan/y, MBT, [x/u] Etcn
MowwHocTb Tennoeas 'BC [[kan/u, MBT, I'Ox/u] Eren
Pacxog maccoBbin [T/4] GTen
Macca TennoHocuTens HapacTalrLmMMm UTOrom [T] MTcn
e 3a Tekywmm yac [t] * Mu.TCn
Bpemsi yueTHOE HapacTatoLmM UTOrom [4] Tyun
Bpems HapaboTkn HapacTaloLWmnM UTOroMm [4] THapn
==/ - 3a TeKywumn yac [MuH] * Tuy. Hapn
Bpems npocTos HapacTaloLwmm UTOrom [4] Tnpn
Bpems oTcyTCTBMS 9NEKTPONUTaHMA HapacTalWwmM UTOrom [4] Tnuty
-/ -- 3a TeKyLwmm yac [MuH] * TY. NUTN
Bpemsi Hannums oTkasa HapacTalLMM UTOroMm [Y] Totn
-/ -- 3a TeKyLwmmn yac [MuH] * Ty. oTn
Bpemsi Hann4ums HelTaTHOW CUTyaLUMmn HapacTaloLWwmMmM UTOrom [4] THey
-/ -- 3a TEKyLMIN Yac [MUH] * Tu. HCn
Bpemsa pabotbl B pexumax HAITAOKA n KAIIMBPOBKA HapacTtatowmm
NTOrom [4] Tpexy
-/ -- 3a TeKyWwmMmn Yac [MUH] * | TY. pexn
Pacxog maccoBbIn OroBOpPHON [T/4] Gpaory
TennoBas MOLHOCTb AoroBopHas [[kan/y, MBT, Ix/u] Epory
Tennoeas mowHocTb Ha NBC gorosopHas [[kan/y, MBT, I'Ox/u] ErB. an
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MpoponxeHune Tabnuuybl 5

1 | 2 | 3
UToroBble faHHbIe
CyMMapHoe KOnM4ecTBO TENSOTbI B HECKONbKMX TENocmcTeMax
HapacTalLwmm UTorom [Fkan, MBT-y, FOx] WX
CymMapHasa macca TennioHOCUTENS B HECKONbKUX Tennocuctemax
HapacTarLWmM NTOrom [1] MX
Temnepatypa HapyxHoro Bosgyxa [°C] {HB

* - 3HAYeHWe NapameTpa HapacTaloLLMM UTOrOM B TEYEHMNE TeKyLLero yaca

1.5.2.4.

AnropuTMm pacyeTa KonmyecTtBa TENfoTbl B pacyeTHOW TEMNNocu-
cTeMe COOTBETCTBYeT BblOpaHHOM cxeme TennoydyeTta. [Nonb3oBaTenb
MOXeT BblbpaTb ogHy 13 11-u, nmerowmxca B namatu TB cxem Tenno-
yyeTa, COOTBETCTBYHOLLYID KOHTPOSIMPyeMOW Tensiocucteme no Buay,
KonuyecTtsy TpybonpoBOAOB W pacnpeneneHnto nepBuYHbIX npeobpa-
3oBaTenen no Tpybonposoaam.

TCu obecneunBaeT pacyeT napameTpoB B 1...3 Tennocucremax
(TC1-TC3), koTopble MOryT 6bITb MPOM3BOSILHO MOCTaBfIEHbI B COOT-
BETCTBME 3-M KOHTPONMPYEMbIM TEMNIOCUCTEMAM.

[MepeyveHb cxem TennoyyeTa U COOTBETCTBYIOLIUX UM aniropuTMOB
pacyeTa Konu4ecTBa Tenna npuBeaeH B PyKOBOACTBE MO 3KCnnyaTaumm
Ha TennoBblYncnUTENb UcnonHeHus TCPB-024M.

[na ogHOWM KOHTPONMPYEMOW TEMNSIOCUCTEMbI BO3MOXHO obecne-
YNTb NMEepPEeKYeHne anropMTMa pacyeTa Tenna npu nepexoge oT oTo-
NMUTENBHOIO K MEXOTONUTENBbHOMY CE30HY M 0OpaTHO aBTOMATMYECKM
Nno BHELLUHEMY cuUrHany (Hanpumep, curHany HanpasfneHus NoToka) unu
no KOMaHge no BHeLHeMY MHTepdency. B aTom crnydyae ans pacyeta
Tenna B TakoW KOHTPONMPYEMOW CUCTEME UCMOSNb3YHTCA COBMECTHO
pacyeTHble Tennocuctembl TC1 n TC2. Mpn atom TC3 MOXeT ObITb
ncnonb3oBaHa Angd pacdeta Tenna B ApYron KOHTPONMpyeMon Tenso-
cucTeme.

MpumeyaHue. Mpn OTCYTCTBMM NPSAMOro U3MepeHuUss TemnepaTypsbl
XONNOAHOW BOAbl HA UCTOYHUKE 3HA4YeHMEe TEMNSIOBOM SHEPIUU B OTKPbI-
TOW Tensiocucteme, onpeaesieHHoe TENSI0CYETYMKOM C UCMONb30BaHU-
€M 3HTanbnMM XoN04AHON NOANUTOYHON BOAbI, MOXET OblTb CKOPPEKTU-
pOBaHO B COOTBETCTBUM C YTBEPXKOEHHOW YCTAHOBMEHHbIM OO6pasom
MeToaukon, B ToM vucne, B cootBetctBumn ¢ FOCT P 8.592-2002.
«AToroBble AaHHbIe» — CYMMapHOE KONMMYECTBO TEMSOThbI B HECKOSb-
KMX pacyeTHbIX Tensiocnucrtemax.

B Tennocyetumke npegycMoTpeHa BO3MOXHOCTb 3afdaBaTb A0 32-X
ycnosun pukcaumm Hannuma HC 1 COOTBETCTBEHHO peakuui Ha uX
Hanuuue.

TCu obecnevnBaeT XxpaHeHWe pe3ynbTaTOB M3MEPEHUA BO BHYT-
PEeHHNX apxmBax. [JaHHble apxMBOB MOryT ObiTb BbiIBEAEHbI HA ANCNIIEN
nnbo nepefaHbl NO MOcCneaoBaTeSlbHOMY MHTEP(ENCY Ha BHeELUHee
YCTPOWNCTBO.

MopsagoK HasHaYeHUsa HewTaTHbIX CUTYyauun N peakumi Ha HuX, a
TaKKe COCTaB W MOPSAOK apXMBUPOBAHUA MHOPMaUMW NpuBeaeHbl B
PYKOBOACTBE MO 3KCMnsyatauum Ha TEensoBbIMUCIUTENb WUCMOSHEHUS
TCPB-024M.
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1.6. CocTaBHbIe YacTu nsgenus
1.6.1. TennoBblYUCNIUTENb

1.6.1.1. Tennosblvuncnutens «B3JIET TCPB» ucnonHenns TCPB-024M npen-
ctaBngeT cobon MUKPONPOLIECCOPHbBIA U3MEPUTESTbHO-BbIYMNCIIUTENb-
HbIi GNOK MOAYNBbHOM KOHCTPYKLUUWN C XXMAKOKPUCTaNIMYEeCKUM rpadou-
YEeCKMM MHOUKATOPOM M KHOMOYHOW MaHenbio ynpasrieHusi. TexHuye-
CKME XapaKTEPUCTUKN M onncaHme paboTbl TEMMOBLIMMCNNTENS, a Tak-
Xe Nopsaok ynpasfeHust UM npuBeaeHbl B AOKYMEHTe «TennoBblvmc-
nntens «B3JIET TCPB». UcnonHeHne TCPB-024M. PykoBoacTBo no
akcnnyatauum» B84.00-00.00 P3.

TennoBblMNCNNTEND BbIMNOSTHSAET:

- npeobpasoBaHne n 06paboTKy N3MEPUTESNbHbBIX CUrHANOB, NOTYYEHHbIX
OT NepBuYHbIX NpeobpaszosaTtenen (MNP, MNT v MNO);

- BTOPUYHYIO 06paboTKy M3MEpPEHHbIX 3HAYEHMI MapamMeTpPoB WU BblYUC-
NeHvne TeNNoBbIX NapamMeTpPoB MO YCTAHOBMNEHHbIM (POPMYNaM pac4yeTa;

- apXMBUPOBaHME N XpaHEHWEe B SHEProHe3aBMCMMOM NaMaTU pesynbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI U YCTAHOBOYHbIX NapaMeTpoB;

- BbIBOZ M3MEPUTENBHOWN, apXMBHOW, OMArHOCTUYECKOM U YCTAaHOBOYHOM
nHdopmauumn Ha aucnnen XKW n yepes nocnegosaTernbHble UHTEpP-
dencol RS-232 (RS-485) unn nutepdenc Ethernet;

- aBTOMATUYECKUIA KOHTPOIb, MHAMKALMIO N PErmcTpaumio Hanmyinsa Heuc-
npaBHocTen B TCY M HewwTaTHbIX CUTyauui (HEWTaTHbIX PEXUMOB pa-
OOTbI TENMOCUCTEM).

YKKW obecneunBaeT BbIBOA YETLIPEX CTPOK andaBUTHO-LMGPOBOM
nHdopmauumn npu 20 cumeonax B cTpoke. epuoa oOHOBNEHUNA TeKy-
wen nHgopmauum Ha KKW coctasnseTt 2 ¢. PaspsgHOCTb uHAMKaumm
napamMeTpoB Ha Aucnnee TensocyeTymka npueeaeHa B Tabn.b.1.

1.6.1.2. lNocnepoBaTternbHble NHTEPENCHI

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHtepdenc
Ethernet obecneumMBaldT BO3MOXHOCTb OOCTyna K W3MEPUTESbHbLIM,
pacyeTHbIM W YCTAHOBOYHbIM MapameTpam, BKk4Yas apxusbl. [lpu
3TOM BO3MOXHa MoauMMKaumnsa yCTaHOBOYHbIX MapaMeTpoB, a Takxke
BBOZ C LiefIbl0 UCNONb30BaHWs B pacyeTax TEKyLLero 3Ha4yeHus Temne-
paTypbl Ha MCTOYHMKE XonogHow BoAabl. NocnepoBaTenbHble MHTEp-
dencbl nogaepxusatoT npotokon MODBUS (RTU Modbus u ASCII
Modbus), npuHATBIN B KavecTBe CTaHOapTHOro B npubopax upmbl
«B3JTIET».

MocnepoBaTenbHbin MHTEpdenc RS-232 MmoxeT ucnonb3oBaTbCs
ans:

a) HenocpeacTeeHHon cBa3sm ¢ MK:
- No kabento npu AnNnHe NUHUKU cBs3n 0o 15 wm;

- Nno TeJ'Ie(bOHHOVI JIMHK C NOMOLbIO MogemMa unn pagnosimHnin ¢ nomo-
b0 pagnomogema;

- N0 NHMK undppoBon cBsasm ctaHgapta GSM 900/1800 MIy, ¢ nomoLbio
apgantepa cotoBon cBsaAsn «B3JIET AC» ACCB-030.
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6) cuMTbiBaHMA apXMBOB C MOMOLLbIO apxmBHOro cuutbiBatena «B3JIET
AC» AC[]B-020;

B) pacneyaTku apXMBHbIX U TEKYLLUX 3HAYEHUI M3MEPSAEMbIX NapameTpoB
Ha NpUHTepe Yepes NepcoHarnbHbIA KOMMbIOTEP.

[anbHOCTb CBA3W Mo TerieOHHOM NIMHUN, pagnokaHarny U COTOBOM
CBSI3M OMNpeaensieTca xapakrepuctnkamum tenedoHHOW NMHUK, paguo-
KaHana un KaHana coToBOW CBSI3U COOTBETCTBEHHO.

MocnepoBaTenbHbIN MHTEpdenc RS-485 obecneumBaeT cBs3b MO
kabento B rpynne n3 255 aboHEHTOB, OAHMM U3 KOTOPbIX MOXET ObITb
MK, npn gnvHe nuHum ceasu o 1200 m. Mpu Hanuyum B rpynne npubo-
pPOB pasHbiX Npou3BoauUTENen ANns B3aUMHOro corflacoBaHust NPOTOKO-
noB obmMeHa MOXeT MCMonb3oBaTbCHA ajanTep CeTeBbIX NPOTOKOMOB
«B3JIET AC» ACINB-010.

MoakntoyeHne agantepa cotoBon cBa3m ACCB-030 k nHrepdgency
RS-232 ognHo4yHoro TB gaeT BO3MOXHOCTb B pexmnme «on-line» nepe-
AaBaTb TEKYLLYH MHGOPMaLMIO MO KaHarny COTOBOW CBA3W, B TOM YuChe
n B NHTepHerT. MNMogkntoveHne ACCB-030 k rpynne TB, cBA3aHHbIX B 10-
KanbHylo ceTb nNo nHTepdency RS-485, obecneunBaet nepenayy aHa-
NOrMYHON MHpopMauumn noovepeaHo no kaxaomy npmbopy. Kpome To-
ro, NPy BO3HWKHOBEHUM KaKOM-MBO HewTaTHOro cobbITna agantep co-
ToBon cBaA3n ACCB-030 npu cooTBeTCTBYHOLLEN HACTpoOMKe nepegaeT
MHdopMauuo 0 HewTaTHOM cobbiTun Ha K B Buge SMS-coobLueHus
U1 3BOHKOM Ha COTOBbIN TenedoH onepartopa.

Mcnonb3yst KaHan cOTOBOW CBs3M, MOXHO Ha ©6a3e nporpamMHOro
komnnekca «B3JIET CIl» opraHusoBbiBaTb AUCMNETYEPCKYO CeTb Ans
MHOIMMX OOUHOYHBLIX W rPynn NpMboOpPOB Kak OAHOTUMHbLIX, TaK U pasHo-
TUMHbIX MO HA3HAYEHWIO.

CkopocTb obmeHa no uHtepgencam RS-232 n RS-485 ot 2400 go
19200 bopg ycraHaBnuBaeTca B npubope.

BHUMAHMUE! He donyckaemcsi 0OHO8peMeHHOe UCMNoJib308a-
Hue uHmepdgetcoe RS-232 u RS-485 (kpome ucnonHeHuss TB ¢
modynem apxueamopa).

WHTepdenc Ethernet ncnonbadyetca ansa obMeHa AaHHbIMU Yepes
WHTepHeT mexay npubopamu fokanbHON CeTU U yaaneHHbIM KOMMbHo-
Tepom (komnbtoTepamn). OBMeEH OCyLLeCcTBNSETCS 4Yepes W3 Jo-
KanbHOM cetn, umetowmn cobeteeHHbIn (rnobanbHbin) IP-agpec. Mpu
obMeHe [JaHHble ynakoBbIBalOTCA B CTek npotokosioB Ethernet / IP /
UDP / TFTP / Modbus. MopaepxnBaetca Takke npotokon ARP (Ether-
net / ARP), koTtopbin ncnonbadyetca ana onpegeneHna MAC-agpeca
y3na no IP-agpecy 3anpoca. [na nonyveHunsa |IP-agpeca u gpyrmx He-
00X0OMMBbIX AaHHbIX CETEBOro MOAKMYEHUSA crefyeT obpatuTbCa K
CUCTEMHOMY agMUHUCTPATOpPy y3na yyeTa, Ha KOTOPOM yCTaHaBnuBa-
eTCs TENNOBbIYNCIINTESb.
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1.6.1.3. Bua Tennosblumncnntena npueeaeH Ha puc.A.1, A.2 Mpunoxenuns A.

Kopnyc TB ucnonHernnss TCPB-024M BbinonHaeTca ua nnactMmacchl
nvbo 13 metanna.

TennosblYUCANTENL B KOpMyce U3 nfiacTMacCbl COCTOMT U3 ABYX
yacTten (Mogynen): OCHOBaHUS — MOAYNS KOMMYyTaUUK, NIMLEBON YacTu
— moaynst 06paboTkn faHHbIX.

BHyTpu mogyns koMMmyTauum ycTaHOBfEHa KOMMYTaUWOHHas nna-
Ta, C MNOMOLLBID KOTOPOW OCYLLECTBNAETCHA MNOOKIOYEHME BHELLHUX
YCTPOUCTB K TensioBblyucnutento. MNpu komnnekrosaHun TB moaynem
apxmBatopa, OH YyCTaHaBfMBaeTCA B MOAYSlb KOMMyTauuu psgom C
KOMMYTaLMOHHOM NNaTon.

Ha nuueBon naHenn mogynsa obpaboTkm aaHHbIX Haxogatcs XKKU
W KnaeuaTtypa.

TennoBbluMCIMTEND B KOpMyce M3 MeTansa CoCTOUT U3 OCHOBaHUS
— MOAy”ns KOMMyTauumn n cydbnoka o6paboTkn JaHHbIX.

1.6.2. NMpeobpasoBaTenu pacxoga

B kayectBe [P B coctaBe TC4 MOryT ncnonb3oBaTtbCa criegytowime
n3genusa: pacxogomepbl-cHeTUYMKM  ynbTpassBykoBble «B3JIET  MP»
(28363-14); pacxogomepbl-cHeTunkn ynbtpassykosBble YPCB B3JIET
MP (84382-22); pacxoa4oMepbl-CYETUMKN IneKkTpoMarHuTHole «B3JIET
OP» (20293-10); pacxogomMepbl-CHETYMKN dneKTpoMarHuTHole «B3J1ET
OP» moandumkauua «Jlant M» (52856-13); pacxogoMepbi-CHETUUKN
anektpomarHuTHble B3JIET 3P Jlant M (85267-22); pacxogomepsbl-
cyeTyukn anektpomarHutHole «B3JIET OM» (30333-10); pacxogome-
pbl-cHeTYMKM anekTpomarHuTHble «B3JIET TOP» (39735-14); pacxogo-
Mepbl-CHETUYNKN anekTpomarHnTHble «B3JIET T3P» (86321-22); pacxo-
AOMEPbLI-CHETUNKM XMAKOCTU yrbTpasBykoBble KAPAT (44424-10); pac-
XOOOMEpPbI-CHETUMKM XKnaKkocTn ynbTpasBykoBble KAPAT-520 (44424-
12); npeobpasoBatenu pacxoga anekrpomarHutHole SMUP-NMPAMEP-
550 (27104-08); npeobpasoBatenn pacxoda BUXPEBbIE 3dneKTpomar-
HUTHble BOIC-P (61872-15); cyeTyMkn XONOOHOW W ropsyver BOAbl
BMX n BMI" (18312-03); cuyeTtumkmn Boabl TypbmHHble BCXH, BCXHg,
BCIH, BCTH (61401-15); c4eTumkn Boab! kKpbiribdaTele BCXH, BCXHg,
BCIH, BCI'Hg, BCTH (61402-15); cyeT4MKM Kpbinb4yaTble XONO4HON U
ropsiden Boabl CKB (26343-08); npeobpasoBaTtenn pacxoga aMnekTpo-
mMarHutHole NMPOM (76327-19); npeobpasoBatenun pacxoga J1MK410
(69536-17); npeobpasosaTenn pacxoda anekTpomarHuTHble MacTtep-
®noy (31001-12); pacxogoMepbl-CHETUYUKM SNEKTPOMarHnTHole Nutep-
droy (66324-16); pacxogoMepbl-CHETUMKM XKUAKOCTU YIbTpa3ByKOBbIe
US800 (21142-11); pacxo4oMepbI-CHETUUKM XKUAKOCTU YNbTPa3ByKo-
Bble OPTISONIC (80128-20).

OnucaHue npuHUMNa OEUCTBUS U TEXHUYECKME XapaKTEPUCTUKM
nepeudncneHHolx MNP npueeaeHsbl B cooTBeTCTBYOLWEN /.

B kadectBe [P B ogHOM TennocyeTyYnke MOryT MUCMOSb30BaTbCA
pacxogomMepbl pasfnyHbIX BUAOB N TUMOB.

MakcumarnbHasa anvHa ceasu TB ¢ ykasaHHbiMu [P onpepgensietca
TEXHUYECKUMUN XapaKTePUCTUKaMM UCNOMb3yeMOro pacxogomMepa.
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AnekTponuTtaHne NP moxeT ocywecTBnNATbCA Kak oT TB, Tak n ot
OTOENbLHOro UCTOYHMKA NUTaHUA. [nnHa 2-x NpoBOAHOW NTMHUM CBS3N C
TB He 6onee 300 M Npy OMMYECKOM COMPOTUBMNEHUM NMHUN HE Bonee
100 Om 1 cymmapHon emkocTtun He 6ornee 0,01 mkd.

1.6.3. NpeobpasoBaTenu Temnepartypsbl

B coctaBe Tennocyetymnka B kadectse 1T MOryT ncnonb3oBaTbCcA
nogobpaHHble B napy TepmonpeobpasoBatenu conpoTtusnenuna (TrC)
nfaTUHOBbLIE:

- obnapgatowime o4HOM M3 HOMMHAMNbHbIX CTaTUYECKMX XapaKTepUCTUK
npeobpa3oBaHns, yka3aHHbIX B Tabn.6;

- “meoLwme TpebyemMble METPONOrMYeCKNE XapakTePUCTUKN;
- obecneymBatoLme NOAKNOYEHNE MO 4-NPOBOAHON CXEME;
- YOOBMETBOPSAOLLNE YCIIOBUAM MPUMEHEHUS.

Tabnuua 6
HomuHanbHoe 3HayeHue
COI'IpOTI/lBJ'IeHVIFl nnatTnHoOBOro Ycnosroe 0603Haq6HV|e HCX
Tep“:g;'poeﬁ’gpz?%a“;e”” no FOCT 6651-94 no FOCT 6651-2009
100 100MM, Pt100 Wi =1,3850 | Pt100 o =0,00385. °C 1
Pt'100 Wi = 1,3910 100N @ =0,00391.°C1
500 5000, Pt500 Wi00=1,3850 | Pt500 o = 0,00385. °C 1
Pt'500 W10 = 1,3910 5001 o =0,00391-°C1
1000 100001, Pt1000 Waig0 = 1,3850 | Pt1000 o = 0,00385. °C -1
Pt'1000 W00 =1,3910 1000 @ =0,00391.°C1

B komnnekTte ¢ TB moryT ncnonb3oBaTtbcs TepmonpeobpasoBatenu
conpotmenenus «B3JIET TIC» (21278-11); KoMNnekTbl TEPMOMETPOB CO-
NPOTUBNEHMS U3 NAATUHbI TEXHUYECKMX pa3HOCTHbIX KTITP-01, KTITP-03,
KTMTP-06, KTMTP-07, KTIMTP-08 (46156-10); koMnneKkTbl TepMOMETPOB
COMPOTUBIIEHNS N3 NNAaTUHbI TeXHNYeckne pasHocTHble KTTTTP-04, KTITP-
05, KTMTP-05/1 (39145-08); TepmoMeTpbl COMPOTMBIIEHUA U3 NMATUHbI
TexHnyeckue TIMT-1, TMAT-17, TMAT-19, TMNT-21, TMNT-25P (46155-10); Tep-
MonpeobpasoBaTenu conpoTtusnennss MetpaH-2000 (38550-13); komnnek-
Tbl TepmonpeobpasoBatenen conpotmeneHma KTCIM-H (38878-17); tepmo-
npeobpasoBaTtenu conpoTmereHus nnatuHosble TCI n TCIM-K (65539-16);
TepmonpeobpasoBaTtenu conpoTtuereHus nnatuHosble TCI1-H (38959-
17); TepmonpeobpasoBaTtenu conpoTtueneHna Rosemount 0065 (76007-
19); matunkm TemnepaTypbl Rosemount 644 (63889-16); Tepmonpeobpa-
3oBartenu yHueepcaneHble TITY 0304 (50519-17).

AnuHa 4-npoBogHon nNuHumM cesasm ¢ TB He 6onee 400 m npu omu-
YeCKOM COMpOTUBIEHUMN NMUHUM He Bonee 200 Om.
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1.6.4. Npeobpa3oBaTenu gaBneHus

B cocTtaBe TennocyeTynka Moryt ObiTb Mcnonb3oBaHbl 1 pasnuy-
HOro Tvna, uamepsowmne abcontoTHoe UNU N3BbITOYHOE LaBreHNE U
oTBevawwue 3agaHHbIM TpeboBaHUSIM NO TOYHOCTM U YCIOBUSIM NpU-
MEHEHNA: faTynkn gasneHmss MetpaH-75 (48186-11); gaTymkn paene-
HUss MeTpaH-150 (32854-13); gatumkun gasneHus manorabaputHole Ko-
pyHa (47336-16); npeobpasoBatenu gasneHuss nameputenoHole COB
(28313-11); patunkm pasnexus 415M (59550-14); npeobpasoBaTenu
Aasnenus nameputensHole AVIP-20/M2 (63044-16); npeobpasoBaTenu
pasnenus MNATBX-1 (43646-10); natynku gasnenunsa cepuin DMP, DMD,
DS, DMK, XACT, DM, DPS, HMP, HU (75925-19); npeobpasoBatenu
nasneHus nameputenoHole MBS 1700, MBS 1750, MBS 3000, MBS
3050, MBS 33, MBS 3200, MBS 3250, MBS 4510 (61533-15); npeob-
pasoBaTtenn aasrieHus nameputenoHole MBS 3300, MBS 3350, MBS
4003 (56237-14); patyumkn gaBneHust TeHsopesucTuBHble APZ, ALZ,
AMZ, ASZ (62292-15).

MakcnmanbHas anuHa ceasmn TB-I[ onpegenaeTca TeXHUYECKUMUN
xapakrepuctmkamu ncnonsdyemoro N v suaga kabens cessu.

Mutanwne ML moxeT ocywecTBNATLCA Kak OoT TB, Tak n oT oTAesNb-
HOro UCTOYHMKA NuTaHua. TB obecneuymBaeT nutaHue wectu MO npu
Toke no 20 MA. [InnHa 2-npoBogHOM NMHUK cBs3n ¢ TB He Bonee 200 m
npu OMUYECKOM CONPOTUBIIEHUN NUHUK He Bonee 100 Om.
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1.7. MapkupoBKa 1 nnomounpoBaHue

1.7.1. MapkupoBka Ha nuueBon naHenn TB cogepxuT ero o6o3HayeHne u

1.7.2.

1.7.3.

1.7.4.

1.7.5.

HanMeHoBaHWe, TOBapHbIA 3HaK MpPeanpuUATUA-U3roTOBUTENSH, 3HaK
yTBEpXAEHUS TUna cpencrea nuamepeHus. 3aBogckon HOMep ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha koprniyce TB.

CocTaBHble 4acTn TennocyeTyYnka UMEKT MapPKMPOBKY HaMMeHOBaHUS
(0o603Ha4YeHNs)) CcOCTaBHOW 4YacTW, TOBaAPHbLIN 3HaK NpeanpuaATUS-
N3roToBUTENS, 3HAK YTBEPXKAEHUS TUMa CPeacTBa U3MEpPEHUs 1 3aBoa-
Cckoro Homepa. Bo3amoxHa gononHuTenbHas MapKMpoBKa MOPSOAKOBOro
HOMepa — NpuUHaanNexHoCTb NnpeobpasoBaTensa COOTBETCTBYIOLLEMY Ka-
Hany n3amepeHus 4aHHOro napameTpa.

MNocne noBepkn NNOMOBMPYETCS KOMMavoK, 3aKpbIBaOLUA KOHTaKTHYHO
napy paspelueHns mogmdukaumm kannbpoBoYHbIX NapameTpoB TB, a
TaKkKe OAWH U3 BUHTOB KPENnreHus 3afHen CTEeHKU moayns obpaboTku
AaHHbIX (TennoBblMUCANTENb B NIACTMAacCOBOM KOPMNyce) Ui OAvH U3
BMHTOB, cKpennsawwmi cybbrnok obpaboTkM AaHHbLIX (TEnnoBbIMMCN-
Tenb B MeTannM4yeckoMm kopnyce). HapyweHue p[faHHbIX nnomb
(pnc.A.3) TpebyeT nposBeaeHna BHeovepegHoun nosepku TB.

Ansa 3awmTbl OT HECAHKUMOHMPOBAHHOIO AO0CTyna npu TpaHcnop-
TUPOBKE W XpaHEHUM MOryT nrombupoBaTbCs OBa COeOUMHUTENbHbIX
BWHTA CO CTOPOHbLI NNLEBOWN NaHenu Tennosblumcnutens (puc.A.1, A.2).

Mocne MoHTaxa n NpoBepkn PYHKUMOHNPoBaHUA TB Ha obbekTe moryT
ObITb ONSIOMBUPOBAHLI:

KONMna4ok, 3aKpbiBaloLLMA KOHTAKTHYIO Napy paspeLueHns Moandgukaumm
dyHKUMOHanbHbIX napameTpos TB (puc.A.3);

npeobpasoBaTtenu pacxoga M BEHTUNM BGannacHbIX INMHUKA, 06XxoasLmx
Mne;

npeobpasosatenun temnepatypbl — kopnyc T BMecTe ¢ Tpybonposo-
AOM;

npeobpasoBatenu gaBneHnsa — BEHTUNb, oTcekatowmn N, a npn Heob-
XOOMMOCTM KpbiLlKa MOHTaXXHOW KOPOOKM 1 KOpMnyc AaTyumka.

Ana 3awmTbl OT HECaHKUMOHUMPOBAHHOIO AOCTyna npu akcnnyaTauuu
MoryT 6bITb ONNOMBUPOBaHbI ABa COEAMHUTENbHbLIX BUHTA CO CTOPOHDI
nvueson naHenu Tennosbliucnutens (puc.A.1, A.2).
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauMOHHbIe OrpaHUYeHus

2.1.1. Skcnnyatauma TCY OosmkHa Npou3BOMTLCS B YCINOBUAX BO3LOENCTBY-

21.2.

IoWMX PaKTOpOB, HE NpPEBbIWAWNX OOMYCTUMbIX 3HAYEHWIA, OroBO-
peHHbIX B HacTosiwen 3.

KauyecTBo TennoHocuTens (Hanuyne U KOHLEHTpaLus B3Beceu, nocto-
POHHUX XXMOKOCTEN U T.M.), a TaKkKe COCTosIHME TPYyOONpoOBOAOB TEMMO-
CUCTEMbI HE JOIMKHbI MPUBOAUTL K MOSABMEHUIO OTMNOXEHUN, BIUSAIOLLINX
Ha paboTOCNOCOOHOCTb U METPONOINYECKNE XapaKkTepPUCTUKM Npeobpa-
3oBaTenen pacxoaa, TemnepaTypbl U/Mnv OaBrneHns.

BHUMAHMUE! Ons ob6ecneyeHusi pabomocnocobHocmu TC4 ¢
anekmpomazHumHbimu [P @ mennocucmeme ¢ y20JsibHbIM busib-
mpomM Heobxodumo crnedumb 3a UCNPaBHOCMbIO y20/IbHO20
¢unbmpa.

2.1.3. HeobxoanmocTb 3aWmTHOro 3asemMrneHnsa npmbopa onpegenseTca B Co-

oTBETCTBUM C TpeboBaHuaMU rmaebl 1.7 «[MpaBun ycTponcTBa anekT-
POYCTaHOBOK» B 3aBMCMMOCTM OT HanpsKeHUs NUTaHUA U yCrOBUN
pasmeLleHnsa npubopa.

2.1.4. MonHunesawmTa obbekTa pasmeLleHns npudopa, BbIMOSTHEHHAs B COOT-

2.1.5.

BeTCTBUN C «MHCTpyKLUMEN NO YCTPOMCTBY MOSHME3AWMUTbl 34aHUI, CO-
OPYXXEHUN U NPOMbILWIIEHHbIX KOMMYHUKaunny CO153-34.21.122-2003
(yrBepxaeHHon [Mpukazom MunaHepro Poccumn Ne280 ot 30.06.2003),
npegoxpaHseT Npubop OT BbIXOA4A U3 CTPOS NPU HANMUYUN MOJSTHUEBLIX
pa3psaoB..

ToyHasa n HagexHasa paboTta NP obecneunBaeTcs Npu BbINOSIHEHUN B
MeCTe UX YCTaHOBKM CriefyoLmx yCroBui:

Ha Bxoae 1 Bbixoge NP gomkHbl ObITb NPSIMONIMHENHbIE YYacTKM Tpybo-
nposoga ¢ DN, paeHbim DN TP, anvHon B cootBeTCcTBUM C TpeboBaHum-
amn O Ha gaHHbIK TUn MP;

- OTCYTCTBME CKOMMEHMUS BO3yxa B TpyOONpPOBOAE;

2.1.6.

AaBrieHne TennoHocuTenst B TpybonpoBoae OOMKHO UCKMYaTb raso-
obpa3oBaHue;

Tpybonposoa npu pabote TCyY Bcerga AosmkeH ObITb 3anosfHEH XUOKO-
CTblo (TENNOHOCUTENEM);

HanpPsHPKEHHOCTb BHELLUHEro MarHUTHOro MNonsl He AOSfKHa MpeBbillaTh
40 A/m.

CkopocCTb noToka TennoHocuTens B Mectax yctaHoBku IMT He gorkHa
npesbiwatb 4 m/c. Ana ncnonb3oBaHusa MNT Ha 6onee BbICOKMX CKOPO-
CTAX NoToka TpebyeTcs NpUMeHeHMe 3alUMTHbIX Mb3 C COOTBETCTBY-
IOLLMMUN XapaKkTepPUCTUKaMMU.

2.1.7. JaBneHune B TpybonpoBoOAe He AOSMKHO NpeBbIlWaTh NpeaensHoe aony-

CTMO€e 3Ha4dyeHune gna ncnorib3yemoro Mna naxe KpaTKOBPEMEHHO.
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2.1.8. TpeboBaHusa K ycrnoBusiM 3Kcrnyatauum un BblIGOpy MecTa MOHTaxa,
npuBegeHHble B HacToswen I, yumTbiBaloT Hanbonee TUNUYHbIE dak-
TOpbI, BNuAoLwme Ha paboTy TennocyeTymnka.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb UIN BO3HWUKHYTL B
npouecce ero aKkcrfyatauum gakTopbl, He noaaarolimecs npensapu-
TeNbHOMY MPOrHO3Y, OLEHKEe U NPOBEPKE, U KOTOPbIe NPOM3BOAUTEND
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHnst nogobHbIx hakTopoB criegyeT HauTu MHoe
MEeCTO 3KCnslyatauuu, rae gaHHble bakTopbl OTCYTCTBYIOT UMK He OKa-
3bIBAOT BUSHUSA Ha paboTy n3genus.

2.2. Mepbl 6e3onacHoCTHU

2.2.1. K paboTe ¢ nsgennem gonyckaetca obCcrnyxuBatowmin nepcoHar, nay-
YMBLLNI SKCMNyaTauMOHHYI0 OKYMEHTALMIO Ha u3genve.

2.2.2. pn noaroToBKe M3Oenust K UCMNOMb30BaHMIO AO0SMKHbI cobrniogaTtbes
«lMpaBunna TexHMYeckon JKcnsyatauumn 3rneKTpoycTaHOBOK noTpebute-
nen» n «MexoTtpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6e3-
OMacHOCTM) NPWU AKCnsyaTauum 3f1eKTPOYCTaHOBOKY.

2.2.3. MNMpwn npoBegeHumn paboT ¢ TCyY onacHbIMU dhakTopaMmn ABNAOTCS:

- NepeMeHHoe HanpshkeHne ¢ AeNCTBYIOLWMM 3HadYeHuem ao 264 B va-
ctoton 50 lu;

- fasneHue B Tpybonposoae ao 2,5 Mla;
- Temnepartypa TennoHocutensa (tpybonposoga) go 180 °C.

2.2.4. 3anpelwaeTcda MCNonb3oBaTb anekTpoMarHutHole P npu gasneHuu B
TpybonpoBoge 6onee 2,5 Mla.

2.2.5. B npouecce paboT No MOHTaxy, NycKoHanagke uimM pemMoHTy Tensio-
cyeT4MKa 3anpeLlaeTcs:

- Npon3BoaAnTb NOAKIHOYEeHUA K |'|p|/|60py, NnepeKkrntyYeHnda pexxmmoB Uin
3aMeHYy 3J1eEKTpOopaanoafieMeHTOB Npu BKIMIOYEHHOM NMUTaHUN;

- NPOV3BOAMTbL 3aMeHY COCTaBHbIX YacTel TenrocyeTyMka [0 MOSHOro
CHAATMS [aBNeHUst Ha yvacTke TpybonpoBoaa, rae npounssoasTcs pabo-
Thl;

- Mcnonb3oBaTb anekTpopaanonpubopbl U 3NEKTPOMHCTPYMEHTbI 6e3
MOAKIMIOYEHMST UX KOPMYCOB K Maructpanu 3auMTHOro 3asemneHuvsi, a
Takke UCMoNb30BaTb MNepeYncrieHHble YCTPOMCTBa B HEMCNPABHOM CO-
CTOSIHUW.
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2.3. [NogroToBKa K MCNONIb30BaHUIO

2.3.1. MoHTax TCY [omkeH NpOBOAMTLCS B COOTBETCTBUM C [AOKYMEHTOM

«Tennocyetunk-pernctpatop «B3NET TCP». cnonHeHne TCP-
024M. WNHcTpykuma no moHTaxy» LWKCO.421431.001-24 UM, a Takxke
O[] Ha Bxoadwwme ycTponctBa. MoHTax OOMmKeH NpPOBOAUTLCA COTPYA-
HUKaMW cneunanm3mpoBaHHbIX OpraHu3auuin, npoweawmmm obyveHme
Ha NpeanpUATUN-U3rOTOBUTENE U NOMNYYMBLUMMU CEPTUPUKAT Ha NpaBo
npoBeaeHnst JaHHoro Buaa pabot, nubo npeacraBuTensaMu npegnpus-
TUA-N3roTOBUTENS.

2.3.2. I'Ip|/| NoaroToBKe U34enuns K NCrnosrib30BaHMKO OOMKHO ObiTb npoBEPEHO:

npaBunbHOCTL ycTtaHoBku MNP, MNT un N B cOOTBETCTBMM C BbIOPaHHbLIM
anropntmom padotbl TCu.;

npaBuUnbHOCTb NoakntoyeHnsa ucnonedyemolx MNP, MT v M4 k cooTBeT-
CTBYIOLUUM KIIEMMHbBIM KOonogkaMm Ha moayne kommytauum TB. Cxema
nogkntoyenmss TCY 1 pasmelieHme KrneMMHbIX KOMOLOK Ha moayne
KommyTaumm TB npuBedeHbl B COOTBETCTBYHOLIMX pasgeriax UHCTPYK-
umm no moHTaxy TCuy 1 pykoBoacTBa no akcnnyatauum TB;

Hanuyne npu HeobxoaMMOCTM 3aLLMTHOrO 3a3eMIneHns TennoBbIYNCTIU-
Tens;

NPaBUNbHOCTL MNOSTIOXEHNA BeHTunen, otcekarowmx MNP wn M4 (oHu
AOJTKHbI ObITb B NOMOXEHUN KOTKPbLITO»);

NpaBunbHOCTb ycTaHOBKM 1P B COOTBETCTBMM C HanpaBreHNeM NoToKa
TennoHocuTens B TpybonpoBosae;

HanMyMe U COOTBETCTBME HAMPSPKEHUS NMUTAHWUS TEMroCYeTYNKa U Co-
CTaBHbIX YacTeln TpebyeMbIM TEXHUYECKMM XapaKTepUCTMKaM;

noakntoveHne AononHUTeNnsHoro obopyaoBaHmsa (KOMNbOTEpPa, MoAeMa
W T.4.) B COOTBETCTBUN C BbIOpAHHOWM CXEMOW.

2.3.3. Tennoc4yetumk «B3JIET TCP» npu nepBoM BKIHOYEHUN UK NOCne Onv-

TENbHOro nepepbiBa B paboTe roToB K 3KchnyaTaumm (npyv oTCyTCTBMM
OTKa30B W HELUTaTHbIX CUTYaLUi B cucTemax) nocne:

- 30-MMHYTHOro Nporpesa pacxo4OMepOoB;
- 30-MUHYTHOM NPOMbIBKM 3NeKTPOMarHUTHbIX NP NOTOKOM XWAKOCTY;

MOMHOrO MpeKpaLeHnss OUHAMUYECKUX TMAPaBINYECKMX MPOLLECCOB B
TpybonpoBoae, CBA3aHHbIX C perynMpoBaHMeM NoToka TensIoHOCUTENs
(paboTbl Ha TpybonpoBoAe CO CNMBOM TEMMOHOCUTENS, NEPEKpbITUE
NnoToKa TEeNSIOHOCUTENS U T.N.).
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2.4. NMopsapok paboTbl

241.

2.4.2.

2.4.3.

Mocne BkntoyeHus TB Ha gucnnee nHanumpyeTcs MHopmMauus o npo-
XOXOEHUN Ha4anbHOro camMoKOHTpons npubopa. Mo 3aBepLueHuto ca-
MOKOHTPONSA Ha Aucrnsiee otobpakaeTca OCHOBHOE MeH. BBeaeHHbIN
B 9KCnnyaTaumto TennocyeTymk paboTaeT HeNpepbIBHO B aBTOMaTU4ye-
CKOM pexunme.

CuntbiBaHME TEKYLUMX 3HAYEHUN U3MEPSEMbIX NapameTpoB, a Takke
COOEPXMMOro apxXuBOB W XypHana OeWCTBUW onepaTtopa MOXeT Ocy-
wecTBnaTbca ¢ gucnneda TB, a Takke no uHtepgencam RS-232, RS-
485 vnu Ethernet.

BHUMAHME! Ha agncnnee XK moxeT HabniogatbCa HeycTon4vm-
Bad MHAOMKAUMA TeKyLlero 3HayeHus pacxoja B cryyae U3MeHeHun
pacxofa, CBsA3aHHbIX C MYCKOM, OCTAHOBOM WKW PErysiMpoBKON MOTOKa
TEMNSIOHOCUTENS, a TaKKe MPU 3HAYEHUM pacxoda HUMXe HanMeHbLUero
ans vcnonb3dyemoro tuna NP. HeyctonumBoCcTb MHAOMKaUMM pacxoda
NpU Pesknx U3MEHEHUSIX UNN MarnblX 3HAYeHMsIX pacxoda CBsA3aHbl C
nepuogom o6paboTkm MHOpmaLMK, BbIBOAMMOWM Ha OUCMNEN, U He
BNUsieT Ha paboTy cHeTYMKOB 0ObeMa TEeNOBbIYUCIINTESS.

Ana dopmMMpoBaHNA OTYETOB BO3MOXHO WCMOMb30BaHWE TOMbKO Tex
apXMBHbIX AAHHbIX, KOTOpble 3anMcaHbl MO UCTEYEHUID KaneHOapHbIX
CYTOK C MOMEHTa nocnegHero nepeknioyeHns us pexunma HAJNALKA
nnn KAJIMBPOBKA B pexxum PABOTA.

2.5. BO3MOXHble HEUCNPaBHOCTHU

2.5.1.

2.5.2.

2.5.3.

2.54.

2.5.5.

B npouecce (yHKUMOHMPOBaHMS TensiocHeTyMka Npou3BoauTca aua-
rHoctuka coctoaHma TB, TP, MT wn MNA. ®akt BO3HUKHOBEHUSA HEWC-
npaBHOCTK OTOOpaxkaeTcs Ha gucnnee TB.

Mpw Bo3HUKHOBEHUKN cbosi NGO oTkasa B paboTte TCu HeobxoamMmo ona
NpoBEpPKN NPOU3BECTN Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
OTKIMIOYEHUS MUTAHUS.

Mpu oTkase ogHOro M3 gaTyMKoB cornacoBaHHow napbl [T gorkHa
Nnpou3BoaMTbLCA 3aMmeHa 0bomx npeobpasoBaTtenen cornacoBaHHOW na-
pbl.

Mpn oTcyTCTBUM CBEYEHUN nHaukaTopa Ha TB Heobxoanmo npoBepuTb
Hanuune HanpsPKeHUs1 NUTaHus NMbo 3aMeHUTb NpPeaoXpaHuTenb HO-
muHanom 0,5 A Ha 3agHen cTeHke cyb6noka o6paboTkM AaHHbIX.

Ecnn pencteung, npeanpuHATblie B COOTBETCTBMN C YKa3aHHbIMU Bbllle
pekoMeHaaumnamm, He rnpmBesnim K BOCCTaHOBIIEHUIO HOpMaJ'IbHOVI pa6o—
Tbl U3genuad, cnengyert 06paTI/ITbCFI B CGpBI/ICHbIIZ LUEeHTP (peFI/IOHaJ'IbHOG
I'Ipe,EI,CTaBI/ITeJ'IbCTBO) UInn K N3rotoBUTEIO N3gerinA.
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3. TEXHUWYECKOE OBCITY>XXUBAHUE

3.1.

3.2.

3.3.

BBeneHHbI B 3KchnyaTauuio TEennoc4YeTYnK pekomeHayeTcs noasep-
raTb NepMoanNYeckoMy OCMOTPY C LiENbH KOHTPOSS:

- paboTtocnocobHocTn TCuy;
- HANUYNA HaNPSYKEHUS MUTaHWUS;
- cobntogeHnst ycnosun akcnnyataumm TCY M ero cocTaBHbIX 4acTeun

(NP, T, nA);

- OTCYTCTBUSA NOBPEXAEHNI COCTaBHbIX YacTen TCuy;
- HAEXXHOCTU ANEKTPUYECKNX N MEXAHNYECKUX COEQNHEHUM;
- NPaBUNbHOCTN MONOXEHUA 3aaBuXek, otcekawowmx ML, n seHTUNEn

©annacHbIx nuHun MP;

- Hynsa N[ B cooTBeTCTBMM C ero O[.

MepuvoanMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTaumu, HO
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

HecobntogeHve ycnosun akcnnyatauun TCY B cCOOTBETCTBUM C Tpebo-
BaHWAMM HacTosLero PO MoXeT npuBecTn K oTkady npubopa unm npe-
BbILLUEHMIO JONYCTUMOIO YPOBHS NOMrPELUHOCTU N3MEPEHWUN.

BHelwHNe noBpeXaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN n3aenus unu kabens nuTaHus, cBs3n Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpefeneHust BO3MOXHOCTM ero AaribHewnlwen akcnnya-
Taumn.

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

B TCu B crnoBe COCTOSIHUS KpOME OTKa30B (PMKCUPYKOTCA TakkKe He-
wtaTtHble cutyaumn. lNog HewTaTHOW cuTyaumen (HewwTaTHbIM PEeXu-
MOM TEemnmoCUCTEMbI) NMOHMMAETCs COObITME, MPU KOTOPOM OBHapyXu-
BaeTCsl HECOOTBETCTBME 3HAYEHUN M3MepPSIEMbIX MapamMeTpoB HOp-
ManbHOMY pexumy YHKLUMOHUPOBaHUSA Tennocuctembl. [lpu aTom
BpeMsi paboTbl B HELITATHOW CUTyauun PUKCUPYETCS HEe3aBUCUMO OT
BpeMeHn octaHoBa TC4 B gaHHOM cucteme Onsa OaHHOrMo BMaa He-
LWUTATHON cUTyauun Kpome cnydyasi, koraa B kadectBe peakuum Ha HC
3apgaHo «OcTtaHoB TCy.

3.4. B npouecce akcnnyataumm TCu He pexe ogHOro pasa B rog Heobxogu-

MO MNPOBOAUTL NPOCUNAKTUYECKUMA OCMOTP BHYTPEHHEro KaHana npe-
obpasoBaTens pacxoda Ha HanuMuue 3arpA3HEeHUn U/MNu OTIOXEHWN.
[onyckaeTcsa Hanuuue Jerkoro pbKEBaTOro HareTta, KOTopbid Mnpu
nposedeHUn NpoPUNakTUKM OO0SHKEH CHUMATbCS C MOMOLLBIO YUCTOMN
MSITKOW BETOLUW, CMOYEHHOW B BoAe.

Mpyn Hanuuuun 3arpA3HEeHU 1 OTIIOXKEHUW OPYroro BMAa UNu ux cy-
LLeCTBEHHOM TOMLWUMHBI HEOBXOAMMO MPOU3BECTU OYMUCTKY MOBEPXHOCTU
P n otnpaBuTb NPMGOP HaA BHEOYEPELHYIO MOBEPKY.

27

// B3/NET



Hanuune 3arpsisHeHUM Ha MOBEPXHOCTU, KOHTAKTUpylLWen C Ten-
noHocuTenem, CBUAETENLCTBYET O HEYAOBNETBOPUTESNTbHOM COCTOSIHUN
CUCTEMbI TEMNOCHABXEHMS.

3.5. B npouecce akcnnyatauun Heobxoaumo cneauTtb 3a TeM, YTOObI kaHan
nepegayv gaerneHus ot Tpybonposoaa K N[ He 3acopsancs n B HEM He
ObIno Npobok rasa. C aTon Lenbio afIeMEHTbI KaHana nepegayv gasrne-
HUA pekoMeHAyeTCa nepuogndeckn npoayeaTb, a TakkKe CTpaBnuBaTb
N3 HUX BO3ayX. [1lepMoanyHOCTb Taknx paboT ycTaHaBnMBaeTCHa noTpe-
GuTenem B 3aBUCMMOCTU OT YCIOBMI 3KCNNyaTauuu.

3.6. Mpn MoHTaxe n gemMoHTaxe anemeHToB TCY HeobGXOAMMO PYKOBOA-
CTBOBaTbCA AOKYMeHTOM «TennocyeTynk-pernctpatop «B3JIET TCP».
McnonHeHne TCP-024M. WHcTpyKumA no MOHTaXy»
WKCO.421431.001-24 M, a Takke O[] Ha cocTaBHble YacTu.

3.7. OTnpaBka npubopa Ans NnpoBeaeHUs NOBEPKN NMMOBO peMOoHTa A0SKHa
Npon3BOAMTLCA C Nacnoptom npubopa. B conpoBoguTenbHbIX OOKy-
MeHTax HeobxooMMO YKasbiBaTb MOYTOBbIE PEKBU3UTLI, TENEGOH U
dakc oTnpaBuTeEnNs, a Takke cnocob n agpec obpaTtHom goctasku. [Npu
OTNpaBKke M3roTOBUTENIO HA PEMOHT COCTaBHOM 4acTW, BXOASLLEN B
komnnekt TCy, HeobxoaMMO yKasbiBaTb 3aBOACKOW HOMep TensocyeT-
4uka.

4. MOBEPKA

[MoBepka TennocyeTyMka NPOBOOUTCA B COOTBETCTBUMU C LOKYMEH-
ToM «['CU. Tennocyetunkn-pernctpatopbl B3JIET TCP. MeTtoaunka no-
Bepkn» MI1 2550-0395-2022, ytBepxxaeHHbiM OI'YT «BHUMM um. [O.U.
Menpeneea» 06 nonsa 2022 r.

MexnoBepoyHbIM NHTepBan — 4 roga.
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5. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

5.1. TennocyeTymK, YKOMMMEKTOBAHHbIN B COOTBETCTBUM C Tabn.2, ynako-
BblBaeTCsa B nHAnBMAyansHyto Tapy kateropuu KY-2 no FrOCT 23170.

MpucoeamHuTenbHas apmaTtypa MOCTaBMsieTCs B OTAENbHOW Tape
pOCCbINbIO UK B cbope Ha OAMH UK HECKONbKO KoMMnnekToB TCu.

5.2. TCyY pormkeH XpaHUTbCS B CyXOM OTansMBaeMoMm MNoMeLLEeHUn B COOT-
BETCTBMM C ycrioBuamun xpaHeHus 1 cornacHo NOCT 15150. B nome-
LLIeHUN ANst XpaHEeHUsA He AOMKHO BblTb TOKONPOBOASLLEN MblfK, NapoB
KUCIOT, LLernoyen, a Takke rasoB, Bbi3blBalOLWMX KOPPO3UIO U paspy-
LLAIOLLNX N30MSALMIO.

TennocyeTunk He TpebyeT crneumnanbHOro TEXHUYECKOro 0BCyXK-
BaHWsI NPY XpaHEHWUN.

5.3. TCu «B3JIET TCP» moxeT TpaHCnopTMpoBaTbCA aBTOMOOMUIbHbLIM,
peYHbIM, >Xene3HOAOPOXHbIM N aBMaLUMOHHBLIM TPAHCNOPTOM (Kpome
HerepmeTU3npoBaHHbLIX OTCEKOB) Mpu cobBNOAEHMM creayrLwmnx ycno-
BUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsAMoe BO34encTBue Bnaru;

- Temnepartypa He BbIxoauT 3a npegensl oT MuHyc 30 go 50 °C;
- BMaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm unu
yckopeHuem no 49 m/c?;

- yoapbl CO 3Ha4YeHreM NMKOBOro YCKopeHus Ao 98 m/c?;

- YNOXEeHHble B TpaHCNopTe u3aenuvs 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuii.
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NMPUNOXEHUE A. Bup cocTtaBHbIX YacTen TennocyeTymka

» 260 R
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6) sud cHu3sy

1 — ducnneu; 2 — knasuamypa, 3 — 6710k emopu4yHO20 rpeobpasosa-
mens u knaguamypbl; 4 — 6510k KOMMymauuu; 5 — 3aznyuwka membpaH-
Has;, 6 — pasbem RS-232.

Puc.A.1. Bug tennoBbliuncnutena TCPB-024M.
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1 — npedoxpaHumerns,

2 — pa3beM rnodkrYeHus kabens numaHusi +24 B;

3 — pa3beM yHugepcaribHbIX 8b1X0008 1-4 cep8uCHO20 MOJYrIs;

4 — paszbem modyrns Ethernet;

5 — pasbem rnodkrnroyveHusi kabesns cesasu RS-232;

6 — KOHMaKmHble napbl ycmaHo8KU pexuma pabombl yHU8epcaribHO20 8bi-
xo0a 0;

7 — pa3beM yHugepcaribHo20 8bixoda 0 (npoepaMmMHO He noddepxueaemcs);

8,9 — KOoHmMakmHble napb! 0511 ycmaHO8KU pexuma yrnpaseneHus TB J3 u J4
€O0MeemcmeeHHoO;

10 — pa3bem nodknoyveHus kabens cesa3u RS-485;

11 — KOHmakmHble rnapbi 01 yCMaHO8KU PEXUMO8 pabombl yHUBEPCallbHbIX
8bIx00o8 1-4 cepsucHO20 MOOYris;

12 — pa3bembl 0515 NOOKIYEeHUs wiielghos cesa3u ¢ b510KOM KoOMMymauyuu.

a) pa3smeweHue 3JyieMeHmoe8 KoMMmymauuu

Mnom6a 3kcnnyaTaynoHHanA

Prapeers ——————— ¥,
i (R ESEREER ) e

e TEEETIEE .
J3J4

Mnomb6el rocnoeepuTens

6) mecma nnombupoeaHusi

Puc.A.2. Bua czaau 6noka BTOpUYHOro npeo6pa3soBartens u KnaBvaTtypbl.
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rmnb3a

MeCTO And FIJ'IOM6I3I
aKcnnyaTaunmoHHOU

Haknenka

A 4

MOHTaHasi
kopobka

KabernbHbIl
BBO[

113,2*

A

* — cNpaBOYHbIN pa3mep

BWA cripaBa

JnnHa MoHTaxkHo! Yactu I*, mm | 57 77 105 140 230

L*, mm | 158 | 178 | 206 | 241 | 331

i
Baner TNC
Pt500/1/4/3...180°C

N2XCOOOCKX

r L

Bua Haknenkun Ha KpblLKe
MOHTaXXHOWN KOPOOKM

Konoaka
KOHTaKTHada

Kopobka
MOHTa)KHasi

®1(E1) —¢
©2(2) TH

@3(1) 3[CHE
o4 (i2) 4[GNI

Puc. A.3. Tepmonpeo6pasoBaTtenb conpotuBneHna «B3JIET TMCy.
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* - CNpaBOYHbIV pa3mep

Mpumeyanme. Ncnonb3yeTtcsa TepmonpeobpasoBaTesi CONpPOTMB-
neHuna nnatuHosbIn Pt500.

Puc.A.4. bnok gatymMka TemnepaTtypbl Bo3ayxa.

Ta6bnuua A.1. MowHocTb, noTpedbnsemas MNP

Twun MNP [MoTpebnsemas MOLWIHOCTb, BT
Pacxogomep-cyeTumnk  3neKTpoMarHuT-
Hein  «B3MIET OP»  wmncnonHeHud 2,0*

OPCB-4x0/1/®

PacxoqomMep-CyYeTYnK  3reKTPOMarHuT-
Hein  «B3MIET OP»  wmncnonHeHud 25*
OPCB-5x011/®

* - Npu TemnepaTtype KoOHTponmpyemon xuakoctn 150 °C.
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NMPUNOXEHUE Bb. Pa3paaHoOCTb MHAMKALUU NapamMeTpoB Ha AuUC-
nnee TennocYyeT4ymkKa

(cnpaBo4HoOe)
Ta6bnuua b.1
Kon-Bo 3HakoB npu n
pumedaHue
MHONKaUMn
MapameTp
uernas | ApobHas
4YacTb 4YacTb
lMepenonHeHne c4eTYMKOB HacTyna-
1. Konuyectso Tennotsl W eT, ecnm W > 2x10° [kan. MNocne ne-
1-10 3
(Mkan, IOx, MBTy) penonHeHus cyeT4nKa OTCHET Ha4un-
HaeTCs C HyNeBOro 3HayYeHus.
2. TennoBasa mowHocTb E 1-10 3
(Ckan/y 'Ox/y, MBT)
[MepenonHeHne c4eTYMKOB HacTyna-
0 -
3. Macca M (1) 1-10 3 eT, ecnu M > 2x10° 1. lNocne nepe
NOSTHEHMS CYETYMKA OTCHET HaYMHa-
€TCS C HYNEBOro 3Ha4YeHus.
4. Temnepatypat (°C) 1-3 2
5. [aeneHve P 1-4 3
(MMa, krc/cm?, 6ap)
[MepenonHeHne cH4eTYMKOB HaCTyna-
9 7 p3 _
6. O6bem V (M, 1) 1-10 3 eT, ecnn V > 2x10° m°. MNocne nepe
NOSTHEHMS CYETYMKA OTCHET HaYMHa-
€TCS C HYNEBOro 3Ha4YeHus.
7. CpegHun o6beMHbIN pacxog Q
e 1-10 3
(m°/4; nn/MuH)
8. CpegHui maccoBbin pacxog G 1-10 3
(T/4)
9. KoHcTaHTa npeobpa3soBaHunsa KP 1-7 3 OwnanasoH Beoga KP ot 0,001 go
(umn/n, nmn/m3) 10000
Mpy nHANKaLUKN TEKYLLINMX 3HAYEHNIA —
10. Bpems HapaboTku Tuap 1 NpoO- 1-7 > HapacTalLMM UTOrOM.
c108 Thp, (4) Mpn MHOUKaUMM apXMBHbIX 3HAYEHUI
— 3a UHTEepBan apxMBUPOBaHUA.
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NMPUNOXEHUE B. NICTOYHUKM BTOPUYHOIO NUTAHUA

*

S
O 31

3 /
K \. = N L J
6

40* N2 100*

A
Y

A
\

a) BuA cnepeam 6) Bua cboky

* - CnpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO100KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamMOp 8KTOHYEHUS UCMOYHUKa 8MOPUYHO20
numaHusi;

3 — BUHM 3a3eMJIEHUSI;

4 — 8UHMbI KOHMAaKMHOU KO/T00KU MOOK/IOYEHUS] HarpsKeHuUst numaHusi
~220 B 50 'y (L — nuHus, N — Helimparib);

5 — cepbza 0515 0c8060XX0eHUS 3aU4erIKu;

6 — 3awesnika ons kpernneHus Ha DIN-pelke.

Puc. B.1. \cTOYHUKM BTOPUYHOro nutaHusa cepun ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).
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a) BuA cnepeam 0) Bua cboky

* - CnpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/TI00KU 8bIXOOHO20 HarnpsikeHusi =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BKMHYEHUS UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — 8UHM MOOCMPOUKU 8bIXOOHO20 HalpPsXXeHUs;

4 — 8UHMbI KOHMAaKMHOU KOSIO0KU MOOKIMIOYEHUSI HAMNPSXKeHUsT MuUmMaHusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbza 05151 0c8060XX0eHUS 3auieriKu;

6 — 3awesika 0ns KpenneHus Ha DIN-pelke.

Puc.B.2. UcTOoUYHUK BTOpMYHOro nutaHusa cepumn HDR-15-24 (=24 B 15 BT).
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a) Bug cnepeau 6) Bung cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJTOOKU 8bIXOOHO20 HarnpskeHusi =24 B;
2 — 8UHM MOOCMPOUKU 8bIXOOHO20 HalpPsXKEHUSs;
3 — c8emMoAUOOHbIU UHOUKamMOopP BKIIYEHUS UCMOYHUKA 8MOpPUYHO20

numaHusi;
4 — 8UHMbI KOHMAaKMHOU KOTOOKU MOOK/IOYEHUSI HAaNpPsXKeHUs! numaHusi

~220 B 50 'y (L — nuHusi, N — Heimparb);
5 — cepbaa 05151 0c8060X0eHUS 3alUeIIKU;
6 — 3awerika 0ns KpenneHusi Ha DIN-pedke.

Puc.B.3. UcTouyHuk BTOpUUYHOro nutaHma cepum HDR-30-24 (=24 B 30 BT).

re tsr.024m docl.2
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